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Tonodous — coBoKyIHOCTS 1eHOB, KOTOPHe iMeioTeA y Ocobelt AaMNON oMy UL, TPYTL-
4 nony T 1wt BiAa.

TereporaMeTHoCTs — XAPAKTCDHCTIKA OPrAMMIMA WA TPYIIM OPANHINOD, MMCIOUX
B CHOM XPOMOCOMHOM HAGODe 0K HOTOBYIO XposocoNy (risn XO) IIH NADY PASIHANIOUNXCS
nO0108b1x Xponocou (X 1 ) i BEICACTRIE HTOFO OGPAIYIOIEX PAIHME TAMETLL.

TeTepOIMrOTa — OpPAMMIN ML KIOTKA, Y KOTOPLIX TOMOIOTHYHME XPOMOCOMSE HECYT Pad-

TeTepoziic — IPEBOCXOACTRO TUGPILIOR KO PARY IPHIMAKOB 1 CROICTE HAX POTHTETBCKITNI
Qopuare.

TerepoTpOQ — OPrANIINL, HCHOTLIYIOUME B KAYCCTSC HCTONHIKA VIACPORA OpraMMe-
cxue pemecrsa.

TuGpuy — Opramie, HOTYSCHILH B POIYALTATE OGLOMMHCHI OTINSAIOWXES ADYE OT
Apyra remomon.

TuGpHMGAIINS — Hponece 06PAIORAIIL LI HOAYHCHIA TSPIIOR, B OCIORE KOTOPOTO e
55T OGLOMHEHHE CHETIICCKOTO MATEPIAIA PAJKLIX KICFOK B ORKON KICTKe.

TTNKOTMMIAL — TS, CORCPIRALII YIACBOANL dhparien.

TTuonpoTeI Lt — CAONINbC GEIKI, CORGPIAILIE YIICROLL.

TonMe0cTan — CHOCOBHOCTS GHOIOTHECKIX CHETEN IONICPIHBATS, TOCTORHCTRO CHOOTO CO-
crasa i caoiiera.

TOMOIMFOT — AMILIOMANS LI IOTHILIONNAR KATKA W1 OPFAHIIM, Y KOTOHX FOMO-
IOTIYLIE XPOMOCOMEL HECYT IACKTINNAE AIEI OTHOTO rera.

TOMOIOrIAILIE XPOMOCOMBE — HADA XPONOCOM AMILIOAHO KACTII, COIOPAIIX QXA
KOBAIL HABOD FeHOD i MMCIOILILX OTHAKOBYIO MOPHOTOTHIO.

TOpMOIAL — GHOIONIHCCKIE AKTHEHLE BOIICCTBA, CHITCIHPYMHO CHOUHAIHIMPOBIMILINH
KIOTIUNM 1 OKAJMBAIOILHE LEACHATDABICHNOC ROHCTRIC 1A APYTIC OPRAMML 1 TKAMH.

a
Jluoituoe omtor0TROpemHE — TIN NOOBOTO MpoNecEa, COiCTRENHS TOTSKO WBETKOBM
pactenso.

Jleaorcupubonynennonas kncora, IHE — 01ia s HyKIEHIOBNX KiC10T, GHONOMIMED.

Tlenemne — (opa PaIMHONEHI HEKOTOPLIX OPFANILIMOD It MHOFIX KIOTOK, BXOAIINIX

Jleaeius — Tl XPONOCOMHON TPeCTDOIK, B PeIyALTATE KOTOPO BHIALACT YIACTOK
renerisecroro Matepana.

Jlemarypanns Sexxon (1ar. denaturare — umars npupogHX cuoficts) — yTpaTa Ip-
PORHOI KOMQHTPAIHH MOACKY.1AMI DOTKOB, HYIICHHOBLDX KHCIOT it ADYTIEX GHOTOMNCPOD
» peaynsrate narpenamis, xunuseckoi 0GpaboTKI 1 7. T

JLeTpuT — MexKre OprANIICCKHE NACTIMS (OPTATK PAVIONMBIIIXCA OPFAHIINOB BNECTE
¢ Gakrepism), ocoBue A ANO BOROCNA I BIBEHENHAC B TOTIIE BOX.

Jledmmencis ~ Konense nexnaTit XpoNOCON.

7lua s — oCBOGOACACHIE KOLIONANLX PACTROPOR i PACTHOPOR BHCOKOMOACKYAPHLLX Bo-
et o7 pacTROpeRIAIX B M cOneH] 1 ADYTIX WHAKOMOTOKY ISP BewCCTS.

lunepreuuis — PACKoHSACHIE IPHINAKOR Y PONCTHCHILIX BIAOR 28 CHET TDHCNOCOBICHI
X paamie yexommn cpenst.

unaowzumait ~ wceiowi ABOMHON HAGOp Xposocos (2n).

Tuexpermusic — cocrosuuli a o1e oMY waCTIL.

Tludpdbepeunponra — poauKHORCIE PALTITI MEAAY OIHOPOAISNI KACTKANH I THa-
D, HIMCHOIS X 1 XOAC DAIBHTIS 0CO0H, IPHBOXAILN & (GOPMIPOBANIIO CTOLMATIAIDO-
BANNLIX KieroK, OprasoD i Tiaieli.
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JH@pbyaus: — HPOMMKHOBCHH NOACKYI OAHOFO BEWCCTIA B APYTOC HDH WX HOHOCDOA-
(CTHGHHOM CONDHKOCHOBOWI WA H0Pe3 NOPHETYIO ICErOPORKY.

JIOMIUANTIOCTS — V4ACTILE TONLIO OAHOH ALICIN B OUPOCICHIN TPUIHAKA Y TETEPOIL-
Foriiolt ocoG.

Jlpelidp reuon — cyualiuie HOHANPARICHNLE MOMCHEHISE MACTOT FEHOD B HONYIAIUSX
orpaitienoro pasepa.

JIpoGIeHIe — NOCICAOBATEILIME MITOTIHOCKHE FACACHIL OIIOAOTHOPOION slnClIeTSH
(s 100TI07OTOPCIMON ANEKICTIH TPH NADTONOFeHE3C).

JlXanie — OA WO OCHOBHLIX ANIHEMHLIX (YHKIULI, COBOKYINOCTE IpOLECCo, ofecrie-
HBAIOIIX TOCTYILICHHe B OPrAIiLaSs O,, HCTOTLIDBANAC €X0 B OKICTITeLHO-R0CCTANORTE -
HLIX nponeceax, a Taioke yawiewe w5 opramuaMa CO, i HOKOTOPX ADYFIX coouuenill,
ABATIOWIXCA KOUCHNAINI IPOXYKTANI 0GNeNA BewiecTs.

E
it 0160 — 0cHOBHON A GAKTOP IOTIOLII OprAHIHOS.

x

7Ke16300AKTEPHI — ODFANIINGY, CHOCODHLIE OTIATATS OKHCHOO KE1030 HA HOBEPXHOCTH
Ruamemitli UMICA — COBOKYIIHOCTS BeoX a3 PAIBITIES, IO KOTOPHE, OBKINO HATI-
HAR OT JUFOTLL, OPrAHIN AOCTHFACT JPIOCTIL 1t CTAOBITCH CHOCOGHMM AUTL HAMALO CIOAY-
lomesy noxorcumo.
KupHLIe KNCIOTHI — OZHOOCHOBIE KAPGOHOBbE KHCIOTH ATHPATINECKONO PAza.
ANpL — TPITNTEPIAL, TOTMME CA0KITLE AP PINEPITA I OHOOCHOBLX HEPAIBCT-
ALY BLICIIX HUPULIX KHCIOT € YeTHAM KOIINECTHON ATOMOR YI10OXa.

3
‘3apoabiu — OprauI B DML TCPHOR PASBTIES OF OIIOKOTROPONHS AHA 4O B0 1D
s —
‘BapoTuIeRoe CXOICTHO ~ Ha PANNIX CTAXAX SMOPHOTENES) MPeACTABNTENI PAINLX
EPYII OPTaiaMOD OGLHHO G0:160 CXOTHL ADYT € ADYFOM, HOM BIPOCILC 0CODH.
‘BapoabeRLLIL MEWIOK — HeNTPAALIA ACTE COMATIONKIL LBETKORLLX PACTOHHIL, B KoTopoil
‘pasBBaCTes MHICKICTICN H TPOHCXOTT ABONHOP OILIOKOTROPOHC.
Burora — KaeTKA, 0GPAIVIOIAACH B PEIVLTATE CAUSILS FAMOT PATHOTO HOTA; OIIOKOTIO-
‘pemtioe aitio.

n

Hanewsunocts, — CoOMCTSO SKIBLX OPTANHIMOD CYIIECTIORATS B PAITIILIX GOPMAX.

Haommuis — HCICTOUCHHe 1 JATPYACHHE CHOBOTNOTO CKPOIMBANIS MOHAY 0COANI
‘ORHORO BiAa, BOAVIICE K OOCOGACHIIO Y TPHIOBLIX FYILE i HOBLIX BIAOD.

HathaymuTer  CrI0COGHOCTE OPraNNaNa SALNIIATS COSCTBCNNYI0 LEA0CTHOCTS 1f GHOTOrIIe-
ekyio unAyATLHOCTS.

Hrepdhasa — cTagus IITONHONO WHICIA MEAAY ABYMS ACTOHHSDAI.

Hurrepdepon — 610t 05paayIONLica B K1CTHAX ODrANIIMOR DI BUPYCHLEX HIPOKIILEY.

HuTpon — yuactox rema, we necyiurit nnpOPMAIUII 0 NepBIHOIL CTpYKTYPe Genka. Pac-
KOOI MEAAY KOAHPYIOUUM VAACTIANH — IEIOHANI.

Hexycersemuutii 0TG0p — BHGOP H0BCKOM HAHGONCE HHHLIX B X03sHCTOCHUON OTHOIIC-
s 0coGeil MBOTHLLX H pacTeritli AANNORO BHAQ, TIOPOAM MM COPFA /1A HOTYSCHIS OT HIEX
ROToMCTRA © SKeARTeALILLMI cRoflCTRANM.
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K

Kapuorpassia — rpagiecioe HIOBPAKCNIC KapUOMUNA.

Kapuoxiiea — A€Ienie KIETOUHOrO Axpa, yeTapeBIILL CUNOMI NUMOIa.

KapHOTIUI ~ COBOKYINOCTS HPHINAKOD XPONOCONHORO HAGODM, XAPAKTCPHLLX LIS TOT0 WK
umoro Btz

KaprLt XpOMOCOM — CXONH HOPSAKA PACTIOTOEII 1t OTHOCKTENLHLX PACCTORMILH NOSKAY
FomANI OIpeCACHILX XPOMOCOM.

Karamuarop (rpes. katalysls — «paspyIIeiies) — BONECTSO, MIMEHSIONEE CKOPOCTS Xit-
MITECKOlf PeAKIUI LU HOIBYNARIOIICE XIMICCKYIO PeAKIIIO.

Kaagorpasia — rpagiicckoe H3OSPANCNNE OTHOIICHWII CCTPHICKOTO DOKCTEY NOSAY

'KATONMLIL WA — QL IIETKI 0T ORHOTO MITOTIYECKOTO A€TCHIIA A0 APYTOTO.

KAOM — COBOKYINOCTS KACTOK W 0COGel, IPOUCXOSIEX OF OHORD IEAKa TyTen Goc-
H010r0 passwosems.

Kaouuposaine — 0GPAIOBANIS MACHTHSHLX TOTOMKOD (KIOHOB) HYTeM GeCHOIORO pad-

Koxowimautioers, — yuacrie ofous. axieell B ONpeACACHIH TPHIRAKA Y TeTepOIITOTHON
ocob.

KOI0H, TPHILICT — HOCACIOBATOILHOCTS TPOX MYKICOTIAON, KOMMPYIOLAS BICTIONCIHE
B cumTeaupyeMLl GeA0K CTPORD ONPOCACHION ANHHOKHCIOTS.

OMILIENCNTAPIOCTS — BINAIIOE COOTHOTCTRNE B XITMITIECKOM CTPOCIIIL ABYX MAKPOMO-
iy, ofecnespaomee X BaaMMOACHCTAME: CnapBaIe AByX uuTeil JIHK, coomumenue dop-
Meua o eyberpatox, anTirena ¢ anTrenos. KOMIIeNeNTapHLe CTPYKTYPIA HOAXONT ADYT
K ADYIY KAK ICTIOY K 3AMKY, HAIDHMED A30THCTHE OCHOBAIS B MOTOKY1C JIHE.

[KOUBEPremIz — HCIALHCHNOC DAJBHTHO CXOMNMX NDHINAKOD Y HEPOICTHCHNLLX BIOD
BEACACTRHE NPHCHOCOBACHI K CXOANLM YCAOBHIM CDOALL.

KOIMIORaIus XPOMOCON — (1AT. KONZIOZAUUO — +COOTHNENIEs) — HONAPHOC COMKEIHE
FOMOMOIIUILIX XPONOCOM It HIEPCILICTEHIE JX XDOMTI, DIt KOTOPON CTAHOBMICS BOIMONCI
Kpoceiuronep. KouLiorupyion To1kKo 10 oAoli XpoMaTiAe 13 Kaicaoll roM0IOTINIOl Xpoo-
conss, mpuaerasomeli Apyr K pyry. Kowsiorauia npoucxoqut u mpodage 1 nefioga.

KpOCCNFOBCD (WHIL CrOSSINg-0Ur — +TIEPOKDECT) — BIMMILL OONCH VHACTIANH NESKAY
FoMOOTIIAINI (nonapiLisM) XponOcoMass. TIPOHCXORMT b IPOLECCe IIOTONMIAX Aol —
Melioga 1 (TOPAIA0 pese) MUTO3 Ha CTAIN NPOKASLY, KOTAA CAPHNLE ONOTONIITILIC XPo-
MOCOM Yiite COXEpAKAT TIO ABe cecTpUACKNE XposaTiast. Ha or0fi eTkipexxpoMarnAoli cta-
I 1 OEIECTRIACTOS OGMOH FOMOTONHLAK YHACTKAMI XPONATIUL: B KANAOH TOMONONIS-
HOM XPOMOCONE O XPOMATIAA PAIPLBACTES, A JuTeM 06PAIOBABIICCS (PATNCHTAL COCCAIIE
XPOMATIIZ BOCCOCANHAOTCA 3ATOBO, HO Yixie Kpect-uakpecr. TIpi KPOCCHHTOBepe Temd 13 0%~
Holf ToMOOIIIION XPOMOCOMAI TICDEMEIAIOTA B ADYTYIO, B DE2YILTATE eFo BOAMMKAIOR KO-
BAC KOMOMHAII ALICICH FOHOB, T. 0. NPOUCXORMT PKOMGHHALLL TOHETIICCKOTO MITOPHALA.
KpOcoHIORep — O 12 MEXANHINOR NACACACTBN RO HANCRHBOCTIL

El

Jluame — paspyimeie, pACTBOpeIIE KICTOK HOR ACHCTIEN (JOPMONTOD, CORCPRALILXES
B TH3OCOMEX, LI APYTIEX ATCWTOB, OGIAAAIONIX PACFROPSIONIDE AeHCTRION.

s — KHPL B KHPOIOOGHLC BOULCCTA, BXONSIIC B COCTAD GHOTOFHICCKILX NM-
Gpan. Beo memigut rtApOGOGHL i ILIOXO PICTROPHALL B BOAC.

M

Mesonepsa — cpemui 3apoAbIIeBLI THCFOK Y GOTLIMHCTEY NHOTOKIOTONHL HKHUBOT-
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Meiio — ocofili Cr10co Aeieniia KIETOK, B PeaYILTATE KOTOPOTO NPOMCXOUT YMEHLILE-
e (pOAYIIUIS) HHEAD XPOMOCON B ACUCPHILY KICTKAX.

‘MeraGomesm — 10 3e, 10 06N euiecTs.

MeXaHOPONCNTOPL — 'YBCTRITCTLILE HEPBHLIE OKOWSAMIL, HOCHPHMMMAOLHE MEXuIL-
eeKie PAGADAKENILAL HABKE LI BO BUYTPEHIILX OpraNaX.

‘MiKpOOpramHaMLL — Metsa e, PEMNYILCCTAHHO OAHOKACTOHIe OPTANOMEL, BIAI-
Mie TOALKO B MMKPOCKOI: GAKTCPII, MHIPOCKOIMYECKHe FPHOKL 1 BOAOPOCIH, npocTeliuue.

‘Moz — Gex0i MbeNIL BOAOKOIL.

‘MuGUGPILILL - COKDATIAALE BOIOKIA B IOTOIIAIME CepACUHOT I HOMEPOTHONOI0CATLX.
s,

‘Muttoa, uenpaMoe XeAeiie — 0cHOBHOI c10COD ACIEHI AYKADHOTHLLX KACTOK.

Moudpuianus — nenacaCACTRORHOE HMCHEHIC.

Myraren — Qusieciul i Xunuseoxuli (KTOP, VBTSN HACTOTY MyTami.

Myrarenes - uekycersomoe HonySeRMe MyTAN © HOMOIILIO DHIMCCKI 1L XIMME-
e uymazenoa.

Myrai - HACICACTBONNO HOMEHCHNAS B POIYILTATO MYFALIH (OPMA OPramINA.

Myraussn — HACEAVENHIC HIMOHCHILS, TOHETHICEKOTO MATEpHARA.

H

"HacaexeTnennoers — o0licruo Oprauiauon OeCIIOuHBATS MATCPHATLIIYIO i QYHKIHOHATS-
Y10 IDECMOTBOINOCT: MEKAY HOKOACHIANI,

"Heaameuisse AMMHOKHEIOTI — He CHIFFCIUPYIOTES b ODFANIING KHBOTHLX 1 HeI0BCA
I CHUTCQUPYIOTCS B HEAOCTATONHOM KOZMCCTRE 1 AQIKHL HOCTYTATL ¢ MHNel.

‘Heaadeuluste KUPULIE KUCIOTL ~ HOHACHIENIILIC HIPHLC KNCIOTH, HEOXONNMLE A1
POCTA 1 PUIBITHS MICKOMHTAIOIDIX.

HyKICMNOBMC KHENOTH, WOIHYKTEOTH AN — GOCBOPCOLCRAIHE CHONOIMNCPLS,
HMEIOILHe YIIBODEALHOC PACOCTPANCI® B 1UB0H HPHPOAe.

Hyxaeows — IHK-coaepxatas dona K1eTKis npoxapuor.

HYII0OMPOTENIL — CAOKILIE KOMILICKCL HYIICHHOBLI KUCAOT o GeniasiL.

HYKACOTHAL — OPIANIECKHE BEIECTRA, COCTOAIME K TYPIHOROTO L1 TUDIMILAMIOB0N0
OcHOBANILA, YIIEPOAA It OAHOTO I HCKOTLKILX 0eTaTKoR BocOpOl KHEIOTHL,

o

Onyasmues (1a7. ovulum — o5EKO») — BLXOR IpeNbIX ANLEKICTON (OOLHTOR) Y MCKOWIL-
TAIOUIX 13 KA B HOT0CTS TetA.

Ouxorenes (rpew. Gnkos — OUYXOMbs W génesis ~ +IPOUCKOACHNC, BOIMMKHODEHHE?) —
HPOUECE IPEBPAIICHHS HOPMATLHbIX KICTON, TKAMM B OIYXOIEDHE.

OuKoremLt — reis, 00YCIONIHBAKOIILE IDEBPALICINE (TPANCHOPMAIIHI) HOPNATLILLX K1e-

Onroremes - muuaAyaTHOE PagsuTIE 0COD.

Qoreuea (<pes. 5n — ealilios i ... 201463) — COBOKYIINOCTS HOCIEAOBITENLILIX HPOLOCCOD
‘pagBITIR XeHCKOI 10100 KICTKH OT TepBIION HOTOBO KICTKI A0 3pI0O Aliua. Biiio-
e TIEPHOALE PAIMHOKENILA, OCTA i COIpERAIILA.

Ooutr ~ KeHoKas IONORAR ICIETKA AKHBOTHLIX B NEPHOLL €0 POCT K COIPERAII.

OnepoN — euHHILA TPANCKPHILIL Y IDOKAPHOT, CORCPRALIAS OHIL I HECKOTLKO TOHOB,
KOTOPLIC KOAMPYIOR 0.1, IPUHIMAION{LE Y4ACTILE B OAHON GHOXHMIMCCKON et poaKyti.

Opranoreue — 0GpasoBaIe 301ATKOB OPTAOY It X AHGDGOPEHIMPOBI B XOAC ONTO- MK
{iLIOTeHEaA AHOTOKACTOUILLX. OpraNaOR.

OpranowbL — HOCTORNLIC KICTOUMAE CTPYKTYPH, 00CeNHBAIONIE BIOTIEHIE CHow-
uscoKIX QYK B IPOLCCCE HUIHOICHTETLHOCTA KIOTOK: HOMONOPANNLLC, OAHOMEMOPAL-
nbte 1 AvyxeuOpamHLC.
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n

TleneTpanTiiocTs, — ACTOT NPOARICHILA AALCTE ONPCACICHNON Tea ¥ PAZILX ocobell
PozcTBenHOl rpyRMA oprauzoB.

Tlepexpect — oBMe WACHTIMILINIE VHACTKAMM FOMOIOTHSMAX XPOMOCOM B0 BPENS TpO-
Qasut weliosa.

Tnaaswnsa — sexposocowmte Monexyx JHK, e animioniiees uguemio ueoGxoxi-
M s KeTIOn

Tloaumopasts — (epUCHTS, KATATHINPYIOUGC OPIIOBAMME MAKPOMOTORYN 13 HIIKOMO-
e ——

To:tumopits — OAI 13 THIOD B3AMMOACHCTAIL FEHOD, DI KOTOPON CTOmCiD PABHTILS O1-
HORO 1 70T 30 IPHIMAKA OOYCIONIONA BANSMNCN PAAA TUK HAILBACHALX HOTHNOPHLX TOHOD
(WpOARAMONIXEA CXOAMLN O6PAION).

To:MepLI - BECCTRA, MOIEKYIM KOTOPHX COCTOAT 3 GOALIIOO WHCA NORTOAOLIEKE

TIoAMILI0MIR — KPATHOE YDENHICHIe HHEAD XPOMOCOM.

TL0:MEAXAPIISL F114 01 B — BHICOKOMOTOKYHPHLLC VIIEBOAS; NOTUNEPbL, NOHOMCDANH
KOTOPLIX AWAOTER IPOCTI Caxap.

Tlousonauie — cri0c00 GeCHONON0 PANHOMEHIS, HPH KOTOPON: HA NATCPUICKOM OPFAIING
ofpazyerca aipoer — nowa. Ha MoKt paIBIBAETCA HOBAS 0CODE.

TIpuponuiie pecypest (ectecrneiubio pecypess) — KOMIOHCHTS IPHPOH, HCTOTLIYOMHE
OIOBEION: MUHEPATLHLC, J0METLIM, ITHMATHHOCKILS, DOZHC, GHOTOTICCIIE POCYDC 1 AD.

Tposorop — yaasacssli PHE-noxepadolt yuacros JIHK, ¢ k010poro matiaeres ci
zea mofioit PHE.

13

PajHOMYKIIL — PARMONKTHDILC 5P W ATONIS.

Perencpai — BOCCTANOWICIIC OPFAHMINOM VIDAUEHIILIX LI HOBDEAACHIL OPFANOD
B TAIOH, @ TAKKC BOCCTANOBIENHE IEI0TO OPIANHIMA Wi OFO HACTI.

Peryanpuse rems — yuacrin JUHK, cremudirieck BIONAIOIIe WA BHKTIONAIOMIE
TDANCKPHIILIO CTDYKTYPHLIX. [CHON B AQULX OPFAHAX If TKANAX, U PAJNLIX CTAXHAX Pat-
BuTa opramiaxa.

Peaykauia — Hei0PAIRATIE IIN NOAH0E HCUCIIOREHIE OPIANA, KOTOPAL GLLI HOPMATLILO
PaGBiT y MpeIcoRLEX GOPA 1M Ha Goee PANIILX CTAZHAX ONTOTelEas.

‘PeKoMGHIAILIS — TCDEPACHPOICICHIE POTHTETLEOO TOHOTHICCOTO MATOPHATA B HOTON-
©TBC B PeayILTATE HEPEKDECTA 1 PACKOAHCII FOMOIOFHSHLLX XPOMOCON B Melioze.

Penarypau - OGpEvHL Topexox MOy GHOTOICP 3 ACHATSPAPORAIEOND co-

PerLaucats — IpOICCC CANOBOCHDOMIBEICIILS NAKPOMOTOKY:I HyKICHIOBHX KHCIOT, 060
cnewsaiomi TowHoE KomHpORANIE reneTIICCKol! HIGOPMALILL It e6 TEEARUY OT HoKoAeHILS

Peicceuiiocns, — oteyreTaie denoTHIICCKoro NPOARICNNA OXON ALICAI Y TeTepodL-
roruoit ocod.

Pubonyiaeunonite kueaorst (PHK) — HyIICHHOBNE KHEAOTH, CORCPHALIES b KAocTSe
VEIeBOXHOTO KOMIIOHONTA PHGO3Y, & I KAUECTHE A3OTHCTALX OCHOBAIHI — 7HIH, TYANIE, YPa-
i, WITOOMI, & T WX MOTMPHIMPOBANILIE IPOKIBOILLC.

POGOTOTCXIMKA — ABTOMATICCKHE TPOTPANMIO-YIDUBISEMME CHCTON, NPHMOHACMME
B TOXHOZOIHECKILX IPOLCCCAX I IOIBOAIIE COIABATS COUTIOAHbE TOXHOTONM.

c

Caprowep — moBTopmOMIIics Y4ACTOK MIHOPRGPILLIE MEIICTHONO BOTOKNA, OCHOBHAL
Py ——————ry
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(Cenexuia — Hayia 0 METOZAX COSAAIINA COPTOB, THOPISAOB PACTERIEI It TOPOR HHBOTHEX,
LITANMOB MHKPOOPFANHINOB C RYJCHbNI SeA0BCKY APHSHAKAN.

CHmamest — CTNHATHANpORANNLC (YHKIONATSbNE KONTAKTH MAKAY BOIDYNANMNI
KIETKAN, CTYKALUE A1 TIepEAAI 1t MPEOGPAI0AIIS HEPBLLX IMITY.TCOB.

Crapenne — aaxomomepmuli paapymTesIi MpoLECE BOIPACTHLIX HaMEHCHI] OpraI-
Na, BEAVINIIE It CHIDKENIIO CFO RANTAIOMLX BOINOAHOCTCH, VECIIEHIO BEPOSTHOCTIE
cuepri.

CrmooRkIe KAETK ~ POAONANATLEAIE KACTKI B OPANAX H TKAMSX KHBOTHALX; COCODHS
pAaMIOMATLCS, aNewstS MOTMOIILE TN IOBpEAICALIE KETHI.

(CpyKTypiiie rems — rem, B KOTODHIX 2AK0AMPORAMSL Geii.

CuemaeHe reHOB — ABACHIE, B OCHOBE KOTOPOrO ACKIT IOKATHIAILA FeHOB 5 OANON Xpo-

T

Taxcon ~ rpyIIHpODKA OPrAMINOR, NPHNATAR B CHCTOMATHKE (HATIDHMED BIA, PO, Co-
etierno).

Tepminatop - yuacrok JIHK, 1a K010pos sasepuiaeTcs cuites 10ofi PHE.

ToKeHMS — £20BHTALC BEIECTRA, OGPAZYEMLIC HOKOTOPHIMII MUKPOOTANHINAN, PACTOHIIS-

TormmoremuoeTs — cuoficrao kaeTk pacremii TpH OTCRCAEHHNIX YCIOBTX PAIBHTLCS
20 B3pOEROR0 opramtaa ~ noTHOUERHOTO pacTem.

Tpancrenea — nccerie wyKepoOI 1A HANCHENHOH TeeTIIECKO WDOPMAIII B To-
HOM HBOTHBLX, PACTeMII ILTH NInKPOOPTAHIINO.

ThaI - YRS, GOYCIORICHLAS SUNCHOI AOICRORD OCIONLK B NOTOKYAC Y-

Tpanepumps ~ Guocuirea PHE na coornercrayiomunx yuacricax JHE.

TpAuCITIUR — GHOCHITed TOTTONTHIIAY Lonel Genkon 10 MaTpIe WPHK corracio
remenueckoxy Koay.

TpaNCHIANTAMA ~ NepECATKA THANEH] 1K OpraTos.

TpauCAOpNIMIM — CHETeMa TPOACTABICHH 06 HINCHACHOCTI BIAOD.

Tpmcowus — axame AomOAMITELOMN ToMOTOTIIHON XpoMOCOM.

v

VEAEROIL — caxapa, KOMTONEITAL BCCx Ged HCKIOUEIIS HKHBSIX OPAMHINOD.

Voreoua—Kpuka mones — ABolia CHHPALL, CTPYKTYpHA MoAeth JUHK, COTACHO KoTO-
poit Moscicyta [IHK cocTouT 143 ABYX Hench, 0PAIYIONIX IPABILILIYIO PABOIAKPYICHIYIO
nepewiryio cnupan

»

enomun  conoxymmocts acex. npuanaxos opranaNa.

epeiTis — crewpeCKHE eI, TPHCYTCTRYIOLE B0 BEC KNI IIOTKAX  HTpAIO-
e pos Guonoreckix KatamtaTopos.

oG — CnewnieCK e THTNENTS KPACKOTO N CHHCRO WBOTa, COACPKALUIECH
 tmaoGaxepuit 1 exoTopiX HOZopOCIEH.

Dutoreneriiexoe APENO — POIOEAOMOE APeRo, TPARIIECKOE HITPIIKHNE X0kA BiLio-
Feriean 1 poRCTACHMIX Casacii PANIX TPYIT OpraNHIMOR.

ocdoammAL — CAONHMIE TMIA, B HONEIKYIAX KOTOPSIX IPHCYTCTRYET OCTATOK (boc-
opuolt xucaon.

oclponpoTeI — CIOHKIHC GeKi, COROPRAIC OCTATKI (GOCPOPHON KHCIOTL.

ocdopumponanse — mmexene 5 oprameckoe coenenHe ocTaTica KaKoli-THGo (hoc-
opuolt xucaons.
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x
Xestocuures — ot musans Gaxrepi, ocuosamusi ua yesoewt CO, oa crer oxcxens
e ——
Xnopoduitit — aerensle mUTNeNTIL pacteul, ¢ MOMOILIO KOTOPAX 0N iaRAIMAI0T
9HOPIIO CONHENHORO CBOTa I OCYIECTRARIOT GOTOCHITES.
Xposarza - norouua xpoxocowss moce yasoenis JUHK; oxia Xpoaiaa comeput
onuy osexyny JUK.
Xposoconuste aGeppas — XpoocowHsie HlopecTpOKH, THI NyTALH, KOTOPHIe MaMe-
WO CTPYKTYDY Xpoxocon.
Xposocomuuth HAGOp — COBOKYIOCTS XpoMOCOM, DUKAGNEHHLIX B KaAO KACTI OpFa.
Xpostoconst ~ sexeuGpassie CxpYKTYDH KACTONORO 1pa, coctosue wa JIHK u yiaxo-
BOUHLIX GeoB 1t ABOHECS HOCHTEASNI reHOTIICCKOH HHOPNALIL.
n
LewTpONEPa  VIACTOK XPONOCON, K KOTOPONY IpHKPILIIOTCA HUTI BEpeTeNa AeACHILE
50 spent wazoda i eliosa.
uanoGaxrepiu — rpyinia (OTOTPOPILIX TOKAPHOTHLLX OPrANHINOB, TPATNIIONHO Ha-
aumaeLIX cteaeeIANI BOAOPOCATNL.
Trrorenenia — o61acth TencTHI, HOYIAIOWAR JaKOOMEPHOCTH HaCOACTBOHNOCT
4 HOMEIIBOCTIE Ha YPOE 1CTICH 1 CYGIIOTOUAX. CTPYKTYD (1AABNLIM OGPAION XPONOCON).
u
epetoBatne nOKOACMI — 3AKOHONCPIAS CHEHA B HKHINCHION WHIEIC OPHAIINOB ToC-
pauni (nokonenit GONTOR), pASIAIOIIXCA Crl0COBON pagIOAeII.
e 100eK006pasMBIe 0GeaLANL, TOMINOM AN, AILTPOTONAL — HAACONEHETHO YIKONOCH.
e, OBuexiaet § couelicraa: rBGOROMLID, MONTHAM, PONIIIALL,
Hea0ReK0NO 0K NPUMATM BHCIINC IDHNATL, ANTPONONAN, 00CILAMNE — HOL-
otpax mpusaon.
ueras auiks — NOTONKI OROI 0CODH, PAIMHOKAIONICIICH € HONOIEIO CANOOTLLICHI
[ —
m
rasist — GHCras KYALTYD MUKDOODTANHING, DHACTORIORO 3 OTPOACICHIORO HCTOTHIKA
WA HOAYHeIIOTO B pesyaLTaTE NyTALIE.

El
‘OmoaOMR — HEOGPATHAL IPOLCCE HCTOPHSCCKOTO HINCHEHILE K HBOFO.
Dnaon — yuacrox rema (HK) oyapuor, necymuri reeTirieciyio mibopyaiio.
DuTO1EpMA  NADYIKLII 2POALICRLI] TUCTOK ¥ MHOFOKACTONILX. SKHBOTILIX.
Quronepma — piyTpeii 3ApOAMIIOi TUCTOK Y MHOFOKICTONNLLX JHBOTHLIX.
DueTan - oA 13 THIOR BAAUNOAEIICTRI TEOB, IPH KOTOPOM ALICTH OANOFO TeHA 10~
AaRAOT npOARAEIIE ALTENClE ADYTHX Tel0B.
A

Slaepuas 0G0A0UKA — CTPYKTYPA, OFFPANNTHBAIOWAN SAPO KACTOK DYKAPHOT OF LHTO-
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Hopanvona Baxur TacSyaaronia

Kynpuit Cneraana Anexceenua
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§ 52. T06abH0e nOTemIEHME:
HPMUMHBL, HOCIEACTEUS, HYTH PelIeHIs

Llens uayuenuss SmoU mewe. MPOTHOIMPORATS MOCTEACTEMS EO3MOKHOND Mo~
6anLHOr0 NoTeNNEHMS: KNUMaTa,

Umo makoe mapHuKobii ahpexm? Uem ok Onacen? BIGPOCH! KaKUX Ge-
wecme e20 geiawisalom? KaK Cen3aks! Yembipe 2n0GansHIE KOMOZUYECKUS rpo-
Gnewsi: 32pASHEHUE BMMOCKHEPS, NBPHUKOSBIL SQDEKM, 030HOSLIE bipb! U 2n0-
GansHoe nomennexue Knumama?

Ym0 HyXHO noSMOpUMS 0N YCNEWHOZ0 UsyueHus memsi? § 9 — y4eSHnK Anst
9 knacca; § 58 — y4eGHuk ans 8 knacca.

XapakTepueTuia r106ATBHOT0 ANTPONOTEHHOTO BodxeHcTBus. Biusnue
uenOBeKa HA OKPYAAIOILYIO PHPOAY HOCHT B OCHOBHOM HETATHBHEL Xapax-
Tep. Ho MOKA UeJOBeX HE HAUAN NDHMEHATH NPOMBIIIEHHEIE TeXHOIOTHH,
0HO OUTH He OUYIAOCH, TAK KAK KOMICHCHDOBAIOCH 33 CUET CHIOCOBHOCTI
IDHPOAHEIX SKOCHCTEM K CAMOBOCCTAHOBAeHHIO. I0CIE HACTYILIERHS SUOXH
ayuno-rexmiaeckoro nporpecea (HTIT) pois aHTPOnOreHHEX GAKTOPOB B Ha-
MeHEHUH yerOBUit HA IIAKETE CTATA TIABEHCTBYIOUEH.

POCT UMC/ICHHOCTH HACENeHNA BIeueT 5a coBOH HHTeHCHOUEAIMIO MAC-
IITAGOB HENONBIOBAHMA NPHPONHBIX PECYPCOB — KAK BOIOOHOBAAEMBIX, TAK
¥ HEBOSOOHOBAAEMEIX. TAK, €CIH B 9NOXY HEOTMTA /LA YABOGHMS 4HCIA
uBymux Ha Bewe mogelt moTpeGoBaocs nexsx 2500 xet, 0 B 1900 r. —
ye 100, a 5 1960 r. - Beero 35 Jer. B pesyisTaTe HEPECTATH CYIECTRO-
BaTs 2/3 AQPUKAKCKIX TPOUHUECKHX JIECOB, IHAUHTENBHO COKDATILIACK ILIO-
mans necos ua reppuropun Cesepuoit Asepuxu. He ayume xaprusa s Es-
pone u crpasax CpeaM3eMHOMOPbA. Bech HCUEIACT PACTHTENbHEL MOKDOB,
npeoxpasmomuit nousst ot sposii. Hecnyualino Tax yuactiiues cuisubie
HABOMHeHII JAJKe B TYCTOHACEIEHHBX palionax EBPONB, I PAHbIIE TAKIX
seniit Ke HAGMIOAI0Ch. BOCCTAHOBIEHME CHEJEHHBIX JeCOB B GOIbIUHCTSE
CTPAH WJET BO MHOFO PA3 ME/LICHHEE, UeM HX BHIDYOKA.

TIpu 5TOM CHEIMATHCTS! CHMTAIOT GecTepCreKTHBHbMM I0CAAKM XBOHHEIX
Jecos ma Mecre BHIYGNEHHBIX INCTBEHHELX BUIOB. Begb XBOMHEE HOPOAB!
JETIAIOT HONBEI KHCIBIMH H GCIIONHBIMI, K TOMY e ORI GOlIee NOXBepKens:
noapas, fa # GAyA HX BO MHOTO pa3 Gesee.

o mOACHeTAM 5KOIOTOB, JeCHBE HOMAPH eKErONHO VHUUTOKAT
2 mam T oprammveckux semecrs. HyXHO NOHNMATS, 4TO IpI 9TOM B AT-
MOC(epy BHOPACHIBAIOTCA NPOLYKTH FOPEHHS: CAE, KONOTH W YLIEKMC-
bt ras. DTH MOTEpH Meca YeyryGAIOTCA HCHONBIOBAHMEN ADEBECHHEL 1A
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npousBOACTEA Gymaru, B ToM uHCIe raserHo. B TpOmHUECKHX Tecax ue-
HOb30BAKKE MOHOKYABTYD (caXapHBUH TPOCTHUE, Kodelinoe Aepeso, GaHaH
M AD.) MCTOIIAET MOUBHI, KOTOPEE NOTOM HA MHOTO NET BEIXOXAT M3 X03sii-
creennoro ogopora. Ha ocrpose Maxarackap, HANpUMep, B peayisrate Ta-
KOro BAPBAPCKOTO HCHONb30BAHMS 9/10 TEPPHTOPHI CTAIH HENDHTOHEINI
Ans cenbexoro xoamersa.

CepeatibiM POCHETOM HENOBEUECTRA ABIIOCH MACCOBOE OCymeHIe GONOT,
nposomusoe 5 XX 5. B ymepenmoii sone Ceseproro monymapus. Poxs Goror
KAK DEry.IaTopa TPYHTOBHIX BOJ BHACHIIN CDABHNTEIBHO HEasHo. OKasa-
0CH, UTO OHM, MOROGHO ryGKe, NOTIOWAIT BOAY MOCAE CHIBHELX AOMAeH,
NDEAOTEPAIILAS TEM CAMBIN HABOZHEHNS, & IETOM B KADY NOCTENERHO BOIBPA-
Ia0T BIArY B OKpYAMIee NPOCTPARCTRO. K TOMY e NPOAYKTHBHOCTS Go-
0T KAK SKOCHCTEN JOCTATOUNO BHICOKA, A OCYIIEHHe HX 0UEHb A0POTOCTOAILE
M SKOHOMIIECKN He OUPABAAKO.

Eilie OfHHM COMHUTENBHEIM ¢ TOUKH 3DEHIS DKONOTHH MEDONPUATHEM,
peryaapuo nposomumei 5 CIIA, ABIfETCA TAK HASHBACMOE OMOA0NEHUE
eca ¢ TOMOMBIO CKYCCTBEHHO BHIHIBAEMBIX mOKApOB. [lae ecuu moxap
KOBTDONMpYeMIi 1 He BEIXOZNT 33 PAMKN HAMENEHHOTO YYACTKA, NOTE3A OT
TAKIX MepONpHATIHH BDAL U IPEBOCKORUT MPHHOCHMEL BPeA.

TIpHuMKEL 1062 1bHOTO MOTeM IS, BECTPENM TeMIAMI SArpASHAETCS
OKPYIKAIOUAR cpENa — BOIAYX, BOAA, deM. B BOJYX BHOPACHBACTES OTPOM-
HOE KOMYECTBO YIMIEKHCIOTH, HAKOIIEHME KOTOPOI B ATMOCDEpE mpUBORHT
K napurkosoxy spgexmy. Tlouemy e IPOGIENA NOBHIIEHNSA VIICKHCIONO
rasa B aTMOC(EDe BCTATA 0CTPO HMEHHO Teneps? OCHOBHBIE ero BEGPOCH (op-
MUDYIOT NDEAIPUATHSA uePHOH METALIYPLHI, Bee POLECCH CTOPAHHA TOI-
MBA, MpONECCH THUEHHA (¢ POCTOM WHCIEHHOCTH HACEICHHS HAMTENHHO
VBETHUILIOCh KONUYECTEO OTXOA0B HHBOTHOBOACTEA), JECHEIE MOKADH M BY.I-
KAHUUECKHE UIBEPHERUS.

Teo1oru NPEANONATAIOT, UTO B MPOULTELX OPAX BYIKAHMYECKAR AKTHE-
HOCTH Gbu1a BB HbIHEUIHEH, HO KATACTDODUUECKOXO II0BATBHOTO HOTEILIE-
HUS KAMMATA He IPOUCXOMIO. JIeN0 B TOM, UTO CAMBIM AKTHBHBIM GHOTOTH-
MECKHM ¢NORIOTHTENEM» YIJIEKHCION0 TA3A U3 ATMOCHEPH ABAAOTCH sere-
HEle PACTeHMS 1 WUAHODAKTEDHI, HCNOTEGYIOUNLE YRIEpoX B npomecce oto-
cumTesa ans cosnamus opramuis. YACTb CHETE3UDOBAHHELX ODTAHMYECKMX
semecrs crosa npespangaerca s CO, i BOAY B XOAe ABIXAHNS CAMMX pacTenuil
¥ chesmux pacrenus xuBoTHEX. Ho SHAUMTEIbHAR UACTS YRUEOXA ocTaeT-
A B TeNaX pacTemiit Jaje NOCTe WX CMEDTH B BUJE ULTIONO3H, HOKA OHI
He CTHUIOT WM He CrODAT. A €CIH BCIOMHWTS, CKOTBKO VIJA 00PA3OBATOCH
M3 PACTHTENIBHOCTH KAMERHOYTOIEIX JIECOB ATE03051, CTAHOBUTCH HOHATHO,
HOUeMY BHICOKAR BYIKAHIYECKAA AKTHBHOCTS He IPUBETA K IIOOATBHOMY 1O~
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Temneno KauMara. CIELYET BCHOMHHTS eIlie i TOT (KT, UTO YE/OBEUeCTSO
BT NOCTORHHYIO BHPYOKY J€COB W BHIIHIBAET THOETH BOXOPOCAeli, 3arpss-
A nosepxHOCTS MupOBOXo OKeana.

CaMEIM AKTHBHEIM HESUOTIOTHUECKHM «OTIOTUTENEM s YIIEKHCIOTO Ta3a
sBasetca umenso Muposol oxean. Compuxacasch ¢ arsocdepoii, Ha Gec-
KpaiiHeli NOBEPXHOCTH OKEAHA NPOMCXONHT DACTBODEHHE YIJIEKHEIOTO rasa
5 soge. llanee CO, mpespamaetcs b KAGOHATH Kaxbiyus. OHM HIBICKAWOTCA
3 MOPCKOH BOAB M HAKAILIUBAIOTCA TAKMMH MOPCKHMH OGHTATENSMMH, KAK
KOPALIH, PAKOBUHHEIE OpramuaMbl (mpoctefimue u Mommockw). Becs otor
M3BECTHSAK yiKe He ¢BHIYCKACTs M3 CEBA YIIEPOL, B OTAMUME OT CrOPAIOIIEr0
YR H HeQTenpoAyKTOB. BENOMEMM, HTO B HAUIN JHH NOBEPXHOCTS OKeAHA
cibho sarpassena. Tlo CTATHCTNKE, IIABAIONIME HA THOBEPXHOCTH IIACTHKO-
Bble GYTHUIKH, NAKETH W ADYrHe MATEHATH IO COBOKYNHOI ILIOMatM yixe
npesocxoaaT KouTuHent Apcrpanuio. Ecan yuects eme u Heramsie nATHA,
(OPMUYIOIMECH HR NOBEPXHOCTH B PE3Y.IBTATe PAIINEOB He()TENPOAYKTOB,
CTAHOBUTCS NOHATHO, UTO I OKeAH He cupaBIAeTCA ¢ yrUAHSAMEH CO,.

BHIGpOC BCEBOSMOYHEIX TA30B, B OCOGEHHOCTH (PEOOB, IPHBEN K HACTH-
HOMY PRIPYIIEHIIO 030HOBOTO CIO, KOTOPHLI OTDAKACT SHAUMTEBHO KOIH-
uectso wanyuenus Coxnua. KpoMe WiCTO KIHMMATHUECKHX NDOILECCOB, 030-
HOBB SKDAH JAUMILAET Bee MBOE KA BeMIe OT IYGUTEILHOTO YABTPAGHO-
xerosoro manyuenms. Habmonenns co cnyrsuxos u MKC noxasamm, uro
Hax ApxrTHKOH w AHTADKTHKOI HMOABIIHCE 030HOGbie dbipbi. B pesysrate
6OMBIMee KONMTECTRO COTHETHOTO HATYIEHHS CTATO TPOHKKATE B ATMOCDEDY
M HATpEBATS NOBEPXHOCTS BentH.

TlocaeAcTsus r100AIbHOrO MOTEILIEHNS MOTYT OnTh KaTactpoduse-
i, Ba MOCTEAHME ECATKM IeT TEMIePATYDA BEMIH NOBHICHIACH HOU-
Ti KA 1'C, 4TO MOKET NPHBECTH K YCKODEHHOMY TASHNIO NIHHKOB, NOBH-
menmio yposrs MUPOBOrO OKeAHA M GATOILIEHNI OFPOMHBIX TepPHTOpHIL
cymm. B TOM, 4TO MOTeIIeHME HACTYIAET, COMHeHMI HeT yie HU Y KOTO.
Hauma 01aHETA NOCTOAHEO HAXONUTCA B NEPMAHOHTHOM COCTORHMM TIOGATH-
HEIX KIUMATHECKHX HOMeHeHuii, DTH IPOLeCCH NPOUCXOLAT HE MTHOBHHO,
HO OHI MMEIOT TEHCHIMIO YCHINBATECS U YCKOPATECS, KAK TEJera, KATAIAA-
€A ¢ OpHI, MOCTemEHHO HAGUPAET CKODOCTH W CTAHOBWTCS HEYNDABIAEMON.
Bexm notenierue GyIeT MPOAOIKATHCH, TO, BEPOATHO, NPOMIONKET TasHue
enmKos, moxBeN ypoia MUPOBOXO OKeAH, HIMeHEHME OKEAHUUECKHX Te-
uemmil, YUUTHBA, UTO HATPEB NOBEPXHOCTH BEMIM JABHCHT OT ee OTDAKA-
fomeit CHOCOGHOCTH, ¢ UCUEIHOBEHHEM /IARUKOB BeMJIA HAUHET HATDEBATHCA
eme Guicrpee. Bean ex o6aaer Gonsuelt oTpacamedi COCOOHOCTEIO, ten
ona. B 1o e Bpens Boga obnagaer Gompimedi oTpaanomeli CnocoGHOCTEIO,
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uem cyma. Jlarbmeiilee HAKONIEHME TBEDAMX UACTHI B ATMOCQEpE, KAk
¥ CO,, GyzeT NPMBOANTS K MAPHUKOBOMY SQDEKTY TOIBKO 0 ONpEAETeHHO-
ro npezena. Beau aTvocdepa IarpAIHNTEA HACTONBKO, UTO OYAET He TONBKO
He BHIIYCKATH OTPAKEHHBIE CONHEUHBIE JYWH, HO AAKe W He BUYCKATH HX,
Torsa mactynur cutyamus etensnas Besse. [ HACTYIUIHMH NONHOTO
I2106ATBHOTO JIEAHUKOBOTO NEPHOKA COXPAHEHME HUIHH AANKE B OKeare GyieT
eIlle NOK GOMBIINM BOIPOCOM, UeM HPH HOTEILICHHIL.

HeKOTOPHE YUeHHE-3KOIOTH YBeDEHSI, UTO HAIA IUIAHETA i paee
nepexHBATA LIOCATBHbE KINMATHUECKHE uIMeHeHusA. TAK, N0 MHEHIIO 0f-
HOro ua ocoBateneli 2100a1bHok sxorozuu M. H. Byasixo, supocaru CO,
B ATMOC(EDY UeNOBEUECTBO IPEAOTBPATILIO OuepeAHOli e KO MepHO.
Ho, 10 MHEHMIO 9TOTO e HCCTEAOBATENS, MIMEHEHIT OT « IIAHETH-OKeAHa»
¥ 20 ¢ 1€ AAHOM BeN.TH» MOTYT NPOHSOHTH BCETO HII H3-3A PASKUIIB HOMYuaE-
MO0 COMBeuROro anyuenis 5 1-5% . HHEIMH CIOBAMH, €CITH MBI HOIYUHM
Ha 1-5% Goxbime conHeuHoif PATMAIMM, IEAHUKH DACTAIOT U KOHTHHHTS!
yiiayr nog soay. Eeau e neero na 1-5% MeHbie, T0 BCst H0BEpXHOCTS Bem-
2, BKMOuAR OKeaHMuECKyIo, — damepsmer. II03TOMY 3ANAUA UelOBEUECTBA
peAIPUHHMATE MAKCHMYM VeIl 10 CTAGMIMBANMI KIMMATA.

ECTh MiHeHMe, 4TO NOCHEACTBUR 2106a715HO20 NOMmenenus He ByayT CTons kata-
CTPOGUUHEL Beab 3T0 AOMKHO NPHBECTI K OCTABAEHIIO 3ACYWAMBOCTH, NOBHILIE-
HUKO YPOXAIHOCTH CEbCKOXO3RHCTBEHHbIX KyNSTYP, CACEHMIO OT FOI0AR.

Teuneparypa Ha 3ewne CErOgHs He ABNAETCH ABCOMOTHO MAKCUMANSHOM
B €0N0TMUECKO UCTOPHM NNaHETHI OHA BiBana W Ha 10-15°C sbiwe. 06 3Tom
CBUAETENCTBYIOT MCCIEA0BAHUS TEO/IOTOB 1 NANIEOHTONOTOB. ECTH KOCBEHHBIE A0~
KazatensCea, uto 2000 NeT Ha3aA Ha BPHTAHCKWX OCTPOBRX BLIDALLMBAI BUHOTPaZ
Thicsuy feT Ha3a4 3EDHOBLIE B CKAHAUHABMM BO3AENIBaNN Ha 300 M BLIE COBDE-
MEHHOY paruLis. B Bennkom HOBTOPOAE Ha TENAbIX IPAAKEX BHIPAUIABANH ALIHA.
B ANMATI CTO NIeT Ha3aA FHTY3UACTSI BHIPALIBANK aliHbIE ACPEBLA B OTKPLITOM
TpyHTE. HO MHEHHe, 4TO «[A0BaNSHOE MOTENASHHE yAY|LINT KIUMAT», He pasdens-
€7 N0AAEARIOUEE BONLUIMHCTBO YHEHbIX-3KONOTOB.

Vike celiunc 0COBEHHO 0CTPO HAUHAIOT UYBCTBOBATHCA KIMMATHUECKHE
M3MEHEHHA B VCIOBMAX TYHADOBOI GOHB Geurol Mepirombl. Jleno B ToM,
TO PH TASIHMM MEHATCR CTDYKTYDA HOUB, OGPA3YIOTEs GHIGYuMe TPYHTH,
HanoMuHanoue MO csoficrsan G010T0. Bee NPOTOKHHEE AOPOTH, MMHHI
MeKTpOMepeAAY, KANMTANBHNE NOCTPOHKI, IIAXTH, He(Te- U TAIONPOBOAB!
B TyRADe MOTYT paspymriecs. OHN He DACCHNTAHB HA TAKHME MAMEHEHILS.
B peay.ibTate GYAeT MEHATHCA M YPOBeHb TPYHTOBBIX BOJ, HCHEIHT CIOKUB-
IIAACH 33 AECATKI U COTHM THCAY €T Biopa i (payHa. TIpeAYTazaTS peays-
TaTH TexHOTeRHBIX aBapWit MOCTE PaSpymeHHs Beell BO3BENCHHON eTOBEKOM
MHEQPACTDYKTYDHL B OTHX MeCTAX BOOOIe C10/KHO. TAK UTO TAKHM CeBEHEIM
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rocyaapersam, kax Kamaza, Poccus, ORISR I AD., PAAOBATHC NOTEILIE-
HUIO KIMMATA TOUHO HE NDHXOZHTCS.

TIyri pememus NPOGIEME! IIOGATBHOO NOTEIIEHNS MOKHO PASACTHTS
HA 22000.1bHble 1 AOKGIbHbLE MEDbI. BHe BCAKOTO COMHEHIS, UTO 17100ATBHbE
MepEI, KOTOpHIE CHOCODHE IPEANPUHATS BCE IMBHIHIOBANHEIE CTDAHBL MUDA,
sormu Gst gats HesamennuTensHEt ohdexr. Ho NOKA MENAY CTPAHAMI 05-
CYMARIOTCA B OCHOBHOM BOIPOCE SKOHOMHNECKOTO, BOGHHOTO i IOTHTHYECKO-
10 BAAMMOAEHCTBH, HO JAIEKO HE SKOIOTHUECKHE BONPOCH. ONKAKO HEbas
CKAgATS, UTO BONDOCAM SKOTIOTIH COBCEN He YAEIACTCA BHUMAHIE.

JlelicTBenHbIN ODUIEMHPOBEINM SKOIOTHHECKUM MPONDHATHEM ABIAETCS
npunstie Kuomexozo npomokoxa (ropox Kuoto — apesnss crommma Slno-
HUl), HOANHCARHOrO GOIBIIMHCTROM CTDAH MMDA. DTOT NPOTOKOX MEMAYHA-
poAHOTO cornamesmms no KimMary serymun s geicreme ¢ 2005 r. Hogm-
caBlIMe ero cTPAHEI KOGPOBOJBHO OrPAHNSMBAIOT BEIOPOCH! YIIEKHCIOTO Tasa
B ATMOCGDY, UTO HOIBOIAET YMEHBUIMTS ONACHOCTS HOTILIEHIA ATMOC(EDS!
Beaumn. Beas umento yraexucnsii ras cosgaer mapumxossiit spdexr. Ho kax
5o, HaBeproe, anaete, CIIA HeJABHO BEILUIM 13 MEXIYHADOAHOTO COPTAIE-
Hus 1o kmnary. Ipeacrasass coGofi 0Ky U3 KPYNHEHIIKX SKOHOMMK MDA,
Coepuuennsie IllTarsi AMEDHKN ABIAIOTCA eIle W OZHHM M3 FOCYAADCTS —
«uzeposs mo BEGpocam CO, s armocdepy.

Kaxasit TPANIAHME MOMKeT BHeCTH CBOI MOCHIBHBI BKAX B IPEAOT-
Bpamene r100aBEOro nOTENIERMs. B MEPBYIo Ouepens He cieayer Ges oco-
Goli By s yHmuTORATS MOGHE Senembie pacterus. TloMuTe, UTO KA B
METONEK, KAKAR KUBAR JENEHAR DACTHTENBHAS KJOTKA — 9TO ¢NOTIOTH-
TelTby YIJEKHEIOrO rada, KPOME BCETo MPOUero, BEAeAIOUMH KuCA0pox. To-
BEPXHOCTS JIHCTEEB K TOMY e COOMPAET OCENAIOMYI0 HA HIX IBLIb M ADYTHE
TBepABIe YaCTHIEL, CTPEMHUTECH YXAKUBATS 53 PACTEHHUAMI, IPHYMHOKATS WX
Beazle, e HTO BOIMOMHO: OT KUTHIL H KIACCHEIX KOMHAT 10 ABOPOB  IPH-
yeaneGusix yuactxos. He ciuraiite ur0-1100 Gea HEOGXOLUMOCTH MK HPOCTO
A8 passieuerus.

Ta06axbnoe anmponozennoe 6osdelicmaue, 2100a.1bHoe nomen.ienue,
2106abHan skoa0zun, Kuomerul npomokod.
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1. Cpanmure, xax BHPYia Tecon, POCT WHCTCHHOCTH HACEICHIST M JATPIIE-
s oxeana namstior Ha aTMoChepy Besm.

2. Hagomume mpsrusmmss, o KOTOpAIM mOCAZKA XBombIX pacTemuii ma MecTo
BUPYGMEMMIIX THCTBCHMAX MPHBORMT X YXYAUIEHHIO OKOTOFHTECKOM CHTYAIMI
OTHOCHTeBHO TOfi, 4TO GHTA A0 BMEMATETLCTSA HTOBEKA.

Anazma

1. Mi30Gpasme n Bz Cxest TPOLECCH, KOTOPHE MOFYT NPHECCTH X T0GATE-

2. Bucxasnme cuoe MuemIe 0 NpHHEAX § HOCICACTBIAX BHPYOKH TpOMe-

Cunres

1. Topaceymaniite, mowexy mpm mmcoofi ByTKammieckofi axTHBEOCTH
ST T e (o ) GRS L

2. TlomurmaiiTecs ONETTS, CKOTBIO FMBHX CYIMECTS YHITORACTCS 13-3 T0-
xapos b rox.

Onemxa

1. Hamemmmre pedbepar o mpmMememAT avepHKANCKOf TEXHOTOTIH OMORAHCH-
Damms reca n ee naMAMML KA 06pAT0BAMME TAPMMKOBOTO dpierTa.

2. Ouenume oKOHOMITICCKIE I IKOTOTIECKHE NOCTEACTBINS HAYHO-TEXMITTe-
cxoro nporpecea (sPyYGKa TeCoR, TeXHOTENNOE IATPAINENTE, HCIOALIOBANIIE TPEC-
HOit Bomst 1 T. 7). OGBACHHTE, TOENY OKOHOMINIECKaR NPHOLLTS MOWET GuTh
BAITOZMA AT OTACTBHEIX TIOReI T CHEPTENLHO ONACHA AT EOBETCCTRA B UM,

Moneuposanue: KoMubioTepHoe MOXEMPOBANHE II00ATHOTO
noTemenus KauMaTa

Liens MOOENUPOBEHUS: MPOTHOSMOBATS NOCNE/ICTEMS BOSMOKHOTO FIOGANSHOTO
noTennenus: knuwara.

T05aBHbe KAMMATHUECKHE HIMEHEHIs OUEH CIOKHEL, 0DTOMY COBDE-
MeHHAR HAYKA HE MOET AATh OAHOIHANHOTO OTBETA, KAKHE PEOSDAIOBANILT
KauMaTa MOKHO AelicTBUTENSHO OACMaTH B Gamsiaiimen Gyaymen. Cyme-
CTBYET MHOXECTBO ClleHADHEB padBuTUA cuTyAm. TIPE/IAraEM 0IHAKOMMTE-
€ ¢ HEKOTOBIMH 13 HHX.

Mepowi cyenapuil - 2106arbnoe nomenaenue 6ydem npoucxodumy no-
cmenenno. Bexs — oueb GONBUIAR M CIOKHAA DKOCHCTEMS, COCTORILAA U3
GOIBIIOO KONMUECTSA CEASANNEIX MeALY COGOl CTPYKTYPHBIX KOMIOHEHTOB.
Ha niaserte ecTh HOABMKHAR ATMOCDEDA, ABHIKOHME BOIAVIIHBIX MACC KOTO-
poii pacnpesenser Tenosyo suepruio mo muporay niasers:. Ha Bene ects
orpoMmbti aKKyMyAATOp Temwna 1 rasos — Muposoit okean (okean HaxamH-
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saer 5 1000 pas Gonpume Tenna, uen armocdepa). Mamernenus s Taxoi c10%-
HOM CHCTEMe e MOrYT NPOMCXOXMTH GucTpo. HIpoliAyT cToseTus U THCHUE-
eTis, Mpesie e MOJKHO GYAET CYANTE O CKONBKO-HUOYA OUIYTHMOM i3-
MeHeHUH KuMATA.

Bmopoi eyenapuil — znofanbroe nomennenue Gydem npoucxodums
omuocumeavio Goiempo. Dro cambif enonyiapusiis B HACTOAIee BpeMs
cuenapuit. [0 PASIHUHBIM ONEHKAM 34 HOCHEAHME CTO IET CENHAs Teie-
patypa ma mameli miasete yeenuumaach ma 0,5-1C, komuenrpanus — CO,
Bospocia Ha 20-24%, a metama — Ha 100%. B Gyaymes oTi npomeccs: no-
ayuar gansmeiimee npogomkemie w k xomuy XXI 5. cpemmas Temmepary-
pa mosepxwocT Bewm Moser ysemmuutses or 1,1 g0 6,4'C o cpaskesio
¢ 1990 r. (no mporsosam IPCC o 1,4 xo 5,8°C). ansueiimee rassme api-
THUECKIX U AHTADKTHUECKHX JBJOB MOKET YCKOPHTS HDOUeCCH FIOGATHHO-
10 HoTenenis -5 uIMeHeHus asbeo’ nosepxHocteli. Io yraepKeHio
HEKOTODHIX YUEHBIX, TO/IBKO JEARHBIe WANKH IJIAHETH 32 CUET OTPAKEHIA
conseuroro manyuenus oxma e Kamy Bemmo a 2C, a NOKpHBaKOMui
HOBEPXHOCTS OKEAHA JEA CYUICCTBOHHO JAME/IAET NPOIECCH TEIIO0OMERa
MESKI OTHOCHTEBHO TEIBIMI OKeRHMYECKMM BOJAMI H GOJee XOMOAHEINM
nOBEPXHOCTHEIM c10eM aTMoC(epsL. Kpowe TOro, HA JeAFHEIMM WANKAMI
NDAKTHYECKH HET IIABHOTO MAPHUKOBOTO ra3a — BOJAHOO NADA, TAK KAK OH
BEIMOpOKEH.

T0BasHoe MOTEILIEHHE GYACT COMPOBOKIATHCA OXBEMOM YpoBHsA M-
posoro oxeara. C 1995 1o 2005 r. yposers MupOBOro okeana yie HOAHAICA
Ha 4 cM, BMecTo nporsosupyewbx 2 cu. Eemn yposems Muposoro oxeana
B AanbHelimex GyfeT HOARMMATEC ¢ TAKOli e CKOPOCTHIO, TO K KoLy XXI 5.
cymMapHELi HOABeM ero ypoBHs cocTasuT 30-50 €M, UTO BHIIOBET UACTHUHOE
BATONIEHIUE MHOTWX IPUODENHELX TEPPUTOPHIL, OCODEHHO MHOTOHACETEHHOTO
noGepesss Aamit. Creayer NOMEUTS, uTo 0K010 100 MILITHOHOB ueOBeK Ha
Bente smper Ha BhiCOTE MeHbie 88 cM Hax yposHem Mops. Kpome mossi-
e yposra MUPOBOTO OKeaHa NIOGAIbHOE NOTEMIEHUE BIMAET HA CIHUTY
BETPOB W paCHpejeNeHue OCRAKOB NO MiaHeTe. B pesyinrare Ha Bemie Bbi-
DACTET UACTOTA M MACINTAGH PASTMHEIX NPHPOAHBIX KATAKIHAMOB (IITOPMEL,
yparassi, aacyxu, HaBoAHeHMS).

B macrosuee spess ot sacyxu ctpasaer 2% sceii cymu. Ilo nporsosam
HexoTOpHIX yuewbix, k 2050 r. acyXoit Gyaer oxsaueo 2o 10% seex aemens
MaTepuKos. KpoMe TOro, HAMEHUTCA PACIDENEEHIe KOTHIECTEA OCATKOB IO
cesoman.

ARNGeA0 - 97O PAIMHNA NEAAY KOTIECTRON OTPACHNOF OF HOBCPXHOCTI COT-
HeIOf DHEPTINN I KOTHCCTAON HAARIOMeli K HEro DHeprL.
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Tpemuii eyenapuii — 2106anbhoe nomenneHUe @ HeKOMOPHY NacmAX
Benau emenumes kpamrospemennbin noxorodanuen. Ussectso, uto of-
HUM 43 (QAKTODOB BOSMMKHOBEHMS OKAHMMECKHX TeueHil ssisercs rpa-
AUEHT (PAIHIUILA) TEMIEDATYD MeSKAY APKTHICCKHMIL I TPOUUNECKUMI BOXAMH.
TastHie DOIAPHEX TBAOR CHOCOGCTBYET HOBHINCHIIO TeMIEPATYDH! APKTH-
WeCKHX BOA, A GHAUNT, BEIGHBACT YMEHBUIEHME TeMIEPATYDHOIN DASHUIS!
MEIAY TPONHTECKHMN H ADKTHUeCKHMI BONAMH, YT0 B OYAVINeM TpHBEZET
K saMezenuio Teueruii, OAHUM M3 CAMEIX MOBECTHBIX TOILTBIX TeueHuii AB-
asercs Tonberpus, GAArOAAp KOTOPOMY BO MuOTMX crpasax CeepHoil
Esponst cpeasieroosan Temneparypa ka 10 rpajycos Bille, 4eM B APYFiX
AHAIONMUHBIX KAMMATIHUCCKHX doHax Bexu. [IOHATHO, UTO OCTAHOBKR HTOTO
oxeaniteckoro Kouseliepa TeNa OUEH CILIBHO HOBMUSAET HA KIHMAT Benui.
Vixe celiuac reuenue Tonbperpin crao caabee 5a 30% 1o cpapueruio ¢ 1957 r.
MareMaTiueCKOe MOACTHPOBAKME NOKAJATO, UTOGE NOHOCTBIO OCTAHOBMTS
ToabeTpis, AOCTATONNO GYAET HOBBILICHIA TeMIEDATYPS Ha 22,5 rpaay-
ca. B nacrosmee spens Temmeparypa Cesepuoii ATIARTKI yiKe npOrpenacs
sa 0,2 rpagyca no cpasemmio ¢ 70w roganu XX 5. B ciyuse ocranos-
xu TOABQETPUMA CPeAHErofoBas Temnepatypa & EBpore Gyier HOHMaTh-
s, JIpYTHe MATEMATHYECKIE MOACIN «CYIAT» CILIBHOE IOXONOAAKHE HA BCM
Eponeiickon KOHTHHeHTe Ipi OGIeM rIODA1LHOM HOTeNIeHIH.

o oTiy MaTeMaTuueckiuM pacueray moimas ocrasoska [osderpuya
npousoiizer uepes 20 ser. B pesyasrate xnumar Ceseproii Esponsi, Hpran-
o, Mcnanmn i BeAuKOODUTARUH MOKET CTATH XONOAHEE HACTOSErO Ha
4-6 rpagycos, yeunsimes qowAu i yuactsizca mropust. lloxonoxanue satpo-
ser raxxe u Hugepnangsi, Bensruio, Cxauausanmio u cesep esponefickoit
wacrn Poceun. Hocie aoro notemierue & EBporte B0300HOBUTCA 10 BTOPOMY
cuenapuo.

Yemaepmuii cyenapuil — 2n06a1bH0e nOmen AenLe cxenumER 2106aRb-
Hbim noxonodanuex. Octauoska ToTLpCTPUMA U ADYTHX OKEAHHUECKUX
Teuenuii BhZOBeT BHAUAZe IMOGATbHOE NoTemneHue Ha Beuie, a darem —
HACTYILIeHME 04EPEAHOTO eAHHKOBOrO NePHOAS.

Mamui cyenapuil - naprukosas xamacmpoda. Tapiuxosas kata-
crpoa — cambiii <HenpusTHbis CueHADIHI DRIBMTHS HpOIECCOB IIOGRIL-
Horo notemnenus. Astopos Teopun ssiserca A. B. Kapuayxos, cyrs ee
B caeayiomen. Poct cpexeroosoli TeMneparyps Ha Bemie u3-3a yseauue-
Hus B aTMocpepe BeMu cofepHARIS ARTPONOTeRHOTO CO, BHIOBT NEPEXOL
B aTMocdepy pactsopenHoro s okeane CO,, & TAKKe CHPOBOLUPYET PASIONe-
HMe 0CAJOUHBIX KAPGOHATHEIX NIOPOA ¢ AONOJHMTENLHEIM BELIEJEHHEM yIJe-
KUCAOrO ra3a, KOTOPHLI, B CBOIO OUEDeAb, NOAHUMET TeMIepATYpY Ha Bemse
emwe Bume, uTo noBreuer sa cooil raibHeiiiiee pasioxenie KapGORATOB,
Jeskamux B Goee rIYGOKIX CI0AX 3eMHOM KODH (B OKeAHE CONEPIKHUTCA Yrie-
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Kucsoro raga & 60 pas Gobile, uem B aTMOCGEpe, 4 B deMHOM Kope — NOUTH
550 000 pag Gonbire). JeAuHKi GYAYT MHTEHCHBHO TARTS, YMEHBIIAR A150e-
0 Besnus. Takoe GHLCTPOE HOBBIIEHIE TeMIEPATYDH! OYAET cHOCOBCTEOBATE
MHTEHCHBHOMY HOCTYILICHIIO METAHA U3 TAiOMel BeUHOI MEDATOTSL, & MOBHL-
wenue cpeareli Temuepatyps a 1,4-5,8C Kk KOHILY CTONeTIA BYACT ClIOCOS-
CTBOBATS PAANIOKEHMIO METAHIUADATOR (1bAHETSIX COCAMHERIH BOAL M MeTa-
Ha), COCPEAOTOUCHHEIX IPRHMYIIECTROHNO B TYHADE.

Ecai yueers, uto Metan snasetca s 21 pag G0Jee CULIbHEM TAPHUKOBHM
ragox, uem CO,, POCT TemnepaTypsi Ha Benuie GyAer Karactpoduueckum. Y1o-
bt IyUite HpeACTABITS, 4TO yAer ¢ Beset, JOCTATOUHO OOPATHTS BHUMANHE
Ha HAmIero cocexa MO comseuroit cuctene — muanery Bewepa. Ipw Taxux e
napaMerpax atMocQepsl, kak Ha Besie, Temmepatypa Ha Bemepe AoMiHa
Ghits Bhme gemofi beero na 60°C (Benepa Gamxe Besu x Comwy), T. e.
Guith B paitone 75°C. B peatsHoCTH e TeMmeparypa a Besepe nouru 500°C.
BOABUIMHCTRO KAPOOHATHBIX 1 MeTasoCoZepiaIlsX coepusenuii ua Benepe
JABHEIN-IABHO GHLIH PASDYIIEHE! ¢ BEUICIEHUEM YIIEKHCIONO 132 M METAH.
B nacrosmee spes arsochepa Beneph coctont Ka 98% ua CO,, uTo mpuso-
AMT K yBEIMUEHWIO TeMIePATYpH LiIaHeTs moury ma 400C.

Ecau r106anskoe OTeIUen e HOMACT 0 TAKOMY e CHEHADWIO, KAK HA
Benepe, 7o TenmepaTypa IpUIEMHELX C0eB aTMOChEDH! Ha BeMte Mo3er Aoc-
murnyrs 150 rpagycos. Mossimeste Temmeparypst Besu gaske ua 50C mo-
CTaBuT KpeCT Ha UelOBeueCKoll UBILIIANIIL, & YBEIHICHIE TEMICPATY DAL 10
150°C Bei30BeT TUBRIL NOUTH BeeX HMBELX OPIAHMIMOB NIAHETHL

Mo conmumucriueckomys cuenapiio Kapuayxosa, eciu KOIHUeCTso mo-
crynaomero s arwocdepy CO, OCTARETCA HA NpEIKHEM YPOBHE, TO TeMIepa-
ypa 50°C ua Bewe yerasosurca uepea 300 zer, a 150°C — uepea 6000 zer.
K COATeRI0, ¢ KAMIM FOZOM 00bens! BEOpocos CO, TOMsKo pactyT. B atom
cayuge, ecau subpoc CO, GyAer pactH, yABaubascs kaxcasie 50 ner, Tenmepa-
ypa 50°C ua Bewze yeranosiTes yike uepea 100 er, a 150°C uepea 300 ser.

OSmAKONMBIICE ¢ NPEATOAEHNLIMA CHEHAPHMI, OTRTHTE HA BONPOCH.

1. Onennre, MOHO mm OTPAINTH KA KAXOTO-THOO OAHOFO CHCHAPHS
B BuAC TAGINI 1 BHCTPOCHMAIX HA WX OCHOBE TPAGMKOD.

2. Moo At OTpASHTS AGHMAIE BCEX ORHOTHINBIX HO NPCATOREHHHX CHENA-
pren (sTopoii, TpeTHii m HATH) B MHAC TAGTMIA 1 DHCTPOEHNOTO A X OCHOBE
emumoro rpaguxa?

3. Henomsays mobyro xosmsworepuyio nporpassry (Excel, Pascal, V. Basic
W T0Gbe ApYTIE), NOWMTAFTECH CMOREMPOBATY BIAMMOIABHCHNMOCTE PACCHO-
TpemmuX moKAGATENCH 7 BHCTPONTS FPAGMIH TAOGATHNNX KAMATIIECKMX W3-
stemenmii, fonommst (1) TPARCHOPNIPYS AQHEMe, NPUBEACHNLe B TAANIAX
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§ 53. Dxoxormueckme nposaems: PecnyGmuxu Kasaxcran

Llens usyieHus MOl Mewms: NPEANIOKATS YT DELLIEHUS! JKONOTHYECKAX TPOG-
new Kasaxcrana,

Kakue 2noBansHsie sKonozu4eckue npoGNemsl am u3ecmsl? Cywecmeyiom
U 3KONOZUECKLIE MPOGNEMs & AUEMU Pe2uOHe? KaKuE SKonOZUYECKLS MpoBine-
Ml CYUMAIOMCS 270BANLHAIMU, & KEKUE ~ PE2UOHANHAIML (MOKBMHEIMU)?.

m Umo Hyxto noamopums 617 yenewnozo usydenus memsi? § 7, 8 - yeSHK A
9 knacea.

Bomst skoxormueckux Gexcrsuit v Kasaxcrame. Opso 1 mauGonee Tpa-
s cobhruii XX 5. - akonozuneexui kpusuc 6 Hpuapaave. Pacuona-
TAfCh B IEHTpe MYCTHHM, MODE OKAJHIBATO GIATONPUATHOE BIMAHME HA NDH-
DORHO-KIMMATHHECK e 1 IKOTOTHYECKHE VCIOBMA OKPYKAWWUX DErHOKOB
3 GBLIO PEry.IATOPOM BIAKHOCTH KA OGMIUMPHOI TEPPUTODHL.

Bacceits Apaisckoro mops obmel miomageio oxomo 2,3 wim k',
B IPAHMIAX KOTOPOTO PACHONOMKERA Best TeppHTOPI Cpeaseil Asi u WKHax
uacts KasaXcTana, SBAAETCA OAHUM M3 BAKHHIIIX JKOHOMUYECKHX DErio-
HOB. D10 ApesHelimtii palion OPOUIAEMOTO 3ENIEAENHS, B KOTOPOM GELIO CO-
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Poutb GHOMHDOPMATHKM B OBOTIOLIN TECHO CBA3AKA ¢ AHATHIOM TEHOM-
HEIX HOCIefOBATebHOCTEl HBIHE KMBYIMX M BHMepUIHX BixoB. JIpyrimi
CJOBAMM, OHA IPEACTABIIAET HHTEDEC B IEPBYIO OUEPEAD /LISt NANCONEHETHKOB,
CpABHMTEbHOM GHOJOTHN, MOJEHPOBAHILA IBOTIOWIM.

UACTHEIM CITyuAeM MOPKHO CUMTATE IDHMEHEHHe GHOUHDOPMATHKH B GHO-
sue.

'BUOHUKG ~ NPUKNAAHAA HaYKa O NDUMEHEHIY & TEXHUMECKIX YCTPOTCTBaX U i~
CTeMaX NPAHLMNOB OpTaHW3aLMA, CBOCTE, GYHKUMIA 1 CTDYKTYP XWBOI NPHPOAN,
T. €. GOPMBI XMEOTO B NPUPOAE U WX NPOMBILIAEHHSIE aHANO. TIpOLLE 10BOPS,
6MOHMKA ~ 3TO COBAMHEHUE BHONOTMM 1 TeXHIKN. O PACCMATPUBaET GHONOTMIO
U TexHiKy & HOBOM pakypce, OBACHS, KaKkMe OBLME YEpTsl U KaKue Pasuuws
CyuLecTByIOT 8 NPUPOAE 1 TexHMKe. BHICTPANBAHIE TEXHIHECKWX YCTPOTICTS HEBO3-
MOXHO 6€3 KOMLIOTEDHOTO MOAEMPOBaHYS.

Paznuuaior

~ BHONOTMUECKyHO BHOHUKY, U3YaIOLLYIO NPOLIECCS), NPOACXOAAUIME B BHONO-
fuecki cuctenax;

~ TeOpETAUECKyHO BHOHNKY, KOTOPAR CTPONT MTEMATMYECKIE MOAETM TAX PO~
yeccos;

~ TeXHIHECKY#O BUOHIIKY, NPAMEHSIOLLYKO MOAENH TEOPETUNECKOT BHOHNKM ANS
pewenis ukxeHepHsx 32au.

BUOHHK TECHO CBA3aHA C BHOAOTEN, GUSAKOT, XNMIEl, KUBEPHETUKO W M-
KEHEPHLIMI HaYKaMH: SNEXTDOHWKOW, HABHTALEN, CBA3BI0, MOPCKUM ACTOM U A.

Henoabsosante GuouK(opMAMUKY 6 HKOI0ZUL OCHOBAHO HA TOM, UTO Bee
SKOCHETEMBI, ABIAACH OUEHD CIOKHEIMI I MEOTOKOMIOHEHTHBIMH, HOAUMHS-
10TCS TeN e DHEDTETHUCKHM SAKOHANM, UTO i BCe MUpO3amie. COOTBETCTReH-
HO, UMes AAHHEIC O KOIHMUeCTBe BHPAGATHIBAEMO! 1 NOTPeOIAENOH DHEprHI
DAGHBIMI BIZAMH HA DAIHEIX ININEBHIX YDOBHAX, MOKHO DACCYHTATS (XOTA
OBt TEOPETIUECKH) NOCAEACTBIS ¢TOTEPH I «IOACETEHMU> ONPEAETEHHEIX
A0S (pacTemIi, KUBOTHBIX, MUKDOODTAHMAMOB I T. 1.) JUIA IKOCHCTEMEL.

Henoavsosanue Guoundopaamuxu 6 eduyune, Gapuaroiozu, pusuo-
02uu. BHOMHOPMATHKA WIMDOKO NpHMEHSETCS B DAIpAGOTKE IeKApCTS
(KOMIBIOTEpHOE MOZEMPOBAHKE GHOXUMUUECKUX peakiiit), B HEOHATANBHOM
AmarHocTHKe remeTHueck X 3a00neBaRMii (ele 10 POKIEHUS W ATy mocIe),
B ME/HKO-GHOTIOTHUECKHX TEHETHYECKHX KOHCYMbTausX. Kpome Toro, nyen-
Ho B mame pens B KasaXcTame [eIAlOTCA HONBITKE COSAATS YHHBEDCATH-
HEle KOMIBIOTEHEE CHCTEMEI 110 XDAHEHHIO, MepepaGOTKe H MIHOBEHHOMY
ABTOMATUUECKOMY NONYMEHNIO MEAMIMHCKUX AAHHEIX B DAMKAX KAK OAHOTO
MAIMHECKOrO YUPEKACHNs, TAK U A1 PaHOHA, TOPOXR, A B MepCHEKTHBE,
BOIMOKHO,  CTPAHBI B UETOM.

Cospeennas Gu010zus WMEET [0 ¢ THIAHTCKUME O0BEMAMH [AHHEIX,
KOTOPEIE TPOCTO HEBO3MOKHO 0ODAGOTATS CTADEIMM DYTHHHEIMH METOAAMIL.
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cpexoroueno oxono 40% opomaembix semens Gusuero CCCP (7,4 s ra).
Baecs nponasoutocs 95% Xomka-cupua, oxono 40% puca u 25-30% oBo-
weit 1 PpyxTos.

Haauume OrPOMHEIX 3MEILHBIX PECYPCOB, OGMIIHe CONKLA i GETPEL
DPOCT UMCIEHHOCTH HACEICHUS NPHBENN K HHTEHCHBHOMY OCBOGHHIO OpO-
maemsix semens. Mx miomags ¢ mawana 60-x rogos XX b. Bospocia
5 pecnyGmnkax Cpeaneii Ao 5 1,5-2,4 pasa. Ipu a7on Ba opomesue Gsit
HCHOAB30BAK MPAKTHUECKH Bech cTOK AMynapuu i Chpiapuu. B peayis-
Tare Mope cHauara pesxo ofMexeno (puc. 48), & MOTOM B HeCKOZBKO pas
COKDATHIO CBOM IIOWAZS U MPEBPATILIOC B ABA HEGOABIIMX BOROEMA —
Bobmoit Apax i Mansii Apan. TIpexpaTiiucs Becemue PasIuBsl pex,
Deako cOKpATIACH TyraliHas U TPOCTHHKOBAR DACTHTEBHOCTD, BHICOXIH
MHOTOUHCIEHHEIE IPUMOPCKHE 03epa, GoraThe payHoii u (p10poit, pacmu-
DUIHCE TPAHHIG! HECTAHBIX NYCTHIHD, YCIIIACH SACYILINBOCTS KIMMATA.
Ha 10-18% ymembmmiach sraxcsocts sosayxa, ua 30-35 ameii coxpa-
THIACH HPOROMKHTENBHOCTS GeaMOpoaKOTo nepuoxa. Hauamocs saconenie
¥ sAGOTAUMBAHME NOUS, B PESYIBTATE Uero TOIBKO B Oacceiine pexu Chip-
Aapuu exeroano us cexbckoxosmitcraentoro ofopora sxomumt 10-15%
opouraensix sexens. T[POAYKTHBHOCTS nacTOHIL chuamtach B 2-3 pasa. Co-
KpATHIACH YPOKAUHOCTS CENBCKOXO0IAHCTBEHHBIX KYABTYD.

B 1980-e rogs s Ilpuapazbe 0:o 13 peibonopemsux  Xxosmcrs.
B r. Apascke paGoTal cyAODeMOHTHSI 3280, A B NOPTY — CYAOPEMOHTHAR
sacTepexas. C OTETYILIEHNEN MOPS OKASATNCE Gea PAGOTE THCAIN X COTPYA-

Puc. 48. Praboronensoe cyano Puc. 49. Obecniesentiocts muTsesoit
© orerynrennen nops o6peo Boj0ii ~ commaTLAs cocTaBATOMAT
npiuan s necxax Hpuapaiss 6aaromoayums cpexst obuTaus
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Bea mpuMEHeHHS KOMIbIOTEPHOI TEXHHKH U MEOPMAIMORHBIX TeXHOTOTHIl
Guozorn mpocto He cnpassTes ¢ saxaueli 0GPAGOTKM, XPAHEHWSA U HEHONB30-
BAHNS NOCTORHHO PACTYIIEro 06beMA MEQGOPMAINH, TOAYIEHHOH B X0fe Ho-
BBIX ucCnenoBaRIi. BeCh i IPUXOANT HA HOMOILS GHOMHPOPMATHKA.

B obimenm cuiCe, GHOMHBOPMATIKA — 9T0 HCTOEIOBAHIE KOMIbIOTEDHELX,
MATEMATHUECKHX H CTATHCTHUECKWX METOA0B /U1l PELIeHI GHOOTHYECKMX 3a-
au. Celiuac GHOTOTHYECKME HCCICAOBARNS OUEHD PAIHOOGPASHEL, MOABIICSH
Ienbill DAL HOBBIX HAYK, TAK HASHIBACMBIX «OMHK» (€HOMUKA, MPAHEKPURMO.
HUKQ, NPOMEONUKE, HeMACOIONUKA W AP.), MHOTHE 3 KOTOPELX YK SAHSALN
MecTo B cospemennoii Guonoruu. TaKsKe CYUIECTBYIOT I MEX JUCIMILINHADHEE
HayuHBe HAUDABJCHNS, HAUDUME CHCTeMHAR GHOOrHs. OHA CTABHT CBOEH
LETbI0 OOBEANHNTS BCE B YO KADTHHY, HAYHAA H MOXEIHDYH B3AMMOLEH-
CTBUA B KHBBIX cuCTeMAX. BHOMH(ODMATHKA B ITOM CMBICIE MOKET pACCMA-
TpuBAThCH KAk cremmuuecKiit HOBB PAVIEN GHOIOTHI I KAK COBPeMEH-
HOE MECAICIMILIMHADHO® HANDABIEHIE, XADAKTEPHOE 4151 00EHX HAYK.

BUOUNPOPHATUKA, NOAEKYIRPHAR CCHOMUKE, GUOHLRA.

=
npomosTes B oKoHOMIIeCKof 11 (W) conmabioi cpexe & Kasaxerane. Kacaer-
e (sKOCHCTEN, KIETOK, OPTANIAMOR), KOTOPLIE Gt AGCOTIOTHO TOHO OTPANKAII
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sukos. Hauanacs murpamus macenenis. BoSHHK HOBHI THI MHTPAHTOB —
SKon0zUNCCKUC Gexeny.

CouHRIBHbE, DKOHOMMUECKIE I IKOIOTHUECK e NOCCACTEHS APATbCKOl
KaracTpodt orpomsi. B paionax TIPHADANSS CIOKUTACH DKCTPEMATLHAL
camuTApHO-DIMIeMUOTOTUuECKaR 00cTaROBKA. B mepuon ¢ 1987 no 1993 r.
37ech PeaKo yBEAUUIIACH WHPEKLHOHAS 3A601€BAEMOCTS, 0COGRHHO GpioI-
HEIM THOOM, TyGEpKYIesoM, BUPYCHEIM rematarom u Ap. Tax Hapymesme
PABHOBECHS B 9KOCHCTEME i ACTDAAALIS CPEb! ODUTANMA NPHBETH He TONb-
KO K OKOIOIHUECKMM HOCIEACTBHAM (JPOIHA IOWS, HOABIEHHE MBUIBHEIX
Gyps, AeduiuT muThenoli Boxs) (puc. 49), HO M K PEIKUM AeMOrPAPHUECKIN
Hapymenuan. CTAlza COKPAINATHCA IPOAOIKUTETBHOCT: KUIHI, CHUAICA
npupocr macenemus. Huskuii yposems jKUIHM, HOHONHONEHNOE NMTAHME,
VXyIleHHe 3/0pOBES BHI3BATM MUTDAIMIO HACENEHIUS 38 Ipefest palionon
Gencrous.

