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YueGHO-MeTONMYECKHE DEKOMEHUALIMM IPEfIHA3HAYeHH MIA

CAMOCTOATENbHOR BHEAYIMTOPHOR M aYAMTOPHOR paGOTH CTYSEHTOB Yue6Ho-MeTONM ECKHE PEROMEHIIALIMU MPENHAIHAYEHN 1A

crymentos 1 kypea, u%yumnx passen "Buonorus maerku".
B yueSHO-MeTOIMUECKHX pEKOMEHOAIMAX NPUBEREHH !
I. OcuosHas uH(opMalMs fo maHHOMY paspeny. ‘

2. MeTomnveckve yxasamus A14 sHeaymMTOpHO#  camonoaro-
TOBKM CTYHREHTOB K 3aHATHD,

I xypca neveGHoro, NeAMATPUUECKOTO, CTOMATONOIMYECKOro Qaryib-
TETOB, 8 TAKKE JAA.CTYNEHTOB JIO CNeLManbHocTH "CecTpuHCKOS

Zexo” npu uayueHuM pasjene "Buomorus waerTxu".

Coc'x'a.nwrenu' JLOKT . MeJl. HAYX npoq) H.A Kyamuna KAHIL. 6HOA . HAYK

Ron.J.E.Curapesa; kaHa. duon nayx gou.JLA. BoGpora ‘3. MeTomuueckne ywasamma mnm ayanTopHo# paotu

o v ) CTYREHTOB.
l'lo,n penaxime#t NOKT.GUON.HAYK npo(b.C.M.Bemnuuoﬂ ' ; 4. Onemenrn YiPC, *

5. Hcrounnku undopmaimu.
PenjeHaeHTs : xaHn. 6uoa . Hayx aou. T.A. An,npouona.uaun Guon. nayx
nou. C.D.Baxakupesa

Pexouewioaam X nevaTH 1HNC n ¥uem_m Cone-roi CINY.

Capardncxun , _
MORLIHHCKUA ‘ ' : , ’
yHUREpCHTET, )
" 2001
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Tewa. ONTHYKCHUE NMPMEOPH ¥ NPABMIA PABO'™H C HVMA

UBAD 3AHATHA:
Hs3sywuurs crposnwe crerosoro wexpockona.
3 Har» npaBEAs paGoTy O WHKPOCKONOM TP NAXOM M GOABEOM
yBeIWYeNuAx 00BeKruBson.

O3HBaXOWMTBHCA © NpaBUAAMM HITOTOBAGHHA BDPEWOHHX

‘npenaparos.
OBOCHOBAHME TEM:

. 3HaH®e CTYpOGHMA CBOTOBUX.WKKPOCKONOR W OCHOBHMX NpABHA
WUKPOCKONMPOBAHMA HOOOXOZMMG AAA NOCAGAYDAMX 3AHATUR Ha xapexpe
GHOXOTHM DU WSYHOHUW WMKPOGKONWYECKOTO CTPOSHHMA GUOAOTLMYSCKNX
0636XT0B, 8 TaKXG [DH W3Y4OHUW :ypco; TUCTOROTUH, (GUIUDAOrUM,
NATOXOrNYOCKOH AHATOMMM M AD.

' JueHHA WSTOTOBETS BPEMOHHWH NpPENapaT HOOOXDAMMH K&K OPW WC~
CRONDBAHMAX WMUKPOCKONKYBCKOTO OTPOGHEA GMONOINYECKNX OGBOKTOR
(Hanpuwep, wasku xpomu, aiua TOABMNHIOB),  TaK W NpU U3yuoHUN
pANa Pa316A0B HUIMDXOTUN HORXOPAKA, NATOXOCMUGCKONH DUSMOROTUN,
naroXOTNYECKON AMBTONHM, PUCTOROTMM, XMpypruu (onxoxorms),
MUKPOGHOXOLMN W Xp. | |
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METOAMYBCKHE YKA3AHKA K AYIHTOPHOR PABOTB
W OCHOBHYE EE 3TAMM

I. 3HAKOMCTBO ¢ npaBwaawu paGoru Ha na@elpe'u TeXHWKOA Ge30NacHOCTH,
1. PASBOP yuyeOHux OXeMOHTOB: '
Ycrponorno CBETOBROID MRKpOCKOnA.
[lpapuxa paGor ¢ MUXDPOCKOMOM TPK MBAOM yPOAMUOHWH o6bexTrusa.
- [lpaBuza patoTdH C WMXDPOCKONOM NpW GORBEOM yBeAW4YSeHUM OCLEKTHBA.
[lpaBuxa paGory ¢ WMMOPCHOHMHM 0GBEOKTHEON,
- llpapuxa M3roroBAEHWA BPBMEHHHX NpenaparTes .
Yerpocrso NEC ® npaBuza paGoTd ¢ HMM.
- OGave npaBuas opopWAGHWA BHNOAHEHHHX SBRaHWA.
. CAMOCTOATRABHAA AYZMTOPHAA PABOTA . °

3a saune I.

Muxpocxon - 2ro npuGop, NOSBOAANRMA NOAYYATH YBeAKGOHHO® WS0C-
paxsHW® WOAKHX 00BEKTOP W WX XerTaAell, HOBUAMMHX HEBOODYXOHHWW
raasou. Cperosot mexpockon wapxm "BHOJAN" ymexwuudaer paccwarpumae-
wult oGsoxT B3 56-1350 pas u Zaer ypexwueHHoe, neperepHyroe usobpa-
weHHe, )

ﬁsyané yOTpoiCIBO CBOTOBOTO MUKPOOKONA,

Muxpockon COCTOMT M3 TpPEX OCHOBHMX 4ACTOR: ONTWYECKOH, 0OBOTH-
TeABHOR W MexaHWuecKof.

K oﬂruQecunn YACTH OTHOCATCA OKYASPH M OGHOKTWEH, COCTOARME M3
CHCTOMY AMHS (puc. 1). Hasnavenwe onrmueckoft yacTw - yBeAWuSHWS
paccuarpunaeworo o6sexra. Ha onpame oxymspa ¥ 00rexTHBA HMEOTICA
uwdhpu, noxasupavENe crenéns ypeanyenws. Urotu ysnarn, Kakoe ymeau-
YeHUe MOXOT JATH MHKPOCKON, HEOGXOZHWMO NEPEMHOXHTD uuwﬁu, croAxue
H8 OKYRAPS M 0GBOKTHBE.

Ocperurantnan uacrs BrANYEAT 39PKSX0 W KoHlewcop ¢ awadpar-
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uoil. Depkaxo NpeXHASHANEHO AAA KOHUGHTDUPOBAHMA ¥ HANDABAGHWA
GBOTOBOTO MNyuxa B o0sexrun, Kouaewcop ¢ ZuapparwoRt - oro cuc-
TeMB AUMS, KOTOpAH N0SBOARGT ZOGWTHCA DASAWMHOA CTeNeHW XOHLUEHTpa-
UMM cBeTOBUX Ryuell.

" MexaHW4GCKAA YACTH - JT0: OCHOBAHMS, TyGycoepsaTexs, npeaner-
Hut CTOAMK, TYOyC, peBoAbBep C OTBOPCTMAMM ARA OCHEKTHBOD, MAaXpO-
PMHT M MWKDPOPWHT, KOTODHO NOSBOXADT MOZHATS M ONYCTUrs TYyOyC.

Hanaure ua puc. I @ muxpocxone BCe NOpPevMCAOHHHE YACTH M 3aUON-

HUTE X HASHAMOHWG.

Puc. I. Crpoenwe cPerosoro Muxpocxona

1 - oxyaap, 2 - oOsexTHBM, 3 - 3epKaio0, & « xoHRencop © Xuad-
paruonl 5 - ocHoBaHWe, 6 ~ TyGycozepEaTexs, 7 - npemMeTHuM ¢TO-

auk, 8 - ry6yc, 9 - pesoasvep, 10 - wakposunr, II - wuxposuur.