Bmopas sona sxorozunecxozo Gedemsus — meppumopus Gwsuei
Cemunanamuncroi o6aaemu ua voctoxe Kasaxcrama (c. Hpuroxenue 1
5 Komue yueGHuKa). Ba mepuos ¢ 1949 1m0 1989 r. 1a CeMHATATUHCKOM 10~
urose Gs0 mposeaeo Goxee 450 ANEPHEIX BIPHIBOB (HAGEMHBIX, BOAYII-
HuX, noxgenubIX). KpOME TOr0, HECKOIBKO fLICDHBIX BIPHIBOB OBLIO MPO-
BeAEHO /LA r0TOrOpA3BENOUHBIX Henelt B pasHuEEX paiionax Kasaxcrana
5 1966-1987 rr.

Cylecrsensoe BimsEMe HA PALMAIMOHEYIO OGCTAHOBKY B pecnyGiuke
OKASHBAIOT U YpAHOBBIE PYAHMKH, TAe %0 1990-X ronos poGmisaioch Goiee
40% ypamosoro cepss A sxepHOM wrAyCTpu Gnismero CCCP.

Bona sazpasnenus negmow. Yacrs repputopun Bamazmoro Kasaxcrama
CTaNA S0HOM HAPAKEHHOH SKONOTHIECKO/ CHTYRILMM H-32 BHIOPOCOB HeTH.
ConyreTsyiomue 100k e YIIEB0I0DOAHOTO CHPBS PASTHBH CHIPOH Hedyu —
Kkak Ha Bojax KAcmus, Tak u Ha cyle — OTPMUATEIBHO CKAZHBAIOTCA HA
oxonOrMuecKol ofcTanosxe B 9ToM pernone. Jl00suA HedTH W rasa coNpO-
BOMIATCA BHIOPOCANH NONYTHEIX TOKCHYECKHX BEIIECTS, & TAKIKE OKHCIOB
cepEl, a30Ta M yrieposa. OHM OUEHb HEPATHBHO CKAJHIBAIOTCA HA 34OPOBBE
HACE/IeHNS, PACTHTE/BHOM M KHBOTHOM MIpe.

TIpasurenserson Kasaxerana npusATa IpOrpAMMES, COTIACKO KOTODOH Be-
JeTest 0BCIeN0BARNE HACETEHILA I OCYIIECTBIAETCH NOCTORHHEL MORNTODHHT
370posbs rpacnan. JKuTENAM PalioHOB OKOJOTHUECKOTO GEACTBUS NPOH3BO-
AAITCA JONATH, NPEAYCMATPHBACTCA BELIEMEHME CPEACTS HA HOJpKAHMUE
3x0poBBs.

DronocuuecKue Gedcenyu, IKoI02uNCCKUL KPUSUC, IKOAOZUUECKOE
Gedemeue.
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Ouema

1. OBeyure u onenuTe, UTo MOMOraeT B 06paBOTIe HAYWHAX AaHHEX. Bacxa-
JHTe BaUe MHeHIE O NDININNAX, TOYEMY cofiNAC TOARAMIOTC TAK MHOFO HOBMX
orpacaeit mayx, cemmsx Aucxunam (GHoxiMus, Guoduaika, GHoMpOpMATH-
K, GHOTEXHOTOHA), KAk HTO HOMOTACT YEORCHCCTRY B Ne0M, CHNTACTE i BEI,
IO M HANLIE CTOWT PASBHBATL HOBHE CMEAHAE HAYKH WM HYAKHO OCTAHOBHTS
COBmaNIe MEAAHCHUITHKAP LY HATPABH L 1t PEIIATS 3ATANH B PAMKAX OFHON
nayxn?

§ 43-44. MeTox 9KCTPAKOPHOPALHOTO OILIOKOTEOPEHNS,
ero ueropus u dddexTHBHOCTS

Llens usyieHus 3moll memsi: OBLSCHHT 3HaJSHAS METORE JKCTPAKOPNOpank-
Horo onnogoTeopeHs.

Ymo markoe onnodomeopenue? Kaxue Knemku (hopuupyiomes Ons yuacmus
& amom npouecce u kakue nocne 20 3asepuieHys? Ymo makoe uMnNaHMAYUS?

Umo HyxHo noamopums 01 yenewHozo usyenus memsi? § 45, 47, 50 — yueGHuK
ans 9 knacca

DKO, 11 dKCTPAKOPUOPATBHOE OIUIOKOTEOPEHMHE, — OTO MEAMLHHCKAS
MAHHIYIAA, NPEICTABIAIONIASA CO00I HCKYCCTREHHOE OILIONOTBOPeHNE BHE
senckoro opraumama. OPUUHATLHO HAsHAUEHHEN npoLeAYPs DKO samuma-
foTes TOTBKO BpauN (IPODECCHOHANE ¢ MegMIMHCKMM o0pasoammen). Tlo-
KasamuaMH K npumenenio DKO ABIAOTCA PASMMUHEIE GOPMEL MYHKCKOPO
M KEHCKOPO GECILIONHS, He NOMIAIOUIMECS WHBIM BIUIAN TEPANHI, ILIN BePO-
ATHOCTS MpEORONeHMA KOTOPHIX ¢ mOMOUBI0 DKO BhIIe, weM APYTHMI Me-
Togau. Tlpw orcyrersun mporusonokasamuii DKO MOKET NPOBOANTECH 1O
KENAHUIO CYNPYIKeCKOl NADHI W JKeHIUHE, He cocrosmeli B Gpaxe mpi
moGoit popme Gecnrogus. Mporusonokasauus ana DKO cyuiecrsyior, Ho
Pedb 0 HIX, K&K i 0 MEJNHUUHCKUX NOAPOGHOCTAX camoli Npolexypst, nofizer
B caexyiomuX naparpagax.

Meromua DKO npeanosaraeT ceAyiomHue STATE i MAHMIYLALMM:

1) Hssneuerne situexnerox ua opranuana Gyaymeli reseriueckoit mare-
Di  3a00p CIEPMATO30MAOB BYAYILEro oTua.

2) OnnoR0TBOpeHIe OTOBPAHHEIX AHIEKIETOK OTOGPAHHBINI CHIEPMATOIOH-
AaMH npoHCXOMT B mpobupKe (vamke TleTpu) BHe OPrAHHIMA KeHIUHE —
«B cTeknes, 1. e. in vitro. FIMERHO NOSTOMY BOIHMK NePBHUi LIMPOKO pacTH-
PAMHpOBARHBI HYPHATHCTCKMI TEPMIH «ETH U3 TPOGHPKIL> .
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2. OBwsicTe, HOuEMY 1 KOTZ BOSHMIA IKOIOTHTECKas npoGaeMa Cepit-

puvenemue

1. Hazonure aous: sxomormuccxix Geacranii & Kasaxcraie.

2. CipopayaupyfiTe TPWIILL, O KOTOPAIM OHI BOIMIIIL.

Auamna

1. Mao6pagiiTe B BiAe CXEM NPINHHL i HOCTCACTANS APATECKOTO SKONOTH-
seexoro xpuanca.

2. Buckauaire Bame Miemie o TPHNNAX OKOOTHUECKEX NpoSies mamei
crpans.

Cinurea

1. ChcreMaTHANpYiiTe KOTHNECTRO (CKOABKO  KAKOTO THIA) AACPHAIX BIPHL-
Bom, nponssesenuLx na Teppuropin Kasaxcrana,

2. Cuopeaupyiire cutyammo.

B Gauscaiiues Gydyues cosnanue xaxdozo :paxdanuna naweis cmpansi,
HauuaR ¢ demeil U IAKAHNUGGR CANVLNU MONUTMNU N0Twitu, Docmuznem ma:
K020 Ypoars, umo KaxOwiit u3 HUT GYOem OUEHLGAMb CEOU NOCMYNKI ¢ MOUKU.
3penus coxpanenus npupodsi. DKOIOAUNECKOE BOCNUMARIUE He NOIEOIUM. UM 6ol
Gpaceieam daie canviil MeaKuil HYCOP & HENOTONCHHBE MECMAX, HEIAKOHHO
uCROAbI0BAMY NPUPOHLLE PECYPCH KAK & CTBCKOXOIAUCMEEHHON U NpOMBIIL
ennon npouseodcmee, mar u & aunnbix yeanx. Ipu nepaoit GosnoNHOCTIL OHL
6ydym noddepaucams u pasunoramy pedrue uiu dexopamusnsie Gudn pacme
Huit, yuacmaosams 6 MepONPUAMUAX nO 3aUUMe u paiaedenuI0 pedKUZ Husom.
HBLX; MAKCUNGABHO 00120 UCROALIOGAME NPU2OIHDLE GEULL, OMMAZUGAS CPOK UX.
YMUAUSQYUL; 0pZANILSOBMEAMY COPMUPOBKY U NOANYIO MepepATOMIY GHMOBH
omx0d06, dofuaambea Ge30mX00HOZ0 T HAKCUNAALHO «UUCMOZ09, HACKOTBKO
MO3GOATIOM MeXHOZOZU, NPOUIEOICMET @ MPONBIULACHHOCTIL U CEABCKON X0

K KaKim JKOHOMIHECKUN 1 PKOTOTHITECKMM TOCTEACTBSAN IPBERa 61l 10~
AoBmas curyamus 5 Gxwaiiuedi, cpemeii  azexofi pementoii mepenexise?

Ouemca

1. Hammmmte pedepar o roCYAAPCTRGHNLX MEPONDHATHAX H NHNIHATHEAX
9HTYaNACTOR MO YAYNIICHII0 9KOTOFHNECKOM CHTYANIN B G0HAX 9KOTOTHWECKIX
6eacrauit » nameit cTpae.

2. OueniTe ACATEALHOCTS IPABHTEALCTEA IO CHIDKENIIO HOTATHBIHAIX HOCTEA-
CTBuil DKOTOTIECKIX GeACTBI, HCNOMBIYA He TOALKO yHEGHME, HO W APYTHE
OuIHATB e AOTOTHUTE b e HOTOUHMIH HEGOPMATIL.
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3) TlocTe YENemHOro MOMYUEHIA PAIMHOKAIUMXCA GAPOABILEBEX Kile-
Tox Ha pammeii craguu (sa crajmu Gracryxet — 48-T2 uaca B cpemem) om-
GpHOH HMIIAHTHDYIOT B IOJIOCTS MATKM XeHIUHBL DTO MOKET GHITH ree-
THUECKAA MATH, €CXH y Hee HET MUMIMHCKNX NPOTHBONOKASAHMI /s Gepe-
MEHHOCTH W DOAOB, IIH CYPPOZAMHAR HAIMb ~ HKEHIMHA, COLTACHBINAAC KA
NPOIECE BHEAIIMBAHIA U POAOB HE CBOETO (THETIMECKM WYHKOro) pedenka.

4) Tocxenyiomee mocie DKO sefese GepeMeRHOCTH U DOABI B LeTOM
He oraHuANOTes O 00bHbIX. TIOBBIIIERKAR BEPORTHOCTS OCIOMKHEHT B Teue-
Hue GepeMEHHOCTH i POJOB CBAZANA e C MCKYCCTBEHHBIM OILIOAOTBODEHMEN
KAK TAKOBBIM, & ¢ VBeMUEHHBIM CDEANHM BOIPACTOM POKEHNI i Goltee uac-
THM MEOrOIIOMMEN cpeau mauuerTos IKO.

Texnonormo DKO 0CYIECTRIMIOT B CHOLHATHINPOBAHHELX MEHIMHCKIX
VUEAJEHUAX B YCIOBHAX AMOYIATODHOTO JeweHis (He HYKHO IOXKHTHCA
5 Gonbmmny).

Mcropus DKO. Ilepssiv yAAUHBM OKCHEPHMEHTOM 1O OILIOZOTBODE-
HUIo AINEKIETKH BHe OPrAHMIMA UENOBEKA, JABEPUIMBUINNCS HACTYNUBIIEH
GepeMeHROCTEIO 1 GATOMONYUHBIMI POXAMM, CTAH PAGOTH! ABYX YUEHBIX-0H-
Tysuactos Matpuka Crentoyna i PoGepra DIBaPACa, IPOBEACHHEE B KIMHI-
xe Bopu-Xomwn KemGpuasckoro yrusepeurera. Jlara
25 mions 1978 1. curaercs guen mauana spst DKO.
Mmenso b oror gens poamnack Jyusa Bpays — mep-
Bbll B Mupe peGeHOK, sauaTHii «B IPOGHpKE>.

Cefiuac flyuse yxe Gonsiue 40 ner, owa 3amyxem
U MMeeT 340D0BOTO PebenKa, 38ATOTD 0BkHEIM Cno-
coBow. Bonee 15 net Jlynsa pagoTaer socnuTaTensHM-
el B AeTckom cagy. Ee MyX no npodeccun an-Axei
Ow Ha 7 et crapue caoeih «HeoBuIuHOl» cynpyru,
HO OTHOCTCA K UCTOpWN €€ NOABNEHNHA Ha CeeT Bes
npeapaccyaxoe.

Posgemuio  Jlywos npepmectsosans Gomee  PoGept laeddpn
600 HeahdeKTHBHEIX MOMBITOK mepeHOCOB aMOpuO- DABapac (25 centabps
HOB B mONOCTH MATKM (3a uckmouenuen mactymme- 1925 - 10 ampexs 2013)
Hiust BHEMATOWHOM GepeMemHoCTH y OfNoil ua mamu. POAITONH, ATA KOTOpIX
entox B 1975 r.). Opumuansnoe npusHanue Pogepr ~AMATHO3 <Gecnuoes
DABAPAC MOMYUILT FOPAGAO MOIKe: TONBKO B 2010 1. e ieerer SIVIATL Kax
o cran naypeatos Hobenesckofi mpesum & cepe 1 ooih oRtOT
MeAMIUHEL ¢3a PA3PabOTKY TEXHONOTHH HCKYCCTBEH- naobpereryo
KOO ONOZOTROPexsTs. B UeM e JAKIOURIOCH OT-  goxropow Danapacon,
KphiTie uyerHo Dxsapaca? JIeno B TOM, 4TO 40 HETO  meduyunoi nadexds
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§ 54. Dxoxorun armoceproro Gaceeiina w Boxubx pecypeos Kasaxerama
(915 donoanumensrozo wmenus)

Benowwume cocmas 8030yxa. KaKue euie KOMIOHeHmi, KoMe 23308, 06Asa-
MeNHO MpUCYMCMEyIom & HUXHUX CROSX AmMOCEhepsi? Had KakuMu Kocucme-
MaMu 8030yx Gonee 3aninerHoli? KaKue pedHsie IpOMBIWIERHbE 8bI6pOCs! no-

nadaiom & 6030yx?

Hasosume Kpynweduwue pexu u 03epa Kasexcmana. Kaxue u3 Smux 800HsIX
0BLEKMO8 MONHOCISKo HAXOOSMCS Ha MEPPUMOPUL HALIEN CMPaHH, & KAKUE —
OMHOCAMCS K MpaHGepaHUYHEIM? Ha KaKUX U3 HUX HaXOOAMCA KpYTHBIE Mpo-
MbUNEHHBIE 06bexmEI? KaKOBO XO3AUICTIGEHHOE U SKOMOZUYECKOS SHAMEHUE
‘3MUX 800HBIX IKOCUCTIEM 0Nt HAWED CMPaHI?

Boaaymmbiit Gacceiin oTIHuAeTCA NpeXe BCEro Tes, uTO momasmue
B HETO GATPASHAIIIME BEUECTBA OUeHh GHCTDO DACHPOCTPAHAIOTCH HA
Gonbmme paccrosmus. Camu SArpASHMTEIH ATMOCDEPE OMBAIOT KAK ecTe-
CTBOHHBIMM, TAK M HCKYCCTBEHHBIMI. B DOIH €CTECTBEHHBIX MOTYT BHICTY-
NATH BYJKAHBI, JIeCHSe NOKAPSI, MELTbHEE Oypu u T. 4. Mckycersenmoe sa-

rpsuenue (raGx. 8) BosHUKA

© 10-00 IPOMBINLIHHEX BHODOCOB KOTNSHELX

4 3480708, BHODOCOB ABTOTDACIOPTA, PATHOAKTHBHSIX ArpAsHERKii BCxEn-
CTBUE AP MemsTARMI, yTewk pAmMaLMH W asapiii na ADC.

Tasauya 8

Tipeneasuo nonycrumas xomenrpaus (IK) axs arentos,
‘noctynasonux ua arvocdepst

Marcusanssie pasossie TTK

Ornomenne K

Barpasmrenn sarpasmureeii osayxa, r/n’ eonexa,/ TIK
s wenonewa | Ann pacrenuii | ain Guocpeps | Guocdeput

Cepmucruiit ras 0,5 0,02 0,02 B

Asamax 0.2 0,05 0,05 1

Tsyosics asora 0,085 0,2 0,02 135

Xaop 0.1 0,025 0,025 1

Cepososopox__[0,008 0,02 0,008 1

Meranon 1.0 0.2 0.2 5

Benaon 15 0.1 0.1 15

[ Gopuansaerua 0,035 0,02 0,02 .75

Turorescan 1,4 0,2 0.2 7

Taps £,50, (0,3 0.1 0.1 3

Oxutce asora  [3,0 1000 3.0 1
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yuensie manexamu aifinexaerxy cammkom pauo. Huaue rosops, nmTamach
OILIOROTEOPUTS ele He TOTOBOE K ONIOAOTEOPERHIO AHLO. A MOCIE OIMIOKOT-
BOPEHIS GAPOABIIILY He AABAIN JOCTATOUEO BDEMEHIN, 4TO0k! COPMHPOBATECH.
B obiujen, 041 COMIIKON Cremui.

Mumenso DJBADAC VCTAHOBMI, WTO COSPEBAHME KEHCKMX AiIEKIeTOK
in vitro npouexomiT B reverue 3637 UACOB NOCIE MMKA TOTEHHHIUPYIOIIEro
TOPMOHA, KOTOPELIl I ABNACTCA CHIHAIOM K OBYIALHIL.

Uepea rox mocse yenexa, s 1980 r., s ascrpammitcxofi 1aGoparopu Asex-
ca Jlomars u Kapna Byja MOABIICA MATbWHK — BTOPOH HCKYCCTBEHHO 3a-
warsiii peGerok. A B 1981 r. pogmracs Dauaaber Kapp, mepsbil Mansim «a
npoSupkis B Amepuxe (CIIA).

Tlepsywo nponeaypy DKO ua repputopms Gusmero CCCP nposeau 5 Mo-
cxpe B 1986 r. Pomuiach aGCOTOTHO 310pOBAs AEBOWKA, KOTOPAs HUEM
He oTaHuATACE OT OOBIKEIX feTel, 00AAKATA XopOUIMN WMMYHHTeTOM. B Kan-
HuLif MOMERT OHA npOIKIBaeT B r. CEBACTONOE, UMEET IOKA OIHOTO CHIKA, 3a-
“atoro oOsumBM crocoSon. Bropsis peGerkom «us npodupim» 5 CCCP cran
sanbunk. O Graromonyuso nossuics va ceer s Jenuurpage (wbime CankT-
Terepoypr) 5 1987 r.

Tlepsas mpoueypa Osi1a nposenesa Ha Gase [IHIH oxpanst 350posbs Ma-
Tepu i peGerka, B 1AGOPATOPHE 9KCUEPUMETATLHOH HMOPHOIOTHH TOX Py-
xosoeTsoM podeccopa Bopuca Bacusesiua Jleonosa u axaemusa PAMH
Baaguupa Msanosusa Kysaxosa. Uepes ecATs JeT H0CIe POKEHIA NePBO-
r0 DKO-peGera yuembie, NPOBOAMBIINE NPOLEAYDY, MOXYWIN M IPa-
surensersa Pocemitcxoii Deepamuu sa pasory «IIporpaxma DKO s nevenmi
Gecrnonsoro Gpaxas.

+ B 1944 1. NePBLIM O BOIMOXHOCTM NIOMONS BECTOAHSIM N12PaM 3a4yManca
aMEPUKAHCKWT MCCTeA0BaTENS [aMATTOH. OH HAUa U3yHaTh BOSMOXHOCTH U3BnE-
UeHs AHLLEKETOK 1 WX ONAOAOTBOPEHNS. CyWIECTBEHHbIX PESYLTATOR eiy AOGUTE-
8 He yaanocs. 3aT TeopeTeckyko 6a3y AOKTOP CO3AaN NPEBOCXOAHYIO.

+ B 37T0M e 1944 1. & APYIOJi AMEPHKAHCKO KIHUKE BOXHOBNEHHSIE ONbiTa-
Wi TaMUTOH KOMNErH Npose oKo0 800 ONITOS W NOAYHMIM BCETO AL TP
SHLIEKTETKI, KOTOPbIE CMOTM ADOBITSCS B YCIOBUAX BHE MATEDUHCKOTO OpraKM3Ma
20 cocroswMA AsyX B1acTOMEpOE.

+ 81951 1. A0kTOp Yanr (CUIA) NPAXOAWT K BLIBOAY, 4TO HeyaadM ero konner
Gl CBA3aHL C OTCYTCTBMEM NOWAMAHWA, B KZKOW CPEAe AOMXHA HAXOBUTHCA
Y ONOAOTBOPATLCS AEKNETKa. OH NPUCTYNAET K PA3PABOTKE NATATENLHEX CPEA

+ B 1954 1. NpOM30UEN 3HAUMTENBHYI NPOPHIS B PENPOAYKTONOTUM, KOTA CO-
BeTckwii yuensiii T. MMeTpos onucan Bce CTagun APOBIEHUS ONAOAOTEOPEHHOTO
00UUTa. Teneps yueHbIe BCEro MMPa HaN, B KAKOM HANDASNEHY ABUTATSCA AaNLle.

+ B 1966 1. GpuTanckui yuensii-du3AONOr POBEPT 3A8ADAC NPAXOANT K CeH-
CaUMOHHOMY BHIBOAY: ATILEKNETKA B OPTaHN3ME XEHLLIMHbI CO3PEBAIOT B Teuenne
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Amanus maGofennil 54 SaTPAIHERHEM BOIAYIIHOTO GacceliHA peryaapHo
nposoguTes B 20 KPYNHIX TOPOARX M IPOMBIIEHHEX uenTpax Kasaxera-
Ha. OH HOATBEPANI BHICOKHI YPOBEHS GATPAIHEHUS ATMOCEDHOTO BOIAYXA
M HOKA3A, 4TO OCHOBHBIMI €0 HCTOUHMKAMI ABIAIOTCA TOPOAA U NPOMBII-
JleHHbIe IERTDH (CTAIMOHADHBIE SATPASKUTEIN), ABTOTPAHCIOPT (MOGHIbHEIE
BArpAIHMTENH), PAKETHBIE It MCHBITATENBHEIC NOTHTOHH, JECHSe W CTENHEI
NOAPH, CAUTAHME TAJ0- U HEBTENDOAYKTOB B Mectax Ao0kiuu. B cpexmen
10 pecnyGumuke B aTMochepy BHOpacHBaeTes 163 Kr PALIMUHEIX XUMUUECKIX
coepumenuii B Tox B pacuere a ogHoro murens. B Armpaycoii obracti
0T nokasarexs xocruraer 279 kr, s Hanrosapexoii — 547 kr, a 5 Kaparas-
Ausckoit — gase 793 Kr.

OcHOBHBIMH GATPAIHNTEANH (B NODAAKE YOSIBANIMA HX HAUMMOCTH) AB-
AOTCA CACAYIOIE BUE DKOHOMMUECK O eATebHOCTH:

+ HPOUIBOACTBO 1 TPAHCNOPTHPOBKA dIIEKTPOIHEPIILH, TAIA 1 BOLHE

* 00pAGATHIBAIOIIAA NPOMBIILIEHHOCTS;

* MeTAILIYPIUUECKAS IPOMBIILIEHHOCTS;

* TOPHOZOGHIBAIOMAR AEATEABHOCTS]

* AODHI4A MATEPUATOB JULA IHEDTETHKH;

* A0BhIuA chIpOH He(TH U MPUPOAHOTO rasa;

+ TpamcmopT M cBA3L.

JTlons oTaeabHEX OTPACAEl NPOMBIILIEHKOCTH B CYMMADHBIX BHOPOCAX
B aTMocepy sarpssHAOMX BemecTs nokasaa ua puc. 50. Ma kpynmsix
NpeANpHATH IMAEDAMM 0O 3ATPASHEHMIO BOIAYWHOrO GacceifHa oxasa-
nes Bankaucxuit ropro-metannypruveckuii komouar (19,7% BHOpPocos)
# AO «ApcenopMurran Temuprays (15,9%).

200 1%
s
o
o
2%
W tepua weraxnyprn [Ire—— O Tensconepremca
e menoer [ R fipozme

Puc. 50. J[ons orpacreit npossmTeRHOCTH B BaROBLX BNGpOCAX
sarpagmsiomy Bemeera B aToChepy
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36 uacos noCae Nk MHOTEHMIMpYOLLErO FOPMOKA. 33 370 10 yAOCTOMAM HoBenes-
<Kol npemn & 2010 1

+B1973 1. 8 AsCTpanu Kapn Bya cMOT NPOBECTH Nepeyko NOACAAKY OMI0A0TE0-
PeHHOT ALEKTETKI XeHuLMHe. YCNex Bbin OFAyLIMTENsHSIM, NPABAR, UEPes HEKOTO-
POe BpeM SMBPHOH OTTOPICA, BepemeHHOCTs Npepaanact.

Dddexrunnocrs DKO s nactosmee spens, Geaycionro, Brme, sen 40 et
Hasax. Cerofis B MUpe KMBET OKOIO 6 MIH M0Aeli, SAUATHX «B NPOGHPKes,
¥ MX KomHueCTBO MocTORHHO pacter. B 1990 r. ma mameli nasete KacumTh-
Banocs cbime 20 The. ferel, sauaTEX «b mpoGupkes. B 2010 r. - 0xo10
4 smm. B 2017 r. 5 Mupe yixe 5 wan uenosex. Ecuu Baymathes, o1o mensiit
Kpynssiii rOPOX M3 MOAeH, FAUATHIX «B IPOGHpKeEs.

Ot uero e aasucur yenex nponeaypst 9KO u Hackoasko oma yemema
5 npomenTHoM oTHOmeHIH? DOEKTHEHOCTS NeueHus GECHIOAUS METOROM
DKO cocrasaser oxono 30-35% . HpHOIMIUTENHHO OAHA M3 TpEX MAUMeH-
TOK Gepemereer HOCe IPOLEAYPH ONIOAOTBOPERIA 1 HPUGAUSHTEILHO OLHA
M3 ueTHIPEX NAUMERTOK daBepUIAET Teuemme poAeHHen pefenka. Cornac-
Ho cratcruxe Enponelickoro oBuiecTsa PeNpOAYKTUBHOMN MEANIMHEL W oM-
Gpuoaoru sa 2010 r., 33,2 NANMEHTOK, KOTOPEIM OCYIIECTBIIIN HepeHOC
sMGpuoHOB B MarTky mocae npoueiypst DKO, focTHEIM KiuHueckoil Gepe-
sennocru. o onyGukosanssiv B 2013 r. ganmbin Pocemitexofi acconuanum
penpoxykm wexonexa (PAPY) 5 2011 r. 36,6% nauuentox saGepemenei
nocze mposenerus mpoueaypst DKO, 25,8% HeHulH, NpOWmEIIX NPOLERy-
py DKO, pominu pedensa.

DPPeKTHBHOCTS IPOLEAYPEI GABHCHT He TOIHKO  He CTONBKO OT KAUECTSA
MEIMHECKIX MAHNIYAAIILI, CKOTHKO H OT COCTOAIUS OPrAHMIMA CAMMX Oy-
AVIEX MaM, 0GpaTHBIINXCS K MeuKaM. CHEUMATHCTE-DENPOAYKTONOrH pe-
KOMEHAYIOT OGPAIATECS KAK MOXHO PaHbize. Begh ecrecTheHHbE WIAHCH Ha
Gepemenrocts, kax u mascs DKO, ¢ Bospactom criskapores. Hanpusiep, ais
Aesymex Muanme 35 JeT WAHC POATH PeGeHKa (MMEHHO PONHTS, & He PO-
1o sabepemeners) npu BumoAHeRuE ogHoro wukia DKO pasmsercs 54%,
4TO CUmTACTCA AOCTATOUHO XODOWMM MOKA3ATENEM. A yie K 42 rogam sepo-
aTHOCTS coctasaser ncero 13%. Beas B mpupoxe 5 40-45 et Toxbxo 10%
HUEKTETOK Y HEHIIMH 0CTAIOTCA KAYECTBEHHEIMM I IPHIOAHEIMI /LT OLIO-
AOTBOpeRus. ClE0BATENBHO, HEBEICOKHMI IPOLEHT YCNemHbIX poseHuil fe-
Teit noc.te npouenyp DKO o0bACHsETCH e1me i BO3PACTOM nAHeRToK. Bemt Ost
yAazocs mocMOTpeTs craTHeTHKY yenemmsix mpouexyp DKO cpean esyuex
20-24 zier, 5TOT NOKAGATENH OFBEKTHBHO OTPAKAT Ot ddhEKTHBHOCTS cAMOi
npoeaypst. Ho 5 arom sospacte mazo k10 ofpamaercs x IKO. Muorue eme
¥ He mraRupyT cramh poputensmu. Te, KTO yiKe BCTYIAI B OPAK, MOTYT
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Boxusie akocucremst Kasaxcrama BKOUAIOT B ce0s PASNIMHELE THIS
HOBEPXHOCTHEIX BOA — DeKi, 03epa (IDECHHE H COTEHbE), BOAOXPAHIIH-
ma, uacrs axsaropuu Kacmulickoro MOps, NPYAHI, KAHATS i MATHCTPATL-
HEle BOMOBOAHI, A TAKIKe NOJJEMHBE BOA M iemuki. s obmero umcra
100,5 k' nosepxHoCTHEX BOA TOXbKO 56,5 KM’ GopMUPYeTCH HA TePPHTOPHI
pecyGauku. Ocransuoii o0ben moCTYaeT i3 coceqsux rocyaapers: Kuras
(18,9 k%), Vabexuerana (14,6 xw?), Poccun (7,5 k') u Kuprascrama
(8,0 xar’) (pue. 51).

Tlo popooGecneuennoct KasaxcTan SaHMMAT HOCIEAHEE MECTO cpeAu
ctpan CHT. Byech ua ofmoro ueiosexa B rox mpuxogures 37 Tsic. »° (wiu
Ha 1 kn® - 6000 w%). IIpH 9TOM 1O TEPPUTOPHN CTDAHBI BOAHSIE PecypCsl
pacupesesens: ouers Hepasmomepo. Camas obecHeuenHAR npecKoii Boxoi —
Bocrouno-Kasaxcranckas o6nacts (290 mhic. 3 ma 1 xae’). Tlourn Her mpec-
Hoii Bogst B Manrsieraycxoit obnacti. B Kasaxcrase ouews Benuxu notepi
DeUHOro CTOKA HA MCHADEHHe N (PMABTPAINO B BOZOXDAHIIMINAX M PYCIRX
pex (12 x’/ron).

Iosepxnocmubie Godbi KasaXcrama CHUTAIOTCA YMEDEHHO GATDAIHEHHBI-
suit (pic. 52), 0AHAKO TaKMe HOTPARMUKEIe pexH, Kak Epruc u HKalinik, nocto-
SHHO BATASHAIOTEH TPOMBIIIEHHBIMI CTOKAMM XUMUUECKUX, HedTenepepa-
GATEIBAIONIIX, MAIINHOCTPONTENbHBIX PeANPUATIHH. CPEAN MATOBOGHEIX P
ouens sarpsanens: pryrsio Hypa u IllepyGaii-Hypa 5 Axsonusckoli obacti.

Banace nodseusix 600, MO MPOTHOIAM THAPOTEOIOTOB, OUEHUBAIOTCS
5 Kasaxcrame 5 45 Ku', 3 HUX NDECHBIX, ¢ MuHepanusauuedt o 1 r/x, —

3%

@ Kaaxeran  @Kurait QPocews (] VaSexuctan [ Kupruaerai

Puc. 51. Basucumocrs sogmux pecypeos PecnyGmc Kasaxcran
or cocepmix rocyxapeTs
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M He 3AMeUATH HMKAKHX PeNPOAYKTHBHBIX npoGien. Bexu Bce e npobmenst
GAMEUEHE!, MANMEHTKA NBITACTCA PELIMTS WX APYPUMM crocoGamu, Ges DKO.
Bauactyio B 5TOM BOIPACTE GEpEMEHHOCTS AHCTBHTENBHO MOKET HACTYNUTS
ecrectsenmsM 06pazoM.

Hcropus DKO 5 Kasaxcrane. HauaIbHsIM 9TAIIOM DASBHTHA OTeUeCTBeH-
HOM PENPOAYKTOTOTIH 10 NPHMEHEHHIO BENOMOTATENBHEIX PENPOAYKTHBHEIX
Texsozoruit (BPT) Moo cumrars 1987 rox. B 970 spess B r. Anmarsi ot-
xpautes Toponexoii mentp penpoayxmmn uenosexa (PIIPY), enemmanuaupo-
BAHHOE yupeseHIe 10 IPofeNaN GecILIONHOO Opaka. OcHOBATENION 1 me-
i pyxosomuTenen Ilentpa crara riasmsiii spau Jixyeybammesa Tamapa
Mydraxosa. UMEHHO TyT HAIAIOCH AKTHBHO BHEAPEHHE COBPEMEHHEIX METO-
0B H TeXHOTOTIHI 10 GOPHGE ¢ MYHKCKUM H KEHCKUM Gecriofuen.

B 1993 r. HauaACh MOATOTOBKA mO sAmycky mepsoil radopatopiu DKO
5 Kasaxcrase. D0 Gbu1 CHIOKHE IpolLeCe ¢ IPUBIIeueRIeN 3apyGesKHbIX ciie-
wmanucTos. 25 cenraGps 1995 r. Yupaniesue sapasooxpaserus Pecnyoauki
Kasaxcran usgano npusas N 872y, cormaco koroposy I'[PY paspemaocs
BHEZPUTE METOX PKCTPAKOPHOPATHHOTO ONIOAOTEOPEHISA KAK OZME M3 BUAOB
wnaTHoll MegMIIHCKOH noMOm HAceeHo. OPUIHATLHOI AATOl OTKPEITIA
neproii naGopatopu DKO s Pecnybuxe Kasaxeran crano 5 oxrabps 1995 r.
Mensue wen uepes rog, 31 mions 1996 r., pogiiach Nepsas eBouxa, 3a-
watas metogom DKO. B 2000 r. 1aGoparopus mpuoBpena caMocTosTensHbiil
cratye u Guuna nepeunenosasa s Lentp DKO.

Yenexu KO » Kasaxcrame. Co spemen mepsoil nadopatopuu DKO,
B KOTOPOI COCTORLIO ATH COTDYAHUKOB, AAHHOE MEMUUHCKOE VUDEMACHHE
nepepocito B Hayuso-npaxTiaeckii MHCTUTYT DENpOAYKTHBROMN MeMIMHEL,
B Ko0TOpOM celfuac paGoraior Gozee 200 cremHATHCTOB.

Ha ceronns » Kasaxcrase (yRKuuonpyior Beero 26 nentpos DKO. Pac-
nonoMeRs OHU B Takux roposax, xax Axmarsi, Hyp-Cyrran, Mlsent,
Amnipay, Axrode, Yers-Kamenoropex, Kaparamasi. Hs mux 4 rocysaperses-
Hble 1 22 UACTHEIE KIMHUKH.

B cpensen addextusmocts nporpamms 9KO  Kasaxcrane cocrasser
o1 40 20 46% . DTO NPONEAYPH, YCUENIHO SABEPUIMBLINECH GEPeMEHHOCTIO.
B mupe pesysratusrocts sapsupyeres or 19,1 10 50% .

Eime onmime sasHeHIis 0IMENPUHATEN MUPOBHIM NOKAIATEIN CUMTA-
etea nokasamexs poxdenus 30opovix demell, IAIATHX B PEIyBTATE UPO-
neaypst OKO. Cpensuit Muposoit noxasarexs cocrasnsier nopaxka 25-30% .
B Kasaxcrase GIArofaps NOLIEDIKe PABMTEIBCTBA HA SAKOHOJATETBHOM
yposHe o1oT mokasatens npessimaer 38% . TAKOMY COCTOSHMIO AGT €HOCOD-
CTBYIOT careAyIomHe 00CTORTebCTS:
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Puc. 52. Bepera osepa Hacibaii 5 BasnayLickos HANMONATLHON Hapie
ouers, uponmcns. Boga B Hex cOXpAmseT BKC TOPHLX KIONEH 1 Pyben

0K010 10 u’. Creneis WX HCHOTH3OBAHMA B TPOMBIIIIERHOM TPOUIBOACTSE
LR BYHKA CETHCKOTO X0ANCTBA, B TAKIKE AR NUThA 1 B NCUESHEIX LEAAX
noKa HepexuKa u foctiraet 7,9% B rof. Kax BHACHUIOCH, A8 HOXIEMHEIM
Bopax rposut sarpsssenue. B Kasaxcrame saisnieno Gonee 700 notemmmans-
HEIX HCTOUHIKOB JArpA3HEHNs HOX3EMHBIX BoA. Mo mix 241 nemocpexcTsen-
HO BANAIOT HA XUMMECKOE cocToRHME dTHX BOA. HanGombimee KomuuecTso He-
TouHMKOB sarpAHenuA BHABACHO B AnmaTHCKol, Kaparanuusckoii u Boc-
Touno-Kasaxerancxoit o6macrax.

B Kasaxcrase He pemesa npob/ieMa OUMCTKI H HCIONBIOBAKNS 6036PAM
HBLE 600 — KOLIEKTODHO-ADEHAKHEIX, COPOCHBIX TPOMBIILIEHHBIX, CETBCKO-
XoamiicTBeRHEIX 1 ObTOBHIX. OOBEM WX 1O PeCHyOINKe COCTABIACT OKOIO
9w . Tpuuen 2 Mxn ku® moctymaer oSparHo B Gacceifsi Chipaapui
(47%), Epruca (34%), e (8%), Hypst (5% ). [lase sanacs sogst s 1eAuu-
KaX BEICOKOTODHI 1OABEPrAIOTCA XiMuueckoMy sarpasseniio. Kpoue Toro,
€CTH IpIHMEPH AHTHIKONOTHIECKOO, GecX03AliCTAEHHOrO OTHOMIERHA K JAmA-
cam mpecroif sogst. Tak, 5 80-e roxst XX 5. Ha tore JKamsuickoii obnactu
GLLIM IPEANPUHATE NONBITKM HCKYCCTBEHHOTO YCKODEHIS TAHI IeAHHKOB
AR yBeAMCHIA A€GHUTA BOB, HCNOTLIYEMOHt HA HOAUS.

Boduie sxocucmensi, 6036pamusie 600ui, 6030yuiHbLiL Gaccelin.






OEBPS/image/307.jpg
1) cosmemenue neTpOB remermueckux ucciesosamuii u uenrpos HKO,
0BABATEILHEE KOHCYIBTAINMH ¢ BPAYAMM-TEHETHKAMM;

2) HCHOBIOBAHME TOILKO JOOPOKANECTEEHHOTO TEHETHUECKOTO MATEDHA-
12 (cobaonente cTpOrHX orpammueHHil IpH OTOOpE AOHOPOB);

3) MOCTOAHHOE NOBHIIEHME KBATMOMKALME DAGOTHEKOB LEHTPOB, OCY-
IjeCTBIERNE 1M He TOXKO NPAKTIUECKOM, HO i HAYWHO-HCCIEAOBATETLCKOM
ResTenbHOCTH.

Ha ceropusumnii fens 5 Kasaxcrase poguocs yie Gonee 14 Thic. aetei.
Jlanmsil NOKASATEND BUOMHE COUIMEDHM ¢ ODUIEMMDOBEIMN TeHICHIMAMH.
Tax B Kurae ocymecrsasercs npumepuo 1 npouexypa 9KO ua 1,1 taic. -
teneit, a 8 Kasaxcrane npusepro 1 npouexypa DKO na 1,4 mhic.

Drempaxopnopavhoe oniodomeopenue (IKO), cyppocamnas same.

pi
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§ 55. TipoGaemsr onyersnuBamis
(95 donoanumensrozo wmenus)

Ymo makoe mowesi? Kax oHu chopuuUpOsanucs? Us KaKux KOMIOHSHMOS Co-
‘cmoum nodsa? Om uezo 3asucum n1000podue nods? KaKie munsl noys Mpeot-
nadaiom Ha meppumopuu Kasexcmara? Kakue u3 HuX SEnSIOmes HauGonee nno-
d0podHeIMu?

Tlousenssiii moxpos KasaXxctama XapaKTEPH3YETCst SOHATHHOCTEIO 1 MHO-
rooGpasuen Timos. Ha DABHMNAX NPEACTABIEHS TPH IAABHBE MOUBEHHHIE
30HBI UEPHO3EMEI, KALITAHOBSIE, Gyphie  cepo-Oyphie noussi. B mecocrensoii
30HE DAIBHTHL B OCHOBHOM JYTOBO-IEPHO3EMHEIe NOUBE. B NOZIOHE yMeper-
HO BACYULINBOI CTEIN PASBUTS OGHKHOBEHHEE UEDHOIEMEL, & B NOAJOHE 3a-
cymumsol crenu — wHbe uepHosemsl. IIYCTHRN mpeACTABNEHSI GYpHIMH,
CepO-GypHIMM, TAKMDOBMAKEIMU 1 TECUAHBIMI MOWBAMH. OHI GeAHBI ryMy-
com (mettee 1% ). CoMONIB!  COTOHUAKH PACHPOCTPAHEHB BO BCEX JOHAX, HO
ocoBento — B nycTEIHHOM.

M3 obmeit naomanu repputopun Kasaxcrama (272,5 wim ra) moussi,
NDHIOAHbE ATA HCIONBIOBARMS Ge3 NPEABAPHTENLHON MeTMODAIIIL, COCTAB-
x0T 21,8 Mk ra. Dposuu (paspyuIeRuIo) u dehayuu (BHULYBAHIIO) HOABED-
seno 26,7 i ra, B Ton uncre 1,6 sn ra — mammmm, 24,1 MaH ra — gerpa-
Auposanmbe nactOMmA. B peKyIBTHBAIMN (BOCCTAHOBACHMH) HYXAAKOTCS
182 Thic. ra aemens (puc. 53).

Puc. 53. TIpi #0Gbisie YEus 11 Py/SE OTKPHITON CHOCOGOM 00PAsyIOTCH
L Tt ———
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3. Ceropust nponeaypa DKO OuemiBaeTes B HECKOTLKO THOT A0A1APOB. Viuit-
THBAR, 9TO NPONEHT MAMIYIAIMH, JARCPIINBIINIICH YAAUHEIMI POANI, OCTA-
e7TC5 HEBLICOKINM, OUERITE FKOHOMIECKHE I CORNATLHAIE HOCIGACTRILA IpIMCHE-
must eromuic BKO. Kax cKae1cs CHIIKeHHE PHEOURON CTOMMOCTH B ACCHTIN
pas wa monyApHOCTH 9TOTO MeToRa?

§ 45. Memuuunciue acnextst merona DKO: HeckobKo noxposuee
© camoii Texuonoruu (914 donOAKUMENLHOZ0 UMmENnLR)

Tiporusonoxasamusmu s DKO y eHIuH ABAAETCH PAX 3a00eBARMI.
Dro Bee BUAB OHKOJOTHYECKHX 3ABONEBARNUI, TAKEHE HACIEACTEEHHbE Ta-
TONOTHH, OCTpBIE (AT BOCHATHTETLHELX IPOIECCOB TOIOBIX OPIAHOB, BPOK-
JeHHbIe JeOPMAIUIK HOTOBHIX OPIAKOB, NpEnATCTByloue npouexype DKO,
PAR memxmueckux saGonesamuii. Y MyKuMH OUINATSHO NPOTHBONOKA3A-
suii & mpoueaype KO mouru ner. Boesi, KOTOPEE MOTYT IPENATCTEOBATS
npoeaype DKO y Mysuis, NOIPOCTY AETAIOT cAMY IPONEAYPY HIHAUANLHO
Heyenemsoii.

Meroxs u Meromukm, mpumensiessie Ana nposexenus DKO ceromns,
nocTosuHO copepurercTByOTC. BKpaTie: 1A nposesenis mpoueaypr DKO
HEODXOMHMO NOIYHNTS AUYEKAEMKU, TOAYIUTE CNePHAMOIOUdbi, TPOBECTH
0nz000maopenue, BHPACTHTS IMODHOH A0 TAKOTO COCTOHMS, UTOGH OH MOT
DIGKHTECA B OPPAHKGME KEHIIMHEL, BBECTH SMOPUOH B ION0CTS MATKH. OcTa-
HOBHMCH HA OCODRHHOCTSX KAIOTO U3 STHX MOMEHTOB HECKOIBKO HOAPOGHEE.

Hoayuenue siiyexzemox. Jina DKO ux HEOOXOAMMO HECKOBKO, 4TOOH
noBbCHTs WaHCH Ha yenex. TICKONBKY B HOPME y KEHUIMHSI B TeueHHe of-
HOFO MEHCTPYATBHOTO WUMKIA cO3DEBAT OfHA AHIEKIETKA, TO AN HOIYHe-
HUS HeCKONBKHX AHIEKIETOK IPOBOAAT TAK HASSIBAEMYIO IPOLEAYPY CTHMY-
s, wie cyneposyasyuu. JUA OTOTO HABHAUAIOT NHEM FOPMOHATBHEIX
npenaparos. Peim BBEACHIS ONDENETEHHEX IPENAPATO HAIHBAIOT CXeMOl
emunyrAyuL, win npomoKoa0K. CYIIECTBYET HECKONBKO CXEM CTHMYIALMH,
KOTOpBIE OAGUPAIOT MEMBAVATLHO JUIA KA I0M JKEHUMHEL B 3ABHCHMOCTH
OT ee BOGPACTA, NPHUMKEL GCILIONNS, COCTORHMA AMIHMKOB U T. A.Tlogrorosu-
TeNbHAR TOPMOHANBHAR TEPAINSA MOKET 3ARUMATE OT T 10 20 AHeii.

O cospesanuu sHUEKIETOK CYAAT MO YIBTPASBYKOBBIM HCCTEAOBAHMAM,
noKassBalo poer ormmKya0s B suurue. Npu K0CTHKeRMH QOLTUKY
oM onpenenentioro pasmepa (16-20 MM) HASHAURIOT HPOUEAYPY HIBIEUHNs
situexnerox. Be nposoaat mox obuelt wim MectHOM anecteaneli, KOHTPOIH-
pylor i Hanpasasmior Henocpectsenno YBU-nceaenosanmen. CremuabH N
ANIAPATOM, BEEEHHBIN B TE/IO KEHIUIMHB, TPOUIBOMTCS OTCACHBANME CO-
AepuMoro portukya — porTHKyAAPHOH KuaKoeru. Ee MecaeAylor ¢ mo-
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Puc. 54. Lenrpansnas acts nyersum Bernaxaata

Opmofi wa sasueilmnx oKozoruueckux npodaen s Kasaxcrame ocraer-
et onyembinusanue. Ero BO3HUKHOBERUIO CHOCOGCTRYIOT TAKUE €CTECTBEHHEIE
yenosms, kax apummsf KAMMAT M yAanemHocTs oT okeanos. Ho e cromt
3a0BIBATE, UTO JAHHAM NPOGAEMA YCYTYOIAETCS PEYIBTATAMM ACATETBHOCTIE
wenosexa. B NepBYI0 0uepedn — 910 NOTpeOIeHMe mpecHoli BOAB HA HYH-
B HONMBEONO GeMIACIHs, B TOM WHCIE M B CONPEACNBHEIX FOCYAADCTBAX.
B peaybrate eue ¢ 80-x rofos XX B. yMEHBUINICA CTOK ABYX IJIABHBIX Pex
mamero peruona — Amyxapui u CHPAADHI — M 00MENeT0 ADATBCKOE MOpe.
Dror kpymuEl SKoMOTHUECKHH KHIHC PErHOHATLHOTO MACIITAGA yiKe pac-
cuarpusancs Hami (§ 54). TAKKe KOCBEHHO OUYCTHIHMBAHIIO CIOCOGCTBYIOT
GeckOHTPOMBHAR PYOKA W BHIAC CKOTA HA TEPPHTOPHH TYTAeB U BOJOOXpAH-
HBIX Tecononoe, ucTpeSienNe cTenHOM W myCTHIHEON pacTHTensHOCTH (cAK-
AV W UEHTILIB), PACIALIKA JeMellh, BEAYIAR K ArPRJAIMH TOUS.
Pasputie mponeccos omycThHuBAHMA B KadaXcTAHe HPHBENO K COKDA-
menuo semexs cenbexoxosslicTaenHOr0 HagHAYeHIS. CyMMADHAR NIOWALH
onyersmennsix semens 5 Kasaxerame cocraniser 0kos0 179,9 sk ra. Omyc-
THHMBAHMEM B TOM WL MHOI CTENIEHN OXBAYEHH IOUTH BCE PETHOHE pecnyG-
sk (puc. 54). Tak, B 50-¢ rogst XX B. NDH 0CBOCHHH WEAMHHEIX i GATEH-
Hbix semens B IlenTpansrom Kasaxcrame HADAAY ¢ BHICOKONDOAYKTUBHBIMI
CTONHEIMM YUACTKAMM GBLIH PACHAXAHBI OKOJIO 8 MUIH T4 COTOHIOBHIX deMEIh
11 12 MIH A OB J€TKOTO MeXaHuueCKoro cocrasa. B T0-e roAs Ghu1 A0MO-
HHTENBHO ¢0cBOEHBI» emfe 11 MUIH TA MATONDOAYKTHBHEX semexs. Tpu sTom
OTCYTCTBHE NOBOSAUTHEX TeXHOXOTWH mPUBENO K moTepe rymyea (mowr:
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om0 MuKpocKona, o0HapyxuBanoT mitnexierku. UXx oMmBanoT (IpH He-
OBXOMMMOCTH MOTYT NDOBECTH MUKPOCKONHUECKO® HCCIEAOBAHME XDOMOCOM
HANDABHTENBHEX TE/eI) H NOMEIIAIOT B MHTATEBHYIO cpeay. STiuexeTsu 10
MOMEHTA OILIOZOTBOEHNS MOTYT HAXOJNTECS B HHKYGATODE MM GHTH 3aMO-
DOPKEHEI B UKOM a30Te, T. . HOABEPraIOTes KPHOKOHCepBaLiH'
oayuenue enepxamosoudos ocyImecTBIAETCA ONHNM U3 TPEX CNOCOBOB.
HauGonee nerxuit u WHPOKO PACHDOCTPAKEHHEI — CTAHAAPTHA MPOLEAYPA
CAMOCTOATENBHOTO 3a00pA CHEPME! HAIMETOM ¢ NOMOIMBI0 MACTYpGamMH. Bo-
Jtee c10HBI €I0COD IPEANONATACT HCTONIOBANME MEMIMECKOTO IPe3epBa-
TiBa. CAMBIM CIOKHBIM ABAACTCA XMYDIHUeCKMil METOX, KOTOPsLii npiMe-
HACTCA B MCKTIOUHTEBHBIX c1y4asnX. CIIEPMATOSONAE MOTYT GHITS HONYHeHB!
B AeHD OIIOZOTBODEHNS, NGO HCHOTBAYIOT NDEABADHTENBEO HOIYYEHHHIE
CHEPMATOSOMAB, NOABEPrIIMEC JAMOPAKHMBAHMIO B KIAKOM A30Te M XpaHe-
HUIO (110 TONOKEHMI0 KENATEBHO XPASHHE He [OTbIIE LIECTH MECALES).

Tlepe ONIOAOTEOPEHIEN CHEPMATOIOHAB! OTMBIBAIOT OT CEMEHHOM M-
KOCTH ¢ HOMOIIbIO CHENUATHHBIX METOAOB BEACIAIOT HAMGOJEe KAUECTBEH-
Hute 13 Hirx. TIH HEODXOAMMOCTI MOTYT OBITh HASHAYEHB HCCIEAOBAHMS XPO-
socon. BuGop moa Gyaymero peGeska B Poccu i psje APYTHX cTpa 3a-
npemes. OfHAKO NP HATUUMN Y POATENEH HACIEACTEEHHBIX 3aGomenammil,
CHEILIEHHEIX € NOMOM, HCKYCCTBERHBU BHEOp 1072 ABNAETCH OGAIATETLHBIN.
B CIIIA 1 He TombKo 3ApET Ha BHOOD MOTA POAHTENAMU GYAYIIEro peGenKa
50 Bpems npouexypst DKO oreyrersyer. B HEKOTOHIX KIMHMKAX 5T0 0roBa-
puBaeTCA KAK OTACIbHAL YCAVTA.

Onaodomeopenue 6 npodupke MPOBOXNTES BPAYAMU-MOPHOTOTAMH B yC-
MOBHAX OMOPHONOIECKOH TAGOPATOPHH MLl SMODHONOTHUECKOTO OTAENCHNs
scmsuscn DKO. COGCTBERHO ONLIONOTEOpEHUE NPOBOAAT OJHIN W3 JBYX CIOCO-
Gos. TIpu mepsos, Goiee IPocTON cl0COE K ANIEKIIETKAM, KOTOPIE HAXOLATCS
B miTaTenBHOM Cpete, AODABIAIOT CYCIEHIMIO CIEPMATOIONAOB. CHIEPMATOOM-
81 poGaBaIOT U3 pacuera 100-200 Thic. Ka onHy mituexserky. B Teuemie 2-
3 4ACOB OJMH W3 CHEPMATO3OWAOB HOCTABAAET CBOE AAPO B AHIEKIETKY, T. €.
omozoTsOpser ee.

TIpu BT0pON, Goltee CIOKHOM CHOCOBE AAPO CIEPMATOIONAA BEOLAT B slitte-
KJIETKY ¢BDYUHYIOs ¢ NOMOIIBIO MHKDOXHPYPIUUECKIX HECTPYMEHTOB. OBHIUHO
TOT €110CO0 HCHOAB3YIOT IPH MPEAOUPEAETEHMI 10T OYAVIIEro pebeHKa Hii

"B namn g 5 CIIA & crpanax Bamazsofi ESpOnst HOMOTLIYIOT TexHOI0MIO
omaoxennoe mamepunemao A1 Tex, KTo mAARAPYeT powats mozice 30-35 eT, o
Xorter coxpamis CoOM 370pOBN AfNEKICTIN. JIETACTCR 970 ATA TORO, YTOGH BIO-
cneacTum moGesars Morux npobex © poxemen peSemxa. Kpuoxorceppanns —
“aMOpANHBAR I COXPANEHHE ANCKICTON, BIATHLX Y HKCHINIE B MOTOAOM BOIPAC-
e a1 mocaeRyomero nenoabsoans mpn DKO.
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Ha 25% oTHX TeppHTOPMIi) M CHHEHMI0 NI0f0PORMsA ous. B 10 iKe Bpens
GLLIN PACHIAXAHBI MATONPOAYKTHBHELE B JeMIE/ebUECKOM OTHOUIEHMH YUACT-
K, CIVKUBLIME NEHHEIMM ecTecTBeHHBIMMN acTOmmam. UX yHuuTOMemie
oBepryock exxeronsoli morepeli Goaee uex B5 MIH T CTECTBEHHELX KOPMOB.

Besten 52 9KOHOMHUECKHMH NOTEAMH ONYCTHHUBAHME BIEUET 32 COGOM
DA CEPHEIHEIX COUMATLHEIX NPOGAEM, TAKUX KAK YBeIueHie Ge3padoTuiysl
CPEA CEIIBCKOTO HACENCHHH; CHIKHHE KAUECTBA NPOAVKIMM W YPOBHS ee
nOTpeGeRus; peakoe YXYAUIHHe COCTORNMA 3A0POBLA HACEICHMS, MAACHIE
HX ZOXO/0B OT IPORAKH CETbCKOX03AHCTBEHRON NPOAYKIIMI; YCHTIeHME MuT-
DAt H3 PalioHOB, NOIBEPIUIMXCA ONYCTHHNBARMIO.

Toxnucas u paruumuposas (7 moas 1997 r.) Konsenumo mo GopsGe
© onyersmmsanmen, PecnyGnuka Kasaxcran sasia ma cebs 0Bf3aTeIersa
0 HeykoHHOM ee BHOHERMK. BOPL0A ¢ ONYCTHHUBANMEN OCYIeCTRIAETCS
B COOTBETCTEIN ¢ HAYUHO OGOCHOBARHEIMK IIAKAMM AeHCTBHIL, Ipes e Beero
IIYTeM YCTPAHEHIS OCHOBHBIX NPHYMH, BHIHBAIONX ONYCTHHUBARIE.

Onyemvinusanue, pexyabmueayus sexeas, Jposua u dePAAYUS nOYG.

§ 56. Tlytn pemenms sxoxormueckux nposaem PeenyGmuxn Kasaxeran

L{ens usy<eHus IMOU Mewt: TPEAIOKUTS NYTH PEIHHS SKONOTMHECKHX NP6~
new Kasaxcrana.

4mo maroe GuozeoueHo3bI? KaKoso eMuUsHUE PAIUAHLIX SEEPFIHSIOUIUX Ge-
Wecme Ha COCMORHUE BUOZE0USHO306? B YeM SHEYSHUS PAULOHBNSHOZO HaydHO
0B0CHO8BHHOZ0 MPUPOAONONI308HUS AN COXPAHEHUS MHO2006PA3US XUSOMHO20
u pacmumensHozo mupa?

m Ym0 HyKHO M0SMOpUME O yCRewiHOE0 Usysenus memsi? § 7, 8 — yueGHuK Anst
9 knacca.

Ocobo oxpausesie mpupomusie Teppuropus Kasaxcrama. Hcropus
samopenroro Aena B KASAXCTAKE BEJET OTCHET ¢ TOTO BPEMEHH, KOTAA COIMAH-
Hutii B 1922 r. Typkecranckuii KOMUTET 0 OXDAHE NAMATHIKOB NDHPOXHL,
crapums u mexycersa (TypKOMCTapuC), pACHOTArasuIMiicss NepBOHAUATBHO
5 Kniasitope, a saten yie 5 TAIIKeHTe, IPUEHAT DEIISHIE 0 COJIAHMH Hep-
BbIX 2amOBeAHIKOB Ha 1ore Kasaxcrana — Axcy-JKabarsuis: 5 Bananson Tams-
Illase, naseonTonoriueckoro s ropax Kaparay u saNOBeqHNKA A1 COXpaHeE-
HUS WTBAPHOM MOTBIHK HA APBICCKOM MACCHEE.
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DI OUEHD MATOM KOIMUECTSE CHEPMATO30MIOB (ILI0XOE KAUECTEO CEMEHHOTO
MATepUAA), KOTAA WIAHCH HA OIUIONOTBOPEHHE IEPBEIM CIOCODOM HEBEICOKIL.

Tlocne npommkHosemus sipa cuepwarosousa s siiuesiersy (sucoma)
oBpasyerca axOpuon®. BeposTHocTs yememHoro onuoporsopesus mpu DKO
coctasaser 60-T0% . DMOPHOHB! CONEPHAT B MCKYCCTBEHHBIX YC/OBMAX OT
2 50 6 ameit’. Jlun oToro MCHONBAYIOT TAK HashBAeMble CO,-MHKYGATOPE —
WKaQE, B KOTOPHIX NOMAepHuBAeTCA Temneparypa 37°C u conepxanme CO,
5 aTnochepe 5-6% . DMOPHOKEI (. €. IMIOTH) B HHKYGATOAX HEMOCPEACTEEH-
HO copepiar B naGopatopHoi nocyxe (wamki TleTpu 1 mp.) CO CHENHATHHEIN
UTATEBHbM PACTBOPOM. B HETO BXOJAT OCHOBHbIE (HIMOIOTUUECK e HOHBI
(Na', K*, Ca®’, Mg®", CI, CO,* u 1. 1.), sHepretuueckue cyGerparsi (rmoko-
38, DHPOBMHOIDANHAA M MOJOUHAA KHCIOTH), AMMEOKHCIOTHI, MaCTO BHTA-
MUHEL t GeJKH CBIBOPOTKM KDOBM. 3A BeMs WHKYOALUH OMODHOH HETOBEKa
npaKTHUecKkH He yseluuuBaeTcs B paamepe. Benomsute npomece ApoGrenis
aurorst. B mepseie 4 aus ero paswep 0,1 wu, ua 51 gess — 0,15-0,2 wu, 1o
KOUECTBO KIIETOK, €0 COCTABIAIONIX, BO3PACTAET MHOTOKPATHO. Tak B 1-i
ens o10 Beero 1 kerka — aurora. Ha 2- nems o10 yixe 4 Kierxu, snaunr,
npomo g Mutosa. Ha 3.t Aems yie 8 KJETOK, cIei0BATENBHO, mpOmIen
eme MuTos. A Ha 4-ii gems KommuecTso KieToK yBemwumsaercs ot 10 20 20.
Ha 5-it gens ux cranosures ot 40 10 200 K1ETOK. DTO HIEATHHOE BpEMS 1
BHecenus HMOPUONA B OPrANMIM KEHIIMHbL.

Hepenoc uOpuoka 6 wamky ocymectsismor wepes 2-5 ameli mocie
omonoTsopenns aliuexuerxi. [Ipoueaypa He TpeOyer 0GeatoTMBARMA H Bbi-
HOHAETCS BPAUOM-THHEKOIOrOM. DMODHOH IEEHOCAT B MATKY, IPOBOAS e
pes weitky MarTKi cneumabE SnacTHuRb Katerep. COBPEMERHAS NPAKTH-
xa DKO TaKOBA, 4TO OGHINHO OCYINECTBIAIT NEPEHOC 23 IMOPHOHOB, UTOGH!
HOBHICHTS WIAHCH HA YCHENIHYIO HMILIARTAIIIO 3APOABIILA.

TIpu HeBOSMOKHOCTH BEIHANIMBAHUA ILIOLR NALHHTKA MOMeT mpiGer-
HYTH K yCAYraM CyppOTATHOM MATEDH B TeX CTPAHAX, TIe 9TO DAIPELIEHO
saKoHOAATENBHO.

* TIpn me0bX0AMMOCTH MOET HASHANATHCS HCCHCAOBANIE NANIIS HEKOTOPHX
XPONOCOMILLY WA HEKOTOPHIX TEHETHECKIX MATOTOTMii Y 9MOPHONA KO MMITANTA-
. Takcae 9TIN METOAON BOINMOIO ONPEACANTS MO IMOPHONA.

* BuecTo MmKy0ATOpA IMOPHOND MOFYT HOMINATECS B XOMOAWTNIK, T. €. NOA-
Beprathes KpHoKoCepBANH. B HEKOTOPAX KINMNKAX MO AETANMIO NALHENTOD HXHI-
HeCTOCoGHEIE IMOPHOMEI 3ANOPAKNBAIOT 1 XPANAT NP TENTEPATYPE AHAKOTO A30Ta,
TOH GbLA BOTMOHOCTD OCYMECTBITS MOBTOPHEI MEPENOC B MATIY A% AOCTH-
memns: GepesenmocTH B CayAC, ecT NEPBAN MOMMITA OKAJANACH HEYAATIOF 1 M-
naanTamIS HE MPOMIOMIA. BTO MOIBOTTET MOBTOPHTS ToTEKO MoCTEAMHe T DKO,
a e ecn npoece.
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noueNy y ZpaNnOTONRUMERBHELX U ZpANOMPUAMERLHBLE CaKmepuil cOopKa nen
MudozAUKANA NPOUCKOOUM CMOXD PAININU NYMANLS.

OBobimirTe STH TPEATOAOKENIA © IROTIONIONHAIX TOTHILILL.

Ouemca

1. Onenure npeanomenyio ua cxeme KaaconpuKan. Busmute o A0cT0-
mucTSA 1 HeAOCTATEN.
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2. Hammmure pechepar o Tobsx rpymnax BaxTepmif, YKAIAHHMX HA cXeMe,
KOTOpEie BOTLIIE BCEFO BAC AAMHTEDECORATIL.
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Cornacko 3akoHy <0G 0CO0O OXDAHAEMEIX NDHPOIHEIX TePPHTOPUSAX»
(1997) 8 Kasaxcrase yeranasaupanocs 13 Biios 0co00 OXpAHAEMELX IPHPOL-
Hux Tepputopuit (OOTIT). B Hosoit peaaxium ororo saxoma (2004) s panre
DeCIYGIMKAKCKOTO SHAUEHILA OCTABIEHS! TOTBKO 9

* rOCYZApCTBEHHbIe NPHPOXHEIE JATOBEARUKI;

* TOCYAAPCTBEHHbIE HALMOHATLHEE IPHPOLKIE TADKIL;

+ mpuponHse pesepsars;

* mpUpORHbE 3AKAIHMKM;

* TOCYAAPCTBEHHbIE NAMATHUKN NPHPOLLS

+ TOCyAapeTBEHHbIE 3ANOBENHBE S0HEL

+ rOCyAapeTBEHHbIE 300I0TMUECK e TAPKIL;

+ rocyxapersenmbie GoTammueckHe casi;

+ TOCYAAPCTBEHHbIE AEHAPOOTHUECK e TAPKHL.

Taxin 00DAIOM, 0 COBPEMEHHOMY 3AKOHOIATENECTEY B YHCIO OX PAHAEMBIX
NDHPOAHEIX TEPPUTOPIUIH BITIOUEHE I TAKHME AHTDOUOTEHHEIE 00DASOBAHIA,
KAK 300AKH, ACHADOUADKH H GOTAHIUECKIE CALEL.

Ocuosbi Tinasu OOTIT ABAAOTCA SANOBEAHMKI, HALMORATLHbIE NAD-
K, 3AKASHUKN W DAMATHUKN OPUPOXHI (pic. 55).

CioBo 3anosednur BPAA MU HYHAAETCA B O0BACHeHHH. OHO BOCXORUT
K C10BY 3an0GedHbl — HAXORAINMHCH NOX GANPETOM, HENDHKOCKOBEHHBI.
Dro TEPPUTOPHS, NONHOCTHIO MIBATAR U3 XOIAUCTBEHHOTO HCNONBIOBAHMS,
T. e. 9KOCHCTEMA, PASBMBAIOIIAACA 110 BAKOHAM IPUPOABI, 063 BMEUIATENbCTEA
WeNOBeKA — KAK ITANOH HPUPOANL. BAECH NOTHOCTBIO SANDEIIEHB! MACCOBHI
oTARX iogell 1 M00an X03ANCTEEHNA AEATELHOCTS: 0XOTA, PHGHAR J0BIH,
DYOKa Jeca, BIIAC CKOTA, CeHOKOMIeHIE, CGOP ATOX W IPUGOB, 00H4A mOTEs-
HEIX HCKOTAEMBIX.

Hayuonansusie npupodusie napu o0pasyloTes IS COXpAHEHWS
NPUPOAHEX KOMILIEKCOB, MMEIOUMX 0COGYIO DKOIOTHUECKYIO, HCTODHIe-
CKYIO 1 SCTETHUECKYIO HeHHOCTS (GIATONPUATHOE COUETAHIE eCTECTBEHHEIX
 KyIbTYpHBIX AaBAmAQTOB). HENONBIYIOTCA OHM B IPOCBETHTEHEX, Ha-
VUHBIX M KYIBTYDHEIX IEAAX. BACh NPAKTHKYIOTCA TYPUIM, OTABX HAce-
JeHMR W OTPAHMUHHOE HCHOBIOBAHIE PECYPCOB.

IMpupodusie saxaswuru uwewT pasnyio Hanpasiemsocts. B Gotamu-
UeCKHMX AKASHMKAX HEUBOR TACTH CKOT, KOCHTS TPABY, PYOHTE AepeBbi.
B OXOTHUBHX 3AKASHHKAX CTPOTO PEIAMERTUDYETCS 0XOTA, B PHIGHBIX X03s1ii-
cTBax — puiHAR 0B CBOM OPDRHMYEHIS CYUIECTBYIOT B T€ONOTHHECKUX,
JRHUAQTHBIX 1 APYFUX 3AKAIHUKAX.

Maxsmuuxy npupods. - 510 HPUPOAHBIE OGHEKTH, NOMIEKAILIE OXpaKE
10 cBOEMY GONBIIOMY HAYHHOMY, HCTODHUECKOMY, YUeOHO-IPOCEETHTETLHOMY
. KYIBTYpHO-cTETHUECKOMY dHAUEHIO. VMU MOTYT GTH Kak HeGonburie
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§ 46. DTiuecKHe ACTEKTH HKCTPAKOPIOPATEHOTO OIIOKOTEOPEHHS

Liens u3ywemus Mot Mmems: OBLACHUT STUECKHE BCTEKTH! SKCTPaKOpNopars-
Horo onnogoTROpeHNS.

Umo makoe OKO? OBssamensHei nu npu npouedype IKO doHopcmeo nonossix
KnemoK u cyppozamoe Mamepurcmeo? Kmo u novemy npuGezaem K npouedype
aK0?

Um0 HyXHo NOMOpUI AN YCNewHOZ0 U3yHEHUS Memei? § 62 — yeBHuK Anst
7 knacca; § 58 - y4eGHuk ans 8 knacca.

Hcropus (opMMpoBamis 0GUECTBEHHOT0 MEEHMS O Bompocam DKO.
C camoro caoero nossaenus Meron OKO BHGBAT B ODIIECTBE HEOAHOIHAUHYIO
peaiuio. Cpeun mojeli BCEria HAXOMILTHCH CTODOHHMKI, UX, KAK IPABHIIO,
GBLIO GOXBIIMHCTBO, U POTHBHUKH, CUUTABLINE, UTO TAKME MAHMIYIANMI
npotusopeuar pexuruu u mopani. JlokTop P. DaBapAc He cKpEIBAT OT 00
crpensocTH Hit cas dakt yenemsoro DKO, HU «IPOTHBOECTECTBERHBIES 0CO-
GemHOCTH mpeAIOMERHOH UM METONHKM npeofoaerHs Gecomus. TIp oM
OH CAM U €r0 ME/MNMHCKAS ACATEBHOCTS KPHTHKOBAINCH KAK OTAEABHBIMI
JTIOZBMM, TAK  OGIECTBEHHBIMI TPYITANI.

Taxxe MaBeCTHS (AKTH, UTO MATEDH MEPBOrO DeGeHKA M3 IPOHDKM»
IpHXOmHIM WeABe cymKu mucen ¢ yrposasu. Eii coBeToBATN fepiaTh pe-
Gemxa B axpapuyme. Ha-sa orux cobbrruii Mama JIyuss Bcepses omacarach
38 0€3ONACHOCTS, H, BHXO/A HA HPOTYIKH, CTAPANACH BECTH CE0R MAKCHMAID-
B0 ocToposo. Ho Bpems 1m0, i, K CHACTEIO, A0 CHX 1OP MpoTHBHIKH DKO
OrpAHMUINBAIOTCA TOABKO CIOBAMM, & He AeliCTBIAMH.

Aprymentst nporusmmsos IKO. VenosHo seex nporusuxos DKO MOKHO
pasgenuts Ha gse Goxbmue rpynmsi. Llepsas rpynma — oTo HepeIMIHO3HBIE
oBkiBaTenI, KOTOPBE CunTaiOT MeToX DKO OACHEIM I BPEAKEIM KAK AT 310~
POBEA OTAEMBHEIX M0el, TAK U AT YesoBenecTsa B nexom. Ko sopoii rpym-
Ile MOHO OTHECTH KAK Mofell DENUTHOIHEIX, TAK M HEKHX HEODAIATENHHO
BEPYIOLIIX SAINHTHIKOB MOPATH, BEICTYNAIOUX nPOTHE DKO 10 MOPATBHO-
OTHUECKHM HIM PETUTHOSHBIM COODPAK eHMAN.

Jlosons! nepsoit rpymust ceifuac BErIAKAT HecocToTenbHENN, HHTepec:
Ko, uro aa mpomeame 40 JeT HAMERILTICH 1 0GOPYAOBAKMUE, U IPETAPATS,
M CAMA METOJNKA CTATA PE3YIBTATHENEE, & HETATHBHEIE «MH(B! H IEreHs>
ormocuTensro DKO ocTaTuCh NPAKTIMECKH HA TOM e yposse. PaccuoTpuy
HEKOTODHIE M3 PACHPOCTDAHEHHBIX APrYMERTOB npoTusHiKkos DKO i onenum,
HMIOT 1M STH ONACEHMS NOX OO0 PEATBHYIO NOUBY.

1) Bauameie 6ne meaa xamepu demu Gydym Gonee GoxbRbINU U cAATHML
wau Gydym unems cepvesuvie npodaexs co sdoposvex. TIpaKTHKA AoKa3BIBA-
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§ 32. TlonATHE «DeKOMOMHANTHAS JE3OKCHPUOOHYKIEHHOBAN KHEIOTA D

Liens u3ywerus Mot memsr: OBLACHUTS COCOB! NONYEHWS PEKOMBHHAHTHLX
E30KCHPUBOHYKNEHOBLIX KCTIOT.

4mo maxoe [HK? Kaxossi MexaHusMs! ee pexomGuRauUL? Ymo makoe 2omo-
T02UNHAS PeKOMGUHAWUS, Calim-CrieyudbUHas PEKOMGUHAUUS U HEIAKOHHA
~PeKoMGuHauus? Mozym it 3mu POUECCs! POUCXOOUM® 683 Y4ECMUS YeNoeeka
unu monsKo nod e20 pyKkosodcmeom?

m Umo kyxeo noamopUM A yenewHOZO UayeHUS Mem? § 26 AaKHORD Y6
e

Tousrue o pexomGunantux JIHK (tpanummorsoe i HOBaTOpCKOE) Yike
pacemaTpuaiocs Hamm B pasgene VI. PeKOMOMHAHTHEIMM CYNTAIOTCA TAKHE
sozexyst JIHK, B KOTOPHIX OKAIHBAIOTCA XUMHYECKH COSAMHEHE (PArMEH-
TH, IPUHAATEKABLIME PAKE PAIHEIN HKHBHIM OPTAHMIMAM.

Yew cospemensioe momatie «pexomoumanrrie JIHK», menomssyemoe
B AAHHOH TeMe, OTINYAETCA OT KIACCHUECKOTO NOHATHA O PeKOMOHAIMN?
B K1ACCHUECKOM NOHMMAHUH DEKOMOWHAIIA — OTO 0ODAIOBAHHME XPOMOCOM,
7. e. moexyn JIHK, B KOTODHX POMIOULIO KOMGHHMpOBAHIE (PArMERTOB
reHeTHUECKOr0 MATEDHATA OPrAHMAMA (MM OPPAKUZMOB) ONHOTO BHA. Bos-
MO0, uro 910 pane JIHK oxmoro oprammama. Camiii sHaunTensHEii ue-
TOURIK KOMOUHAYUU (HMEHHO KOMOUHAYUL, A He PeKOMOUHALUL B KOHTeKCTE
AAHHOI TeMBI) HACIEACTBEHHBIX IPHIHAKOB B IPHPOJE — 9O, KOHEWHO, MO-
08oii mpowece. BeAs mpU MOOBOM PAIMHOKHMM TAPARTUPOBAHHO 0GPAS
10TCH HOTOMKH, KOTOpHIE IOYYAIOT HACITEACTBOHHEL MATEPHAT ABYX PASHEIX
KUBBIX OPrAHMIMOB — OTHA M MaTepu. IIDH HOOBOM ASMHOMKEHMH, HAWH-
Has OT KOHBIOTAIMH y GAKTEDHIL, B OZHOM OPrAHUIME OKAILIBAIOTCH MOJEK)
bt JIHE, KoTOpEIe 00pASOBATHCE NP CIIMBAHIM» ABYX PASHBIX MONEKYI
JIHK, panee npHHALIEKABIINX PAGHEIM OTAHMGMAM — PASHBIM GAKTEDHAM.
Ho y Gaxrepuii Kak nPOKApUOM Bech TEHOM NDEICTABIEH KOTBUEBHIMH MO-
nexynamu JIHK — nyaeoudanu. ¥ Gaxtepuil HET XpoMOCOM, i HODTOMY WX
JIHK, 803HHKLIYIO B PesyIbTaTe KONBIOTAIUMN, BIOTHE MOKHO OBLIO OB HA-
SBATH W PeKOMOUNAHMHOL. DTO He GHLIO OB OWIMGOUHEIM HCHONBIOBAHMEN
Tephiia. OHAKO CAMO HIOHATHE «DEKOMOWHAIUIL», KAK I TEPMHH ¢KOHDIOTA-
15ty , HEONHOGHANHO M HCHOMBIYETCSA B HECKONBKHX CMBICIAX U SHAUEHWAX.
Menonssosanue TepMuHa ¢ PeKOMOMHAINS» B KOHTEKCTe JAHHOI TeMbI wyeeT
uuoif cybicx, wem pexomGusantaas JIHK Gaxtepuii, BOSHUKIAR B pesymbTa-
Te Kombroramuu.
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er, ut0 o10 He ax. Jleri DKO MeHee GOTEHEHNEL H, IO HMEIOMMNCs AAHHBIN,
B CpeAHeM O0MAARIOT HECKONBKO AYWWMM MMMyHuTeTomM. Kpose Toro, ans
uactu seteii DKO — 970 rADARTIA CKOPPEKTHPOBATS FEHOM 1 HIEHATS TAKUX
remetieck X 3a00nesanuii, KAK reMOQHANS.

2) Jlemu DKO we cuozym savamy colemeennvix demeic ecmecmeeHHbix
cnocoGox uau oxamymes Gecn10dnvinu. MHOTOKPATHO AOKA3AHO, WTO 9TO
He Tak. Ouens Muore ua gereit DKO ye yemeu saGepemeners ecrectsen-
HEIM €1I0COGOM M DOAUTS 3A0OBEIX feTeif. ECTb eNMHWUHBIE CAVYAH, KOTAA
AeBou, poxzenubie 5 peayasrare DKO, Toxe npuGeraru k moR00HOM npo-
nenype. Ho 570 CBA3AO ¢ HACIEACTBERNOM NATONOrHEH PASBHTHSA MATOUHEIX
TPYO, OCIOKAAOIEN BOIMOKHOCTS GA0EPEMEHETS €CTECTREHREIN NYTEM.

3) lemu DKO copuupyiomes IMOUUOKALLHO XOT0DKBLNN, OMOPEAHHDL
xu om podumenels. He cTout Jaxe onpoBeprars TAKoe 3aABIEHHE BBULY ero
aBCypAROCTH. DMONMOHATLHAS IPHBAIAHOCTE MEKAY ACTHMI I POTHTENAMI
opmupyercs se 5 MomenT sauaris. EeTs Macca npUMepOB Kpemkoi amomo-
HATBHOI CBA3H MeK LY POMMTEIAMH U IPHEMHEINH JETEMH, He ABAAOMUMUCH
AaKe KPOBHBIMI POACTBEHHHKAMIL B T0 e BEMS €CTh OTAEIBHbE NPHMEDS!
PeSKO HEraTHBHELX OTHOIEHILI! MEKAY POAHBINI JTIOXBMMU, HE PASACICHHBIMI
HukaxmMu npemaTeTBuAMu. CKOpee, MOKHO IPENUOTOKMTE, UTO B COMBAX
DKO R0mKHE (pOPMPOBATECS GOTEE TEILTBIE OTHOWEHHS, XOTA OB HOTOMY,
uto getH B HuX omupaembie u eranmbie. Ho CPABHHTENBHON cTaTHCTHEM
MesKy cembsvu, wyelouyi Aeteii DKO, 1 BeeMu npounsu Her.

KO ¢ Toukw 3pemust pe:rurin. CPasy CIEAYET OTOBOHTECS, UTO B PASHEIX
MupoBEIX pemuruax ormomerme k DKO ormuuaercs. TAk B MycyIbMAHCTEE,
XpHCTUAHCTEE 1 GY/IM3ME HET EIMEOrO BI/IAAA HA SKCTPAKOPIOPATEHOE OILIO-
AoTBOpesie. Barisxsl PAIHEIX TeueHuii BHYTDH STHX PemurHil PACXORATCH.

Mypanam, ¢ oxmoii cropons:, npusercrsyer DKO Kax cm0COD BHIOTHHTS
samoBexn «momMTECH 1 pagMHOKANTECHs, ODNErMTH CTDAAAHIS GECILION-
HEIX AP f CHIACTH CeMbH, KOTODHIE MOLIH 05l DACHACTHCA H3-32 GECILIONHA.
TIpu oToM, ¢ APYrOi CTOPOHB, MYAAWSM OTPHIATENBKO OTHOCUTCA K DKO, Tak
KAK CHITAET, UTO CYINECTBYET BOSMOKHOCTS OUIMGKH HIN LeTeHAIDABIEHHA
HOAMEHA CeMEHHOTO MATEHAA, HCNOTB3OBAKIE INOPHOHOB JUIA MEBIX Heneil
W ApYTHE CHTYAIMM, He NDEAYCMOTDEHHBIE MEAMUMHCKUM OPOTOKOIOM, HO
‘Teoperiueckn BoaMoKHsIe mpu nposenennu DKO.

B XPHCTHAHCTEE NO3MINMH NPABOCIABIA U KATOIHIMIMA PEIKO OTIMUAIOT-
. Bucmee npasociasoe AyXosescrso gomycxaer DKO ¢ Temu e oronop-
KAMIH, KOTODhIe XADAKTEDHb! H A5 APYHX Peauruil, KpOME KATONMIMIN.

Tlo MHeHHIO GOBIMHCTBA CBAERHOCIYKUTeNell MCYIBMAH, HPABO-
cxambx, Gyaaucros u uysees DKO gomyeruo, ecam 1) Het B03moKHOCTH 34-
GepeneHeTs HHEIM CHOCODOM, 2) B IPOUEAYDE YHACTBYeT CYNpYKECKAS ADA,
BAKTOUMBIIAR COM03 MO daKomAM penuriu, 3) mpu npouenype DKO Her cyp-
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B XOZte NEPEKPECTHOrO ONI0AOTEOPEHILS B OJHOM OPrAHH3ME OKASEIBAIOTCS
Iembie XpOMOCOMEL, T. €. menbie Monexyxst JIHK, KoTOpEe npHEazIekanu pa-
Hee ASHEIM OPFAHHAMAM, OTHOCSIMMCH K 0XHOMY Buy. ECIN 510, KoHeUHO,
He caryunitso BosmuKuIMH MesKBILOBO THOPIK, BPOAE Myma wmt aurpa. «Ho
IIDH KITACCHHECKOM NOTI0BOM NPOIECCe SYKAPHOT PKONOUHGHMHbLE MOTEKY.Ib
JTHE se obpasyiotess, - cxarere sbi. Jla, B X01€ OILIOAOTBOPEHIS MOTEK YIB!
JIHK se 00MeHMBAIOTES (BPATMEHTAMI, OHM OCTAIOTCH LTHHBIMM, NDHHAL-
MMM I OTILY, MM MATEpH. B UACTH M3 OTHX XPOMOCOM GYAYT ¢pa-
GoTaTss HOMHHAHTHEE AnTENBHbe rexl. FX PeleccHBHbE ARATONH, HAXOAS-
Iecs B APYroii FOMOTOTHUKOI XPOMOCOME, BYAYT «OTAIXATbs IDH YCIOBHH,
4o goMuHHpoBanue noHoe. TIPK ONLIOAOTEOPEHHH IPOHEXOXNT KOMOHHALIS
(i pexoMOMHALMA) HeABX XPOMOCOM, A He (parmentos moxexyr JHK.
VIMenHO KOMOMHAINS W1 PEKOMOHHAILILA GYAYT IPOMCXOANTS B Kas0i npo-
(base weitosa I. Kax Bl IOMHUTe, 06ASATEILHBIM YCIOBHEM OKOHUARIS Mei0-
38 11 06PASOBAHILA TAMET ABIACTCA KPOCCHHTOBED ¢ IPEAIIECTBYIOMeH KOHBIO-
rauueii. B JAHEOM clyuae HebaA MpeHEGPEUs TEPMIHON ¢PEKOMOMHAIMS? .
B pesy.ibTate KpoCCHHIOBepA 00DAIOTCA MMEHHO DEKOMOHAHTHEE MOIE-
xyas JIHK. GpArMenTS, M3 KOTODHX COCTOAT XDOMOCOMBI OCIe KDOCCHH-
rOBepA, IPUHAAIEKAT OTIOBCKOMY U MATEDHHCKOMY ODPAHMIMAM CYIeCTBA,
B Telle KOTOPOro MPOMCXOMN Melios. OAHAKO MOAHO BOIPAITS, UTO TEmEPD
TH XPOMOCOMEI e He NDHHAIEHKAT DASHEIM OPrAHIMAM OTHA H MATEDH.
Omit mpuEAIEKAT Teeps OAHOMY OPTAHMAMY — MX NOTOMKY, KOTOPHIi A0C-
THP HO0BOM 3PENOCTH, U B €rO KACTKAX NPOMCXOZUT Mei03 KAK OCHOBHAR
uacTs ramerorenesa.

Eime ofHUM HPUPOAHBIM €HOCOBOM (DOPMHPOBAHMSA DEKOMOMHAHTHEIX
JIHK sBAA10TCH XPOMOCOMHEIE MYTAIMN — TPAHCAOKAIUNN, UACTO CKOMOHHH-
DOBAHHBIe ¢ eTeNMAMH, AYIIMKAIMAME U MEBEpCHAMM. B peayistate Ta-
KOrO pofa MyTaumif TAKKE MOTYT BOSHHKHYTS PEKOMOMHAHTHELE MOJCKYIB!
JTHK, 50 0naTs e, KX i NP KOHBIOTAINN, OHI GYAYT IPUHALIEKATS 11O
OAHOMY OprasHaMy, 1160 PAIHEIM OPPAKUIMAN OJHOLO BIA.