—rT

———

Puc. 2. CrpoeH#e CTepeocKonUYecKord MUKDOCKONA
MEC - I

1 - oxyaspuy, 2 - oOpekT¥n, 3 - 3epxkaro, 4 - wrarwe, 5 - npeAMeTHHA
croaux, § - Ty6ycu, 7 - MBKPOBMHT, 8 - BUHT ZAn NepeXANUGHWA
yBeAuyeHHMA 00pexrwsa, 9 - BHHT sepxaxa, [0 - ocBerurexs,

II- rpancpopuarop.
3azxanue 2, .
Hayuure weroauyeckue npuewn paGoTH C MUKPOCKONOM NPK M 8 X O M

Y®eanyeHnu oGnexrupa. '

- Pacnoaoxure muxpocxon Ha paGouem Mecre CAeBa, rychoiepnareueu

x cele.,

- lloaesaure noa Ty6yc 06veKTuB MAXOr0 yBOXWuGHWA.
~ Bpameruem waxpoweTpWYecKoro BuHTR OT cefi onycrure oGEOKTHB
(cuorpa caepa Ha oGwvexrun) Ha paccrosnue 0,5 cM OT noBepx-
HOOTM NpPBAMETHOIO CTOAUKA.
- Ocmerure noxe spenwa, Fxana nevum rassow » okyxap &npasun
rAa3 NpM 3TOM He SaxpWBaire) m ﬁoaopaqunan 3epkaAo BOrHyroi
NDBEPXHOCTBO K MCTOYHMKY CBOTA, R066HTech NMOABAGHMA APKOTO

PABHOMEDHOTO OCBAWOHMNA.
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- Moxoxure ua npeawerHudl croiwx nocrosuiul wuxponpenapar (noxpoz-
.HuM crexiow zmepx) “Komwua ayxa™ rax 4uroGu 00B6KT HAXORUACH

P LEHTDe OTPOPOTEA DNPOANSTHOrD CTOAUKA.
- I'zaad B OKyAAp ASBUM TAASOM, BPAROHNOM MAKDORWHTA HA 0B0A NMORHM-

nafire TYGyc X0 NOABAOHEA 4OTKOrO W30GPANGHMA 00BLEKTa. 4
~ MzanHun XBuXSHMEM NAXMUOE XOBOR PYKN WAW DDARGHMON BRHTOB npen~ :
WOTHOrO CTOAMKS BUBGAMNTe B LOHYP NOAA 3pPeHWA unnpocyuli_l ’panou' :

npenapara.
- Pacoworpure u sapuéy!rs 2-3 xxorxw xoxmuu Ayxn. OCosuausre kxe-

TOUHY® 0GOAOUKY, LMTONAAIMY W AXPO.

-~ Yrooy yGexwrsoA, NuTO uu:pdonqu aaer o6parnce n3o0pamerue,
CAerXa OABWHATO npenapat dNpaRO, ‘N80ABAAR 38 0GHOKTON B ORYARD,
npu 3roM 06LOKT CABNIAETCN - BUGBO.

S3aaxawne 3.
Hsyunre weroawiecxwme npweMs pacory ¢ MNKPOCKONOM WpPN

60 XL 80N yBoxNHNN 0OvexTERa.

«~ Qcpornre noze 3poHNA.

- fMlozowure necrommiul wuxponpenapsr “"Hepmuwe xierxu” us npeawer-
RURt CTORNK N MANARYS O0BORT NOX WARNN ytoliwouiou.

- Bpnem- poroaisopa Cwennre 9G3OKTNS NAROI'D ynn«uu Ha
oﬂso:rln GOZBEOTD YPORRUSHEA. - .

- Tanxg caspa ma oOzexrus, 00TOPONHO OnyoYNIe TYGyc 20 compuxoo-
HODOHNA OUBOXTMNA C NOKPODHMN CTOKNOW Nponapara. '

- Puu ¥ ORY ARP, BAGBNO nozumalire Tyéyo X0 NOABAGHNA noﬁpunuu

odnexra. Bomes verkoe uodpuoun oduxu noayuure 0 umnu
WHKDOBUNTS, DPARAA oro e Gefew woN A nexoGopora.
- Sapwayire I-2 npmo caercy w Munmsn TeRo M omorn x3or-

kM, UNTONZRENY, SXpe W npuno.
- {lo exomyanus padors rydyo noxxkwNre na 0, 5 o or nponaparn [
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nomMeHAATe 06LeKTHB G0XbEOPO yBEAWYEHUA HE OOBEKTHD MAXDTO

yDBOAUUEHMA .