BeTpampamme TeHOMA BHPYCA B TEHOM KJCTKH-XO3AMHA TAKHKE MOKHO
caurars nyrem pexonGumammt. Mosatso, uto Taxyio JIHK mersas cumrars
HOHOUEHHO PEKOMOHEARTHOM, €Cii BUDYC BHISBAN GADAKEHIE, H B DE3ylh-
TaTe KJIeTKA, BMECTO TOTO WTOOH OCTABHTS HOTOMCTBO C DEKOMGHHAHTHOM
JIHE, norutia. Ho sefs 1aieKo He BCeria BUPYCH BHSHBAIOT PHGEE KIETOK.
B pupOAe MaBECTHEI CAYUAN, KOTAA HACTS reHOM, BEOuenHas 8 JIHK kier-
KU-XO3AMEA BHPYCOM, OCTABATACH BCTpOHHON M He Memana Aanbelueit
usHeeATeNBHOCTH. POTb HECMEDTENBHEX (He JNTUUECKUX, A YMEPEHHEIX)
BHDYCHEIX YACTHI KAK HCTOUHMUKA PEKOMOMHALII HA CEOJHS ILIOXO HIYUEHA
¥ OCTAETCA BO MHOTOM CIHOpHO.
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Taauya 9

Ocobo oxpansiemsie npupoamsie reppuropun Kasaxerana

% Hassaniie 00060 0Xpansexoii APHPOROT Thromans, | Toa cos-
reppuTopi ra Aauns
Obmas naomans sanoseamuKon 1611 419
T [Ascy-Kataruau 131 931] 1926
3 [Anaxoms 65672| 1998
3 |Amwara 71700] 1931
1 [Bapeareasnec 160 826] 1939
5 |Banaano-Axratickuii 86 122] 1092
6 [Kaparayowui 31300] 2004
7 [RKoprammumcinit 543 171] 1058
8 [Mapxarons, 102 971] 1976
9 [Haypuur 101 381] 1931
10 [Vorupr 223 342| 1984
O6man naomazs mammomaaLmLIX napron 2 670 063
1 [Antumesens 307 653 1996
2 |Basmaysn 68 53] 1985
3 [Bypavaii 129 209] 2000
4 [#ourap-Anarayciit 356 022 2010
5 |Wae Anarayn 201313 1996
6 [Kaprapamu 112 120] 1998
7 |Ratouxaparaii 613 477] 2001
8 |THII «Koncali xonaepis 161 045] 2006
9 [Rowmeray 182 076] 1996
10_|Caiipan-Orent 149 07| 2006
1 |Mapsmmcsuic 127 050] 2004
12_|THIIN «Taptararafis 143 550] 2018
13_|THIIN «Byfiparay> 8 968| 2018
Ocransusie rareropun OONT
50 rocyAGpCTBe LY TPPOANMIX saKaHIIOD 5 837 663
25 TOCYARPOTRORHALX TAMATHIKOR TPHDOAL 6484
5 rocysapeTnennLx sanoseAubIX 30m 11 311 920
6 TOCYAAPCTRENILIX IPUPOANLIX peacpraton 3122 082
5 TOCY ARPCTENHLIX GOTANMECKIX CA%0B 1 ORHI 789
nenxpomapr
O6mas naomans OONT seex rateropuit 24 560 420
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DOraTHOrO MaTepuHCTBA, 4) IORODCTBA CIEPMEL 1 5) AOHOPCTSA WL THOEIH M-
GpHOROB (470 MpHpABHIBATCA K AGOPTY, KOTOPHU OCYHAaeT M0BAR perurus).

M3 mupossix penuruii pesko orpunatensso x KO OTHOCHTCA TONBKO
KATONNIMOM, CHUTAS, UTO NPOMCXORMT Pa3DEICHUE NOIOBOTO AKTA W AKTA
sauarus. KATONMUECKAR NEPKOBD TOBOPHT, UTO CYIIECTBYT «HCPYULLNGS
C6R3b, KOMOPYIO WeA06CK He MONem Pasopeamy no cobemeerHOl UHUUUA
Mu6e, Mexndy O0BCOUNSIOWUN CHICION U CHBICAON NPodOAWCHUA Poda,
6 pasnoli cmenenu npucyusel cynpyxecmeys.

Dmuveckue aenexmu DKO, npomusnurxu KO, omnouenue peruzuu
 DKO.

e
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Menee ayuenHbiv, peako BCrpeva-
HOUIMES, HO AOKA3AHHO CYLLECTBYOWMM
& npupoge senseTca sctpavsanme & AHK
NyTem pexombuHaUMM TaK HasbiBaemsix
«MOBWSHbIX 3MeMEHTOR  reHOMa» Wt
CNOABUXHLIX EHETAUECKUX JMEMEHTOB,
OTKDBITSIX  AMEPAKZHCKAM  FEHETAKOM
bapbapoii Max-Knuwrok Ha  Kykypyse
51951 1. B 1983 r. 310 OTKpBiTve oMY~
710 Hobeneackyto npemio.

Cospemennoe nowstie o pexoxsunanmuvix JIHE B pamxax usyueus
AAHHOI TeMBI He UPEANONATACT H DESYIBTATOB KPOCCHHTOBEDA, HU XPOMO-
COMHEIX MyTAIMii. DTO HCKYCCTBEHHO COIAANHBIE YETOBEKON «KOHETPYKIUH»
soexy: JIHK, B KOTOPHIX HAXOMATCS TEHEI OPTARUIMOB PASHBIX BIIOB, 00
3ATEILHO OGBENMHEHBIX XHMIMECKH B OJHY MOXeKyay. Huaue rosops, a1o
cospanue ensHEx Monexyx JIHK, onpefenensbie Yacti b KOTOPHX NPHHAL-
JLeaT, HAUPUMED HUBOTHBIM, & APYTHE YACTH — GAKTEDUAM WM PACTERUAM
PAGHbIX BUAOB U T. 4.

PexonbunanTare JIHK B COBDEMEHHOM NOHHMAHMI — HTO CHHOHHM Tep-
MUHA «reHHAR MOZMOHKALWSA OPTAHUINOBo C Toii TONBKO pasHHuEli, 4TO NO-
HATHE ¢reHHAR MOA(UKALMSS HECKOTbKO mupe. B Hee BXOMHT mpoIece cos-
Aamus opramuamos, 5 JIHK KOTOPEIX HIUEro He ¢BUIMBANN», & TOIBKO «BHI-
DE3ATMs, T. €. VAMNAIH HEKENATEIBHE TeHB. B OTOM CIyuae IPOMIOULIO
M3MEHeHHE TeHOMA, HO He ero PEKOMOMHALHA, T. €. U3 ABYX W Golee pas-
sux oprammanos JIHK e cxomOumuposanu. Ero ckopee «ypesatmo u sTum
«MogupHIMpOBATI>.

‘ Pexcombunanmuas JHK, nyxaeoudvr.
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Yypoumma (pomu, 03epa, VUACTKH OTMH), TAK  OTAGIbHEE OGBEKTH (re0so-
THUeCKUe OBHAMEHUS, BOKONAAL, HeIephl 1 1. A.).

K xomuy 2010 r. (Toctanosnenye Hpasutescrsa PK Ne 1074 ¢ man.
u zon.) 5 Kasaxerase pynKuuosnposam 10 sanosensukos, 11 HAIMOATHREX
napxos, 51 saxasmuk, 26 naMATHMKOB NPHPOAE 1 ApyrHX OOT (raGx. 9).

B nocieAs e TOMk! BOSHUKACT MHOFO HOBHIX HAIMOHATBHBIX IPHPOHEIX
napxos u gpyrux OOIIT, GAUACTYIO OHH HMEIOT BEIOMCTEEHHYIO IDHEAMIEH -
HoCTh. TaK, CINCOK HAUMOHANBHEIX IAPKOB mOMOMHWICH Bylipatayexus Ha-
LMOHATBHBIM PUPOAHEIM NAPKOM B MpHIpAHNUHIX paiomax Kaparamus-
cxolt 1 Axmomunckoi obmactei.

IITaTsi OXpAHE! HMEIOTC TOIHKO B SANIOBEAHMKAX, HALHOHANLHELX Nap-
KX, HEKOTOPELX 3AKASHUKAX, 300MAPKAX, ACHAPONAPKAX U OTAHUUECKIX ca-
Aax. B 3an06eduoti 30ke — 9TO TEPPUTOPHA WM AKBATODHA C 3AIOBEAHBIM,
T. €. HEUPUKOCHOBEHHBIM JUIA XO3ANHCTBEHHOTO HCMOTHIOBANIS PEHHUMOM, —
HET He TOBKO WITATA OXPAHH, KO W AmMummcTpaumi. TaKoil soHoit Goxee
20 xer Guura cesepas wacts axatopun Kacnuiickoro Mops. Biecs mpexno-
MATAIIOCH COXPAATS OCETPOBBIX PG i KACHHHCKOTO TioMexs. OHAKO HMEHHO
3eCH Bee STH TOB NPOBOMILIACH TeOQHINUECKA PAIBEAKA HETH 1 OCYIIeCT-
BAsLIACK € AOGHIIA, T. €. JANOBEAHAA GOHA CYUIECTBOBATA TONBKO HA GyMare.

B HbIHE CYIIECTBYIOUMX 3ANOBEIHHKAX OXPAHSIOTCH MHOTHE HOIBOHOU-
Hute usorEe Pecnyoauu Kasaxeran (raon. 10).

Taauya 10
Biion0e NPEACTABTEALCTEO HOSBOROMMBIX KHEOTHEIX.
5 sanosexmuax Kasaxcrama
Komuiecrso anzon
Kaace  ommeorme ' sanoneAmuax
‘abcomioTioe | B npomenTax

Maexomuranmue 178 140 786
T (rneaaamnecs) 396 316 874
Mpecuuramomucen 48 31 63.2
Beamonoamuie 2 6 50,0
[Paibut 1 kpyriopoTic, 118 2 22,1
Beero 782 516 736

Coananue sxoaormueckoit cern OOIT v Kasaxerame. Banosequmkn Ka-
BAXCTAHA CO3ABATMCH KAK STATOHB ONpeAeneHHHX nammmadros. Tlepsoma-
ATBHO 3ANOBEHMKAMM OhUI 00bABCHH HANGONEE GOTATHE B (ayHHCTHE-
CKOM I (hIOpHCTUUECKOM OTHOWERUAX yuACTKM rop BanaxHoro u Ceseporo
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2) Hpouedyps HKO onpasdansi moaso npu cmpozo 02080pennbx ycoau-
AX (6 3aPEUCMPUPOBAHALLX CeMBAX 1 663 NPUSIEYCHUS CYPPOZAMHOZ0 HAMEPUH-
cmea u m. 0.

3) Ipouedypa DKO ~ 3mo wib0p Aenuguns., HUKMO He uneem npasa eausms
Ha ee unenue: nu obugecmeo, nu peuzuosuvie desmexu, nu Gausxue a0du, Hu
saronodament.

§ 47. MomOKz0HA TR HEIE ANTHTA, X BHPAGOTKA,
HOayUueHHE W NPAKTHUECKOE NPHMEHEHME

Liens u3ywerus amoil memsi: OBLACHUTS WCTIONS30BZHHE MOHOKTIOHNLHAIX aH-
TUTEN B AWATHOCTUKE W NEveHWM 3a60neBaHI.

KaK 65l MOHUMAGITE (MOTIEKYNAPHOR Y3HABAHUEY U 63aUMOOECIEUE 10 NPk~
yuny «n0OX00UM KaK Knkou K SamKY»? KaKue KNerKU & HallIem Op2aHUSME MOZym
‘asipaGamsieame axmumena? Kak G0SHUKAOM KNeMKU UMMYHHOU namamu?

Umo HyxHO noGmOpU O yeEWHOZO UsyueHUS mewsi? § 18 — yueGHuk ans
8 knacca; § 1 AaHHOMO yueBHiKa

@opMupoBAHNE W JHAUEHME MOHOKIOHATBHBIX AHTHTE B ODrAHM3ME
weaosexa. Kax Bl MOMHMTE, CDEU HMMYHHEIX KIETOK — 1eHKOIMTOB — cy
IjeCTBYeT COBEPUICHHO 0CODAR TPYNNA — B-IHMQOLUTE, KOTODhe HATHBAIOT
KaAemKaMU unMYHHOL nanamu. VIMEHHO OHI OTBEVAIOT 33 «JANOMUHAHMEs
AHTHTEHA, T. €. NOCAEAYIOIIeE «VIHABANME s BOIDYANTEIH GOIEIHN 1 BHPACOT-
Ky AHTHTEN, HAUDABICHHAIX HA VHUUTOXEHHe WMEHHO 9T aurirena. Ha
TAKOM MeXAHH3ME OCHOBAH eCTECTBeHHbIil IPHOOpETERHBI WMMYHITET.

MonokaoHatbHbe aHmMUMera, KK W (EPMEHTH, OGNARAIOT BEICOKOM
CcremuuuHOCTS0. OHM «YIHAIOT» I ¢BIAUMOAEHCTBYIOTs TOMBKO (1) CO CTPOTO
OUPEIEHHEIMI HACTAMM AHTHIEHOB (MOTEKY.IAMH GelKOB WIH IIHKONpOTeH-
08, BeTpoeRHBbMu B MemOpans). T[PuueN OAHO MOKOKIOHAbKOE GHMUME
10 He MOKeT CBASHIBATHCA C WHBIM, HECHCWHQHWHHM AIA HETO AHTHTEHOM
M, COOTBETCTBERHO, He MOKET ACHCTBOBATS IPOTHB HHOTO ARTUTeH.

Bee MOHOKIOHATbHEIe AHTHTENA GOPMUPYIOTEs B-iMQOIMTAM, H TOTH-
KO HOCIE TOTO, KAK OTA KJIETKA «BCTPETHT» ATUTEH. BIOCTEACTBHM HMEHHO
IpAMBIE NOTOMKH» KIETKH HMMYHHON HAMATH COXDAHAIOT B ceSe cHOCOD-
HOCTH OueHb GHICTPO BEPAGATHIBATS AHTHTEA IPH HOBTOPHOM BETpeUe ¢ AHTH-
rexom. Temeps OPraHUIM yiKe He TPATHT BDEMS HA «DACHOGHABAHIEs BPALA.
On cpasy e BHHHMAET OPYHe, KOTODHIM + JAHKEL BDAT GyZer moGex ety .

TIPOH3BOACTEO MOHOKIOHATHHBIX AHTHTEI KAK HEPCHEKTHBHOE HAYWHO
HAUpABIIEHUE JABHO JRMETEDECOBATO BpAYel-HMMYHOIOTOB, Yememube paco-
Tht Geunn mposenenst B 1970 r. Ha Gase KemGpuuKCKOro yupepeutera yue-
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Auamna

1. M30GpasiTe B Bitje CXeMB PASIINbIE THIL PEKOMGHHAIUIN TEHETHTECKO-
10 marepuana.

2. BuckaxuTe pame Miemie, GIAT0APS KAKHM OTKPHTHSM HCKYCCTBONO
cospanie pexouGmuanTibx Monexy IHK craro sosuomms.

Cinurea

1. Tlopaccyscmaiite, mouexy we sce remno-MOAU(UUHPOBANNbIE OpramEsis!
MosHO HAgRATE pexomGHmanTHLIM, Kaxie HCKIOUGHNS cyIecTRYIOT?

Orsersre snaxos X OprauH3MEL B COOTBETCTBMI ¢ HX TEHETHSECKMMI XaPAK-
repucKas.

Xapasrepucruxa
opramuavon

Tommo ompuIHposamIHE

THeremio-

MOmHHIMpOBaIC

u peroud-

s w0 Hope-
oNbunant-

o 1 peKOMGH-

nepoouGL-

Myt s nomax

Copr xaprodens, wio-
ir i Konopazexoro
iy (¢ renow nos-
ool Garcrepin)

Cooramasica emca
 renast meayas

Bascropis moce
wonsiora

Tpuraiane - THOPHA
it 4 e (cos-
20 » xomne XIX n.)

Beammormoniil
raax (rex mukorma
yazen)

o it

(Ackapiau-AOATORI-
e, y xoropuix yaa-
e rpymI reron,
crapenis

Baicropies 603 koMb~
ramm

0

Pacremia, sommmume
upu verexarimos
passenowem

1T

[Botocos

12

Touxyionpieon Apor

13

Starp.
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Tanp-Mlans. Bates K KM IPUCOSAMHILIUCE 03ePHBIe cucTeMs! LenTpanbHOTO
u Cenepuoro Kasaxcrama, eme moxe — anraiickue Jeca i YHUKAIbHEE TyC-
TeEEBe npocTpancTsa Yernpra. B cospemenmnx sanosenmmkax Kasaxcra-
Ha HAMOOJIee NOJHO MpeACTABIEHB TOpHsie mammmadTH (3 samOBeAEMKA —
5 Tanp-Illane u 2 - 2 AnTae), 0CTATOYHO XOPOIIO — O3EPHBIE DKOCHCTEMB!
e HeSosurmm yuacTkam ey (Kopramssis, Hayphiasi u ATaKos) i ¢1a60
nyersnu (Vernpr u Bapeakemsuec). Tootomy ars Kasaxerama akTyanso
CO3AAHME HOBBIX GANOBEANMKOB, OCODRHHO B HEAOCTATOUHO NDEACTABCHHEIX
GHOMAX, TAKMX KAK DASANUHe THIS NYCTHIHS W NOYIYCTHIHD (BKIIOUAR
Tyraiiuie neca), KcepouTHOE HUIKOTOPBE U AD.

BaKaswuk, 3an06eOHAR IOMA, IAN0GCONUK, HAWUOMAIbKLLE napK,
OOIIT (0co00 oxpansesxvie npupodHbie MmeppUMOPLY), NANAMHUK NP
podu.

FreE——
(B 55wy s comasen, oxpasase spaposs epp
e
2 oo o o S TSI SO ©
i
L e S ST BT (P D
e
2 Framiore Sy Eivommes) (o B IS FC (I

Tpuamax Banoseamuic Baxasm

Auamna

1. MaoBpasure ® mixe cxemsi wiu Kaprat moe aanoseammic Kagsaxerana, xan
1w xapaxrepueTHKy.

2. JlokauTe HA NPHMEPAX, UTO CYIIECTEYET NPUNIMINATEROS OTIIHE Ha-
MATHIKOR TPHPOZH OT HANUOHATSHEIX MADKOB.

Cinurea

1. Tlopaccyscaaite, Kax MOTMH 6 PASBHBATRCS HMEIOIMECS OXPAMACMAE
npupoxie Teppuropii » Kasaxcrae. Txe 651 Bl PEKOMEHAORATH COIAATE HO-
B1ie? Orser ofocuyire.

2. Ccremarnaupyiire ace oxpansessie obsexTst na Teppuopin Kazaxcraua
1o permonas: Cenepustii, Banazustii, Bocroumsit, Llenrpansustii i 0t Ka-
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sumu Cesapon Muasurreitnon i Teopron Kéxepon. Jlo amux mcenegosamuit
W MOIKe, A GATEM M B HALIM KN CAMBIM OPOCTHM €OCOGOM NOAYYEHIT
AHTHTEN GHLIO BHAGATS WX M3 KPOBM KUBOTHEX. JaGODATODHEIM KphicaM
(uHOTAA 00e3BARAM I IOUIAAMM) BEOMILIH OUPEAeeHHb BOACYITES G0-
3K, A MOTOM 3 MX KPOBH MIBIEKANM AHTHTENA. DTA MTOAMKA XOPOUIO
nOKa3ATA cels MpH MITOTOBEHHM MHOTMX mpemapatos. Ho y Hee Gbui omuH
Goabuioli HeoCTaTOK. BHUIO COKHO OTAENTH APYF OT APYFA PASHEIE AHTH-
Tena. Buecre ¢ ¢Opy’KHeM» NDOTHB JAHHOTO BOIGYANTENA B CHIBODOTKY mHO-
AZAIN W APYTHE MMMYHHbIE GENKH, KOTOPHIX MO0 GHITH JCATKH H COTHI.
OHit GBI e TONBKO He HYAKHBL, A WHOTAA M BPEAHEL.

Munbwreiiny u Kénepy yanoch NOTyHTS euHCTEEs MOHOK/IOHATbHE
anTHTEN, KYABTUBUPYS B-TUMQOLMTE, ¢3HAKOMbIES TOIBKO ¢ OAHIM BOIOY-
sutenen. TlofobHe HONMITKH AeXanCh i panee. OCHOBHBIM HOBATODCTSOM
B PA3PAGOTAHEOI METOZMKE CTANO TO, UTO MCCHEAOBATENN CMOTIH NOIYSNTS
THGpHAHEIe KACTKH — 2u0pUGONL — W3 B-MMGOUHTOB H OHKOIOTHUECKIX Kile-
TOK, UTO CAGTANO HX CAMOBOCHDOH3BEL€HHE in vILro (B MPOGUPKE) IPAKTIECK
seusmbin (puc. 40). Cama TEXHOIOMUA COCTOAIA U3 TAKHX NOCTEAOBATENBHEX
elicraumit:

Pacnioananaiie B-TusoiiTanii OnpeAeIeHHOT0 AHTHTCHS
!
Bripaboria B-muM(OUsTON ANTHTEN ONpEAECHHOTO THIA
!
«Cxpemumanites B-nusoiiTon, BLpAGATHBAIOIIX CTPOTO OTPEACICHHO
AETHTENO ¢ OHKOOTIUECKOI KICTKO, I NOTYueHIe NOKOTeNIS u0pUION
!
Tepecanica na cremupUIECKyI0 THTATENLHYIO CPEAY, HOIBOITIOMYIO BHACNTS
HHCTYIO KYATYPY KITOK, COCTOSILYIO TOTBKO 13 PHOPHAON
!
Beckonetioe pagMioiKeiite NOTYHEHNAIX KIACTOK I HCOTPARINENHAS BLpAGOTKA

3a nposenenubie HeeeAOBaNIS yuembie G Harpaens Hobesenckoii
npenueit 5 1984 r.

JMArHOCTHKA W IeveHMe 3aG0MEBAHMI ¢ MOMONIBIO MOHOKIOHATLHEIX
ANTHTeN. VHHKATHHOCTH MOHOKIOHATBHBIX AHTHTEN KAK CIOMHEIX GEIKO-
BBIX CHCTEM GRKJIOUAETCA B CHIOCOBHOCTIE YIHABATS ONDEACTEHHOE BEIIECTRO.
OBuuro oTuM Bemectsom aBnseTcs Genok (peanmsamus JIHK nosOymurens,
T. €. PeayaBTAT PAGOTH GHMUZEHOS) WM TAMKOUPOTEUR (2AUKORPOMEUH —
CHOMHOE BOIECTEO, UACTS MOJIEKYJIB KOTOPEIX GRIKOBA — NPOTEHAHAR, IIH
NDOTEHHOBAS, A UACTH YIMEBOAHAR — ZAUKO). DTH MEXAHUGMEL HCHOBIYIOT-
CH BO MHOFUX AHATHOCTIYECKHX HPOLEAYPAX, He CBASAHHBIX C HMMYHHbIM
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2. Ouenure peansnyio curyammo. MOII /it BOSHMIHYTS METORHKH H TEXHO-
MOTYN TV UGN OPFANHANOR AKHMBOTHLIX NI KYILTYPH COMATINECKILX KACTOK 10
orpuTaii 10 cospamo pexowGumanTiLx JIHK?

Ouemca

1. Hamumure peqhepar 0 IpHMEHEHI TeHHO-MOMMPHIMPOBANHEL Opranit3-

2. OfeyauTe, KaKoe AHANCHIE HME10 5l COIAANNE ¢XHMEPHEXS KICTOK, CCTIT
6t BuH OTPAGOTANM TEXHOTOTUIN NOTYNEHIS OPTANMIMOR HBOTHEIX 3 Kie-
TOMMIX YALTYP. OEHHTe HOIOWHTCTLNME N OTPHIATETLNC CTOPONH TAXIX
re—

§ 33. Ciocofst mOAyueHIS PeKOMOHEANTHBIX
E30KCHPHOOHYKIEHHOBBIX KHCIOT

Liens u3ywerus Mot memsr: OBLACHUTS COCOB! NONYEHUS PEKOMBHHAHTHLIX
E30KCHPUBOHYKNEHOBLIX KUCTIOT.

4mo makoe namozenmie Gaxmepuu?

Ym0 HyXHo NOMOpUI AN YCNeWHOZ0 U3yHEHUS Memei? § 62 — yeBHuK Anst
7 knacca; § 58 — y4eGHuk ans 8 knacca.

TIPEabICTOPHS COSNAMMSA PEKOMGURAHMHUBLY, WM XUMEPHBLE, KIETOK
 Tkameii. Cosxammo pexomGunantasix JHK npemmecrsosan pan dysxames-
TATBHBIX OTKPHITIH, CAETABIIMX DTOT MpOUECC BOIMOKHEIN. B mepsyio oue-
Deib XOTEI0¢k G5 OTMETHTS WHCTO TEOPETHYECKHE HCCIENOBARMS, NOCBALIEH-
HEIe COSNARMIO XHMEPHBIX KIETOK W TKaneii. Ilepsbie paGOTH B 5TOM HAIAB-
temuu GsLne npesupuATE B Komme 50-X rofos XX B, Oxu He mpeceroBa
KaKoH-1160 MpAKTHYECKOH LeMM, TeM Goee HE CTABIIACK 3ATANA HOTYUNTH
oT nog0GHBIX ucCAEROBaRMIL SKOROMIUECKHI dhDeKT.

Kak TOIbKO OABHIOCH OOPYIOBAHME, NO3BONABUIEE MAHWIYIHPOBATS
© CONEPAUMEIM KJ€TOK, VUeHble HAUATH IKCIEpHMERTHpOBATE. TIputen oxc-
epHMEHTH Ha AleKACTKAX (MKPUHKAX) IATVUIEK YCHENIHO HPOBOAMTICH
5 XIX 5. ORHAKO, KO8 YHEHEIE HONYTHIN BOIMOKHOCTS ¢ HOMOIIBIO MHKDO-
HII BBOZMTS B COMATIUECKHE KIETKH Uy/KepOAHbIE AADA, HAUATACE ITONES IO
COSAAHIMIO PAGHEIX BILIOB PHODHAHBIX KIETOK. BELIH COAHEL KIOTKM, B KO-
TODHIX COEPAKANHCE AADA OTHUX OPTAHMIMOB, KDYIHEE OPrAHOMAB! APYIUX,
& muTONIAIMA, MEMOPAHA M MEMKME ODrAHOMIS NPUHALIEKAIH TDETHHM.
BHUI CO3AHE KITKM, B AAPAX KOTOPHIX COREPIKATHCH XPOMOCOMBI PASHELX
CyIleCTs, HAMPUMED KPOTHKA, €K W MBILIH, UEDENAXH i KAKTYCA.
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Ouemca
1. Hanumirre pedepar o passuriu OOIIT B CHOGM PEFHONe WA B COCCAHNX
rocygapersax (k) 5 Mpe B HeOM.
2. OGeypuTe creAyiomee BHCKASMBANIE YIeHIX: «300MaPKY, HAYUOHATLHbE
napru, Gomanuveckue cads u 3ANOGEINURY U IAKAINUKY OCMANMER Ha coz00Hs.
“eenemuuecius pesepaon” 01R MO UCHe3ANUUT GuO0S pacmenuil u HuGOM.

§ 57. BAKOHOZATELETBO CTPAHBI IO OXAHE NPHPOILL.
Heropus u cobpemennoe cocrosmue sanosennoro nexa s Kasaxcrame
(915 donoanumensrozo wmenus)

Baxomonaremmas Gasa mo oxpame mpupomst B Kasaxerame. Bee
MePONDHATILS, HAIDABIEHHbIE KA COXDAHEHHE, PALUOHATLHOE HCHOIIOBAHIE
M BOCHDOM3BOACTEO IPUPOAHBIX PECYPCOB — COEPEIKeHME BIIOBOTO MHOT00D-
Dass (IOPH M (AYHBI, BOTHEIX DECYPCOB, ATMOCDEDHOTO BOJAYXA W T. A.,—
peryaupyiores KOHCTUTYMeli CTDAHEI, PASINYHBIMH 3AKOHAMM, YKA3AMI
M IOCTAROBACH AN,

Tlepouiii saxon «O0 oxpase npupoxs s Kasaxckoit CCPo Gsr npussat
5 1963 r. OH COZEPHKAT TONBKO HECKOTLKO ODUIMX TIAB 0 HEOOXOMMMOCTH
GepexHoro oTHOWeHMs K UPMpORE M coXpamemuu ee Gorarcrs. B 1981 r.
5 Kasaxcrae OLUIM NDHEATH cpasy Apa 3aKoa: <00 OXpame armocdeporo
B03AYXa> 1 «O0 OXPAHE W HCHOTBIOBAHMI KUBOTHOTO MUDR» .

OcHoBOIl HAIMOHATBHOTO 3AKOHOAATEmbCTBA cyBepemmoro Kasaxcrama
sunacs Koucruryuus PecnyGausw Kasaxcran 1995 r. Crarss 31 raacur:
«TocyaapeTso cTaBMT HeaBI0 OXpARY OKpYKaOmel cpesi, GaarompuaTHOL
VIS KHBHE M 3Z0pOBEA uenoBekas. TAKHM 00DAIOM, FOCYAAPCTEO Geper Ha
e oTBeTCTBEHHOCTS 3 O0ECHeueHHe GIATONPUATHEX VCIOBHH OKDYHai-
et cpens s cBOEro BApOAA.

3a rogs rocyxapersenoli Keaasmenmoctu s PecnySmnxe Kasaxeran Gunu
NDHEATH CIEAYIOUIME 3AKOHOAATE LHbIE AKTH, PErYIMDYIOIIE BONPOCH OX-
past oxpysaomedt cpexbi:

~ Ilecnoii xopexe Pecnyomuxu Kasaxcran (1993);

~ Bomsit xogexe Pecnyomuku Kasaxcran (1993);

- Bakow PecnyGrmxm Kasaxeran «O0 OXpAHE, BOCHPOMIBOACTBE

 HenoKaoBARMH KuBOTHOrO Mupas (1993);

- Vxas Tpeaugenta PK, uveionuuit ety sakona, «O neqris (1995);

- Vxas Tpeaugenta PK, umemomuit cuny sakona, «O semes (1995);

~ Vias Ipesugenta PK, umeiomuii cuy 3aK0na, «O HEAPAX U HEAPONOTH-
aoanmis (1996);






OEBPS/image/333.jpg
Pute. 40. Draimis HOTYHeHI MOHOKIOHATLHLX ANTHTEN

1 - 1a60paTOpHOE KUBOTHOE ~ ML, KOTOPAS NOARCPIAACE BOTACHCTRINO CTPOrD
ONPEAEIeHHOr0 aNTHIea, B PESYALTATE YETO B ee IIETKAX BHPAGOTATHCS MOKOKIIO-
HATLbE ANTHTEAA, NATPABICHNLIE HACHIO TPOTHB Hee, — AOKOP KIETOR COTCICHIN;

2 - munyRLL opran — ceneaenKa 1A6OPATOPHOTO HUBOTHORO ~ MeeTo (OPMHPO-
Baia KIETOK MOMYRHOR maMATI — B-1mMoNITOR;

3 - xyaLTypa KITOK ceneaeiiis (HOTCTOROrO KBETA), CHOCOBHAIX BEIPABATMIBATE
‘HEODXOAIMMLIE MOHOKIONATLIME AHTHTENa;

4 ~ omkoormuccKie KTKH (CHHEro [BeTa), 0IATAIONME CHOCODHOCTHIO K Gec-
KORTPOTEHOMY HCOTPARINEHHOMY PAIMHOKENHIO;

5 - obpagomanite 2ubpudox (AEITOro NEET)  KACTOK, ROIMMKAIOIUIX B PE3YTh-
TATe CAMANUA OMKOKACTOR I KICTOK NPOMAROAUTENCH MOHOKIOHATLHLIX ANTHT

6 - hopaupoBaNIe UNCTO KYALTYDH THOPHAOM HA THTATEALHOR CPEAC, KOTOPHIC
cnuTeaupyioT MoROKOUATLHEE AnTHTETA (7);

8 - CXeMATIUIO MIO6PAKERHOE MOROKIOALHOE AnTHTe10. THIOTETIHECK He-
ToN HOKagANA ero ABOHCTRENNAS HPHPOZA: 4 ~ MOEKYAPHAS OCHOBA, 0 - CHempH-
“teckas wacTs, ¢ySHAOMATS ANTHICH.

orseron. Hanpumep, scen masectHbil dKcmpecc-TecT Ha GepeMEHHOCTH OC-
HOBAH HA M3MEHCHMM OKDACKM, NOABNEHWH OZHON WM ABYX TOAYOMX mO-
x0coK. Jeno B TOM, 4TO MADKEDH HPEACTABIAIOT OGO MOHOKIOHATbHEE
QHTHTEA, CBASLBAIOLIIECH TOTBKO € OTHUM U3 TOPMONOB GepeMEHHOCTH (X0-
PHOHUUECKIM TOHRAOTPOIHHEOM — ropMOHOM uenosexa XI'). Tlpu usroronie-
HHI 9KCTpeCe-TECTOB HA GEPEMEHHOCTS AHTHTENA GHOXUMINECKH «LEIIAIOTs
K MozexyZam (IaTeKc), KOTOpHe OKpAUIMBAIOTCH. MeXamuswsl, meamue
B 0CHOBE H3MEHEHIA OKDACKN, TOYHO KONUYIOT MEXARHIMBL BIRHMOEHCTBI
«amTHren — amTuTen0s. ECIH TOPMOH GEDEMEHHOCTH IPUCYTCTBYET B MOue,
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Kaxosa e GbUIA CyZ50R DTHX HEPBEIX ¢ XHMEPHBIX» KeTOK? OHI TAK Hit-
KOTZA  He IPEBPATHITINCE B ¢ XHMEHHIEs ODTAHUIMEL, BOIMOKHO, K CUACTHIO.
CipopMupOBaHHbIE GTATOAADA IKCIEPHMEHTATBHEN MAHUIYIALHAN KyIBTY-
DB KJIeTOK M TKAHEH OCTATHCE MO CYTH GecOPMEHHBIMI KYUKAMM KIETOK,
KYJIBTHEHDYEMBIMH HA NMTATENBHSIX CDEAAX B YCIOBHAX AaGOpaTopHit B wam-
xax Tletpu u mpoSupkax. Kax rosopsr, in vitro, 4ro B mepesoze ¢ IaTHH-
€KOTO oaHANAET < cTees. WHBIMN CIOBAMM, VHEHHIM He VAAIOCH B XOfe
STHX OKCIEDHMEHTOB OTCIEHHTS, KAK Be/ Gbl CE0R TEHBI PASHBIX OPTAHUINOB
B EAMHOM (YHKUHOHHDYIOUIEM CI0KHOM Terte. Befb TeXHOONH MOy YeHI
«OPrAHUIMA» M3 «KYIBTYDH COMATHUECKHX KIETOKs TOTAR HE CYIIECTBOBA-
0. Tho CyTH YAUKAR METOAMKA KIOHMDOBAHMS KHBOTHBIX, T. €. NOTYHeHNS
LENIOT0 AUBOTHOrO OTAHMAMA U3 KYIBTYDH COMATHYECKHX KIETOK, A0 CHX
10p 20 KoHUA He oTpaGoTana. CIEAYET NOHUMATE, UTO ¢KIETKI B KYIBTYDEs,
B OTIHUME OT ¢CBEKMXo COMATHUECKUX KIETOK, HENOCPEACTBEHHO HIBIEUeH-
HEIX M3 UBOPO OPrAHMIMA, IPOLLIN YHe HEKOTODOE, BOIMOTKHO, OUEHE GO
10E 1 e BEErIA YUTeHHOE KONUYECTBO AeieHuil. A Uepes Ompeieentoe Ko-
IMUECTBO MUTO30B TIOGHE CHENHATIIHPOBAHHELE KICTKH TeIa TEPAIOT CBOI0
cremmanusanmio. OHM BHOBS CTAHOBATCH HegH(QEPeHIMPOBANHENI, Kax
¥ K7eTKH 3apOABIIIA. MeXAHMIMBI HX TEHETHUECKOTO ¢BOIBPATAS B CTOPORY
(POPMHPOBAHI CHEIMATMIUPOBAKEBIX KIETOK MHOFOKIIETOUHOTO OPTAHHAMA
ouens cxaGo mayuens. Ho ma (OHE NPONBMKEHWS TeXHOMOTHIl KIOHMPO-
BAHIA BOIMOKHO B OT0i 0BAACTH OYAYT CO BPEMEHEM AOCTUTHYTH SHAUM-
Teaubte peayrbraret. Tloka e yenemsas ma 100% MeTofuxa moryuesus
LENI0r0 K UBOrO OPrAHMAMA H3 KYJBTYDH COMATHUECKUX KIETOK OTPAGOTAHA
TomBKo ANA pactemuii. OG 9TOM peus NOMAET B HAPATPAGAX, NOCBAUEHHEIX
KJIOHUPOBAHMIO OPTAHHAMOB.

Coananue pexomGunanrsix JIHE Hauatoch c maywenis (pepuentos i
DPYcos. C HX NOMOINBIO BHYTPUKJIETOUHHE IEHETHUECKHE NADAIHTH! CLOCOD-
HE eBeTpansatss HeGoxbIol Kycouek cobcrseruoii JIHK B moxexys JTHK
KIeTKH XosaMEA. BEUIM OGHADYEHE (EDMHTH, «PA3DEIAI0ILHEs U ¢CUI-
saoupes JIHE. Ho 97010 0kagaiock Heaocrarouso. Ceroins s sHeApenis
B TEHOM HYKHA ACTHIA, KOTOPAs GYZeT HeCTH Ha ceGe HYMHHi Qparment
JIHK u uMeHHO ero «BBOZHTS» B uysyio Monexyny. Huaue rosops, Gbura
HYKHA CUIMA», KAK B IOPUIE, GIATOAAPA KOTOPOH MOMHO CAENATH ¢HHD-
eKIMI0s. DPATMEHT MONCKYIIHI, BHIOIHAOWMI POTh HEBEKIHORNOM HITBL,
CTANH HASHIBATS GeKMOPON.

K C08y Cka3aTh, 40 M306DETEHNS WINPULLOB 1 KANENLHNLL MEAALIMHE NPAXOAU-
70Ch NPOUTPIBaTS & BOPLGE 33 X/3Hb AaXE BONEIHAM, CHMTAIOLIAMC CEroAHA
«ChaBLIMIA». TaK, HOBODOXAEHHSIE ACTM MACCOBO YMUPATW OT AMIEHTEpAU W3-3a
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- Bakon PecnyGmuxu Kasaxcram «O0 oxomormueckoif oxcmeprises
(1997);
- Baxon PecnyGmuxn Kasaxcran <0G oxpame OKpysammeii cpegsts
(1997) (Brun aelicrauener o susaps 2007 r.
- Baxon PecnyGmuxu Kasaxcran <00 0C000 OXPAHAEMBIX NDHPOHEIX
reppuropuaxs (1997);

- Dxonoruueckmit xogexe PK (2007).

Crtenyer 0coG0 nOAUEPKHYTE, 4To GasoBsiM ABAIOTCA BaKor «O0 0xpae
oxpysanomeii cpeasts u DKonoTHueCKIH Kogexe.

3a mepuox rocyxapersennoit mesasueuyoctn Kasaxerama Gbuio npias-
To MHOTO HOpMaTHBHEIX akToB. Komen XX B. 0IHAMEHOBAJCH COCTABICHH-
M npHRATHEM HA IpABHTENbCTEEHHOM ypobHe «HanuonabHOM cTparerui
¥ naama geficTsuii MO COXPAHEHMIO  COATAHCHPOBAHEOMY HCHOTBIOBAHIIO
Guoormueckoro passooGpasuss.

B HAUATe HOBOTO CTOMETHs GBUIH NPHHATH HOBHE 3aKOHH: «OO OXpane
arvocdeproro sosayxas (2002), «O6 OXpare, BOCHPOHIBOACTSE H HCHOTB30-
BaHuK KuBOTHOrO Mpas (2004) i <0G 0COGO OXpAHAEMBIX IPHDOTHBIX Tep-
putopusixs (2004). C npHHATHEM ABYX NOCIEAHNX GRKOHOB VTDATIN CILIY
AHATOTHUHBE, NPHEATHE panee.

Bamosenmuxu. B 1926 r. 5 10mmom Kasaxcrame Gbur cosgas mepssiii
B pecnyGuuke sanoseuuk Axcy-JKAGATBLIB KAK ITATOR HPUPOLH BANALKOLO
Tanp-Mans.

Bropsit Gaun sanosenmuk Haypsissiv 5 Kocramaiickoli oomacrn (1931),
BoABIIM NOX OXpAHY YHACTKM UeMEHOH cremu, cambiii oxHb cocHOBBI
Gop H HECKOTIBKO THIHUHBIX CTENHEIX 03e] ¢ HX Goratoil dayroii (puc. 56).

Puc. 56. Haypuasiseerii cocnossii Sop 8 Kocrauaiicxoit obaacti
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OH CBASHBACTCA ¢ ARTUTENAMH, ¢IPUBAJAHHEIMMS K NPOABAAIOLIEMY OKpAC-
xy narexcy. Ilospasercs nepsas ronyGas MOTOCKA, 32 KOTOPOHt 00AIATENHHO
Ro1KHA mOsBHTEC BTOpAs. Ee1u e ropmosa GepementocTH uenosexa (XI')
HeT B POGAX, TO OKPACATCA MODABJCHHBIE B CIEIOUIeE OKOUIKO AHTITE-
1a, monyuenmbie H3 OpramuaMos Muimeii, TAK y GePEMEHHBIX BOIHHKAIOT ABe
HOOCKH ~ OJHA OT CBAGHIBAHMSA UE/OBEYECKMX MOHOK/IOHAIBHEIX AHTHTEIN
C TOPMOHOM, & BTOPAR — OT « MBIIIHHEIX s MOHOKIOHAILHELX ARTHTE, KOTOPBIE
JAIOT 1BET, He CBAIKIBAACE C UENIOBEUECKIM TOPMOHOM, A CBAISIBAACE TOIBKO
¢ MozexynaMu Kpacurens — rarexca. OHW AAIOT HONOCKY B JIO0OM ciyuae,
HOKA3KIBAS, UTO TECTHDOBAHIE COCTOATOCH I EAKTHBE cpadoTanu. [oaTomy
¥ HeGepeMeHHEIX JKeHINUH BHAHA OAHA MONOCKA, A y GepeMerubIX — Ase. Ben
e CAM TeCT HeKauecTBeHHEL, TO He NDORBISETCH Hil OXHA NOOCKA.

Tlof0GHEe e NpHEMBI NBITAIOTCA MENOTBIOBATH B PASAMUHEX (opMAX
KCHpeCe-IMATHOCTHKH OHKOJOTHUECKUX 3aG07enanuil. D10 0CODEHHO AKTY-
AJBHO, TAK KAK NDEANOTATAETCH AOBHTBCA YCHEUIHOM JMATHOCTHKN DAKA HA
CAMBIX DAHHUX €ro CTAAMAX A0 MOMEHTA (OPMUPOBAHMS OUYTHMOM BHAH-
soii onyxomi. JIeAAI0TCA HOMITKI PAIPAGOTKH MAPKEPOB, PEATHPYIOLX Ha
OHKOKJIETKH KAK HA ¢MMIIeHMs. B 9TOM CAyuae MAKED BHICTYHAET B PO
AHTHTENa, 4 OHKOJOTHUeCKME KIETKH — B ponu amrurena. I uX B3aMMO-
elicTsun (+yIHABRHMMS H «CMDAHMI>) YAATOCH OB OOHADYKUTE OTAENbHEE
OHKOTEHHBIE KIIETKH EII[e /10 TOTO MOMEHT, KAK OHH c)OPMHPOBAIH OIyXOIE.

OpHuM M3 NEpCIEKTHBHBIX HANDABIEHMH, IOKA He UMEIOUIX NOATBEDK-
JHHBIX PAKTHUECKMX DE3YIBTATOB, ABIAETCS NONBITKA HCKYCCTBEHHOTO
POPMUPOBAHHS ¢ 601U EOHbLX NYAbs. DTO AHTHTENA, KOTODHIE COREPIKAT ¢yGOMt-
Ll MEXAHHIMo — XMMIUECKHI WIH PARMOAKTHBHEL d7emenT. OHU €n0COD-
HEL 0Y3HATE» H ¢HOTYOHTBe TONBKO KIETKY ¢ OTKIOHEHHAMN B DASBHTIN —
ouxonormueckymo. T[peANOTATaeTes, UTO NDH HTOM AHTHTENO He GYACT pea-
HDOBATH, T. €. BIAMMOZEHCTBOBATH C ODBIUHBIMH KIETKAMM OPAHHIMA,
¥ ByAer A HEX MOTHOCTHI0 Geaspeaso. Ho MOKa COIIAHME KIETOK WM MOMe-
K1, CHOCOGHBIX PACTIOSHABATS i VHHUTOKATS TOBKO IOBPEX IEHHEIE KICTKH,
ABIAETCA NEPCIEKTUBHAIM HANABICHNEN HCCIeAOBRHNH, & He MeAIMHCKOl
peanbHOCTBIO.

KACmKu uMNyHHOL NANAL, NOHOKIOHALLHbIE GHMUMEND, LUOPU
Goanel, anmuzens, «aoaweOH e NYAU>.

2. OGwscuuTe, nOWeMy BaHO GBI HOMYTHTS PHOPHE KICTKH.
i rr—
1. Jlas wero H306PETAIOT i NPHMEHSIOT MOHOKIOHATEHEE AHTHTETA?
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OBessoxMBaNMA OpraHuaMa. CKONLKO G5l BOA! HA ABaNH BONSHOMY PeBenKy,
BCaCHiBaHME €8 B KULIEUHUKE B KPOBL HE NPOUCXOANTO. Celiuac 3Ta npobnema
PeLLGETCA BHYTPUBEHHSIM BBACHMEN GHIMONOTMUECKOTO PACTBOPA WM PACTBOPa
Pusrepa.

Tlponece cosnanus pexonOumantasix JIHK b nactosiee Bpens BKIouAeT
B cebn HeckombKo o0szATEBEBIX oTANOB (puc. 34). Heo0xommmo nommmars,
4TO NOPAKOK OTHX DTANOB MOMET OTIMUATHCA B 3ABHCHMOCTH OT DErJIAMETA
paGoTsr naGopatopuu, wemu Mecaesosamis u T. A. HpAKTHUIECKH Bee FTAmBI
JOIKHEL BHIONHATECA, HO TOPAAOK KX BHIOHEHMS MOKET CYIIECTBEHHO OT-
MuaTheA. PACCMOTPUM OLMH M3 BADUAHTOB.

1. BrisiBienue B OnpeaenenHoM 0pzanusxe-JoHope rema (Wi pYmIEL re-
H08), KoTOpall HEOBX0AUMO «BeTpouTEs & JIHK ADYTOro opeanusna-peuunuen
ma. Hacto j1s 9T0r0 MOTYT HCIOABIOBATE cexpennposamue JIHK (cu. § 27).

2. s sceit IHK opeanusna-0onopa ussnexaior seoSxonussiit ren (i
IPYNIY reHOB), PA3DE3AR MOJEKYAY TAKHM OGPASOM, WTODH MONYUMTH HY-
stk pparsest.

3. MHOrfA COINAIOTCA KONMH BHICTEHHOTO TeHA, T. €. ero KIOHUPYIOT.
Jlasssiit mpouece GYAT MOX03 HA CTAHAAPTHYIO PEMLIMKALHIO.

4. Tlopguparor ayuummii THK-BeKTOp, CHOCOBHHIH He TOTBKO NPOHUKHYTS
B KIETKY PEUUNUEHMHOZ0 0AHUING, HO W BCTPOUTS JOHOPHbLIL 2eH B ero JTHK.

5. «Bupesaiors JIHK-Bextop u Beero remoma opramusma (4ame scero
Bupyca). BeKTOPOM MOZKeT OBITh i 11AIMUAA (HEOOBIIAN KOTBIEBA MOTEKY-
xa JTHK Gaktepuii, HAXOAAIAACA HIOMUPOBAHHO OT OCHOBHOXO HYK.ACOUD).
Paspesator JTHK Takim 06pasos, uToGH OCTABUTS TOIBKO GEKMOPHYI0 NOCIE
Qosame.tbkocmy Ges APYTHX BUDYCHBIX WIN IIASMIHEX TEHOB.

6. Ecau sreapsiemsiii res k1ounposa, o Kaomnpyior u JIHK-sextopsi.
Be e KIOHHPOBAHME NEDECAXKHBACMOrO TeHA He NDOHCXOMILIO, TO M BeK-
Tophl TaKKe He KIOHUpYIOTC. YAIe BCEro KIOHMPOBAHIE NPOBONUTCS, 0CO-
GeHHO eci1H OPraHUIMAMM-IOHOPAMH ABIAMOTCH GAKTEPUI, HANHMED HCHOTh-
GyeMble /Us IPOMIBOACTEA MHCYIHHA YENOBeKa.

7. TIDOMCXOANT CBOEro OAA «CPALMBAHNE», «BCTPAMBAHHE HEPECAKH-
BaeMOro oT A0HOpa rema ¢ BexTopon. To, UTO BOSHHKAET B PEIyIBTATE, ViKE
MOKHO BAdBATS pexoxOunanmuol JHE.

8. TloaroToBenHBI KOMILIEKC ¢2¢H — 6€KMOP» BCTDAMBACTCS B TEHOM
KieTKu-penunenTa. D10 CIOKHAS, HO XOPOUIO OTPAGOTAHHAA NPOUEAYPA.
Jlns yememHocTi AAHHEX MAHMIYASUEH HCHOTBAYeTes 0coDH Temmepa-
Typubiit pesun (uporpesanie), AoGanienue peaxupos. Yacto omH conep-
KAT MUKDOD/IEMEHTEI, (JePMEHTEL i BEUECTBA — PErYIATOPH POCTA M renHol
aKTHBHOCTH.
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Puc. 57. Osepo Vauxen Anars » Haefickou Anatay

Tpersum mo cuery cran samosexmux Ammarst (1931), mpexcrasnsomuii
oraommsie yuactkn mpupost Ceseproro Tsms-Illams ¢ ero BeprHkansuoii
HOACHOCTSI0, IyUIlle BCEr BHPAKERHON HMEHNO 31ech, B IERTPATLHOM HACTH
xpe6ra Hueitcxuit Anaray (pic. 57).

Banosexmux Bypasait, npencrasaasmuii coboit aTa0RH0e coueTanue cre-
111, COCHOBO-0EPeaoBOro Jeca HA IPAHMTHOM KpsKe M jecHiX osep Koxmeray
(Bypabait, llopran (Illyuse), HeGause), mpocymectsosan seero 15 mer. On
b1 auxBHAUPOBAH B 1951 r.  GOABIIE He BOCCTAHABIMBANCS.

Banosenmux Bapeakeasyec cymecrsyer ¢ 1939 r.

Banosemux Kopraussimexuii, suepssie costanmsiii 5 1958 r., samumaer
5 ocosoM aksaropui osep Temus u Kopramsss b Ilenrparsnon Kasax-
crame (AKMONMHCKAR 00/ACTE) W JIHIIL HEGObIINE YUACTKH pHeranmeli
K HEM UeAUHHOI cTemH. Biech HACTOMINEE UAPCTBO BOROIIABAIOUMX ITHI,
B TOM UHCIe M CAMAS CeBePHAA HA AGUATCKOM MATEDIUKE KOIOHI (IAMHHIO.

Banoseamux Mapkakoas npexctasiser coboil OAHOMMERHOE 03€pO 1 Top-
nyio Taiiry I0sHor0 Antas (puc. 58). OPraHHIOBAH NOUTH ABA ACCATIICTIA
cyera (1976).

Tlyersimmsii samopexmus Yerupr, sanapmuii casylo BOIBHIIERNYIO TACTS
Bamaguoro wnmka Yerupra, sosHux 5 1984 r.

Haxomex, oTHOCHTebHO HeTpOHYTH yuacTok Taliri 3amazmoro Axras
1OZ TeM e HASBAHMEM YAATOCH 3AOBeRATH B 1992 .

B 1998 r. cosnan Amaxoxscxuii sanosenuns s Aexsre pexu Tentex u Ha
octposax osepa Anakons Ha 1oro-soctoke Kasaxcrama.
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2. Hagomire NPIIHEL, TI0 KOTOPSIM CTOHT PASBHEATE TEXHOOFHIO IPIMEHE-

Auamna

1. Maobpagute B BHAe CXCMS! BOGMOAHOCTI NPHMEHEHIS MOROKIOHATLHEX

2. TlpoanauanpyiiTe OTANL COIAAMIS MOHOKIOHATBHAIX AHTHTEN, OOLACHI-
Te SawemHe KANAOTO U3 HIHX.

Cunurea

1. Tlopaccyssxaiive, Kax «qo1ueGHbe MY CO BPEMEHEN MOTH Ghl PeIINT:
npoGaeny seseria pastHLX saGonesamILii.

2. Cuopenupyiite curyamuio: «B Gauxcaiuien Gydyuen ydacmes cunmesupo-
QMY MOKOK.AOHAALHYE AHMUMENA, PACNOIHANUUE AIOGbie KACMKY HAIEZ0 0p2a:
HUSHG, uNCWE OMICIONENUS § PASGUMULS.

Kaxite IepCIeKTHRL 6IAT0AADA ITOMY OTKPOIOTCA TEPEX e0RCeCTROM?

Ouemca

1. Hanmmmre pediepar o paspaboTie i IECHEKTHRAX NPHMEHERIS ¢BOTIIED-
Hux ey,

2. Ouemire TepamesTITECKHe 1 IKOHOMIECKHE NOCTEACTSIS MPHMEHEHIT

Baxmouenne no pasreny «BHOMexMLMEA 1 GuouHPOPMATHKA Y

DIEKTPOMATHITHEIE BOMHB! BOSHUKAIOT KAK IO, CONYTCTBYIOIEE HCTOU-
HUKY 91KTPOMATHHTHOLO H3IYeHHS 1 CIOCODHOE CYMECTBOBATS B BAKYYME
B BHIe BONH AaKe B OTCYTCTBEM MCTOuHMKA. Pasubie DMB, oTmruanomuecs
CBOWM IDOMCXOACHHEN I (PUSHUECKHMI XAPAKTEPHCTUKAMMN, ABIAIOTCA Ua-
CThIO MPUPOHBIX ABACHMIl WM HpOIECEOB, costanmbIX moxbMu. Hauomee
GesomACHEL /Ui OPrAHMIMA UEIOBEKA PAAOBOIHAL, Ten0 (MH(pAKpACHOE 13-
ysenue) u uumbiii cser. HauGoee ONACHE PERTIEHOBCKOE I TAMMA-HANY-
ueHHe (PAIHOAKTHEHOCTS). B HEJIOM MOAHO CKAJATH, UTO YeM MEHbIe ATHHA
BOIH W BB HX UACTOTA, TEM OHH OUACHEE.

Crenens Bosgeiicrsis DMB 3ABHCHT OT WX CIIB, NPOJOIKHTENBHOCTH,
Hazus npenATCTBMi MesAY BoKOH u oFvexToM. Jl0G0i HKuBoii oprammaN
B npHpoKOli cpee moABepraetcs pastuuEN BosKelicTaunm IMB (5 ToM e
e M PRAHOAKTHBHBIX), KO OHM 3AUACTYIO GE3ONACHSI (eCTeCTBOHHBLI PALHOAK-
tuBmbi dom). Onacubie snauerus DMB YKASAHBL B IPUIOKEHIN YUeOHUKA.

Opsus w3 sBxeHuid BOAHOBON NPHPOXB! ABAAETCA TBYK — IBYKOBAR BOI-
Ha. HeOBeK CN0COBEN BOCIPUHHMATS IBYKOBHIE BOHH TOBKO ONPEAEEHHOM
uactorst (20-20 000 T'u). JloGsie aByKoBbe BoszelicTsMs, HAXOAAUIMECS KA
IPAHMIAX BOCHPHUMYHBOCTH (HACTOTH, CILTH M BEICOTEL 3BYKA), He ABIANOTCA
nosesHsivi. OHW IPUBOZAT K HAYUIEHMAM B PAGOTe OPraHa CIYXa, A TAK-
e YXYAIIAIOT COCTOAKMUE OPFAHMAMA B UEJOM, HOITOMY X CTOMT HACEraTh.
BInisiHMeE OCTANBHEIX 3BYKOB GE30NACHO I MOJKET BHITH NO/EIHO.
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Pue. 34. Tlpouece cosganus pesomGumantisx THK

1 - ebextops - B AMMNOM CIydae GAKTOpHATLAN WIININ IA — e, TONHKO SR

2 — ren (seposTio, pesyrTaT Myramu), obecnesBAOI AaoMy WTMMY Gakrepui
yeroliuipoers x auTuOHOTIKAN;

3~ dparssenr JTHK, cozepsiamiit neofxoausui 413 BOTpAUBANILA Tei (HANDHNED, WHCY KA
e10BeKa), KOTOPLAIE HEOGXORIMO BETPOITS B APYFYIO ICIOTEY (HAIDHNCP, GAKTCPHATLYIO).

4~ ACaliT POCTPHKIHS — +BISPEAICs ¢ TONOUIIO (PMOITOD HOOBXOTION JOHOPHOND Feia.

5 — pouopL reit; 5a — « e KoM MoneKyT JTHE.

15 * <paspesaiiiasis © HOMOINLIO (ePMEHTOR IIAIMILAR, TOTORAA 1t +BIIMBAIILIOS AOHOPHOND
LRy ——

6 ~ IIA3MIA — BKTOP C BETPOCHILI JOHOPHLIN FEHON; J — 60 IOMOIIGIOT B CPAY € HONOTH-
ugposas Gascropissas;

7 - Gakcrepuansinue knerkt; I~ coberoenmas kombuenast JIHK Gakcropit;

§ — reuNO-MOHQUIPOANKAN CAKTODI, KOTOPASE YIKE (3UPATILIACES TIATMIAOH-BOKTOPON.
Tlocze 91010 KYIVTYPY KITOK OGPAATLBAIOT ANTHOHOTMKON M Bco HONOTMGUIMPOBAMITC
Gaxrepi (7) nOrIGaior, TaK KaX e WMEIOT COTCPABIETOC B ILIAINIARX TeHa YeToiBOCTI

9~ Ao JoNEPILIe PeHO-AOAAPIIIPOBAIILLE KACTKIL — DEQYILTAT CPBOTO AEACHILR 1eXOMON
NaTepuHCKOI KneTiH, mOnyHMBIIeH TIATAY;

10 ~ HeTLApe AOPIME FOIIO-MOMIDHIMDOBAITIC KIOTIH — POSYILTAT FTOPORO ACIOMILS ABYX
KIOTOK TIePBOr0 HoKoews. MHOTONMCACHILE TOCIEAYIOIIe ACCHIS IIOTONHO KYILTYPH Ha

exene e orpuskemst.
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Pitc. 58. Oaepo MapKaxots PACOTONEHO B MeATOPHOf KOTIOBNHE A BLCOTE
1500 31 max yposien: nops. HMENIO NOSTOMY KaXYTCH CPABHUTETHO
"HEBLICOKHMII OKpYZAIOIIIE €0 XPeSTH!

B 2004 r. — Kaparayexuii sanosexuus 5 Apesux ropax Kaparay s 103
o Kasaxcrane.

M3 178 sugos maexonumamwuux Kasaxcrana b HEHE CYUIECTBYIOUMX
samopexnuax oxpamsorcs 140 (78,6%). Cpens mux 22 suga samecems:
5 Kpacayio xmury Kasaxcrana (1996). Coscem He BCTpewaioTesi Ha 3amoBet-
HEX TeppuTopuAX 38 BuA0B (21,3%), B ToM umcne 13 BIZOB, daHeCEHHEIX
5 Kpacuyio kmury. DTO BHXYXOTb, JMecHAR KyHuma, esponelickas HOpKa,
rurasTexuii ciensim. Bie 5ANOBEAHIX TePUTOPHI OKAJATHCH MHOTHE TH-
IUUHEe NpEACTABUTEH MyCTHEROM MePUOPaYHLL: NATHIATEH KapIHKOBHIL
TYMIKAHUUK H 3 BHAA TPEXNATHX KADIMKOBEIX TYNIKAHUUKOB, HKeATas HeCT-
pymxa u gaxe smgemux Kasaxcrama cenesumus. Bee oTu BMIb! oamecembl
5 Kpacuyio xmnry Kasaxerasa. A ¢ KDACHOKHIKHBIM DHIEMUKOM BANALKOLO
Tanp-lans cypron Mensdupa nonoxenue npocto xasyeroe. On He BeTpe-
uaetes ma TeppuTopHM samosexmuxa Axcy-HKaGarsUisi, Xors ofuraer scero
B HECKO/BKIX KHJOMETDAX OT €r0 1070-3ANAEX TPAHMIL.

OGuuii BHBOA: HEOGXOMMMO COITAMME HALEHKHO OXDAHAEMBIX DEIEPBATOB
B PAGTMUHBIX THIAX MYCTHHS (IECUAHBIX, LIHHUCTELX, IECCOBBIX, IEGEHMCTO-
KAMEHMCTEIX, CONORUAKOBHIX), /U KA 10H 13 KOTOPSIX XapaKTepes caoit Ha-
Gop domoBEX MieKomHTaBmIX. OcOG0e BHEMAHNE JOIKHO OHTH 00pAIEHO
Ha SanARHb PETHON, B TOM WHCIE W HA KOMUHY pexi HKalsIK.

M3 nmuy B KASAXCTAHCKUX SRMOBeAHUKAX rHeafuTes 346 B0, UTO CO-
crapaser 87,4% ot Beex rHesAUMXCA B pecnyOauke. Cpeau Hux 39 peaxux
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BuUOUH(OPMATHKY MOKHO PACCMATPHBATS KAK MeKMCLUILIMHADHOE HA-
npaBieRue WM PAIAET GUOTIOTHH, HANPABCHHA KA WIMPOKOE IPUMEHEHHE
COBDEMEHHELX METOZOB KOMIBIOTEPHOTO MOZEHpOBaHNs. MeTons: ououndop-
MATHKH B OCHOBHOM HPUMEHAIOTCS B MOIEKYIAPHON reHeTHKe (TeHOMMKe),
Guomke, 9KOOTHH, PAPMAKOTIOTHH H MeAILHHE.

DKO (9KETPAKOPIODATLHOE OILIOIOTBOEHIE) — 3TO METOMMKA OIIOAOT-
BODEHIUS BHE ODPAHUOMA JEHUJMHEL HIBIEUEHHBIMH OTHOBCKUMI TAMETAM.
Merox Gsun paspabora u yememso npusesen P. JI. Dasapacom 5 1978 r.
(Hobenencxas npenus 2010 r.). C rex nop merox DKO yenemuo npumensercs
BO MHOTMX CTPAHAX MM

PaspaGorka DKO 103801118 MEOTUM GE3IETHBIN CeMbM 0OpECTH Aetei,
OAMHOKHM KeHINMHAM HCHITATH PAZOCTH MaTepHHCTBA. Celfuac KOTMUECTSO
eteii, poausmmxes 5 peayabrate DKO, COCTABIAET GoJIee LIECTH MILLIHOOB.

Kaxasit Komkperssi cayuait u, cootsercrsento, Meroguxa DKO umeior
cBou ocobenocTi. B oimen miae 570: 1) monyuerue raxer (aHuexeTox ue-
pes 36-37 uacos BosfelicTBMs TIOTEHHHIUPYIOErO TOPMOKHA) OT 0GOUX POH-
Tenteli; 2) nx onogoTEOPeHIe B TaAGOPATOPHON MOCYAE (5 Teuerue 2-3 uacos);
3) momemenue sMGpuOHOB (5 Tevenue 2-6 Ameif) B OpramHIM MaTepH (reHe-
Tuveckoli win cypporatHoif). BO3MOKHO cOXpaHEHHe (KPHOKOHCEpBAIMSA —
3AMOpAKMBAHUE B KUAKOM AJ0TE) KAK AMET, TAK M OMODHOHOB Ha pAHHeii
cTagun (50 wMnNARTAIS).

TIpuenesue metonos IKO oueHHBACTCS OBUIECTBOM I OTACTLHEIMIL TI0/Tb-
st neogosrauro. Kpaitwe merarusno DKO onenusaercss Katoxmueckoil pe-
urueii. HeopuosHAuHOE OTHOUIEHIE BHCKASSIBAIOT IPEACTABHTENH MYCYh-
MAHCTBA, OYAAMGMA, MYIAUIMA U NpABoCTABMs. LIPH MCKTIOUEHMH AGOPTOB,
CYDPOTATHOXO MATEPHHCTBA W YCIIOBMI, UHTO PONHTE/ANH CTAHOBATCH MYKUH-
HA M KEHIMHA, GAKTOUNBIIHE OPAK 10 KAHOHAM DEUTHH, mpouesypa IKO
DEACTABUTEIAMH AYXOBEHCTBA B IEIOM HE OCYKAACTCH.

MOHOKI0HATbHEIE AHTHTENA — MMYHHbIE eIk, CHIOCODHHIE DEATHPOBATS.
TOTBKO HA OTMH BN AHTHIEHA — KAKO-THOO BEIECTBO GETKOBOH MPUPOABL.
Amrurenow Moser GsiTh «yauapaemsiiis cnenuduueckui G0k Ha MexOpane
BOIOY/UITEN GONEIHH, OHKOIOTHUECKAA KIETKA I ONPEAENeHHbL TOPMOH
(Geaox, ramxonporens 7. 4.). IIpH IPOMIBOACTEE MOHOKIOHATBHBX AHTH-
Ten A0BUBAIOTEA 2uOPUOUIAYUL UMMYHHEIX KIETOK B-TuMGOLHTOB, IPOH3BO-
JSIUX OUpEfeeHHEE ARTHTENA, 1 OHKOMOTMUECKUX KieTok. Ilonyuennsie
B peayabTaTe 2uGpUIONbL AAIOT BOIMOKHOCTS IPOHIBOAKTS MOHOKIORATLHbE
AHTHTENA B IPOMBIILIERHbIX MACIITADAX.

PaspaGoTia IeKACTBEHHEIX NPENAPATOB KA OCHOBE MOHOKIOHATHHEIX AH-
TuTex, BO3AEHCTBYIOIIX He HA BeCh OPTAHM3M GOJBHOTO UENOBEKA, & TOIBKO
Ha GombHEE KieTkH (GAKTEPUATLHbE I OHKOTEHHBIE) KAKYTCA OUEHb Hep-
[T
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Tlonyuerbie KIOTKH CO BCTPOEHHEIM UyKEPOJHEIM IEHOM HASHIBAIOTCS
mpanceennuxnu, A seck npoiece sHexpeis pparmenta foxopexoit THE —
mpanegoprauei.

Ha Beex STNAX MAHMIY/AMK ¢ FEHAMN UCHONB3VIOTCH (BepMenTsL. Peun
0 HIX B LENOM 1 0 KAK/IOM B OTAENBHOCTH HOHAET B CIEAVIOMUX napArpadax
ororo pasgena (em. § 39).

XunepHbie KACTKU, GeXMOp, DOHOPHULIL 2eH, MPAHCZEHHbIE KICMKL,
mpanegoprayus.

Y Buanne n mommmamue
1. o raxoe xusepubie kaemru w mianu? oweiy ux coszanie i HCCTERO-
BAHNC CHNTRIOTCS HEPRM MYNKTOM Ha IYTH K COJARNINO PEKONGHEANTHEX
JTHE?

2. Onpeneante cnson ey [IHE-Bexropos 1 npomeccon pexonGumamms.

Tpusenenue

1. flan wero meoBxoamyo noysams rememiecke mexamnsmst mupycos? Kax
o0 casaano ¢ renerweckoit pexoMGuAIEi?

2. Haaomnre NP, MO KOTOPHM YNCHMM YAAOCh MOTYWHTL DeoMGH-
sasiste JIHK. Kaxie OTHPATIR ACKTI B OCHOBY 9THX MARHIYIAII?

Anamua

1. Maobpaairre n Bize cxeass 9Tamst ressofi TPARCHOPMALIIE OpraNIIMOS.

2. Tpoanamuaupyiize orams: restoft Tpancopuans. Kaxie 13 97aros 6YAyT
obsaremsmiem, @ Kaxme MomHO omyeTHTH? Moo An asaTs HpoNeCe ¢ ITana
Ne 47 Kaxoit mopszos: Aeficauli Bt HPOXIOAITE B 90N C1yiac?

Cunrrea

Topaceyaaiire, Mormm Gut Bce remHo-MOAMpHIMpOBANIHbC OPramMOMSL Ha-
aumarses Tpancremmsnen? Kaxoe ua supasceruii 6y7er Geaynpeuio nepusie?

1) Bee senno-woduuuupocanise opeanusis Gydym mpanceennsini, HO
He ace mpanczennbte Gydym eenno-xoduuLposAHHBLNL.

2) Bee mpanceenntie opeanusues Gydym zeno-MoOUGUUUPOGTHHBLIL, HO
He ace cenno-nodupuuUposanHLLe Gydym mpanczenNbL.

Onema

1. Hammmure pegepar o npusenenist pexosbumantiix JTHE i tpaucres-
P ——

2. Obeyanre creayiomue pucxasBam:

~ Hayra ne cosdaem nuvezo npunyunuasno nosozo. Ona auu <nodexam
Ppuaaems sa mainaxu npupodu u Gepem ux cee a yeaysenue.

~ Hac (veaosevecmoo) oxudaem Gecenopuic mpuyndp pexonGunanmmoix
ZHE.
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BBE/IEHHE
Jloporue pedaral

Bo BTOPOM NOIYFONMN B POROMKUTE MAYUATE Kype GHOIOTHN Ais
11 Kacea OBUIECTBERNO-TYMARHTADHOLO HANDABIEHNS 10 OGHOBIERHOMY CO-
JepIKAHIIO YDOBHA OCHOBHOTO cpexHero o6pasosamms Tunosoi yueGHoli npo-
rpaMMbL. DT HATEL TOX M3YUEHHS GHOIOTHH B WIKOTe.

Basosoe coxepianue yuebHoro npexmera «Buonorns» 11 kmacea sKio-
uaer Te e PAIAEIB, ¢ KOTOPHIMH BEL NosmAKOMMIHCH B 10 Kaacce. Hnenno
103TOMY BAM HEOGXORUMO GYAET HOCTOSHEO BCHOMUHATS yueSHB MaTepHAT
npomsix et oOyueritst. Jna o eruenus aroi PAGOTH MePeX KaK BN MaPa-
IPAQOM NPHBOAATCA BOUPOCH, HA KOTODHE HYJKHO NOCTADATHCA OTBETHTH A0
MaYueHHS HOBOM TEMSI, 1t HOMEDA IAPATPAGOB YUeOHHKOB ¢ ATanypa s npOII-
abix ner.

YacTs MATEDHATA HOBOTO YHeGHUKA HOCBAIIEHA H3YUEHII0 OPrARMIMA He-
OBeKa, ero CTPOEHIIO W PAGOTE, & UACTS — BONPOCAM OGILMX GHOTOTHUECKMX
saKoHOMepHOCTel.

B X0z BONHEHUs TAGOPATOPHEIX PAGOT BEI MOIHAKOMITECH ¢ 0CODEH-
HOCTAMN PA3IHUHBIX KUBHIX O0BEKTOB M JYWIIe H3YWHTE PAGOTY CBOErO Op-
rauaMa.

BuumatensHo unraiite Texer naparpados, oSpANIAK BHHMAHME KA CIOBA,
BBUICTERHbIE KYPCHBOM IILI MOAYKHPHBIM mpHQTOM. Bee TePMIHEL, HCHOL-
sosammbie B naparpage, IPHBOAATCA MOCTE OCHOBHOTO Texcra. IIposepbre,
MO3KeTe M B OGBACHHUTS HX SHAUEHHE IOCIE HAYUEHIS Tenbl. Eetn BosHuK-
HYT SaTpyAHemHNs, OGPATHTECH K KDATKOMY TOZKOBOMY CIOBADI) TEPMMEOB
(rxoccapuit) B xoume yueGHuKa.

JlononHmnTensHE TeKCT, BEIEICHHA METKIN WPHOTON, AdETCA KNS
OSHAKOMTEHIA, A He /Ui ATOMUHANI.

Bompock i sagamus moCie nAArPAQOB MOCTPOGHSI ¢ YUETOM ypoBHeii
CcaOMHOCTH. BAfAHUA HA SHAHME U NOHMMANME, A TAKIKe NPHMEHEHME AB-
A0TeA OGABATENBHBIMI 4K BeeX yuamuxcsi. BONDOCH HA AHANMI, CHHTES
M OIEHKY MOTYT OCBEIATECA BHIOOPOUHO U He BeeMM YueHMKAMM. JIuCKYCCHI
B KJIACCE IPOBOAATES 10 COTIACOBARMIO ¢ yuTeent. Beu hopma npopeseris —
KOMAHAHAA KOHKYPCHAS MIDA, TO K Hell FOTOBATCA A0 YPOKa.
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§ 25. CroHTAHHbIE MYTAIUH J€30KCHPHOOHYKIICHHOBOI KHEAOTE
KAK OIIMGKM reHOTHUECKHX NPOUECCOB — penTuKamuit

Liens u3yeHus MO mems: YCTaHOBATS CBS3 MYTaLIWA C DENMKALIMER A30K-
CUPBOHYKIIEUHOBOI KHCTIOTS.

4mo maKoe Mymauuu? K KaKoMy MUy USMEHYUSOCMU OMHOCAICS Mymauuu?
"Ha KaKue 2pyrns 0ENAMCA MYMALLIU & 3AGUCUMOCU OM PASMEPa USMEHEHUT Ha-
cnedcmaenHo2o Mamepuana? KaKue u3 Hux camsie wenKue? Ymo makoe pennu-
~auus AHK? Kozda ora npoucxodum u dns yezo Heobxoduma? Kak ocyuiecmeansi-
EICS MOMYKOHCEPAAMUBHII MEXBHU3M PEnTuKaUuL?

Ym0 HyXHo nosmopu AN yCnewHozo usyueHus memei? § 50 — yeGHuK Ans
7 knacca; § 7w 34 — yweGHuk ans 10 knacca.

Myrauun unaynuposanusie u cnouraumsre. Kax psi IOMHWTe, MyTAIH —
970 yeTOMUMBbIE HAMEHEHI HACTEACTBEHHONO MATEPUATA, CBAJAHHEIE CO CIY-
“aliHBIMH «HADYUIEHUSAMIo , OUINOKAMH B HOPMATBHBIX NDOLECCAX MepeAauH
HACTIeACTBEHHBIX IPUSHAKOB.

Bce MyTAUHN MOKHO HOADASACTNTH HA CROMMAHHbe (eCTCTBeHHBe)
H UHOYYUPOGAKNbIE, BHIIBAHHBE UCKYCCTBEHHO U (M) NPH ODA3ATETBHOM
BoaelicTsun MyTarenos. IHAYUMDOBARHBIMH OYAVT CUMTATHCA MYTALHMI:
1) HeseHANpABeHHO NOTYUERHbIe B TAGOPATOPAX MOX BodxeHCTBMEN oupe-
JETIEHHEIX 03 MYTATOHOB; 2) HOXYUEHHbE IPH BHOPOCE MYTATEHOB B Pe3yih-
Tate sxepoit GoMapaupoBKu i asapuu wa ADC; 3) MpH peakom uaMere-
U IPHPOZHOTO MYTATEHHOTO BOIACHCTBHA 063 VUACTI UelI0BeKa, HAIDHMED
DI BIXOE HA TOBEPXHOCTS PANHOAKTHBHEIX HCKOIAGMBIX B PE3YIBTATE CMe-
IEHI TEOOTHUECKIX [LIACTOB DK JEMIeTPACEHN.

CROMMaHHbE NYMAULU BOIKUKAIOT TOCTOAHKO, CAMONPOM3BOTLEO, 0e3
KAKUX-THGO BO3AelicTBINM, B OGEINHEIX YCIOBHAX obuTARMSA Opramusma. Ho
KOMUECTBO TAKMX MyTauuit ouens mano. TAK, VUEHMMH HOACUNTAHO, UTO
KAk B BYKIIEOTHA MOET MYTHDOBATS 32 BDEMS HAXOKIHIUA B ONHON KIeT-
Ke ¢ sepoatHocTBIO 0T 0,0000000001 f0 0,0000000000001 mpouenta. Ho
VUHTHIBAR KONUECTBO HYKIOTHIOB B KIETKE M KONIMECTBO KIETOUHBIX fe-
MeHuii HA NPOTAEHNM KMIHH MHOTOKIETOUHOTO OPTAHMAMA (HIH KOTMde-
CTBO HOTOMKOB GAKTEPHAILHBIX KJETOK), NOABIEHHE HEKOTOPHX ECTECTBH-
HEIX MyTAIH YiKe He KAKeTCA TAKMM HEBEPOATHBIM.

MyTaiuu NOABIAOTCA NOCTONHHO B P3Y.IbTATe NPOLECCOB, MPOUCXOAs-
mux B KMBOH KieTke. OCHOBHBE POIECCH, B XOAE KOTOPHIX MOIYT BO3-
HuKath Myrawnm, — 970 penukayus JHE u cenemuveckas pexonounayus
(EpoLeces: OOMERA reHeTIHYeCKHM MATEPHAIOM).
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Couss Myramwit ¢ penamkammedi 0GBACHACTCS CIOKHOCTHIO 1 BEICOKOM
wactotolt 900 ABMenus. HANOMHINM, 4TO PeNIUKAUA — STO MPOUECC YA-
soemus monexyms JIHK, KoTopiil OBASATENHHO NpEAUIECTBYT DPASMHO-
emmo moGoil KeTKH. DTOT mpouece AOCTATOMHO cAOKHBUL M OFHOBpE-
MEHHO HeBepOATHO OMCTPEiif. TAK y OYKADHOT PEILTMLHPYETCH HPHMEDHO
100 HyK1OTHAOB B CEKYHAY, 4 Y NPOKAPUOT — 0KOO Thicsuu. KAK BhL 3Hae-
Te, JIHK ~ ABynenousas Mosekya, b KoTopoii HyKI€OTH b 0GPAIYIOT CTPOTO
onpenenennsie napst A-T u T-I| no npusuuny Koxniexenmaproemu. Bo
BPENST ENIMKAIIH, KOTODAS KORTDOMPYETCS GONBIIMM KOTIIECTROM CI0%K-
HEIX (PEPMEHTOB, HEUBOEKHO BOIHMKAIOT «OMUOKM». CAMEIE MACTO BETpeua-
IOI{HECH 1 CAMbIE ME/IKHE M3 HUX — 9T0 MYTALUH, KOTODHE HASHBAIOTCS 26H
HbLHU, WM MOUKOGHMY. OHI NPEACTABIAIOT CO0OI HIMEHEHIE BCETO OJHOLO
JIH HECKOIBKUX HYK/ICOTHZOB B IeAETaX 0fHOro rena. K omuGKam pemi-
KAIMU B JAHHOM CIYYA€ OTHOCATCH MMEHHO HIMHEHWs HNOPHAKA HYKIEOTH-
0B B0 BHOBS cHTEsUpOBARHEIX MOTeKyTax JIHK.

Bee Myramuu — «owulKkus PeniuKayuu — MOXHO 0GODUIEHHO HOAETHTS
Ha wersipe rpymms::

1. Buinadenue nyxieomuda, KOTAA TeH B UEOM CTAHOBHTCH A ONMH
HYKJIOTUA KOpOUe. B pesy/IbTaTe TAKOTO MSMEHEHNS WAILe BCETO MeHseTCH
BCA T0CIEN0BATENIBHOCTS AMHHOKHCIOT B Gerke (3AMUPPOBAHHBIX HOCTE AMM-
HOKMCJIOT MYTAHTHOTO HYKICOTHR).

Tatauya 5
Temme wyramm
ey ramrmat | Bomazemme | Vasoomne | Boramea Fawema
ren nywacornza | mycrcomnzon | myxaeornza | mywaeornza
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2. Vdeoenue nyxaeomudos. Baecs UPOHCXOMUT TO e, 4TO W LPH BHIA-

Aemmi, 7. e. cxpur.
3. Bemasxka nyk1eomudos — NOABIERUE B TEHETHHECKOM KOZe HEXapaK-
Teproro s matepurckoii JIHK mimsero mykieorusa. D10 onua u3 Gopy
o
4. Bamena - usMeHenHe, CBAIANHOE ¢ AMEHOH ONHOTO HYKIEOTHA APYTHM.
Jlasibie M0 BeeM HeTHIpeM THIAM MTAIMIi IPEACTABIEHS! B TAGA. 5.

Puc. 21. ConTanmsie MyTami Kai ONHGKH penmKaNH

1 - nemu mapiuof, wr MarepuiCKoit, Moexyas JHK;

2 - muoms cumreampyemste mmn «gouepumes memu JHK, xowmiememTapisie
MaTpIHE 2 - OCHOBHAR b 20 ~ «3ANABAIONIANS , WIH IPEPHBHCTAS, Iemh.

3~ IIHK-nomivepasa — 0cHOBHO/ (pepMeHT periiKamiit (Apyrie MuOroHCeHHLe
BCNOMOTATE LRI (IEPMEHTH B CXEME HE YKAIANLL);

4 - roueunan remuas Myramus - esaxenas. HyKIOTUA adenun BOJMMK BMECTO
IYAHIHA, TAK KAK B IPEXMAYIICM TYDE PEILTKALMI UUMOJUN HIMOHILICS HA YPauLL
107 BOSACTCTBIEN XIMIIECKORO NYTAFeHA ~ ASOMUCTION KUCAOMbE.

5 - Toueunan reunas Myramus — «annadenues. HyKieornx eyanun nox soaxefi-
CTBMeN XHMIeCKOro Myrarema OGO NPHPOZH He HOTYSMI KOMIIEMEHTAPHOTO

(Crtenyet wyeTs 5 DAY, 4TO B PEATLHOCTH 00e STIH MYTAILH He MOTYT BOSHIUKHYTS
nanpoTHs xpyT ApYTa.)
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 HAXOZAUYMXCA MOA YTPO3Oli MEUeIHOBEHUS, UTO cocTaBAAET T6,5% OT Beex
respsmuxes B Kasaxcrae KpacHokHuxbix nTuiy. ORHAKO THIIL HEMHOTHE
M3 HIX MOTYT CUMTATBCA AOCTATOMHO ODECHCNEHHBIMI OXDAHACMEIMH TepPH-
Topusmit. Dro Gepiyr u G, rHeatamuecs B 6 w3 10 KasAXCTARCKHX 3a-
NOBEAHMKAX, & TAK’e (IAMMEHIO, eAMHCTBEHHAN KONOHMA KOTOPOXo (caas
cenepras 5 Espasuir) oxpansiercs 5 KOPralsxsiHCKOM 3am0BeAHHKe.

SIBHO HEZOCTATOUHO OXPAHSAEMBIX TEPPHTOPIHH ATA KYADABOTO MeMKAHA,
KoAmMUE, Kapasaliki, APODE (IKeKa), CTPENeTa, CEPNOKIIOBA, HePHOODIO-
X0ro paGKa M PAAA APYTHX KPACHOKHIGKHEIX mTHu. Tak, KyAPABEL MeuKan
reagures Tombko B Kopranmsisexon 1 HayphiosiMckoM SaOBERHUKAX, rhe
OBUTAET BCErO HECKOMBKO ACCATKOB 1A, TOLAA KAK OCHOBHAS UACTS KAJAXCTAH-
CcxuX mexuKanos oGHTaeT B Aenbre pexi Fie, A0 CHX NOp HE 3ANOBEAAHHOM.

M3 148 BHEoB pui6 B BOAAX KAAXCTAHCKMX 3AIOBEAHMKOB HMMBYT TOXb-
K0 23, uro BuOmHE O0BACHAETCH OTCyTcTBHeM B Kasaxcrame MOpCKoro 3a-
nOBEAHMKA U BOODILe JAOBEAHHKOB, CHEUUATMIUPOBAHEIX HA COXDAHEHHI
rugpouenoaos. CodJaHMe TAKHX GANIOBEAHUKOB OCIOKHAETCS OTCYTCTBHEM
B070EMOB, Te GLI b COXpaHEH AGOPUTeHHEL cOCTAB MXTHODAYHBL AKKIH-
MATHIAIHA PHO (B TOM WHCIE M CAMOBOJBHAR, HeAKOHHAR) AocTHIAA B Ka-
3aXCTAHE OTPOMHBIX MACIITAGOB. B GO/IBUINHECTEE BOAOEMOB AKKIMMATHIAHTS!
coctasamor 50-80% cocrasa mxTHoGayHBL. Jlae B 3ANOBENHBIX BOXOEMAX
HADSLY ¢ TAKMMI UEHHBIMH ACODHIEHHBIMM BUAAMM, KAK CHOMDCKUI XapHYC
¥ 71eHOK, aAeMuHBL NOABHA KOTOPOTO BOTHTCA B 03epe MapKako.s, serpe-
AIOTCA AKKIMMATHIHPOBAHHEIE 3€Ch UHE, JeI, CA3AH U AD.

OCOBEHHO MOKAIATENLHO IPAKTUUECKH HOTHOE OTCYTCTENE B JANOBEAHEIX
Bonoenmax puil, samecennnix B Kpacuyo kuury Kasaxcrama. Tonsko wmit-
KA MADHHKA MOET 3AXONUTS B TODHBIE DEuKH AIMATHHCKOTO SANOBeANH-
Ka. Octanbubie 15 BHZOB DHO, NOABMAS M MONYISIMH KOTOPHIX 3AHECEHB!
5 Kpacymo kmury Kasaxcrama, b 3ANOBEIHBIX BOJOEMAX OTCYTCTBYIOT. Cpe-
A Hnx Takue memmbie ofuratenn Kacmuiickoro m Apambcxoro mopeil, kax
CHPAAPBUHCKMII JKEIONATOROC, APATCKAS NONYIAWMS WHIA, KacnuiCKuii
W apasCKIH 70COCH, BONKCKAf MEOTOTEIMMHKOBAS CelbAB, GeIOpHOMLA
 pan apyrux. HauGoree BaHble MePONDHATHA ATA COXDAHEHWS MHOTUX
H3 OTHX BUIOB — BOCCTAHOBIEHHE PUAPOUEHO3OB Gaccelina APAIbCKOrO MOpH
¥ cogaMe KPYIHOTO MOpCKOTo sanopexHua B Kacmimickon Mope.

OcHOBHbIE MPOGIEMEI B COIIAMMN HOBBIX OXPAHSEMBIX TEPPHTOPHIL:

- megoouenxa poxu OOIT;

~ HemocraTox uEAHCHpOBAHMS;

~ uactas cyena senoMcrsersoli npunagiesuocti OOIT;

~ oTcyTeTBHE KBATH(UIMPOBAHKEIX KALPOB.
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§ 34. TIpumenenye PeKOMOHHARTHEIX 1€30KCHPHOORYKIEHHOBLIX KHEIOT

Liens 3ywerus amoil memsi: OBLACHUTS PUMEHEHAE DEKOMBHHAHTHBX A30K-
CUPBOHYKIIEUHOBLIX KHCTIOT.

Um0 maoe 2eHHO-MOOUGUUUPOSaHHIE OpEaHU3MbI, MPaHCEEHHBIe OpEa-
Wu3Mb1 U OpzaNUSMB! G peKomGuNanmHoG AHK? Ecms n npuHUNUEsHa pas-
Hua mexdy Qe nowmmuAMU?

m Umo HyxsHo mosmOpUE AnA YCNewN020 Usyuenus meus:? TIpeasayLIe naparpa-

o

Teunan unamenepus - noseliusan o6AacTs YenoBeveckix suaull, cyaga-
HAR ¢ LENCHANDABICHHEIN CODNAMMEN 1 IPHMCHCHMeM HOBMX KoMGuHamuil
remeriueckoro atepuata — pexonsunanmusiz JHE. Henoasays ot uero-
b, TAKK YAAAIOT, T. . <GWPESQIOMS, HeSKeAGTE bHME renst. TeXHieCKIK
910 gaxe upoe, wew serpainars.

Tepenexruu reunolt uwenepuu orpounst. Tloka SeioBesectsy 1pocto
TDYAHO MX ONEHNTE, XOTH peayabTaTH UDMMEHEHMS pexonGuHanTHLY JTHE
ViKe HIPAIOT BAKHYIO POb B MEALMHE i cenBCKOM Xosalicrse. B Meauuue
370 B mePBYI0 OUepeXs pHMEHEHHE TeHHO-NOANPHUMPOBANHAX CaxTepuil
Kiitiewkoli NATOUKI CO BCTPOCHNBIMIN TeHAMI WHCYIUHA HGIOBEKA I HeKo-
opsix Apyrix roponon. LIpUMENCHIE TAKOTO POAR HCCIEAOBAHMIL ROLKHO
sectites ¢ ocropoocrsio. Ilpexe ew NoCTyIUTL B cenbcKoxosRiicTBeHOe
W1l HPOMILLTEHHOE POUSBOACTSO, NOAYYEHHLIE COPTA, HOPOAB H WITANMM
HOIKHAL IPOXOANTS AINTEILHE KONTPOIBHbE HCUBITANILE.

Kyasrypa GaxTepuabusx Kierox, coseraiouux JHK pasusix oprauia-
OB, IPOAYLUpYET BeleCTSa, XapaKTEpHME A7 PASHAIX renoMoB. CoBcrsex-
uue Geuxu memousayiore Gaxrepuell n HOSBOLOT efi HOPMATBHO KT,
YHKUNOUPOBATS i PASMHOAKATLCH. A FeHb, HAUPUNED UHCYIUNA HeiOBeKa,
HO3BOARIOT oeyIneCTEARTS er0 GuoCHTES.

Mioroe 0 ToM, Kax PAGOTACT CIOXHAR eHETHYECKAA CHCTEMA B HAeN
OprausMe i Y APYTUX BILIOB AUBHIX CYLLICCTS, el UPEACTONT yoHars. Heod-
XORMMO OUPEIEIITS YCAOBUA AKTUBAIN KANAOTO rema. JLIf MHOTOKAETOU-
HAIX OprANIGMOB BAYKHO BHLABIITS, B KaKHe IEPHOAB KUSH, B KAKUX YACTAX
Tela U UPH KaKUX OGCTOATEILCTBAX ON BKIIONACTCA N UPUBORUT K CHHTESY
coomsercrayiomero Geasa.

Ipomsuaennan mukpoGuonorus celldac Craia WUPOKO HCHOTSIOBATE
Mukpoopramuxs ¢ pexouGunanrasun JIHK. OKasaiocs, 4o reneruveckan
unetepus eie Goee yeuemHa B pasoTe ¢ MIIKPOOPrANIINANI — GaKTepHA-





OEBPS/image/533.jpg
§ 58. DOPMHPOBANME IKOIOTHIECKOrO MHPOBOGIPERIS
(915 donoanumensrozo wmenus)

Umo makoe Mupososspenue, oGpasosanue, eocnumanue? Kmo maue
. Mecmanouuu, bl. Anmiticapus, 5. Kopiak, K. A. Tumupssea?

Heo0XO/MMOCTE B OKOMIOTHUECKOM BOCHTAHIH i 0GPAIOBAHNN BOIHUK A
5 70-80-e roast XX 5. B 9TOT HePUOX PeIYILTATH JABIEHIs AHTPONOTEH-
HOM ZAeATENBHOCTH HA NPHPOAY CTANH HOCHTS XADAKTEP I/IOGATBHEIX MPO-
neccos. Eime ApHCTOTeNb, H3YYAR KMBOTHBIX, OGBACHSL CBOMM YUEHUKAM
yenopus nx ofuramus. O TOM, UTO HAPAAY ¢ UYBCTBOM HPEKDACHOTO, IPABO-
BIMI H MOPAILHO-HPABCTBEHHEIMH IOHATHAMM HYHKHO BOCIHTHBATS Gepes-
Hoe oTHOmeRUe K mpupoze, rosopunk Muorme (. Mecraronuu, . Kopuak,
JL. Toactoli, K. Tumupsses, bl. AITHECADHE), HO 9TA UACTH BOCHNTAHMS
TOTZR elle He HOCH.IA HASBAHMA ¢OKOTIOTHIECKOTOY.

Onpezesienzoe PA3BUTIE IKOIOTHUECKOMY BOCHHTAHHIO H OOAIOBAHIUIO
npunana reopus B. M. Bepazckoro. Tocie BOIHMKHOBEHMUS YHeHUS 0 GHO-
Cbepe HOPMEI 9KOJIOTUUECKOTO BOCHMTAHMS H 0ODAGOBAHIA OBLIM TeOeTH-
weckn oGocuosaubt. Cornacko oroi Teopun B XX 5. cTuxuiinas sBoMOLMT
AO1KHA GBI CMERNTECH 9BOMONMEl CosRaTEBHOM. Jl% COBCTREHROrO Grara
UEOBEUECTEO AOMIKHO HIMEHNTECS i MEPECTATS UCTIONB3OBATS TPUPOAY XHILl-
suuecku. Tocnogersosasman Ao cepemussi XX 5. dpasa: «Mst e Aommmbl
AT MULTOCTelt OT IPUPOABI, BIATH UX — BOT HAIIA 3AAUA», — APKO JEMOH-
CTPpYeT HOMHOE OTCYTCTBUE He TONBKO HEMEHTADHON SKOIOTHUECKOH Kyb-
TYDBI, HO i D1EMEHTADHOTO DKOJOTHUECKOrO 00PAIOBAHM.

Masecrsuii amepuxanckiuit yuensiii Jecrep Bpayn cxasan cieayiomee:
«Ecau wuposoe coobusecmeo Gydem obecnokoeno 6 nepeyio ouepeds dususe
Kol dezpadayuei nAGHEM b, MO OCHOGHHLN NPUKYUNON HO8020 NUPOROPAIKA
cmanem npunyun sxosocuveckoii Gesonacoemu. Ha nepeox naame 6o acex
Hupe okamymes e SKOWOMUNECKUe, @ IKOAOZUNCCKUe npobaexni. B smux
yeaosusx omuoutenus nexdy yueuausayuel u npupodol Gydym Kyda Goaee
GANHLNL, NeH OMHOUEHUS HeHDY 20cyIAPEMEANL, HAYUANY UL YUGUIL.
sayusuus.

Ha peanusamiio 5ajau 9KOIOIHYECKOro 0GpAIOBAHIA GHLIO HANpABIE-
w0 pemesue IOHECKO o6nasits nocietuie Asaguars ser XX 5. (sauusan
¢ 1981 r.) ropamm KoMormuecKoro oGpasosamms. TAKMM 00DAIOM, MHTeH-
CHBHOE PASBUTHE SKOTIOTHUECKOTO 00PASOBAHMA DACCMATPBACTCH KAK CTDA-
TermuecKuii CIOCOD MPEOTBPAINEHHS NIOBATBHBIX IKONOTHUECKIX KPUIHCOB
M KAK AKTYATbHAS IPOGIEMA, CTOSINAN IEPEA BCEMIE U BILTHAOBAHHEIMH CTPA-
Hani. CeroAHs BO MEOIUX CTPAHAX MUDA HACT MOJCPHUIAIMA 0OPAIOBATEN-
HEIX cueTen. CTAHOBHTCH OMEBHAHOH HEODXOJMMOCTS OBIANEH IS MUHIMYMOM
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§ 48. Baaumocsnas My GHOPAIHOOGPAIHEM M YCTORUMBOCTEIO IKOCHETEM.
BuopasHooGpasue Buion

Liens usyenus 3mMOU mewsi: YCTAHOBMTL B3BMMOCBR3L MEXay GMOPAIHO-
0BpasMeM W YCTORMMBOCTEIO KOCHCTEM.

U3 KaKux Qeyx OCHOGHIX KOMTIOHEHITIO8 CoCMOUM MK0Gas Kocucmenma? Kak
OHU 638UMOCER38HbI U B38UMOOGYCTIOANeHSI? KAKOU U3 KOMIOHEHMOS FanAemcs
‘onpedensiouium?

m Umo Hyxro noamopum Ans ycrewHo2o usyenus mews? § 1 - yueBHAK Ans 7 knac-
ca

BuopasnooOpasue. DKOI0ZUNECKAA CUCMENA — 91O QMEAMMWECKOe
¥ yeToluMBO COODUIECTEO HMBHIX OPPAKUINOB (DACTEHMI, KUBOTHEIX, IpH-
GOB I MHKDOODTAHMAMOB), HAXOAAIIIEECS B IOCTOAHKOM BIAMMOCBAIM U HeIO-
CPEACTBEHEOM KOHTAKTE ¢ KOMIOHEHTAMM HEXMBOH NDHPOZH! (ATMOCGEDH,
rugpockepst 1 mHTocdepH). DKOCHCTEMA COCTONT 1 GHOTHueCKOH (GHOeH03)
¥ abHOTIHUeCKOl (9KO0TOM) UACTEH, KOTOPEE CBAIAHBI HENPEDHIBHEIM OOMEHOM
semects u omeprueit. B Hee noctynaior oneprus COIHUA, MUHEDATBHbE Be-
IecTsa nOUBEI, rask ATMOCHEPH M BOAA. OHA BEIEIAET TEILIOTY, KHCIOPO,
yritexucisiii ras, GHOTEHHbE BEMIECTBA, EPEHOCHMBIE BOAOM, UACTO HAKALLIH-
Baomelics B nouse, BIArY u T. A JUIA HOJIEPAKAKUS DKOCHETEM 1 KDYTOBO-
DOTA BEU(ECTS HEOGXOAMMO HATHWME TPEX TPYIII OPPAKUIMOB: NPOAYIEHTOB,
KOHCYMEHTOB I PEAYLeHTOB.

Jlns coxpanenus GuopassooGpasus » Kasaxcrase » 1994 . Geuta moanu-
cana Komsesuis o GHooruteckom passooGpasui. B pawkax atoit Komsermuu
KOJLIEKTHBOM ABTOPOB (30010108 H GOTAHMKOB) GUI NOATOTOBIEH BBl
rocyaapersennsii fokyment «HauuouabHas cTpaterns u mwian Aelicraiuit no
COXPAHEHMIO H COATAHCHPOBARHOMY COBIOBANMIO GHOTOTHYECKOTO PAIHO-
obpasiss (Koxmeray, 1999). B Hew, B 4ACTHOCTH, A9HO HOAPOGHOE OMHCAKIUE
Guomormueckoro passoodpasus crpansi. Tak, puopa Kasaxcrama macuursi-
Baer Gosee 6000 BUZOB ONHHX TONBKO BECWIMX pacTeHuil, w3 KoTOpEx 14%
BHg0B ABAAIOTCA IHeNuKaNu KA3AXCTAHA, T. €. OHI NPOM3ACTAIOT TONBKO
5 uaweil crpane u Gonbime HurAe B Mupe. MHOTHE M3 HMX ABIFIOTCA TAKKE
DeIMKTAMM, T. €. COXAHMIINCE ¢ JABHMX reomormueckmx omox. Hampusep,
Takoli ymuKkansusili sua, kax maeoxzoysem MIpenka. Daysa Kasaxcrama
B CBOI OYEDEb HACHNTEIBAT OKOO 833 BIIOB NOIBOHOUHBIX KUBOTHBIX It He-
CKOTBKO ACCATKOB THICAY BIJOB 0ECHOIBOHONHBIX KUBOTHBIX. CPeNM HIUX CO-
BeplIeRHO 0cOOIl WHTEpeC, ¢ TOUKH IPEHIA COXPAHEHHS GHOPAHOOOPAIH,
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M, TPHOKAMI (HPOOKH, NEHHMINILI) ~ U € ONHOKIETONHBIMU BOAOPOCIAMS,
“eM B paGoTe ¢ PACTEHWAMM H KHBOTHBIMI. DTO CYIECTBEHHO HOBHICHIIO TPO-
AVKTHBHOCTS IDOMBIIUIEHHELX MUKPOOPTAHH3MOB — HPOIBOMNTEeH KiaceH-
MECKHX NDOAYKTOB — IyTeM BEEJHMS AOTOTHHTENLHELX TEHOB, YBETHUEHIT
HX KOUYECTBA WM AKTHBHOCTH. BBOAA B MUKPOGHYIO KACTKY HOBbIe Teibl,
VAAJIOCH H3MEHWTS NUTATE/BHbIE HOTPESHOCTH MHKDOOPIAHUIMOS. TaK GeLui
COSAAHBL MMKDOOH, NOMOTAIOINME YTHIIMGHOBATS HEKOTODHE NDOMEINLIH-
HEle 1 GHITOBEIE OTXOIHI, YACTS U3 KOTOPHIX G H NPOMIBOXMT NOTIEIHELE Be-
mecrsa (rynmye, Guoras). K yie OTMEUANOCH, MUKDOOPrAHHIMBL ¢ HAYHIM
CHETE3UPOBATS HECBOHCTBEHHBIE UM BOUIECTBA W TAKHM OGPAJOM YBeIMHILIH
PasHo0GpasHE BUOTEXHOTOTMUECKOH HPOAVKINMI 32 CYET COBEPUIEHHO HOBBIX
IpOAYKTOB KIOHMpOBAHHBIX remos. HekoTopie Gelxu uesosexa, KIOHHPO-
BRHHHE B MHKDOOHOH KeTKe (MHCYIHH, UHTEP(EPOHBI, COMATOTDOMH, HH-
TepeliK L), HAXOAAT CETOAHA HOBCEMECTHOE TEPATIEBTHUECKOE IPHMEHERHE.

TpAHCreHHbIe PACTEHMHS — DTO PACTEHHH, KOTODHIM «IEDECAKEHbI» TEHE
ADYTHX OpraHHIMOB.

K xomuy 1980-X TOf0B IyTeM BHEADEHNS HOBEIX IEHOB YAATOCH COSAATE
pacTemHA TAGAKA CO CBETAUMMHCH IMCTHAMM, TOMATH, JEIKO MepeHOCAUIHE
3AMOpO3KI, KYKYDY3y, yeToliumpyio K BomeHcTBIIO MecTumuios. B uersx
noAyueHNs pacTemiii, YCTOHUMBEIX K BHPYCAM, B WX KIETKH CTATH BEOATS
renst Geaka 060710uKM Bupyca. Tax GHUIH NOTYHEHE MPAHCZCHHbLE PACTIERUS,
CHO0COGHbE NPOTHBOCTOATS BOAEHCTBHIO GOlee AECATKA PAINMMHELX BUPYC-
HEIX HEgexnmit.

TIpu sanyre pactemuit 0T HACeKOMBIX-BpefuTe el IHMEHEHHE UHCEKTH-
108 He BIONKE SEKTHBHO, BO-MEPBHIX, U-32 X TOKCHUHOCTH, BO-BTOPHIX,
HOTOMY UTO HHCEKTHINS CMBIBRIOTCS C PACTeNuit 10 €80 BOROM. Tparcren-
Hle e DACTHIA KAPTODELA U TOMATOB CTAIM YCTONUMBE K HENOGEAMMOMY
10 3T0TO KO/IODAACKOMY YK, A PACTEHMS XIONUATHHKA — K DASHEIM HACEKO-
MBIM, B TOM WHCIE K X100KOBOII coBKe.

Kaprogens, yCroiiunssiii K KONOPRACKOMY XyKy, Bbin CO38aH nyTew BeeaeHws
eHa, BLIAENEHHOTO 13 [EHOMA NOMBEHHOM TIOUHICKO/ 6aLnANL), B5IpaBaTLIBaI0-
et 0COBbIi BENOK. B KMLIEUHIKE HACEKOMLIX STOT BENOK PACTBOPALTCA 1 aKTH-
BUDYETCA A0 CTUHHOTO TOKCUNA, YBMTENSHO ATICTBYIOLIETO Ha IUMMHOK 1 Ua-
70 HACKOMBIX. Y 4ENOBEKa 1 ADYIX TEMAOKPOBHSIX XMBOTHbIX NOAOBHAA TPAHC-
OPMALIMA HEBOIMOXHA, 4, COOTBETCTBEHHO, 3TOT BENOK AR HENOBEKA HETOKCMNEH
 6e3onacen. OnpsiCkBaHwe CNOPamiM 3TOi GaLIMAN UCNO3082A0CH 4TS 3aL-
Tl PACTEHWI 1 A0 NORYEHAS NEPBOTO TAHCTEHHOTO PACTEHNS, HO MEpa 3Ta Bbina
HeReliCTaenHON, Celuac CyLIECTBEHO NOBHICUIACS PE3yILTATUHOCTS 3aLATH,
2 TakKe KOHOMUNECKaA JPOEKTHBHOCTE, NIOTOMY HTO PACTEHME CAMO HAYaN0 Npo-
AYUMPOBTS 3aWHTHsI GeAOK.
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KOTOTMUECKUX IHAHMI /LA (POPMPOBAHIA SKOTOTHUECKOH KYIBTYDH Ha-
cenenus. Dro yexosme c yemexom peanusyeres » Kasaxcrame uepes ssere-
Hue B Kype GuoTOrMU pasiena akosoruu. MHOrMMY eBpomeHCKHUMH CTPARAMI
DACCMATPUBACTCA BOIMOKHOCTS NPENOJABAHMS OKONOIUUECKHX JMCHHILTHH
BO BCEX CDENHMX U BHICHINX YUeOHBIX 3ABEMICHMSX, HEIABHCHMO OT NPOUIA.
Tlo Gonbuony cuety, dKoIOTHUeCKOe 00pAIOBANME MPEANOTATACT OOYUeHHUE
“eOBeKa GEPEKHOMY OTHOUIEHIIO K OKPYKAIOWIENMY MUY i BMECTE ¢ TeM CO-
BeplIeHCTBOBAHME COBCTBERHONO BHYTDEHHErO MUDA, GEPEKHOrO OTHOMIEHI
¥ K ceGe. DTo Hanpasienue pearnsyercs s Kasaxcrame uepes peefenue o0s-
sarexsHOrO mpeamera «CanmonosHAHMES .

Tlo MHEHHIO MHOTHX COBDEMEHHBIX CIELHATICTOB, CONEpIKANIe DKOTOTHE-
€KOTO OBPASOBAKISA AOIKHO BKIIOUATS 0GOGIIEHHEE (HOPMBI IHAKUS 10 ecTe-
cThenbIM MenumEAN (PuonKa, Xius, Guonorus). Hapaay ¢ otuw o0s-
GATEILHEL HDABCTBEHHEE, NDABOBHIE U DCTETHUECKHME SHAHMA, 063 KOTOPHIX
KOTOTHUECKOE 00PASOBAHME He JOCTHIHET CBOMX wenell.

TlapaieasHo ¢ HEOOXOAMMOCTEIO GOPMIPOBAHMS 0BIelt 9KOTOTHUECKOl
KYJIBTYDBI H 9KOJIOPHYECKOr0 MBIILIEHIA Yepes KOIOTHUECKoe 00pasoBasHe
HOCTOARHO BO3PACTAET HOTPEGHOCTS B KBATMOHINPOBARKELX CHIMATHCTAX —
oxonorax. B cesou ¢ ari 5 Kasaxcrane ua 0ase YHHBEPCHTETOB H MECTHTY-
TOB CTAH HOABIATECA dKOIOrMUECKHe cnenuabHocTH. Tak, eme B 1989 r.
5 TIeTPONABIOBCKOM MENArOIMYECKOM WHCTHTYTE GHLIO OPrAHMOBAKO 00Y-
UeHIe CTYACHTOB MO CHENMATLHOCTH KOO — GHOMOTHss. B moCTERHEE
JeCATILIETHE IOUTH Bee KDYIHbIE YHHBEPCHTETH HATAMIIH BEIIYCK CHeIMA-
AMCTOB MO dKOMOrMUECKMM chemmATbHOCTAM. Ha MHOFUX NDOMSBOACTBAX
nOABHIACH OGASATEIbHAN WTATHAR eAMHNMNA HHeHepa-okonora. Ilo oroit
CHEIMATBHOCTH OCYIECTBANIOT HAGOD CTYACHTOB He TONBKO YHMBEPCHTETH
M NEZATOrUUECKHE BY3H, HO W MHOTHE TEXHMYECKHE BY3H.

DKoaoe, IKoa0cueCKOE GOcnUmanUe, IKOAOLULECKOC 00pASOSANUE,
IOHECKO.

Barkmouenue 1o payieny «DKOIOTHS W BAMTHME YeIOBEKA
HA OKpYKAIOULYIO cpeny»

Opsoli M3 TIOBATBHEX IKOTOTMUECKUX NPOGIEN ABIACTCA TPOGAENA I~
Memerus Kiumara. B Deay.IbTate BHODOCOB KAK B XOf€ CONbCKOXO3AHCTBEH-
HOTO U HPOMBIILIEHHOTO MPOUIBOACTER, TAK M 1O €CTECTBEHHBIM PUUMHAM
(U3BepKEU BYIKAKOB, JeCHEE MOXKAPH), aTMoChepa Mamensercs. Hakor-
JeHue VIIEKHCIOTO ra3a, WACTHI CRAH, METAHA M (PEOHOB PADYLIAET 030-
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npescTasiser ongeMuunst Ana KasaXcTana BHA W POX CeACOUHU, MM 00T
abiunas cons, orkpairsiii B. A. Ceaenuubiv 5 1938 . Dro G5LI0 KpyIHOE 300-
xormueckoe orkpiTie XX 5. Ouemb WHTEDECEH TAKIKE JHAEMMK BAmAAHOTO
Tanp-lans cypox Mensoupa. Cpexs KONBITHBIX HKHBOTHBIX VHUKATEH ADEB-
Huli peuKT caiiax.

Yeroituuoers sxocucre. Jlofas TEPPUTOPHS, IPUTOHAN A% OGHTAHMS
10 HAGOPY AGHOTHUCKMX (AKTOPOB, OYACT SACENATHCA KUBBIMH OFAHH3-
MaMH. DTOT HPOIECE JACENCHMS TEPPUTOPHH ONPEAENCHHEIMM BUAAMM HAIbI-
Baetes cykyeceueir. TIePBEIMM OPTAHNAMAMH, OCBAMBAIOILHMI HOBOE MECTO-
obuTamme, ABIAOTCA AMMAHEMKN M pacTeHus. DOPMEPYIOTCH pPACTHTeNh-
HEle coobimectsa. B X0fe CYKIeCCHN HIMERAIOTES BUOBOI cocTas coobmecTs
¥ XapaKTepHCTHKH MecTOOOuTAmHNA. Belen 3 PACTEHUAMH B CYKLECCHIO BO-
BIEKAIOTCA NPEACTABNTENN KUBOTHOTO MUPA, & PAIBMBAIOUIMICA GHOLEHOD
cramosutes Bee Goaee Gorarsin buxar. Lemit NHTAHMS B HEM VCIOKHAOTCS,
PAGBETBAMIOTCH 1 UPEBPAILAIOTEA B CTH NUTAHI.

Cykiieceus 3apepuraeTcs 0GPAIOBARNEN OCTOARHEIX COOBILECTS, BUAOBOM
COCTAB KOTOPEIX B Aa.TbHeHINEN MAIO HaMEHsTCH, COXPAHAACE HA NPOTIKE-
Huu THCAUEeTHil M Gonbime. CKODOCTH CYKIECCHH 10 Mepe MpHOMUKEHIs
K oMy cocrosmmio cmmkaercs. Tpomece NPAKTHUECKH NPEKPAIAETES, KOT-
KA Mesy onementami Guomeosa m uanueckoil cpenoii yeranasausaercs
parosecue.

BaHE HOKASATENS SKOCHCTEMEL — YCMOUNUGOCTLY, ABIAIOUAACSH Mepoii
e UYBCTBUTEABHOCTH K HADYWEHUAM. VCMOUNUSHLAML HAIBEAIOMER IKOCU-
cmexbi, cnocoGHbe coxpanamy coou ocobennocmu Ka mpomaNeHuL Inu-
menvnozo epemen.

Ocuosusie cpoitersa sKocucTeM:

1) camoperyasmus;

2) YeTOlUMBOCTS — CHOCOBHOCTS BHACPIKIBATL HIMEHEHIL, COSAABAEMEIE
semmMH BOelicTBANY;

3) NPOAYKTHBHOCTS — CHOCOGHOCTS IPOMIBOAITS GHOTOTHUECKYIO MPOAYK-
o,

Caopezyaayus seictynaer Kax Kmouesoe csoerso dKocucTeMl. OHa
DOABIAETCA B TOM, UTO YHCACHHOCTS 0CO0EH KAKAOKO BIA NOLAEPIKHBACTCA
HA OIIPEJETIEHHOM, OTHOCHTE/IBHO IOCTOHHOM YPOBEE.

BuopasnooGpasue u yeroiumsocts oxocuerem. Bameituuit noxasarens
CTAGWIBHOTO CYINECTBOBAHMA OKOCHCTEMHI, ee CHOCOOHOCTH COXDAHATBCS
HEUSMEHHOI B TeUEHIe LTNTELHOTO BPEMERI I CONPOTHBIIATHCH HETATHBHEIN
BoapelicTBUAM — 970 ee GUOPaIH000pasue. CYUIECTBYeT IPAMAS SABUCHMOCTE:
€M GoIbIle PATHEIX BIJIOB OPrAKKIMOB OGHTAIOT B IKOCHCTEME, TeM Bhie ee
yemotinusoemy (€TAGHILHOCTS). D10 IPOHCXOLNT HOTOMY, UTO PASHBIE BHIH,
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CIIMCOK pacTeHii, K KOTOPLIM YCEWHO NPAMEHEHS! METOAbI TeHHOM MHXeHe-
PUM, BKAIOUGET ABAOHIO, CAMBY, BUHOTDAA, KANYCTY, BaKN@XaH, OrypUS, NUEHULY,
€010, PHC, POXs 1 MHOTUE ADyTHe. OT OBI4HSIX OHW OTAMYZITCA Tew, UT0 8 ux [IHK
BHEADAIOTCA reHbl ADYTVX PACTEHIH WA MHBIX OPIaHU3MOB. TPAHCTeHHbIe pacte-
HU OTAMYZIOTCA BLICOKOM YPOXAHOCTBIO, OHU YCTOHMBH! K MOTOAHSIM YCAOBMAM
(Xapa, 3acyxa, AOKAM) 1 ACACTBAIO NECTALIMADS, KOTODHINIA Ha NOJSX YHUNTOXEIOT
coprakw. Berpansas & IHK PacreHnn TOT M UHOJ UHODOAHBIF TeH, MOXHO N~
TyHuT COPT C 3apaHee 3aaHHLIMA CBOTCTBAMMA. HO HIM OAWH YueHbIl He MOXeT
€ YBEDEHHOCTH0 CKa3aT, NOBPEAUT /1A 3TO MHOARN, YNOTPEBARIOLIAM B LY Takve
pacrenus. Beas Gk, BXOASUE B COCTAB [EHETHECKM MOAUPULADOBRHHBX PO~
AYKTOB, MOTYT NUHAAMEXaTh KaK GAKTEDUAM, TaK U HECHeA0BHLIM Wi AAOBATSIM
PaCTeH/AM. OH HEW3BECTHY! HALLIEMY ODTaH3MY, H Y HETO MOXET HE OKazaTbcs dep-
MEHTOB 11 MEXZHHIMOB WX YTWAM32LIMM. OBHN CHNTBHOT, UTO TaKWE NPOAYKTEI He TONSKO
6€30naCHS, HO 1 NONE3H, APYTHE TOBOPAT O CKPSITOT B HUX YTPO3E HEOBEUECKOMY
CYULeCTBOBaHYIO. TPRHCTEHHbIE NIPOAYKTEI He NPESPTT OAEH & MYTAHTOB, HO MOTYT
CNPOBOUMPOBATS y NOTOMKOB He BCTDENABLIMECH Pakee HApyLeHn. XOTA BONpOC
© BE30NACHOCTH TPRHCTEHHLIX POAYKTOS OCTAETCA OTKDLITHIM, PAA CTPaH OBLAEAA
© MOPaTOpMA Ha X 8803. B HEKOTOPBIX CTPaHaX, HaNPUME B POCCuM, CyuecTayeT
3ANPeT Ha W BLIDaLIBaHWE, B ADYTHX — OBAZATENSH MAPKUPOBKA Ha STUKETKX O Ha-
TN TEHETUUECKA MOAMDULIMPOBEHHSIX KOMTOHEHTOB B COCTase NPOAYKTOE.

Tpancrennsie munotubie. B Kauectse 0FBeKTOR HAILe BCETO HEMOTB3YIOTES
coumbu. SNOHCKMe TeHHbIE MHEHEDH BBCMN B TeHOM cBUHENl reH wmuHATA,
KOTOpBI POUIBOAKT (PePMENT, CNOCODHBII IPEOGPAIOBLIBATE HKUPHBIE HACH!-
INeHHEIe KHCIOTEL B IMHONEBYI0 HEHACHIICHRYIO KUPHYIO KHCIOTY. Y MOMM-
uuposanmbIX cuneli Ha 1/5 GBI HEHACIIERHBIX KUPHBIX KHCIOT, 4eM
¥ OBBIUHBIX. DTO BIIEPBHE NOIBOTNIIO HONYUNTS «UHETHHECKYIOs CBMHMUEY.

Jlpyroe Hanpasenie paGOTH — STO HHAR MOAMDHKALUA CBMHBM KAK
RoHOpa uenoseuecxux oprauos. Ipymma meenefosateneli us HanuomarsHo-
ro yusepcurera Taitpaus mytem spexerus 5 JIHK oMOpHOHA rema sexeoro
(ayopecientroro Geika, nosaMMETEOBARHOTO ¥ duyopecuupymeli MeayIL,
BhIBEIA CBETAILUXCH CBUHEH, YTOOH UMETH BOIMOKHOCTS BH3YATBHO HAGMIO-
JATH 38 PASBHTHEN TKAHeIl NDH NEDECATKE CTBONOBHIX KIETOK.

TaxsKe HHTEPECHE MOAPUKALUHN MOTOUHSIX OO HKUBOTHBIX € BBEACH-
HEIMH B X TEHOM reHoB, HeOXOMNMbIX ueoBexy (puc. 35).

Ba noC7eAHME HECKONBKO JeCATHIETHI VEHbE COSAATH MeTOASI, Gaaro-
JADS KOTODHIM OTHE/BHBIE KIETKH TKaHeH DACTEHNA W JKUBOTHOTO MOKHO
BACTABHTS PACTH 1 PAIMHOKATHCA OTAEIBHO OT OPPAKMIMA, KAK KIETKH GAK-
Tepuii. TaKHe Ky;IBTYDH! KJIETOK HEHOB3YIOT 415 DKCIEPUMEHTOS 1 IPOMBIII-
JIeHHOTO MONYNeHHS HEKOTODHIX BELIECTS, NPOMIBECTH KOTODHE ¢ HOMOIIBIO
GAKTEPUATLHEIX KYISTYD HEBOIMOKHO. ONHAKO G[€Ch eCTh CBOM TDYAHOCTH.
Hanpimep, HeCIOCOTHOCT: KUBOTHBIX KIETOK JEIHTECS B KYIBTYPE GecKOHe-
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HoBhl ca0ii. B peayastate cosaerca napumkossii odex. Tlapaniensio
NDOHCXORHT YHHUTOKEHNE PACTHTENBHOCTH (BHPYOKA JI€COB U JeCHEIe MOKa-
pBr), sacoperue okeana, i yraekucabii ras B aTMocdepe nakanusaercs. Io-
AaBAAIOMmee GONBIIMHCTEO SKOIOTOB CYNTACT, UTO, €CIH He NDEKPATHTS ITOT
npouece, npomsoiizer raobabHOE noTeNIeHUe. OTMEUEHO, UTO ViKE COrOAH
‘Temnepatypa atsocqepst Bes nogusach B cpeanen ua 1°C. Cuenapui rio-
GATBHBIX KAMMATHUECKUX MIMEHHHH He OJHOIHAUHB, TAK KAK IPOCHTATS
BCe NOCTEACTBUA KACKAAA UIMHEHMIl TAKOTO MacuITAGA He mpeACTABIAETCA
sosmomEM. Ho T0GATbHOE NOTENEHNE ONHOIHAWHO MPUBENET K TAAHII
eHuKos, MOXBeMY YPOBHS MHDOBOTO OKeAHA W COKPAIISHHIO IIOWARH 00H-
TAEMOIl CYIIN, UIMHEHMI0 HAUDABIEHUA OKEAHWYECKMX TeueHuil, TAFHUIO
BeuHoli MEpIOTH ¢ PAIPYIeHHEN Beell BHICTPOEHHOH TAM HEQPACTDYKTYDH,
M3MEHEHHIO XHMUUECKOTO COCTABA ATMOCKhEDH! 1 oKeana. Ha Mex1yHADOAHOM
M TOCYAAPCTBEHHOM VPOBHAX NDENIPUHNMRIOTCA NONBITKH DEIIeHHs ARHHOH
nposuens.

Dxonoruteckue mpodaems PecnyGaukm Kasaxcram, kpome mpodmenst
coxpaeHus GHOAIHOOGPAIHA W UPHPONHELX OKOCHCTEM, DACCMOTPEHHBIE
B IOILIOM PAGENe, BKIIOUAIOT B ceBs 1 IPOGEMY MORBCHIA 30K IKOTOTH-
weckux Gexcrsmit. Haunmas co 5opoit monosmsst XX 5. H3-33 HepAUHOHATE-
HOTO HCHOTBIOBAHMSA TPUPOAHBIX PECYDCOB U NPOBEACHHS HAEPHBIX WCIBL-
Tammit 5 Kasaxcrase oOPMUIHCE He TOIBKO SKOOTHUECKHE NPOGIEMB, HO
W somsI aKoMOrHUEcKoTO GeneTsis. Iro Apan n Ipuapanse, Cemunaratus-
cxuii aneprsiit nonuroH, soa HedresarpssHerus  Banagsom Kasaxcrase.
KpoMe 9THX KDYIHELX DKOTOTHUECKUX HPOGEM, MOAYUHBUINX pecnyOiuKas-
CKuli CTATYC, €CTh W PErHOHATLHEIE UPOBIEMSI, XAPAKTEDHEE AIA KAKOTO
permona.

Dxosoruteckue NPOGAENMH pemanoTCs B HAel cTpAHE HA NpABUTeTH-
CTBEHHOM YpOBHE ¢ NDHBIEUEHNEM YUEHBIX-JKOJOTOB, A TAKIKe IHTYIHACTOB
M BOJIOHTEDOB PASIMUKEIX ODUIECTBEHHEIX ABIKeRuit, Ho A yememoro pe-
LEHMS TAKUX BEIGOBOB HYKHA THUHAA OTEETCTBERHOCTS KAKIOTO IAK AAHHHA.

Ha npasurenscrsennon yposhe cospanores pasmuumsie OOIT - ocofo
OXpaHseMBIe IPUPOAHbIE TEPPUTOPHH, TAKME KAK JANOBEAHMKI, JAKATHUKH,
NAMATHUKH IPUPOA, HALMOHATLHbE NAKH, JANOBEAHHE 30HE. Memons3o-
BAHME IPUPONHBIX PECYDCOB, KAK M NPABIIA X03ANCTBEHHOMH JeATebHOCTH,
cTporo peramenTupyioTea saxomonatenscrsom PecnyGauku Kasaxeras, co-
CTABICHHEIM ¢ YUETOM dKOTOTIHUeCKHX TpeGoBaMii u HOpM. OAHAKO COOIOKE-
HUe 3AKOHOB HEBOMOIKHO 063 BOCHHTAHMS, (OPMUDOBAHMS DKONOTHUECKOLO
MUPOBO3IPEHNS HA OCHOBE IATPHOTH3MA, COXPAHHNS HAIMOHATBHEIX TPAH-
Itih 1 IPUMEHEHI NEPEOBOrO KAYUHOTO 1 ODPAIOBATENBHONO OIBITA.
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GIH3KHE 1O DKOTOTHUECKUM XADAKTEDHCTHKAM, MOTYT UACTHWHO KOMIEHCH-
poBarTs KodeGaus uCieHHOCTH APYT Apyra. Tax, HaupHMep, oKocHCTeMA
Guouero3a oTAENBHO CTOAIEN COCHBI, BHpOCIIE]i HA TOPHOM CKJIOHE, KOHeH-
HO, GyAeT OBAZATH MEHBUINM BHAOBHIM COCTABOM (W, Rsymeercs, GuoMac-
colf), e rpynma TAKUX e COCEH, PACTYUIMX B YINeIbe HA HEGOBUIONM pac-
crosmuu. HauGoree GOraThie BHAOBEIM COCTABOM BIAKHHIE DKBATODHATBHEIE
Jteca (AYHIIH, cenbBa) MAKCHMATLHO yeToliumsey. HANpHMep, /s TOTo uTo-
Ot IPOABHTATECA 1O AKYHNIAM, TOLH TPOPYGAIOT ceGe AOPOTY, VHHUTOKAR
pactenms. TloceACTBUSA TAKOTO BOIAEHCTBHA JeC KOMICHCHDYET OYKBATBHO
B cunranmbie guu. Jlae TAKOE CTPAIIHOE XHMUNECKOE BO3LeHCTBHE GOEBHIMI
oTpanmouNMI BemecTsanu, Kak «OpamKo (sOranges), npuMeRABIIEECH
apumeit CIITA 5o BrerHane, He CMOIIO HONHOCTBIO YHHUTOKUTS IKOCHCTEMY
TpOmMuECKuX Necos. BIOCIEACTRUM OHA HOUTH NOTHOCTHIO BOCCTAHOBIIACE.

OHAKO He CleAYeT 3A6HBATS, UTO NPH HAMEHEHIH AGUOTCHHEIX ye0Buii
(KOTHYECTBA BAALM, TEMIEDATYDH, OCBEIIERHOCTH I AD.) B SKOCHCTENME ¢ 10-
Gist GHOPA3HOODDASHEM MOTYT HAUATH HCUEIATH OAHM BJHI pacTeHui, a MM
Ha cyeny mpuAYT ApYrHe (cM. § 52, 53). UTOLHHOS GYAeT OmpeREATH CO-
CTAB 3001MHO3A, COOTBETCTREHHO, BUAOBOM COCTAB AMBOTHELX OY/IeT 3ABUCETS
T BIAOBOTO cocTaBa pactemuil. B KOHEUHOM CueTe OUpEAEAAOMUME B GHO-
PAGHOOGDAIHH DKOCHETEMB! ABIAIOTCA ADHOTUUECKHE (DAKTOPE M OTCYTCTBHE
BPEAHOTO AHTPONOTEHHOTO BAMAHIS.

Hanpumep, Tpexnansie AeHmBLI NUTAIOTCA HEKOTOPHIMA BHAAMM SAOBHTLIX A4S~
peBbes. YNOTPEBAAA WX AAOBATYIO NICTBY, OHU BHIHYXACHEI HEATPRIMIOBLIEATS
ab1. B P3YLTATE y HIX O4EHS NPOAOIXMTENSHbIT OBMEH BewecTs. UMenHo no-
TOMY OHW MEAIUTERSHS U NIOUTH HE NOKIAAIOT Aepesss. MpakTAUeCK 80% X3~
HW 3TM XMBOTHLIE NPOBOAST & KPOHE. B PE3YALTATE TaKOli AMETHI y HIX UCHE3Na
KOHKYDEHLLAA 33 VLY, Ha HAX MOHT HAKTO HE OXOTUTCS. KaK M38ECTHO, fennBLbl
OBATAIOT & AXYHTASX, A€ SKOCHCTEMa 3OBUAYET BOAOH U COTHEUHBIM CBETON,
KOTOPBIi MO3BONAET KOPMATLCA 1 PAIMHOXATHCA GONBLIONMY KOAMIECTBY BAAOB
XUBOTHBIX. B NPOTUBOBEC TAKO SKOCHCTEME, KaK AXYHTAM, CYLLECTBYIOT NyCTLIHM
V13-32 HEAOCTATKA NMTEBOM B0AbI & 3T0 SKOCUCTEME MOXET BHKMBATE MM~
MaIsHOE KOMMHECTBO BWAOB, HTO NPUBOAUT K €€ HeyCTORuMBOCTH. Henb3a 326w
BaTs, UTO 8 COBDEMEHHOM MVDE NORBICS AHTPONOTEHHbIA (GaKTOP. Ha NyCTeiHm
U KOHOMIUECKH HEBHITOAHHIE PETVOHSI STOT GAKTOP MONTH HE BAMAET, YenoBex
BCETAA NPAXOANT B HaMBONEE BAATONDHATHEIE YCIOBUS CPEAN, TAE MHOTO Pac-
TATEASHOCT 1 YCTOMMBSIE 3KOCHCTEMBI. HO PALIMOHANSHO PACTIOPARHTECA NPk~
POAHEIMI DECYPCaMMA OH, K COXNEHHIO, HE MOXET. 33 HECKOALKO MECALIES AIOgM
BLIDYGaIOT ASPEBLA, Ha CO3AGHME KOTOPHIX YXOAAT ACCATKM /T, 3a4aCTYI0 MCTPES-
10T HEKOTOPHIE B! XUBOTHSIX. 3TO NOADHIBAET SKOCHCTEMY NAGHETEI U NP~
BOAMT K TOMY, UTO A@Xe M30BANYIOLIE XU3HSIO AKYHIN MOTYT NOTEPATS 800
CTaBMASHOCTS 1 Aaxe UCUEsHyTS. T103TOMy KaXAbil 4EN0BEK AOTKEH HECTH OTBeT
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Puc. 35. Temnas mopnpuxams ovmst
Tpumesanme: AAT (ansa-anTaTpuncnn) ~ Baxmei Genor, BupaSaTsBacbit
oprammanon wenopexa  meobxommMEIi AT yenemmoii perencpamu psta
opranos (newens, nersue u Ap.) mocae Goneam
Hoe uHMEZO Pas, KAK 9TO mpoMCXOMT ¢ Gaktepuami. Kpome Toro, moryuars
H BHIDAINMBATS KYJBTYDHL JKUBOTHBIX KJCTOK TPYAHE, uem GAKTEDHATBHBIE.
Ha ceronus (IOKA!) He CYUIECTBYET METOAOB, ODECUEUNBAIOMINY ¢BHPALIMBA-
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Bakmouenue

XXI BeK MHOTAA CHDABEATIBO HAIHBAIOT GHOTOrHUECK M. TAKAs OLEHKA
DOIIH GHOIOPMH B JKUIHN YE/IOBENECTSA IPEACTABIACTCS BIOHE ONPABAAHHON
C VHETOM TeX NePCIeKTHE, KOTOSIe e celuac HAMEUAIOTCS B PASBUTHH HAY-
Kt 0 uBoM. C NOMOIIBIO TEXHOMOTIH, OCHOBAHKEIX HA HCTIO/BIOBAHMI re-
HeTuuecKol MHKEHepUI, W TAKMX (DYHAAMEHTATBHEX GHOIOPHYECKNX MeXa-
HUGMOB, KAK (POTOCHHTE3, QUKCAINSA ATMOCDEDHOTO A30TA, CHHTES FOPMOHOB
M APYTHX, YiKe B HEIATeKOM OYAIIEM YAACTCA DEIINTS MEOTUe BAKHEIE IPO-
Gi1enbi OBECHeUEHILA HelOBEUECT A NUINEBHIMI HPOAYKTANMH, HEOGXOMIMBIMI
MEMIIHE W ceTbCKOMY X03AHCTBY IEKADCTBAMMH, GHOIONHYECKH AKTHBHBIMI
BemecTBaMMH U SHEprueli B AOCTATONHOM KOMUECTSE, HECMOTDA HA POCT Ha-
Ceenus W COKpAIIEHIe MPUPONHEIX GANACOB TONIHBA.

Buecte ¢ Ten Hemsas 3A0HIBATH, 9TO OCT HAPOLOHACENCHHA, PAIBMTIE
NDOMBINUIEHHOCTH 1 COBPEMEHHOTO CETbCKOTO X03aHiCTBA CTABAT Neper ue-
0BeUECTEOM CepheaHBIe JKOIOTHYECKHE NPODIEMBI: OIACHOE AILA 3A0DOBL
ozl sarpasHente OKPyKAIOMel CPEAH, YHUUTOKEHME J1eCoB, PA3pYIIERIe
DHPOAHEIX COOBIIECTS PACTHTE/BHEIX M KHBOTHEIX OPranuaMos. Heobxomu-
MOCTE DELIEHMS OTHX BOUPOCOB ODBACHAETCH TeM, UTO B KOPOTKHE OTPESKI
BPEMHH, CPABHHMELE ¢ IPOJOIKHUTENBHOCTSI0 FKUIHH OJHOTO IOKOJEHI 0
Jeli, 3AMETHO MEHAIOTCS YC/0BUS KUIHM HA KDYIHELX TPPUTOPUSAX. BHAHMUE
OBUUX 3AKOHOMEpHOCTEll i IABHBIX HAUPABACHH DASBHTI GHONOTHM AB-
XeTcA HEODXOAMMEIM M OGMIATETLHEIM AJA COBDEMEHHOTO uexoexa. Cam
uenoBex npescTaBIAeT coGOit IAKOHOMEPHEL PEayIBTAT IBOTOIMN KUIHH KA
Bente, caMo 10 cyImecTBOBAHNE, 310POBbE WM GONEIHE JABHCAT OT 0DUIEGHO-
IOTHUECKIX MEXAHHAMOB KHIHEODECHENeH NS 1t PAIBITIA. DTHM 1 OUPEAEsi-
eTest MecTo GuonorHueckuX suamMii B CHCTeME neHHOCTel ueoBeKa.
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Kyxpanuit nexuxan

Pue. 41. Bogonnasasomue
e

CTBeHHOCTS Niepea NPADOAOT 1 33yMaTsCA & nep-
By10 OuEPEAs O TOM, HACKONLKO €0 AEHCTBNA N~
7€3H! AT PHPOAS, @ HE TONSKO AN HEFO ANUHO.

BuopasnooGpasue Kasaxcrama semuo.
Hamm 01T nepes CeAYIOUMMH TOKOTeHHAMI
coxpanuts GropasuooGpasue Kasaxcrama. Ha
TeppuTopun Hameii crpanst censres 396 Bu-
208 mrHI M3 499 cymecTBYIOWX, OTMeeH-
Hbix Ha TeppuTopun Kasaxerama, octarsubie
HOCEIMAIOT €& BO BPEMS COIONHbIY NuZPauLl.
Ocofento Gorar Kasaxeran sojomnasamomeit
Auabio, npies pax sooenos (Haypsiasim-
cxas, Topraiickas, Anaxorsckas u Kop-
TAIKBIHCKAR O3EDHEIE CHCTEMBI) OTHOCHTCH
K YrOaBAM MesKAyHapOAHOTO 3uauenms. Tpeod-
MazaIOmMeE BHAB — cephiii TYCh, WILIOXBOCTS,
cepas yrxa, kpakma, mmecyxa. Cymmapmas
MHCIEHHOCTS DTHX T, BKIIOUAA 1 NPOXET-
HBIX, MO OMeHb IPUG/HIMTENSHHM OUEHKAM
COCTABIAET OT ABYX A0 HECKOTBKMX J€CATKOB
MuLIHOROB OcOGeit.

B nocienmee jecaTiieTie HAMETMICK
CHAR WHCIEHHOCTH GOBUIMHCTSA BOOMIA-
BAIOUX NTHI BCJEACTBHE AETATAIMI MecT
obuTamuA W BospacTAIOmero mpecca Xossil-
crpennoit gestenbmocrn (puc. 41). Eserox-
HO B pecnyGiMKe OTCTpENHBACTCA B CPEXHEM
2,6 Mt yTOK, rycelf, ABICYX M ADYTHX mTHI.
Oprassi u TKAHH UX HEPEAKO JATDAIHEHE AH-
TPONOTEHHBIME  TOKCHKARTAMN (pA3THUHBIE
comn, Tamensie Merann u ap.). Huorsa oto
BHOHBAET TOKCHKO3 NTUI M MX rHOens. Tax
yie me pas cayuanocs ma Kacnimiickon Mope

u B Bankan-Anaonsexoit koriosuse. HeoGXOMMMOCTS KORTPOAA 3a STHMI
ABIEHIAMH OCIOMHACTCA ODUIMPHOCTHIO TeOTpAGMUECKUX chasell KasaxcTas-

CKIX BOAONIABAIMIX NTHI,.

B Kasaxcrase scrpeuaercs 39 BUAOB AHEBHBIX XMIEBIX mrim (puc. 42).

K coMaieninio, OKOXO NOTOBUHBI BIAOB, OCOGEHHO OPIIbI, SMECHAM, KPYIl-
Hble KAHIOKH, COKOBL U NAAATBUIMKM, B 50-e roAst XX B. ucTpeGaRAUCE Kak
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HHes M3 KYALTYPH KIETOK MBOTHBIX He TONBKO LETHIX NOHOUSHHEIX Opra-
HUMOB, HO J1A3Ke CIOAHBIX OPLAHOB, TAKWX, HAIPUMED, KAK CEPALE, NOUKM,
erkie. Ho mayka He crout Ha mecte. Vixe cefiuac yuensie 0018 ai0T MeTOL-
KAMM BHDAIMBARHA U3 CTBOTIOBSIX KIETOK XDYCTATNKA 11a33, YeTOBEUECKOrO
ayGa WM KoM, NPHIOZHON /LA MEpECAXKH. DTO MOKHO CUHTATH METOZAMI
«xnomnpoas» opraos. Ho TAKAf METOAMKA A1s PACTEHMIE AQBHO 1 XOPOLIO
orpaGorana (npaxriuecku ¢ 60-x rogos XX 5.).

Tennan unncenepus, npoNvILIEHHAL NUKPOGUOAOCUS, MPANCLENHbIE
Ppacmenus, mpanceennie wusomubie.

EEJl) 3ame  momumanne
1. OBbstcunTe, HCOBXOANNO i ATHTEALHO 1 TIHATETBHO HONMTABATS +TD0-
pemss TemNOf MIKEHEDHI, NPEAA 6N IAMYCKATE X B NPOHIROACTEO.

2. Kax st nomesinere, A1 Hero u3oGpeTaior m mpHMEHSIOT TpamCremSe
pacreims?

Tipuseneune

1. Tipumeaure mpimeps: remeTieexin: MouGUKAN GAKTCPUATLNLX KC-
Tott, HpHHCCHIIe KOTOFIIECKYID NOTLIY.

2. Cpapmme, Kaiite TpYRIS AUBLX OPFANHIMOR B TeMO HIKEHEDII MeHL-
1me Beero moapepratwores moguukamun. Hasopire RPN, O KOTOPEM 970
nponcxomur.

Anamua

1. [lowasarte ma pUMEPaX, Kai TeNNAR MAEHEpHS BaKTCpuit HOMOTACT Me-
Amme (supa wan Kasaxcrana).

2. BuckatuTe Bame MHCHHe 0 NPIHHAX, HOTCNY GAKTOPHATHINE KACTIH
F T S ——

Curea

1. Tlopaceysaaiite, noteMy TPANCTeHNAR WKCHEDHS MoAer GTh omacHa
KAK 715 OPTANNIMA OTACTLHOTO HETOBEIA, TAK B AT HEIOBCIECTDA KK COMMATS-
noro coodmecra.

2. Copenupyiire curyammo: «B Gausaiuen Gydyusen G1a200aps connoi
UHCCHEpUY CMaNEm GO3NOMHO U3 KACMOK OPEHUING KONKPeMHBLE A1Dell Gbi
Ppawusamy dan nux sanacnsie opzansts.

Onemxa

1. Obeyaure cxeayiomue sucxassBana:

~ Pennas nodudurayus opeanusnoa necem nomenyuazLHYI Y2po3y ue0se-
wecmay. Ee nocaedcmeus mozym oka3amvcs HempedCKazyeNsiL, o MORUMAHUE
HGCUIMaG06 Y2poast Nowem Guimb OCOIHANO CAUULKON NOIOHO.

~ B0200ap3 UCn016306aH10 26HHO-MOOUDUEUPOGGHNbLX ODZAHUINOG Ue10GC-
wecmdo peutum XHO3ECMG0 nPOGAE, & MO WILCA U nPOGACNY YMUNUIAUUY acex
6udon Kax Xossiiemaen T, MK U NPONUULIEN T Om X000,

2. OUEHNTE DKOHOMITIECKI 1 SKOTOTHNCCKIE NOCIEACTRIS HPHMEHEHIS Tex-
HO-MOUGUIIPOBAMILLX, B TON THCTE TPANCTCHHLX OPFAIHINOD.
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3ameHbi HYKNEOTWAOB. CYLIECTEYIOT MyTareHs (4alie 3T0 XHMUHeckve Belie-
183, pexe — QU3NUECKME ATEHTH), KOTOPHIE MOTYT H3MEHATS HYKAEOTHAL! XUMMNE-
k. HanpuMep, OTHUMATS Y LATO3MHA 330THYIO rpyNNy. LIATOSMH CTaHOBMTCA XM~
UECKM NOXOX/M Ha 3eHNH. B PE3YLTATE HANPOTHE HETO BMECTO IyaHNHa B Lens
[IHK MOxer BKkouaTsCa ypaun (06pasyetca napa Y-T emecto LL-T). Mpk penanka-
U [1HK HNOTUB YPaLAa & HOBYIO LieNs BKIONETCA 3AeHMH, OBpasyeTca napa
Y-A, a Npw Creayouiel pennuKauu OHa 3amenserca Ha napy T-A (puc. 21).

Takoih TN MyTauwi-3aMeH NOAPE3ANTIOT Ha 483 BUAR B IABCAMOCTH OT TOFO,
KaKue Napki Ha KaKe 3aMEHMNCS. ECIN NPOVM0LLAG 33MEHa MDMMMANHE Ha ADY-
O (MPAMMARMH U NYPUA Ha APYTOR NYPHH, OHM HASHIBAIOTCA MPAHSULUAM.
ECIM e NYPUH V3MEHWNCA Ha NMPUMAUH, W1 HAOBOPOT, TO TaKkME TOUEUHSIE My-
TaLLH-3aMEHb) HA3HIBBIOTCS MPGHCAEPCUAML.

‘CUMTAETCS, UTO MMEHHO Takvie 3aMeHb! ~ TPAHCBEPCUM HaLLE, TPAHIMLIAN Pexe —
MOTYT BT NPAUMHOT ONYXOneBbiX 3a60neaHM

Crowmannbie nymayut, UHOYSUPOGAHKbIE NYMAUUL, PeRIUKAULR
JTHE.

Buaune u momumanie
1. OGwscuuTe, mOeMY BaXHO, 4TOGH NPH PENTMKALIN TeHETHTECKAs Hit-

Gopiaiua Guia crompORANA A6CoAIOTHO TOO.
2. Kax nut nommsaere, uro Taxoe cnoumannsie xymauuu?

L E—

1. Jlax wero meoGxozmo uayuams seyrazn?

2. Cpanmure weruape nuaa Toukomsix seyramii.

Anana

1. Cpamsure mteromyioc cxeny nesyranTioro gparsenta THE Ne 1 ¢ ero
syrawrmsan dparsenzan N 2, Ne 3, N 4, Ne 5. Onpexeante: 1) xaxoii uyiaco-
TUR # B KAKOM 1O TPHUILIETOR MYTHDORAT B KON U3 BADHANTOR; 2) K KAKOMY
THIY syTaLNiL OTHOCHTCA KAXCAOE 13 IPEATOCHILL HIMCHCHR]

N 1 TAI[-AAT-IIIA-TTA-TTI-

N 2 TAI[-TIAA-TIII-AFIL-ATT-

N 3 TAL[-AAT-III-THA-TTI-

N 4 TAI-AAT-IIIA-TAT-TIIT-

N 5 TAI[-AAA-TI[II-ATT[-ATT-

2. MaoBpasirre » BiAe CxeAH H3MEHeHI, HPOUSOMICANIIE B KAKAOM K3 YeTsi-
pex Titmos ayramuii, rumoTeTiriecic ofouatIn aNmHOKICIOTM HOepaNH. Ka-
XHe M3 QMIHOKHCIOT B KaKOM CIYIaC NOKBCprAICH HoMememN?

Cunurea
1. Tlopaceyacaaiite, mOtEMY MYTAIIH 4ACTO IPOHCXOAAT UMEHHO & mpoIECce
penmmkanun.





OEBPS/image/27.jpg
2. Tlopaceyaaiite HAX ROPHOCTSIO BMCKAIHBANNS yeHN: «Bee Mbl, HbiHe
Kusyuue opeanusNGL nAGHeMb BeNa%, NYMGHMb OMHOCUMEASHO mEPEMX eo
oGumamexeits.

Onenxa

1. Hamumure pedhepar o TpaRCHOpCHSX, TPANIHINX, HORCEHC-  MICCRHC-MY-
Ay 1 pasHIe MeHAY M.

2. Mlenommays AONOAMNTE AL HCTONIKH HIGOPMATI I TASTUIY reneTH-
eCKoro KORA, MOCTApaliTeCh PACII(POBATS HEMYTANTIYIO I MYTANTHME HYKCO-
Twgmste mocneaoarensnocrn JIHK Ne 1-5, npeanoemmsie » xasecrse sagamuii
«Anamiaas. BANHIINTE AMFHOKMCTOTH MYTAHTHMX H HeMYTANTHOFO GenKos.
Onemre BosMoMmME MOCTCACTBIS PASKOTO PORa MyTAI Ha KaMHON HPHMEPC.

§ 26. CrionTAHHbIE MYTAIUMH J€30KCHPHOOHYKIICHHOBOI KHETOTE
KAK OMIHGKH FEHETHUECKHX NPOLECCOB — PeKOMOUHAII

e usyerus MU MeMsi: YGTaHOBUTS CB%3% MYTALIE © pEXOMBAHALMEN A~
30KCHDHBOHYKNENHOBOR KUCTOTH

Umo makoe deneuus, dynnuKayus, uHeepcus, mpancnoKkayus? Ymo maxoe
KOMGUHAMUSHAs UMEHHUGOCIL, KOHDHIZALUS, KDOCCUHZ0GEP, 20MONIOZUY-
bl U HE2OMOIIOZUNHEIE XPOMOCOMBI?.

m Umo yxo nosmopuMs An yonewHo2o usydeHuR memsi? § 35 — yueBHAK AN
10 knacca

PexoMOMHANS B IHPOKOM GHONOTHYECKOM CMBICIE — 9TO Mepepacmpe-
JAenenue reseTuueckoro MaTepuata pomuTeneii B moromerse. B aToM embicie
B 0CHOBE PEKOMOMHAIMN JIEKHUT HOJOBOE PAIMHOKEHIE, B XOKE KOTOPOXO 0~
TOMKM HACTEAYIOT HOBOE COUETAHME NPUIHAKOB JBYX poguTeneii.

Kpome M010BOTO npOIecea, PEKOMOUHAIILS OCYINECTBIALTCH ¢ HOMONIBI0
Kpoccunzoaepa — omena yuacTKAMM TOMOTOTHUHBIX Xpomocon. Konbiozayus
(mpomece COMMIKEHNS W MEPeILIETEH IS TOMOIOTHUHEIX XPOMOCOM) I CIEAVIO-
it 4 Hell KPOCCUNZ06ep BCETAA NPOHEXONAT B npojase Heliosa 1. Bea oome-
HA VUACTKAMI MEJK 1Y TOMOTIOTHUHBIMI XPOMOCOMAMMH OTHA I MATEDH B TEIRX
X feteli raneTst Ke POPMHPYIOTCs. BHAMNT, Y KAXA0TO BIPOCIOTO HENOBEKA
B XOZle TAMETOTeHesA B 30HE COIPCOQHUA BO BpEM UePBOH mpodaskl Meiosa
XDOMOCOMBI OTILA 1 MATEpH OGMHHBAIOTCA ONpEACTERHBMH YuacTKAMM. Tax
BHYKH HOTYUAIOT OT POJMTEIel He LETEE XDOMOCOMBI CBOUX JEAVUIEK H 0a-
Gyex, a KOMOUHAIIH, COCTOAILIE W3 PASHBIX UX (PArMERTOB. TAKAR PeKOM-
GUHAIMS IPOHCXOXNT NOCTORHHO H HASIBAETCS ZONOA0ZUNHOIL.
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VIHTepeceH TOT haKT, 4TO NOAOGHHI NPOLECE, TAKKE OTHOCSLIAACA K 20MON0-
2UNHOU PEKOMGUHAWUU, €CT6 IaXe y GAKTEPMA U BUPYCOB, XOTA HAKAKOTD ME0-
33y HUX HET. DTO MOKET NPOUCXONWTL NP PaspLIBe pennMuMposasHoi uenn AHK
y 6aKTepwi 1 NOCNENYIWEN € CBIMBAHUUY & HOBOE MECTO, @ HE B MECTO pas-
priea

‘TakKe NPAMEPOM PEKOMBHHALIMM Y BaKTEDUE MOKET CRYXUT: SBeHHE MpaKc-
nosuyuy. OHa NPOUCKoRMT Npu nepewoce dpanwexa IHK 13 0o GakTepwans-
HOA KNETKA B APYrylo. OKA3HIBAETCA, CyIECTBYIOT HeGonsuwime chparenTsl IHK,
CNI0COGHHIE BLIXOQUTS U3 KNETKM M BCTPANBATHCS 8 TEHOM APYIO KNeTKH. WX Ha-
LIBAIOT MOBUNHEIMU 2EHEMUYECKUMU INEMEHMAMU, Wi MPAHCNOSOHaMU. ITO
NONBHA MOGHINEHSIX TEHETUMECKAX ANEMEHTOB, CTIOCOGHLIX BECTH CEGA NOOGHO
BUPYCAM, HO HE BLISHIBAIOLLINX NDOLIECCH! EHETHIECKOTO (3BPEXEHMS W UOEnM
KNeTK. VX NORENEHWE N NPUEOWT K TPYNINE PEKOMBUHALIMOHHSIX NPOLECCO,
XBpaKTEpHbIX KaK AN NDOKADHOT, TaK u AN YKAHOT.

TakKe CyWECTBYeT Callm-CreuurhusHas PeKoMBUHaLUS. BTO SBneHwe, Kora
HeGonsuime no paswepy yactki [1HK (01 10 40 200 nap HykneoTwR0B), UmeiwIMe
& CeBe Hekylo 0COBYK0 «y3HaBaEMYI0» NOCNESIOBATENLHOCT, ONOSHAIOTCS (hepMeH-
TaMY KaK CrIEUMTASHIE U BCTPAUBAIOTCS B FEHOM KNETOK. TaK NIPOMCKOBUT G HEKOTO-
DL HENUTUMECKNMI BUDYCAMM 8 KNETKEX GaKTEPHIE W (W) ADOXKEN.

PexomGumamus B pesyisrare myramwit. OJHAKO ecTH peub 3aXORHT
0 MYTALWAX, TO NOX PEKOMOHHALUEH IOHUMAIOT TONBKO HESAKOHHYID PEKON.
Gurayu. Dro HPOIECE PEKOMOHHALHMM, TPOUCKOAAIMI MEHKAY MOTEKYTaMH
JIHK, npescrasasomumu cofoit zeromonormussie xpomocomst. poucxonut
sesky Mosexyanu JIHK, NDeACTABIAIONHMI HETOMOTOTHUHEIE XPOMOCOMBI
M He ABIIOMUMHCH PE3Y.IBTATOM PEILTHKALMI. BHAUUT, HOR HYMAHMHOL pe.
KOMOUKAKUCl TORUMAIT TAKME XPOMOCOMHEIE HepecTPOHKH, KOTOpHIE CBA3A-
HEL ¢ IPOIECCAMH BCTPAMBAHMA YHACTKA OMHOI HEFOMOTOTMUHOI XDOMOCOMBI
B Apyryio. K HIM OTHOCATCA TPAHCIOKAIAI, HHBEPCIH, AETEIIIL.

HamoMHIM, UTO XPOMOCOMHbIE NYMAUUU TPHBOKAT K UIMEHEHWIO YACTH
XDOMOCOMSI, T. €. HAMEHEHHS SAXBATHBAIOT, KAK NPABILIO, MHOKECTBO TEHOB.
ECai pecTaBim ceGe BeHOE PACIIONOKERIE TEHOB B XPOMOCOME B BILIE OYKE
angasura: ABBIIE, T0 Qynauxayus — yABOGHUE Y4ACTKA XPOMOCOMBI — Bhi-
raaena O, nanpumep, Tax: ABBBIIIE uns ABBITTJUIE.

Jeneyus — MOTePs KAKOTO-1HGO YUACTKA B XPOMOCOME — GYACT BEILIS-
Jets, manpuwep, rax: ABTE.

Opako canm 1o cebe Hi OYnAUKGYUA, HH DCACULA HE ABIAIOTCA MPH-
MePOM MymanmHoli pexonOunayuy. JLs TOro HTOOE TOBOPHTS O PeKOMOHHA-
1K, JOIKHA NPOMIOHTH el KAKAR-TO XPOMOCOMHAS MYTALLS, KPOME fere-
0K 1 (W) AYIAMKALMH, TAKAS KAK UHGEDCUS W MPAHCIOKAYUS.

Kak BEL HOMHHTE UNGEPCUR — ITO MYTALMS, IPH KOTOPOI IPOUCXOANT 1O~
BOpoT yuactxa xpomocoms: ua 180", Hanpusep: ETBBA.
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Tpaneaoxkayus — 970 «BCTPABAHHEs WM «OGMEH»> VUACTKAMM MEAY
AByMs HeromonoruuHbMI Xpomocoman. Hanpuuep: ABSGLE.

M3 nponeccos, chAsaMEEIX ¢ MyTauuomHO pexomGmmauueif, HauSoree
4acTO BeTpeuaeTes HepasHuill Kpoccunzosep. OH UPOMCXORMT OGHYHO B Tex
CAyuARX, KOTAR B XPOMOCOME HMEETCH HECKONBKO KOl HCXOQHOTO rena. DTo
CAMO 10 cele ABIAETCA PE3YIBTATON MTALMH — AyIIKAWMK. B peaynsrate
HEDABHOTO KPOCCHHTOBEDA B OXHOH H3 PEKOMOMHAHTHEIX XPOMOCOM IPOHCXO-
AT dynaukayus, a B Apyroii — dereyus. Ml BMeCTe OHM MEHSIOT 0fe XPOMO-
COMEL, uTO W ABAATCH MYMAUUOHHOL peKoNOuKayuel:. B Kamen GyKseHHOM
pHMepe PesyIbTaTE TAKO! PEKOMOMHAINN BELTIALENN OBt TAK:

ABBBBIJIE
ATIE
Opisa XpoMOCOMA CTATA TOPASAO ATHEHEe, BOGPAB B CeBs reHbl, ADYras —
Kopoue, motepss ux. Tpi 9ToM B peayabTate Meii03a MYTARTHbIE XDOMOCOMBI
OKASATHCH Gbl B PASHEIX TAMETAX I HONATH B PASHBIE OPraHUIMBI (pHC. 22).
Crefiyer oTMETTh, uTO POAB MyTAHTHOH DEKOMOHAINMM TAKAR e
HEOZHOIHAUHAR, KAK W Y ADYFHX MYTAHTHBIX IDOIECCOB.

B AGHHOM pa3iene He PACCMATPMBANACS MYTaLMM, CBR3AHHIE C HapYWIEHMEN
Npouecca penapauvi. Penapayus — 310 NPOLECC CaMOBOCCTAHOBEHAS MOTEKYbI
AHK NOCAE BO3HKHOBEHUR CIOHTAHHBIX OWIMBOK (CNABAEHHLIX MYTALLAF)
CrowTakHsie nospexaens J1HK NPOUCKOART NOCTORHHO 1, N0 MHEHIO GO7b-
LIMHCTBA YHEHbIY, UMEIOT MECTO & KaXAOi KAeTKe. ECAM Bbi B 380710 He Gbiu
BLIDABOTAHS MEXBHWMBI «UCTDABNEHUA OWMBOK>, XU3HS WAM NOTMBNA 6bl, WM

1@345678
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o ” 1
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B Xposocorss Ml Xpowocons Puc. 22. Xpowoconsa
eoncra e R —
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TOUHO He Bbina Gl TAKOW, KaKOI Ml €€ 3Haem. BUA0B He CYLIecT0Bano 6u, Tax
Kak Kaxasii KHEOH OpraH3M, NONYSWBLIAI OTPOMHOE KOMWYECTEO MyTauii,
€CNM 6bi A2XE BEIKIN U CHOF OCTABTE NOTONCTEO (410 BPAA A BOMOXHO), TOU-
HO He Bin Goi NOXOX AGXe Ha ASAYLUKY ¢ 6aByWIKOJ, He TO 41O Ha npaGabywex
W npageaywex.

{19 ycTpaesa MyTanTHLIX NOBpeXaeHMii AHK B KIETKe UMEIOTCA Cneuuan-
HblE ENapaLMONHLIE MEXBHU3MS (HANPAMED, OLIMGONHSI yHacToK AHK sbipesa-
€TCA U Ha ITOM MECTE BOCCTaHABIBAETCA MCXORHAIR). MyTauan BO3HAKIOT Al
TOTA3, KOTAA PENAPALOHHAI MEXaH3M HE CTPABIRETCA € PABOTOR, T. €. NoBpex-
A€HAA He YCTDaHAIOTCA. MyTaUum, BOIHWKAIOWME B TeHaX, KOAMPYIOLIK Benku,
OTBETCTBEHHLIE 33 PENAPALIIO, MOTYT NPABOAUTS K MHOTOKDATHOMY NOBHIILIEHHIO
(MYTATOpHAII 30GEKT) U MOHLXEHMIO (HTUMYTATOPHSIA 3OEKT) HaCTOTbl MyTh-
POBAHWS APYTUX reHOB. TaK, MyTaLLAN rHOB MHOTMX GEPMEHTOB CUCTEMSI penapa-
LMW TIDHBOAST K DESKOMY NIOBLILLIEHHIO UACTOTEI COMATHHECKWX MYTaLMiA Y Henosexa,
23710, 8 CB0Y0 OUEPEA, NPUBOANT K HAPYLIEHNAM MUTMEHTALIAN KOXU U 3N0KaNe-
CTBEHHbIM ONYXONAM NOKPOBOS. MyTaUMMA MOTYT NORBASTECA HE TONSKO NpW Hapy~
WHWAX PENAMKLIAA, HO 1 NPA HADYWEHWA PeNapaLA. [lanHuil ACNeXT B Mate-
pHane 31070 yueBHMKa PaCcMATPBATSCA He ByaeT

Ouens meSonsmoit mpouent myramuii (upunepuo 1 ma 10 000) Gersaer
nosesen ana opramuamos. Boxbmas e wacrs myrauuii (9 999) speasa ans
KHBOTO 1 HECOT NOTEHUUATHHYIO YTPO3y. BMeCTe ¢ TeM IPH NOTHOM OTCYT-
CTBUM MyTAIMIE 9BOTIONMA KAK TAKOBAR OBLIA Gbl HEBOIMOYKHA. BAPOAMBIIICE
OmEANCAB B BuAe GRKTEpIi, KUSHD TAK M CYUIECTBOBATA G HA YOBHE DO-
KADHOT GecKOHENHO A0Nr0e BpeNs.

PeKONOUHALLS, KPOCCUN206¢D, HYMAUS, DETCYUS, UHGEDCUS, MPGHC
aokayus.

P Buamue u nommmamue
1. o Taxoe pewoAGuRaYUA B MHPOKOM CMBICTE cOBAT

2. Omumure BN MyTanTHOR W HeMYTARTHO/ pexONMGHHALIIL.

j r—

1. Jlas wero woyHaior MyTaHTHYIO pexoMOHANIIO?

2. OupegesuTe chssn MeAAY PASHBINI THIAMH PEKOMGHNALMN 1 OIpEReTer-
‘LM IPHOHAKAMI, JATOAHNE B TabAMNe auAKoM X COBNACHIE NPHINAKA I THIA
e —
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JIOIOJIHATENLHBIE {HIAKTHYECKHE
MATEPHAJIBI 3A II IIOJIYTO{HE

1. Banoaunre TaGamuy.

Tamst wamemmzocTi

Onpose. | epeAReTes [ Hro mpone- |

1. Moaugusa-
nuomuas

3. Kowbuna-

3. Myranuonnan

2. Jlaiite onpeneaenue cietyiony TepMmHAN.

Hamenuusocrs —

Monuusanuonnas uamenuusocTs —

KOMOMHATHBHAS UIMEHUHBOCTS

Myramnm -

Myron —

BAKoH TOMOTONNECKUX PAKOR B HACICACTREHHOM HOMCHUHBOCTH — _






OEBPS/image/363.jpg
spenmsie Xummuxn. B pesyisrare muorue
M3 HUX 0 CHX HOp HE MOTYT BOCCTAHOBHTH
cBoto ueaenHoCTS 1 mOMemens B Kpackyio
xuury. Tyja e HOMeIeH M aHaMeHMTH
GepKYT — OLME U3 TIABHEIX rEDATbANUECK X
arpubyros ma Tocyrapersenon aare Ha-
weit crpans.

Cpew 49 sugos penriauii Tpesory Bi-
GHBACT COCTORHIE DECYypeoB  cpexHeasu-
atcxolt uepenaxu. B 1976-1991 rr. Ghuto
GATOTOBJEHO M OTHDABIEHO HA OKCHOPT
1 sm 108 msic. ocobeit. Jas wacriusoro
BOCCTRHOBJHMSA UHCICHHOCTH HEODXOAH-
MO BPEMEHHO UPEKDATHTS OTIOB uepenax
5 Apsicexom maccuse (I0mmo-Kasaxeran-
cxas obracts).

B nocxensee spes pacter noTpesHocTs
(bapManesTIeCKOH IPOMBIILIERNOCTH B e
ameli, ocofenno muTOMOpAHMKA. OXHAKO
5 Kasaxcrase sanacs: aweil He yCTAHOBIEHE,
4TO NOKA He AAET BOIMOAHOCTH MOCTABHTE
X POMBICE HA HAYWHYIO 0CHOBY.

Caitrax — yauKabHelimuit OHIeMHK, T0p-
oeTs Hameit crpamst. B sawane XX 5. o Gbt
HA TPAHM HCUESHOBeHWS. BATeM, AOCTHIHYS
“iHCIeRHOCTH B MULIHOH ocofeli, eTax mpo-
sbtcnosiM Bugos. Ceffuac caitrax 5 mamel
CTpAHE CHOBA CTA MAJOUMCIIEHHEIM.

Mxruopaysa Kasaxcrama s mociensee
Bpemst cunbHO moctpagama. B pesyrbrate
JETDAAALII BOAEIX SKOCHCTEN ADATBCKOrO
Gaccelina MPAKTHUECKH HCUESTH TAKME OH-
JeMUUHbE BUIBL, KAK CHIPAAPHHECKIH 1K
omaToHOC, ApANBCKHUit T0COCH  TYpKECTAR-
cxuii yeau. BecKONTDONbHAR AKKIMMATH-
BAIMA UYAHX BHAOB PHO B paKe CAyuAEH
OKASATACH HE TONBKO GecuepeneKTHBHOM, Ko
3 BpeEofi. TIPHIIE bIb BHITECHITN AGOPUTEHOB.

Bexegersue antponorenssx sosgelicrsii —
JMHEBIX GeMelb, SADErYINOBAHMS CTOKOB ek, NepeBHmaca,

Crenmoii opexx

Puc. 42. Xumuse s

Maccosoii pacmam ue-
noapos,
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§ 35. TlonsTe «xx0MMpOBAHMEr
Liens usyueHus MO MeMs: OGLSCHATS OHATUE «KIIOHUPOBEHHE ODTHUIMOE .

Umo makoe eezemamusHoe paMHoweHue y pacmewuii? Ymo maKoe mod-
~KosaHue, dhpaemenmauus (cmpoGUNAYUS)? 117 KAKUX OpEGHUSMOS XBpaKMep-
Hbl MaKUE CIOCOBB! PAIMHOKEHUS? KaK 803HUKaIoM 0OHOALIUOBSIe GnusHewsi? Kak
MOXHO 0XADaKITIEPUI0BAME 2EHEMUYECKU NIOMOMKOS, OSHUKWUX & PE3ynbmame
ONUCaHHBIX BBLE CI0COGO8 PAIMHOXEHUS? YIMO 8aM USSECIHO O KIOHUPOSEHUU?
Umo a1 saeme o6 oseuxe Llonnu?

Um0 HyXHo NOSMOpUI AN YCNewHOZ0 U3yHeHUS memei? § 62 — yieBHuK Anst
7 knacca; § 58 - y4eGHmk ans 8 knacca.

KaouupoBanue KaK GHOTOTHYECKOE MOHSTHE HMET HECKOIBKO OUpEXe-
teruii. HauGosee ofImiM MOSKHO CHHTATS ClIeAYIONIee ONDEEIERME KIORUPO-
samns: «[Ipoyece NORGLENUS HECKONBKUX 2CHEMUNECKI UIEHMUNHIE OP-
2anuanos». TIpH HTOM, KAKHM NYTeM NOABILTACE OTH IEHETHYECKH WICHTHI-
HEle OpraHUGMEL, He yTOuHAeTC. COBpEMEHHEL ueToBeK Ges GHONOTHUECKoro
0BDAIOBANILA IOX KIOHUPOBAHHEN, CKOPEE BCEro, NPEACTABIAET MpOLeCT Cod-
JAHUSA UEIOro OPrAHMAMA KUBOTHOTO M3 KIETOK TENA €ro «IPADOAHTEISs.
Tew He Menee B GHOIOrUH MOHATHE «KIOHMPOBAKIUEs TOPAILO mupe. Ocober-
HO 9TO 3AMETHO, KOAA GHOJOTH MONB3VIOTCH NOHATHEM «KJIOH», HOADAIYME-
B PEIYIBTAT KIOHNPOBAKMS.

MoiiekyaspHOe KAOHUDOSGHUE — TO COIZAHME KONNI HACIEACTBEHHOTO
satepuara — JIHK, PHE win ux QPArMestos — oTAETBHEX TeHOB. DT mpo-
Iecest eXogHB ¢ penuKanuedt win Tparcxpummeli. Kax vl nommute, mepex
cospanuen pexowOunantiex JIHK O1HOH 13 HEOBAIATEHHEIX MAHMIYIS-
ik ABIAETCH KIOHMPOBAHNE THOB — MHOTOKDATHO® COaHME Komiii rema.
TaksKe MOAHO CKAJATH, UTO HOCTE JAPAKEHNS KIETKH BUDYCOM NPOUCXONHT
MHOTOKDATHOE KIOHHDOBAHHE FeHOMA BHDYCA.

[K.10HUpOsaNue Gakmepui win WHEIX MUKPOODZGHU3MOG — STO DE3YIBTAT
Gecronoro pasMHOKeHMs K1eToK. JI1s SYKADHOT 9TO PEayIBTAT MITOSA, 1
npoKapuoT — mpocroe AeneHe mepeTsKKoi. TIPHUEM HMEHHO MHTO3 KAK ra-
DAHTIIO IOJYHEHNS TEHETHUECKH OHOPOAKOLO HOTOMCTBA ONHOM WMMYHHOH
KJIOTKH yueHBe MCNOTbOYIOT B TAGOPATOPHAX NDH COILAHMN MOHOK.IOH.Ib
oz awmumex. (Peus o mux noitzer Aanee, § 46 u 47.) Beeraa mn noromerso,
HOAYUeHHOE MpH GECTIONOM PASMHOMKEHIH OHOKIETOUHEIX, OYACT CHHTATHCA
Ki10H0BEIM? DTO GYAET IPOMCXOANTS KO TEX 110P, NOKA MyTALHOHKEL npoIece
He CeNAET TOTOMKOB TeHETHUECKH He WICHTINHLMH POLTETECKUN 0COBAN
(snerxan).
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3. BuuGepnte npasuasuLe cyaenis.

A — MamenumBoCTS y OPFAHHAMOB NOABIAETCH BCETAA TOABKO IDH HIMe-
Hemui renoTHna.

B — MameHuusocTs y OPraHMIMOB MOKET OHTH CBASAHA KAK C MaMeHe-
HUEM TeHOTUIA, TAK 1 063 ero HIMeHeHMS.

B — HaciefCTBEHHAR HIMEHIMBOCTS BOSHHKACT TOABKO IPH HIMEHEHMI
yenosmit cpest.

T - HaclelcTseHHAR MOMEHUHBOCT CBAGAHA C M3MEHCHHEM IeHOTHIA,
2 HOHAC/IE/CTBEHHAR UIMEHUUBOCT: He CBAJAHA C UIMEHEHHEM PEHOTHIIA.

JI~ TIpu BereTaTuBHOM DAOMHOMKEHIN CMOPOZMHEI B DASHEIX YCIOBHAX
MOKHO BHDACTHTS MHOKECTSO (BeHOTUIHUECKH PASIIHBIX KYCTADHHKOS.

E - Ipi BHpALMBAHNN B OIMHAKOBBIX VCIOBMAX TONOJA M3 UEDEHKOB
MOKHO BHDACTHTS MHOKECTBO (BeHOTUIIHUECKH PASIIHEIX AeDeBLED.

i — MyTauus 0AHOTO HYKIEOTHAA MOJKET PHBECTH K HIMEHEHIIO CTpOe-
HUS AMUHOKHEIOTEL

3 — KoMOHHATHBHA# M3MEHUMBOCTS BCETAA CBA3AHA C NOJIOBEIM DAIMHO-
menmen.

4. BuGepnre npasuanmstii otner.

1. Hsmenuusocrs - a7o:
&) HGMeHeHME NUTANMA OPraHIaNMA;
6) oTaUKe HOTOMKOB OT HPEAKOB;
B) OTHUKE reHOTHIA OT BeroTHIA.

2. Moguguxanuonsuas amenuusocr:
a) nepenaercs no KacIeACTRY;
6) mepesAeTCs 1O HACIEACTBY B FABUCHMOCTH OT VCIOBMI CpEABE;
B) saBuCHT OT resoTuIA;
I) He nepesaeTes MO HACAEACTBY.

3. eHOTHIUUECKOE BHPAKEHIE TEHOTHIIA JABMCHT:
&) Beerna OT KOHKDeTHOTO rewa;
6) or BaaMMOzelicTBIA KORKDETHOTO TeRa co cpeaoi;
B) OT BaRUMOENCTBIA KORKDETHOTO reHa CO CpeAoi 1 APYTHMM reHaM;
I) He 3aBHCHT OT cpexBL.

4. Moguguxanuonuas amenusocr:
a) umeer cayuaitusii xapaxTep;
6) uneer npucnocobuTensHEL XapaxTep;
B) XADAKTEDHA TOBKO AULs ORHOM 0CODH B AAHHOH MOMYMALHI;
I) HMeer HaCTEACTBORKEL XapAKTED.

5. HacaeAcThensoll ABIACTCA HIMEHUUBOCTS:

R r—r
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IIHPOKOTO NPHMEHEHMS NECTHINIOB — CHIBHO mOCTpAAaTa QayHa Hasen-
HEIX M NOMBEHHHIX GECHOIBOHOUHBIX, 0COGEHHO Hacexombix. Ilo JammEIM
cremmanuctos, npusepo Ha T0% YHUUTOKeHA 30HANGHAR CTEmHAR (ayHA
nacexomsix B Banagon, Ilenrpasuon, Cesepron u oruacti Bocrousom
Kasaxcrase. Ecan nepeunciienssie GakTopsi OYAyT AeHCTBOBATS B ToM ke
TeMe, TO BUZOBOI COCTAB HACEKOMBIX B NEDEVHCIEHHHIX TAHANAGTAX MO-
et cokpatutses 10 20-30%. TOCHOACTBOBATE GYAYT OTAGibHBIE, HAUGO-
Jlee IIACTUUHELE BUH, KOTOPEE MOTYT OKAJATBCH MACCOBBIMM BPEANTENAMM
CeNbCKOXOBANCTBERNEIX KYABTYD 1 AMKOPACTYINMX HOTEIHBIX acTeit.

Buopasnoolpasue, yemoiuuevie sxocucmenst, sndesuru Kasax
emana.

Bmanne n nommmanme
. 1. Hivo raos duopasnoodpasue?
2. Onacuure, noweny BaxcHo coxpanAT: GHOPAIMOOGPATHE Ha TEPPHTOPMI
mameii crpams: u 5 Mupe b nenoN.

Tpumenenne

1. Hagonmre npmmst, o KOTOPH 9KoCHCTeMA MOAET GTs B Somsmeit i
stembmeii Mepe yerojiumpa.

2. Cpanmure choficTna 9KOCHCTEM 1 PAINbIE DKOCHCTENS! © PAITIHEINH Xa-
paxTepucTuamu, Hampmwep, nexosas mycTsms, TynApa, Taiira, mmcTmemmstit
ec, G070T0, 03EPO, PeKa, TECOCTEND, PASHOTPABHAS CTEMS, MOTYNYCTS, my-
ctums. Kaxie mo omux oxocucren yayr mamvenee yeroimmmm? Kaxme no mux
nymaamoTes b Gombumedi oxpane 1 mowexy?

Anazna

1. Maopagute n mize cxemm SxoCHCTENY M (axTOpH, BAETOmEE ma ce
yeroiiumnocts.

2. Jloxamure na npunepax (wnpa min Kasaxcrana), 1o nppOAMHIe dKoCH-
crest » name ppens myaamoTea b samuTe.

Cumres

1. Tlopaceymaaiite, mosemy MpH HPOWIX PABHALX YCAOBMSX OAUH JKOCHCTENE
OCTAIOTCA COXPANCHMLIM B CBOEM CCTECTBORHON COCTOAMAH, a APYTHE ~ OKAIBITA-
10T MIMEHEHHBINL HEAODEKOM N TPEKPAMAIOT CBOE CYMECTROBANIE.

2. CucremaTmupyiiTe AuBOTHLLX, OMMCAMNIX B TeKCTE HApATPada, 1O CACAY-
somum xapaxTepncrman: 1) mecto ouramms, 2) Tan axocucTews, 3) BCTpetac-
stocTs 1 (1) omgenmoCTS, 4) oIk B IKoCHCTEMe, 5) SammTepecoBaBIIIe BAC
ocobenmocTn.

Onemxa

e T B G e (S T

2. Tponeante aeGarst mo pesomomnn: «Han (HE) noa ey mommoctsio co-

xpamurs Gopasmoobpasme Kasaxcrama n mumemmen muzes.
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[K.10HUpOSaNUe Pacmenul npu GezemamusHoM PAHKOKEHUU ~ ORUH U3
CAMEIX ADEBHMX CHOCO0OB KIOHMDOBAHIS, YCUEIIHO IPUMEHSAEMBIX HeOBe-
KoM B cBouX memsx. KAk BEI HOMHITE, €C/H OT PACTEHHS OTAEANTS oGO
BereraTusHul Opram (Kopems, cTeGelh, JMCT) WM €O UACTH, & GATEM BHL-
PACTHTS M3 Hero HOBBII OPrAHMIM, TO B PEIYIBTATE BOIHMKHYT FHETHUECKH
MIEHTHUHEE OPrAHMAMB, I KAOHs. TIEPBOE IPUMEHEHHE TEPMUEA ¢KIOH>
KACATOCH HMEHHO PACTEHMHI, NOTYHEHHEX TAKIM cnocofON. B cexexmui 3a-
JOAITO 210 COBDEMEHHEIX METOZO0B HCHOB30BANCH TEPMHUH ¢ KIOHOBBIH 0TGOP» .
Dro Gbun Merop, BEmOAHABIMI Te Ke DYHKIMI, 4TO M CNMIHENOBSI MeTOX
B remerme uemosexa. BAATONADA AAHHOMY METOZY BHUACHAIOCH, KAK
B03AelicTBYIOT KA OPrAHMIM DASHEIE YEI0BMSA OKpYKalOmel cpenst. Tak, cpe-
3B C OZIHOTO PACTEHIA CMOPORHHE! 20 BETOUEK (EPEHKOB), MOKHO MOAYUUTS
20 opunaxosLx HoTOMKOB. ECAI HOCANTS HX B OAUHAKOBbIE YCAOBILA 1t HPH
STOM «HOAKAPMAUBATEs PASHBIMH VAOPEHNSMM, TO BIOTHE MOKHO CACTATS
BHIBO 0 KauecTse yAOGpeHIti, OLEHNBAR COCTORHIE HCCIEAYeMSIX pacTenil.
Dro kacaeres He TONBKO yAOGpemHit, HO U MOOBX AYTHX VeIOBIi: excHMA
HOAMBA U (M) OCBEUIERHOCTH, COCTOAHWSA NOWBH, POAU ATPOMEPOIPHATHIL
(prixenus, o0pesk) u T. 1.