3ananne 4,

Hsyuure MeTonuuecKHe Npueun paGoTd C MUKDOOKONOM NPH HMMEPCHOH-
HOM 00BEKTHBe. .
~ Nozoxure nocroadHwR Mukponpenapar "Masok kpoBw ARTYUKH" HA npeamer-

HHR CTORAWK ¥ HaHecHTe Ha noxpoauoe'crexno KBNAN UMMODCUDHHOT'O MAC—

2a (KeZpOBOTO MAM KACTOPOBOID).

- Taana cOoky, OCTOpOXHO OUyCTHIe B MacA0 WMMEDCHOHHHA 0CBLEKTHB
(o6vexrun ¢ yepHoR noAoco#t).

- QusHb MeRNEHHD, BPamBA MAKPOBMHT HB Co0d, MOAYYHT® PO3KDE H306paA-
xeHne 00BOKTA.

- Adas noxyyeHms GoAbEEH! 4YOTKOCTH W306pAMeHUN HCHOAb3YATE MMKPO-
BHHT.

- Sapucyitre I-2 spurpounra u sedKkouKuTA, NGO3HAULTE OCHOBHHO KOMID-
HEHTH OTUX KReTOK. U6pATHTE BHMMAHKE HA TO, YTO OPUIPDUMIH IOM-
HOBOZHWX, B OTANYHE OT 3POAHX IPUTPOUKIOD MIGKOMMTANNMX, UMEDT
AApo.

3d3azaHunue 5.

CrerTopod mukpockvn no3BoAAST BUASTH W¥BWe KAeTKH. Jag Kparkobpe-
MEHHOT'0 HAGADXOHUA KNETKW NOMEMANT B MUAKYD CPOAY HB NpPERMETHOO
cTexno. llpuroroebre BpeMexHuA Npenapar Aacra BAOKEU.

- Ha npezuerHoe crekAo B KAUAD BOAW VIOMECTUT® KyCOUSK XWCTE IA0IEH.

- [lokpodTe 06BEKT NOKPOBHWM CTEKAOM, LA ITOID IIOKPORHOE CTEKAD
nocrapbre Ha pedpo - OKOAD KANAW BOAH, 33T8M OCTHPOXHO AUyCTUTe
ero Ha oOmekr,

- lloayyeHuu npenapAT paccMOTpHTe NOK MAAWM W GOJALLUM ¥ PAAUYSHHAMYU
whkpockona. 3apucydre 2-3 KAerku, 0603HAUBPH OGLADUKY, UMTOIRAZ-

My, AZPO W XXOPONAACTH.
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Jaaaunmue 6.

CrepeocKonuuecKuit MMKPOCKON ABOT WPAMOS, yBOAWYEGHHO® K OOBLENHOS
U306PANBHU® ¥ NOBBOAAGT BHNONHMTE NpENapoBaibHNe pPasOTH..

Onrwyeckan vacre MBC (puc. 2) BKADYAGT OKyAAPH C PASAMYHOA CTe-
neHs» yseauuenua (6x, 8x, 12,5x) W 0GHEKTHBH CO CMOHHHNN AWHIAME
(yseauuenus 0,6x, Ix, 2x, 4x, Tx). OoperureasHas Jacrx COCTOMUT M3
36pKAXA, UWGDROrO TOABKO ORHY MAOCKYD SEDKBABHYD NOBOPXHOCTh.
B wexanuyeckyo yacrThb BXOXAT WrarHB, NpeIMerHuH croXuk, TyOycd, maKpo-
PWHT, BMHT INA NOPEKIDUGHMA yPOAWYOHUN O0BEKTUBA CO EKANOR, HA KO-
TOpOR HBHECEeHH UMPDPH yBeAwuoHus. Hsyuure npaswxa padoru ¢ NBC.