PasHUIA MEAY KIOHOBMMH DACTEHMSMH TAKKe GYAT ONpelersTses
TOTBKO MYTAUHOHHOI HIMEHTMBOCTEIO.

H0BONBITHO, 41O else Yapab3 laBUK 3AMETAN, UTO Ha OAHOM BhiCLEM paCTe-
HUW (NNOA0BOM ACDEBE 1T KyCTAHUKE) MOXET 0Bpa30BaTaCA nober (serka), 3Ha-
UMTESHO OTAVUAKOWIHCS OT BCETO PaCTeHs. TaK Kak OH BEPHO NpeANoAaran, u1o
€3TU M3MEHEHWS NPOM3OLINY B NONKE, U3 KOTOPOJi Pazeueanca noGer», lapens Ha-
3847 370 AE/IEHME NOYKOBOL USMEHHIBOCMEH. JTO HE UTO UHOE, KaK COMAMUYeCKas
MyMAYUA, MYTALLAA B KIETKE TeNa, NP PASMHOXEHWM KOTOPOFi BO3HAKaET rpynna
KIETOK (TKaHS), HECYLLaR B Cebe MyTaHTHbIE CBOICTEa. CIeA0BATENLHO, Y BereTaTUE-
HO Pa3MHOXEMIX PaCTEHNJE MOXET 0BPa30BaTSCA Opra ~ N0Ber, pasenBaioAiica
3 NOUKU. MOXHO Cpe3aTh TaKoi MOBer w, MOCaANS €r0, Mbi NOAYHMM UEABIA My~
TaHTHbI OpraHW3M.

Yame Beero KIOHMpOBAHIMe Y ACTEHMIl IPUMEHSATN JUIf PASMHOMKEHMS
HAWIYHINUX PACTERHI, & He ¢ EBI0 CTABUTS DKCIIEPHMERTEL.

Ceituac ¢ NOABIEHNEM METOZOB KITOWHBIX M TKAHEBHIX KYIBTYD KIO-
HUpOBAHHME POBOAAT Ge3 YIACTHH BETETATHBHOTO pasmoemus. [loapoGHee
0 coBpeMeRHOM MeToZe KIORUpOBAHMA pacTemuil peub mOMiACT B crenyioueM
naparpade.

KioHupoBAHMe KAK ecTecTBeHHELi mpOLECC XAPAKTEDHO He TONBKO A1
HEKOTODHIX mpeCTABNTENeli NADCTBA TPUOOB 1 PACTEHNH, HO W ATA OTAEH-
HEIX BII0B MHOTOKI€TOUHBIX G€CTI03BOOUHEIX X HBOTHBIX . Peub 06 570M i~
et s § 37-38.
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6) MyTauHOHHAs 1 KOMOMEATHBHAN;
B) MOAH(UKAIMORKAR U MYTAIHOHKAS;
T) KOMGHATHBHAS M MOJMOHKALHOHHAS.
6. KoMOUHATHEHAR HIMEHUMBOCTS JABUCHT:
a) ot Myrauuii;
6) ot yeaosuit cpeast;
B) o1 BaaMMOzelicTBIA TeHOB;
1) oT nom0BOro pAdMHOKERMS.
7. Bpunua myrammm:
a) rem;
6) xposocoma;
B) Myrou.
8. BAKOH TrOMOTOTHMECKMX DANOB HACHEACTBEHHON HaMEHWHBOCTH

yrBepcaser, uro:

&) GIMOKOPOACTREHHbE BUAL O0IAAAIOT CXONHOM HACTECTBEHHOI us-
MeHuHBOCTEIO;
6) GaIM3KOpOACTEEHREIE BUABI BEETAA MYTHDYIOT;
B) GIMIKOPOACTBEHHNEIE BUAB HMEIOT OIMHAKOBEE FHOTIIIEL
T) GIM3KODOACTEEHHbIE BHAB HMEIOT OfMHAKOBEIE (GEHOTUIIb.
9. Pacremis, y KOTOPHIX MOKHO OXMJATS MyTALHOHHL mpOIEce, CXOA-

Ml € OTHM HpOIeCCoM y MUIeHHI

a) osec;
6) noncomyx;
B) ropox;
1) Tomar.

5. Yeramonute cooTneTCTRe, PACHPICANS OPFAROWIL O TPM TPYIIAM B 5a-

BUCHMOCTI OT HATIMNS  KOTIICCTEA MMOPA.

Hemenbpanuie Oanowentpanme Tioymenbpanmsie
opranonnt opranonzm opranonzn
1. MenGpana.

2. HenTpHomu, wam KaeToussiii uentp.
3. Jlefixonnacrsr.

4. Jusocomst.

5. SLapo.

6. DIIC - suponAIMATH ECKAS COTS.
7. Fryruku, pecumuki.

8. Kommaexe Tomsui.
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§ 49. Baxon remernuecioro pasnosecus Xapau — Baitnoepra

Liens usyserus 3moti mewmsi: OGLSCHATS 3aKOH TEHETUNECKOT aBHOBECHS Xap-
n — Baiinbepra.

Umo makoe monynsuua? Yem oxa omnusaemcs om euda? Kakos enacksil
MpUSHaK 3M020 MOKSMUA? YO MaKoe PeUeCCUSHas annent, OMUHaHMHas!
annen, zesomun, (heHomun, MONHO U HEMoHOE AOMUHUPOGaHUE?

im0 wyxHo oSmMOpUMS AnA YCNEWHOZ0 UsydeHUS Memsi? § 33 1 60 — yueGHMK
AnA 9 knacca

@opmyauposanne nonyasumonnoii remerniu. Kax pu mommure, momy-
JAuEA — 9T0 TPYNNA OCOGEil OAHOTO BHAA, ATMTEIBHO KMBYMAZ HA Ompe-
JAeneHKOM TePPUTOPUI, NOCTORHHO CBOGOAHO CKpemMUBAIOUEACH (He Meree
100 noxonesuit moapsx) 1 umerousas obuyuit zenogona. Momyasmmn Hamen-
“uBE. OHU MOTYT NOMGATS, DACHARATECS, MUTDHDYS WIH YBEHUUBAS CBOK
UHCTEHHOCTS, CMIMBATECH ¢ APYTHMH HoNyAAMUAMH  T. 4. C Hawaxa XX 5.
YHeHEIe MBITATHCE HIYHATS TeHETHKY MOMYsHH. TAK HaYUEHHEM DEATBHEX
npupogssx momyxaumit sammanca C. C. Uersepukos, oTKpeBmit ABE-
HUE NONYIAYUOKHLL 60K 1 IPUIHAHKEL OCHOBATEIEN MONYIAHORKOI re-
setuxu. OpmuM w3 KpynueHmux oTkpwTHil B 9TOM OGNACTH CumTAETCH 30~
Kon zenemuneckozo pasnosecus Xapdu — Bainepza. Ero matemarueckun
BHpANEHUEN ABIAETCH (OPMYIA, NOIBONAIOMAA PACCINTATS COOTHOMEHME
renorunos ® udeanvnoli nonyaayuu. Tloueny e monyAAWs OIKEA 06
BaTexbHO GHITH udea1vHOL? Jla POCTO TOTOMY, UTO MHOMKECTBO BAMAIOUINX
(bAKTOPOB BHOCAT AJHBIE KODDEKTHBH! B DEATBEYIO KHIHD. DTO He IHAUHT,
470 faHKAs GOPMYIA BOODIE He FONUTCH /ULA PACIETA TEHOTHIION B PEATBHEIX
nonyasmusx. Coscen ser. ECIi NONYAIMA HAXONUTCA B DABHOBECHH, OHA
CTAGWbHA, TO BIIO/HE BOIMONHO, UTO OHA OYAT HOHOCTHIO OTBEUATS TPEGO-
BN ufeansHoli nonyaAmM. PaceNoTpiM MOApOGHEe camy dopayiy, wii
ypasHexue.

Ypasnenne Xapuu — BaiinGepra HCXOAHT U3 TOr0, 4TO IO ONpEAEIEHHO-
My TeHy CymecTBYIOT ABe alieau — JOMMEAHTHAA A U pemeccusHas a. Co-
OTBETCTBEHHO, Bee 0CO0H MOMYIAIMI KOMKHE 00AAATS KAKHMIU-TO W3 STUX
anzeneii, B kaxux-To Onpeenenusx coornomenusx. Ho rax Kax arreneii
ABe, ToXbKO om GyAYT y Beex ocobelt monyasmmi. CileOBaTENSHO, BepHA
Gyaer gopmyxa: A+a=1 (i 100% ), 510 e BEsbBAeT commenuii. Jlna dop-
MYJIB ABTOPH emni 0003KAUNTS ANenH uEbMH cumBoxamu. [lis A - p,
a s a - g. Teneps Gopmyna nprodperaer sux: p + g = 1 (wiu 100%). Iro
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Kaonuposanue ® cospexerton momi- =
MAHIN ~ 70 IpOIECC MOTYUEHHS UETOTO
BIPOCAOTO OpTAHMAMA U3 COMATHUCKOH
KJIeTKH Tea APYIOro (MATEPHHEKOrO) Op-
ranuaMa.

B 1997 r. 5 Ilorxanui n0x pyKosoA-
ctaom goxTopa H. Ymmyra suepsse cy-
MeIH IPOIBECTH KON OBUH 1O KIMUKe
Jloxn, Tousyio komuio ee remeruseckoli
satepu (puc. 36). Do GeLIO MepBOe Mte-
KONUTAIOUeE, VCIHENIHO KIOHUPOBAHHOE
3 KaeTKH APYToit BIpoColi ocofu. Bsia
MCNOBIOBAHA KIETKA BHIMEHH CAMKI
osust.

TeXHOMOrHA KIOHHPOBAHNS APYTHX

Puc. 36. Kaomupovanme
PR e—
Oseusa (caesa), passpmascs us

s e e hir ol gt st i il

Ha, XOTA HCCACAOBAHIA ¢ TEX HOP BEAYT-  m TpamcmamTHpOBaOIi B oBIKY
st MocTOsHHO. ORHAKO Ve CFORH €CTH  epHOMOPAOI MOpOAH (cnpaca)
MeTosl, NosBoNAIIKe ¢ GONbIIOH Jomeil [Wilmutetal., 1997]

YBEDEHHOCTH TOBODHTS, 4TO B TIABHOM B0-
npoc TexHomormi pemes. ONACEHNSA BHIBIBAIOT TAKIE MOMEHTSI, KAK GOb-
1Woii MPOLEHT HeyZAY NPH KIOHMPOBAHIH H CBAAKHBIE C ITHM BOSMOKHOCTH
HOABIEHIA HENONHOUERNBIX OPLAHMAMOB, A TAKIE BONPOCH! KIOHMDOBAHILA
“e/10BEKa, OTIOBCTBA, MATEDHHCTBA, HACTEAOBARMA, OPAKA H T. A, Bexn, Kax
B NOHHMAET, COMATHYECKAR KJCTKA, ¢3ANYICHHARs /LA PASMHOKEHIT
KAK NepBAA KJIeTKA JAPOABIINA, BCe PABHO AOJKHA PAIBHBATECA B OPTAHMIME
CAMKH, KOTOpA# GYAET €6 BHHAIINBATL i NPOMIBOANTS HA CBET, TEHETUUECKH
e spasac Marepsio. TloapoGiee peus 0 oTom moiifer B maparpagdax, no-
cpamennex DKO.

C TOuKM 3peHHS OCHOBHEIX MHDOBEIX pemuruii (MyAAMSM, XPUCTHAHCTEO,
MCIAM) KIOHMDOBAHHE UEIOBEKA ABIACTCA WM POCIEMATHUHBIM AKTOM,
WM AKTOM, BEIXOLAILMM 33 DAMKW BEPOYWeHMS U TDOYIOUMM y GOrocio-
BOB WETKOrO 0GOCHOBAHMS TOM WM WHOI NOIULM DENUTHOIHELX MEDAPXOB.
B GOIbIIMHCTEE FOCYAAPETS HCTOEI0BAHHE AAHHEIX TEXHONOTIH IPHMEHNTE b
HO K UEZIOBEKY OUIMATBHO Sampemeno. DTH SAIDETHI, OAHAKO, He 0IHANA-
10T HAMEpEHUS JAKOHOAATENeH BOIIEPHKNBATECH OT KIOHHPOBARMS HENOBEKA
B GYAVINEM NOCIe [ETANHHOTO W3YHeHNS MOJEKYIADHEX MEXAHHIMOB BIAM-
MOJEHCTBISA INTONIAIMEL OOIHTA-DEUITHERTA 1t APA COMATHUECKOH KIeTKH-
JOHOpA, A TAKIKe COBEDIIEHCTROBARMS CAMOI TEXHMKH KIOHMDOBAHIS.
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9. Xaopomnacrst.

10.
11
12.
13.
14.
15.

Muroxonapuu.

Hacrosmas Baxyoms.

Pubocomst.

TLracrige.

Xpomornactst.

KieTousas cTemia u3 meT01035.

6. H3 BLleyKaSaNNOr0 MePEUNs OPrANOMION BHOCPHTE Te, KOTOPHe HpHCYT-
CTBYIOT y PASHLIX IPYNI OPrAMMIMOB, X PACHPEREANTe HX B TAGTHILE.

Eers romwo | Ecrs 1ombKo v sxusor- | Eoth Kax y pactem, =
y pactenmit nuax rax u y upormux |y Gaxrepuii

7. Banoamure Tabamny.

Hucoctn 8 aeTIe

Hupsocts. Mecronaxongente| o b neii coep- Pom

Kaerouundi con

Tuanonnassa

Kapuonasna
(apeprstii cox)

Marpuse

8. Veranosute coorsercrme Meaay opramowzasi w uwx ymcmumu. (000
P BENGY MOCTABLTE COOTRETCTRYIONIYIO YKEY.)

Opranoma Dyuxunn

1. MenGpana A. Ocymectansior GuocniTes Geakon (cosaunsion

2. enpuou nn waerounsii| B. OOpasyer enepeteno Aeiemims - cmemupuse-

nentp cxuit opranous, xotopuiii pasiomepHo pacmpere-
et xposocoust o pouepmin xaeTxam

3. Jefixonaacrst B. Ocymectnnior gsuskenie KieTsi

4. Tnsocoms T. Pasiaraior BpeAHAie MiN MUTATEIRHME Beme-

asunoxncorst 8 6eox)

crsa, ocymecrsasior asroms
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coorHOmene anteneli, o GOPMYIA MOIBONAET PACCIHTATE COOTHOMICHHE Te-
HOTHIOB. BCMOMHUM, 4TO /LI MOHOTHOPHAHOLO CKDEIIMBARMS, B KOTOPOM
CYIECTBYIOT BCEro ABe ANNENM — AOMUHAHTHAS U PEUECCHBHAS, BOIMOIKHO
TomBKo TpH BUAA remoTuNOB. DTO JoMUKAKMHGR Z0MOsuZOMma AA, zemepo
suzoma Aa u peyeccusnas zonosuzoma aa. B pesyasTate GopMyIa cooTHO-
IeHHA TEHOTHIOB BHIIAAUT CEAYIOMMN 00pAsoM: p*+ 2pg + ¢ = 1 (wn
100%). M, ecau 0G03HAUUTS TEHOTHIN KIACCHUECKUMI CHMBOTAMI, TO
BiA ypasHeus GyAeT creayiomuii: A®+ 24a + a*= 1 (umt 100%).

Pemense ypasuemus Xapuu — BaiinGepra. Ects cramjaprubif macop
elicTsuil, NO3BOAMOMHMI PEIIUTS IAHHOE YPABHEHH, eCIN HAM M3BECTHA
onma us semmun. B kypee anreGpst 8 Kacca B o3naKomuch ¢ Hunu. s
KEAOWMUX B OTOM MAPArpAQE MBI ABeM NOPOGHYIO NOUIATOBYIO MHCTPYK-
10110, 10 KOTOpOli YA00HO pemATs AaHHOE ypaBHEHIe.

Virax, norosopum 06 yCnoswH 3242k, peLsaemoli ¢ noMoussio opwyns Xapau —
Baiiepra. MPeANONOX/M, B HEKOEM 3AMOBEAHNKE CPEAHETi NAOIAAN, HO HETKO
OTPEHUHEHHOM OT OKPYXBIOLLMX €10 HE3ANOBEAHHIX TEPPUTOPME, NPOXMBAET N0~
NYNSUMA 3a7iLEB, XOPOWO OMHCAHHAA YMEHbIMM-3KONOTaMM, BAATOAGPA CKDHITHIM
KaWepaM, GOTON0BYLIKM 1 CUCTEMATUMECKM HABIOACHUAM. TOUHO MIBECTHO, 4T
KONMHECTB0 0COBell & 310/ 3an0BeAHOi nonyasLA — 3728. V13 HuX CaeTno-cepoii
OKpackoii 06nagaroT 849 0COBei. VICXOAR M3 KOTMMECTBEHHIX COOTHOLIEHWH, 10~
FUHO NPEANOAIOXMTS, HTO MMEHHO CBETAO-CEpan OKPACKA ABIAETCA PEUECCHBHOT,
a TewHO-Cepan — AOMMHAHTHOI. ClegoBaTeIoHO, OCOBEli ¢ reHoTNOM aa — 849, Ham
HEOBXOAMMO HalfTh 0BLiEe KONMUECTBO FETEPO3ATOT M AOMMHBHTHbIX FOMOSHOT. X0
pewens Crepyounii

1) UTOBbI BLIACHNTS 3HaUEHHE G HEOBXOANMO Pa3AENNTS KOMMHECTBO petiec-
CUBHLIX rOMO3MTOT ~ 849 Ha OBujee UNCHO ocobelt nonyAsu — 3728, TaK KaK Bee
0cobu nonynsw u cocrasnsior 100%, wnw 1. CreaosarensHo:

g =849:3728 = 02277,

2) UTOBH! y3HaTS 3HAUEHHE g, VIMER SHAUEHNE G, HEOBXORNMO H3BAEUS KOPEHS.
Visenexaem kopews w3 02277 = 0477. CregosarensHo, q = 0.477.

3) UT0Bb y3HaTs 3aueHwe p, OTHAMaeM g OT 1. Buintaem 1-0477 = 0523, Cre-
aosarensho, p = 0,523

4) UTOB! Y3HaTS 3HaUEHUE 2pg, NEPEMHOXAEM UX IHAHEHWA U YNHOKEEH Ha 2.
0,477 x 0,523 x 2 = 0,499, Cregosatensio, 2pq = 0,499,

5) Y1066 NOAYUMTS KOAMUECTBO T€TEPOIUTOT B NPOLIEHTaX, yMHOXaEM 0,499 Ha
100%. Monyuaem 499 win iy, aM3KyH0 Kk 5%.

6) UT0Bs! y3Hars a6COMNOTHOE KOAMUECTBO fTepO3UTOT — Hocumered petiecchs-
HOW a7en CEpOTi OKPACKA, MNEIOLLWX TEMHO-CEpHIii AOMUMHAHTHSI (BeHOTAN M3
OBLLEro KOMuECTBa 0CoBelt & NonysLMY, NPOBEAEM BuiuMC/EHUE epes NPOnop-
uwio: 5%x3728/100%=186 rereposuror Aa.
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Mozexyaaproe KIOMUOGAHUE, KIOHUPOGAHIE WUKPOOPZAHUSNOS,
KAOKUPOBQKUE PACMENUIL, KIOHUPOGAHUE HUBOMHbLX.

=
saz).

exo mopaKe.

1) Hepanii snauunsii waz na nymu KAOHUPOGGHUA MACKOMUMGOWUX Cblx
cdexan & 1987 2. B Hnemumyme Guodusuru naemwu & nodsockoanon ITyuune
nod pyroaodemaon JI. aitraxana Guwra xaonuposana meiura Maurwa. Ee no
ayuuau us waemok axGpuonos na pannux cmadusx paseumus. Eue 90 oaeuru
Roaau a Pocauncron uncmumyme Anox Buinymox Guiiu noayuens: oseuri
Mezan u Mopaz no ana0zunoil mexHOA0ZUY, UCNOTBI06ANHON 18 NOAYUEHUS
ey Mauu.
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5. Slapo
6. BIIC - suponmasaruseckas

7. Hryrisu, pecsicn

8. Kownaexc Tomupin

9. Xaopomnacrst

10. Muroxonapuit

11. Hacromman saxyors
12. Pubocosst

13. Xpononnacrs:

14. Xpowocoma

Al Buyrpmzerownuii tpancmopr memecrs. Buo-
cnrea Geaxon, yraesonon u Hipon

E. Cumreaupyer sewGpammue mysmpicr, ocy-
IECTRAACT XpANEHIE BmECT, BHYTPHKICTONMII
pacuopr, MoAHGHKAIIIO 1 CHmTES AHPOB 1 YrTE-
Bog08

K. Buyrpurzerounoe (rypropioe) xanzenite 5 pac-

3. Vnpannenne amamsio xxerici, Gopauposauie
puGocox

. Xpanenne u nepesata nacieAcrsentofi upop-
At PYKOBOACTEO GuoCHHTEsOM Genica

K. Cunres AT 1 HEKOTOPSIX AKHPHBX KHCIOT

1. Ocymecrnasior gotocirea

M. Haxanaunaior xpaxma

H. Hakanimpaior nUTATeILEME WTH BPEAHEe Be-
IiecTEa, COAEPARAT KAPOTHHOML

0. Bamumaer wreriy, ocymectaser usdupatens-
o mpomumacyoeTs, daro- m mmmomuTos

9. HanpoTue yKasamusix 0co6eRNOCTEi CTPOCHILT KICTKI BIUMINTE OPFANOIL.

Ocobeniocri erpoess Oprasous

TIysupLsc, SamoTHeNNLIE MIIETAPATETLIL depuenTaN

CocTonT M3 COKPATHTEALHAIX GEAKOR B BAC MHIKPOTPYSOUCK,

BheTymAIoT 13 KeTIR

HexenGpanmsit opranoms us Gonsmofi  Manoit cyGbeammi,
JlsysenGparisie ¢ By TpenHN BHPOCTAMH — TPAHANI,
comepaT deneHsL MUrNMEHT — X7OpOGHLT
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7) MIPOBEDMM BINORHEHHbIE PACUETE, BHICHATaE KOMMUECTEO AOMUHAHTHEIX FO-
Mo3uroT AA Tem xe cnocoBom. Ecni p = 0,523, CregosarensHo:
P*= 0523 x 0,523 = 0273,
VIcKopn 3 Gopmyns: PP + 2pq + g7 = 1, NOACTABNAEM MMEIOLIMECS JHajEANS:
0273 + 0,499 + 0,277 = 0,9997.

Echu OKpyrUTh, OTBeT pasen 1. Mouemy BO3HMKNA AP Ha ACCATATBICAU-
HEE MEHLLUE ©AMHAL? STO MIPOMSOWO NIOTOMY, HTO YXE B NepBoM AeACTBM bl
OKDYTAWIA BERMMKbI A0 YETBEPTOTO 3HaKa NOCAE 3aNATO%

Yeaosus waeansuoii momyasuum. Kax yixe rosopiiock patee, ypasexue
Xapau ~ BaitnGepra cobmonaercs ve B moGoit npupoaHoli nonyamu. Pac-
CMOTPHM, KAKHE e YCIOBUSA AONKHSI BIIOTHATHCS, ATOOH HONYIALMS HA-
XOZHAACH B PABHOBECHN M K Hell GHUIO IPHMEHNMO JAHHOE YpABHeHIe.

1) Monysauus go1KHA GuiTs cBOGOAHO CKpemuBAMeHes, & HerepMadpo-
AuTHOl, HecamoOBLIAENOI 1 HeKAOHMpYIOmelics. BRAUMT, HANDHMED, 1A
TAILTOUAHBIX APOKIKEBBIX TPHOKOB AAHKAS (BOPMY.IA, KOHEUHO, He MOROMET.

2) B NONYARUHI He AOMKHO GBTH MYTAIMORHOTO IPONECCA U He AOIKHE
nosBIATECA HOBbE Aneni. Beas ORIt B (OPMYIIe HE YUNTHBAIOTCA.

3) B nonyaauun He JOIKEO GHITS SHAUNTEAbHAIX Murpanuit, HHEMM c10-
BAMM, He JOMKHO GBITH TAKOTO, WTODH, HAUPHMED, GOTBIIAR UACTH CBETIO-
ceprix aalinen yOexana B coceauuit Jec, o OTTYAA HPUOEKATH TEMHO-cepEie
saituet 1 7. 2. Eeam OPOMCXOAMT KATAKIHAM, HANDHMED JecHoi mOap, To
WHCIO «MHTPAHTOB» MOET NPEBOCXOAUT BEIO HCXOGHYI mOmyasio. Io-
HATHO, 4TO B TAKHX VCNOBHAX HHKAKME (POPMY.IEI He OYAYT OTPANKATS Peals-
HYI0 KAPTHHY PACHPEAE/EHIA KOIIIECTREHHOMO COOTHOMe M anteneil. Beas
Tora 5TO BT YiKe <HOBAR NONYAAIMS, KOTOPYIO CHOBA HAZO HCCTEAOBATS,
nogCuuTAB 3ailleB PASHBIX OKDACOK H NPOUIBEAH BEINHCIEHNS.

4) Tporus onxofi w3 anneneli ve gomken AeiicTrosats ectectsenmuil oT-
Gop. Ecu Hocutean onpenenenoii anien GYyT Bee BPEMS HOTHOATS i
OcTaBaThCA GCIIOAHBIMI, TO VPABHeHHe TOXe He OYAT «paGoTaThs. Bems
NDEANOTATAETCH, 4TO TEHOTHIE IPHMEPHO PABHB 110 CTENEHN BEKNBACMOCTH
X HOCHTENel, A ANIEMN PABHBI O BEPOATHOCTH MePeliTiH K MOTOMKAM.

5) Monyasuus Ke AOMKHA GHTH OueHb MATOUMCIEHHOIN. Beas b Mano-
UHCIHHBIX NONYIALIAX MOKET AETKO HOTHORYTS IHAUTENBHAS UACTS 0CO-
Geii (Gonee 50%), a cayuaifHO BEUKMBYT NDEACTABHTEINN ¢ KAKUM-TO OXHHM
renorunon. KpoMe T0ro, B MATOUHCICHHBIX NONYIALUAX NPOHCXOLAT OAH3-
KOPOZCTBEHHbIE CKDEINBAHILS, 4TO B NPUHIMIE NOBBIIACT FOMOSHTOTHOCTS
M IETAET HX TeHETHYECKH HECTAGHIBHBINIL.

Hoeaxvnas nonyasyus, cewemuueckoe paeosecue, doNUKAHMHbLLL,
Peyeccushul, 20x03uz0ma, 2emeposuzoma, dpeiiqy 2eHos.
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2) B CHIA nauswcuiezo docmusecenus dobusucs o 1997 2., kozda poduics
nepauit mexenok no rawuke Tet, ROAYUEHHELL OM KAONUPOBAHUS OCOBH IMTPUO:

8) Hauazo 2000 2. nopasuo suposyi obuecmaensocms obuuex cencauui
& ofracmu x1onuposanus u Guooeuu paseumus. Tax, pynne yuens nod pyio
aodcmoox Tepaasda Mammena us Opezorcrozo ynusepeumema (Health Sciences
University) & Hopmaende (CILA) ydazocs kaonuposams pesyc maxaxy Tempy.
Ileawi opeanus Geix ewipausen us odnoii Kaemru mempaGaacmonepa ~ pan
Hell emaduu paseumus 3apodbiua, K020a UM Yeneaa nODeAUMBE HUMOION
Oaaxdu u 06pasosasa uembipe Gaacmosepa. OJun u3 HUX u 903 HAYAO OPIaNUS:
ny Temp.

2. Ouemre, MoMO 1 CUTATS MEPESHCHCHNbe BImE AOCTIACNNS HOANO-
HEHHLIM KTONPOBANNCN AKMBOTHAX (DUMATA MAKAKI, BTIOCTCACTRI 1 YETORC-
xa). Ormerse «J[As mun «HET» 1 IDHBEANTE ApryMCHTS: B HOTSOY BHOpaMHOF
nass mosmn,

§ 36. CiocoBH! KAOHMOBANMS OPrAKMINOB PACTEHMIL

Liens usyseHus Mol mems: OGLACHATE CNOCOGH KNOWDOBAHUS OPTaHIIMOB
pactenwi

4mo maxoe kynemypa Kniemok u mxanedr? Ymo maxoe Mepucmemsi? B pe-
Synsmame uezo orm s CpyGeHHO20 OEEaa HedUHaIOM PACIIU MOTIOkIE M0Be2l —
10pOCI? Uimo 61 MOMHUME O PaHESLIX MEPUCTIEMAX U CIALLUX MOYKAX?

Umo HyxHo noamopums AN yCNeWHO20 UsyueHus mewti? § 62 — yeGHA Ans
7 knacca; § 56 — yueGrm 4N 8 knacca.

Ocobennoctu pacremuii Kax 06eKTOB KAOHUPOBANNS. B KauecTse 00bex-
TOB KIOHMpOBAHUS GOee Beero MOAXOAAT pactenus. Kax BH yie mOHAIH,
KJIOHHPOBATS DACTEHILA MOKHO TPAAIHOHHEIM CLIOCOBOM, PAIMHOIKAS HX Be-
reratnero. FIMEHHO NOSTOMY OPraHHAMBI DACTEHWIE JIETKO HOAKRIOTCA COBDE-
MEHHEIM METOAAM KIOHHDOBAHIA UePes BHPALMBAHNE LETOrO PACTHTENLROLO
OpraHMGMA U3 KYILTYPH KACTOK i TKaHel. JIe10 B TOM, UTO B TeaX pacTesuii
BCETZIA COXAHAETCH HEKOTOPOE KONIMECTRO KIETOK 00PAS06QMeIbHOl MmKa
HU, KOTOpHIe, ABIAACH KIETKAMM Tela (COMATHWCKMMi), (YHKUHOHATBHO
HOXOMM HA KJETKH 3ApOABIMA. DTO TAK HAIbBAeMbie Mepucmexbi. HIpuiem
MepUCTEMATIMECKHE KICTKH He TONbKO OBIAJRAIOT BHCOKOH CIOCOGHOCTHIO
K PAIMHOKEHHIO, HX TEHETHUECKAs IPOTPANMA He HCKIOUACT Auddepenma-
1110 B PAGHOOGDATHEE YTPAUEHHEIE TKAHM H OPIAHSL.
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Tipuomax PexonGunamn

Obman (rowosorminan) | nesaxonnas (Myrantuan)

Tipoucxoaur obusatensiio
1 nocTosmIO Y Beex.

B KAHAOTO M3 BHCHIEX
opranusmos

Tipoucxomut me y seex,
a s y epumI w3 BhC-
X opramusos

HenocpexcTsenno consana
© nozosuM mpomeccon

Cunsana o sosaelicrsuen
myrarenos

Tpancaoxamus

Koubioramus xposocon

Tymranus u genenus

Faacomiccwnii
xpoccunrosep

Hepasusiii kpoccumronep

Veactayior ave roMonoT-
e xponocomst

Veactayior neromoaor-
e xpomocoust

Moncer yuactsoats Gonee
amyx xponocon

Auamna

1. Hso6pasire & BHe CXeMb PAGTUNHEI BIZL MYTARTHON peKOMBHANIIE Ha
OcHOBE XpOMOCOMIBIX MyTaILi.

2. BuckasuTe Baiie MueHue 0 IPHIMEAX CYIICCTEOBANIS PEKOMOHRANTIbIX
smxenuii, e cssammLx ¢ Myramus. Kakie IpeiyIMecTsa omi AAIOT opramis-
sane?

Cinurea

1. Tlopaceysxaiie, noexy 5 IPuPORE BOOGIIE HMECT MECTO ABICHME PEKOM-
Gumamn nacreAcTReNHONO MaTepuana. CHITACTe i BB, 4TO NETH U PSYILTATH
¥ MyTaumONHOf 1 HeMyTAUMONNOf pexoMGuAMLIIE cXoRuL?

2. Cucremarusupyiire pasmuumste Tums: pexonGunamu. Kaxas u cxem xa-
sxeres san nauGoee seproii? Kai Gu Bt AONOMILII KaNAYIO 13 wirx?
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Cxena 1
[ —

N

Ouas Fouonormwas | | Myrausowmas

Cxena 2

) e N—

TN

Towororn | [ couCihian | [Tomenoronian

Ouema

1. Hamumure peiepat o NpUMEHCHNI TPAHCIOKAMIH 1 PE3YILTATOR Hepan-
HOFO KPOCCHHIOREPA B CEACKIUN I MX PO B IROTIONIIL.

2. Obeymure creayiomee suiciassmanie yuensx: «Bepoamno, y suda Homo
sapiens npoUsOULIG JeRCYUS U MPAHCAOKAYUS OMHOCUMEHO OGUUE npediod 20
puan u wunnanse, B pesyasmame Imux pexonSunanmusix xymayuit us 48 xpo-
Mocox obeauan cipopauposaucy 46 xpoxocox, xapaxmepnbix 0aa ueaoaera. Xpo
MOCOMbI COBPEMENHbLX GUT08 4eAOGEKG W WWLNNGHIC UNCIOM GHAIOPUILHOE OKPAULL
aanue, opuy u pasnepeis.

§ 27. Cexnennposamme renoMHOi 1E30KCHPHGORYK TEHHOBOH
KHCIOTHI ueoBeKa

Llens usyeHus moil mewmsi: OBCYAMTS SHANEHUE MEXAYHAPORHOT NpoSKTa
«Tesom wenoseay

Kk Hasbisaemcs 0CHO8HO chepumerm pennuauuu?

m Umo HyxHo nosmopums 0N YCnewHozo usysenus mewsi? § 7 — y4eSHAK Anst
10 knacca.

Basossie remerwueckue momaTs, KAk B HOMHITE, e MHHIAM HACTEA-
CTBEHHOCTH M HIMHUUBOCTH ABAAIOTCA TeHsi, TeH — 5T YUACTOK MOXEKYIs
JIHK, xoxupyiomuii nepsiusyio crpyxrypy Genxa (nomunenruga), TPHK miu
PPHK.

Drambl PASBHTI TEHETHKH CBAJAHBI ¢ MMEHAMN TAKHX USBECTHBIX Vie-
surx, kax T. Mengens, T. Moprax, ®. Kpux, JI. YoTcos u pax Apyrix.
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B OCTEAYIOUMX HCCTENOBARMAX MEDENOBEIM AOCTHKEHHEM CTATA PAIDA-
Gorka Meronos amamusa nepsuusoii crpykryps JIHK, T. e. mociefosarens-
HOCTH HYKI€OTHAOB B Heil. DTH OTKDHITHSA 1 BOHUKIIME METOXE NOCIYKMIH
HAYAZIOM CTAHOBJICHMS HOBOTO HAYWHOTO HANDABIHWS — eCHOMUKU. ORHUM
3 onpefenomIX Merogux uayuenns crpykryps JHK ssasercs cexaenu
posanue.

Uro Takoe cexsenuposanue? Cexnenmponanne (sequencing) - oo obmee
HASBAHME METOMOB, KOTODHE HOJBOSIOT YCTAHOBMT: NOCIEAOBATENBHOCTS
HyKeoTI0B B Mosekye IHK. Cexnenupopanmue JIHK — npourenie nykieo-
THAHOI NOCTEAOBATENBHOCTH MEPBHUHOI CTPYKTYDHI A€30KCHPHOORYK IEHHO-
BOif KHCHOTEL B HACTOAIIee BEMs HET Hif ONHOTO METOAA COKBeHMDOBAHIA,
KoTopeiit pagoran 6st A moxexyas JIHK uexuxont. Bee ol yeTpoens: Tax:
cHauana rorosures Goxbmoe uncio xomuii gparmentos JHK (omu mworo-
KDATHO KIOHMDYIOTCA U B CYSAliHIX MECTAX ¢DAIDEIRIOTCAD), BATEM M-
TaeTes KamABH YuAcTOK MO OTACMbHOCTH. KNOHUpOBAHME NPOBOXMTCA THOO
BepauMBaKeN Kierox B uamke Tletpu, anGo ¢ nomomsio weroga ITI[P —
ROAUNCPASHOU UenHOU peaxyuu (B CAYMARX, KOPAA OTO GBLIO GbI CAMIIKOM
MEJIEHHO IIH M0 KAKHM-TO IPHUNKAM HE NOAYUHIOCH Ob1).

B camom 0600lieHHOM Biufe PAGOTY STOFO METOXA MOMHO NPEACTABHTS
B BUJE CIEAYIOULIX HTAIOB:

1. Crauana JIHK fenarypupyercs, T. . pA3pyImAioTes BOZOPORHELE CBATH
M IONYUAIOTCA OTACTBHEE HUTH.

2. Barem x muram JHK OpHCOSMMAIOT TAK HAIHBACMBIE NpaiLNephi.
Dro xoporkue yuacrsm JIHK, k KoTOpsM Momer mpcoemusutscs JHK-
noaunepasa. Kax bt nomuure, 910 0cHOBHOI (epment penmukanui. Hnenso
o6 i Gyzer sammMATsCA CODCTBEHHO KomupoBanHex Hurei JTHK.

3. Ha caeayiomen orame nommmepasa konupyer dparment JHE, nocie
4ero NPOIECE MOKHO MHOFOKDATHO HOBTOATS: JULf KAMIOTO MHKIA OTAE:-
HEIX HuTell GyzeT yiKe BaBoe Gonbue.

Bee oTi SEKTEL AOCTHIAIOTES B OCHOBHOM ¢ IOMOIIBIO MoMeHeHMH Ten-
neparypst cuecu us JIHEK, npaivepos i nomimepassi. Jlus goctusmesnis ne-
el HCCAEAOBANMA BAKHO, UTO DTO AOCTATOUHO TOMHEL NPOIECC 1 OUINGKH
B HeM eAKH, & HA BHXOJe NOJYUACTCH GONBUIOE UMCAO KOMMI — VUACTHOB
oneoii u Toii e JIHK. llpyrmeu crosamu, ¢ nomomsio TP noayuator Goxs-
1Woe (KaK0E TOMBKO HEOOXOAMMO) UHCIO KOWMIE KOPOTKHX (pArMenTos uccie-
avemoii JIHE (puc. 23).

BaxHbIM NOACIOPEM B YCKOPEHIU CEKBEHWPOBAHIA CTANO OTKPHITAE NOTME-
pasHOli uenHoi peaxuan. B 1993 r. HoBeneckan npemys no xiiu Geina npacyx-
fewa K. Mynnuicy 3a uetos amnavduatm (ywHoxerus) AHK ¢ nomouwsio nonume-
Pa3HOi UeNHOR peakum
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Puc. 23. Cexnenuponane (parsenta JHE

T - gparwent ommoii memm womexym JHK, xoropuit Gyxer momseprarscs
cexnenmponamIIo ~ paCIII(POBKE MYKICOTINON MOCTEAODATETBHOCTI;

10 - nuGpanmsii pparsent THK wmoroxpatiio pemmmupyeres, costaetcs Gombmoe
KOTHYECTSO ero Komll, NTOG GWTH NONBEPTEYTHM MOCICAVIOWIeNY AMATM3Y —
TIIP. Tiponece nponcxomwt in vitro (» raGopatopuoit mocyae) B cpeae, coxepameii
‘pepuerrtis penmurcamnn (THK-nosuxepasy) m roTomse nyKIeoTIAs (¢ MaoTOmMHMM
mericamu, oforamenmie anepruei).

Dramu penamammn cxenaTImo Ha0GpaENS OT @ (penIMUpPOBARMBE dparvenT
cocton ma 6 myxneoTnA0D) A0 2 ((bparment cocont 3 14 myxeoTnon);

T - pacmmpponka moCTCROBATERLHOCTH YKICOTHAOD B AATHIMPYEMON
parente JIHK ¢ mowompmo xpowaTorpabum ma rese MeToZo omexrpodopesa.
Tlonoexn orpacaror peambmyio mocteAonaTembHOCTS HyKAcoTIAOD B JIHE.

PagHbe MeTOJH CeKBEHHPOBAHNS OTNHANTCA ADYT OT ADYTA He METOLH-
Kol knoruposanus JIHK (¢ momomsio TP win HEEIN ¢10CO00M), & Tex, Kax
HOTOM IPOUECTS MONYHUBLIVIOCH «CMeChs M3 MEOFOUHC/IEHHELX KOMMii 07HOrO
¥ T0r0 e pparmenta THK.
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Hayka He CTOMT HA MeCTe, METOAB! CeKBOHNDOBAKHA NOCTORKHO YAyWIIA-
tores. TIPAKTHUECKH Bee COBPEMEHHBIE METOZb! BHAAIT OTHOCHTENBHO KO-
poTkie cuntaembies pparmentsi: Beero or 100 g0 400 uykieornaos. Kpove
TOro, COBpEMEHHEIE CeKBeHATODH TOPa3Zo Aemenie. TAK, HAIDHMED, IPOCKT
10 MOTHOMY ¢UPOUTEHHIO» NEPBOTO YNOBEWECKOTO TEHOMS, 3aBepUIEHHBI
5 2008 r., sams1 13 ser u crown 3,8 mapa xonnapos. Hossie rexooru
CeKBeHUDOBARHA OCEMIAIOT HAYYHTHCS 00DAGATHIBATE NOTHELI TEHOM OAHOTO
uenosexa 3a 1000 A011APOB U AAKE MEHBIIE, UTO OTKPHIBACT BOIMOKHOCTH
JUIS MACCOBOTO CEKBERUPOBAHISA B MAUIMECKUX HETAX.

TeHoNuKa, CceKGeHUPOBAHUE, NOAUMEDAIHGL ENHAA DEAKYUR
arnp).

Buaune u momumanie
1. o Taxoe cenaenupoaanue?

2. Onpegeanre csan sescay I[P 1 cexpemuposaues.

puvenemue

1. Jl1s uero H306PeTAIOT i MPHMEHSIOT MOTOAL! CORBEHINPORANIA?

2. Hasosure npusinsiss, 10 KOTOPSIM HEOGXOAHMO BECTI HCCTEIOBANILS B AaH-
rITre—

Auamna

1. Hao6pasire & Biize cXeMbl BIRHMOCRAIL METOA0R cexmenuponaus u IILIP-
anamnaa. Kaxoit ua mux sRIfETCR STANOM A7 APYTOro?

2. Hpoanamuanpyiire sramss III[P-anariaa, CPARNNTE X ¢ TANAMI PENTI-
xammi » wreppase.

Cinurea

1. Tlopaceysxaiite, Kax MOTT 65 PAIBNBATLCA AATBHEHIINC METOL CoKRe-
nuposauns.

2. Cuopenupyiire cutyammo: «B Guacaiiuex Oydyusex cexsenuposanue cma-
Hem marun e oGudennbi Hemodox uceaedOBANUS, KK OOUL ARATLLS KPOGUS.
K KaKIM 9KOHOMINECKIM, CONMATBHAIN I DTHYECKIN HOCTELCTHILIN MOKeT IpH-
BecTH IEDOKOE THMHEILe OTOrO METOTA?

Ouemca
1. Hanumre peepar o npimesenin cexsemuposauns 1 IIIP-anamaa.
2. Obeyaure u onenuTe creayiomee MueHHe: «CeKGCHUPOGANUE e MANAUER
u daxce ne npemensuz na nanayemw. dmo cezo autrs euse 0dun Juaznocmuveckui
nemod, xax mepaosemp uu monoxemp. Caxo no cefe cexaeHUPOGANLE HUE0
e usHENUM KU 6 (UPHAKOI0ZUL, NI 6 MEPARUL, G MOABKO AULLD & UaZHOCTUKE
nacaedemaennnix saboreaanuis.
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OatoMeMBpaNILIit OPraNOIA, JATOTHERMLLT KIeTONLI

Iucrepust u MexGpanise noz0CTH BOAMIN AAPa

TtoyenGpamusii opranouz, conepsammii xposoconst

IlaysenGpanusii opranous ¢ xaporuonAaMI

Tlna Groxa MuIpOTPYGOeK, PACHOTOMENILX OKOIO AAPA
nepuenAKYIAPHO APYT APYTY

BapocTst BRYTpeneil MeMBPANE: — KpHCTH

MenGpamnsie xanabuut BRYTPH WHTONAGIMS. Busaor
AByx Bugos: rramcas u mepoxosaTan

Zlnysentpamusie opramonsu, Genie wi Geonsernsie;
MoryT aeteneTs wru KpackeTs

HexenGpanmsit opramomx scex xerois; cocrout us THK,

10. CocransTe cxeny B3ANMOCHSH MELy OPFANOWTAMI, HCTIOL3YS CEAYIOUIE
omopuste Bompock:

~ KaKue uactit KIeTKH (GOPMUPYIOT KOMIOHEHTH! HADYKHOH MeMOpaub?

~ OTKYZa OHM NONYUAIOT HEOGXONMMEIE /LA CTPOUTEIHCTRA BeIecTsa?

~ Kakue OPraOMfH, PACIIOIUIAA BOUIECTB, NOCTABIAIOT «CTPOHTENh-
Hie G10KMs JUA GHOCHHTE3A CODCTBEHHEIX BemecTs?

~ KaKie OPraHOMIS CHHTESHPYIOT CODCTBEHHbIE GENKH, KUDH 1 yrie-
BoxsI (v pacremmit u susorHEx)? HIpaeT M AADO CBOIO POTL B ATHX MPO-
neceax?

~ Kyaa MOTYT mocTymat roTosbie GeNKOBHE, VIIEBORHHE U KHDOBEIE
Momexyn?

~ Orkyna B KeTke Gepercs oHeprus ALs GuocuHTesa?

~ Kax OTIMUAIOTCS OTH IPOUECCH Y PACTEHMH H KUBOTHEIX?

~ Ba CueT Wero pacTeT KIETOUHAS CTEHKA Y PACTEHHMIi, KAKIHE OPTAHOMAB!
popuupyoT ee KoMmOHenTH? Kakime OpraHOMA 0CYMECTBIAIT CHETES ee
KoMmoHeHTOB?

~ Kakue OpramoWfs OCYNIECTBIAIOT BHYTPHKIETOUHH TPAHCIOPT Be-
mects? Uro, OTKYAA i KYAA OHU TPAHCHOPTHDYIOT?

~ Kakie Oprasomast ocymecrsisior xpaneume semects? Kakux u s
uero?
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Y Buaume 1 nommmamue
2. Onpesemnze casan seay Gyksenusnn cusmonavi A, a, p, q, A%, 2Aa,
G, P, 2pg, g° U TeHCTINCCKMM TOPNMRAMI: peyeccusHas anens, Qonu
HanmHAR G136, peyeccusnas omoauzoma, dONUHGHMHGS 20M03uzOma,
zemeposuzoma. Kaxue ua mix xaxime coorsererayior?

Tpuseneune

1. Jlas wero npuenstior ypasienue Xapxu - Baimbepra?

2. Hagonure, mpi KakiX YCAOMSX B MPHPOAOI NONYIAIULN MOAKET HE Co-
6monatncs ypasmenme Xapau ~ Baitubepra?

Anamua

1. Maobpasne B BUfe CXeMb VCTOBIS, KOTOPHM AOTAHA COOTHCTCTHOBATE
HAcabHAR noNyAAMS, TOBH B HeH MOTOCTEIO COBMOXATOCK pasionceie Xap-
it - Baitubopra.

2. JloKaiuTe Ha NPIMEPAX, WTO, IHAS KOTIECTIO PHECCHINALX TOMOIHTOT,
MOKHO BHCHNTATS KOIECTRO BCeX HOCHTENGH PeHeCCHBNON ATIGTI B HOMYIA-
e

Curea

1. Tlopaceysaaiire, mowesy Hpi MA7OM KOTIECTEE 0COBCIH B HIOAMPORAHHON
HORYARIII HepecTacT ACHCTHORATS A0 TENETHNCCHOX pasnoBecs Xapxi —
Baiimbepra, o nauunaer AeficTaonaTs ancHie dpeild 2en0e.

2. Topaceyscaaitre i 05OCHORANIO AOKAIT, TS KAKIX I3 NEpETCACHIEX
nomymamit Toumo me GyaeT AeficTnonaT: aaxom remermiecKoro pammonecis Xap-
ot ~ Bafinbepra, a A1 KaxiX 6YACT AHCTRORATS ¢ BoTLO A07ef BEPOATHOCTIL.
Obuscmnre, mouexy.

1) Cpeait 100 000 sxerox eradunoKoK OB HIbORIIH OIBARIOR PeaHCTENT-
HoeTbio x anTuHOTHIY 68.

2) Ha noe ropoxa nocessioro cpeas 7589 ropoumms uaiizero 1392 aenemsix,

) Ha npuycazebion yuacTie, nie BMPAIBACTCS Kanyera, B WOHe obHa-
pysceno 1256 wacii, o mrx 390 ~ HECTPO-CEPHE, OCTATHIME HMEIOT CHIONIEYIO
senenomarym oxpacky.

4) Ha noe nofimano 4711 xysmewmxon, 482 ma KoTOpmx Gmmm weTHe,

5) Boaulie caxapisay Aaberos BeTpeualores ¢ wacrorofi 1 ma 200.

6) Haxonauuiics ua ropuoit nepmmme Tubera onxeMuwiii Buz_ capams
nacuuTumact 429 ocoleil, w3 Wik 33 OGIATAIOT HEAOPASBHTHNI KPHILMNIL,
a ocTanse HopMATBRAL.

7) Ha reppuropui aanoneAimxa oko0raMIt oTeaeseno 2876 BOTKOR, 3 K0-
TopEIX 98 ~ KOPOTKOHOFIe, OCTATLNHIE HMEIOT HOPMATBAYIO ATHIY HOT.

Onenrca

1. Hamumure pedpepar 06 MCTOPHI OTKPHITIS I NPHMHCHI JAKONA FeROTI-
weckoro pasosecns Xapau - Baiimbepra.
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HasepHAka Bau NPAXOAWIOCS BWASTS, KaK Ha NHE B3POCIOTO CIUTEHHOTO Ae-
Pesa HaumHaloT NPOBUBATECA MON0AsIE MOBEr — NOPOCNS. Beab eciu B B3poc-
7108 4€DEBO He CUNAAW, @ AaTW My AOXWTS A0 CTAPOCTH 1 YMEDETs ECTECTBeHHOA
CMEPTLHO, TO HAKEKME MOJIOALIE BETBY & OCHOBAHMM CTAOTO CTEOA He NORBANCS
5. TaK OTKyAa OHM 83AMUCH? B OPraHU3ME PACTEHNT COXPAHAIOTCA TaK Ha3biBae-
MEie NPASATOUHbIE MOUKN, PAHEBHIE MEPACTENb! 1 ADYIHE SNEMEHTH, COCTORME 13
KIETOK, NOTEHUMANSHO CNOCOBHbIX OBPa30BLIBaTS HOBLIE UACTH PACTeHMii B3aMeH
yTpauenHsix

MeTons KIETOUHO MHKEHEpMM CBASAHEL C KYIBTHBHDOBAHMEM OT-
JETBHBIX KJETOK B NUTATELHEIX cpefax. OKASANOCH, 4TO KJCTKH pACTeHuii
HKMBOTHELX, HOMEIHHHE B NHTATEILHYIO CPEAY, CORCPHAIIYIO BCE HeoD-
XOHMbIE AR HSHEACATEALHOCTH BEUIECTBA, CHIOCOBHB! GHCTPO W XOPOIO
Aenuren. KieTku pactemuii M KUBOTHHX 0BIAZAIOT cBOHCTBOM mOMURO
MenmHOEMU ~ CHOCOGHOCTH CHHTESUPOBATS BCe GRIKM, HEODXOMMBIE AT
usHenenTensHocTH. OAHAKO MMHHO KIETKU pacTemiil, B OT/NuME OT KH-
BOTHBIX, OGNANAIOT GHLCOKOU MOMUNOMEHMHOCTLLI, T. €. PH ONPEACTEHHEIX
VCHOBHAX OHI CHOCOGHE! PAIBUTHCA A0 NOTHOUEHHOTO PACTEHMS.

PaccMOTpIM pasHble CHOCODH BHPAUMBANKS KIOHHPOBAHKSIX pACTEHuI
MeTogaM GHOTeXHOMOrMI.

Muxkpouepenxosaume Kak Bupaumsane pacrenuii ua nouex. Cymecrsy-
T HECKONBKO WIMPOKO PACHPOCTPAHEHHEIX METOAOB, KOTAA B CTEDUILHBIX
1a60PATOPHEIX YCIOBHAX, ¢ HCNOTBIOBARUEN CHUMATBEONO 0GOPYI0BAKMS,
IUTATEBHAIX CDEA, AHTHOMOTHKOB, (BAKTOPOB POCTA ((PHTOrOPMOKOB) I T. 1L,
VUeHEIe NOIYURIOT NUKPOUCPeHKU W3 0OpAZOBABIIIXCA NOUEK. B oTol MeTO-
JMKe HeT CTATMI KyAbMyPHi KAEMOK (MACCH KIETOK, NOTYHEHHHX MpH pad-
MHOKeHHN BHe OpraHM3MA pacTeHus in vitro). Ilo cyTH BTOT ClOCOD KioHH-
DOBAHMS MOUTH He OTIMUATCA OT OOHINHOTO BEFETATHBHONO PAIMHOMKEHIA.
DaxTuuecKu 9TO TPANMIMONHBI IPOLECC PASKENEHI OPrARMIMA pACTEHUIE
HA UACTH, TOABKO € NPHMEHEHHeM GOJee KAUECTBeHHEIX a0OPATOPHBIX YCI0-
Buit 1 MaRHIy AR, TALIe BCETO HENOTBIYIOT BPATMEHTH MONOABIX H00EroB
(cTeGueik), conepiaIue KAK MUHIUMYM ORKY HONKY, I3 KoTOpOli It pagoBbeTCs
Moonoe pactese. Hay He X0Tes0ch Gl PACCMATPUBATE 9TOT METOA HOAPOD-
Hee, TAK KAK OH ABAACTCA HAGOTCe APXAWUKEIN, XOTH I YCOBEDIIEHCTROBAH-
HEIM 1O CPABHEHMIO ¢ TEXHONOTHAMMH, KOTODHMH JIOMH NOIBIOBATHCE eme
¢ foMCTOpHUECKIX BpeMeH.

Tloayuenue Kanayca. DTO N U3 COBPEMEHHBIX H UACTO HCTIOBIYEMBIX
MeT0f0B K0HHpOBAHIA pacTenuit. [LA% 5TOrO GepyT, HAIPUMED, KAYOHN Kap-
Toeas ¢ pactymuym ¢raaskamis. OTAEIAIOT HTOT dauATOuKS mOGer. TIpo-
BoRAT ero cmepu.iusayun. Boodie CTEPHIBHOCTS — ONHO 13 BAKHENIIHX ye-
0B, 0BAIATELHO COBMIOAAEMOE DU KIIOHMPOBARKH pactemii. Jlis aToro
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11. B cxeme mpeacTanens: nexotopse ua pagaenon sxotormn. lpeanoomie,
TO OMI HIYNAIOT I KAKe KOKPETHLLE BONPOCH PEIAIOT.

Oxomorus > T obman —> 7) raofambas sxosors
1T wactaas

T oxozorms — 5 1) oxosioris mpecamaOmIXCs
Er—_——
rpynn opranuamor — 2) axoz0rus rpubon

IV sxomorms ————> 3) axon0rus HedTexmMuTECKOro
P — npoussopcTsa
npomanozcTaa ———> 4) aozoruA ¢/x mpomIBozCTRA

V oxonorns ——— > 5) aepummmCKas oKoTOTHS
“tet0BeKa ———> 6) PKOIOTHSA KoMTEKTHBA KIACCE

12. TIpuBesire MPHMEPS HIOI0KUTEILHOTO 1 OTPUIATEILHONO BOTICHCTSIS BCeX.
Tpex rpynn daxTopon Ha AN, uenOReKa.

Tpymus gaxtopon
Poxs, (axropa

Guotieckie abuotincckue | antponoremmuie

Tonoaarensuan (1)

Orpunareasnas (-)

13. Pacnpezeante npuvepst o Tpey rpymay GaKTopos.

Buoruueckie
Abuoriueckue
Anrponorenssie

1. Koxuuectso O, 5 Bosayxe B cpexsen cocrapnser 21% .
2. KoMaps Ha GOJIOTAX PUCYTCTBYIOT B BHAC MHOTOUMCIEHHBIX NONYI1s-
.
3. BeleHkle PACTEHIs JIETOM NPOM3BOAAT MHOTO OPrAHIYECKHX BEUIECTS.
4. CrpOUTETBCTBO KENEIHEIX JOPOT IPEANONATAET BHCATKY JECONONOC.
5. Koauuectso conmeunsix Aueit na ore Kasaxcrana s oTeasHbie roxst
Moser cocrapaaTs Gonee 300.
6. TryGuma cHexHOro nOKpOBa K cesepe KA3aXcTana b OTACTbHELE JHAE!
MOKET OCTHTATS HIOIYTOPAMETPOBOXO €105,
7. Bapesennas B APATECKOe MODE KAMOATA 8ANTUPOBATACK I PASMHOKH-
nac.
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2. OueHHTE KONMNECTO TETEPOSHTOT B CACAVIOIIX CIYHANX U NOKATATEIX:
1) Ha none nofisano 4711 xysmeuxos, 482 us KoTOpLX Gume KenTie,
2) Bonuusie caxapusi Amaberom serpesaiores ¢ wuactotofi 1 ma 200 cpes
18 sn macenemus. Kaxomo komuectso nocntexeii Aanuoit Gozeann?
3) Ha TeppHTOpII JANOREANIKA DKONOTAMH 0TCACHEHO 2376 RONIKOR, 13 KO-
Toparx 1978 ~ KOPOTKOHOTH, OCTATBHAE HMEIOT HOPMATLHYIO ATHEY HOT.

0 Tereposmrorit
crcote rereposiroTs
oy Kommucorso | | Berpesaewocru: 1 ma
L ocobeii < KonmecTBo ocobeil

1) xysuewnxon

3) nocureneit rena Auabera

3) somon

§ 50. Coxpamenue PeAKHX 1 HCHESAIOMNX BHIOB PACTEHMIi M KMBOTHBIX

Liens u3yenus 3moil memsi: OGLACHUTS, NOYEMy HEOGXOGUMO COXpAHMTS peft-
KAE U MCHE3ZIOLINE BUTL PACTEHMIA 1 HHEOTHBIX.

Umo makoe 6ud? Kax omnusum eudes dpyz om dpyea?

Meropus coyzanms Kpacnoii kmmurn. Kaxgorii Guonoruueckuii g o67axa-
T HpHCYIMMI TOTBKO ey CBOHCTBAMI, KOTOPHIE IDH HA/LIEHKAIIEN HCCIEAO-
BRHMM MOTYT OKA3ATHCA GECHEHHEIMM /ULS Ye/I0BEKA. B ITOM OIHA H3 NDHYHH
HEODXOZHMOCTH COXPAHEHMS BCEro TeHO(OHAA PACTHTEIBHONO W KUBOTHOFO
supa mameli naanersi. K comatento, TOQM CIMIIKOM NOILHO NOHAIH ST0.
B peayasTate MX HeAANBHOBUAHOIN [EATEIBHOCTH MHOTHE BHAB KUBOTHBIX
w pactenit meueanu wascersa. Toabko k 1969 r. BHACHHIOCH, UTO HAUMHAL
¢ 1600 r. (KO CTATH HORBAATHCA MHCHMEHHBIE CBUACTELCTBA OO HCIEIHO-
BeHMU BI/0B) Ge3BOIBPATHO MeueaTH 36 BUOB MIeKOMMTARUX H 94 Buia
i, a 120 sugos MiexomuTaBmIX M 187 BUOB NTHIL OKABATNCH KA TPAHI
neuesosenus. CoeieHus oTH GhutH coOpaHB! wieHas KoMUCCHH 10 BHUKH-
Bammo Bu0s (SSC) MesAyHRPOAHOTO colosa 0Xparst mpupoast (MCOTI, wi
TUCN), kotopsiit » uone 1966 r. moxrorosmn u magan «RedDataBooks —
Kpacuyio kuury daxros (1966). Tax nossmics ator Tepyus. Lser s tannom
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HCIOABAYIOT CHUPT, XJOPCOAEDIKAINUE NPOADATE, LEAOUN H APYIHE ACaMH-
uuupyomue cpescTaa.

Cefiuac yxe 8 CoBEpLIEHCTBE OTPABOTaHS METOAMKH ASIHEKLIMM TeX YacTeii
pacrenus, 13 KOTOPbIX BYAYT U3BAEKATS KIETKW ANA NPOLIECCa KNOKNPOBaHIMS. MTpi-
Uem 370 He 0BA3TESHO BereTaTiBHbIE OpraHLl. B NPAKTAKE WCONL3YKOTC TaKXe
Cemena, 13 KOTODLIX U3BAEKBIOT 3POAHILIEBHIE KAETKM. XOTA 310 HE BROMHE NOAXD-
AVT N0/ KNACCHECKOE ONPEAEEHNE KIOHMPOBAHH, OAHAKO TaKas OPMANSHOCTS
He MELIGeT yueHbIM UCTION308aTH KAETKM [EHEPATUBHLIX ODFaHOB PACTEHMIi U WX
33pOALILIEN A9 NONYEHNS HaAY X COPTOE.

M3 crepunboro mofera B clemuambHOM YCTpOficTBE ¢ HCHONB3OBAHIEN
MUKDOCKOIA CIENHATHHEIMH MHKDOUIIAMH CDEIAIOT HEODXOMMMBIE KIETKM.
Do MOTYT GHITH KIETKM H30IMPOBRHHOI BepXyUIeuHOl MepHCTeNMSI, TAK Ha-
SbiBACMELI KOKYC HAPACMGHUS, THEO KICTKH MEDHCTEMB MESKY 3AUATOUHB-
M MCTBAMM. YueHbE SAMETHN NOTpACAIOM (AKT: KICTKH, BIATHE H3
HOUEUHEX MepHCTEM, He cogepKAT BupYcos. [l0TyHEHNbE U3 TAKUX KIETOK
pacTemis Toe GYAYT NONHOCTSI0 GeaBMPYCHEMH, DTAIL! M BADHAHTH KIOHH-
DOBAHMS PACTEHUA NOKA3AKEL HA PHC. 37

HeBepHo AyMaTs, 4TO A8 KyALTYPH KAETOK MCMONB3YKOTCA TONSKO MepHCTe-
MaTUueckvie KneTkw. CyLIECTBYeT XOpOWO OTPABOTaHHAR TEXHONOMMA KAOHADOBa-
HUS KIETOK KOPHENIOAa MOPKOBU. MODKOBS A€SMHBMLMPYIOT, Paspesaior B4ons,
Pa3AEASHOT Ha KPYTIHLIE CETMENT, KOTODHIE 3aTEM NOBTOPHO ASMHULIADYIOT, B
Pe3al0T BONee MENKHE CETMEHTSI 1 CAXAIOT WX Ha NATATeNbHsE Cpeasi. BCe Manuny-
IALAN NPOBOAST & CTEPUTLHBIX YCAOBMAX.

Tlocrte maBieuenIs 3 pACTeHIs BLIOPAHKEIE KIETKH HEPEHOCATEH HA IH-
TATeIBHYIO CDEAY U BHPAUMBAIOTCH B CTEDIIBEBIX yerosuax. B atoit cpene
€CTh He TONBKO Bee HEOGXOAUMbIE BOLIECTBA It MUKPODIEMEHTS, HO 1 CTUAM:
upyiome (HToropmoHL. BakHelmuMu (HTOTOPMOHAMI B STOM TPOUIBOL-
cThe sBAIOTCA AyKCHH M nuTOKuHMK. HAIDUMED, A% KADTO(ENs Ha HepBEIX
STANAX BHPAUMBAHNS HCHOTB3YIOT CHETETUECK I IIHTORMHIH.

PUTOTOPMOHS! NPUMEHSIOTCA & STAX MAHWTYARLIMAX NOCTORHHO. TaK, Hanpi-
MED, /419 NPOLIEAYPHI «BHITOH> NONKM NPUMEHSIOT CMECH U3 LATOKUHAHOB U ayK-
CUHOB B pasHuIx cOOTHOWEHUAX (0T 10:1 40 100:1 8 33BUCHMOCTH OT MCNONE30BaH-
HOrO MaTepana). UTo Takoe «@w20» NouK? B AABOPATOPHEIX YCAOBHAX M0G0
OpraH pacTenus 3aCTaBAAIOT AABATS MUCTUKW, CTEBREUKH, NOBET H, COOTBETCTBEH-
HO, CO BpeMEHEM Lenoe PacTeHme. IKCNEPAMEHTANEHO AOKA3AHO, UTO U3 K30NH-
POBAHHOTO 33POABILIA, CTEBAS, MMCTa, MACTH KOPHA, AOHLA NHOBX AYKOBULY WM
U3 WX dewyii, CEMAONET U AZXE 3AUATOUHSIX COUBETUIA, HAXOAALIMXCA & BYTOHE
FEHEPATUBHOM NOUKN, MOXHO NONYUNTS NOBETY € MOHKAMM.
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8. TIOny.1sLHM CTENHBIX TPHIGYHOB MOTYT ABAATHCA NEPEHOCHKAMIH IDH-
pomHo-ouarossix unpexmii.

9. HekoTopsie nouBenHse GAKTEDHN CHIOCODHH NHTATBCS HEQTONPOAYK-
Tan.

14. Banoanure Tabauny.

Buauenie daxtopon A1n weOReKD

Abwormecie Vposeus noxagarencit Tumumapyomue Gaxtopst

daxTopu onmuNatLuL |neconvarbun | smmmiyn | acmmys

Tenmueparypa
oxpysanomeit
cpems
[Amocheproe
nasnenie

Komwicerao 0,
5 amocgepe
Rommuccrao
nursenodi soan

15. Yeranonute cooTBeTCTBME MEATY TePMINAMI i ONDEAEACHISM.

1. Tpymma KHBOTHBIX OfHOrO BUAA, JINTEIHHO COCYINECTBYIOIX
B OUpEfeeHHOM UACTH NPHPOAHOrO APEANa, NOCTOAHHO CBOGONHO CKpIM-
BRIONUXCA W UACTHYHO WIONMDOBAHHBIX OT APYPHX AHAIOTHHMIX IpYII

2. Brocdepy massaior camoli KpymHoi

3. DTuM TEpMUHOM HACTO OGOIHAUAIOT NMGO TONHKO HEMMBHE OGBEKTH
KAKOPO-11G0 GHOPEONEHO03A, USOTHPOBAKKBIE OT KUBELX, THGO TONBKO HKHUBHE
OBBeKTH, H3OIMpOBARHbE OT HeHBOH mpUpORN.

4. Tpymna ua HecKOXHKMX MOMYNAMiH, OGBENMHEHHBIX MIHIEBHMI LI
ApyruMu ensaAvI

5. Bce HMBbE KOMIOHEHTH! DKOCHCTEMBI CO BCEMH OXBATHIBAIOUIIMH IX
BIRHMOCBATAMI Ge3 HEKMBHIX OFBEKTOB

6. Bce KOMIOHEHTH MEOTO I HEXHBOTO, LIHTEILHO YETONNBO cocye-
CTBYIoujHe HA OpEXeTEHHOM TEPPUTOPHU  CHOCOBHEIE K CAMOPEry/AM _
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cayuae osmauaer onacrocts. OxHospenenno SSC seser Uepubiit cumcok Buxos
pacTerui 1 KMBOTHBIX, HCUEIHYBUINX NONHOCTI M3 GHOChepEI. Banecemie
5 Kpackyio KHury QAKTOB 0GHAUAET, UTO TOT WM MHOI BI KMBOTHBIX Wi
pactenuii AelicTauTensHo HyxxAeTCA B MOBCenHesHOl sagote. Kaan crpa-
Ha, HA TepPHTOPMU KOTOpOli OOMTAET BuA, damecemHui B Kpachyi xmury
(DAKTOB, HECET MODAILHYIO OTBETCTBEHHOCT HEPEX BCEM HETOBENECTEOM 32
cepeserue DTOrO COKPOBHINA IPHPOKLL.

B T0-e rOAN B PASBMTEIX CTPAHAX CTANH HORBAATHCA HAKUOHAIbHLIC
KpacHsie KHUTH, B KOTOpHIe, IOMHMO BHIOB, BXOMIMX B MEXIYHADORYIO
Kpaciyio KHHIY, CTAIE 3AHOCHTS Te BB, Y KOTOPSIX HEGIArONOMYHHOE MO~
O3KeHIe uMERHO 1A TePPUTOPUH AAKHOH cTpaREL. TTOCKOTBKY OTH KHUTH yi-
DEJIATHCE NPABNTELCTBEHHEIMU OPIAKAMIL, TO B OTIHUME OT MEXAYHADOL-
Hoit KpacHoli KHHIH ORI HOJYSMIIH CTATYC FOCYAADCTBOHHEIX AOKYMEHTOB.

B Kasaxcrase BOIpoC 0 AKX M HAXOMAUMXCA TOK YIPO3Oit HeueaHOBe-
HUS BHAAX KMBOTHBIX BUPBHE 0GCY/KAAICA HA PECHYOAMKAHCKOM COBEIA-
Huu ¢Hcuesaioupe u peaxie ssepn u mTHus KAsaXcTama, Mephl MO MX 0X-
pase i BocipousBoACTEY» (Amma-Ara, 1973). Peay.IbTaTOM 3TOFO COBOIARI
crana moarotosxa Kpacuoit xmurm.

Tepsas uacrs Kpackoli kuuru Kasaxcxoii CCP, nocssimensas nossonou-
e xusoTHEN Kasaxcrana, Obuta magana (1978) Garofaps nogsivxHuue-
cxoit nestexbocTH BuAHOTO 300n0ra A. A. Ciyxexoro. B nee sanecensi 87 pi-
JI0B 1 TIOABIOB NOSBOHOUHEIX KUBOTHBIX: MIeKomITAOUMX (31), mTin (43),
npecwbiaomuxes (8), semmoponubix (1) 1 G (4). B 1981 r. yeugena cser
sropas wuacts Kpackoii kuuru Kasaxcxoii CCP, B xotopymo sameceno 307 su-
08 pacrenuii. Bo sropoe usgamie Kpacoit kuuru (1991) suepssie sKmouers:
GeCIIO3BOHOUHEIE KUBOTHEIE — HACEKOMBIE, MOLIIOCKH, 4epBH, PAK0OGpAIHEIE
# naykooGpasssie. Jlabhelimuit cG0p HH(OPMAIUIN 110 PEAKMN BIIAM KUBOT-
HEIX NDHBEN K MOABIEHMIO TpEThero uatanms Kpackoit kuru (1996). Oxa ns-
JAETCA OCHOBHEIM AOKYMEHTOM, COTEDKAUIMM «COBOKYIHOCT CBEAeHuit 0 co-
CTOAHMI PEAKIX, COKDAIIAIOMINXCS B HHCTIEHHOCTH M HAXOAAIXCS O YIPO-
30/t HCUEIHOBERNS BUAOB HKUBOTHEIX U DACTEHui HA TEPPHTOPIH PeCTyOIIMKI
(puc. 43, 44), HEOGXORMMBIX MEp 1O WX UBYYEHHIO, OXDAHE, BOCHPOUIBOLCTEY
M DAIHOHATBHOMY HCHONB3OBAHMIOS .

Banecennsie 5 Kpacuyio KHUTY BUJH KUBOTHEX W PACTEHWH NOATEHAT
ocoGoli oxpane wa eceic meppumopuu PecnyGuukn Kasaxeran. Jlobsisanue
(cOop) oTiX BIAOB 3AnpeIeHE! KA Beell TEPPUTOPHK PecyGIMKH, KpoMe C1y-
A€, IPEAYCMOTPEHHBIX 3AKOHOLATENECTEOM.

B rpetse maxamme Kpacsoil xmurnm Kasaxcrama skmouems 125 supos
103BOHOUHBIX 1 99 BUXOB GECTIOIBOHOHELX, T. €. 22,5% BCero PasHooGpasis
stekonuTAO MK pecnyGaui, 11,4% Buz0BOro MEOr00GpasMs wTH, 20,4% —
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Puc. 37. Knomuposasne pacrenii

1 - xuomupoBanme pactemns WO THANH KOPHENAOKA MOPKODH;

Il - xaommpopanie pacremmi uO GeSBHPYCHMX MCPHCTENATHYCCKEX KACTOR
sepxymenoit nows;

@ - 3a60p KICTONNOTO MATEPHATA (b CTEPHABHLLX YEAOBILX, HCKAI0%AS HONAZaNHC
b poopramiINoR);

6 ~ nomemenie OTOSPANNAX KACTO Ha NNTATETLEYIO CPEAY (BCe HEOBXORUMEIE
BUTAMIIIA, MUKPODIEMCHTH, CTHMYASTOPEL POCTa);

6 - poct Macew kaerox - moryuemme xayea (KOPAA Macca KACTOR cramer
AoeraTouof, oA HoABCprHETCS 06PASOTKE BiTOTOpMONANH);

2 - BMTON» HO KATYCA HETOFO OPTAMMONA PACTOHIA. DTO PeAYNLTAT eficTRS
{PHTOrOPMONOR I 3MIACTYIO BHACPAUBANIC ONPEACTCHHOTO TEMIEPATYPHOFD PEIINA,
PEIMA OCDEMCHNOCTI, HIMEICHIS: COCTABA HHTATEALHLX CPOA-

'V pacremns IT kaeTin Towno 6yAVT Gesmupycusiamm, y pactemus 1 - 570 He rapar-
uposano.
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- Honyasauus.
. Coobmectso.

. Buonenos.

. Buoreonexos.
. Drocucresa.

. Buoton.

16. Kaxne nporiecct cooTReTeTByior mubpas & Kpymoukax?

A

B - ropesue;
B - rumenue;
T - nurasme;

I

— qorocuntes.

~ (2 Kpyrosopor yracpora (6
D\)/@ orosapor raeposs (%)
_ Arwosepa
(a) F
Beremre o
pacTeRIT
Gprawrs.
SR Tuapoctepa
rom.
negm,
Ep—

17. Banoamure TaGauny. BuGepiTe TP SANOBENMIA, HAXOTIIXCH GHKE Bee-

»

Hassaune

Mecronaxomzenne

Oxpansiensie BiL HKHBOTHLX 1 pac-
‘Tenuit, ofexTI HeNHBOH HPHPOLLY
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Pe. 43. Pexxue xupotnsie Kasaxerana
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Ouens BAKHB VCIOBHS, B KOTODHX BHPAUMBACTCA KYIBTYDA KIETOK:
nomAepKBaCTCA NoCTONHHAR TeMnepaTypa (1ame scero 25C, +2C), Bra-
Hocts Boaayxa 70% , ocsemensocts 5 mokc (Lx), 16 u b cyrxu. Koneuso, sce
STH YCTOBHSA MOTYT HECKONKO OTIMMATHCA y DASHEIX KJCTOUHELX KYIBTYD
B 3aBHCHMOCTH OT BMAA pacTemuil i KOHewHOM wemn. B JAHHOM cayuae Mbl
NpHBOAMM MOKAZATENM YCAOBMI AT BHPAUMBAHNS KapTodens. Oui e AB-
AOTCA IWHPOKO PACIPOCTPAHEHHEIMM 1 HACTO IPUMEHAEMBIMIL.

B CpeAHEM ¢ MOMEHTA NOMELIEHUS KJICTOK HA NHTATENBHYIO CPEAY AO MO-
sBesis MPOPOCTKOB ¢ 5-6 MucTouKaMM mpoxoauT 30-45 Anelt. Brauaze kiet-
KU IDOCTO HAUMHAIOT PAIMHOKATHCA HA mHTATENBHOM cpexe. OBpasyercs Tax
HasmBACMBL KGLIYC — TPYNIA HeAUPHEPEHUMPOBARNBIX KICTOK (KIeTOuHAT
xama). Karye 00pasyercss He TOIBKO B YCIOBMAX NaGOpaTOpHM. OH MOMeET
0BpAIOBATHCA B MECTAX HOBDEHIEHIA PACTeHIIi KAK BPEMEHHAS TKAH /L1 3a-
sBenns. BOSMOKHO BAM NDUXOMWIOCH BUJETh, KAK Y KDYIHBIX B3POCTBIX
JepeBben BOKPYT OGUOMIEHHBIX BeTseil 00pAIyeTcs cepoBATAR GecopMeHHAs
Macca, 70 TEKCTYpe MOXOKAR HA PEXIVIO MAHHYIO Kaury. DTo Kaye.

Muenro ua Kanyca 00pA3YIOTCA HOBHIE HOUKH, M3 KOTODHIX PA3OBBETCS
noGer. Jlis HEKOTOHIX PACTeHii NpOIECe BRIXOKA HOUKI MOXET ALTUTHCA A0
8 Mecsiies. ¥ HEKOTODHIX BUOB NOUKH HUKOTAA CAMM He 0ODAIYIOTCH W3 KAIl-
JIyca I HX HEODXOAMMO CTHMY/IMPOBATS AKTHBHBIMH BEUIECTBAMI ((DUTOTOPMO-
anu s Apyrin). TIOHATHO, UTO 32 CTONS ATHTEIBHOE BPEMS THTATENBHAT
cpena ncromaercs. T109TOMY 10 Mepe HEODXOAUMOCTI NPOMIBORAT MEDECATKY
KJIETOUHBIX KyIIBTYD HA HOBHIE NMTATE/bHBI CDEAB! IUIH BHOCAT B CDEAY HENO-
craomue semecrsa. TIpu o1on Taxse cobmonaeTcs crepubEoCTs. uTaters-
HEle CPEABI MOTYT GBITH KHAKMMH WM ree00PASHEIMM H OCHOBE ATAD-Arapa.

OG%eKm KAOHUDOGQHUS, KACMOUHGA WHICEHCPUS, mOmuRomem:
Woemb, Kataye, nuxpouepenxosanue.
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NPHJIOKEHHS

Hpuoxenue 1

Mepa HOHUAUHOHHOrO BOSZEHCTEIS PAXHOAKTHBHOLO MANYUEHHS HA He-
noexa mamepserca s pentremax (P) wi suseprax (3s), 1 8s-100 P=100 Gop
(63p — Gmooruueckuit sxsusasent penrrena). B oxmon susepre 1000 mui-
ususepron (M3s).

Yposnu pammoaxTHBHOTO 0fayueHHs

6-T 35 (600-700 6op)

oy rep——
abcoatoTio exneprensiof

4,5 35 (450 69p)

Tsxenan cremens nysesoii Goxesiu
(norubaer 50% obayuenisx)

133 (100 6op)

it yposens, passiTas 1erkoit
crenenu ayuesoii Gonesmu

0,75 3 (75 69p)

T ——
nameRemue cocTana KpoRI

0,3 35 (30 Gop)

oayuenite npi peRTrenoCKOMmMI HeAYAKA
(uecrnoe)

0,25 35 (25 69p)

AonyeTmoe o6ayuenie mepconata
(pasosoe)

0,135 (10 Gop)

g e—
nacesenus (pasosoe)

0,05 35 (5 Gap)

Aonyermtoe o6ayuenie nepconata
‘ATOMILIX DIEKTPOCTANILIE B HOPMATLHELX
yenosmsx sa rox

0,03 3 (3 Gap)

o6ayuenite npi penrenorpagu 5y60s,
(uecrnoe)

5 135 (500 M69p)

Aouyermtoe o6ayuenie nepconata
B HOpMATEHAX YCTORHAX

1 563 (100 uGop)

‘poronoe obyuemne 3a rox

10 235 (0,01 nBs wnn 1 e6op)

nepeser camozeroM Ha pacerosie
2400 xexe

0,005 1B (0,5 xGop)

L ———
npocworp Tenenepexat
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Amazna

1. MiaoGpasmte » mize CXeMb 1 ONUIINTE BCE DTAEL 1 YCAOBI BpAIIMBANIS
moBurx pacremmi ¢ HemOTIOBAIMEN KATTYCA.

2. Vuembie nuscHTE, TO BINTHE NG MEPHCTEMS! NOSKN KACTKH e COACP-
ar supycon. Ma mIx MOTYT BMPACTH pacTemHS, KOTOPHE TAKIKE He BYAVT CO-
AepaTs B KxeTKax BEpycmue uacTams. Kaxme BMIOAM NOWHO CACTaTh, mPo-
ananuauponan oTor paxt?

Cunres

1. Topaceysaiite, moseny Mpw HoMemeNHI TOGHX KICTOK pacTemit B mi-
TaTensyIo cpeay omm criocobmm BHpacTH B camocTonTeTbmli opraman. Tloweny
o70 e nponCXORNT ¢ KACTRAMM AMBOTHLX?

2. TlopaceyxexaiiTe, COBpMILTI M TOAN TPOPHD B KIOHHPOBAMI, KOTA
exoran kaommpoats pacTaTerbHNe opramuam, OTReT oboCHyiTe.

Onemxa

1. OficyamTe 1 OUEMITe CenCRINONMAIE, DKOHOMICCKIE 1 HIME HOCTCACTEI
npumenenns kaommponams pacremii, anas caexyomuii (axt.

H3 02panuNennozo wucaa uCKOINT HEPUCTIENNDT PACMeN il 30 HOCKOTDKO.
Meeayes 20IHO noayuumy Goavuioe KOAWNCEMEO Ges0upYCHOZ0 NOCa0UHOZ0 Na-
mepuaza (sa norzoda ~ 30 000). [lpu Imoa 3a Kawduii YUK KepenKOBANUS OHO
6ospacmaem 6 4-5 pas. ITo xnenuro nozuz ucexedosame.eit, cnocolo: pasuno:
JKenus HG ocOGe CHAMUS ANUKATHNOZ0 JoNUNUPOBANUS — YIaTeHUR GepTYUCN:
Hoit mowru, 6 pesyvmame KomOpozo npoucxodum urmencusHoe opNupocaue
Gorosnix nouer (noecos), uNEIm MUNURATOHYIO CMENeND PUCKA 6 OmKOUENUL
noayuenus neodiopoduoco nomoxemea. Yacmoma nozezenuS NYMaHMHDLE HOPI
(s pacueme na wucao noswx opeanusmos) sdeco e npesvuugem wacmomy noss:
AeNUR MaKO6bIT MPU PaINNONEHUL PACTICHUL OGHUKLLNY GecoMAMUSHHNY Ne-
modaxu.

Hannusic enocos noayvaem oce Goxvwiee pacnpocmpanenue 6 npaxmure. On
HUGEPCaTEN U OMAUNGEMER OMHOCUMERLHO GHCONKOI BOCTPOUIGOIUNOCT LI MO
ayennbx pesyasmamos (koAutecm a0 Zenemutecku 0dHOPOINLLT NOMONKO).

§ 37-38. CuoCOGH! KIOHHPOBAKMS OPrANNIMOB KHBOTHEIX

Liens usyseHus Mol mems: OGLACHATS CNOCOGH KNOHUDOBAHAS OPTEHIIMOB
XUBOTHEIX.

Umo makoe nouKosaHue, dhpaemenmauus (cmpoGunsyus)? [ns KaKux opaa-
HUSMOS XBPaKMEpHSI MaKUE CIOCOA PasMHOKeHUS? Kak npoucxodum onnodom-
sopesue y nseywex? [0 paseusaioMCs ONMOOOMEOPEHHLIE AUUEKnEMKU? Ymo
maroe momunomesmHocmi? OBNIE08I0M U €40 COMAMUYECKUE KIemKu XUsom-
Hbix 0p2aHU3MO8? YO MaKoe APOGIIEHUE G MONKU IpEHUS SMOPUONOBUL?.
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§ 28. Memaynapoxusiii npoext «Tenom uexosexar.
Buoaoriueckoe JHAUCHNE HECAEOBANMI, IPOBEEHNBIX B PAMKAX IPOCKTA

Liens, usyuenus 3moil memsi: OBCYAMTL SHAYEHWE MEXaYHAPOZHOTO MpoeKTa
«leriom venosexa.

Umo makoe zenom? Kimo aemops! deycnupansod modenu monexyns: [1HK?

m Umo HyxHO NOBMOpUME Onsl yCNewH020 usyveHus memsi? § 7 — yieBHAK Ans
10 knacea.

Ienrpansnas xorma moaexyxspuoit Guoxorms. Tlocre ucereRoBaRIs oc-
HOBHELX NDOIECCOB XPAHOHMS H PEATHIAIMM HACTEACTBEHEOH uHQOpMALHI
5 60-x rogax XX b. cOPMPOBAIACH UCHMPAILHAR DOZNG MOACKYIAPHOL
Guonozuu, Bhpaennan B BULE CXeMSl (cM. § 5

JIHK — PHE — Genox

Coraacko wenTpanbHOM KOTME MOTEKYIAPHOI Gito-
OPUH OCHOBHAS NDOTPAMMA XMMUMECKMX HpONeC-
coB, mpoHCXOAIEX B 1000M oOprammaMe, damcaua
B noC7eA0BATE N ROCTH Map OcHOBARMH MOTeK st JTHEK.
B cosion ¢ oTuy OhLIA NOCTABIEHA LElh — NOTHOCTRD
PACIIHGPOBATE HOCIEAOBATENBHOCTS BCRX HYKIOTHAOR
523 xposocomax JIHK xots 6ai ogsoro uenosexa. B 1086 1.
5 CIIA rpynna yuemsix mauana pabory Hag STuM npo-
Toeitwe Moiow  exrom. B 1988 r. usectusii yuemuii [ikelime Yor-
Vorcon COH WHHUHMPOBAN COIAAHHE MEAZYHADONHOLO MPOEK-
(poa. 81928 1) 15 (Femom wexoseka». JaGopaTopui Beaymux crpa
MDA OOBEAMHIIN CBOM VCIIHA ATA PEATHIAIMH OOl
ool saxaun. Ilexs — BEACHEHNE MOCIEAOBATETBHOCTH A30THCTHX OCHO-
Bauif M pACHOTONeHNS reHob (KADTHDOBRHME) B KAMCOH Mo 23 MOeKyx
JIHK xnericu ueaonexa. LIDORKT COCTOSI 13 NATH OCHOBHELX 5TANOB:

1) cocraniemie KapTHL, Ha KOTODOM NOMEUEHH! TeHb, OTCTORNE ADYT OT
Apyra He Goitee uew ma 2 Mix ocHopaumii, Ka AGHIKe CHELUATHCTOR — ¢ Pa3-
pemenues 2 MO (veza0asa, ot aHIAL. coBa base — «ocHoBARHUEs);

2) sasepuenue Quauteckix KAPT KaxcioH XPOMOCOMBI ¢ pA3pelleHieM
0,1 M5;

) noZyueHIe KADTH BCEro TEHOMA B BIZE HAGOPA ONHCANHELX 10 OTAEh-
soeri k10508 (0,005 M6);

1) nommoe cexsennposanie JIHK (paspemenue — 1 ocxosanue);
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5) Hameceme a Kapry ¢ paspemermen 5 1 MG ocmopammil Beex resos
uenonexa.

B miose 2000 r. augepst crpan «Boasmioli BoCKMEDKH> HA caMMuTe HA
ocTpose OxiHABA OMMUMATEHO OOBABILIN O TOM, UTO TEHOM YE/IOBEKA pAC-
wmuposas. Tlo Muewmio cnenuanuctos, 85% HEQOPMAIIH ABCOTOTHO A0CTO-
BEPHO, IOCKOIBKY 1IePEnPOBEPEHO MEOOKDATHO.

B peaybTaTe NpOBEACHHBIX HCC/eAOBANMI IPHILIO NOHUMAHIE, UTO OC-
HOBHOI IYTH K HCNPABIEHIIO HECOBEPIIEKCTS YETOBEKA NEHKNT YePEd JETalb-
HOe MayueHHe CTPOEHS H PAGOTH €r0 HACTEACTBEHHOM HEGOPMAIINH, CORe]-
smamelics B renoxe.

VikTepecen Tor hak, uto uccneaosank IHK He KaKoro-To cnyuaiiHoro, «runo-
TETHHECKOTO» HE/OBEKa, 3 BIONHE KOHKPETHOM IHHOCTH, KaK Bbi, HABEPHOE, AOTa-
A87MCs, B KauecTae OBPAILOB AR NCCIA0BAHUA MCMONE30BANNC BUONOTHECKE
marepuans, coaepxaue [1HK Camoro flxeiica YOTCOHa, OAHORO U3 AgyX a8TOpOB
Mogenu monexyns AHK

Cpeut BAUGO/Iee HAUMMEIX PEIYABTATOB PACHIHDPOBKM IEHOMA YeTOBeKA
CTEAYeT BELIEIHTE HAYUHIE NOCIeNoBATE B OCTelt HYKICOTILIOB B TeHAX, M0~
BPENZIEHIE KOTOPHIX BHI3BIBACT HACTEACTBEHHbIE GOTEIHH UeTOBeKa.

B macrosmee Bpens omucano mpumepEo 10 The. pAsAMUEEX 3aG0reBa-
Huii uenosexa. Ms mux 0x0710 3000 — HaCTeACTBeHKEIe GoaeaHi. Ot Heobs-
BATEILHO MOIKHBI GHTH HACIEAYEMBIMI, T. €. NEDEIABATECA OT NOKOJHMS
K noKoxewiio. CIOBO ¢HACHEACTReHNEI» 0IHAUACT, UTO NDHUMHA GOTEIHN —
HOI0MKA HACTEACTBEHHOTO ANIAPATA, T. €. T€HOB (B TOM WHCIE B COMATHUE-
CKHMX KIETKAX, A He TOABKO B TeHEDATHBHBIX). BhIABIEHME MOTEKyaApHOI
DHUUHEL HOTOMKI o TEHOB HPAMO BHTEKACT H3 PE3YBTATOB HCCIENOBAHIA
renoma. MOKHO BUACTH, KAK TOA OT TOAR PACTET WHCIO UIYUEHHBIX TEHOE,
nposouupymomx sa6onesaus. Ha 0CHOBE H3YUEHIA reHOMA YeNOBOKA pe-
HOArAETCA MOCTEAYIOIEe HIYHEHNE KAKAOTO TEHA B OTACLHOCTH.

ECTs HAIeXAA, 4TO OTH CBEIEHNA NOMOTYT PAJODPATECS B TEHETHUECKMX
NDOTPAMMAX PASBMTHSA M (DYHKUHOHHPOBAHMSA OPrAHUIMA UE/OBEKA, B NPH-
WHHAX BOIHUKHOBEHMS KAK HACIEACTBEHHBIX, TAK If OHKO/IOTHUECKHX 3a001e-
Bamuil u npoIeCcoB cTapeH.

TIpeanonaraeres, 40 BEABICHHE MOMCKYIARHELX O0CHOB 3aG0neBaHuii
oBecieunT cieayiouIe peaybTaTE

1) nepesectu ua HOBL YPOBeHD METOZH! MX PAHHe/i AMATHOCTHEM, & 3Ha-
“HT, BecTu GoJlee YTOHUEHHO M yCHEmHO Gops0y ¢ 3a00eBanmsmM;

2) COBEPUIEHCTEOBATS METOZM ¢aZPECHOH JOCTABKM» J€KAPCTS B MOPA-
KeHHbE KIeTKM;

3) samemmats GOBHSIE TeHH! JLOPOBHIMI (METOAMKA HA VPOBHE KITOX
CyIiecTByeT, HO KA YPOBHE OPrAHHAMOB He OTPAGOTAHA);
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4) BKIOUATH/BHKIIOUATS GOKOBHE NYTH METAGOIHAMA 34 CYET BKIOue-
HU/BHKIONEHIS COOTBETCTBYOILUX TEHOB M T. A.

¥ uesoseuecTsA NOABUTACE HAAEAA, UTO OTH W MHOTME ADYTHe MAHH-
IYIAMH ¢ TEHOMOM, METOA! €r0 YAYWIIEHHS NEPECTARYT GHTH IPEAMETOM
yMO3AKTIOUeHIH (ARTACTOB, A CTARYT HAKOHEI UACTHI ADCEHATA COBDEMEH-
HOl MeAuHEL

KpoMe BCEro BHIIECKAIAHHOTO, PEATMIALNS MESKAYHAPOAOTO IPOEKTA
«Tenon ueoBeKas AATA TOTNOK PASBHTHIO NEPEAOBBIX TeXHOMOTMI B Ca-
MBIX PASHELX OTPACTAX. OHA NDHBENA K HNOAIBIEHMIO HOBHIX HOAXOZOB B BH-
pyconoruu, wsmysonoruu, apmaxororuu u Mexuuusue. NosBuIAC HOBAA
oTpaca — apuakozenemura. JIOCTHKHIA TEHETHKOB MOIYT ¢ yCIEXoM
IpHMEHATHCA B KPUMMHAIHCTHKE H CYAe0HO! MAUIHHE ATA WACHTHHKA-
wan muasocTh. Paspaboran uemod «zenemuveckol: daxmurockonut. lloc-
THPHYT SHAUHTeXbHEL IDOTPECE B NPAKTHUECKOH OBAACTH COIAARUS HOBEIX
NPOAYKTOB AT MEAMIMHCKON NPOMBIIUIEHHOCTH H eueun Gonesneli ueio-
Bexa.

B HaCTOfLEE BPEMA GAPMALEBTAUECKaR NPOMBILLTEHHOCTS 3380EBaN8 IANDY-
101U NO3MLIMA & MUpE. 3TO OTPE3UNOCH HE TONLKO HA OBLEMAX NPOMBILITERHOTO
NIDOW3BOACTEa, HO 1 Ha BMHAHCOBLIX CPEACTBAX, BKAZANIBAEMSIX B 3Ty NPOMBIL-
I€HHOCTS (10 OLIEHKaM SKOHOMHCTOB, OHa SOULTA B AMAMDYHOLLYIO TpYNNY MO OBY-
My KyNIM-NPOAGXY aKLTE Ha PHIHKEX LEHHSIX ByMar). BaXHOA HOBUHKOI CTano
10, 4TO GAPMALIEBTAUECKHE KOMNaHIW BKIKOMATI & CBOIO Chepy BhIBEAEHYE HO-
BLIX COPTOB CENBCKOXOIACTBEHHLIX PACTEHMIE 1 XHBOTHBIX, Ha HTO TPATAT ACCATKM
MINADA08 AONNAPOS B 1O, OHM XE MOHONOAMIUPOBANM BEINYCK XAMAUECKMX Be-
WecTB 415 65172, A0BABOK K NPOAYKLIMM CTDOTENLHO/ MHAYCTPAA W T. 0. Y€ He Ae-
CATKH THICAY, 3, BOIMOKHO, HECKO/IBKO COT THICAH BHICOKOKBATMOALIMPOBAHHIX Crie-
UMBINCTOR 3aHATSI B UCCI@A0BATELCKIX 1 NPOMBILINEHHbIX CEKTOPaX GaMIMHAY-
TP, VIMEHHO & 3THX OBAGCTAX MHTEDEC K TEHOMMHSIM 1 [EHHO-UHXEHEpHEM HC-
CNEAOBAHMAM UCKTIOUMTEEHO BLICOK.

Taashas CTpaTeruteckas 3aata O AYILero cOPMYIHPOBAHA CIEAYIOLIMM
oBpagow: mayuuTs opEomyKieoTHausie sapuamuu JHK B passmx opramax
M KJIOTKAX OTAEIBHBIX MHAUBUAYYMOB U BELABHTS DAGIMSNS MEXAY HEJMBH-
AyyMami. ABATHS TAKUX BApHALI ABCT BOSMOMHOCTS HE TOTBKO MOROHTH
K COBNAMIO MHJMBMAYATBHBIX TEHHBIX HOPTDETOB Mojell, HO I OnpeRemuTs
DAGKHUIA MEAAY HONYIALMAMI, BELABIATS TeOTpAdIECKIe PAHOHE NOBHI-
IeHHOTO pHCKA. DTO NOMOKET [RBATH UETKU DEKOMEHAALMH 10 OYHCTKE
TepPHTOPMIi OT 3ATPASHEHMA U BEIABIATH NPOMIBOACTSA, HA KOTODHIX €cTh
GoIBIIAR OMACHOCTH MOPANEHMA TeHOMOB mepcomana. Uro Kacaercs WEAH-
BHAVATBHBX PASIIHUMI, TO HCCTEAOBANMA, B UACTHOCTH, AAIOT BOIMOKHOCTS
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1ysue seuuTs GoMesHI, OMUPASCH KA WHAMBMAYATbHEE OCOGEHHOCTH KAO-
10 UelOBEKa, TAKHE KAK MEPEHOCHMOCTS MEAMIMHCKHX NDENAPATOB, BOCHPH-
HMUUBOCTS K BOIGYAMTENAM GOMesHEH, ANIEPrUECK e PEAKIIH H T. .

Taxas PPAHIMOIHAR GAJAUA PO AET He ONHU PALYIKHBIE OKHAAHIS Be-
oBiero Gnara, HO W BIOJHE OCOIHAHHYIO TPEBOTY KODHCTOB H GOPLOB 32
MHZMBHAYATBHEE NpABA YenoBexa. TAK, B UACTHOCTH, BEICKATHBAIOTCA BO3-
DAEHUS NDOTHB PACHDOCTPAHEHNS MEPCOHATBEOM WEDOPMALMH Ges pas-
pemenus Tex, koro oua xacaetcs. Konrpece CIIA yie mpussn psx saKo-
HOB, CTDOTO 3ANDEMAIIX PACIPOCTDAHEHME reHeTHUECKOH WEGOPMALHI
OTAENHEIX MOAeli, M IOPHCTE BCETO MMDA MHTEHCHBHO PAGOTAIOT B JAHEOM
Hanpasienmi.

Mewdynapodunic npoexm «lenox ueiosexar, paparocenemura,
Hemod «zenemuveckol daxmuaockonuus.

z..m « nomnmamme

1. Kaxue neas crasuics mepes npoeston «Teron uenosesas?
2. Banepmen am MexayHApoAuLIit npoeir «TeoM wenoBexas?

i re—
1. Hagomire OpUSIHILL, HO KOTOPAIM BAHO GELIO HCCTCAOBATS TEHOM WETO-
2. OnpesenuTe CRAAL MEAY TEHOTINIECKHMMI UCCTEAORANIAMI  PAIRNTIHCN
B s ————

Auamna

1. TlpoanamnaupyiiTe OTAIL HeCTCAOBANNS FEHOMA HEIOREKA B PAMKAX MEH-
AYHapOZHOro mpoCKTa.

2. Jlokasure HA TPUMEPAX, 70 HCCICAORANIE TEHOMA HETOREKA OTKPMBACT
IIHPOKIe MePCNEKTURM MO YAVUNIGHIIO METOZOR JCHEHNS I NPOMUAAKTHKE Mo-
THX, He TOIBKO TEHETINECKIIX, HO H H(KIHONHELX  XPORIeCiX sa6onesanii.

Cinurea

1. Hopaceysaaiite, CuuTACTe 1 BH BOIMOAKHEM B ICPCNEKTHEE PA3PABOT-
Ky H UpHMeHEHHe <HNZNBMAYATHHEX» Jexapers. Bucaiute apryments A
 IIPOTHB.

2. Cuopexupyiire curyaumo: «B Gauscaiiuex Gydyujex pacuudposra u xa-
HURYASRUA ¢ UNOUGUOYQTEHbNU AHHULNL ZeHONG KANAOZO UEIOGEKE MOIEOISM
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He motbKo npoznosupoGams U npedynpesdamy GOAEINY, HO U OMKAONEHUS & nOGE
Genuu, ovwGop poda desmeasnocmu, npodyrmos numanus, uda cnopma, cnymnu
Ka acusnu (+0mopoit noroeunKu») 1 7. A.». Kast bl cumTACTE, BOIMOAHO 1M 9707

Ouenra

1. Obieymure ceayiomee aucxagssaime: «Co GPENEHEN CTIAO ACHO, UMO Gce
ynupaemes & Guonozui weaosera, a acs GuoR0ZUS NOGEIACMHG 2eHONYS .

2. OueniTe MeAUIMHCKHE, DKONOMINECKIE i IOPHANTECKHE HOCTEACTRMS 1O~
IyWeHS, XPANCHHA 1 PACTPOCTPANGHIS MH(OPMALIN O PETHOHATLHELX, HALUIO-
HATLRLIX § MHANBIZYATLEEX OCOBRHHOCTSX FeHOMA KAKIOTO ETOREKA if 0G0
rpymIs: moedi (conHATLHOI, PacoBoll, KANHOHATLHOT).

Baxmouenue 1o pateny «3aKOHOMEPHOCTH HACIEACTEEHROCTH
" aMenuHBOCTIY

MaMeHeRus HACICACTBERHOrO MATepUATA — MyTauui. OHIH MOTYT GhiTh
ecmeemaennbie w uCKyceTBeRuBIe — UROYYUPOGaKHie. CAMBIE MeTKMe H da-
€T0 BeTpEUAEMEe MIMEHEHWS — MOUKOGbIC, WM ZeHHbLe, MYTALMH CBA3AHEL
¢ MIMEHEHUAMH OfHOTO WIN HECKOMBKMX HYKTEOTHZOB B NDEAENAX OHOTO
rema. UacTo TAKHE MYTAMI BOSHEKAIOT B XOAe PeNIUKAWUL KAK OWIMOKH
npomecea camokonuposams Mosexyas THK.

Tlpu evinadenuu, eemaske wn ydeoenuu wykaeomudos cyemaercs ses
«pamxa cuursisanuss mpuniemos JHK u MOTYT USMEHHTHCA Bee WIH MHO-
KecTo ammHOKUCIOT B Genke. [IpH 3aMeHe HYKIEOTHAA HIMEHSAETCH MAKCH-
MYM 0HA AMHHOKUCIOTA.

Botee KpymHEie XpoMocomHEe MyTauuu (aG0epamuin) NDOMCXOAAT mpi
pexonGumaH. B IINPOKOM cMBICIe NOX eKOMOMHAIMEH NOHMMAIT HOBOE
coueranue remeruueckoro warepuana. Kaacewueckoii, oomei, romoaormu-
HOi WM HEMYTAHTHOI PEKOMOUHAILMEH HAIBAIOT PEAYABTATH KONBIOTAINH
H KDOCCHHIOBEDA POANTELCKMX XPOMOCOM B XOTIe FAMETOTeHesA, BOIMUKAI0-
mero B npodase meikosa I. TAK HOTOMCTBY A0CTAIOTCA KOMOHEUPOBAHKEIE ILIH
DeKOMBUHUPOBAHKEIE XPOMOCOMBI, COCTOSIINE 13 uacTell, NPHHALIEKAILIX
OTHOBCKOMY U MaTepUHCKOMY Oprammamy. DTa OCHOBA KoMOMHATHBHOM u3-
ewuuBocTH.

Taxie MyTAUHIN, KAK MPAHCIOKQUUU, BOSHMKAIOT KAK <OUINOKM» pe-
KoMOuHAM. DTO MpONEce BCTPAMBANIA UACTH OAHOI XPOMOCOMEL B APYIYIO
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Bunepr (38) - emmmia sxBuBATeNTHON 703M HoAyenIs B cneTee CH

138 = 100 Gap**

* CH - Mexaynapoaman cucrema exumui.

% Bop -~ equmiia SKBHBATEHTHO 03H TIOGOXO BHAA HONMSHPYIOIITO 13-
yuems.

HanGoace BeponTHLIe HddOKTL MPH KPATKOBPEMEHTOM 06y TOMII

* 10 000 3z (10 B8) ~ cMepTL B TeUCHIE HECKOTLKIX HOACTE.

- Memay 2000 u 10 000 3z (2-10 3m) - octpas ayuemas Goxeais
© BEpOSTHEIN (ATATLHAN HCXORON.

+ 1000 n3s (1 35) - puck nosICHIS PAKOBHX SaC0TeBANI NHOTHMA FO-
Aann mose.

‘Hopmaasmstit pauammoumsii dox

3 M3B/B TOX - OT CCTECTRCNNAIX MPUPOAMLIX WCTOWNHKOD MONUINPYIOMETo
HAZYHeHIS, BKIOYAS NOUHOCTS 03K NOWTH B 2 MBB/B TOX OF PAZOKA B BOIAY-
Xe. DTH YPOBHH PAAMALIIN GNMIKH K MUNUMATLEAIN A032M, MOTYMACMEIM BCOMH
mopu Ha naaneTe.

[ Y

0,3-0,6 M38/B TOX - HCKYCCTBOHHAE HCTOUHMICH HATYNHILS, TAGBHAM 06-
[ ———

@ouonan pazuamun

0,05 m3n/5 rox - ypoveus, TpeSyewsii 1o nopyan Gesomacwocr, s
szepubix oexTpocTammi, DAKTINECKAS 7034 BOTMIH SACPHMX OGLOKTOB Ha-

Jlas marasgmoctn w npumepa:

1 pentres — 1000 mutupentren. (80 sunmupentres — 0,08 pesrres)

1 muamupentrer = 1000 Mukpopestren. (80 muspopentren — 0,08 Mut-
upentren)

1 suxpopenrren = 0,000001 perrrex. (80 perres = 80 000 000 Muxpo-
perrrer)

80 35 = 80 000 M35 — 8000 P.

0,18 Mx3s/a = 18 MKP/u.

80 MP = 800 k3.

Boasyen /s npuMepa pacuer (MITHPERTren — pentren B uac) #1:

1.80 P 5 uac = 0,08 P.

2. 100 000 wP = 100 P. (Ilo cratucruxe, 10% mopeli, nonyumpmix
TaKyio 103y 0Gayuenus, yMmupaior uepes 30 aueii. Mojer BOIHUKATE PBOTA,
CHMITOMEL IPOABAAOTCA HoCTe 3-6 UACOB NOCT AOSH W MOIYT OCTABATBCS
BwioTh 0 ogHOTO AusA. 10-14 el Goiaer natentsas (asa, yXyauaeres
camMOuyBCTBHe, HAUMHATCA AHOPEKCHS W yCTAnOCTS. MMMyHHAS CHCTeMA HO-
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npecuikaomuxes, 25% - semHOBOAHEX, 15,4% — pHO u GyksarsHo momn
pOIERTA GeCIIOIBOHONHBIX..

Kareropun Kpacmoii xmurw. TOCKOTKY fafexo He Bee KHBOTHBE,
samecerubie B KpACHYIO KHUTY, B DRBHOM CTENIGHI HY/KAAIOTCA B SAIKTE, ORI
paszenensr HA 5 KATEropuii-CTATYCOB: MCUeIAIOIIe, COKPAIAIOMUECH, Pet-
Kue, HeOUpee/eHHEE i BoceTaHOBeHKEe, AHANNG KpacHOi KHUTH 10 Kate-
TOPUAM CTATYCA NOKASBIBAET, UTO TONBKO YETBEDTAS YACTS JAHECEHHBIX B Hee
51705 (LOABHAOB) N0IEOKOUHLLY HeuGomHubix (31 BUA) HAXOUTES NOR YTPOIOH
HCUESHOBERNS, HTO COCTABAAET 0KONO 4% BCEro GHOIOTHYECKOTO PasHOOGpa-
s nossoounsX Kusornsx Kasaxcrama. Tlourn cTonsko e (28 Bunos) ot-
HOCATCS KO BTODOM KATETOPUIE — PE3KO COKPAAIOUIMX HHEIEHHOCTS.

Tlonosusy uewesarowux 6udos (15) cocrasnmor nrums: (posossiit me-
MKan, Gexsiif amer, rych cyXoHoc, MPAMOPHBUH WHPOK, CABKA, CKOINA, 0p-
IAH-HOITOXBOCT, COKOMH GAIO0AN, WIAXME W CATICAH, Gebiif YPABIL CTEPX,
ADODA, Kpeuerka, TOHKOKMOBHI KpOHUIHEN, peruKTOBAs uaiixa). Bropyio
nooBMEY — 9 BUZOB MieKOmMTAIOUUX (KpACHE BOAK, espomeickas HOP-
Ka, Megoes, remapi, Kapaxai, Tyrasiil GIArOpOAHBIH 0MeHD, WM XAHIY,
3 nogsuna ropux Gapauos (puc. 45) — anraficxiit, KnaHIKYMCKHi, Kapa-
TaycKui) U OTAENBHEE MIOMMPOBAHEBIe MOMyIAUME T BUAOB PHO (chIp-
AapbuECKHi TKerOmATOROC, KacuicKuii W ADANLCKUH NOCOCH, APATBCKAS
nonymsums muna, nscau, uylickas ocTPOTYUKA W WiMHCKAR MONYIALMA
sanitckoit MapuHKu).

Pii BMAOB M3 NPUBEACHHOTO NEPEUHS, MO Beell BEPOATHOCTH, Yie He
BeTpeuaercs ua reppuTopui u B axsatopuax Kasaxcraua. Dro, mpese seero,
KpacHsiii BoAK, espomelicxas HOpK, remapy, KHIHUIKYMCKUi ropHELi Gapas,
apansckuit nococs (puc. 46), cuprapusckmit 1xeonaronoc, nsicat. Hpu-
WHHEL UX MCHESHOBEHHS HOCAT B OCHOBHOM AHTpOMOremHbi Xapaxtep. Jlis

Puc. 45. Tpu noxsusa ropisix Bapanos — arraiicinii (1), KuasTxyMeinii (2)
1 xaparayexuit (3) ~ ormoesrrest x I kateropmi Kpacuoft Kuri (1cueasiomie uAs)
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Um0 HyXHO NOMOpUI 0N YCNeWHOZ0 U3yHEHUS Memei? § 62 — yeBHuK Anst
7 knacca; § 58 — y4eGHmk ans 8 knacca.

TIpuponssie enocods Kionuposamms usoTHbIX. Kax Bb moMHNTe, B HpI-
DOJie CYIECTBYIOT ecTecTBEHHEIE CHIOCOOH! KIOHUPOBARIS KUBOTHBIX IPH Gec-
10710M pagMHOKeHMH. DTO NOUKOBAHUE, (PPALHEHMAUA, Wl CMPOCUIYLS.

ITouKo6aHLE XAPAKTEDHO /L1fi KHIIEUHOMONOCTHEX IUADOMAHBIX (rHADA)
i cuudoussX (nomMn ymactoil Mexyas) mommnos. Taxie mouKyioTes
W ORHOKeTOUHNE TPHOH — ApoAKH. TIDH NOUKOBAHMH HA Tefe BIPOCIOXO
(MEOrOKeTOuHOr0) OpraEuIMA 0BOCOBIAOTCA COMATHUECKHE KIETKH, KOTO-
DBl HAWHHAIT PAIMHOKATECH OHICTPee, UeM OKPYHKAINe HX Ki1eTkH. Yepes
KOPOTKOE BDEMS OHU 0GDAIYIOT ¢ VIEOK o WIH ¢IYIHPEK », COCTORUMIE 13 Gbi-
€TPO eAAMUXCH KAETOK. DTO OYAYILs «nouKas . [OCTENEHHO YBe HUHBAACH,
BOSHMKIIAR ¢HOUKA» NPHOGPETAET MEPTH, XAAKTEPHHIE AT BIPOCIOTO OPra-
HusMa 5700 BuAa. TAK Y FUAD HOABAAOTCA IYIATBIA H IPOPHIBAETCA POTO-
Boe oTBEpCTHe, BeAyIlee B rACTPAIbHYI0 MONOCTS. Koraa gouepmuii opramuam
CTAHOBHTCS AOCTATOUHO GONBIIMM, OH ¢OTIOUKOBBIBAETCS?, T. €. OTACIAETCS
OT MATEPUHCKOTO I MEPEXONHT K CAMOCTORTELHOMY 00PA3Y HKUIHH.

Dpazuenmayus, WA CmpOGUIALUS, XADRKTEPHA AT TAKMX Gecrosso-
HOUHBIX JKUBOTHBIX, KAK ILIOCKHE (IIAHADMN) H KOTbUATHE (HEeHAB) ep-
BH, HIIOKOMKMeE (MOPCKHe 3Be3fB)  HexoTopsie Apyrue. Hpu aTom cmoco-
Ge pasMHOeHMS BIDOCIAR 0COGH <TOTOBMTCAs K DAINCTEHMI0 TAKMM 00DA-
30M, u4TOOHI B KaCLOl UACTH Tea COPMUPOBATHCH ODTAHEL U TKAHM, ObeC-
neumBanmue KuaHb. BATEM TEXO UETOTO OPrAHMIMA DACIAZATCH HA uac-
TH, KAKAR U3 KOTOPEIX CTAHOBNTCS CAMOCTOATENBHBIM cymecTsom. Tax
¥ PASHBIX BIIOB uepBeil MOMET IPOHCXORNTL HONEPEUHOE felemHe OT 2 A0
16 () uacreii. Texo moxMua y yIactoif Mefysst Toe pacuagaeTc Ha GOb-
10E YHEIO MONEpeUHHIX MIOCKHX (DPATMEHTOB, HAIHIBACMELX supanu. Toc-
e MHTEHCHBHOTO JeeHHS KJETOK OrAHM3MA O(MDH HAPALWMBAIOT Kymon
M IDEBPAIAIOTCA B MOTOAYIO MEAY3Y.

CrteAyer, OAHAKO, HOMHHTS, UTO NOIBOHOUKEIE KUBOTHEE HHKOTAA HE Pad-
MHOJKAIOTCH CHOCOGAM, TOXOHMMI KA BETeTATHBHOE PAIMHOIKeHME PACTERI.
CIHEfOBATENEHO, B eCTECTBOHHBIX GMONOTHUECKHX VCIOBMAX Y MOIBOHOUHBIX
He MOTYT (OPMHPOBATECS K.IOHbL.

BereraTueHoe PasuHOXEHUE, XaPAKTEPHOE ANA PACTEHU, TaKKe HE PEAKOCTS
Wy npeacraBuTeneii UapcTea rpuBOB. CATYaUWS, KOTAG TPUEH Pa3MHOXAIOTCA
KYCOMKAMM Te2 Wk CTOSBUILA, BOSMOXHA Y MHOTWX BIAOB rPABOB (NecHesbiX,
NapasMTHECKkwx 1 AP). TaKAM COCOBOM PASMHOKEIOTCA 1 CAMBHOTAUECKiE Opra-
HU3MSI, 8 COCTaBE KOTOPLIX ECTb KAETKM PABOB U (W) HASLIAX PACTEHWR, 4 (W1H)
6aKTepwii. 370 AMWaliHAKW, ualiHeii UG (OTaHW3M, C NOMOLLEIO KOTOPOTO Nony-
UEHOT NOMYAAPHHIE B HEKOTOPBIX CTPaHAX HANUTKH).
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Bpexczena, Bospactaer puck unQexmmu. MyKUMHH BPEMEHHO GeCIIOAHBL.
BHIBAIOT IpesKeBPENERIbIe POBL LTI TOTePst PECerKa.)

3.100/0,08 = 1250 uacos/24 — 52 cyTOK, HAXOAACH B ATPASHEHHOM
HOMeIeHHH 1K MecTe, TPEGYETEs AUA TOTO, YTODH HOABHCE IePBHE NPH-
amaxm 1yuesoli Goes.

BoabMeM /U5 IPHMEDA PACUET (MHKDOSHEEDT — MHKDODEHTIEH b uac) :
1.1 mukposusepr (wx3s, pSv) — 100 Muxpopestres.

2. Hopa 0,20 nx3s (20 MxP/u)

Hopma camurapras mouth B0 sees Mupe — 20 0,30 wx3s (30 MxP /1)
To ects 60 Mukpopertresn — 0,00006 perrren.

3. Man 1 penrren — 0,01 Busepr.

100 pentres — 1 Busepr.

Kax npumep

11,68 Mx3/1 = 1168 MxP/u = 1,168 MaP.

1000 MxP (1mP) = 10.0 M35 — 0,001 P.

0,30 85 = 30 MxP = 0,00003 P.

Tlosa obayuenis, penrren Sppect
700 u Gonee Cuepraoers — 100%
600 Cauepraoers — 90% sa 14 eyrox
350 (Cauepraoers — 50% sa 30 eyrox
150 Cauepraoets — 5% «nyuesoe noxsexnes* - 50%
100 Tomniora, prota, Bai0cTs B0 Been Tete, omawi-
reasioe cnmenie mmgomuTon
50 Bpeseniioe cummenne TuMponHTOR
25 u sence [He 0GnapysuBacTCR KANMITECKHX CHMITONOD

FOTpaRICIIe OPrANNINA NPOAYKTANI BIANNMOZCHCTANA HIAYICHIS € OPrAHINON.
Toxore Ha AIKOFOALHOE HOXMETLE.

Ocnonse npexes: 103

Hopaupyeasic Tipeaeas 403
e epconan (rpynna A) nacerenne
Biberranian 2038 20 wBa 5 1ox & cpeanes aa|1 MBa B ToA B cpeAHew aa

moGuie  mocnenosatexsuie | moGue  mocieRoBaTebHLe
5 aer, o ne Gonee 50 M3s |5 ser, Ho me Goxee 5 u3s
5 rox 5 rox
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Puc. 46. Jlun soceranopnemn nomy st apanscxoro Aococs (1)
1 myKoBIANOTO Kepexa (2) HEOBXOAMNO OpraMMIOBATS MX HCKYCCTDEIHOC
asseAciMe, OpaNNITS TIOGHTETLCKI 0D, YCOBCPIICHCTBOBATY
PuiGosanTILE YOTPORCTBA B OPOCHTEALILIX CHOTENAX 1 T. K.

IepeuuCHeHHbIX PH — 970 TPATENHS ADATBCKOTO MOPS, ATIA HAIMHEIX XHIIl-
HUKOB M KBISELIKYMCKOrO GADAHA — HPAMOE HCTPEDIEHME HEIOBEKOM H MOL-
PhB KOPMOBOIH Ga3kI, & AR eBpOeHCKOl HOPKI — BEITECHEHME I NOTTOMERIUE
e Goltee CILIBHBIM KOHKYPEHTOM, aMepUKAHCKOH HOPKoii. Cpexu sesHOBOA-
HBIX  IeCMBIKAIOIIXCA NpEACTABUTenel mepoli KaTeropui (CuEIAIOMIX
su708) B paye Kasaxcraua mer.

Bropas Kateropis (coXpaamuuecs 6udn) TAKKE NPEACTABICHR B OC-
HOBHOM ITHUAM: KyAPABBUL NENMKAH, eITaR UAILIA, KONIUIA, Kapasailka,
(pAAMMETO, KPACHO300AR KAIAPKA, TEOENb-KAMKYH, GMees, OPIAH-0eI0XBOCT,
aaraiickuii y1ap, cyaTanKa, 4ePHOTOOBHIL XOXOTYH, (ILINH, cTpEneT, IKex
(pue. 47). Pui6 B neii 7 BuAob: KacuuiicKas MUHOTA, BOIKCKAS MHOTOTHI-
MEKOBAR CbAB, TANMERS, GYXTAPMUHCKO-3aHiCAHCKAN MONYIALHA HeTbMB,
apanbckuii w TypKecTaRCKi yCau, GAIKAUICKAR HONYIANMA OATKAIICKOTO
oxyns. Ha TpeTseM MecTe — MIEKONUTAIOUIME (BBIXYXOTb, CPEHEASHATCKASR
PeuHas BB, TYDKMEHCK ik Ky H, TARb-WARbCKHI
apxap u cypox MesaGupa), a a s — ceprtii Bapas
H IEHTDATLHOAIMATCKAR IATYIIKR.

OKOI0 TONOBMHM! BHAOB 1 MOABMAOB MOIBOHO-
b xuBoTHEX Kpackoli KHMIM OTHOCATCA K Tpe-
Theit (38,4%) u uerseproit (10,4%) Kareropusm
cratyca (pedxue u meonpedenennsie sudn) u He
TPEBYIOT HEAMEATHTENHEX Mep MO COXPAHEHHIO
u Boccramosemmo uncremsocru. UX saecemie

Puc. 47. fpoba- B 9TOT HOKYMEHT HOCHT B SHAUHTENBHOI CTENeRH npe-
KpacOTKA, WIN AKCK  BeHTHBHEL XapaxTep. CPEMM HUX CTOMT YIOMSHYTH
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COBpEMEHHbIE METOAB! KIOHHPOBANMS AMBOTHEIX OPFAHMIMOB GepYT CBOE
Hauano He ¢ Kiommposamus 5 1996 r. oseuxu Jonmn, a ¢ 1962 r. Muesnno
Toraa mpodeccop soonormu Oxedopackoro yumsepeutera Jxon Topron (Tép-
JI0H) BUEpBEIe KJIOHMDOBAT NO3BOHOUHOE KMBOTHOE — IArymky. Beuta sasra
sliuexeTka IArymxy — ukpumka, e AAp0 G5LIO PASPYLIERO AOGMPOBAHHBIM
BO3HCTBHEM YILTPAUOTETOBOTO H3TYHERHS. BATEM ¢ HOMOIIbIO MHKDOHEIS!
B €6 wHTOnTAIMY GBUIO BEEAEO AP comaTIecKol Kierku. HeGoxbmoe 503-
Jelicrse Ha 0G0mouKy 970, CTABWeH AMILIOW KON, KIETK IPUBENO K ToMY,
4o oma mauana Jpodumucs. B pesybrate SMOPHOTEREsA 13 TAKOI «KOHCTPYK-
s, coneprKAmel COMATIUECKOE AAPO 1 IPOTONIACT ANNEKIETKM, PAIBIICA
noaHONeR b OpranuIM AAYIIKI. DTO W OBLY HePBBL NPOIECE HCKYCCTREHHO-
1O KJIOHHDOBAHHA BEICIIETO (II03BOHOUHOTO) KUBOTHOTO OPTAKUIMA.

CREAYET OTMETHT, UTO ASrYLLIKW, KaK U AYTUE JEMHOBOAHSIE, NPEACTABATIOT CO-
60/i uacansHbIi OBLEKT ATS MAHANYAALMA C ALEKNETKAMM. HauHem ¢ T0r0, 4To
OHI COTKPBITai», T. &, He HAXOARTCA HiA NOA OBOONKAMM, HN B SiiLie, HH B Tene Cam-
Ko, VIMEHHO NO 3TO NPUNMHE UKDUHKW 3EMHOBORHBIX G511 WIADOKO MCNONS30-
Ban! 419 KCNEPUMEHTOB N0 IMBPMONOTUM & XIX-XX B8, Bonee T0r0, cama ukpa
77O NPexoAT B COCTORHME APOBAEHHA. ZJOCTATONHO 65110 NPOKONOTS 0BOMOUKY
FaNNOMAHOT HEOMAOAOTBOPEHHOT ATIUEKNETK NATYLIKN CTEPANSHOT MUKDOTAOT,
1 OHa NepexoANa K BHICTPOMY MUTO3Y, T. €. HaumHana pobumses. Ho HykHO cka-
38Tk, 4TO [ANAOHAHOTO HABOPA XPOMOCOM ABHO HE XBATAN0 ANA GOPMUPOBAHHA
HOPMA/ISHOTO OPIaHN3Ha, U NOSTOMY M3 TAKOTO HENOHOLLEHHOT 3apOASILIA Opra-
HU3M 06140 3A0POBOIA ARTYLUIKW A PA3Y HE CHOPMUPOBANCA. TaKO/ <33pOAbILL
BCErAa NOTMBaN (Ha Pa3HBIX CTANTX IMBPUOHANSHOTO PasBUTHS).

Uro foxasam skcepusenti Toprona? Camoe BAKHOE, SKCIEPUMEHTATE:
HO GBUIO NOATBEDIKEHO, HTO MOMUNOMEHMHOCTLY XADAKTEHA KAK /LA COMA-
THUECKIX PACTHTENBHBIX KICTOK, TAK W AT JKUBOTHBIX. YUeHIe, SARMMABIIH-
e AHHEIMI BOTPOCAMS, BCErfa GHUIH YBEPEHH! B CIEAYIOIIUX NOTOKeHMS

1) B JMIIOMEHEIX COMATHHECKMX KJIETKAX OPrAHHIMOB BCEX KUBOTHBIX
(BKTIOUAR BHICITIX MIEKONUTAIOUIMX  METOBEKA) CONEPIKATES Bee HEOTXOMH-
Mble KOMIOHEHTE HACTE/ICTBEHHOCTH

2) UMEIOUMECA B COMATHUECKHX KIETKAX JKMBOTHBIX HACTEACTBEHHBIE
KOMIOHEHTEI MOFYT NOJHOCTHIO 00ECHEUHTS PASBHTHE HOIHOLEHHOTO BIPOC-
1070 oprarusma;

3) Teoperiueci w3 0AKOM KACTKH Tena (COMATIUECKOM) MOKHO KIORDO-
BATS OPrAHIAM MIOGOrO KUBOTHOTO, B TOM YHCIE I BHCIIEro.

Bee o Teoperiueckue nonoeis noce pador ToPOHA 1 APYTHX HECTERO-
BaTeseli MONYUILIN IPAKTHUECKOE SKCIEPHMERTATBHO® HOATBEPH AeHUE.

Kax kxomuposazn {o;LIi: HCTOPHS POAIEHMS 1 KUIHN cAMOI IHAMEHH-
Toii oBusr. Kax san ussecrso ua sagamuii & § 35, 10 oseuxu Jloxnu Gpunn mo-
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Oxsusanentnan Aosa 9a|150 w3s 5 385
rox B xpycramue riasa

wome 500 nBn 50 uBs
uCTaX 1 cromax 500 w3 50 uBn

Hpuoxcenue 2

Pak sBasercs BTOPOI M3 OCHOBHBIX IPHUME CMEPTH B Mupe; 5 2018 r.
or 57010 3aG0neBaNIA yMEPI 9,6 Ml UesoBeK. PAK CTAHOBTCA IPH-
wuHOl mpAKTHUECKH KA OH MecTol CMEpTH B Mupe.

Oxon0 T0% cayuaes cMEpTH OT PAKA IPOMEXOZMT B CTPAHAX C HMBKIHM
H CPEXHUM YPOBHEM AOXOKR.

TIpuMepHO B TpETH Cy4AEE CMEPTS OT PAKA O6YCIOBIEHA NATHIO OCHOB-
HBIMH HCTOUHMKAMH DHCKA, CBASAHHBIMI C TIOBEJEHHeN M DALHOHOM
murasus. DO BHCOKMIE HEJKC MACCH Tea, HUSKHI YPOBeHs HOTpEDe-
HUR PPYKTOB 1 OBOMLe, OTCYTCTBUE PUIHNECKOH AKTHEHOCTH, YIIOTDEO-
Jerue TaGaKa M yHOTpEGIeHME ATKOTOTA.

VnorpeGierue TaGaxa FABAAETCA CAMBIM JHAUMTENLHBIM (DAKTOPOM PHC-
K8 PAOBMTHA DAKA, HA KOTOpHU{ IPUXOATCA NOWTH 22% rIODATBHBIX
cayuaes cuepTu OT paxa.

Jlo 25% cyuaes paa B CTPAHAX ¢ HUKMM U CDEFHHM YPOBHEM A0XO-
/0B 0BYCII0BIEHO TAKIMU BEISHBAIONMMI PAK UH(EKIUIANM, KAK rena-
7T H BupyC namMLIOMH wenosexa (BITY).

Pacnpoctpaensoli npoduenoli ABIAOTCA OOPALIEHHE 33 MeAMLHHCKO
HOMOIBIO HA NO3AKUX CTANMAX 3200EBAHNS U HEJOCTYIHOCTS AMATHO-
crukm. B 2017 r. TonbKo 26% CTDAH ¢ HHKUM YPOBHEM JOXOZOB CO-
OBUILIH, HTO PACHONArAIOT OGIEAOCTYHEIMM CTYKGAMM 10 BECHIIO
ATONOTHI B TOCYAADCTBEHEOM CeKTOPe. O HATHUMI COOTBETCTBYIOUIX
MeAMUUHCKUX CIYKO coobmun Gonee 907 CTPAH ¢ BHCOKMM ypoBHeM
A0X0%08 1 Meree 30% CTPAH ¢ HHIKUM YPOBHEM AOXOKA.

DxoHOMmueckil obdeKT paxa sHAUNTECH, H O Bo3paCTAeT. OOUMiL ro-

08Ot SKoHOMMUECK Wi ymeps oT paka 5 2010 1. OUERUBAETCA NPHMEDHO
51,16 s, gonn. CIIA.

ToXbKO B OAHOM M3 IATH CTPAH ¢ HUSKHMM I CPEAHUM YPOBHEM JOXOKOB
ecTh AaHHbIE, HEOGXOMMMELE AU PAIPAGOTKH HOTHTHKH B OGNACTH OHKO-
Kormueckux saGonesanmi.

(Tlanmse BO3 sa 2018 r.)
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Takux npexcrapuTeneii, xax cemupenenckuii narymKosys (smgenus JKersi-
cyekoro Anatay), GesHOTAS fIEPHIA HKeATONYSMK, YePHBIH ACT, CEPUOKTIOB,
TpH BUJA OPIOB (MOPMIBHUK, GEPKYT, OPEI-KADIMK), GODOAAH, CTEPBATHUK,
ABa B paGKOB (depHOOpIOXuit 1 Ges0Oploxuii), Gypsiit ronyGh (upw Gosee
IDHETATHHOM H3YUHMM MOKET OKAIATHCS IPECTABUTEIEM BTOPOH KaTeropu,
HOCKOMbKY UHE/CHHOCTS COKPAUIAETCs OueHb GETPO), cHesmmb GApE, TAHL-
manbcxuii Gypsuil MeABeNs, TYPKECTAHCKAA DHC, MAHYI, GApXamHBUA KT,
nepeBAsKa, NeCHAR U KAMEHHAS KYHUILb, UKeHDAH, YCTIOPTCKMI H KasaXCTAH-
cxuil HOABUAI TOPHOXO GADAHA, CeCBUHMS, TATUIANEL I TpeXnabill Kapai-
KOBBE TYIIKAHUHKH 1 AD.

K navoii kateropuu craryca (60¢emanosaeHHbLe 6UIB) OTHOCATCS UMD
4 Buga mTHI — Mabi 1eGens, CTENHOM OPE, HKYPABAL-KPACABKA W CHEAL
NTHNA, YHCTEHHOCTS KOTOPBIX AOCTHIIA GUIBIX BEHIMK i NPOAOIIAACT Pac-
Ti. DTO KARAMAATEL KA BHXOA U3 KPACHOI KHITH, i OHE OYAYT HCKTIOUEHS!
M3 Hee, KAK TOJBKO BEIACHHTCH, UTO HM YIKe HUUTO He YIOKAET.

¥ Geenosaonounsix wueomubix, ocrosy KoTopHx (sa 86%) cocramms-
10T HACEKOMBle, KADTHHA HECKOBKO MHAL. BAeCh B KDACHOKHMMHOM CIIH-
CKe rIaBeHCTBYIOT peAKMe BUABI (TPeThs Kateropus — 48,5%), a Ko BTOpOi
Kateropun otHocures 38,4%, T. e. BMecte OHM cocTaBimoT mourH 87%
scero caucka. Toapko mecs BuA0s (6,1%), 1O MHeHII KASAXCTAHCKIX
SHTOMOJI0TOB, HAXOAATCA 10X Yrposoil mcuesHosenus. puuen Tpu w3 HUX
(rymenuua maHCKas, OTEHEK H NONBMKHEOPOruii HABOSHIK), 1O Beelt Bepo-
ATHOCTH, yie He BeTpeuamTes Ha Teppuropuu Kasaxcrama. Eme Tpu xam-
JuxaTa B BeGuTHE — ronyGauka [IAKONA i ABA BUAA UEPBELOB — rALOBEL
w0 yrnuHens.

'HeoGXOUHMO OTMETHTS 0CODEHHOCTI GECIIOIBOOUHEIX K HBOTHELX, HMEI0-
Ie mpAMOE OTHOMeH e K NPOGIEME OXPAHE PEAKIX U HCUEIAMOULIX BUAOS.
K HUM DDAKTUUECKN HENDUMEHUMA BHAOBAR OXDAHA, CTONL dDDEKTUBHAM
JUIA TAKHX KPYNHBIX KHBOTHBIX, KAK calira, apxap wim Apoda. Baech He-
KIIOUMTENBHOE JHAUEHME NPHOODETACT COSNARME KOMIIEKCHEIX Pe3ePBATOR
(THIA MMKDOIANOBEIHNKOB) DM YCIOBMH XOpOUIeH NDEACTABIEHEOCTH WX
BO BCEX OCHOBHBIX MaHAWAQTHEIX JoHAX Kasaxcrana.

OcnosHbte myTH coxpanemus GHOIOTHUECKOro pasnooGpasus Kasaxcra-
HA B HECKOTBKO VIPOUEHHOM BUJE MOKHO CBECTH K TPEM.

1. 3aKkon00amensnas 6a3a peCTABTERA 3aKOHAMH «OO OXPAHE H HETOTE-
30BAHMU KUBOTHOTO Mupa» 1 «O OXPAHE OKpY3Kammeli NPUPOAHOH cPensI».
K COAIeHMIO, STH 3AKOHH NOKA He PENIAIOT MONKOCTHIO CTOAIX Hepex
i sa5a%.

2. Paspabomka ayuwwx 0G0CHOGGHUN COXDAHEHMS GUOIOIHYECKOTO
pasnooGpasus. HeoGXomumo paspaGoTaTh ueTKMe KDHTEpWH, 4TOOH mpa-






OEBPS/image/221.jpg
ysenst apimka Mamka u osus Meran i Mopras. Houemy se ix nossiexue
He erano Taxoli cencanuel, xax nossaeue Joxau? Jleno B TOM, 4TO AT BhI-
pamsamms «npexuectsenruKoss JOLTH OBLIN HCNOTBGOBANB KIETKH (Wi
#1pa) DMODHOHA, & He COMATHUECKHE KIETKM.

Uro e KACACTCA NPOIECCA NEPBOTO, MPHSHAHHOO HACTOALNMM, AKTA
KJIOHHDOBAHHS X HBOTHELX, IPOMIBEAEHHOTO B 1996 I, TO /1A STOTO MCHONE-
30BATOCH HeABX TpH OBILB! (pHe. 38).

Teneruueckoii Marepsio Jo/LIN CTAN0 KHBOTHOE M3 NOPOAB! GEIOMOPBIX
oBel, BhBeACHHAIX B ARCINM. K MOMEHTY OKCHEDHMEHTA 110 KIOHHDOBAHUIO
oua ymepa. Ma ee oprammsma Ghu BosTsl KIeTku seimesnu. TIpusen yuensie
M3BACKIH cpasy GONBIIOE KONMUECTBO KIETOK, MACTH I3 KOTODHIX GBLIA OA-
BepriyTa KpHOKOHcepBamw. KIeTky, U3 KOTOpO BHOCTEACTBHM mOABUTCH
JIOIH, NOMECTILIH B CTEPUIbHEE JACOPATOPHEE VCIOBUS, HA NUTATEILHYIO
cpeny.

Bropoii oBuoli, 3aaelicTBOBAKKNOI B DKCIEPUMERTE, CTAIO KUBOTHOE ADY-
roit moponst, ¢ uepHoii MOpOi. ¥ aTolt uepHOMOpAOH OBIB Ghta HIBACUEHA
sllleK Tk, BATeM HCCTEOBATEIH C HOMOUIIO MHKPOUTIH! YAATLIN U3 it-
nekzeTkm AAPo. TAK EHCKAA TAMeTA CTAIA GeybAfepHOM KIeTKOM, conep-
amelt WuTONTAIMY W Bee OpraHOME apeoro alima. Tlocie sToro yuemsie
pOMIBENM CMAKME KACTKH MONOUHOM JKee3s! 1 NOAOTOBIERHOTO 00LUMA.
TIpiuen, 4TOOH YENEIUIKO OCYIIECTBUTS IPOLEAYPY CHMSHIA ABYX STHX Kie-
TOK, IPUMEHHH MeTOX 21eKMPONoPaYUL (303eHCTBHE dIEKTPHIECTEOM), 0~
sponsou «pasIBHHYTEs (ochOMIHARKIL ca0/ MeMOpaub AHLeKACTKI.
B pesyasTate 00pA3OBATACE KIETKA, CONEDKABIIA AMIIOHHOE AAPO ¢ XPO-
MOCOMAMH COMATHUECKOH KICTKH MOTOUHOH KeTe3kt, ¢ IuTonIAINOM oT ABYX
KJIeTOK — AHIEKIETKM U KIeTKH Bhivey. TAKAA CBOETO POAA «CKOMGHHHUPO-
BRHHAR GHIOTAs W CTAZA MepBOM KIETKOl 3APOABIINA, W3 KOTOPOTO B AambHeil-
e passucs opramuay opeuxu Joxt.

VueHbe BEUKIATH HEGOIBUIOR KOMMUECTBO BpEMeHH, uTo0H yOeauTses,
4TO KAeTKM HMOPHOHA CTATH PASMHOKATECA MUTOIOM, HAYATOCH (OPMUPOBA-
sue Gaacmysi. U TyT PHILIO BpeMs 3aKelCTBOBATS B IKCIEPUMERTE TPETHIO
oBLY ~ cypporaTHYIo MaTh. OBLA, B TENO KOTOPOI HMILIARTHPOBAIH SMOPIHOH,
Tose GhLTA U3 NOPOXH ¢ uepHOH Mopgoii. Tlocze GAArONOTYHHO saBepUIME-
meiica GepemenocTn oma pomuna Genomoproro srsenka (o), BHeme
HOXOEro HA CBOI) TEHETHUECKYIO MATE.

Venemsoe poseHue NePBOr0 KIOHHPOBAHHOTO KUBOTHOTO NPOM3ONLIO
51996 r. Hecxenopates xxamu, He nornGser mu JIO/LIH, CMOKET i OHA HOP-
MaxbHO passusaThea? U KOPIA YBEDEHHOCT: B 9TOM HORBILIACK, TOTAA 06 9TOM
HoBocTH 8 1997 r. 3aABILIN MUPOBOIl HAyuHOH ODIIECTBEHHOCTH.
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KPATKHI CJI0BAPH TEPMHHOB!
A

Awrorpodbut — oprameauss, HenosayIoNe A1 HoCTpoeHI caoero Tena CO, B KatecTae
CAMHCTRCHIORD I FIABHOTO METOINIKA YEACDOAA 1 OBIANIOLIHE KK CHCTeNOH depueiTon
15 acemnsAm CO,, TA 1 CTOCOGHOCTSO CHATE3NPORATS BCE KOMIOREHTSL KICTKIL

Asantawns - apoiiece npRBLKAIA.

‘Anenoammundpocipar (AD) — nyiacoris, coctosuumi 5 axewna, PHGOI 1 ABYX ocTar-
Ko (pocipoproit xncrors.

Anenoammmonodocpar (AM®) — nyicieoris, cocroummit 1 aewIHA, PiGods 1 OAHOTD
ocrarka pocdoprolt KiicoTHL

Anenoamnrpuipocdar (AT®) — wysieonis, corepxamuii agesis, puGoay i TpH oeTaTA
ocdopuot kicxors.

‘Anpenaun — ropwoR 03T0BOT €103 HOATOC OB

'Adovduccatnis ~ yesoewHe NoRKYIAPHOR a30Ta BOIAYXA AOTHKEHPY IO GaKTepi-
230 ¢ OpagoBaIeN coomONI 20TA, ACCTYINLEX A1 APYTIEX OPTANNINOB.

Armin — Genor wbmewBX BOTOKON.

Adaeim, ~ BapHNT rema, KORTPOANPYIOUUE ORHO K5 MPORBCHIH TPHSHAKA.

ALGe0 ~ PRSI MEAY KOTHCCTON OTPANCHRON OT HOBCPXHOCTI COTHHOI oriep-
Fu K xoAMeCTBY MAAMIOmel Ha HEro anepriL.

AabTepuaTMBILL — A0TYCKAILL OZRY 13 ABYX WK HECKOTHKAX BOSNOAIHOCTEM.

AMIMOKIEAOTH — OprauIIECKHE KHCIOTA; CCHOBNON AEMENT TOCTPOCHIS PACTHTETbAX
u oy Gexon.

AMTon — IpAMOE AGReHIe KICTH TIyTN TepeTAKKH Gea OBPAIORANILE XPONOCON, B
simomeckoro wicxa.

AnadpoGut — OpaIHaML, IBYLIIe Ui OTCYTCTAI KILCAODOA.

Auzporenea — (Gopua paSMIOCHIS OPTANNINOB, TP KOTODOi B PAIBHTIN 3ADOAMILA
‘VHACTBYeT MyIKCKoE AXDO, HPHBHCCNHOE B AHHO CHEPMATOONAON, & KEHCKOE ~ HC YHACTBYeT.

ANTUGMOTMKI — OPFANISCCKHE BEICCTSA, OOPAIYCMHIC MMKPOODIANKINANIE i OOTIAMIO-
e CTIOCOBHOCTIO YOMBATS 1Al MORARTATS PASATILC ADYTIEX MUKDOOPIANHINOD.

AWTHReHSL — BeICCTRA, BOCHDHNHNMAIOIMECH OPIANHINON KaK SYKePOMC 1 BHIMBAIO-
e crempirseciyio meyuRyI0 peakuti.

Aurireta — £A0GYAIpHAIC Gemat, CHOWHINECKI CHAIMBAIIIECH © 1Y KPOANSINI Bete-
Ccraasn (aurureranu) 1 obecnespaCIMe HMyHITET.

AYTOCOML ~ HeTONOBLC XPONOCOM, OXIHAKOBG Y 0BOMX H0A0B.

B

[BaKTepHI — MiKDOOPANIINS C NDOKADHOTHSN THIOM CTPOCHILS KTETICH

Barrepuodars — nupycs Gaxrepii.

‘Bauptus — 0B GaxTepiI MAAOKONAANOI opist.

Becrio0e pAaMMOReNHe — PALTINHLIE COCODS! PAIMHOHCHILS OPTANHINOR, XaPAKTEDI2Y-
1OLIieCA OTCYTCTBNCN HOTOBOO NPOILECea i OCYIHECTEREMSIO 063 YHICTHA HOTOBHX KACTOK.

'BIBAIONT — 1APA TOMOTOTHYIIX XPONOCON, COCANNCHILIX MeAGAY c0Gofi B Melioge.

Euomexannra — paaen Gozoris, uayaonyi examiieckie caoficTaa Tanelt, opraon
¢ OPFAHNA B HCAIOM 1 IPOHCKORAILIE 1 X NCXAMISCCKHE ABICHIS.

‘BiociuTe: — 00pASOBANIIC OPANIECKIX BOICCTS 3 Goee NPOCTAIX CoeRMmeril, Tporic-
XORRICO b AKUBLEX OPFARHINAX TOX ACHCTRHEN GHOKATATHITOPOR — (EPHONTOR.

«Araypas
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BILILHO 1 Ge30MIHG0UHO BHABAATS B/ KMBOTHIX i pactexuil, Graronomy-
Wi KOTOPHIX HADYUIEHO W KOTOPEIM MOJKET IPO3NTS HeueauoBenue. Ocoboe
BHEMAHIME 0OPAATE HA COCTOSHNE NOMY.IALIH, H3OTHPOBAHHEIX reorpadi-
MeCKH WM SKOIOPHHECK 0T OCHOBHOI UACTH Apeasa BHAA.

3. Ipakmuseckue MeponpUsMUA N0 COXPAHEHWN U GOCCTLAHOGICHUI
COCTOAT B OXpAHE KUBOTHEIX Ui UX MECTOOOHTAHMI He TOABKO B JANOBEAHH-
KaX, HO M 33 MX mpeAenanu. Bexh HEBOIMOKHO COXDAHHTS B HHBOTHEIX
U pacTeRuil B COCTMOAKUU ecTecmaeHHOl c60000bi, HE COXPAHSS HEOBXO-
JuMble A1 ero cymecTsoBamHs MecTooGuTaHMA. C Aol CTOPOHEI, HEBOS-
MOKHO IpEBPATHTS B 3amOBexHMK Bech Kasaxcram, a Tex jorell mpouenta
€ro TeppHTOPMN, KOTOpHE CeHUAC 3ANOBEJAHH, BPAA I AOCTATOMHO Jis
COXPAEHIS OMEHH MHOLHX BUOB.

Heo0XoMMMO COBAANNE Pe3ePOAmOs DEAKUX BUXOB, AAKe AIA OLHOTO
onpenenexnoro suga (nogsuaa, nony ). Mowarie sanosednur Kax sra-
JIOH IPHPOAHOTO KOMILIEKCA TOPASLO MIMPE, UEM TOIHKO COXPAHEHHE PEAKUX
BHAOB KMBOTHBX WM pactemuit. COITANIUEN OHUX TOBKO JANOBENHUKOD
npoGieMy peAKUX BUAOB e pemuts. JUs STOTO OMEHb BAKHE JAKAIHUKU
Kak Gomee ruGKas u yA0GHAA popya. B OTIHUME OT JANOBEAHUKOB OHM MO-
ryr GHTH MOGOTO PAIMEPA, BILIOTH A0 KPOXOTHIX. CO3XABATE HX MOKHO
5 moGoli Touxe apeara AamHOro BuAA (1OABHAA) M HA m0COK cpok. Omi
MOPYT GHTH CE3OHHBIMM, HANDUMED HA NEDHOA SHMOBKH, KOTOHMATBHOLO
IHE3ZOBANIMA (V1A ITHIY) I BereTALH (A1A pACTEHuH).

DKomOTHUeCKoe O0OPA3OBAMME AOIKHO OMTh DARKMDOBAHHEIM HA
OupeneNeRHEe KATETODHN HACEIOHMA: PYKOBOAAIIME KAXPHI, OMIHECMEHBI-
npeanpusumarens, padorsuku CMH (1pecca, paguo, Telesuienie), syas,
KO, AOWKOMBHHE yupexiemus. Y Kamnoli Ma oTHX Kateropmit csoe
oKomOTHueCKoe MHpOBOGIpeie. 3fAHME MACCOBEIM THPAXOM HAYUHO-IO-
IYIAPHOMH TUTEPATYPEL, COACPIKALIEH YBICKATEBHO HAIOKERHYIO IKONOTH-
WecKylo u GHOTOTHUECKYI0 UH(OPMAIIIO, CIOCODHO PMBAEUS B PAAB da-
INHTHIKOB NPUPOXS! MHOTX SHTYIHACTOB.

Bazaui He TONBKO IKONOTHUECKOTO, HO M NATPUOTHUECKOTO BOCHNTARMS
yememno pemraer npupoamstii (sxonorHuecKuit) TYpUIM. OB Ouens momyIA-
DeH y HACeleHMS CTPAHEI, TAK KAK AADHT OTABIX, HOOKMTENBHEIE SMOLHI
u ypemser sgoposbe. Ho B GOIBUIMHCTBE CAY4AEH OH BHDAKACTCA B da-
TOPOHBIX BEE3NAX, NMKHMKAX, PHOATKAX, HOUBKAX HA IDHDOXE U T. A.,
KOTODHE CONPOBOAJAIOTCA 3AXTAMIEHMEM MECT OTAMIXA M AAE MOXKADA-
s KoMMepueckue TypOHPME OPrAHHIOBEIBAIOT O03OPHEE BEPTOTETHHIE
SKCKYPCHU, TODHBIE U ANBUMHHCTCKME BOCXOIEHWS, BOJHBE NyTemlect-
BHS, OPHUTONIOTUUECKHE DKCIEMILHIL, OKATHBAIOT YCAYTH T8, IPOBOHM-
ko8 1 T. A, Ho ZOXOAB OT STHX MepoUpMATHI HE WAYT Ha 03i0pOBIeHHE
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Puc. 38. Knonnposanie
HBOTHAIX ~ ST nepROTO
yemenioro axenepuenTa

1 - reneniecxas mams fowm —
onua ¢ Geoli Mopaolt;

11— onna ¢ epiolf opiol, crasmas
Aouopow sfnerceri (o AoeTaic,
e wTonzaaua 1 NiTOXORADIN);

I - cypporaruas wams. Jow,
BumockBman onGpHON 1 poxuBuIan
CANYIO GHANCHMTYIO B MHDe ODENKY».
P s ——
© sepioit Mopaolt;

IV — cama osewxa Jloamm. Kax maure, pomumuiiica ATHCHOK BHEWINe MOXOA Ha CBOIO
reneTiseckyio MaTh;

1 — st y reHeTIGCHOM MATOpI JUn1OUDNbE COMATIHSCCKHO KACTKH MOTONHON Xeeast
(unsenn);

2~ outeTica 1 OGCIPIAMBAIE BIATHX KICTOK

3 — MACTI. KIGTOIC COXPANACTCA B KIAKOM 030TE, HOABEPIACTCA KPHOKOHCEPRALILN, WTOGH
‘Hovom uenonsooRaTes (€. pic. 39);

4 -~ noaroromacmas cosaTItCeKas 1IOTI;

5 — apexas zanaouduas slluekeTka — oouy, noAyHeHNAR ot opuit IT;

6 — uanCCMME SAPA 13 ATLEIIOTICH MAKPOHTION;

7~ oouu, noaroToBTeNHL K IO}

§ — canite CoMATINECKON AMIIONANON KIETKI BLOMCHI 1 0OIUNTA;

A~ MiToXOmApII reneTIYCCKO GoT0NODION MATEDH;

B~ wuroxomapun Aoiopa afiueicxeric (depoMopaofi onis);

9 — obpasosamme surorss;

10 ~ navato nportecea ApoBienIis — (GOPNIPORAILE JAPOALI

11— pasuss CTam PAIBTI JAPORHILA, HA KOTOPOIL €0 PELICHO GHLI0 HNILANTHPOATL
cypporatiioit uepiosopolt Marepi;

12 - wannanrranus sapoxa.






OEBPS/image/578.jpg
BUOTOXHO0FIS — MCHOTLIOBANIE HHBLX OPFANMINOB i GHOTOTIHECKHX IPOLECCOD b PO~
nanogerse.

Bracroweput — K1eTkH, 00PASYIOECH B PeayIkTaTe ApOGIeNis AHIA Y MHOTOKACTOTHLLX

Bracrysa — Craus pasBiTs 3apofuia. PeayILTar APOGACHIS JIOTH 1 HOCIORVIONIX
MiT0308 OPIIOBABIEXES GIACTONOPOD — OAHOCIONILH JAPOTIL.

Braeryamuus — 30K04HTe LIS (A3A TOPHOLL AOGACHIES LA ¥ MHOFOKACTOUILLX it
BoTHLIX. 3APOALIII B 9TOT NEPHOR HASLBAETCA GAACTYION.

BIACTONEI. — IOIOCTS, JATOTHEHHAS HIKOCTHIO, BUYTPI GAACTYIH.

BOpGa 32 CyIeCTROANME — COBOKYINOCTS OTHOULCHIE MEHAY OCODHMI I DAL
akropanu puemelt cpesss.

B

Bereratiniioe pasMos NN — BILX GOCHOIORO PAINHOKCHILE; PATMHOKCHNC ¢ HOMOIILIO
OTACCHILA YACTH 7018 BIPOCIOD OPFANHANA (HeDEIIiL, TOWKH) I ¢ IONOILIO BILLOHIMNEIeH-
HLIX wacrelt OprauaNa (1yOHi, AYKOBHIL, KOPHEBHIA).

'BOKTOP — b FOIIOIL HIGKCHOPHIL HCKYCCTIOHNAS FEHOTHHECKAS KOHCTPYKIES JUIst HOperoca
Feneniicooll HIPOPMALI B HY3KEPOXIYIO ICIETKY; B KANECTE BOKTOD HCHOZLQYIOTCA 1100~
Mz Gaxrepit, Bupyc.

Bepereno eaeus — CHCTeMA MUKPOTPYOOUCK B Aeasuelic KieTe, ofecHeuHBAIOA
PACXOCHIE XPOMOCON B MIFO3C 1 MeH03e.

‘Biti006pazoBaNie — HpoteCe BOJHMKHODCHIEE BILOB HOCPEACTRON PAIBCTRICHIES HPOAKO-
B0 iIOreHETISCCKON THII 1A HOCKOTLKO HOBLLX.

BICTIONCMLR KACTIH — KOMIIONCHTL HHTONIAIM, IPEACTARITONIH CoBoll OTI0sewIS Be-
HIQCTS, BPEMOHHO BLBEACHILLX 1D O0MONA 1T KOHEWHLIX 0TO IPOAYICTOD.

T

T'a3006Men — COBOKYIHOCTS HPOIECCOB OBNCHA FAJOB MEAAY OPTANHINOM i OKDYHalouCH
cpegoi.

Tasera — penpoAyKTHBHAS KIOTICA KUBOTHAX ¥ PacTowHi.

Tamerorenes — pasmiTie NOTOBX KICTOK (raser).

Tamouusii — weioupt o1 HAGOD XpoMOCON ().

TacTpyIA — 39DOAII MHOFOKACTOUINLIX AHBOTHLX B HEPHOA 2aCMpYAAUL, COCTOALLIE o
pasell CTOIN K3 ABYX C0CB KIETOK, & HA NO3EH — W3 TPEX (KPONE TYGOK K KHIEIONO-
oeriuix).

Tacrpy.asuus — npouece 060COICHHS ABYX NOPBIHIILX 3APOAMIIOBLEX THCTKOL: HAPY3IO-
FO (GKTOZCPIA) Il BUYTPCHNETO (QUTOXEPAE) Y IaPOALIIICI] BOEX MHOTOKICTONNLLX JKBOTHELX.

Ten - onexentapuan caniia uacaeacTsenuocris; yuaerox JHK, Koaupyiomuii oxuy o
AMmenTHANYI0 nen 1 oAuy Moxexyay PHE.

Toueruica — HAYKA O JAKOHAX HACEACTREIHOCTH 1 MIMCHYHBOCTH OPTANHIMOD H MEFOLAX
yapanens .

Touerecan MILKeHOpIS, TONHAR WISKOHODIA — RO MOTOKYIAPHOI GHOTONMH
i FoneTLH, CORSRRIAG ¢ LCACIATUBIENIN CODIAIEN 1o CYIIOCTOY OIS B EPHDOLC -

Toneruieciii K03 — COHCTACIAS AKHBLIN OPFAIIAIMAN CFUA CHCTOND JAIIHCH HACIOL-
CTBOMION HHQOPMALILI B MOTOKYAAX HYKICHHOBLX KHCAOT B BIIC HOCIEAOBATELHOCTH HYK-
seomigon.

Tenon — cosokymioens, yozesys JTHK raniongioro nafopa xposoco; noumsit naop
FOHOB OHPEACIEIHONO BIIA OPTANHIND.

TenoTn — coBoKyRNOCTL ae:CH TONA WK FYIIIL TOHOB, KONTPOTHPYIOIL AMATAIL-
‘pyewuit MpHaAK Y AanHoro Opramna;
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OKpysamomeli TPHPOAHOH cpeast. DKOIOTHIECKUE SKCKYPCHH, NPOBOMHMELE
TOCYZAPCTEEHHEIMN JANOBEAHMKAME U HAIMOHATLHEIMH NADKAMM, MOTYT
He TOIBKO DEIIATH BOUPOCH POCBIMEHNS, HO W (UHAHCHPOBATH HPOBERE-
HUe IPHPOXOOXPARKEIX MepONpUATIH.

Terewsa x xapre
«Pexxite musormute Kasaxeranas (pic. 43)

T——— 35. Tatens
i 8. e Gy s
cian nony.uaun)
P — et
2. Il (apam.cxas nomyasmua) H i G
3. Kacmicia 1ococs 29, Barsamoxnt oxyen
4 Apansercul zocock
5. Ilysconnausit scepex (icat) AXDUOEL U Denmu. B
o, Wniewon Mapmin 40. Uenrpamonamnean asryua
7. Siyllcxas oerponyxa 1. Copuaht napan
i I
i — 42, Fetan vansn
. Posoanit nenasas 43, Kommua
e ancr 4 Kapasaica
~ Iy cyxomoe 15, @xmounro
. Mpasuopusi porc 46, Kpacuosobs xasapea
Cassa 47, yes mucyassn
. Cucona 38, Mooy
- Opa 19, Bueens
. Basotan 50. Opnan-Sesoxsocr
 Mavan 51, Anvaiiroth yaap
. Canca (coxon) 52, Cymunxa
. Gropx 35, Crpener
. Hipodn 54 e
. Kpouersa 55, Uepuorononl xoxory
s p— 56, Qunon
. Paruieronan “afea
Maexonumaouue

Maexonumanuue
24 Kpacuait ok
25. Enponelickas uopka

57. Buxyxons
58, Pounns niapa
59 Typruenckuit kysan

il 60. T mansexuii ropustit Gapas
pe E‘;;':‘L 61. Cypox MenaGupa
29 Tyratimssi oneus, ey
30. Auraliciuit ropustit Gapas
3L Kutaamecymexuii ropiait Gapas Pt
32, Kaparayeruii ropusi Gapan 62. Beopusuia
63. Kyryn

Vrpomamaza Awuu u penmusuu

Pt (u xpyz1opombie) 64. Comnpouenckuit aarymiosys
33. Kacnulicias sunora 65. Hecrpas kpyraorononka

34, BosoKan MioroTsNINKoBaR CTLAE 66, Hexronyani
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o mpocina Kak oGmumas opua Gonee mecru ser. OBist 970l MOPO-
JIBI, HOABMBIINECH HA CBET €CTECTBEHHBIM NyTeM, OGHINHO MBYT OKOXO 10~
12 sier. Ba Bce 970 BpeNst 0HA POAILIA WIECTS 310POBHIX AraT. Ha matom roxy
suamn y JONNM PAIBUICA APTPHT, K KOTOPOMY NPHMEPHO Yepes rox A0BaBH-
0k unpexmHOnKOE 3aGonenatie. KOrAa yCUis BeTepUHAPOB He AaM Obi-
cTporo yememmoro peayabTara, GhUI0 pemero yesmuts Joami. C Tex cambix
0P CPeAM YUEHBIX BeAYTCS CHOPEL, GUIA it OTHOCHTENLHO KOPOTKAs HKH3HE
Jloxn pesyasrartom Kiomuposanus? CKA3ANACH 11 HA €€ 3AOPOBBE BOIMOK-
HAS EHETHUECKAA HEMOMHOUEHHOCTS? UeTKMX AOKAJATENHCTE B NOTKIY Of-
HOro MHeHus no aToMy Bompocy Her. Yacts neciesosateneii npeanonaraer,
r0 JIOLIH BCIO CBOIO KUHE KW B CIMIIKOM ¢ HCKYCCTBEHHEIX > VCIOBMSAX,
338 MATIOMOABMKHOrO 00pA3A KHMIHM y OB PAIBHACA APTPUT. Kak Ost
7o u Gkto, B 2007 r. JIOXIH «BePHYIACHs B BUJE UETHIDEX HOBEIX OBeN
(puc. 39). Jleqo B T, UTO HAYKA HE CTOUT HA MECTe, & TEXHIHUECKHE CDEd-
CTBA, GHOXMMMUECKME PENADATH M CAMH TEXHONOTHH COBEDUICHCTBYIOTCA.
VieHsie 010 e HCCIEAOBATERCKONO LEHTPA BIAIUCH CHOBA KIOHUPOBATH
OBew M3 KJETOK TOM e MOTOUHOM JKeTe3sl «TeHETHHeCKol MATEpH>, 3 KO-
Topoit moxywman Jlonmn. TKAHN BHMEHH Bee 5TO BPEMS XDAHMIIHCE B 34-
MopossenHom Bue (¢ cobonenueN Beex HOPM KpHOKocepsammu). Ha ator
DA3 A YAAUHOTO MOAYNeHIs KA IOM OBUEI XBATILIO Beero 5 HIEKIETOK,
Byecto 277, norpauenunix ma o, DT0 B NEPBYIO OYEPESD TOBOPHT O CO-
BeDIIEHCTBOBAKMI TPOLECCA TEXHONONHH KAOHPOBAHI.

10 AaHHbIM NONYNAPHOR Npecce, oBeuxy — cecrpst A0nM — [19Huc, 66w, Aua-
Ha 1 flelian NpoxM Goree AecaTH neT (puc. 39). HAKaKUX NPOBAem o 340poBben
¥ HAX He HaB1I0Aa0Ce. Borlee N034HNE AaHHsE NOKa OTCYTCTBYHOT.

Puc. 39
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(¢ BBIIAZeRMeNM STOM UACTH W3 XPOMOCOMEL, KOTOPAsH B PESY/IBTATE CTAHOBHT-
st Kopoue). TPAHEIOKALMN HASBIBAIOT HE3AKOHKOI (MYTANTHOM) PeKOMOHHA-
uwei, wan HepaBuIM Kpocemurosepon. Kpome Tpasciokauuit scrpesaiorcs
 apyrue sups naMenenus JIHK, CBASAHHSE ¢ BCTDAMBAHMEM B THOM wy-
KepoAHOro KacTeAcTReHHOO MaTepiaa. TaKoli UpOECC BOIMONKER ¢ TPAHC-
HOS0HAMH — URCTHIAMI T€HOMA GAKTEPMIi, CHIOCODHBIMI MUTPUPOBATS MENAY
KJIeTKAME NOZO0HO BHDYCAM, U ¢ TEHOMAMH DATbHELX BUDYCOB (KAK mpaBi-
10, 6e30UACHEIX), CHIOCOBHBINH BCTPANBATHCS B OUPENEIEHHbE VUACTKI TeHO-
Ma GAKTEDHI I NOTYUHBIINX HAIBRHME CAlm-COYUPUIRLLY.

OpUM U3 NEpCHEKTHBHBIX HAUPABCHHH UCCTENOBAHIA B COBPEMEHHON
MoKy ApHOI TeHeTHKe ABIAETCA PACIIN(DOBKA HYKIEOTUAHOI mOCTEA0-
sarexsrocTn Moxexya JIHK — cexsemmposamue. JLus cexBeHMDOBAHMA c03-
Rarores xomuu xoporkux dparmentos JIHK s Gomsmon xonuuecrse. Yame
scero ¢ o1oii mexsio mpumensior TP — MOAMMEPAIHYIO NEHYIO PeAKIO.
Buaroxaps mesayHapoasoit nporpanme «TeroM uenosexas yuemsie pacuig-
poBatu mocieROBaTebHOCTS Beex Hykaeorunos JIHK s ranzomamom macope
(23 xpomocos), Henoasaosan B Kauecrse matepuara renox [ixeituea Yorco-
Ha. TIOAyUeHHEE Pe3yITATS ILIAHMDYTCA IPHMERNTS JULA PASBHTILA eHHOH
TepamMH, MeQMIMHCKOH reReTHKH 1 PAPMAKOIOTHH.
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§ 29. Onpenesenie OCHOBHBIX KOMIOHEHTOB KIETOK

Liens u3yuerus Mo Mewsr: ONPEAENATL W OMUCATS OCHOBHAIE KOMMIOHEHTLI
KNETOK C Henlonk308aHHem uukpochoTorpacwi

IMepeuucnume u3secmisie am 0pearoudLi KIEmoK. KaKossi 0COBEHHOCIU X
cmpoeHuA? MoXeme Ny bl Ha38aMt OCHOGHSIE NDUSHAKU, 10 KOMODLIM GHEUIHE
MOXHO OIS 0OUH OP2AHOUD Om OpY2020 M0 €20 USOBPEXEHUI0?

Um0 HyXHo NOMOpUIM AN YCnewHo20 U3yHeHuS memsi? § 12 — yeGHuK Anst
7 knacca; § 1 - yseGHuk Ans 9 knacca.

Tpynust opranowros. Kax 5 NOMHNTE, B OCHOBE KIACCHOMKALIH Opra-
HOMJOB MOTYT JIeATS TPH HECBAGAHHEIX MeAy coboii npummna. Tlepeunc-
v X

1. Haanuse 0pramoMI0B B KAETKAX DYKADHOT, OTHOCSILUXES K NAPETBAM
pacremuii e xuBoTHBIX. 10 GTOMY NPHHLMIY Bee OPrAHOMAB AEAATCA HA
TpH rpymusI: 1) OPrAHOUAI, XAPAKTEDHEIE MOABKO DA PACMUMELLHBLY Ke-
MOK, ~ nAGEMUdL, HACMIOAULE GAKYONU, MHOTA BHETAIOT LEILTOIOSHYIO
KJIETONRYI0 CTEHKY, XOTA 9T0 He CAMOCTOATEBHBIH OPPAKOW, A YACTS 060IOU-
KU KACTKH; 2) OPTAHOWAS, XADAKTEPHEIE MOLLKO DA% HUGOMHLLE KAEMOK, —
HeymuKu, pecHuuKu, KAEMOUHbIL yeHmp, AuI0CONE; B) camas ofmupHAR
IPYNIA — ODrAHOMEMI, KOTOPHe XADAKTEPHBI KAK AIA PACTEHuii, TAK W ALK
uBoTHBIX: 40p0, Mumoxondpuu, DIIC, pubocoxsi, kounaexe LorbdxKu, Ha
PyKHAZ MeNOpaHa u T. K.

2. Haxwume y opranowsos memOpan u ux xoxmwuecrso. Ilo aromy mpus-
Wny Bee OPrAHOMAB TAKMe AENATCA HA TPM rpymmsi: 1) opramouwss, He
MMeioIHe MeMODAH, W HeMeNOPaHHbLE: PUBOCONDL, HEYMUKL, PECHUNKY,
Kaemounnl yenmp; 2) Oprarows ¢ oxHOl MenGpaKoli, orAeTOmEl HX co-
Aepimoe ot uuTonnAIMM, wiu 0dnonenpannbie: IIIC, konnaexe Toxs
Oxcu, ausocomst, Gakyoru; 3) deymemBPaHHLE OPrAHOUAN: HUMOXOHIPULL,
nagemude u 20po.

3. Toxpasienenue OpramOWIOB HA TPYNN MO BHINOHAEMBIM (yHK-
MM HECKOTBKO YCIOBHO, TAK KAK OMUH M TOT e ODTAHOMA MOJET BHIIOI-
HATh HeckorbKo QymKiuit. TIO3TOMY TAXHM NDHELHIOM MONB3YIOTCH pexe.
Ho Bee-TAKH MOKHO BHACTHTS 0p2anoudbt JGUNEHUS, K KOTODIM BYAYT OT-
HOCHTBCS JKTYTHKH, PECHMUKN U KIETOUHBI LEHTD, XOTA OH ofecreuusaer
He JBICKEHUE KIETKI B JKUAKO! CPEe, A ABMIKEHIE XPOMOCOM IIH XDOMATHL
B UMTONIAGME NP AeNeHu KIeTKH. TPAHCROPMHbIE — K HEM OYAYT OTHO-
curbes BIIC u kommaexe Tonbxn. Pasiacanuue (satafomueckue) - k Huy
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OTHOCAT THIOCOMBI M MUTOXOHAPHI. 3ANACAIUILE — BAKYOTH, TeHKOIIACTSL.
Curmesupyouue (anaSonuseckiue) ~ PUGOCOMB H XIOPOIIACTEL

Jlaxe U3 HPENIOKEHHNX NDHMEPOB BUJHO HECOBEUIEHCTSO TAKOM
Knacenuiamn, Tk, MUTOXOHADHN MOKHO OTHECTH W K AHAGOXMWECKMM
ODTAHOWZAM, TAK KAK B HUX CHHTESHPYIOTCS MPUKAPOOHOGbIE, WM HUDHDLC,
Kucaomet, Ges KOTOPHIX BIAMMONDEBDAINCHHE BEUIECTS, A, CIEAOBATENBHO,
w anaGouan Gsme Obt Hesoamoubi. DIIC He TOXBKO TPAHCIOPTHPYIOT, HO
M CHHTESHDYIOT M MOAMPUUHPYIOT BemecTsa.

Buemmne npusmaru opramowsos. Kax Bas UIBECTHO, BCe OPrAHOMAB
KIJIeTOK HCCTEOBAHE ¢ NOMOUIbIO DIEKTPOHEOrO Muxpockona. Mx gopma,
CTpOEHHE U PAIMEPEI XOPOIIO H3YUeHE GAArOADS PATNUUKEIM COBPEMEHHBIM
MeTOJAM: KOHTDACTHOMY OKDAIINBAHHIO, XPOMATOrDADIUH, 3AMOPAKHBAHIIO-
CxanBAKMIO, D1EKTpOUERTHGYTUpOBAHMIO 1 AD. MHOrHe H3OOpaKEHUs, M0~
IyUEHIHbIE C NOMOIBIO OTUX METOZOB, Aa €lfe If ¢ OPUCOBANHbIES C HOMOLIBIO
KOMIbIOTEpHO/ TPAQNKH, JEIAIOT OPTAHONAN He NPOCTO YSHABACMBIMM, HO
¥ 00/IErMAIOT HORMMAHME BIRUMOCBAGH X CTDORHNS W (DYHKIMOHMDOBAHIA.
OHAKO Wb HIYUEHIA AHHOM TEMBI — HAYUHTHCS PACTIOSHABATS OPTAHOMAL!
He ua upersbx 3D-MOAEIAX, A KA CTAHIAPTHBIX MUKpO(OTOrpadusX. Tpamu-
1HOKHO H3OGPAKEHME OPrAHOMAOB HA HILX GHUIO uepHo-Geabint. MMeHHO Taxm-
MIH PE3Y/IBTATAMI MUKDOCKONUPOBAHIA MEL 1 YAEM IOABIOBATECH.

Cltefiyer NOMHNT, 4TO IpEACTABIEHHEIE MUKDOGOTOTPAdHE MOLYT 0TOG-
PaKaT KAK HeAVIo KIETKY, Tak u ee (parmentsi. Ha menon usobpaenmi
Jlerue PACTIOIHATE OTHOCHTENBHBIE PAIMEDH! BIJMMBIX O0BEKTOB I MX B3aH-
Mopacnookenue. Bes, HECMOTPA HA T0, UTO WHTOIIASNA FKUBHIX SYKADHO-
THUECKIX KJICTOK NOCTOSHHO ABMJKETCH, NIOTOKEHHE HEKOTOPHX OPIAOWIOB
OTHOCHTE.ILHO ZAPYT APYra NO3BONAET ACIATH GOliee TOUHBIE BHBOAEL O TOM,
KAKOH WMEHHO OPraHOMA HIOOPANeH Ha MuKpodOTOrpadHIL.

Tlonpobyexn paceMOTPeTs NpeATOKeHHbIE OPrAROWL H HANTH XapaKTep-
Hile f1s EMX BHemHMe ocoemmoctu. Haumen paGOTy ¢ OZHOTO M3 CAMBIX
KDYIHBIX OPTAHOMAOB Y YKADHOT — KOMIOHEHTA KJIeTKH — AApa (puc. 24).

Ha piec. 24 u3o0pasker i HOAIHCAH KOMIOHEHT KieTkH — axpo. Kax ero
MOMKHO OTNUNTS IO BHEMKIM NPH3HAKAM? B IEDBYIO 04ePEAD OHO AOBONBHO
KpYIHOE W GAHNMACT UEHTDAILHOE NOJOKEHIE, ECIH TONBKO DTO HE CTADAA
pacTuTexbHAR KAeTKA. B 9TOM CAYUAE HE TOTBKO IEHTPANBYIO YACTS, & HOUTH
BCe NPOCTPAHCTBO BHYTPH KIETKM OYACT IAHNMATS OrpoMEas Bakyons. llatee
BAMETHO, 4TO AAPO OTPAHMYEHO OT MUTONIAIMBI ABONHOM AxeHOM MeMOpa-
Hoi, npepaisaemofi mopan. TAKKe B AADe BHUHBL «TIBOKH» — CKOILIEHISA
XpoMaTHHA, KO He 3AMETHO sxpsImKa. Ha APYIUX MOZOGHHX MHKDOGOTOTpa-
(puAX uAIe Beero AAPBIMKH BHAHSL. OTHOCHTEHHO HHBIX OPTAHOMAOS KIETKI
HA AAHHOM MHKDO(OTOTPAGII UETKO BIIHEL MUTOXOH/ADHE, HO HET BEIDANEH-
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HEIX X0PONIACTOB. BHAHS MEIKHE BAKYOIH, HO B TO e BPEMS OHI MOLIH
it oKasaThes H amsocomamu. He BHIHO HH KIETOUHOTO NEHTDA, HI KIyTH-
KoB, 1 pecuiuex. I1o MMEIOIIMCS IPUIHAKAM MOFKHO CAEIATS BHIBOA, 4TO,
BeposTHee BCEro, 9T KJeTKA TPUGOB, NOCKOILKY HMEIOTCA KICTOUHAS CTEHKA
H MHOTOUMCIEHHbE ME/KHe BAKYOIH (KOTOPHE MOTYT OKAJATHCS M HIOCOMA-
M), HO He GAMETHS OPrAHOWAH, XAPAKTEDHEIE TOIBKO AJA PACTEHWii IGO0
TONBKO /U1 KUBOTHBIX.

Ha puc. 25 u3o0paerue Mumoxonpuu PACTIOSHACTCH OAHOSHANNO, TAK
KAK XOPOUIO SAMETHS MHOTOWHCIEHHBE KPUCMbL — BHDOCTH BHyTpeHHei
MeMGpaHbL — 1 pubocoNH, NIABAIOWNE B MATPUKCE MesAy kpHCT. Ha mao-
Gpareriu ne samersa Kosuesas numoxondpuarsnas JHE. Ho sto suonme
JONYCTHMO, HOCKOABKY OHA IDEACTABIEHA BCEro ML OAHOM KoTbieBoli ABY-
cnnpabHOit Moexytofi ¢ TonmuEol cupamt 10 2 Hanomerpos. HamomHiy,
4TO TONMMHA HAPYKHOM W BHYTEHHEH MUTOXOHAPHATLHBIX MEMOPAK COCTAB-
aser 7-8 HasoMerpos. Ha JAHHOM M30OPAMNEHIUH C1aG0 PASIHUHMEL HX ABOM-
Has CTPYKTYDA M MesKMeMOPAKHOE NPOCTPAHCTBO. BHLIO Ol CIOKHO cAeats
BBIBOALI 0 ABOIHOM MeMOpaRe, eci Gbl He KDHCTEL.