- llocroannaR wukponpenapar " Jladnuu®™ noRoxure. Ha npeamerTHuit croaux

N uﬁxpocunna;

- Pacnozoxure wuxpockon Tak, 9roly ero sepxkaZo GuAo DOpameHo x cpery.

- I'naas B OKyAApH, ZBYMR pyKawu ycraﬁonure rydycﬁ (casuras nam
pasSABUIras UX) B Tax0oe NOAOKSHHWe, NpPH KOTOPON ZB& W300pameHus Cy-
ZYT CPEAGHH B OIHO. ‘ '

~ Bpamas BHHT 3epxaia, AoGedrech PABKOMEPHOrO DCEOMEHWS NOAA 3Ipe-
HUA .

- C nowombn MAKPOBUHYAE ApPOM3IBEAMre POKYCUPOBKY 00beKTa.

- Paccuorpure o0sex? npK pasdHux yBeAHuSsHWIX 0Cvexrupa, oGpaTure
BHUMBHWE Ha oTepeockonuueckuit (oGsewnuft ) xapaxrep usbdpaleuun.

3axanue 7,

O3sHaxowbTeCh ¢ MpaBHAANY DHOPMASHMA BUNOAHAEMHX SAZRHNA.
BunoxxeHne sazanwit duxcupyerca B Terpanu. BuauaXxe HeOGXORMNO HANK-
CATH TOMY SBHATHS, SATEN HAINAHME B3AARHWA K OPOPMNTH OTO BUTOXHe-
HWE@: 3SADUCORATHE OHOROTWUUSCKRH 0CLOXT WAW OXeMy, OCOBHAUUTD USyHae-
wue ZA9TAXN, SANOAHWTH TasAMUY, peunrbiaaunuu. OTPOTHTS NUCBMOHHO
HA BONpOCH SaRAHWA ¥ T.A, [IpABMABHOCTS BHNDAHOHWA SAZSHMR NpoOmepA-

6TOA NpenoAanaraxeM,

e s o

S e

- II-

I¥.Ipopepka creneuwn ycroeuua yueGxoro warepuars (Tecrosuit
KOHTpOAB).

Y. Koppexun i oau0OX ® NOXBOAGHHE WIOTOB,
OCHOBHHE WCTOYHMKH MHIOPMAUMM

I. Jexuwa " KaerousuR ypoReHb opranu3auuu wupod waTepuu”.
2. Tecrd A% CANOMOATOTOBKM K 3AHATHO W DK3IAMAHY N0 pa3AEAy

"Buoaorus xxerku"— Caparom, I1997.

JOTOAHWTEABHAR AWTEPATYPA

3. Yenyor U.C. OCmas uurosorws.—~M,, [995,

< ST SR A AR S R S
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Tewa. KIBTOYHHA YPOBEHD OPI'AHMIALMM NMBOR MATEPHM

UBXDb 3AHATHA:

3Har s

I. Ochopuue noXoxeHus coBPeMEHHOR KAETOMHOR Téopuu.

2. OcoGeHHOCTH CTPOEHMA MPO- U DYKAPWOFMYECKUX KASTOK.

3. Cucremu musneoGecneueHMA KA8ToK. [loroku Bemecrsa, dHeprMU U

" wHbopMELUNK B KAeTKe.

4. Crpoenne u Qynkuuu OCHOBHUX CTPYKTYPHHX KOMIIOHEHTON DYKAPHO-
} THUYBCKOA XUBOTHOA KNOTKH,

OBOCHOBAHME TEMi: ‘

~ 3HBHUA OCOOBHHOCTOR CTPOGHWA U QyHKUWOHWPOBAHWA WDPO- W DYKAPHO-
TWYOUKKX KAGTOK HOOOXDAMNH HAS NOHUNBHWA DGEHOCTH NPOMCXOMASHHA
XuBOTO Ha JeMZe. )