Taxxe 1B MHKDO(OTOTPAQMH BIIHEL U APYIUe OPraHOMAR. DTO OKpY3a-
foman MITOXORADII MenOpasa mepoxosatoii DTIC, ycesnuas PuGOCOMAMS,
cBOGOAHbE PHOOCOMEI LMTOILIA3MBL B JIBOM BEDXHEM YIay M HeKHe WApO-
0BpagHHe CTPYKTYPEL DTO MOTYT OMTh 6K.IOUCHUA, HAUDHMED AUnUOHbIC
Kanau, azocoxsi (HOrOTHBIIME 4TO-1HOO0 AUSOCONH), MM MHBIe chepue-
CKie OPraHOUALI, HAIDUMED CePOCOMBL.

Pc. 24. Kovnonent ket ~ s1po
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67. Honocarsi nooa
68. Kpacuononocwi no0s
69. IKearobpioxuit mozon
70. Uerspexnonocst 10103
Imuy
7L Masas Geas nams
72. Bexoraasas uepuers
73. Operxtcapac

. Opexwormc
. Bepiyr
. Boponat
R o—
. Kysal
. Cepuait scypanas.
. Hypanai-kpacasia
. UopnoSpioxii pados:
. BexoOpioxuit pacok
. Campka
. Bypuit rony6s,

85, Hnulicicas caxcaynuuas colfica

Maekonumawuue
[r T p—
87. Kasenan xymia
85, Jocuan xyiuma
89, Hepennsa
. Bapxauii kot
Manyx
Typiecrascias piict.
. Cuesnsait Gape
. Haeitpan
. Yeropresult ropusi Gapas
. Kasaxcrancicult ropussi Gapai
 Muuliciu quko6pas
. Cenenumma
R pn—
rymas
100. Kapauonait symcamu
Tenuepa
101. Purauvexut censin

Jerewsa x xapre

«Pemcue pactems Kasaxeranas (pic. 44)

Kpuruuecin yrpomaene
1. Kowsuns yksonsiomuiics

2. Jlyk pepuscrsit

5. Tionunan Perexn

4. Tiomnau Ocrponcicoro

5. 10u0A aMaTCKan

6. Baunuauo navmerali

7. Bauuavior: nactoamuii

8. Bannuaox kpymuouserili
9. Hazbopoguius Geaaeriii
10. Tonom, Geprapuscicuit
1L Crporasoses xopeacras

12, Kawme aymearmcxii

13. Jlenen, Munkmna

14. Bapatapue xaprapauciuti
15. Acrparax uapucxiii

16. Acrparax prmckuit

17. Kaxpue Fepaepa
18. depyaa waniicxas
19. Wlpemscus: nymmeronserias
20, Jlosunn manapa

nyeroKoT0CHKOBAN
21. Mommuonin Kaymana
22. Hepavercis commpesencicas
. Mapena sezosas

24. Octposcxus pemkonemas
25. Kpunoxogon oauoraasi
26. Harononatica nyromxapexas
27. Mluronnusc wumsaenkencxili
28. Poammu Kextepa

Vrpowaeuste
9. IKeerxoneneuniux naTuporiii
30. Tasonrouser Llpemca

31 JIyi mexenexuit

82. Ty Cepres

33. Topuumer necomuut (aouse)
34. o wernapuas

35, Kypuanka sanbkobatonerias
36. Kypuanka Mymkero

37, Catonensca Sernaxtammcican
38. Depyan coraruncxas

39, Tioaunau Ansepra

40, Tioxwnau Tpeiira

41, Strprmn nUiesos L

42 Illnasns wepenmranziuit

43, Annoxpyaa KaummoBHAHAS

44. Kosesen ray-carsa

45. Dpexcypye Mnapin

46. Mpugoxmxruyx Kormaxosexoro
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Jlabneiimne yenexu k10muPOBaNIs HKUBOTHEIX. C TEX IOp KAK KIORHPO-
samn opeuxy Jlonm, mpouLto yike Goxee 20 et Ba 9T0 BpeMs OBLIN KIOHH-
DOBAHEI JKHBOTHEIE MHOTHX Bi0B. Bce VCHEIIHbE U NPOBATBHBIE NONBITKH
10 KIOHPOBAHMIO KUBOTHBIX MOKHO NORCTMTH HA TPH GOTBUIME rPymIB!
B 3ABHCHMOCTH OT TOTO, KAKME LN CTABIUIH MepeA coGofi HCCAexOBATeH.
PaccMoTpHM KAz ayio 13 HUX H0ApOOHEe.

Kronuposanue pedxux u uctesawux 6ud0s HUGOMHBLE — HTO NOBIT-
Ka coxpamnTh G1OpasHOOGpAsUe HAmeil naHeTE. TAKME HCCENOBARMS BAK-
HEI, NOCKOTBKY A0 CHX MOp MHOTHE KIOHMI, BKmowas camy Joxm, GeLum
HOAYUEHB 13 KPHOKOHCEDBMOBARHBIX TKAHENl Vie YMePUINX KUBOTHBIX,
a He M3 ecBeHX» 00DASNOB. BHUIA CAETAHA YCHeWHAS MONHITKA KIOHMPO-
BAHNSA MCUE3AIero BHAA MEXOKMTaMcKoro Ghika Bamtenra cnemmammcrami
amepuxanckoli xomnauuu «Ilepexopsie KieToUHNE TeXHOTOrMHo B 2003 T.
B KAueCTBe MATEDHHCKHMX OBUIN BIATE KJCTKH KHBOTHOTO, 3AMOPOKEHHOIO
W mpozexasuero ma xpamemun 23 roga. B xauectse «cypporaTHOH mare-
pio uemOMb30BATH KOOBY. M3 ABYX KIOHMDOBAHHEIX GHINKOB OFHH OKA3ATCA
¢ OTKIOReHHAMM B pASBHTIH. YAAuHOl CTATA TONKO ONHA NONMTKA. YuuTh-
Bas, uro celiuac ocobei aTOro B cymecTByeT 0k010 8000, BOIMOKHO, UX
DAGMHOKEHUE ECTECTREHHAIM IYTeM BEITIAMNT GOIee NEPCIeKTHBHEN.

ANOHCKNE yueHble He OCTABNAIOT HARSXAY KAOHADOBATH MaMOKTA. OM
HaZeIOTCA HallT NOAXOARLIME COMATMMECKUE KNETKW MAMOHTOS (4 MAMOHTAT),
COXDAHWBILECH B YCIOBUAX BEUHOT MEP3AOTS. VIHOTA WX TENa HAXOAST B CUBUD-
<ol Tyape.

Kronuposanue xossicmeenno yennux musommubix. TAkyio sanauy cra-
BHT NepeX yUeHEIMU-OKCIePHMeHTATOpAMH cenexist. 100K uTe T HE OmbIT
PaGoT, BeAYIMXCA B 9TOM HAUPABIEHMH, B MMpOBoH mpaxTHke ects. Tax,
B ACTHOCTH, GELI0 3ARBIEHO 00 VCHeIIHHX PeayBTATAX KHTAHCKON HAYKM.
VieHBe KIOHMDOBATH CAMBIX IYWHIMX CODAK, «DAGOTHHKOB» TAMOMKEHHOH
1y OB, DTO GbuIH TAGPALKOPEL 1 PETPUBEPHL ¢ HAGOTIEE TOHKIM HIOXOM.

Kronuposanue xusomumx padu ompaGomxu caxoi npoyedypu, uro-
Ot crenats ee Gonee HazesHOli U yenemHOM, BefeTcs celfuac BO MHOIUX 1a-
Goparopusx mo Beeny MupY.

BO3MOKHbIE NEPCTEKTHBL KIOHHDOBAHNS HEAOBEKA HMEIOT KAK MODAh-
HO-3THUECKNE, TAK M 3AKOHOZATEIbHBE OrpamMueHiA. OAHAKO CAM BOIPOC
KIIOHHOBAHIS UENOBEKA SAHMMAN VMBI CHAYATA muCATeXel-(AHTACTOB, 3a-
Tem yueHX, a mOTOM M MeguKos. CPASY CIEAVET OTOBOPHTHCH, UTO B He-
KOTOPBIX CTPAHAX DKCHEDHMEHTH 1O KJIOHHPOBAHMIO UE/IOBEKA SANIDEIIeHB!
3AKOHOAATENBHO. DTO CACTAHO He TOTBKO NO STHUECKMM H IOPUINTECKIM CO-
oBpasenAM, HO U 13 cooOpaKeHnuil GesonacKocTH. Beas caH CKOTb-HUOYAL
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Iaruobazie sacisiconsit
Ayrywnans Bosanmesa
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Tiomsnan Kopomuxona
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Tionunan Jlemana

Actparas Py6uosa

Actparan Gerosoltrowmuiii
Actparan konaxsexuit
Actparas noumpoliuaiiit
Ocrpononown komiounit
Ocrponogouix Hexaserkoro
Crexteponeie T wansexuit

Iipensus Kysruacosa
Ilyponecia Maprapisi
Xevoauon meruunersit
Mapena Peaumseno
Vrauus aurpencias
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Ilapan Koporskosa
Caoztenxa Menonasn
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Tiomsnan Kaydwana
Tionunan Bopmon:
Hunonoers, kapazanckas

Kamezopuu emamyca, Kpackas knuza Kasaxemana, Kpacnas knu
2a paxmos, Mexdynapoduvili cows oxpars npupodsi.

tesasomux pon pactemuii i xuBOTHLLX.

1. JloxaniTe HeOGXOMMMOCTS W HEHYHHOCTS COXPAHEHIS PEAINX 1 HC-

2. Kparso oxapaxtepuayiite ocofeNHOCTI 0XpAHH pacTemii.
3. Kparxo oxapaxTepuayiiTe 0coBeHHOCTI 0XPANA! KUBOTHEX.
4. JloKazciTe YCI10REOCTS ACICHIS OPTANUIMOR HA ¢HOTEIUBIES I «BDEIILES.
5. Oxapaxtepuayiite oTawuus: 8) IANORCAHKOR OT IAKATHHKOR; 6) Fam0-
BEAHIKOB OT HANHOHATLHBIX IAPKOB; B) HANHONATHHLX NAPKOB OT NANSTHHKOD

yapTypL

6. Paceiazure, 410 BaM HSBECTHO 0 PAGOTE KAKHX-THGO HPHPOAOOXPARHLIX
‘Oprammsamii, HATPABACHHO/ KA COXPAHEHHE HCYEIAIOWIX BUAOS.
7. TIpeanonTe ROIMOMKHEIE MEPHI HIO COXPAHEHIIO HCIAAONLIX BHAOR.
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SHAUUTENbHbE IKCHEPUMERTEL B HTOM HANDABICHMI He NPOBOMMIICE, SHATHT,
Her rapanTHil GAArONOTYHOTO Pe3yBTATA.

OpHAKO YXe CETOgHA eCTs OTANLHSIE MUHOCTH, KOTOpHIE 3aRBMAM 06 ycnew-
HOM KIOHUPOBaHNW UM 4EN0BEKa. 3TO IMBPHONOT CeBepuo AHTMHOPW, KOTOPIA
YTBEPXA@A, HTO AKOGH! 8 2003 . €My YAANOCh YCMIEIHO KAOHWPOBATS TPEX AeTeli —
ABYX MaNSUMKOB 1 OAHY ACBONKY, KOTOHIE 6.1 AKOBbI BAATONONYSHO POXASHS!
CypporaTHBIMM MaTEDAMM.

Tpaxaany CLIA KUPCKOTO NPOMCXOXAeHMs MaalioTuc 3a80c 3a88un, uTO ne-
PEHEC B Tena HeTbipex CyppOraTHLIX MaTepelt OAMHHALUATS HeOBEHECkiX SMEPHO-
HOB, N0y |EHHLIX METOAON KAOHMDOBaHAS. HO HUKZKINX AOKA3ATECTS 3TOMO Npea-
CTa@neno e 66110, 1o CH0BaM CMOTO 33B0C, HU OAHA BEPEMEHHOCTS Bnarono-
yHHO He OKOHUMAACS.

Mogo6HsIe Ge3tokasarenshbie 3a8MEHNA He BHYWAIOT A0BEDMS. 10 MHEHMIO
BONLIMHCTBa UCCTRA0BATE el M MPAKTUNECKYX BpaWE, 3TH 3aRBIEHIR ABNTIOTCA
€nocoBow camonuapa. Liens Takwx 3a8NeHU — NpUBREeHYE CPEACTS (GuHaHC-
POBaHHE) A1 MUHLIX UCCACAOBHHIE (BOIMOXHO, USHAUANEHO NIPOBANBHEIX)

B KIOHMDOBAHUH UEIOBEKA VUEHSIE UETKO BRUIEAAIOT ABe (OPMEL Kio-
HUDOBAHMA: NOHO KIOKUPOGQHUE W TAK HAGHBAEMOE 7MEpANCEMUNCCKOE
Kaonuposanue.

O mepeeKTHBAX NONHOTO KIOHMPOBANIA TOBOPHTS CIOKHO, TAK KAK OHO
0BA3ATEILHO NPEATIOTATACT, UTO ¢ POAHTENEN > TAKORO OPTAHH3MA GYAET TOTb-
K0 oK uenosex, a He gsa. Ipu STOM eCIu OPraHHIM, HCHOTBIYEMBU AT
KIOHHPOBAHIS, — MYKUHHA, T0 OGAIATENBHO HATHUME CYPPOTATHOI MATEDH.
Bee 970 CONPAKENO € HTHUECKUMH 1 ODHHIECKHMI IPOCIEMAMH.

B 70 e BpEMA TEPANEBTHUECKOS KIOHHPOBAHME NDEANONATAET BHIDA-
INUBAMe KIETOK, TKAHEH WM NEHIX OPAKOB, HO HE EIOrO OPrAHMIMA.
BO MHOPHX DAIBHTHIX CTPAHAX HCHOMB3YIOTCA OTACTLHBIE TEXHOIOTHH Bhi-
pamusanus kyasTyps Kaetok. Tak 5 Uapauie UIMPOKO IPUMESIOT MeTo-
MKy BHPAUMBANUA OUMACPMHCA KOKM /IS MEPECATKH HOCTDAAABIINM OT
ooron. Take GHUIO 3AABIEHO 00 YCHEIHBX IKCIEPHMEHTAX 110 BHpALLH-
BAHMIO (PPAMEHTOB 171432 U KIETOK NAIMEHTOB, HY/KIAIIIHXCA B BOCCTA-
HOBIeHUU dpers.

B nepenexTiBe yueHke IPEAIONATAIOT, UTO METOMKH TEPAEBTIHYECKOTO
KJIOHHPOBAHIS UE/IOBEKA NOIBOLAT HOTYUATS HOAODHE SMOPUOHATLHELX CTHO-
IOBBIX KJITOK ¢ TEHETHHECKUM MATEPHATOM NAIHERTA — TOFO Ke YelOBeKa,
KOTOpEIH HyKAAeTES B KieToUHOM Tepamuu. Bo3MOKHO, 0TPAGOTKA HMEHHO
TOli TEXHOOTMM MOIBOMNT OTYYATS «MATEPUAT» ATA BOCCTAHOBJCHHS IO-
BPENIEHHEIX TKAHEH 1 OPrAHOB BIPOCIONO OPTAHMANA ¢ MACATHHOM reHeTH-
“ecKOl COBMECTHMOCTBIO. VCIENIHOE PASBNTHE IAHHELX TEXHONOTWI MOTIO
Oi NOHOCTHIO PINTS Bee MPOGIEMEL, CBAIARKEIE ¢ ACGUIHTON AOHOPCKIX
oprasos.
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§ 51. Henoasaosamue pasmuumsix GHOIOTHUECKNX
 CTATHETHUECKHX METOZOB NPH AHAIH3E COCTOSHMS IKOCHETEN

Lens u3yueHUs MO MeMe: OIHAKOMATLCS G UCCEAOBAHASIMA SKOCHCTEMS,
UCNONbays CTATHCTIECKIS METOOS aHAnW3a.

KaKue KoMMOHEH LI U OpeaHu3Ms XapaKmepHsI Ons Kocucmenm? KaKoea ux
pon? Kak MOXHO OUEHUMS COCMOSHUE eansHbIX KOCUCTIEM?

m Umo uyxo noamopums A yorewo2 usyeHu mews? § 1-3 - yueGHK An
7 knacca.

BHOJOTHUECKHE METOB IPUMERAIOTCH /T HIYUEHIS HHUBHX 0GBEKTOB.
Omit ouers passooGpasHEL. Tak, A1 XADAKTEPHCTHKM PACTHTENBHOTO NOKPO-
B IPUMERAIOTCH METOS! 2€000/MaHUKU.

PacTuTensHEe COODIIECTSA ABIAOTCA BAKHEHIINM SKOIOTHUECKHM 00%b-
exron. FIMEHHO OHI ONDENEISIOT COCTAB AKHBHX OPFAHMAMOB, WX DAIHO-
oBpagie u Komuuectso. JLif TOTO WTOGH AATH XADAKTEPHCTHKY PACTHTeIh-
HOCTH HA CONBIINX YUACTKAX, IDHMEHAIOTCA Xemod K.IOUGHE yuacm
K08, wim Memod mpancexm. B KauecTse KIOUEBOTo yucTka Gepertcs
HeGonpuan nxomanka (1 M%) ¢ XapaKTepHOH /s AaHHON SKOCHCTEMS! pac-
THTENLHOCTEIO M [ETABHO oOmHCHBAETCH. OnpEACNAIOTCH ee BHAOBOH co-
cras, BHCOTA ACTeHNIl (ADYCHOCTS), MX WIOTHOCTH (ODWIHeE), BereTaTHBHO
cOCTOMHME (WBeTeHMe WM VBAAHME) M DAA ADYTHX XADAKTEDHCTUK B 3a-
BHCHMOCTH OT Hedelf MCCTEZOBAHUA. BATEM NOJYHEHHBIe PEIYBTATHL HH-
TepuonHpyioTEs Ha GONbIIME TEPPUTOPHH NPH YCIOBMH HX OZHOOGPASMS.
B ADYroM €l1yuae HCCICAOBANME PACTHTEILHOCTH, HAIDHMED TOACHET Aepe-
BbeB, BE/IETCH IPU MPOXOKAEHII 1O ONPEASIERHOMY MADIIYTY — TPAHCEKTY.
TIpi IpUMEHEHMH METOAA TPAHCEKTA YACTCA AATh XADAKTEPHCTHKY KpyI-
HEIM JIECHEIM MACCHBAN. Pe3y.IsTaTs! 06CIEM0BANIA JEDEBHED HOMKHEL BKIIO-
4aTh B CeGA UX BUJOBYIO NHEALIEKHOCTS, KOTHUECTEO B3POCIBIX APeBLED
W IOPOCIII, X BHCOTY, 4 TAIIKe APYIHe XapAKTEPUCTHKH B SABHCHMOCTH OT
neneit neenenoparus. Jlepessa NOACIHTHBAIOTCA 110 00¢ CTOPOHEL OT MAPIIPY-
Ta Ha mupHRY 2-3 M. BATeM AQHHHE, HONYUEHHbE HA HEGOTBIIOM YUACTE,
MHTEpIOAHPYIOTCH HA Bech ECHON MACCHE IH YCIOBHIL, UTO 3TA IKOCHCTEMA
OAHOpOAHA M TAM HeT KPYNHBIX GOIOT, 03€p WM TOP.

UNCIeHHOCTS KMBOTHBIX, HANDHMEp HOUBEHHEIX ODTAHH3MOB, OUPEe-
JmeTCS AHATOTHUKO METOAY KmouessX yuactxos. Ha HeGoabmiom, xapax-
TEpHOM JUIf AAHHOI KOCHCTEMBI YUACTKE BHHMMACTCA MOWBA M NPOM3BO-
AuTes nomcuer ee oburateneif. BaTem STH AAHHIE WHTEDNOAMDYIOTCA HA
Bech maccus.
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TIpupodnvie cnocolii KIOKUPOSGHUA: NONKOGAHNE, PPAZNEHMAYU,
WU CMPOOUIAYLA; KAOKUPOBAHUE NOIHOC U MEPANEEMULECKOe, KAOHL
POBGHUC PeDKUX U UCLEIAVUWUT 6UDO U XOIALCTLEEHHO-UEHHbY HUEO-
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Cpe/ii MHOTOUHC/CHHEIX METOSOB yUETA THI URINE BCETO NPHMEHAETCS
TOT 7Ke METOA TPAHCEKT, TOMBKO WIMDHHA HOOCH YHETA A0CTATONHO BEHKA.
Oma BapbMpyeT OT 25 M MO KAMAYVIO CTOPOHY OT MAPUIPYTA, €CIH OH NPOXO-
AT B secy wau APYTOM saxpHTOl MecTHOCTH, A0 250 M B OTKpTOl cTemi.
CaMM NTHUS YUHTHBAIOTCA He TOABKO BUYATBHO, HO M WO rofOcaM (1%
pasmHueHs X TpeOyeTes onpexenennrii napsix). [OTAKEHHOCTS MAPIIpY
TA BHINHCIIAETCA MO BPEMEHH ero NPOXOKACHHS, YMHOKEHHOMY HA CKOPOCT
Aemsenus. MHOTAA IDH MeIIUX MADIIPYTAX MCHONb3YETCA TAK HAIHBACMELI
IaroMep, A UPU VHETAX ¢ ABTOMOGWIA MOTIVIOTCA cumgomerpox. Hpiuen
CKOPOCTS ABIIKEHII ATIA AOCTOBEPHOCTH YYETHBIX AAHBIX He JOMKHA IDEBHI-
mars 50-60 x/4. Ha B01e IPOBOAATCA KOTHUECTBEHHbE YUETE ITHIL € 01~
KU Wi APYTOTO CyaHa.

TIOMMMO MAPUIPYTHEIX B OPHHTOTOTHN NPHMEHAIOTCA TAKE N10UaJ0N
Hble Hemodb yuema. BACTY K UBACT YIOMUHARWS Hemod NAMUNURYMOK, KOTAA
B Teuemme 5 MuH ¢ OfHOI TOUKM YUHTHBAIOTCA BCE NTUI B PAMHYCE, A0-
CTYNHOM /UL MX ONOIHAKMS BUGYATBHO H 10 FOJ0CY. BATEM YueT HOBTOpAETCS
5 Apyroii Touxe u 7. x. TLIOWMAKS Y4ETHOTO KDY JOIKHA OHITH ONpeAenena
JUIA KAYI0TO THIA MECTHOCTH B 3ABHCHMOCTH 0T 0630pA M AKYCTHKM.

MuexomuTaiomue, GOIBIMHCTRO U3 KOTOPHX BeAeT OueHb CKDHITHEL
(4aCTO HOUHOI) OOPAS KHMIKH, MATO NONAAIOTCA HIOCPEICTEERHOMY HAGIO-
emmo. UX yUMTHIBAT THGO ¢ NOMOIBIO BHICTABIAEMBIX HA ONpEACTEHHOM
oAz A0ByuIeK, AMGO M0 crexax (ocoberuo sumoii, no crery). Jlun yuera
KpynHbIX 38epeif, OGHTAONX HA OBUIMPHBIX NDOCTOPAX CTemeli W MYCTHIHD,
NDHMEHAIOT TAK HAHIBAEMBIE A3POGUIYATbHbLe Nemodei. TIpH GTOM KuBOT-
HEIX CUMTAIOT NDAMO ¢ GOPTA HEGOTBIIONO CAMOTIETA W BEPTOTETA, TPO-
neraomero Ha Bhcore 100-200 . VIMEHHO TAKHM METOAOM BEAYT 300707
Kasaxcraua peryiapibie yuets: calirakos, 1ixeHpanos, ApXapos u HEKOTOPBIX
Apyrux MrexonuTaomux. Buje Goee TOUHbIe AHHbE NOTYIRIOT B PE3YILTA-
‘Te npuMeserus aspopomocsesky. TAK HOICTNTEBAIOT TIONERell H KOIBITHEIX
B OFPOMHBIX CKOILIEHUAX, A TAKIKe THEA KONOHMATBHBIX NTHIL.

BOMBINON APCEHAT METOZOB YUETA UMCIEHHOCTH y 9HTOMO7OTOB. Tlomb-
3YAICh OCHOBHBIM KIACCHYECKHM Memodox KOueHUR, WAYIMi uccienoBaTens
npoussonuT 100 B3MAXOB CAUKOM O TPABE, NOCTE METO NOACTHTHIBACT KOIH-
WecTso foGHIIM 1O BUAAM KMBOTHEIX. JL1A MOACHETA OOHTATENel KDOHBI OT-
JeIBHO CTOAIEro KYCTA NOX HUM YCTAHABIMBAIT BHIYKIIOCTSIO BHIS SOHTUK
GOIBIIOTO AMAMETDA W HA HErO CTPAXBAIOT CHAAIIUX A KYCTE HACEKOMBIX
M APYTHX GECHIOGBOHOUHEIX KUBOTHBLX.

MaremaTiueCKHE METOAB H KOMIBIOTEDHOE MOJETHPOBAHME B OKOTOTMI
HO3BOIAIOT TPOCHHTEIBATS BOIMOKHEIE HIMEHEHHS IKONOTHUECKOH CHTyALII
B TOM WM uHOM cAyuae. TAK, NDH MOAEIMPOBAHIN MOKHO NDEATONOKMTS,
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MirieCiie, 9KOTOTICK e I TeXHIIeCKNe HaMerenns, CTONT JH Uel0RCUCCTRY
BOCCO3AABATS TAKOE GHOPAIHOOOPATHE NI HCHEPUBAIOIXCH HAYWHALX, (uHAN-
COBKIX 1 TEXHINECKNX BOIMOKHOCTAX?

3. opaceyaaiiTe, Kax MOTIH G PAIRHEATECA TIEPCHICKTHRM TOTHOTO 1 Te-
PAIERTINECKOTO KIORUPORAHIS Ye0RCKA.

Ouenxa

1. Ouenire, KaKoil METOR KIONNPOBARII HenOBEKa GOTee peaTHayeN i Bbi-
TOEeH 1 CeroAusIIeN dTaIIe PASBITHS HAYKH, TEXHOIOTH, MOPATH K OPHCHDY-
Aemtyuis. Byfer au 9THINO ¢ NOSHIAIE MOPAI  PEIIINN COILABATE KIOHHPOAIL-
Hile KO NAIHE AUBYIX JIOACH, POAACHEAX APYTHMI POAUTENANI (e Tew,
ot xoro om monyuman JIHK sysonmus n senmuus)? Kaxoe Gyaymee aosier
onczaTs HeTOREUCCTRO B STOM CayUAC?

2. Oficyzure u onennte Bucxasmsanne Manafiornca Basoca: «Hem Hurarux
connenuis & mox, umo kAo werosexa ckopo noseumes. Bosxoxno, e20 coidax
He 2, HO Hem GCOANMKO HUKAKUX WANCOS, ¥MO JMo20 He npou3oidem .

§ 39. Tpumenenne epuentos B Xunmu,
HpOMBIIIEHHOCTH W MeHIHHE

Liens u3ywenus 3moil mems: OGCYRATS BOMOKHOCTE NUMEHEHUS hepMEHTOB
B XUMIUM, NPOMLILLNEHHOCTH U MERMLMHE.

Umo maKoe dhepmenmbi? KaKot KNace OpeaHUYECKX GSIUECME & OCHOGHOM
‘A&n7emCs dhepmeHmamu? Umo O3HaYGEM GHIPAXEHUE, MDUMEHAEMO & OmHOLE-
Huu chepmermos: «[To0X0dUM KaK Koy K 3amKy»? KaK @bt moHuMaeme ceoticmea
<hepMEHMO8: BKIMUBHOGI, CTIEUUGYUSHOCIS, UX CUISHYIO 3ABUCUMOCIS OM yCnO-
aus: pH, mewnepamypa u m. 0.7

8 knacca; § 10 - yueGrk Ana 9 Knacca; § 5 - yeBHuk Ans 10 KNAcca; § 2 AaHHOTo

m UYmo HyxHO MoBMOpUMS AN yeNeWO20 3yueHUS memsi? § 5 — yieBaAk Ans
yieBHiK.

@epuents B npomsimIenHOM npoussoxctse. B camow mauare XX 5.
AKTHBHO pROBUBATACH OPOMILBHAS M MIMKDOOHOTOTHYECKAR NDOMBILLIH-
HOCTS. B 9TH e TOXH GUIN IPEANPHEATH ePBEE NONKTKH HATAITE 1PO-
M3BOACTBO AHTHOMOTHKOB, NHIIEBEIX KOHIEHTPATOB, NOTYYEHHHIX M3 APOK-
el OCYIIECTBITS KORTPOI (DEPMEHTAIMN IPOLYKTOB PACTHTEIBHOLO I HH-
BOTHOTO POHEX O AEHUS.

C Tex caMBIX HOP (PePMEHTH YENeIHO HENOTB3YIOTCH B IPOMBIILIEREOM
npoussozcrse. Cerons Ges (ePMEHTOB He 00XOXATCA TAKHE TDAMUHONHHE
HADABIEHHA THIEBOH NPOMBIILIEHHOCTH, KAK CHPOBADEHIE W IPOHIBOA-
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K KAKHM NOCTACTBHAM NDHBEZET VBEIHUeHME WIH COKDAIICHNE WHCICHHO-
CTH KAKOro-7HG0 BIAA A DKOCHCTEMS! B IETOM. B Cyuae BPEIHOTO BHOpOCE
KAKHX-71160 BEUIECTS OTH MTOME NOIBOIAT OUEHHTS VINEPD, POh MepOUpH-
Tiit 10 €O MKBHARIIN 1 BPENs, HEOGXOMMOE /UIf BOCCTAHOBIEHHS IKONOTH-
weckoro pasosecus. TIpei e 4eM NPHCTYNATH K UIMEHEHHIO DKOIOTHUECKOH
OBCTAHOBKH, HAIPHMED B CIyYAC AKKIMMATHGALMN HOBOTO BUAA B VCIOBHAX
Kasaxerasa, HeoOXOAMO yuecTs nee nocnexcrsus. HysHO NOMHHTS, 4TO pe-
GYABTATH MOJEMDOBAHMA TOXBKO B TOM CIYHAE OYAVT AOCTOBEDHEIM, eCit
B KOMIBIOTEDHYI0 IPOTPAMMY GELIH SA0AKeHE! Ge3OIIHGOUHEE HCXONHEE AaH-
s, HagewHble Coefemis, HANDHMED, 00 MHTEHCHBHOCTH DASMHOKEHMS,
0 NUTAHMH, CKOPOCTH POCTA, NPOUEHTE CMEPTHOCTH M AHHAMIKE UHCIEHHOCTI,
MOTYT GBITH OZUEHE TOTKO B XOA€ HONEBBIX 1t ABOPATOPHELX HCCIEAOBARIHL

Ha repputopun mameli cTpaub! AeliCTBYOT MOHUTODHHIOBHIE CIYHOHI,
(pUKCHPYIOUIHE PASIHUHbIE NOKA3ATEH COCTORMSA OKPYKAIMIeH cpeabl.

Buauense cayuaiHOH BHIGODKM W MCTIONBIOBAHME CTATHCTHUECKHX Me-
Tonon amammsa nammbix. TIDHMEHEHN MATEMATHUECKUX M CTATHCTHYECKMX
MeTOZ0B 00pAGOTKH AAHHAIX MOIBONAET HCCACIOBATENIO BHIABUTE i MPEAOT-
BPATHTS OWIUGKI, JONYCKAMbIE NDH AHATIE PE3YIBTATOB HCCTEAOBANMA.

B IpAKTHEE HEBOSMOMHO UCCIEZOBATH Bee GHOTOTHYECKME OOBEKTH, HX
nOKA3ATENN WA Bee KOMIOHEHTH! GOsormeckoli cueremsi. Tlootomy, Ans
TOro UTOGHI CAAATH AOCTOBEPHSIE NPEATIOIOKEHI 00 HIYUAEMOM ABICHMH,
HENOBIYIOT TOBKO 0GCIENOBANBIE UaCTH — Gbl00PKU. BHGOpKA — 7O He-
cegopanmas uACTS wero-1uGo, Hexoei zeneparbnoll cosorynkocmy. Merogom
BHIGOPKH MONB3VIOTES HE TOABKO GHOMIOTH, HO M COLHOIOTH, (APMAKONOTH,
MAPKETOI0TH, 9KOHOMUCTS 1 7. &. B iijieale BHGOPKa JOIKHA OTPARAT: BCe
cBoticrsa renepansHoii cookymHocTi. TAK, HAPUMED, €CIH HCCICAYETCH He-
Kuii 71ecHOM MacCHB, TO A0CTOBePHOI BHGOPKOH He MOMKET OHITS ero omymKa
JIH Geper J1ecHOTO 03epa, TAK KAK OPrAHM3MBI, ODHTAIOUIHE HA Gepery Wi
Ha omymKe, GYAYT ABHO OTMMUATCA OT OfHTATENe] OCHOBHOH MecHOl A,

OCHOBHBIMH YCIOBHAMI AOCTOBEPHOCTH BHIOOPKM ABAIOTCS:

1) ee TUIHUHOCTS — COOTBETCTBHE reHEPATBEOM COBOKYNHOCTH;

2) cayuaitrocts (upw cayuaitoli BHIGOpKE CHIKACTCS BEPOATHOCTS HEAOC-
TosepHOCTI);

3) MakenmanbHE 0FBen (den Gonbie BHOOPKA, TEM BHIIE ee K0CTOBED-
HoCTS).

Tax B PMBHOTIOTIH METOBEKA IPH AHATHIE AOCTOBEPHOCTH TeX WL HHEIX
AMATHOCTHUECKUX METOAMK BHOODKU MeHee 30 0GBEKTOB BOOOWE CUMTAIOT-
cn HepocToBepuBIMI. JLIA UCCIEAOBANIA OPrARNIMA HETOBEKA MHEHMATBHO
npuroamoit cuntaetes BHGOpKa B 50 HemHTyeMBix. JOCTOBEPHBM B Toli WK
uHoii cTenenu cumraercs ofven BEGOPKK 0T 200 10 1000-2500 uenosek.
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€TBO KMCIOMOTOWHBIX NPOAYKTOB, NPOMIBOACTEO ANKOTOBHON MPOAYKLMI
(5 mepsyio ouepens BuEoReMMe W muBoBaperie). TaksKe DEpPMEHTH HAPEBIe
HENOBIOBATHCE U B APYPHX OTPACIAX (B KOKEBEHHOM HPOUIBOACTBE, MUBO-
sapesui, citocosamuu u 7. 4.). Ho ceifuac (ePMEHTH CTAIH MpHMEHMMB!
M B TAKHX CPABHHTENBHO HOBBIX OTDACIAX, KAK MYKOMOIBHAS IPOMSIILIEH-
HOCTH, IPOMIBOACTBO COKOB, CTHDATBHEIX HOPOMIKOB, (APMAKOIOTHH, Pas-
IMUHBIX BHAAX NEPEPAGOTKN PACTUTEILHOTO CHIDBA i T. A DEPMETE MpH-
MEHAIOT U UPU OHCTKE CTOWHBIX BOA, W BHOPOCOB NPOMBIIUIHHELX mpeA-
IpHATHI, He CBASAHHBIX € NPOMIBOACTEOM POAYKTOB NUTAHMA.

B Kauecrae pUMEDa NpAMEHEHVA GEPMEHTa MOXHO NPUBECTH 3-TanaKToMAay,
NIDUCOBAMHEHHYHO K MATHWTHOMY CTEPKHIO-MEWATKe, KOTOPYHO MCNOMB3YIOT AT
CHUKEHIA COACPXAHAA MONOUHOTO CBXaPa B MO/IOKE. TaKk NORYWBIOT NPOAYKT,
He PaCLIENMAIOLATICA B OpraHU3ME BONLHOTO PEBeHKa C HACIEACTBEHHOT Henepe-
HOCHMOCTLHO 7aKTO381. OBPABOTAHHOE TakwM OBPA30M MOTOKO XPEHHTCA B 38MO-
POXEHHOM COCTORHWH 3HAUUTENLHO AOTBLLE U HE NIOABEPIAETCA 3aTyCTEBaNMI0, N0
CpaBHeHMIO C aHANOTaMM, NONYHEHHbINM BE3 UCNONBI0BaHAR dEpMENTOR

TIpenmymecTsa | HETOCTATE N HENOIBIOBAHNS DEPMEHTOB B NPOMBIIILICH-
HOCTH. Y (PEPMEHTOB 110 CPABHEHIIO ¢ KIACCHUECKMMN XHMHUECKIMH KATATH-
3aTOpAMH €CTh KAK IpeHMYIeCTa, TAK  HetocTaTk. KAK BH nOMHUTE, bep-
MerTH — Genkit. Cle0BATEBHO, OKU OYAYT PASDYIIATECH — ACHATYPHPOBATS
107 BodKeHETEIEN HEGAArONPHATHBIX (AKTOPOB, TAKUX KAK BHICOKAR TeMIe-
DaTypa, BOIAEHCTEHE CULTLHEIMM IIEIOYAMI I KHCIOTAMH, BHCOKHM COAep-
KAHIEM KUCIOPOA, /A M IOCTO « H3HAUIMBATHCS » B TEUSHHE LINTELHOTO Bpe-
MeHH, faKe 663 YUACTIA HETATHBHEIX (AKTOOB. DTO SHAWNT, UTO (epPMEHTS!
He IPUMEHNMEL B DEAKIMAX, CBAIANHEIX ¢ BBICOKHMMH TeMIEPATY PAMIL, CO CHII-
KOM KHC/IOH WIH 10U HOI cpexolt, ¢ BHCOKIM AaBeHHeN i T. A. B T0 Bpess
KAK, HAUDUMED, ILIATHHOBHE KATATHIATODH BELIEDAKUBAIOT Bee BHIENepe-
WHCTEHHbE VCIOBIS, NOKATHBAIOT OTIMHYIO KATAINTHUECKYIO AKTHBHOCTS
¥ IpH 9TOM He MIHAIMBAIOTCH.

BTopoif HEAOCTATOK — ACTO NPOMIBOACTEO (PEPMEHTOB OOXORHTCH He fe-
IIeBNe HEOPTAHMUECKIX KATATMIATODOB U JAUACTYIO OHO CIOWKHEE, TAK KAK
HEODXOMHMO CHHTESMDOBATS GEIOK CO CTPOTO OUPEAETEHHOH AMMHOKHCIOT-
ROl mocienoBaTensHoCTs0. MaMEHeHHE NOCIEAOBATENBHOCTH Beero ORHOM
AMMHOKHCIOTH MOKET HOTHOCTEIO THUINTS (EPMEHT KATATUTHUECKO! AKTHE-
soctu. TIo3TOMY UX NPOMIBOACTEO OUEHS CIOKHO H TPeOyeT TUATeNbEOM 1of-
roroski.

Tpetuii u cambuf BANHHI HeJOCTATOK, KOTOpSIH feraer mpoGIEMHBIM
npHMeHEKIe PEPMEHTOB B IPOMBIILIEHHHIX MACIITAGAX, — YACTO OUEH CIOK-
HO mocte peaxuuii otiemuTs Mouexyms Qepmenta or cyerpara. Ho ora
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Puc. 25. Muzoxouzpis

Creayiomee nsobpaerue — xioponnact (puc. 26). HeKTounTens o Xo-
DOLIO BHE BHYTPEHHME MeMODAHHLE CTPYKTYDH! XI0DOILIACTA — THIAKOM-
B TPAH, WM TDAHEL, A TAKKE TUIRKOMAM CTPOMBI, W namentst. Kpome
TOr0, NPHEYTCTBYIOT IHIMAHEE KAILIM, HO He BUAKEL PHOOCOMEL.

TIpu ysemuuenuu Goxsie, uem 5 5 Pag, XOPOIO NOKAAEL UMEHHO MeM-
Gpankt, coxepiKamue XI0PODIIL, MECTO, B KOTODOM IPOTEKAIOT CBETOBHE pe-
K dotocusresa.

Crenyiomee u3o0paxerue ~ KPYIHAR eJMHAR BAKYOTD B UEHTpE PACTH-
TembHOM KaeTH (puc. 27).

Cy2s 10 PA3MEpAM BAKYOIIH OTHOCHTENBHO OCTATBHOTO 05BEMA NPOTONA-
cra, 970 crapeioman Kerka. Ho OHA XIBA M AKTHBHO (BYHKUHOHHDYET, TaK

Tuzaous crponss  Crpowss _OBorouka miaeriza

2 N P TGl
0,530 Tpaxut

Puc. 26. Xxopomaact
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Puc. 27. Baxyors

KaK B Hell X0POIIO 3AMeTHH! HepAIpYmUBLIMECs XT0pontacTsL. C1abo BHAeH
ToHOmTACT — MeMOpaHA Bakyo:u. ONHAKO O €r0 HANMGMH CBIETENBCTBYeT
TO 0BETOATEBCTRO, UTO CAMA BAKYOND NDIKANA LHTOILIA3MY K MepHGepus
xaericit, Kanim, HAXOAAUMECH MKAY BAKYOABIO U XAODOIIACTAMI, MOTYT
G THGO BKTONERUAMH, THGO METKUMM BAKYOMAMN, OTIETIHEO BUAHA LH-
TONTAIMA B BHAE HENYIHPUATOH CTPYKTYPE MEHAY XIOPOIIACTAM.

SLAPO B AAHHOM KIETKE AOMKHO GHITh NPHKATO K MeMOpAHe ¢ HeSOBIINM
KOHUECTBOM LHTONIAOMEL. OHO MOJKET OBITh HEJAMETHO 34 HENPOIPAUHEINM
XI0POILIACTOM, BeAb HIOOPANEHIE II0CKO., A He 00bemHoe. BOaMOKHO, uTO
0HO NPOTIAXBIBAET CKBO3H MONYNPOIPAUHYIO BAKYONH, GYAYWH NPIGKATHM
K aguelt uACTH MeMOAHBI KIeTKH (HEKAs CTDYKTYDA — TEMHBE NATHBIIKH
B weRTpe BaKYOIH).

Clte/iyeT OTMETHT, UTO OTAMUNTS MEKHe BAKYOH OT IH3OCOM, HEPOKCH-
COM I KATIeNIeK KUDA HA UEHO-GENEIX MHKDODOTOrPAQHAX ¢ HESONBIINM
paspemesuen HeBoSMOXHO. Beah He 3R IMIOCOMEI HASBIBAIOT NUIULEGAPU
meabubixu 6axyosau. V XOTH HACTOAILME BAKYOIH XADAKTEPHB! TONBKO AT
pactemuii, 4 IM3OCOMEI — A1A TETEPOTPODOB (HMBOTHBIX M rpHGOB), OBt
ILIAH WX CTPOGHNS CXOJH U He MMEET eTKO BHPAKEHHBIX BHENIHHX OTIH-
Wit DTO MySHP ¢ KIAKOCTSIO, OrpauvenHOl MeOpauoii. Uro Kacaetcs
BOSMOMHELX OTAMUMI, HACTOAUIE BAKYOMM WAL NPOIPAUHEL, UeM IHIIeBa-
purensaie. BCii OHI M SATOTHEHB! COACPHUMBIM, TO ITO MOTYT GHITH KpHE-
TAJLIBL OKCATATOB KAIbINA, OGPASYIOIIHE APYIb, NOXOAKNE Ha CKONICHNA Mit-
Hepaos.
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Pac. 28. Kounesc Toanimi

Pac. 30. Pubocoss: SIIC

Crenyiomas muxpodotorpadus Kom-
maexca Tomsasn (puc. 28). Dror oprarous
npectassier coboit cTOmKM U MemOpaH-
HEIX HOMOCTEH W OTHIHYPOBBBAOECH OT
HUX nyampeKu. BHEMIHE OPraHOWA NOXOHK
Ha rragyio OIC. Taxske uX oGBeAMHAOT
ABe CXOAHBIE (BYHKNMM: BHYTPUKIETOUHBI
TPAHCHOPT BelecTs, CHETE3 M MOXM(MKA-
wus yraesonos w aummnos. Bemse xom-
mexe TOMBKH JETKO OTIMUNTS OT 1epoO-
xosaroii DTIC 1o oreyrersmmo pudocon. OT
raagxoit DIIC o oTaMuReTeR pacmonoe-
HMEM W PA3MEPOM 3AHMAEMOTO NDOCTDAH-
crsa, a make orcyrcrsmem y OIIC guk-
THOCOM ~ OTACNIOMUXCA MEMOPAHHBIX
nyasipsKoB.

Komnnexe Tomsixu, Kak mpasiio,
PACHONOKEH BOAMIH KOMIOHERTA KIeTKH —
ALpa W saHEMAeT HeGOTBUIOH yuACTOK
LMTOIIASME, 8 He NDOHHAMIBAT ee Ha-
cKBOSB, Kax 910 feaer raanKas DIIC.

Kax BBl yiKe J0ragaICh, Kaee pess Hoi-
zer 06 DIIC - omponnasmMaTHuecKoli cern —
raagkot u mepoxosatoii (puc. 29, a, 0).
Ha npescrasienusix MuxpodoTorpadusx
OTAMYHO BIHO, UTO MEPEA HAMH OZHOMEM-
Gpanusiii oprasoms, o0pasylouyi uIBKTYIO
cuereny kamansues u nonocreli. Cornacko
MHEHHIO GOBUIMHCTEA WHTOIOPOB KAHATE-
1561 DTIC MOTYT 3AHUMATS UyTS M HE HOMO-
By 00bema wuTOMTAIME Kuerki. Hen-
Ho aT0 cwolicrso raaaxoit DIIC xopomo
HPOILTIOCTPUPOBAKO HA AAHHBIX MHKPO-
Qororpadusx.

epoxosatan 9IC ormuaercs ot
raankoli mammumen  puSocom. K romy
e ecum jamh Gonbmee ysenuuemue, To
ormmuEO BHAHO caMu pHOOCOMH B BujE
cxomnenuit mapuxos (pue. 30). Omi
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Puc. 31. Kaeroussii 4emtp cocront ux ABYX mentpuoeii:
ewrpuons @ ~ nomepeumuii BuA (wppans 1-9 ofosauens: 9 TpunIeTOn
HKPOTPYGOtex); HeRTpROML 6 ~ HpOROTBHHIL B

pacnonaraiorcs kax Ha MenGpane mepoxosaroii DIIC, Tak u B CBOSOAHOM
BiAe B WHTOMIAGNE.

Crteayiomue MUKPOGOTOrPAGHH HOKAIHBAIOT CTOCHUE TPHILIETOB MUKDO-
TpyGouex kaemounozo yenmpa (puc. 31, a) u yenmpuoaeis (puc. 31, 6). Mpu-
“em jaHo momepeuroe i MPoRONBHOE H3OGpaenue. Ha momepeuron uao0pa-
JKEHMH XODOINO PASTIUHMB O TPHIIETOB MUKPOTPYGOuex. Hamommms, uro
(oMYA BHYTDEHHETO CTPOCHIS W UEHTPHOAEH, W HKIYTHKOB, I PeCHHYEK —
910 942, 1. e. 11 MUKpOTPYGOUEK, 2 M3 KOTODHX B LeHTE, a 9 00pA3yIOT
KOABLO O nepHepuH.

Ha nOOBEOM UGOBDAKEHIN BUKA BEITAHYTAR CTPYKTYDA MUKPOTPYGO-
“eK, 0BpAIYIOMIX OAHY EHTPHOS.

BakHO yUNTHBATE U pACIOOKeERUe HeRTpHONEH B KieTxe. Kak npasiio,
OHI PACHONIO’KeHK NPUEHAUKY.IAPHO ADYT ADYTY M HAXOAATCA BOMMaH SPa
Kaerki.

Ha Hewerxmx imim QpATMEHTADHEIX MUKDPODOTOrpAGMAX KIeTOWHE
LEHTD MOKHO CHYTATH ¢ (DPATMEHTAMM NUTOCKEIeTA KIETKH, MHODHODII-
ZaMH WM MUKPOHWTAMM BHYTDH muTOnasMsi. Ho uaime Bcero anements
IuTOCKe eTa PA3BPOCANEI M0 Beell NTONIAIME PABHOMEDHO H GECIOPANOUHO.
VX HUTH He 00PAIYIOT XOPOIO PASIHUKNOH, OTPAHMUEHHOH CTPYKTYDHI, KaK
LEHTPHONN, OHU HANPABACHH B PAIHEIE CTOOHBL.

B 3aK.110U€H I XOTE10CH Gbl OTMETHTS: SHAYHTEBHAS TEOPETHUECKAS IOL-
TOTOBKA 1 GHAHME MATEpHAZA 06 0CODEHHOCTAX CTPOEHUS i (YHKIHOHMPOBA-
HUS TEX WIN WHBIX OPLAHOMAOB He ABIAIOTCH OGAJATENBHBIMH YCIOBHAMH,
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CHOCOBCTBYIOUYHMH yMeHIIO GHCTPO M HETKO ONDEACIATH KOMIOHEHTH! Kie-
TOK HA IpefIOKEHHHX MUKDOQOTOrpAQUAX. B 0CHOBE YCHEMHOCTH TAKWX
Reticteuil nemar Asa oScrosTenscTsa: 1) Kauecrso camoli MMKDOGOTOrpa-
(uu, O0BEKTHEHO 0TOGPAKANONEH OTAE/BHbIE KOMIOHEHTE WM BCIO KIETKY
¥ 2) HaBBIK paGOTH ¢ MuKpodoTOrpamaMu. Yes Gonsute MukpodoTorpaduit
© NOAUMCAMI U ODBACHEHMAMH NPOCMOTDEN MEJMBIJ, TeM Jerde ey Halitu
AHATOTHUHOE MIOBPAKEHIE, ATKE €CH OHO BYACT HENOHEN, HEUETKMM, HHA-
Ye OKpAIIEHHEIN, ¢1A60 PAJHUMMEIN, (BPATMEHTADHEIM WIIH NEPeBEPHYTHM.

Opeanoudei Kaemku, epynnei 0peanoudos no GuROTHAEHLN PYHK
yus, wurkpoomozpagu.

Ymo HyXHO MOSMOpUMS OIS YCNeWHOZ0 SbiONHEHUS NAGOPAMOPHOL PaGOMe!
Ne 67 § 12— yueGHuk ansi 7 knacca; § 1, 2 — yueGHuk Ansi 8 knacca; § 1 - yuet-
Huk N5 9 knacca; § 11-14 — yueGHuk ans 10 knacca

S——
=
e

Xod padomt

1. PaceMotpiTe MuKpOGOTOTPAGNN KIETOK I OPFAHONAOB PAVMHEX THIOR.
Cpapmrre mx ¢ nGOBpEHEMIANI B AANKOM yCGHIIE.

2. Bapucyiie xeTxy, 0G0INATHD Bce HMEIONIECA Y HeE MACTI i OPFANONALL.

3. Hemonboys yueGmmms, MmcpoGoTOTpaIH 1 HMAOGPAKEHIS KICTOK PASTITHL
manos, sanoamuTe Tabmny 1 oSosmausTe Ha MpeRTOmemmLX pucymsax B u B opra-
oML 10 moMepax, pmCan b TaGmNY WX ocoSemocTI.

B xauccrse KONTpOMLHOf paSoTs: 3amoxmiTe TabMMIY «CTpOCHNC i YNKIHOM-
posamme oyxapuoTmceroit KaeTis. Borabure B CTOTBMS HEOGXOMINYIO MEOPNa-
wio.

Croaten 1. HeoSxoamo yKasaTs HOMEP COOTBOTCTBYIOIETO OPTANONAR, HONOTD-
ays waoSpawcenis A, B, B. Ho noMmiTe, w70 me Bce O MA0GPAKeNH Ha PHOYRKAX.

Croaben 2. ¥xanarre xomrecrao neuGpan muppass 0, 1w 2.

Croaten 3. Heobxommmo serasurs Gyxny P, ecmi bb CumTacte, 470 913 opra-
oW xapaxTepust TomuK0 AT pactemi, Gykpy UK, ecau cunracte, w10 omn comh
ToauIo y pOTHAX, 1 GyKpnt /K, ccam omwm €CTh 1Y TeX, 1 Y APYTHX.

Croaben 4. Berapsre nee mippst, 0503HaTaIOmIE OPraHONA, B COOTICTCTDYIO-
e crporcn TabaL

Tomnurre, wTo ozua 1 Ta e WPPA MOET COOTBCTCTBOBATS OXHOMY LTI HECKOTD
st opranonan. TIpi 9TON Her MBPLI, e COOTRETCTRYIOMEHL 1t OAHOMY OPFAHOAY.





OEBPS/image/423.jpg
Opsofi U3 CAMBIX HAZEXHBIX MAHMIYIALMH IS TOBBINEHUS KOCTOBED-
HOCTH CUTAETCH CPABHEHHME PEIYTHTATOB HEIABHCHMO IPOBEACHHELX HCCTEA0-
Bauil 1BYX 1 Gosee BEIGODOK.

Kakue bl METOZB c60PA JAHHBIX HCCIEAOBATENN HU HCTOTHIOBATH, /1S
cratuctTHuecKolt 0GPAGOTKI PE3YIBTATOB OHM NPHMEHAIOT TP OCHOBHEIX 1O-
Kasarens:

1) suarerue cosokymmoctel;

2) cpesn apudMeTHUECKas BenHMEA (TN CEAHEE IHAUCHNE);

3) cpeasee KBanpaTHUECKOE dHAUEHIE.

OcramoBuMes Ha JBYX M3 MCHOTHIYEMBIX MOKASATENeli HECKONBKO NOA-
pobee.

BIABIHME COBOKYNHOCTH — 9TO HIMEEHHE SHAUCHMS TOTO WM WHOTO
NOKA3ATENS M €rO pACHDEXeeHHe B NONYAIMK (KOCHCTEME W WHOM He-
cxenyenoli Gnonoruteckoii cucree). Hanpunep, nokasatexs pocra yuamux-
. JONYCTIM, BEL UGMEPIIH POCT BeeX yuamuxest 5 napamtenn 11 Kiaccos.
DTH MOKASATENN MOMHO JAINCATH, MENOTHIYA ANQABUTHBIE CIHCKM VueHH-
KOB K/1ACCOB, KASHBAA HANOTHB KaXcLoli GaMIIMM yueHuKa ero poet. Ipn
oM, fonyeTum, B Bamell mKote TpU 11 KIACCA U COOTBETCTBEHHO TPU CIH-
cxa. Beaw Be pemnte IpaBiisHo 0OPMUTE NOTYHEHHbe JAHHME B BHAe
6BLAGICHHOI COBOKYNHOCU, BaM GYAET HEOGXOQMMO COCTABHTS TAGHILY, OT-
PAAIONYIO MAKCHMATLHEL U MUHUMATBHSI DOCT, A TAIOKE CTENEHS BeTpe-
uaemocTH Kam0r0 mokazaTens. To ecTh TAKAR TAGNMIA OYAET MMETH creny-
fouyie sueiKK 1 BKIOATS B Cefsi HH(OPMAIIHIO O POCTE YISHNKOB BCEX TPeX
KJIACCOB B COBOKYIHOCTH:

max Tipyriie sasenia pocra, e min
Poct 186 [182 [179 [175 [172 [171 [169 [167 [165 [162 [150 [146 [148
Kowsoyaen [L |2 |1 [16 |7 |38 |2 [t |1 |2 |6 [z |1
© aasmsane no-

TlonaTho, uro Taxas BHGOpKA YHCTO rHNOTeTHYECKAR. B TPEX KIaCCRX BO-
oBliie MOKeT He OKA3ATHCA YUEHUKOB ¢ pocTom ot 162 1o 150 cu. Mazosepo-
ATHO TAKIKe H TO, UTO YUEHKOB MMEHHO ¢ pocTom 169 cu okasazocs Gorbue
Beero - ax 26 uenone. Jlanuas TAGINLA AAETCA TOHKO B KAUECTSE NPHMEDA,
70 He peansmsie naumsie. Ho B, KAK COCTABIMOTCA HOXOHEE TAGTMILE,
BBI MOJKeTe CIeNATH BHIBOA O CBEACHMAX, KOTODHE MOKHO U3 HUX UIBIEU.
Ipedeati 6apbupOsaHUS NPUHAKE — ITO MAKCUMATBHOE 1 MHEHMATBHOE €r0
smauens — 186 u 148 cx. Cootsetcrseno ux pasdpoc (Juenepeus) coetasis-
er 38 cw, wn 23,5% ot cpensero snauenus. HanGoree uacto serpeuaemiii
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npouema Gua Gnaromonyuno pemena. COSAAHSL TAK HASHBAEMBIE UMMO
GuaUI06aHHbLE (PEPHCHMbL, KOTAA DEPMEHT HAHOCAT HA KAKYIO-THGO OCHOBY
(HOMMMEPHYI0 MM TENeBYIO MOBEPXHOCTS, METAILIMUECKUE CTEDAKHI W T. A.)
¥ 10CIe MPOBOART XMMMUECKOE LI BHaUECKOE coeauserue. TaKoli pepyent
He DACTBODAETCS H He CMENIMBACTCS ¢ NPOAYKTAMI PEAKIHH, IErKO HIBIEKa-
eTes noCTe FABEpIeNIA NPOECEa I yUIE XPAHNTCA.

Orpommst u npemmymecrsa (epmentos: 1) Bhicokas shdeKTHBHOCTS
(4ACTO UPEBOCXOAAAA HEOPrAHMUECKHE KATANMGATODH B COTHN W TEICAWH
paol); 2) BEcoKas cenHPUUHOCTS — DEPMETE, KAK NDABILIO, KATATHIHPYIOT
TOZBKO OZHY PEAKIIIO, I, COOTBETCTBOHKO, HE MOTYT ¢BMEIIATECA» B ADYTHE
XUMUUECKUe MPOUECCH W HCHOPTUTS WX, OHM XHMHUECKH HEAKTHBHBI KAK,
Hanpuwep, cepuas xuciora. T09ToMy (epMeHTS! Golee GeIOMACHEL, Aerki
B TPAHCHOPTHDOBKE 1 XPAHEHIH.

TIpumenenie GePMENTOB B METHIMHE HEIBGA OTAETNTS OT PHMEHEHNs
B BeTepUEADHI, (APMAKOTIOTHH, CENCKINI, CebeKOM XoanieTse.

Tennas unxenepus xax wobelimas obIacTs ueOBeuECKuX IHAHUI TOKE
HEBO3MOKHA 063 HCHONLIOBANIA PAGOTH (epMenTOB. Bee mpomecchl, CRAIAH-
HEle ¢ UeJCHANDABICHHBIM COIAANIMENM In VL0 (B IPOGMPKAX) HOBBIX KOM-
GumaIMi TEHETHUECKOO MATEPUATA, KAK M BCe MHEe NPOUCCH! KM3HEAes-
TENBHOCTH B HBHX KJIETKAX, TAKKe KOHTPOAMPYIOTCH (epmentawu. Hpu
MOJIEKYIAPHO-TEHETHUECKIX HCCIEIOBARMAX GHLIO YCTAHOBIEHO, UTO B KIET-
KaX GAKTEpHii HMEIOTCH (JepMCHMbi-DECTPUKASH, CTIOCODHBIE «PAIPETATE
sozexy.st JIHK Ha DPATMEHTS B CTPOTO ONpeeNeHKEX yuactkax. Eets pep.
Mewmer-auzasbi, occoemumomue (scmusaouyes) gparvents: JHK. B pe-
yabTate uccsexOBaHMii HOCTENeHHO GBI WACHTHOUIMPOBAHEI Bee DepMEnTSL,
KOHTPOAUPYION{HE MPOIECE CAMOKONMPOBAHMS 1 PEATHIAIII HACTEACTEEHHON
MHPOPMALIH KAK B KIETKAX POKAPUOT, TAK 1 B KIETKAX 9YKAPHOT.

B OCHOBY TeHHO UHXEHEPHI eI UeTHIPE (YN AMERTATLHELX OTKDHITHA:

1. Orkperue Qepwentos, epaspesasomuxs JIHK, - ondonykieas
¥ 9K IOHYK A3, WA pecmpuKMas.

2. Orxpuirie depmentos, «cuupanomuxs JHK, - auzas.

3. Orkptie (epueHton KIeTok, ocymectsmomux cumtes JHK
w PHE, — noaunepas. epwente pemnuxanuu: J{HK-sasucumsie JHK-nosu
epasei. Depmentst Tpanckpunm: JTHK-sasucumsie PHK-noaumepass, win
mpancxpunmasei. Tospsee apyrux oGnapyssens: y PHE-cogepmauux supy-
con Qepments, crocoGHbe Karanuauposats cunres JIHK no marpune PHK —
PHE-sasucusvie JHK-nonuxepase wiu ux Goliee npocroe Kassanie — 00panm
Hble mpanckpunmasi. TYT HAGBAHBI TOTHKO CAMBIE OCHOBHBIE (DEpMEHTH,
B AeliCTBUTEbHOCTH B KIETKe /LA PEATHIAMH HACTACTBEHHOCTH HX TPeOy-
et mamHOro Gonbime.
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nokasarens — 169, Topoii 10 BeTpeunemoctu moxasarens — 175, a MaxcH-
MAJBHO DEKO BeTpewaewiX mokasatexeli wersipe — 186, 179, 167 u 148
coorsercrsenno. Ha 0cHOBE MMEIOUIHXCA AAKHBIX MOKEO BHCTPOUTS rpagui
6CMmpeNaesOCMU IPUIHAKOS W TOCTPOTS 6APUAKUORKbLLL PAD.

Cpenmss apudmernueckan exwumna. Kax su SHaeTe, 510 CyMMa Beex
nOKa3ATeNell BADHAHTOB, PAJACIEHHAS HA KOTHUECTBO BApMamTOB. To ects
cpenmuii poct A oToit BHGOPKH cocrasut 161,7 ca:

186+ 1822+ 179 + 175+ 16 + 172 7+ 171- 3+ 169 - 26 + 167 + 165 - 4 +
41622+ 150 - 6 + 146 - 2 + 148/75 = 161,7.

Cpeanan apudMETAUECKaR BenMUMHa 0BNAAAET PAAOM CBOTCTE:

1. ECAM K KaXA0MY 3HUEHNIO BIBOPKA NPABABHTE WA OTHATS OAKY 1 Ty Xe Be-
MY, WIM YMHOXATS 1 PA3AEAMTS Ha OBHY W Ty XE BEAUNMNY, TO CDEAHAR apHG-
METHHECKA YBRUNATCS WA YMEHBLIMTCA Ha Ty Xe BEnMuIHY.

2. Anre6pandeckan cyMma OTKNOHEHU OTACSHEIX BADUAHT COBOKYMHOCTA O
CpeaHeli apHOMETHECKOli 3Tl COBOKYMHOCT PaBHa Hy WO,

3. CyMMa K83APATOB OTKIOHEHWIA BaPUAHT COBOKYHOCTH O CpeaHeli apndne-
TMUECKOI MEHbLLE CyMMbI KB3APATOB OTKNOHEHITA OT V06O APYTO/ BenMAHS!

Cpenmss APHOMETHUECKAS BEIMUMHA ABIAETCA BAKHHIM MAPAMETPOM,
XapaKTepusylouy BHGOPKY. OHA HCIOTBIYETCA AIA XADAKTEPHCTHKI Ii0-
Gix coBokymHOCTEl B TeXHUKe, MEMIMHE i GHOIOTHN. DTO 0GODUIEHHA Xa-
pakTepucTiKa coBoKymHOCTeli, cocTasnmomuX BHOOPKY. MHorga sHauewmie
cpexmeli apudMeTHuECKoli BEIMUMHEL DEATBHO He CYLIECTBYET, HApUMED
4,5 norona win 161,7 M pocTa, XoTs IDH MIMEDEHMH MILLTHMETDH He Vil-
THBATHCH. B OTOM CMBICIE CDEAHAN APHOMETHIECKAS ABAACTCA AGCTPAKTHON
BENUUNHOM, KO B TO e BDEMS ITO U KOHKDETHAR BeIMUHHA, XAPAKTEPHIYIO-
INa% THINUHOE COCTOAKUE IPUIHAKA B BHIGODKE.

Buonozuveckue xemodei, nemodv. zeofomanuku, Memod Kiwwe
6bix yuacmkos, naowadounsie xemodi yuema, Nemod NAMUNUKYMOK,
43posusyaTbHILe MeMODbL, GIPOPOMOCTENKA, MEMOD KOULEHUS, CPEIHAS
apuguemuneckas seaununa (uru cpeduee suauenue), cpeduee Kaadpa
muunoe suavenue.

) 3uanue w nomemanue
1. OBusiciuTe, nOuEMY HBOIMOMHO, BANHCINE KOTHTCCTRO ACDRLER HA
OAHOM yuaCTKe Jeca, PACTIONOKEHHOM OKOZO 03€P, WHTEPHOTHPOBATS WX
KOMIECTRO HA TEPPHTOPIIO BCETO CCHOTO MACCHR.
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4. OTKpHITIE 1 HGYHEHUE IPHMEEHIA ¢ BEKTOPOB» — HEGOMbIIUX (pareH-
ToB JIHK, COCOBHBIX 0CYUIECTBHTS BCTPAUBAHME UY5KOro PPATMEHTA TeHOMA
B HHYIO KAeTKY.

XOTA HOCIENHEe OTKDHTHE He CBA3AHO HENOCDEACTSEHHO C OTKDHITHEM
W HayueHHEM (EDMEHTOB, 06 NEDEUNCICHHHX B HEPBHX TPEX NYRKTAX
(bepMeHTOB y uernoBeuecTsa He GHUIO Obi BOSMOKHOCTH MAHMIYTMDOBATS
¢ JIHK, cosgasars «rHOPUAHbIEs MOTEKY.ISI H BBOMTS HX B KICTKIL.

TexHonors rewoTepaniu Gina Bnepesie npAmeeHa & 1990 . npu neuenn
AWaHTY e CubBbi, HETHIPEXTIETHE ABOUKY, CTPAAGBLLET OT THKENOH GOPMS! Mt~
MyHOACGMLUTA. Y Hee Gbin NOBPEXAEH rew, COACPXALLI UHCTDYKLMA AT NOW3-
B0ACT8a Genka aneHoImHAEaMAHa3H (ADA). Be3 3T0T0 Genka Gebie KeTKU Kposu
YMMDAIOT, UTO AENGET OpraHH3M BE33ALINTHSINM NEPeA BUDYCaMM 1 6aKTepMAMM.

PaGOTaioWaR KonNWA reHa ADA Gina BBEACHa & KNETKW KOBM AWaHTH € NoMO-
Wt MOAGULIMPOBAKHOTO BMDYCa. KNETKA MOMYMMAM BO3MOKHOCTS CaMOCTOR-
TENEHO NPOU3BOANTE HEOBXOUNEI GENOK. Yepes WECTh MECALIEB KONMUECTBO Be-
TbIX KATOK & OPTaHH3ME ACBONKM NOAHANOCk A0 HOPMANLHOTO YPOBHS. AlepLUT
ADA KOMNEHCHPOBANCA AONOAHMTESHEINM UHBEKILAMA

Ha ocrose PaGOT GHOXHMUKOB CO3IAHE YCIOBNS /ULA PASBITHS IPOMBIIL-
JeHHOTO CHHTE3A U TPUMeHeHIS ()EDMHTOB, HMEIOUMX GOIbIIOE dHAUEHHUE
B MeZMUUHE M B PAAE TAKUX OTpACIeH, KAK Jerkas, NMIIEBAS 1 XHMHUECKAT
npoMBIIUIenHOCTS. C NPHMEHeHHeM (ePMEHTOB OCYIIECTBAIOT MUKPOGHONO-
rideckuii CHETED BHTAMUHOB, HAEAUINX WIMDOKOE NPHMEHEHHE B MEUMIM-
He u ceancxom Xosmitcrse. C HOMONIBIO TEHETIWECKUX METONME MONYWeHS!
W BHEZPEHBI B IPOM3BOACTBO BHICOKOAKTHBHBIE NPOAYUCHTH AHTHOMOTHKOB
(reHHO-MOMpHINIPOBAHHEE GAKTEpHH 1 TPUGKI). DTO MOIBOTILIO THAUUTe b-
HO YBOMMUHTS BHXOJ NEHMIULIMHA, CTDENTOMMINHA, TEPPAMMLUHA W ADY-
TUX AHTHOHOTHKOB.

[ Depuenme, zennan unenepus.
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2. OupeaeauTe cBSD MeATAY PASHOOGPASHEN i KOMMTECTEOM HOMyAAMHE it~
BoTHIX 1A 0o TeppuTOpiH. Kax 9T mokasaTe GYAYT CRAJAHEL ¢ PACTEHIA-
M, NPOUIPACTAIONUIN B 9O SiOCHCTENE.

puvenemue

1. JL1 yieTa MHCICHHOCTII KAKIX OPrANMNGNOR NPUMEHSIOT MOTOAN A9DORI-
ayaassofi cnesicit 1 avpodorocneic? Iloueny HCMOTLIYIOT MMEHHO HX?

2. CpaBHHTe METOZE NOACHETS MICKONUTAIOUIIX, IPHMEHABIINCCs A0 TEXHI-
HECKOTO MPOrpecca B IecaX LTI 3AKPLITAX MECTAX OGHTANISL.

Anamna

1. Hpoanamuanpyiite NpHMEPH, KAKHE METOZS! MOACHETA MICKOMHTAIOUIX
npusensiores & Kasaxerane, 06LACHITe, N0 Kaxofl IPHINNE IPUMEHSIOT K-
Ruti KOHKPOTHEL METOX 1 IPH TIOACHETE KAKIUX HKHBOTHEX.

2. BuckaziTe BaUe MHEKHE 0 IPUNHHAX, IO KOTODSIM HELIS TPOHIROAUTE
OCHeT MAEKONNTAIOUIX METOAON TPAHCOKTa 1 (MiIk) HPHMEHATS IIONAROTHAE
serom yuera.

Cinurea

1. Tlopaceysicxaiire, nodesy Ipi NOACHETe NTHI HCTOTBIYOTES He TOTLKO BiL-
ayasmstit Merox. PacckauTe, KaKHe MTOZM TOACICTA NTHI B HACTE.

2. Tlopaceyicaaiite, Kaik MOTMH BT NOTYNHS AANHHC 0 NPHKIBACMOCTI
HOBOrO Biza HA HOBO TeppHTOPIIL.

3. Cuopenupyiite curyamuio: «B Giuxaiuen Gydyuen 6 iecnox maccuse
pasnepon 29 za caywumes noxap, xomopuii ynuumoscum 30% depeaveas.

KaKyIo HOMOIL TIpH JTOM MOJET OKASATE KOMIBIOTEPHOE NOAeTHpoBae?

Ouenca

1. Hanumure pediepar o NpMMEHCHII METOZOR KOMIEIOTEPHOTO MOTETHPORA:
st 5 ofnacTi samuTH oxpywaouei cpean. Kax omu npumensiorcs  mamei
crpane u gpyrix crpamax?

2. OueRUTE SKOROMIECKIE i DKOIOTHHECKHE TOCTCACTRIS TPHMCHENIS Me-
T2 KOMILIOTEPHOTO MOACTHPORGHNS TH 3ACENCHMH KAKOfi-THGO TeppUTOPHH
HOBLIM BiAOM.

CraTHCTHUECKNX MTOOB ANATHIA.

Ifen: HCCTEAOBATS IKOCHCTEME CHOBTO ETHONA B MOTEBLIX VCAOBMSX, HCTOE-
ays craTHCTIICCKIe MOTOAN aNATHAA.

OGopydosanue: Mepian renTa, aumeiixa, Becki, TPAHCKIOPTIP, KOMILIOTED, KATh-
KYARTOP, MOGbie WHBIE CPEACTBA YHETA WHCICHHOCTH OPAHM3NOB (HAIDUMED, NOH-
BeHHOE CHTO, MOSBOIAONIeE H3BAEKATS 1 MOACTNTLIBATE PASHLIX HO PAsMepas Tera
oiTaTe eli HOUS NP HOCIEAOBATEILNOM TPOCEHBANII HEPEs CHETENMY CHT ¢ PASHEM
AuAMETPOM OTepCTI; GUHOK M i HOFIOpHEE TPYGH, e BMOpaNNO SKOCHCTENOT
Gyser Geper Kacust, manpusep, 5 r. ATHpay A1s Goiee TOWHOTO HOACHETa KoMHNE-
CTBa mTHI, AyUIe BOCTOTLI0BATLCS ONTHKOM






OEBPS/image/251.jpg
puwenenne

1. Cpasmure nonsm
Y —

2. Hagosure mpuammsi, o KOTOPHM pA3BNTIE TemHOfi WIKEHEpHI 1 COIAa-
nie pexonGumanTibx JIHK Gea oTkpuTiia onpeaenemmsx epyenton Gutto on

Anana

1. Menomsays npmmepst (vupa man Kasaxcrana), Aoxaire, uro amnoms we-
ToBexa yryumITaCH C MOMENTA OTKPHTHS (EPMENTOD B MENIAMIE, ALK
BAax mpoMmmIeRHOTO B cemscoxoasiicTnennoro mpomonoacTsa. Ipupemute
TpHMEpH MO AOMOMHTEBHbIX HOTOHHKOD.

2. Bucaznte name Mmemme o MpMTENAX, N0 KOTOPHM (epMenTHI me Me-
nommeyoTes B peaxmux ¢ BHCORof TeNmepaTypOfi B Aanaemmex. K uewy womer
npuBecT mx MemoMBIOBAMIE B TaKMX yeTOBHAX?

Cunres

1. TlopaceyxaiiTe, & KaxMmM MOCTCACTBMSM MOMET MpHBECTH Hapymemme
nocaeRomaTensoCTA Beero ommof aMmmoKuCIOTH B Geaxe. lokanuTe na npHME-
PAX, K KAKIM HOCIEACTBNAN NOET IPHBECTI HEROCTATOR AWKE OAHOTO hepyer-
Ta 5 opranmaue uenovera.

2. CrcremaTuanpyiiTe MTOCH W MINYCH TPOMIBORCTER H MCNOTSIOBAMIS
‘pepmenon 5 mpoMmIACHHEX MacmITaGAX.

Onemxa

1. OBeyamre peammyio curyamto.

B zopode H. na npednpusmuu no npoussodcmey oxens caomnuix neopeanuse:
€xux Kamatu3amopos, coemosusux w3 GoAvLOZ0 KOAUNCEMOa UNZpeduERMOS, Gtk
Kpyeaocymounniic epacur paboms: no cxenax. Caxo npouseodemso omdaaenro
HanoMuHAT0 KyxHI, @ wnenno: unepeduenmui no «peyenmys (ompaGomantioi
mexnosozuu) exeuusarucn, unoeda (31s 0INUT KAMaAUIAMOPOS) ONU wsNER
waauey, unoeda (91n Opyeux ramarusamopos) npedsapumensio nodsepeatuce
mexnepamyprony iy unony eosdeicmouro u m. 0. Tacmo nocae noxyuenus
HeobTodunoi «sazomosru» cxecs, Komopas Qoawna Guiaa emamy KAMAIUIG
mopo, «3aneraiaces 6 npoxbuuACHHO nevu (mexnepamypy MoNHO G410 npu
neobzodunoemu doseemu do 3000°C). Bamex comoswii KamauIAMOp u3sIEKAT
ex, ynaxosweacs u omnpasasacs nompeGumeamw. Bee ofopydosanue owuusaocs,
4 KOLICKMUG NPUCTYNAX K MPOUIBOdEMOY CACTYIOULELD CIONHOZ) KONRACKCHD:
20 Kamaausamopa. Beao saxeueno, wmo ace Kamaausamopei, npousaedenoie
& HOURYIO Caeny, 06aadarm ConvuLel KAMAIUMUNCCKOU AKMUHOCTILI, KeX Ux
anazozu, npouseedennme dnex.

TIpeAmooRcHTE MAKCHMATLHO BOIMOPKIOE KOTHTECTRO (PAKTOPOB, H3-3a KOTO-
prax 970 cTan0 BoaMOMHO.

2. Oamaxonsrecs ¢ peansmofi curyanmedi.

: CMMOBITHORANHEE (DEPMEHTES, «HEMMMOBHANIO-






OEBPS/image/432.jpg
Xod pasomst

1) Bapasiee muBepHTe yHacTOK (dKOCHCTeMY), HAMETSTe FPANIIE TePPHTOPHI,
Ha KoTOpoit Byzer Becticn MOzCUET.

2) Mexonn us ocobemuocteii noGpammoro yuactsa (wim menofi sxocerens)
ompexeiTecs ¢ MeTogan i 0GOPYAOBAMIEN, KOTOpHE B GYAeTe NPUNEHSTE.

3) TIpousneure HaMEper s, NPUNEHND KaK MOXHO GOTBIIE MATEMATHTECKIX
METOZOR A5 OGPABOTKI HOAYHEHHELX PeaYIRTATOR (PACCHNTHBAIOTCS CEANIE TOKA-
aaTem, HANPHAEP MaceA AUBOTHLIX I ATHHA CTE6TCH, KOTMNECTRO THCTLER (NBOT-
KOB, ILIOA0B) WM CAMITX paCTemiil, HX IIOTHOCTS I T. 1)

4) Maxcumansuo uenonssyiire KoMmsIoTepHyio Texiiky. Bocnobayiitecs roto-
Bsa opayavn 8 nporpasie Excel 1ubo cosgaiiTe cayi Taxie GOPMYH, KoTopLE
MAKCHMAZBHO 00RErAT 3a7aUY AATH HAHGOICE HOAHOE ONHCANIE IKOCHCTEMB C HC-
HOTLIOBAMIEN METOAOB CTATHCTIECKOTO AHANI3A.

5) [l onemii BAOBOXO Pa3HOOGPAIMS ONICHBACMAX IKOCHCTEN npeATaracTes
Hemob0BaTE yKasaube B maparpade nepsii win BTOpOil nexc Maprazeda.

6) OcpopiirTe pesyabTaTsi B Bife OTHETA C PHMEHCHHCNM TAGAMIL I OKOHYATE:-
HLIX BIBOZOB 0 HTOTaM npOBeACHHOi PAGOTHL.

Bakmouenne no pasnexy «Buocdepa, dKocucTeMa, MOMYIMHSTY

Opsuy w3 BamueHIIuX MOKAIATENEli COCTORHIA SKOCHCTEMS ABIAETCS
e yeToliuMBOCTS. DTO CHOCOBHOCTH COXPARATS CBOM OCODRHHOCTH B Teuexue
JUIHTeNBEOrO BpeMeRi. DKOCHCTEME! QOPMUPYIOTCH HA OUPEAE/EHHEIX TeppH-
TODHAX ¢ XAPAKTEDHEIM KIHMATOM, DEbe(hoM, XHMUUECKIM COCTABOM BOH,
HOUBEL 1 PAZOM APYIUX CHELH(UUECKUX XAPAKTEPUCTHE HEKMBOH IPHPORSL.
Tlepsbiv 5 HesHBOI NPHPOKE AOKHB NOCEINTECH NPOAVIERTE — mimaii-
UK u (s1k) pacTeris. Bese 32 PACTEHHAMIL B DKOCHCTEME NOCETAIOTCS HH-
sorste. KaK TOABKO BUOBOI COCTAB PACTUTEILHEIX I KHBOTHEIX COODIIECTS
Goiee it MeHee CHOPMUDYETCH, MOHO FOBOPHTS O IPHOOPETEHIH SKOCHCTE-
Moii (Guower030M) onpexenentoil yeroituusoctu. em Gombuee Koruuecrso
BHI0B AKUBELX OPrAHHIMOB JACENAET IKOCHCTEMY, TeM BHIILE €€ YCTOHTHBOCTE.
Dro NPOABIAETCH B CNOCOBHOCTH NPOTHEOCTOATS HETATHBHEIM BOIACHCTBHAM.
Bex BufOBOE PASHOOODAIHE BEIHKO, TO DU COKPAUEHWH YHCICHHOCTH Op-
TAHUGMOB OHOTO BIIA €0 SKOJOTHYECKYIO (DYHKINIO MOMKET BAATH HA ceOn
Apyrofi Bux (uacto Giuskuii MO SKOTOTMUECKUM XapaxrepucrHkam). Taxas
SKOCHCTEMA HMeET GOIbIe IIAHCOB COXPAHMTLCS B TEUEHIe ATHTENBHOTO Bpe-
seru. CaMbie GOraThe BUOBEIM GHOPA3HOOGDAIHEM JKOCHCTEMBI — BIAKHHE
SKBATODHA/BHEI Meca — UKYHIIN U cenbBa. Camble GHEE — MyCTHHM (AK-
Tuveckme win necuante). Ho celiuac us-sa felictsuii ueopexa yuuTORAI0T-
e mMenHo Gorateiiumie, yeToliunshie aKoCHCTeMEL B TO e BpEMH NYCTHIHI
octaiores Gonee He TPOHYTEIMM.
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Ceiuac & nmuyesodemse & xauecmse xopxosoit doGasK npuNensIOM UCKYC
cmeenno paspaGomannsie Gepuenmut u dajwe HEOP2ARUNECKUS KAMATUIAMOPHL.
OHu yayuwaiom nuuesapenue u NOGHILAIOM NPOYCHM YCROCHUA MUMAMETLHELE
sewseems nuuu opeanusuax nmuy. B pesyasmame nopodel Kyp ¢ 2enoNON, noxy
ennbLn mpaduyuonnsny cerexyuonnbnu semodanu (HE eenno-modugpuyupo
sannsie), ynompeGasowue Kamatusamops:, dawm Goxvuwuis npusec Ha eOunuYy
Coedennoz0 Kopaa. Ouenime JKOHONUNECKUE U IKOAOUNECKIE nOCACICEUS NpU-
MeHeHUS AKX nuueabx 006ABOR DR COBCROXOIAICMECHHBLY HUBOMADLE.

Baxmouenue o paszeay «Buorexuoorusy

B aamCHMOCTI OT OKpAINMBANIA GAKTEDMIl METOAOM, BUEDESE DAIDACO-
TAMHAIM 1 NDHMeHEHHOTO A@TeKiy yuensint . [PaMOM, HRQEKIHORUCTE Ae-
AT UX HA TPAMIOOANTEARHEE U FpAMOTPHIATExbHbe. [pAMIOIOKHTES:
Hble GaKTEp OKPAUIUBAIOTCH CPAIY (CHHE-(DUOICTORBIM KpACHTECM), TaK
KAK HX 000IOUKA GO7lee TOICTAT U COCTOMT M3 ABYX CIOCB: KACTOUHOM MeM-
Gpanki u ToncToro NopUCTOro C0A Hag Heif — mentuiorauKaua. Ipamorpi-
UaTebHbe GRKTEDIN BIAHA TONLKO NP TIORTOPHOM OKPALIMBAHMI CYXIMI
KpaciTeXAMH (KDACHO-DOIOBHIMH), TAK KAK MMEIOT Goiee TOHKYIO 06010U-
KY, COCTOANYIO M3 TPeX c10eD: BHewHel MENOPAHEL, TOHKOTO CIOA HENTIIO-
ramKaRa n MenGpauB camoli ket IDAMIOIOANTE LHEE GAKTEDHI Ter-
e PASPYIIAIOTCH THIOUMMOM, MOKUIMMNII CPEACTBAMM, NONKAIOTCH JIETCHII0
aHTUGHOTHKAMI MepBAIX NOKOZeHIi. ONM BHBAIOT YACTO BCTpEUAIOUIECH
4 ere HaeuuMble HHQEKIMM NHEBMOKHIO, CTADIIOKOKKIL, CTPRNTOKOKKIL.
T'pavoTpUIATENBHbe GAKTEPHN HE DAIYLIAIOTCA IMONHMOM N HOAARITCA
CUEHNIO TOABKO AHTHOMOTHKAMI HOCIENHMX HOKOTeHMi. OHM BHIHBAIOT
TaKite TAKCINE, HO He MACCORBe MHDEKII, KK MHUHIOKOKK, NOHODEIO,
cuguae u xp. Bee usecTiie GAKTEDIIL, B TOM UNCI HOUATOTEHHbIE, OKDA-
unBatoTen no Tpasy Ten MM HHBIM 0GpazON.

PexoMOHNALS — IPOIECe CONCTARIL TEHETHECKORO MATEPHAT PASHEIX
opranuamon. Bee cymecrsa, BOIMMKIIME B XOAe NOIOROTO NPOLECCA, KOM-
Guunpyior B cefe HacHCACTREHHB MATEPUAL OTIOBCKOIO W MATEPHHCKOTO
opranuamo. PexouGuuantisie Moexys JIHK BoaHUKAIOT B NPHPOZE B pe-
ayasrare:

1) KpoCCUHTOBepa (MEHAY TOMOTOTHUNBIMI XPOMOCOMANMI OTILA U Mare-
pu);

2) nerpaunanus supyensix wacrny » JJHK K1eTOK, i He BIIIBAIONILY X
rubenn (unaue pexowunantusie JHK Heueaan sl ¢ rMGeABIO OPrasaNon-
nocuteneit);
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BuopasiooGpasue Kasaxcraua BeNMKo, KOTMUECTBO SKOCHCTEM H3-32 00-
WHpHEIX 1 PASHOOGpATHEIX TeppuTOpHH Toe orpomso. Hamr rpaiascxmit
¥ uemoBeveckiit A0IT ~ COXPAHMTH ero A OYAYIWX mokonemuii. C aToit
Iembio Ghuna cosnama W TPU M mepenstasanacs Kpacmas xmura Kasaxera-
Ha. CO3AAHBI GANOBEANUKN, FAKAIHMKH U APYIHe OXDAHFEMe IPUPOAHBIE
eppuropuu. Ha rocyaapeTsenton yposHe nefercs paboTa mo yuery, oxpae
H PASMHOMKEHIIO PEAKIX BUAOB KUBOTHEIX it DACTEHMH, COIARIOTCA YCIOBUA
IR HX COXPAHEHIA.

OcoBu 0fHOro BUAA B SKOCHCTEMAX 00DASYIOT MOMYAAIMH, 0fAaxAMue
OByHM reHO(OROM — COBOKYMHOCTHI0 aniexeil rexos. Jina pacuera umcien-
HOCTH TeX WM WHBIX HOCHTE/eil DASIHWHEIX TEHOTHIIOB B NOMYIALIH IPH-
menserca ypasuenue Xapau — Baituoepra:

P*+ 2pg + g°= 1, nan 100%.

Dra (opMyia NOSBOIAET DACCUMTATH KOMHWECTBO TETEPOIHIOT, AOMH-
HABTHBIX # DELCCCHBHEIX FOMOIHIOT B NONYIAINN, €CTH HIBECTEH OMMH H3
noKasaTenell (HAIPUMED, KOTHUECTSO PELECCHBHELX TOMOIHIOT, KOTODHIE wa-
€10 xopomo pasmuummst sxeurse). Ho anmoe ypasserue «Geaympeuso paco-
TaeTs TOMBKO B WAEATBHON CBOGOAHO CxpeuMBABmelics monysuu. B el
He AOMAHO GBITh HOBBIX MyTaIuil, MACCOBEIX MHIDAILI], PABHEIE BOIMOKHOCTH
U1 PASMEOKERIS Y 0cOBeli ¢ PAIHEINH TEHOTHIAMI I JOCTATONHO MHOTO 0p-
TAHUGMOB, UTOGH! HCKIOWHTS TEHETHYECKYIO ACNPECCHIO H T. A

JUis UGYHeHMS NPHPOAMEIX NONYIAWMI B PEATBHBIX DKOCHCTEMAX HC-
HOABIYIOTEA PASIHUHBIE GHOIOTHUECKHE U MATEMATHUECKHE CTATHCTHUE-
CKie MeTONE. BHIABIAETCH UHCICHHOCTS AKUBEX 00EKTOB HA ONpEAeNenHol
HeGoBIIOl TePPUTOPMK, XapaKTePHOl /s KAHKOI dKOCHCTeMEL DTO MOMKeET
GBITH yUACTOK MM MAPUIPYT — TpaHeeKT. ONpeAEIAETCS BUAOBOI coCTaB Op-
ranuoMOB. MOKeT UOMEDATECA WX PAIMep (POCT, BeC, CTENeHb PABMTHS, Be-
reTaTHBHOE CocTOAHME A pRcTeHuii), MONOBOM (117 GOBUIMECTEA DA
HONOIBIX MBOTHBIX), BOSPACTHOI COCTAB W 00l MHBIE XAPAKTEPHCTHKN
B saBucHMOCTH OT Heneli uccietosanus. IOy uEHHEe JARNbIE CTATHETHYECKH
(Marematuuecku) 00pAGATHBAIOTCA W WHTEPHOTMPYIOTCA HA BCI0 IIOWAS
KOCHETEMb. OHM CYHTAIOTCH OTHOCHTENBHO AOCTOBEPHBIMIL

TIpu sacesesum SKOCHETEMb HOBBIMU BHAAMM NGO BOdAeHCTBMM HA Hee
MHBIMU €HOCOBAMH MOTYT COMIABATECH KOMIBIOTEDHHIE MOZENH, NDOTHOSH-
pylouie waMenesmms BuzOBOro cocrasa » Oyxyuen. Ho Tousoe mocrpoesie
TAKIX MOfeell HEBOIMOKHO Ge3 TOUHBIX BBOAHHIX JAHHBIX. Huaue rosops,
TOBH CTPOUTE MOZEAH, HAPUMED PAIMHOKEHHA TOTO WM WHOTO BHAA, He-
OBXOMIMO YHECTs Bee BOMOKHBIE (PRKTODH €ro B3AMMOAGHCTBIA CO BeeMu
ADYCHMI BUAMH DKOCHETEMS! M ¢ (DAKTODAMH HEXHBOI IPUPOASL.
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3) BeTpAMBAHME UHBIX (HEBUPYCHEIX) «MOGWIBHEIXs TEHETHUECKHX Oe-
MEHTOB, HAIPHMEp Uepes ILIA3MMAH! GaxTepui.

CoBpemenHEIe HAyUHEIe METOABI NOSBOIAIOT COILABATE PEKOMOMHAHTHEIE
sonexyst JTHK exycerseruo. DTOT npolece BKOUACT B ceds:

1) BLzeAeHME TEHOB ATA UX BOTPAMBAHNS;

2) noxbop esextopas — pparmenta JIHK supyca wrw Gaxrepui, KoTopstii
¥ GYeT BBOMNTS UYHKEPOHEIE TeHBI B APYIYIO KIETKY;

3) coeumenie BeKTOpa i BCTpAMBAEMOIi HACTH reHOMA;

4) X «3a0pOCKA» B KIETKY-POLMINEHTA I OCYIIECTRICHHE B Heil mporec-
ca xumueckoro «cmupanmuss JIHK Pasuussix opranuamos.

Tax YUeHHIM YAATOCH COILATS TPAHCTEHHbIE OPIANIIMEI, HATDHME]

~ GaxTepu, IPOMIBOAILME HHCYIHH UENOBEKA WIIN KHBOTHBIX;

~ pacTemusi, cofepIKAlIMe reHbr GAKTEPHIi, KOTOHIE VHUUTOKAIOT HACEKO-
MbIX-BpeuTe nelt;

— GaxTepui, CHOCOOHBE PASIATATS BDEAHbIE OTXOSL, 1 T. A.

OHAKO COIFAHME M HCNOMBGOBAHUE TDAHCTEHHBIX OPTAHHIMOB JOIKHO
DOMIBOATECS ¢ OCTOPOKHOCTEIO M HCKITIOUAT BOIMOKHEIE HETATHBHEE NO-
cxexeTBuA uX mpuMeReHI.

K70HHpOBAHKE KAK NPOLECC COIANNSA LETBIX OPFAHMAMOB U3 COMATIE-
CKHX KJETOK XOOUIO MayueH, OTPAGOTAH 1 WIUPOKO NPUMERAETCH AIA PAC-
Temmii co BTOpoii moxOBHHE! XX B. O HEPBOM YCNUIHOM KIOHMPOBAHMH 5KH-
BoTHBIX O8I0 3asBAeHO B Konue XX b. 8 Aurmuu (Woranamn). Bsx cosan
K08 0Bl 10 KamuKe Jloann 5 1997 r. B AAGOPATOPHH HOX PYKOBOACTBOM
M. Vinwyra. HecMOTPs Ha Bee Velexu uccaexoBanuil, BAYILLXCs B STOM Ha-
NDABIEHMH, U CETOANS METOAMKA KIOHHPOBARNS KUBOTHIX He ABIACTCA A0-
cratouro orpadoTamHoi 1 mupPoKo npuMersemofi. Boree mupoxoe npaxTie-
CKOE SHAUEHNE HMEeT MACCOBOE HCTOTHIOBAHME (IEPMERTOB B IPOMBIIILIEHHOM
¥ cenbexoX03ANCTREHHOM IPONIBOACTBE 1 MEAMIMHE.
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5. Xpamar HacieACTHENHOCTS B B XPOMOCOM.
6. Msbuparesuas IPOHHIAEMOCTS M SAIITA WHTONAAIMEL
7. Ocymecrsasmor GuocinTes Gexxos.
8. Panmoueproe pacupeesei e XpOMOCON Hpi ACTEHILIL.
9. Cogepar Tunaxomst rpai.
10. Coctont na asyx cybnemmmm,.
11. Cogepacar xpuctsi.
12. Hupsocrs suyrpu — crpoma.
13. O6pasyer sepereno gexens.
14. Mpaeym romonaacr.
15. Ocymecrsasior astoms.
16. Haxanmmsaior kpaxuar.
17. QOPMUPYIOT ¢IHCTEDHEL ~ MKTHOCOMAL.
18. Hakanmnsaior KapoTHHOMAL.
19. Bayrpesusin cpesa KieTox.
20. Kaevoussaii cox ~ cogepanioe.
21, Marpixc ¢ (repMenTanu GHOTOTINCCKOTO OKHCICHNS U NUKIA TPHKApOOHO-
22. Kapuonaana ~ CORepAAINANCA HKIAKOCTE.
23. Tporexaer ramcoxia.
24. Cogepacur anTuecke epnentsr.
25. Mogupuxamus Geaxos u AumuACS.
26. Buyrpmiieroussii Tpascropr.
27. Buocmurea wupos.
28. Tlogueprcisact Typropuoe Aapienue, NEPePACHPEAETSs BOLY-
29. Komeunast (bopaa 3 miacTi.
30. Cogepxcar coderseniyio Komsesyio THK.
31. Mecto obpasosanis Ausoco.
32. Ecrs y npoxapuor u ayxapuor.

§ 30. Pacuer auneiioro ybexwuenis opranowtos.
Pasiiune MeAAy PAIDOUIEHHEN H YBEIMUEHHEM ONTHIECKOTO
H DAEKTPOHHOLO MHKDOCKOTIOB

Liens usyseHus MOU mes: ONPERENMTL (AKTIECKW PAIMED KOMTIOHEHTOB
knerok.

Kar onpedenums pasuep Knemok u opzaHoudos o Mukpogbomozpacbuu, ecnu
yKasaH MECWIMAG yBenuYEHUS, M. €. Ha (POMO MIOKASEHO, CKOMSKO MUKOMEMPOS
& 1 canmumempe u3oGpaxenus Ha homo?

UYmo HyXHO MOBMOpUMS ANl yCNeWHO20 U3yueHUS MeMsi? § 2 — yieBhnk Ans
9 knacca; Mopenuposakwe Ne 1 — yueBHuk ans 9 Knacca.
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Pasamusue ey paspementen u ybenuennen. Yoeuuenue — oro moxa-
3ATETH CILTB MKPOCKONA TN WHOTO YBEUUNTELHOTO IPHOOPA, BO CKOTBKO
pas ymemmumsaercs usoOpaeue o0bexta. Paspewanuas cnocobnocmy —
970 CIH0COGHOCTS IPHGOPA OTOOPAINTE PAIACIBHO ABA MENKHX OFBEKTA, UTOOH
HX UBOOpAIKEHIE He CAMBATOCH B OTHO.

Eime ¢ 003AIPOIIOTe Bexa cuuTaeTes, UTO y paspemaomedi crocoGHO-
CTH CBETOBOTO MKPOCKOUA €CTH CTPOXO OTPAHMUEHHALI IPEAEN PAIpeNIenus.
TaK KaK MUKPOCKON CBETOBOH, €r0 BO3MOKHOCTH OTPARMUEHS! (DHIHECK M
BenuuMHAMM. DTO OrpAHMUEHME O0BACHACTCA MOCTOAKHBM (UINUECKIM NO-
KasaTesem — ATMHOM CBETOBOM BOMHEL.

A
Pagpelueie MAKPOCKONE MOXHO PaCCIHTaTs no chopmyne: Znsin g, e A —

/ANMHa BONHLI CBETa, N — NOKASATEN NPENOMNEHUS! CPENL, HAXONAERCS MEXaY
PACCMATPHBAEMHIM OBLEKTOM 1 GMUKAMWEN NUH30A MAKDOCKONa, U — YTON MEXay
ONTUMECKOR 0CHH0 OBLEKTUEA U CAMLIMU KPAHWMM NYaMM, KOTOPHIE MDOXOAST
K803 pacoMATPHBAEMSi OBLEKT U Yepes OBLEKTHB NONAAaoT B a3 YeNosexa.
OBLI4HO CUMTAETCS, 4TO Pa3pelIeHHe COCTABNSET NONOBAHY ANMHLI BONHLI CBETa.
HO MOXHO HECKONISKO YNy ILaTS NOKA3ATENM, HaMEHSS penomnenue n. B sakyyme
n = 1. Y 803yxa STOT NOKasATeNb O4eHb GNU30K K SAUHMLE, Y 80NN CoCTaBNsIET
1,33303, y CReUMaNsHLIX KHAKOCTE, UCTON3YEMBIX & MAKDOCKOMMM AN NOMYHe-
WA MBKCAMBNSHOTO Pa3peLueHs, AOXONUT A0 1,78 Tpu 3Tow, Kakam Gl i Gin
YION U, BeNUNMHa SIN U He MOKET BT GonbiLie enuHLL. Takiw 0GpaoM, paspe-
LieHie ONTUMECKOTO MAKPOCKONA HE NIDEBLILIAET A0NeVi ANMHLI BONHS CBeTa

Caetosoii mukpockon. Taxoil MUKpOCKON CTAEAAPTHON KOHCTpYKNMI
umeer paspemese 0,2 MKM, UTO COOTBETCTBYET YBEAHUEHHIO NPUMEDHO
5 1500 pas. Tem He Mewee aammbiii noKasatens npumepHo 5 500 pas mpesoc-
Xomur apesne uenoexa.

Uro e SHAUNT OTpAHNUEHM DAIPEUIEHMA MUKDOCKONA HA NpAKTHKE?
Do o3HANAET, UTO ecaM Obi YAAIOCH NOAYHUTH MuKPODOTOrPADIIO, H3OOPA-
IKQIONLYIO ABE AWHIM, OTCTOAIMKE APYT OT APYTA HA PACCTORHIN MEHbILe UeM
Ha 0,2 MKM, TO CKOTBKO bl Bsl HIf JODAB/AIN YBEIUUEHHE, STH ABE AMHHI
campanucy Ost B opmy. VIHBIMI CIOBAMM, DAGMNWHT WX OELIO OB HEBOS-
MOKHO.

CoBpeMERHOMY IIKOBHHKY TO JIerue HOHATH, BCHOMHUB HpOLECE yBe-
muesns wuppossix dotorpaguii. Ecxn paspemanouas cnocofHocTs oto-
Anmapara OsL1a MATeHBKOM, CKOIBKO OB BEL HI VBeNNUUBATH HIOOPAKeHHE,
HAIDHMEp HA MOHHTOPE KOMIBIOTEDA, BAM He YAACTCA PASIIAETH MeIKHE
JAeTanu, Tax Kax ux W30Opajemie GYAeT cmpaThesi. B YBUJNTE OXHO H30-
Gpasenite, COCTOAIeE M3 HENOHATHBX PACIIHBUATHX MaTes. Maue roso-
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DA, PASAHUITE GOPMY M PAIMEDH METKMX 00BEKTOB, KAK M IPAHNIE MEKAY
HUMI, ODH 1I0XOM PASPEUIEHNN, fAJKe NOBHINAR YBETHUEHNE, HOBOIMOK-
Ho. Takoe yBeuteHue 4acTo HAIHBAIOT ecnoesubin. Begb HoGpasKenus,
KOTOPHE BB He BN [0 YBENHUCHIL, He CTAHYT BUMMBIMI, OHH IPOCTO
Gyayr Gonee pasusTsIMM.

Jloroe Bpems CUMTATOCH, 4TO TO0OH MHKDOCKOI, OCHOBARHEL HA TPO-
HUKHOBEHMM CBETA CKBOIb OGBEKT, OYACT OPPAHMYEH DTHM NOKAJATENeN,
KoTopauit cTaH HASHBATS JuPAKYUOHHbLN npedenox. PasMepH MHOTHX
KJeTouRBIe CTPYKTYP r0pasio Membime 0,2 My (a 970 200 HaHOMETPOB!).
OHU MOTYT GBITS B AECATKAX M GLUHMIAX HAHOMETDOB, HAPHMED TONILHHA
MeMOPAHEL 7-8 KM, PAGMEDEI GAKTEHATLHBIX PUGOCOM 10 20 HM, HEKOTO-
pie Bupycs 30-300 Hy u T. 4. BHOIOraM CTAO KAJATHCA, 4TO MayueHME
KJETKH W BCETO MMKDOMHDA C MOMOMBIO MUKPOCKONMN HCHuEpHAeT cefs,
ecam me Gyser malifeno umoe Texmuueckoe pemerie. DUIMKM HALLTH TA-
Koe pemenue.

Duextpomusiit Mukpockon. B 30-50-x rogax XX b. Ha cyeny ceroso-
MY MHKPOCKONY pMIIEN 21eKmpoHKbiiL. JIAHEOE H3OODETEHME MOIBOIIIO
AeaaTs GOTOrpAGIM W PACCMATPUBATE HETKOE HIOGPAKEHHE OTBEKTOB ¢ yBe-
muesien 5 250 Thic. pas.

OGuyit NpHHLET PAGOTH! H7EKTPOHKOTO MUKPOCKONA CXOXEH CO CBETO-
BbIM ¢ TOM MIIE pagHMLEH, YTO Yepes O0BEKT IPOXOLHT IYHOK HAIPABIEH-
HEIX 91€KTDOHOB, A He (OTOHOB cBeTa. KAK BB NOMHMTe, CBET HAIpABAAETCA
€KBO3L OFBEKT ¢ MOMOIBIO 3epKaia. Eeiit ke 00beKT TONCTHIH 1 CBeT CKBOIH
HEro He MPOXOANT, TO WIOOPANEHMA Ml He yBumHM. [IpHMEPHO TAK BexeT
ceOs 1 axexTpoRHbI MuKpOCKOM. UToDs GHTH NPOHINIACMEIMI AT HOTOKA
S1EKTPOHOB, MUKPONDEIAPATH AOTKHEL GITh OUEHS TOHKHMH, TOHBIIE, Uen
5 caetosom Mukpockone. Eite 0AHOl 0cOGeREOCTEIO ABARETCA TOT PAKT, UTO
IYUOK 91EKTPOHOB NOACTCS HA OGBEKT «CBEPXY», A HE «CHUAY», KAK GHUIO
¢ myuxom csera. Mexay o0BEKTOM, IYSKOM OJeKTPOHOB H IMHIAMM [0I-
sen Ouits Baxyym. MHAUE CTONKHOBEHWS DIEKTPOHOB O YACTHIE BOSAYXA
caenaior npomece Headpextusms. Mofaua HIEKTPOHOB WIET ¢ GOTBUINM
sanpsokenuen — 50 000 B. Tl0ToK 31€KTPOHOB, B OTIMUHE OT MyUKA CBETA,
He MONAJAET B INAG WENOBEKY, TAK KAK DIEKTDOHBI B OTIMGHE OT (OTOHOB
He MOTYT BHGBATH BOIOYKACHHE (DOTOPEILEITOPOB, H HUKAKOTO HIOOPAKEHIT
MBI He VBHAUM. DIEKTPOHEI HANPABIAIOTCA KA (IYOPECHMPYIOUI DKPAH,
HA KOTOPOM YUeHSLil H PACCMATDHBACT HIOODAKEHIS Uepes GOKOBHIE IUHIBL.
CpaBsiM HeKOTOpHIE XADAKTEPUCTHKH DAGOTE OIEKTPOHHOLO H CHETOBOTO
MUKPOCKONA, HPUBEAEHHEE B TaG. 6.
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Tatauya 6

HexoTopuie XapaxTepueTii PaGOTH JICKTPORIOTO
i creToRoro MuKpOCKONOR

TpaRCAHCCHORNAE SHCKTPO- Ceronoft
st mpockon

Teroumns manyuenus onexTponst (poromst (cver)

Tonna soxust nanpmyep, 0,005 m npu 50 kB [400-700

Marxcusansioe noteanoe 250 000 (na sxpane) 1500

ysexsenne

Marcmuansuoe [ npaxie |0,5 mw 200500 e

paspemienie I aopun 0,2 ma 200 v

(T onexTpoMarmuTi Crewammnme

Omenr Hewmunoi, obcanomenIn, OTHO- | AUBOR WK

Pacupocrpanennsic CORepaaT uBeTHLE MeTALAN, KO- | HBCTHbE
spacuTent zopute oTpacaior anexTpoms | kpacuTean ¢ Me-
raznann u Gea

Taoopanenne epuo-Geroe. peTioe

OuTueckuii u cBeTOBON MHKPOCKOUBI. DTH ABA TEPMHHA UACTO MCHOTH-
ayloTes Kax ciosa-cumOHMMBL BMecTe ¢ TeM B NOCIefHee BpeMS BeAyTCH
YemelHbe HCCIEAOBARMS, YAYIMIAKNIHE BOIMOKHOCTH CBETOBEIX MUKPOCKO-
105, VIMEHHO TaKHe yIyUIIEHHEI HX BEPCHI YAIIE HASHBAIOT ONMUNCCKIML.
BOSHMKAET BOIPOC: 3A4EN VIVUIIATS CBETOBOM MUKPOCKOI, ECIN YIKe COMIAH
oxextponnii? Ha camom Aeze npuuus soro. naskofi, nomanyii, ssasercs
To, UTO B BNEKTPOHHBIH MUKPOCKOI MOJHO PACCMATPHBATS TObKO MEDTBEIE
xcericn. HaG.1iofats depea Hero iusbie o0BeKTH HeBoaMOHO. JIpyrue Heo-
CTATKH 5IIEKTPOHHOTO MUKPOCKONA — WHCTO TeXHMYeCKMe. DTO AOPOroBMIHA
B COSAAHMH It OBCIYAMBAHIN, 3ATPATE HA NOMEIEHIE, CONYTCTBYIONIEE 000-
DYAOBAKME, MOATOTOBKY CIENMATHCTOB MO PAGOTE M OGCIYHKHBAHMIO, CIOK-
HOCTS M3TOTOBIIEHIA IDENAPATOB, UX BHICOKAR LEHA I T. X

TlooToMYy (PUSHKM-ONTHKI NPOOIKAOT PAGOTATS HAX COILAHMEM VIyi-
mennoit Bepeun onTueckoro Mukpocxona. Co BPEMEHEM U dIEKTPOHHHE,
¥ OUTIHUECKHE MHKDOCKONS! CTAN CHAKATS PA3HOOOPASHBINH YCTpOHCTBAM,
no3BOAMOMUME 3AnOMUHATS us0OpaKens. Yeroseeckuil 1183 AONOTHILIH
cHauaza OOhuHbIe (POTO- W KMHOKAMEDHI, & MOCAe M wHppoBHe. Konuuectso
mukceneli B UUPPOBEX KAMEPAX POZOIKACT DACTH, OAHAKO CAMO IO cebe
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§ 40-41. OcoGenmocTu BoseiCTBM IEKTPOMATHUTHEIX
 GBYKOBBIX BOJIH HA ODFAHMAM UEAOBEKA

Liens usyuenus 3motl mews: OGLACHAT BO3AEHCTEAS ANEKTPOMATHHTHSIX 1 38y~
KOBLIX BONH Ha OpraHWIM Yenoseka.

KaKue Cpykimypel y HAC & Op2aHUSME GOCTIDUHUMEIO CEem, menno, Unsie
‘6udsi usnyuenui? Ymo maxoe 3eyk? Kakoil opeaH 4yecme ezo eocnpuHumaem?
Umo makoe 6apaGanHas nepenonKa?

Umo HyxHO M08MOpUMs OnA YeMEWHO20 u3yverus memsi? § 38, 39 — yueGHuK
an9 8 knacca.

DeKTPOMATHNTHbIE BOHBI — CIMIIKOM HIMPOKOE IORATHE, BEONAIMee
B Ce0s PASIHUNBIE BUAB MATYUEHIS, HAYMHAR OT DATHOBOIH H CBETA I JAKAH-
WHBAR KECTKMM y-uQTYUeHHeM, T. e. pamuamueii. HeBosMOKHO 0fHO3HAUHO
CKADATS O BINAHIN DIEKTPOMATHUTHEIX BOTH A ODrAHMGM uesosexa. Ipe-
je UeM TOBODHTH O 9TOM, BCHOMHMM CAMO HOHATHE ¢3I€KTPOMATHUTHBIE
BomHELS.

DaeKmpONGZHUMHOL GOIHOL HAIHBAIOT SICKTPOMATHNTHOE HOTE O
HETOUHMKOB, PACIDOCTPAHSIOIEECH B BUAC BOAHBI (BOTH) ¢ KOHEHOH CKo-
POCTBIO, KOTOPAR B BAKYYMe DABHA CKODOCTH cBeTa. MHEIMM CIOBAMM, 210K-
mpoxazkumusie 6oane (IMB), Wi K01eGaHUS, ~ DTO PACIPOCTPARAIOMEECH
2IEKTPOMATHITHOE IONe (CHOCODHOE CYIIECTBOBAT B BAKYYME I B OTCYTCTBUE
HETOUHMKOB — 3aPAAOB I TOKOB).

B OTAMUME OT CTATECKOTO 3MEKTPUUECKOTO W MATHUTHOTO noneli, KoTopsie
He CYLLIECTBYKOT B OTPBIBE OT MCTOUHVIKA SHEPTM, JAEKTPOMATHATHAS BOAHA CYLeCT-
BYET 663 UCTONHWKa B TOM CMBICTE, 4T NOCKE €& U3NYHEHWS NEKTPOMATHTHOE
1101 He CBA3aHO C UCTONHMKOM.

OMB pacipocTpaEAIOTCS B IPOCTPAHCTEE ¢ KOHENHOM CKOPOCTBIO, SABMCH-
mei o cpolicTs OKpysKamomel cpeAB! (cKBO3H KOTOPYIO ORI H mpoXoAsT). To,
4o Tepuy VAAIOCH DKCIEPHMERTANBEO JOKA3ATS, UTO CKOOCTH, ¢ KOTOPOi
pacupoctpansiorcss DMB B BaKyyMe, DABHACTCH CKOPOCTIE CBOTA, AOKAIBIBACT,
4TO CBET TOe ABIACTCS HICKTPOMATHHTHOMN BONHOI OUpENeTeHHOH ATHAEL

Tloceayiomue HCCIEOBANMA (UIUKOB HOATBEPAMIN, UTO PRAKOBONHH,
CBeT, PEHTreHOBCKH JyUH 1f TANMA-HATYeHME IPEACTABIIOT CO0Oli He Hay-
WeHHS PASIMUHOM MPUPOASI, A HNCKTPOMATHHTHEIE BOAHBI ¢ PASTHUHON ATH-
soii sonmst. Tpusexem nepevens DMB ¢ X OCHOBHBIMI XaDAKTEDHCTHKAMI
B Tabu. 7.
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Tagauya T
THILE 271eRTPOMATHITHAIX BOTH I WX OCHORHSIC XaPAKTEPHCTHN

Hassamue ananasona | Haumst soxs, 7.|  actorss, T Merowmmen
Paano- | Cacpx- Gosee 10 ku  |menee 30 kT | Amuocpepuute
somms | ammmmse  armToChepiLe

Toemmsie |10 x — 1w |30 sl sRasmns. Pammocasas

300 kT

Cpemmue |1 s - 100w |300 xT'u —
3 MIg

Koporscne 100 » - 10 » |3 MI't - 30 MI'xx

Vautpaxo- |10 w - 0,1 ox |30 M —

pomcne 3000 TT
Unppaspacioe T oant - 780 mw 300 IT - Honysenne monexya
(renosoe) usnyuenne 429 T  aTowos npu Tewo-
Bummioe monywe-  |780-380 mw |429 Tl - o
i 750 T4 et —
Vastpaguoneronoe 380 mw -~ 10 |7,510" Tn | Hanysenue atoson non
nanyuenme e 310" Ty BoacitcTomen yexopen-
max omexrponon
Pentrenoncroe wany- |10 me — 5 mw 310" T — [Avowmue nponec-
wenne 610" Ty cut mpu BosseiicTam
yexopemmurx aapsen-
ax wactin
Tawsamanyuenmme  |wenee 5 e  |Gonce 6107 T | fzcpmsie 1 wocwmse.

cicie mporecest, pamo-
axTumui pacnan

ITpusievanue: Tabmiua JaeTes He AR SATOMHHANI I BOCIPOMSBEAENIIA, a 15
‘CPABHeHI DNCKTPOMATINTHLIX XaPAKTEPHCTIK PAIMIINLIX NPUPOALIX ABTCHIEL.

Bawsimne OMB na opramusm uezosexa. Bees NORATHO, 4T BAMAHKE Oy-
e CUIbRO SaBiCeTs OT THIA B0HA. Beg BANANIE IPOCTOT0 BUAMNOLO CEeTA
HA ODrAHM3M HEJIOBEKA ABHO OTIMNATCA OT BIMAHHA PEHTTEHOBCKMX BOIH,
A BIMAHME DANMOBOH OYT OTIMUATCA OT BOSACHCTBUS y-M3IYHEHMS.
TIoHATHO, UTO 4eM MeHbUIC YACTMOMA GOANM, MmeX Oesonackee owa 01 0pea
Husna weaosexa. Ho i 10 e see. BIusiume GACT 3aBUCETS H OT CHIH H 1IpO-
AOIKUTEABHOCTH BOSAEHCTENS KA ODTAHUM, A TAKIKE OT TOTO, Yepes KaKue
CPeil IPOXOAIIA BOTHA T TeM, KAK BOSAEHiCTBOBATS HA HETOBEKA.
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Ha CcKOPOCTS M XADAKTED PACHDOCTPAHEHHS OIEKTPOMATHHTHBIX BOAH
cymectsenso Bauser cpesa, s Koopoii ou pacupocrpansiores. TIpoxoas ue-
Des pearbiBie CpeAsl, OGAIATENBHO HCHITEIBAOT IDEIOMIEHIE, AMPPAKILIO,
MHTEpGEPEHILIO, OTpAKeHME W ADYTHE ABIEHIA, CBONCTBEHHEE BOXKAM 1i0-
Goii npupozs.

ECAM CPEAa HEOAHOPOAHA I COAEPXHT NIOBEPXHOCTH, Ha KOTOPSIX MIMEHSIOTCA
€€ NEKTUMECKIE VI MATHATHSIE CBOCTB, I €CIM & NPOCTPRHCTBE MMEHTCA
NIPOBOAHWKW, TO TUN BO36YXAAEMBIX H PACTPOCTPRHIOUMXCA INEKTPOMATHUTHSIX
BOJH MOXET CYUIECTBEHHO OTAVHATSCA OT MAOCKOH AMHEAHO-NONAPHIOBAHHOM
BoAHb

MCTOURUKOM DMEKTPOMATHUTHBIX BONH MOXeT OwTh m000ii areKTpie-
cxuli IPOBOHMK-DIEKTPONPOBOA, 1O KOTOPOMY TeueT mepeMeHHiii oIeKTpH-
weckuii ToK. DAKTHUECKH UCTOUHMKOM TexHoremunx DMB mBiseTcs moGoi
21eKTDONPHOOD, PANMO- WM TE/EBUIHOHHAR AHTEHHA (DAANO H TENEBUIOP),
21EKTDONPOBOAA € NPOXONAILMM 1O HIM DIEKTPHUECTEOM.

VICTouAky € 4acTOToM 3 - 107 =3 - 10" [ W AnuHOl 80nHsi A — 3 - 10° m — re-
HEPaTOpsI PaAUOHACTOT, CBY-TEHEDaTOPb, NaNOBHIE FEHEPATOPS U T. &), AMEHHO
Ha STHX TEXHONOTMAX UCNONb308aHMA CBU-WayNeHUA PABOTAOT MUKDOBOIHOBHIE
nean.

He HYAHO AYMATS, 4TO 0 NOABACHNS AOCTIOKEHMIi HAYKH W TEXHMKH
5 npupoze He cymecrsosano DMB. EcTh NpHDOAKSe MCTOUHHKN DAAALHI
0 Tak masmBaeMELil ecmecmeennbill paduayuonnui Gon. Nlae conmeunsiit
cBet npexcranaser coBoi opuH 13 Buzos DMB.

ECIu 97eKTPOMATHUTHBIE BOJHE HOTIOWMANTCA HIN OTPAKANTCA Tera-
MIH, TO, CAEZOBATENBHO, OHH AONKHEI OKAJHBATH HA Texa nasiemue. Koraa
BOIHA IOTJIONAETCH, €€ HMIY.IHC MePeAAETEs ToMY OFBEKTY, KOTopHii ee no-
raouaer. Buaunt, npu normomenm DMB OKA3LIBACT AABIEHUE HA IPErPALY.
OfHAKO CHITAETCH, UTO BENMUHHA OTOrO JABIHMA HUTOXKHO Mama. Cymie-
CTBOBAHME JABIEHUS OIEKTPOMATHTHBIX BOJH BUEDBEIE IKCIEDHMEHTATBHO
w10 0bmapyero 1. H. JeSexensine 5 1900 r.

TITK HEKOTOPEIX BUAOB 31EKTPOMATHTHEX M3TYHeHUi YETAROBACHb CO-
Bepuienno uerko. CaMble ONACHHE W3 HEX — DAAMALHA, T. €. TAMMA-HATY-
uemne u pemrrenosckoe uanyuenne (upusoaaca » Npunomenm 1 5 xouue
AamHOrO yueGHuKa).

Uro KACAETEA BIMAHISA TAKHX BB UBAYUEHHS, KOTOPHE BOSHUKAIOT BO-
KDYT GBITOBBIX 971€KTPOPUOOPOB, CTARAPTHBIX IPOBOJOB HIEKTPOIPOBOAKIL,
HCMONB3YEMBIX B KHIBIX IOMEIEHHAX, MUKDOBOIHOBHIX eveli, COTOBBIX Terte-
(poxoB, MoSumbHEX yerpolicrs urepser-ceson Wi-Fi w T. 4., A0 cuX nop,






OEBPS/image/268.jpg
HecMOTpA HA Maccy HCC/eA0BAHMI, HX BOIAEHCTBHE OKOHUATENBHO He BELAC-
seno. TTePHONMNECKH Te WM WHbe MCCIIOBATEBCKHE TPYNIBI SAXBIAIOT,
4TO KAKHE-TO 3 BUZOB OMTOBEIX HaTyweHuii upesshuaiino omacs. Beiex
3 OTHMH GAABIEHIAMM HAXOJATCA MHBIe TAGODATOPUIE I IYIIIIE HCCIEAO-
Bareseli, KOTOpHE IPUBOART NPAMO MPOTHBONOOKHbE AaKHbe. BO BCAKOM
cayuae TITK 1A MCHONB30BAHINE PAHONPHEMHIKOB, TE/ICBUIHORNBIX AHTEHH,
TeNeOHHBIX WM MEEX DNEKTpMuECKHX KaOexeli M MOGWIBHEIX yerpoiicts
chAIM mOKA He cymectsyer. BeccropHo, uTO BHINeNEDENHCICHHEE TeXHi-
WeCKME CDENCTBA, UCHONB3YEMbIE MIOABMI, ABIAOTCA HCTOUHHKOM IEKTPO-
MATHHTHOrO anyuenus. ONHAKO CTENEHS UX ONACHOCTH OCTACTCA CHODHOI.
KOCBEHHBIM /OKASATENBCTBOM TOTO, HTO ONACHOCTS B NPUHINIE €CTh, CIYKHT
poer omxonoruseckix sabonesaumit cpexu nacerens Bes. Beau 40-50 et
HA3AZ OHKOJIOTHS He OBUIA AAXKE B «IATEPKes CPEAlN NPUIMH CMEPTHOCTH Ha-
cenemis, TO celiuac OHA NPOUHO SAHMMACT TPETHE MECTO IOCIIE CEPACUHO-COCY-
AueThX U HHpexnuonHLIX 3a60nesanuii (cu. TIpinosKesie 2 B KOHIE JARHOTO
yueGruKa). Koeuso, 57a mpoSiiema MOKeT GhITS CBAIAHA U ¢ HCTOTB3OBAHMEN
XHMUUECKHX BemecTs (5 KAUECTBe NMIIEBHIX A0DABOK, VIAKOBOUHEIX MATE-
DUATOB, MECTHUUAOS, GHTOBOH XUMMIH I T. X), M C NOABIEHHEM O3OHOBBIX
BIP, OCTAGAAOUMX SAILKTY OT COTHEUHOI PANMAIMI H YISTDADUOTETOROTO
M3NYHEHUS, U € NOBHIIEHIEN PANHOAKTHEHOTO (OHA B CBAIN ¢ HCHBITARMAMI
sneproro opyus u apapusmu Ka ADC. Ho kax Gbi 70 H GELIO, paxu 3a60-
TH 0 COBCTBERHOM 310POBbE AUl CTAPATHCH MHEHMUIHDOBATS BodfelicTaue
DMB ma sam opramman.

Baustue SBYKOBBIX BOJH HA OPrAHMGM YEOBEKA HeOAHOIHAUEO. B mep-
BYIO 0UEPED CIAVET OTMETHTS, UTO YENOBEK BOCHPUHEMAT ¢ IOMOIIbIO OP-
rAHA CIYXA GBYK OUPENENEHHOTO AMANAIOHA. CAWUNLL HANU JEYK — OTO
Mexanuueckas BoauA ¢ uacroroii or 20 20 20 000 T,

Hammum OprauoM cIIyXa He BOCHPHHNMAETCH dBYK GOee HHIKOI HACTOTSL.
Dro undpaseyx ¢ uacroroii Bonmsl Membme uest 20 T,

V.Abmpaseyx HASHBAIOT GoNee BHICOKOUACTOTHEIM. DTO AKYCTHHECKAR BOI-
Ha ¢ uactoToit Goxbume, e 20 000 Ty,

Kak BAMSI0T Ha HaLl ODTaHU3M T 38YKW, KOTOPSIE Mbl He CabIwAN? 10 MHEHMIO
ORHIX MCCNEAOBATENE, HX BAMSHAE MOXET BiTh PESKO OTPULATERLHAIN, N0 MHE-
HUKO APYTAX — OHO CTOI HUMTOXHO, UTO HeE CTOWT YAEAATS BHAMAHNE AGHHOMY B0~
NIpOCY. HEKOTOpbIE UCCHEAOBATE M CHUTAIOT, 4TO BO3ACHCTEUE MH(PA3BYKa MOXET
BLI3BATS Y UENOBEKA HYBCTBO ANCKOMBOPTS, BECOKOTICTB, A NpW ATTENHOM 803~
AHCTBMM ~ TOWHOTY, CHUXEHVE OCTPOTH 3DEHMA, 380H B YLIaX U ADYTHE HeraTue-
Hule SBAEHAR. [lenaniich AaXe NONSITKN a3PaBaTHIBaTs 38YKOBOE OPYXHE, OAHAKO
OQUUMANEHEIX 1 AOCTOBEPHSIX AHHLIX NO 3TOMY BONPOCY HeT.
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9T0 He MOeT yAYWmINTE pagpemeRue omTHUECKUX MuKpockomos. M Bee e
VeHelIHbe UCCTENOBANIA B HTOM HANPABICHMN BEAYTCA (CM. AONONHHTEN:-

Hbti TeKCT B 3a7aHMK «OuEHKAY).

Voeauuenue, paspeuianiyan enocobnocmy, coemoool, 21eKmponnbil,

‘ onmuveckuil xukpockonsi.

. 1. K s TORISAGTE DASHIRY MOAAY DASPOIEHN B RCELEON M-

pocxona?
2. Ommmure BN MTKpOCKONOB.
puvenemue

1. Jl15 wero H306PeTAIOT it MPHMEHSIOT PABTIHLIE BUAL MHKPOCKOTOR?
2. TlponeaiTe cpaReHIe MEAY SHICKTPOHHSIM 1 CRETORMM MHKPOCKOTOM,
OTMETHB SHAKOM X IPUSHAK B COOTBETCTBYIOWEM CTOAGHE.

Tpusua:

Musspocson

onexTpommLI

1

7

3

BOSMONHO HOAYHEHHE TOLKO HEPHO-0EAOTO
ma0Opaemnst

BOSMONHO OAVHCHHE LBETHOTO WiH HepHO-
Gesoro msopamenis:

Merowmis manyuemua poromst

Vcromus manysemins orexTpoms

Paspewianijan cnocoinocme Ha pacomaTp-
BaeMste ofmexTa: e Meanie 200 Ky
(0,2 o)

Paspewiamiian cnocoinocme a pacoMaTpi-
BaeMbte 0BTexT He Mexsue 0,5 it (A MHKpO-
dpororpadusix 70 0,2 )

Maxcunarsioe ysenmienie 1500 pas

Maxcunarsuoe ysenwienie 250 000 pas.
(rosxo na oxpane)

Wsobperen s XVIL 5.

Wsobperen s XX 5.

TL0350710T PACCHATPHBATS AHBHIE 1 HOAHBLIC
obmexrs

He M03BOTACT PACCMATPHUBATS AL OGLOKTH

Boxee Aemientiii n mpocToii § npuNenem
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T 2 3
TBosee A0POOil 1 CAOMHLIE B HpHNCHEMIH
1 oBeayacupamm (15 paboTs: TPEGYyeT
Obyuems, cnenuanyuIX KABHKOD)
Tipunensetcs b yorosusx cpeneil mxomm
B xpacuTensx 0Bs9aTe N0 CORCpAAME HBOT-
B spacHTeAnX HEODAIATEILNO COACPAANHE

sermix Meranion

Anamna

1. MaoGpasnre n mune oxe-  Uepoxonran g g

it yerpoiterso  aneTpomHOr
u creronoro smpockoma, moia-
sap wx cxoRCTB0 N pasmILA.

2. Tpoanauaupyiire oramst
nponecea ycovepmencraosams
smuxpockonion. Touewy Boasmic-
7 meoBxoamOCTS covgaTs K-
rpommstit smxpocson? Towewy — SApHuko
npogonHAIOTOR MOWMTIN YCO-  Muroxomapu
nepmencraonars caeromoit (om-

Tseciui) Mikpocion?

aocoma.
Tepoxecora

o

Cunurea v
Ouemure mmedinoe ysemmse- ettt LY
Hile OpraHONZOR §A MpEATOKCH- -

ot sxpodpororpadpr. Paccr-
TaiiTe Pea7TEMNC PATMCPS HAIBANNEIX OPTAROWAOR, YKAJAR CAMHNIS! HIMEDEHIL
W MApAMETp — ATINNA, WMPHA, AWANCTp (U1 OKPYFTHX 05BeRTOR), 8 TANCKC
[N —————— ———————

Onenra

1. OmerIIT SdXpeITHINOCTS MPINCHONIA CORPEMCHNAIE 9TCKTPORNLX, CBOTO-
[ - ——————

2. Ofeyaure ceAvIOmYIo HAHO-TONYAAPAYIO cTaTEO.

Poccuiicxue yuene npednoscunu nosyw xonguzypayur nanocxonos

B zpynne nexewrozo yuenozo Imedana Xexns (Stefan Hell) us Hnemumyma
Guousuuccrois xusun nayunozo cooduecmaa Marca Haanra (Cemmunzen) o co-
mpydnuvecmae ¢ apeenmunciu yuenisn Mapuano Boceu (Mariano Bossi) a 2006 z.
Gou1 paspaoman onmusecruis surpocon n0d nasaanues «nanockon, noso
asiowuic npeodosesams Gapoep AGGE! u naGxwdams oFsexmo pazuepox o010

" Bpiter ABe ~ HeMeHKILit (GIONK-ONTIK, AFTOP GOPMYIN Zyijyy. ITa hopyyIa
CHHTAETCS HACTOTKO SHAMEHNTON, TO HMEHHO ee BHCCIIIH HA HAMATHMKE ABTOPY.
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10 nx (a na 2010 2. u ewse newsue), ocmacascs 6 duanasone Gudunoeo usayie-
HUS, MOAYNGR NPU IMON GbICOROKAUECMGCHNbE MPEXNEPHbLE UOGPANEHUS 00
exmoa, panee nedocmyninx 0 oGbuNOl CoemOGOil U YcosepuLEHCMAOGAHHOIL
onmuuecroit surpockonuu.

Bedymes patomb nad noryuenuen kpucmanios numpuda Gopa ¢ sewcazo
nazbnois peusemroit (RBN) ws wuemuix na 99% usomonos Gopa. Taxoi: mamepuas
AUt 30 CYEM ROASPUMONOS, OOPASYIWUCR Ha NOBCPENOCTIL KPUCMAAAG, ROV
anem unozoxpammuo nonusums Ougparyuonnes npedex u docmus paspeusenuis
nopadka decamros u daswe edunuy Hanoxempos.

Poceuiicrue yuensie us ToucKo20 20y0upcm SeHHOZ0 MOTUMEXHUNECKOZO YL
Gepeumema ycoaepuiCHCmA0BAT HAHOCKON, UCROIH30606 6 HEN HE NUKPOAUHb,
KaK @ KAGCCUNCCKOL KONGUEYPAUUL, @ CREYUAbHbE OUPPaKUUONHbLe pewtemi
¢ sonomewxu naaemunwanu. pu noayuenuu uso6pasenus c maxozo npuGopa
cpaGamuaaiom odnospexenHo ierm anonasoit axnIUMYINOL anodusayuy,
Ppeaonanc Patpu ~ Iepo u pesonane Pano. Bxecme onu u noxozaiom yeexuwums
paspewentie, no cpasnenuio ¢ obuuroit duparuuonKoi pewsemioir, 0 0,3 2. (An-
op cramsu — AoKTOp TexwEcKIx nayx Mrops Mytmn).

3. OnemnTe HAYWHMe I IKOROMITICCKIE TOCTCACTRNS TPHMCHEHNS HAHOCKO-
OB - MORCPHHIHPOBANISX OUTIIECKIX MHIPOCKOTOD.

Baxmouenue no pasgeny «Kaerounas Guorors»

Bee OpraHOMAN KITKM NOZPASIENAOTCA HA TPYMNEL. B SABMCHMOCTH OT
BHIGPAKHOTO IPUHIMNA OHI MOTYT HOADABACIATECS 10 KOTMUECTY MMODAH,
10 COZEPHARMIO B KIETKAX NpeACTABUTe el PATHEIX NADPCTS YKADHOT WM IO
ocoBentocTAM cTpoeHMs. PAJINUATS PASIHUHbE OPPAHOW HA MIKDOOTO-
rpaguax — opma u ueneli uayuenns gammoro paszena. Io puemmeny crpoe-
HUIO, OTPAIKHHOMY HA MUKPODOTOTPAQHH, MOAKHO OTIHUHTE PAA OPrAHOM-
208 10 BHemEIM npusHAKaM. TaK, HAIDHMED, XIODOILIACTSL H MHTOXOHADUH,
KAK IPABILIO, XOPOLIO PASNMUMMEI 110 BHPAKEHHBIM TPARAM H KPHCTAM.

HCrYTHER, DECHUNKM U KACTOUHBIH LUOHTp TAK’e XOPOIIO BUHEI HA MUK-
PODOTOrpAGHAX KAK YHOPAAOUEHHEIE HITATEE CTPYKTYPSI, PACIONIOKERHbE
s 61 AApa (LEHTPHOII) UM BHCTYIAIOMME 32 NPEAEITH! MeMOPAHEL KIeT-
K (ODAHOMEB! ABHIKHMS), B HONEDEUHOM paspese 00PAIYIOIME XAPAKTeD-
HyIo cuctemy ¢ (opmynoi 9+2. SAPO Merko PASNIMMHTE MO PAIMEPY, HeH-
TPATBHOMY HOTOMKEHIIO B KIETKe 1 BHYTPEHHUM CTPYKTYPAM B BUZE IAHOOK
XpomaTuua u () ApHIIKA.

BAaKyoIH, MGOCOMBI, HEPOKCHCOMEI 1 JMKTHOCOMBI MOTYT GHTs BHemHe
HOXOMH, Bee OHU MMeloT myswpuaTyio cTpykTypy. Ho B crapemomux pac-
THTENLHEIX KITKAX NETKO ONOIHATE BAKYOT M3-3a ee pasmepos. Buxs ma-
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MUMe W OTCYTCTBE ILIACTIL W APYPHX XBPAKTEPHBIX OPrAHOWOB, MOM-
HO CAENATH BEIBOX O THIAX KJETOK (KUBOTHBIe i pactutexbmsie). Io ux
DACTIONOKEHMIO OTHOCHTEBHO HAPYHOH MeMOpaKE U KoMIIeKca PoBIKI
MOKHO Z€IATE BHBOJH 06 MHEIX ISHPUATHIX OTAHOMAAX.

IIC u xommexe TOBKI PASIIAIOTCA 110 PA3MEDY, PACHOTOKEHMIO (10
seeii uuronnasye DIIC, a He BOAMSH A1) It HATUUMIO PUGOCOM KA LIEPOXOBA-
Toii DIIC. PuGOCOMBI BCerAa OTPAKAIOTCA HA MUKDODOTOTPAGIAX KAK TOUEU-
Hule cTpykTypsi. X DA3MEDSI 3ABHCAT He CTOXBKO OT 0COBEHHOCTeH KIETOK
M CTPOGHHS CAMHX PHOOCOM, CKOTIBKO OT KAUECTBA MUKDOGOTOrpAdHH.

HecMoTpA 18 PASBUTIE PAIHEIX MeTOOB IHTONONUUECK X HCCIN0BARMH,
OCHOBHBIM METOJOM H3YWeHIs CTPOCHNS KJETOK OCTACTCA MUKPOCKOUHPOBA-
Hue. CBETOBBE MUKDOCKONB UMEIOT OTPAHIUEHHEE LIMHOI CBETOBOM BOHB!
npesens ysemuuerus. CHUTAIOCH, UTO PASPENIAIOMAR CHOCOGHOCTS CHETOBORO
suKpocxona He npesocxozut 200 Hasomepos, wi 0,2 axu. Hemonbsosasie
QIEKTDOHHOTO MNKDOCKOIA, KOAA WEpEs DACCMATPMBAEMBIH MHKDOODHEXT
npomyCKAeTCA He CBET, A NYWOK EKTPOHOB, PEIINIO TY Mpobaemy. Diex-
TPOHHELE MHKDOCKON 1I03BOTAET PACCMATPHBATS 00BKTH Mexbie 1 HanOMeT-
pa (0,5-0,2 m). Heq0CTATOK QMEKTPOHHOTO MUKDOCKOIA — HEBOIMOKHOCTS
DACCMATPUBATS MBI ODBEKTH, UepHO-Gesoe u3oOparKexnHe, OOWAR CI0%K-
HOCTH U [OPOTOBHIHA KAK CAMOTO MHKDOCKONA, TAK M MUKDONDENApATOB.
B CBAGH ¢ OTHM YUEHBIe IPOOIKAIOT HCKATS TEXHUUECKUE DEIISHHS, O3B0~
IAOIME YCOBEPIIEHCTBOBATS KAK CBeTOBOM, TAK U deKTPOHHHL (TpAHCHMHC-
CHOHHELI) MUKDOCKONEI, B YACTHOCTH CHAGHKAR WX WHQPOBHIMH KAMepAMH,
CHUMBIOWIME MHKDOHIOGPAKEHUs.
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M1 Gyien PACCMATPUBATE BIHAHME TOTHKO TeX 3BYKOB, KOTOPHIE CAIIHM.
JlasHo 3aMeueHo, 4T peakue rPOMKIe 3BYKM, KaK 1 GOJee BHCOKUE 0 TORATE-
HOCTH, AGiCTBYIOT HA NCHXMKY E/IOBEKA BOI0YKAAOILE, A IIABHELE, HepeTis-
uatsie, Kax W GOlee HHIKHE 1O TOHATBHOCTH, — yemokamsamome. C TPYAOM
BOCHpHHUMAIOTCA M00bie 3BYKM, HAXOAAIHECH GIM3KO K NOPOTAM UYBCTBH-
TembHOCTH, GYAb OTO KAK CTMIIKOM TPOMKHMIE W THXHiK IBYK, TAK I CMIIKOM
Bbtcokmit 1w HuaKmit. Ho ecu THXHE M HUSKME 3BYKH BOCHDHHUMATH COK-
HO H GAUACTYIO HEPWATHO, TO IPH BOIACHCTBHH BEICOKOTO W FPOMKOTO 3BYKA
JIerKO MOKHO MONYWHTS HOBPEAIEHUE OPAKOB CYXA, HAPUME] PACTAKEHHUE
GapaGanroii mepemonx. TI09TOMY HeIATE O UIOETATS BIMAHMS TOOHX 3BY-
KOB, HAXOAAIINXCA HA TPAHMIAX CILTEL GBYKA I JMANAIOHOB UX ACTOT.
Iy nosoe sazpasnenue — OTAENBHOE MOHATUE, CYMECTBYIOIIEE B IKOLO-
2uu wer06eKa. DTO MPEBHILIERNE ECTECTBEHHOTO YPOBHA WYMOBOTO (oK IL1H
HEHODMATbHOE HIMEHEHIe XAPAKTEDHCTHK SBYKA, & UMEHHO HePUOMMIHOCTH,
IS TOHANLROCTH 1 T. 1. B ODIIEM, 5TO PAIADAKAIOUIMIE LIy AHTPONOrEHHO-
1O POMEXOK AEHIS, HADYMAKMI KUTHEACATEBHOCTS HKUBHX OPPAKUINOB
# uenosexa. IyMoBOe 3ArpA3HesHe NPHBOANT K NOBHIIEHKOHN YTOMIAEMOCTH
WeNOBeKA 1 KUBOTHEX, NOHIEHMIO IPOMIBONUTENLHOCTH TPYAA, Bu3MUeE-
CKMM M HepBHEIM 3a00/eBAMAM. [IABHEIM CTONHUKOM LIYMOBOTO 3arpss-
HEHIA ABIAIOTCA TPAHCHOPTHEIE CPEACTBA — ABTOMOGH.IN, HKE/IEIHOIOPOKHBIE
noesza u camoser.
Beuuina npessmesiit 10XOANT 0 CTEAVIOMMX IHANHMI:
+ 20-25 gBA (axyeruueckuii feuuGen) H TePPHTOPUAX BOAMIH ABTO-
Tpace;

20 30-35 ABA AIA KBADTHD JIIHIX OMOB, OGDAIIEHHBIX B CTOPOHY
KpynHbIX aBTOTpACE (663 IYMOIAUMTHOO OCTEKIeHMs);

20 10-20 xBA BOXM3M HKe/EIHEIX JOPOT IPH ABIKEHIH H0E3AOB;

20 8-10 gBA HA TEPPUTOPHAX, NOABEPKEHHBIX MEPHOAHUECKOMY BOS-
JelicTBuio aBMAIIyMA (aBMALMORHBI 1IYM);

10 30 1BA mpu HeCOOMIIEHMN VCTAHOBIEHHBIX TpeGoBAHMIi IPU Bexe-
HUH CTDOMTEBHBEX PAGOT B HOMHBIE YACHL.

Bameueno, uto cAyX y 20-MeTHHX KuTENeH KPYNHBX TOPOXOB TAKOH e,
KaK y T0-1eTHHX CTADHKOB, NDOKUBAIOUMX BEICOKO B rOpaX. Y 25-neTHix
KuTeNell METANOIHCOB CIYX YKe SHAUHTENBHO Xye. BOSMOKHO, B AGHHOM
Cayuae BHHOBATO He TONBKO LIYMOBOE JArpA3HEHME, HO W NDOCIYMUBAHHE
TPOMKMX 3BYKOB Wepe3 HAVUIHMKH, DASTMUHEIE AKYCTHUECKHE CHCTEMBL, NO-
CTOAHEOE MCMONbIOBANHE MOBUILHOM CBAM 1 T. 1.

Baneueno, UTO HErpOMKHE 3BYKM NDHPOABL: WYM NPHOOR HAN BOROUAXA,
IeHHe NTHI, WeeCT AHCTBH 10X BETPOM H T. ., — OIATOTBOPHO CKASHBAIOTCA
He TOBKO HA COCTORHMUM OPraKA CAYXA, HO W A PAGOTE OPrAHMAMA B LEIOM.
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TOBOPS 0 BAMAHMN 3BYKOB HA OPrAHHAM UeTOBEKA, HEBOIMOKHO 00OHTI
srmanmen eausnue nyswru. o wuemmo Iudaropa: «Beaxas Merodus
cunxponusupyem padomy enympennux opearos weaosexa. Kozda ssyuum e
200U, e KOAEOAHUA HANALANOMER KA KOXEOAHUA OPZAKUSHA U NOYYALMER,
WMo Mbi uCnbiMbGaeH KA cele (1az0MEOPHYI0 CUOPAYUIO.

AHTHUHE yUeHBe WCCIENOBATH MU TONBKO myTeM HaGmoemuii
¥ yMosaKMOuenmi. COBDEMEHHAR e HAYKA CTABHT DKCIEpHMERTH. HMeHHo
5 aKkcnepumenTax, mocrapenusix 5 lsefinapuu u CCCP (PCOCP 1 Bexopye-
cxas CCP), GBLIO JOKA3AHO, 4TO IDH TPOWHX PABHEIX YCIOBMAX IPOCTYIIH-
BAHME KIACCHUECKOH MYIHKH KOPOBAM B YCIOBAX CTONIOBONO CONEPIHANILT
OBHIIACT YAOU MONOKA.

B 2005 r. yuensie us BeAuKoOpHTARUIH BEACHMIHN, 4TO NDOCIYIUBAKUE
IpeAOUTHTE BHON MYIHIKH BO BDEMS TPEHUPOBOK HOMOTAET CHOPTCMEHAM
YBeXMUHTS PeayBTATHBHOCTS. CIEI0BATENBHO, BINHIE HMEHHO TOH Mydsi-
K, KOTOPYIO NPEAUOUNTAET UelOBeK, AHCTBYET HA OPFAHHAM CHOPTCMEHA
Ty aupyome.

KpoMe T0ro, OKAGAHO, UTO PEryIAPHOE MPOCIYUIMBAHME KHIHEPAZOCT-
HLIX KIACCHUECKUX KOMIOSHIMIL HMeeT TaKie odhextsi:

1) yexopser poceramopienue nociie omepauuii (5 TOM UHCIE CepACTHO-
cocymHeTEIX);

2) NOBHIIACT HACTDOEHNE, WUTO CHOCOBCTBYT YAYWIIEHMI0 LHPKYIAIMI
KDOBM, CHIDKEHMIO AABICHUS H CePAEOUCHIS, PACIIUPEHILIO COCYAOR.

B pesyasTate IpoMCXOLHT Gortee GHICTPOE BOCCTAHOBIERUE PAGOTH CEPAILA.

He Bee KIACCHUeCKUe NDOM3BENCHIS IPUMEHIMEL B KAECTSE TEDATEBTH-
“eckux. CymiecTsyior i onpepenennsie «noxasamuss. TAKHKe MHOTHE Cremua-
METEL YGesKIeHbL, TO He TOIBKO KAHD, PHTM I TOHATHHOCT IPOM3BENHNS
HMMEIOT GHAUHNE, HO W TO, HA KAKOM MEHHO MY3KATHHOM WHCTPYMeHTE
GELIO CHITAHO MPOUIBENEHMUE LI OTACTBHAN MENOMMS.

Yuensie w3 yHneepcaTera I0Ta BHACHATK, HTO MY3HIKa aKTMBH3MDYET CeHCOP-
Hule nyTY, NpUTIyWaUME BONEsie OLlyieHMs. 119 KCNEPUMEHTa Bl OT0-
6pass! 143 uenoBeKa, CKAOKHSIX K TPEBOXHOCTA 13-3 60 B TO BEMS, KaK O
CAYWANN NPAATHYYO MY3SIKY, K UX NALUAM MOAHOCHACS SMEKTPOAS, BH3HBAI0UE
HE3HAUATENLHYKO BOMb. B MTOTE My3biKa MOMOIANA CHUBATS Y UCTIITYEMsiX TPBOry.
W yMensuwiT 60ne80it Mopor. MOXeT, 61aroAaps NEHIHO 1 BO3HUKAIOLLEMY U3-32
HEr0 SMOLHOHANLHOMY BOBAEUeHMI0 Bypnakal Ha BOATe HaTEPTLIE 8 KOS MO0
He NpUuMHANW T2KOi 607

Yuensie 3 TOHKOHTa BIACHAAM, UTO 3AHATUA MYSHIKOW Da3BUSAIOT NausTs
W yCTBeHHbe CNOCOBHOCTH AeTelh. VX NPOAOTXMTENsHbIE HABMOACHAR AOKA3a-
1, 4TO Be3 KakVX-1MBO CrewHaNsHbIX YNPEXHEHNA NGUATS YEN0BeKa ynyuLLanacs
NIPONOPLAOHANSHO TOMY, HACKONEKO AOAITO OH B ATCTBE 38HAMANCA MY3HIKO
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My3tika npesoTepaliaer notepio Cayxa. 310 610 BIACHEHO B XOAE OAHO-
70 13 NPOCTSIX KCNEPUMEHTOB. 163 MCNbiTyeMsIM, 74 M3 KOTOPBIX Guin GBI~
Wit My3HIKBHTaMY, NPEATOKNN NPT HECKOBKO TECTOB, PE3yAbTaThl KOTOPSIX
NOKa3a/M, UTO AaXe TO-NETHME MY3HIKaHTS CABILIAT eu B WyMHOT 0BCTaHOBKe
W BOCAPAHUMAIOT 38YKM Ay, deks SO-NETHAE HE My3bIKBHTH.

Crenyer Bestvecku naGerars HeraTHBHEIX BoselicTsuii ax Ha croii opra-
HUGM, TAK I HA OprAHMAMEL OKpyKalomu. Tlbraiiecs BecTu ces TAK, UTOGH
M3BIEKATS MAKCHMATBEYIO HOTb3Y 3 OKPY/KAIOUIX BAC SBYKOB Ul HCKIIOUATH
JLIH 0 BO3MOYKHOCTH YMEHBIIATS 10G0e BpeAHoe BosxelcTaue.

Daexmponaznumnusie Goanv. (IMB), ecmecmeennuili paduayuonnblic
o, wymosoe sazpasenue.

Buaune u momumane
1. Kax 5u1 HoHMMaeTe, 41O TAKOE 601 C TOWKH 3pewis GusKu?

2. Tepeucare, Kaxie HEKTPOMAFRUTHEE BOTHL B AHACTE.

3. OnpexemTe caRn MKy HATHWICM NPHPOANOFO SACKTPOMATHHTHOTO 13-
AYeHIR B coTCCTREMNOI CPEAC H ETO KOMICCTROM, BOUMKAIOIIM B PeIYTLTATE
rexmorenmsx mponeccos.

Tpuseneune

1. Kro s ysemsix aoKasax, 1o cxopocrs pacnpoctpanemus IMB b paxyyNe
panusiercs cxopocrt cnera? Kai 970 OTKPATHE OTPAINAOCH HA NOHMMANI HDI-
poas canoro cuera?

2. Tlpuseure mpunepst Toro, KAk Texumeckili TPOTPeC OKAIMBACT RS-
N N weTORCKA Meped PAINHIC IS HOTYICHIS.

3. TIpxoAITOCE Tt BAM HEMOTHIORATE BOTHORHIE KOTEGANIS, WTOBH NOANATS
cebe mactpoenne? Bexn za, To Kaxie?

Anamua

1. MaoBpasuTe B BHAe CXEMH AGTIHME SBACHNS HOTHOBOH NPHPOA, mo-
OANTEILHO 1 OTPHRATEILHO BISIOMIE HA OprannaN wemonexa. Tlocrapaiirecs
OTpaZTS MaKCHMATLHOE WHCAO SBTCHNH, YKA3AD BPOMUME, TOREIMME 1 Geaonac-
Hble XAPAKTEPHCTHKI BOIRGHCTRNS BOTH.

2. Jloxasscre na npiepax (Kax AMIHOFO ONAITA, TAK H UABCCTHALX 3 XYAO-
CCTRONROI 1 HAYMNOi THTEPATYDH) BAMANHE MYIHKI N KMBMC OPIANNAML
Kasie nosouTebisie 1 OTpHIATE LN CTOPOD. B OTOM BB BHANTE?

3. Bucicanue aume Miemie 0 BT BIYNODOXO SAXpASNCHIS 1 FOPOBLC.

4. Tipoanammoupyiie RIUSHIE MYSMIH N 10PORSE, CAMOTYACTRIE I Mo-
PazBIOE COCTORMIE MMOACH 1 APYTIHX MICKONNTAIOILX KHBOTHNX.

Cunrea

1. Topaceysxaiize, HoteMy cyIeCTaye OFpANITENIE HA HPOXOAACHHE TpO-
neayps: pentrena sersix (ne ame wex 1 pas » monrona).
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2. Ofusciire, notesy, HOARCpTARCh HOCTORMONY ROAACHCTAMIO HATYCmIS
Conmma, mama marera craza obwraeaofi. Uro, ma Bam BaTTAY, CrpATO B~
HefiyI0 poh B Tos, w0 HA Beate APOANAACS AW 1) TO, IO OHA TBATCTCR
Tperseit maameroit or Comnma, 2) ATHTTLHOCTS BOIACHCTAIR CET, T. ©. CMOHE
e T T ———————————
Aprysenrapyiire samy rowxy spemz.

Ouenra

1. Hamumirre pedpepar o samnmm ssayemiii Guironiix a7eKponprGopon ma
opranisy weronexa.

2. Onemre exogenmposamyio cryam.

B odnois us aabopamopui npu uccaedosanuu axusnus DME na acuswe opea
U 6 OMAME UCOA30601 J6YX ANULCT, KOMOPME, HATODACH & U30IUpOGAN
nux Kancyaax, nodeepeaucy aosdeicmau soxn. Ha ooy s sosdeicmeo
aaru coanois daunoi 315 ux 3 vaca @ dews & mevene xecaua, a na dpyeyn —
250 nat, M0 ME3CDy OPEANSNON NI U UCTIONNUKON 6O CTIORI0 OMpaITI
was naacmuna.

Tpeanonocrre, wax waweRTes cocTomme RHBOTHIX.

3. Ofeyaure mtcragsmans yuemsix.

= Henoxsoaanue suysucu npu noswuenuu cnopmuasix pesyasmanos s om
e om donunza Gesonacno.

~ Tpancamus kaaccuueckux npoussedenuit o KoposwuKax oGodumes de
weeae, vex ucnomvsosanue xopuossx dodasox.

§ 42. Tlousrue «GuoMupOPMATHLAY
Liens u3ywerus Mo Mmews: OUCHIBATE POt GHOMHOPMATHKM

Kmo anepasie npumeHun MEmodbi CMamUCMUNECKO20, MAMEMBMUYECKo20
‘aHanU3a & GUONOZUU DU PACCHOMPEHUL (heHOMUINOS, BOIHUKILLX & PE3ynbmame
2ubpudusayuu? Moxem Nu cedyac xoms Gu 00Ha ECMECMAeHHAS HayKa Paseu-
88MCA 663 UCTONE308aHUS MATEMBMUYECKUX MEmOd0s U NPUMEHEHUS 00Cmu-
KEHUL UNGOPMAMIUKL (UCM0M3088HUS KOMITEIOMEPHO20 MOOEUPOBAHUS U aHAN-
38 C MIOMOLL10 KOMTLIOEPHLIX ANZ0pUMMOE)?.

m Yo HyXHO noGmOpUIME ONA YCNeWHO20 UsyueHus mewsi? § 26 — yeBHA An
9 knacca.

BHOMQOPMATHKA — 9TO COBOKYIHOCTS MTOAOB H HOAXOA0B, BEIOUAI-

mx B ces;
1) MATEMATIHUECKHE METONH KOMIBIOTEDHONO AHATIIA B CPABHUTETLHOM
rexomke (reomuas GuounpopMaTKa);
2) Pa3paGOTKY ANTOPHTMOB I NPOTPAMM A NPEACKAIHIBARMSA TPOCTDAH-
CTReHHOM CTPYKTYDBI GeTKkoB (cTPYKTYPHAs GuounpOpMATHKA);
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3) HeeaenoBasue cTpATEruil, COOTBETCTBYIONIX BHNUCIHTETBHBIX METOXO-
xorHit, A TaKKe oblijee YIPABIeHHE HHGOPMAIMOKHOH CETHIO GHOTOTHYECKMX
cueren.

B GHOMHQOPMATHKE HCHOTB3YOTCH METOM HPUKIANHON MATeMATHKH,
cratucrnin u unQopMaTHKI. CaMA OHA HCIOABIYETCS B GHOXHMuUH, GHODH-
SirKe, OKOIOTMI I APYTHX OBAACTAX.

TIpuMeHenIe HHCTPYMERTOB GHOMHDOPMATHKH B HECIEAOBAMM O3HAACT
HENOMBIOBANIE METOOB KOMIBIOTEPHOTO MOJEHPOBAHILS, MATEMATHYECKOrO
M CTATHETUUECKOTO AHATH3A /LIS BHIABICHHA KAKHX-1HO0O ACHEKTOB PAGOTS!
Guomormueckux cucrem. ECIM YCIOBHO PASIETNTS Bee ACHEKTH! PHMEHEHILs
MHCTpYMeHTOB GMOMH(OPMATHKH MO OTPACIAM GHOTOTMM, TO HAUDABIEHHA-
M, TA€ OHU GYAYT HAMGO/ee BOCTPEGOBARNBIMH, OKAKYTCA CIEAYIONLHE:

1) AHATHS H OLEHKA MOJIEKYIADHO-TEHETUUECKUX ACHEKTOB HACIEACTBEH-
oeTu;

2) sKonOTIA 1 SBOMOWLH;

3) Quamonorus u MeAMLHHA (BKT0UAS PAPMAKOIOTHIO H BETEPUHAPHIO).

OcTamoBuMEs HA XADAKTEDHCTHKe KAJKIOTO 3 HANDABIEHMWH HECKOTBKO
nopoGree.

Henoawsosanue GuoUH(OPXAMUKY NP AHATUSE NONEKYASPHO-2eHEmULe-
CKuT GeneKmos. BHAUMTENBHAR KOS MHCTDYMEHTOB GHOMH(OPMATHKI mpi-
MEHAETCA IDH eemU(POBKEs» TEHETHUECKWX mOCIExOBATENBHOCTeH. e
VUECTH KOIMUECTBO IeHOB, CONEPAALUIXCA Y UENOBEKA B FAILIONIHOM HAGODE,
Beio nporsKensocts Monexy JIHEK, ofimee KOAUECTBO HYKIEOTHOB, TO M-
DB HOIyHAIOTCR MOMETHHE ACTPOHOMMIECKHE. Bes NDHMEHHIS KOMIBIOTEPOB
¢ Taxoli paGoTOlt, Ge3ycioBHO, He CHpPABATHCA. DTO MOKET OBITH KOMIbIOTEpHAS
c60pKa reHOMA, IPEACKAIAHME JKCIpEceHH (ACTOTE H MHTEHCUBHOCTH) +PaGo-
TH» TeHA HA OCHOBE YHKe HMEIOUIMXCH ARHHBIX (IOTOKEHIS TeRa, ero Ipee-
CTBYIOIIME — NPOMOMOPHbLC HYKIEOTHAHEE TOCIEAOBATENBHOCTIL I T. A.), IpEA-
cxasamue pYHKIMi GeIKOB; HOMCK TeHOMHBIX BADHAKTOB H ACCOUMMPOBANHEIX
¢ HUMU (PEHOTHIIOB (9T HANPABIEHHE EPCIEKTHEHO KAK /U1 CelbCKOro X03sii-
CTBA, Ze/1A OXPAHBI IPHPOEL, TAK 1 AUIA PACHpeAeNERHH MOAeH 10 deHOTHII-
HECKMM YIIIIAM — PACOBBIM, HAIHOHATLHBIN) i MHOTOE APYTOE.

OpHiM U3 KOHKDETHBIX NIDUMEPOB ABIAETCA METOR 8bpASHUSAHUA NOCTed08a-
mensHOCMel. BAOHGOPMALMOHHSII METOR, OCHOBAHHSIA Ha PasMewLIeMn AgyX
W Bonee nocnepoBaTensHOCTEl MorHOMepos AIHK, PHK waw 6enkos Apyr noa Apy-
FOM TaKuM OBPE3OM, 4TOBI MOXHO BHUIO NETKO YBUAETS CXOAHSIE YHACTKN & 3THX
N0CNeA0BaTENSHOCTAX. CXOACTBO NEPBMuHBIX CTDYKTYP ASYX MONEKYN MOXET OTpa-
XaTh WX GYHKUMOHANSHbIE, CTDYKTYPHSIE WM IBOMOLMOHKSIE B3aNMOCEA3H. STOT
€ METOR NDUMEHAETCS MDY YCTaHOBNEHIN MONEKYIAPHO-2€HEMUYECKO20 WA GO~
XUMUHECKOTO POACTBa OPTEHHIMOB, T. €. NIOKA3bIBAST WX BOMIOLMONHYIO BAN3OCTS
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§ 1. OcoGeHHOCTH CTPOEHNS TPAMIOIOMKUTETLHEIX
W TPAMOTpHIATeBHEIX GAKTEpHIK

Liens usyuerus MOl mewsi: CPABHWTS TPAMNONOXUTENbHLIE W TPEMOTPHLA-
TenbHie GaKTEpAA.

KaKue opaanuswl 0mHOCAMCS: K 8036yOumensm ukghexyu? KaKossl ocobes-
HOGMU CMpoeHUA KNemouHoll 0G0noYKy npokapuom? MNpueedume Mpuwepsi na-
mo2eHHeIX GaKkmeput. KaKue Mepsi ipOGuUnaKIUKU PSNUYHIX UHGEKUUL 8am u3-
‘secmusi? Ymo makoe desundheKyus nomewenui? [ 4ezo ee ipoaodsm?

Ym0 HyxHO noSMOpUMS On yCnewHo20 usyseHus mewsi? § 8, 62 — yueGHMK Anst
7 knacca; § 1 - yseGHuk ans 8 knacca; § 51— yueGhn Ans 10 knacca.

Hayuensue Gaxtepuii noxTopom T'. Tpastont. JIiou Beersa MCKAM CrOCO0H!
GopsOst ¢ pasHeiMm GonessaMi. Tak AelicTBOBATN MePBEIe MEKADH, HCHOTh-
30BABIIIE NEKADCTBOHHEIC PACTEHUSA AT JIOUEHIH KOKHEIX H KMIIEUHbIX HH-
(pexui, TAK NOCTYNAIOT i COBPEMEHHELE BPAUH, GOPIONIMECS ¢ PAKOM KO
W samumanomuecs nepecaxxoii cepua. Ilepsrie Jexapi usyuaTs u Kraccu-
(uuupoBATN CBOHCTBA JeKAPCTBEHHEIX DACTEHWH, UTODH WCHOMB3OBATS WX
B MeuHe. COBpEMEHNbIE e VUeHIe AT IYSIIEro NOHHMAHIA IPUHINMIOD
PaGOTH M MpHuuH Bo3KeHeTEIA BUDYCOB M GaxTepuil A wenoBeueckui opra-
HUGM KAACCHOUIMPYIOT U HIYHAIOT HX cBOHCTBA.

Jlarcxuit spau u Gaxtepuosor Pane Kpucran (Xpue-
Tuan) Tpam (1853-1938) paspatoran yukabsiii ye-
TO{ OKPALIHBAHNS MHKDONDEIAPATOB, COREPARAILHX GaK-
TepATBEbIe KIeTKH. DTOT METOA NOYUHI HAIBAKIE 1O
arsnuu yueroro. Bro aKTHBHO IPUMERAIOT B MEAHIMHE
¥ 10 ceit aems. Mayuas Mup Gaxreputi, xoxTop pant uc-
HOAB30BAN PHONETOBHE KpACHTenD. OH BHACHILL, 4TO
“acTs GAKTepUii IPH OKPALIMBAHHK IPHOGPETACT CHHIOIW
OKDACKY, A OCTANBHAR UACTH OCTAETCS HEOKDAIEHHOM.
Pasuuua B peaxin Gaxtepuii HA KDACHTEN: JAKIONA-
ack B ocoberuocTaX cTpoerus ux oboxouex. Tax Tpan
KIACCHQUIMPOBAT BA THIA GAKTEPUATBHBIX KJICTOK,
KOTOPEIE OH HA3BAJ IPAMIONOAKNTETLHEIMI (OKPAIIHBAIOTCS) I TPAMOTPHLA-
TeIbHEINMM (He OKDANIMBAIOTCSH) KITKAMH.

OcofemnocTi cTpoerus 1 (UIHOIOTHN TPAMIOIOKHTEALHEIX GaKTEPHi.
TIpuuusofi OKpAIINBANIA GAKTEPUATHHELX KIETOK CTANH 0COBEHHOCTH CTPOE-
HUS 1065 UX KICTOUHBIX CTeHOK. IPaNnOT0N UM eNbHbE GAKMEPUU CHADYHI
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Puc. 32. Crpoentite rpaMnon0uTeLHE GaxTepii

KJIeTOUHOI MeMOpAHS! HMEIOT NenmudOZIUKAH — BIIECTRO, HMEIIee AUeH-
cryio cTpykrypy (pic. 32). Jas GAKTEpUH HENTIAOTIMKAH OUEHS BAKeH, TAK
KAK OH 3AUIMINACT €€ OT PA3PHIBA B CIVUAE CHIBHOTO BHYTPEHHENO OCMOTIIME-
cxoro AaBenis. BENOMHNT, KAK UeUIIO0IHAN KIETOUHAS CTEHKA IPOTHEO-
CTOUT BHYTPUEICTOUHOMY AABIEHNIO, BOIHHKAIOUIEMY H-3a GOIBIIONO KOTH-
WeCTBA BOABI, H IPENATCTBYET PAIPHIBY KACTKH PACTERMi.

Tenrugornuxan samumaer 40-90% kaerouroit ofonouxi. Dro cosaer
ONOHUTENBHYI0 AMOPTHIAINIO IPH (UIHIECKON AABIEHNN, TAKNKE OH NOA-
AepIKHBACT NOCTONHHYI JOPMY Y HEKOTOPHIX GAKTepMii.

TpamMuOnOKuTE bHbE CAKTEDHH PEATHPYIOT HA KDACHTENH, HOTOMY UTO
HeNTHAOCHKAR, OKDYKAOUMH MEMOPARY KIETKM, HMEET AUCHCTYIO CTPYK-
Typy. B oT suelfKu NPOHMKAIOT KPACHTEIH I AHTHOMOTHKH. B coBpementoli
seuse Meron TPaMA NPHMEHACTCS /LIs ONpPEXEIeHIs IPUPOLH! BOICYHTE-
el Toik ww msoli Goneaxu. MeeleayioTes, KAK UPABILIO, CIIOHA, BEACIEHIS
M3 HOCA LM ILIEBDATLHAR KHAKOCTS. B3ATHE HA AHANMG GAKTEDHH OKpAUIM-
BRIOTCA (HOTETOBHIM KpACHTeseN, DHKCHPYIOTCH HOZOM M CMBIBRIOTCH CUp-
Tow. TIoCIe OKPANIMBAHI CTAHOBUTCA HOHATHO, KAKHE BOICYAMTEH CTATN
npiuuHOM Gonearu. ECiu 510 rPAMIONOKNTE bHEE GAKTEHI, TO OHI OKpA-
musaores cpasy. Eciu e OKDANIMBARMSA He NPOM3ONLIO, TO HCCIENOBAHIA
npogonKaoTes. JI1s OUPEAICHIA PANOMPUYAIMETLHLY CAKMEPULL HCHOTE-
0T noBTOpHOE OKpamMBAKUE. Al BCETO KPACHTENS OKDALIMBACT KIETKI
Gakrepuii B KpacKEt wIH Po3oBH MBET. CHIOCOBHOCTS TPAMOTPUILATENLHEIX
GakTepuii He IPONYCKATH BEYTPS KIETKI KMAKMI KPACHTEND CBA3AHA ¢ WX
cTpyxTypoit. Peus o melt noiizer mike.

OcofemnocTi cTpoeHNS H (MIHOTOTHM TPAMOTPMUATENBHBIX GAKTepiii.
CHapys i rpaMOTpHIATE BHbE GAKTEPHH TAKKE HMEIOT KIETOUHYIO MeMOpA-
By u gaxe nemrmpormuxan (puc. 33). TIpaBia, OH HAMHOrO TOHbIE, ueM
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Puc. 33. Crpoesite rpaMOTpHIATE LREX SaicTepitii

¥ rpaMnonomuTensHsIX GaxTepuit i coctasaser seero 5-10% or obmeli maccst
oBonouss kxerxu. TOMHMO STOr0 B IPAMOTPHIATENBHEX KICTKAX CYIIeCTBY-
T MesKMeMOpAHKOE IPOCTPANCTBO, HASBANHOE NEPUNIAIMAMUNECKUMN. B HETO
M HOTPYIKAETCA NENTHAONIHKAH. B MEPHILIA3MATIUECKOM HPOCTDAHCTSE Ha-
XORHTCH MEKIICTOUHAR KIUAKOCTS, KOTODAR COREPANT TPAHCIOPTHBE Beki
M THAPOTHTIECK e (PEPMERTE, NO3BONAIOMIE KIETKAM HCHONBIOBATS GOb-
moe pasmooGpasie HOBHIX Bemects. CHAPYH KIETKY NOKDHBAET elmie ofHa
GHOWNAR KaeMOUKAR 000104Ka (MEMODAHA), IDENATCTBYIOUAA TPOHUKHOBE-
HUIO B KIETKY AHTHOMOTHKOB, KpacKTene i MOBIX cpescts. Herso ora
KOMILIEKCHAR TPEXCIOHHAR 00070UKA MOIBOIAET GAKTEPHAM OBITS yeTofim-
BHIMH K AM30IMMY (aHTHOAKTEPUAIHHOMY (DEPMERTY CIIOHE) U AHTHOMOTH-
KaM CTADOTO HOKOTEHMS.

CHpABUTES ¢ TPAMOTPHLATELHEIMM GAKTEPUAMI MOTYT TOIBKO AHTHOHO-
THKM 10CTEZHEr0 NOKOMEHWS WM IDYNIH AHTHOHOTHUECKHX cpencts. Kpo-
Me TOTO, IpU PASPYIIEHMN KIETOUHOM MeMODAHB! BHUIE/IAOTCH DHAOTOKCHHEL,
KOTOPEIE MOTYT NPHBECTH K HHTOKCHKAIUH OPFAHUAMA BILIOTH 0 JETATEOLO
wexona.

BHAUEHHE rPAMIOIOMKHTEALHELX H IPAMOTPHUATENBHEIX GaKTepuit. ITint
MeTOZOM OKDALINBAIOTCA He TONBKO GoXesueTBOpHEE GaxTepui. Bhuio yera-
HOBIEHO, UTO NOUTH Bee (POTOCHHTEIUPYIOLE M XEeMODAKTEPUI, ABAIOUIME-
51 ABTOTPOMAMM, TOKE OTHOCATCS K TPAMOTpHLATENbHbIM Gaxrepusn. Tatke
CpeH rpAMOTpHIATeNbHEX GaKTepIit eCTh H reTepOTPOdHbIE NAATHTE — HC-
TouRMK uHQEKIMORHLX 3aG0neBARMI. DTO BOICYAMTENH TAKENBX MATONO-
ruif, TAKMX KAK MEHNHIHT, FOHODER, CHRINC H D.

Tlourst Bee BUAB TPAMIOOKHTEBHBIX GAKTEpHH ABAAOTCH TeTePOTPOPA-
M, HCHOMB3YIOWUMM ABIXAHUE WIH ODOEHHE B KAUECTEE OCHOBHBIX CHOCO-
Gos moyuenus anepruu. Koeuso, He see omu soabymrenu Soneaneit. Tax,






OEBPS/image/131.jpg
HATpHMeD, U3 HEGOJIEIHETBOPHEIX GAKTEPHIl K PPAMIOMIOKUTEIHHEN DAKTE-
PHAM OTHOCATCS NAKTOGAKTEHUH, OECHEUNBAIOILIHE IPOLECE MOTOUHOKHCIO-
ro Gposens.

Kaxue e u3 noabyaureneii Goxeaneii omackee aus uesosexa? Bosuioe
KOUUECTBO GoMesneli BHIOHBACTCA IPAMIONOKHTELHEIMM CAKTEDHAMM, HO
B 10N JIeueHue TPOXOXHT OGHIIHO Jerue 32 CUET BOCIPHUMIHBOCTIE K AHTH-
Guorusam. TpamMOTPHLATE bHEE AKTEDHN BLIIHBAIOT MeHbIIEE KOTMUECTEO
Goneaneli, wem rpamnonoxutensise. 105TOMY HEKOTOIe yueHble yTBEDK-
JAI0T, 4TO TPAMOTpNATENbHbE CAKTEDHH, HECMOTDA A BEICOKHH DHCK He-
raTHBHAIX mocxencTBmit 0T Goleamelf, MeHee ONACHEI LI UENOBKA, TAK KAK
ABIIOTCA BOIOYMTENAN MEHBIIErO wHCTA 3a00TeBaHI.

Tpaxnosorumeneuvie u epaNompuYaMETTHELE CaRmEpUL, NENMUIOLIL
Kan, nepunagsnamuveckoe npocmparemso.

[ —
[T ———
2. K ut mosunaere, wro waxos oxpatusanie no Tpony?
[
[ Ty S ——————
oo e ——
2. Banomuurre 786wy, CpABITS TANEOOATETMIE K TPAMOTPHLATE
hte G, oTeTHD SHAKoM X 3 TASAS CooTReTOTRYIOIN pHIIAK.

Baxrepin
puanax Tpamono- TpamoTpi-
suresse | mavemsme

1 7 3

Bonee Tomian oTenKa

Bonee Torctan crena

Boaee nopucras crenxa

Henopucran crenxa

060701Ka KACTICH COCTORT 13 TPEX €008,

06070Ka IHCTIH COUTONT H3 ABYX 0GR

Thicerca TCpHIARIMATINGCROE NDOCTDAR-

Croft nenTizorTKana Gonee ToaCTR
(40-90%)
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Caroft nenTizoraKana Gonee Tomsmit
(5-10%)

ORpaIINBACTCR (HOACTORIN RUARIN
xpacuTenen

OXpAIINBACTOR POGOREIN CYXIN KPACHTCACH

‘HaubonLiice KOAMICCTEO HAGERAM

Hemmoro uugexuii, 5o onacse ¢ Hesoc-
PHEMTHROCTEIO K ANTHOHOTHKAM, BM3HL-
BAIOUHE HTOKCHKALMIO OpramKsHA

BoxumuncTso Gaxtepiii reTepoTpogdsi, Kax
Goeanernopiste, Tax m GaxTepum Gpoe-
nusu T A,

Ects. xax antoTpodsi, Tak n TeTepOTpODEL

VeTouMBN K AMSOWIMY H TPARMEHONHLIN
antubnoTIRaN

TlogratoTes BosACHCTRMIO AMaONMMA 1 Tpa-
umonmsx anruGuoTHKOS

Auamna

1. MsoGpasure 5 Bize CXeMb CTpOeHIe OGOTONKH KAETOR V PASTINbIX THIOB
Gaxcrepuit.

2. Jloxanure na mpiMepax, 4To GopsGa ¢ GONEIMETHOPHEINI TPAMIONOKI-
‘TebHLIMH GAKTEPHSAMIL B HEJON AOIKHA OMTH G0iIee YCIIHO, Tes ¢ TpaMOTpH-
resTn—

Cinurea

1. Tlopaccyscnaiite, moweny mpw amaruse uakocTeil GOTBHOTO. mTAITCS
oxpacuts u rpanoTpumaTensue Gaxtepu. TloveMy HETLIA ACTATL BIBOZ, UTO
«ecau 0sGydumeIU. He OKPACUAUCH NOAOIUMETLHO, ¢1eO0GAMETLHO, OHL OMPUL
yamexwnvies?

2. Tlopaceyxsuaire, xaxoil oBomoUMOML myTs MO HpOiiTH rPaMIOTO-
scuTenBEbe 1 rPaMOTPHIATeNBHMe GaxTepit. OfCYANTE ClEAYIONIee BHCKATHBA-
Hue yuensx: « ZpaxompuyamebHLX GaKMEpUTL NPUCYMEMEYem MONKUiL 108
nenmudozaurana, Geposmuo, cocmoWUIL U3 0000 CIOR ZAUKAHOBNE HUmeLL.
osmoxny on ofxadaem dayxepnois cmpyxmypoli, u cessyiouse nenmudnbie Ho-
emuku pacnoazaomes & moil e naocKocmu, wmo u zaukanoaste wenu. Hanpo-
mue, y zpannororcumenvnbx Gaxmepui o nenmudozaurana 20pasdo moxue
u aRAWUGem HECKOAbKO cAOCE 2auRaHOGbT Humeil. B amox cayuae nonepeunsie
MOCTIUU, GEPOAMHO, A€3AM. & PAIHbLX NAOCKOCIAT U COCOUNAIOM HUMU, HAZODA-
wuecs 6 00l nAOCKOCY ¢ HUMANU PaCHOAONENHOZ0 Hue ca0s. Heussecmno,