- 3HaHWA 0CO0GOHHOCTON CTPOGHMUA MpO- M IYKAPWOTUYOCKUX KAETOK HOOO-
XOXUNY AXA TIOHMMAHUA CTPOSHUA TKUHOA W DpraHosd YeA0BEXA, uSyuae-
MUX HB KAPOIPAX I'UCTOXOIWE, NATOXOTHYSCKOR AHATOMWK, & TAKKS
PR USYHOHWUH Kypca MUKDOGHOROTMM, SNHEGNHOROIMM M  MHPBKUMOHMWX

Goxe3xeH.

i A AN SR NG S g S S s s g s A e AT R
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MBTOAMYECKME YKA3AHHA AXA CAMOCTOATEABHOR BHEAYAMTOPHOR
PABOTH

I.hsyyure IOIexynqyn OCHOBONOAATALAY®D MH)ODNALHD: a
- JposHM opranusaiiu XKBoR NRTOpPWH,
« OCHOBHNHO NOXONOHNMA COBPOMEHHOR KAGTOUHOR TeOpHH.
-~ 0coGeHHOCTH CTPOGHMA NP0~ M IYKAPUOTHYGCKHX XABTOK.
- Mloroku Bemecrpa, BHEPTUM K WHPOPMBLUWAM B KABTKE.
2. BUnoXHUWTYO CROAYDNUE SARAHWA ANA CAMOKOHIPOAA MpK
CaMOTOAIOTOBK® K 3BHATHO. ‘
daxanue I,
llepeuucaure OCHOBHWG® ypPODHW DPrauu3siluv xuBoA waTepuu. Yxamure,
KaKUS W3 HWX ABAADICA AOOPraHWINGHHHMM, KAKUE ~ HANOPTBHUSMOHHHMH.
3azxauue 2.
flepeuncA¥T® OCHOBHNE NMONOKGHWA COBPOMEHHOM KAGTOYHOR TEDpPHH.
Yxaxure Zary co3NaHuA KAGTOYHOR TEOPUU K €6 aBRTOPOB,
Saazaune 3,
Nlepeuucanre weMGpaHHHO M HOMOWODAHHHO OPTAHe AR XUBOTHOR KAGTKM.
Yxaxure, KaKue K3 HUX ABAADTCA CAMOBOCMPOWSBOAARKMUOA, M NOUENY .

3anoanure Tatamuy I. Tadinua I

Opmﬂeuu BYIGPHOTK‘JGOKDH XUBOTHOR KXBTKM

PSR

!0coGenHocTH crpo~! CnocodGuocTs k cawo-! OcHomHas
Oprauexau  !enus ! BoonpouaneneHuD ; Pyuruug

! MewGpan-!HonenGpan :

100 !  noe !

Muroxonzpmm
JHAoNnRAIMATHYOCKAA
cers:

« TASIKBA

- mepoxoparas
JAwsooom

Kounaexc Toabaxw
Lenrpuonu
PudGocowuy

S ST
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S3axanue 4,

. Hsyuure no Tadauus 2 crpoedus u PyHKyuM KOownoHeHro® AZpa. 0606-
NHD ZAHHU® 0 QYHKHMAX KOMNOHOHTOB AADA, MOMHO BHAGAWTH IBe OCHOBHNE
oro $yHKuum; '

I. Xpauenue reHerwueckof uHpHoOpMALIUMK.
2, OtecneveHue ouHTOBA OEXKA.
Ykaxure, Kaxe W3 nepevdcXeHHHX HWES [poueccOd, 0GyCcAaBAMBADT

nepsys (I) w sropyn (2) pyHxuuu sapa:

a) penapauws (BoccraHoBAeude nospexaexwit) AHK; 6) penzwrauus MK,

B) ‘rpanckpunuus Bcex Buzob PHK; r) oGpasosaike B AApuEKe CyCHoAWHMU

puoocom. Tadauya 2

OcHOBHYG KOMIOHOHTH ARDPA

HKownoHenr 3 Crpoexus ¥ QyHKuuu

flaepran Cocrodr us zpyx wewGpaH W RPOHH3IAHA TOPANY,
oGoaouxa Yepes AZephis MOPH MPOMCXORHT OCMEH DAIXUYHUWNM Be-
MOOTHANU WOXKAY AXDOM W HUrONAasMol,
. PasoGuasr TPaHCKPUNILIWG, NPOTEKATRYD 2 AApS, OT
TPABCAALUNA CEAKAE B UMTIONAASNHG .
Apowarun- Kownxexc JIHK (40%)  Geaxon (60%):
nurephasHHe I) SyXpOoMATHH = MAKCHMBABHO REKOHZEHCWDOBAMRHE
XpONOCOMH MAN DHXAHE YYACTKU WHPOPDASHMX XpOMOGOM;
i 2) rerepoxpoMATHH - YUBCTKH XPOMOCOM, XOTODpPHE
BCOrZa HAXOMATCA B K O H A8 HC WP ODBAaHHDOM
COCTOAHWE, PBNAKUUDYRTIOA uO9Ke (KOHU O - nepwoXa),
’ 4OM_YYACTXH DYXpOMATMHA ’
Kapuonaaswua- B HeH pacnoaaraurca XpoNaTHH M RIPHEKD,.

ARepHuit cox °  Coxepwu> MOHM, GeAxW (B TOM uHCAS ¢epueuru),
HYR 260 THAH,
B rapuonasswe npoucxoZkr npoueccuur (aoapepaHks).

wPHK, TPHK w pPHK

Azpuexo Cozepxur doxsmoe xoawuecrsd AHK,pPHK w Geaxos,
_OSpaszopsno (HM) yuBCTRANK AAPWEXO—-OGPA3YBUHX XPOMO-

‘ooM, B KoTOpUX pacnoAowenw ress pPHK

Lo
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Yame BCSOLD YMCAO AZPHWOK WOHLES KOAWUGCTBA AAPHEKO-
06pasynmEX XPOMOCOMe.

06uvno » Azpe 1-5 azpumex.

B xapuoTune deXopona 5 nap AAPUBKo0oOpa3YvAMX xpouocou
(13,14,15,21,22).

B azpumxe npoucxozsr cunres pPHH udpasosanue
cyGbenunull prOOCOM

3azanue 5
Hayuure ua pucyuxe J§ cxewy Noroxa DomecTBa M DHOPIMW B KISTKE W
0SHAKOMbTECDH CO CXeZyomeR wHpopuauwsi.

JoGaa kKnerxa - OTKPHTAA CuCTeMs, T.8. NOCTOAHHD OOMOHWBABTICA Be-
mecrBOM, 3Heprued u wHdopuauusit ¢ OKpysabmeft cpeaolt, uro AFRAETCA
HODOXDAMNHW YCAOBUOM MWIHW W PaloTH KASTRU. /

B kAeTKe cOBepWAPTCA paSAWYHHE BuAw padOTr: XUMHUECKBH, OCNOTH-
yecKan, PAGKTPRUCCKAA, NOXAHWYECKAR, PeryAATopHes u a4p.

Ha an6yo paGory Tparurca oweprus AT, npu arom oOpasyercs Ald w

$ , KOTODHO BKTUBMDYOT DODMEHTH, KATAAUIMDYNAWE PACHUONAGHUS TADKO-
34, KMPHNX KUCAOT AMEHOKMC X0T, JHEDPrUA DACWENASHHMA WIET HA CHH-
res AT¢.. B aapoénon BYXKAPUOTUYSCKOR KAGTKS CHATES. AT TIPOKCXD AT
HA BHA3POCGHOM W A3POGHON ITAMAX ZHXAHUA. Aag BoccrTaHOBASKMA NOTpa-
YeHHHX BONGCTB KAOTKA LOAKRA NoXyyars ux wWaesneg (asrorpodHun W re-
reporpoduwd THnu nuranud). lloroku pemecTBa ¥ IHEPrHM B KAGTKE -
camoperyAupyensi Mpouecc. B OCHOBE PeTyAALW NeXWT NpUHUKR 0Gparnod
CBA3KH; 46M WHTOHCWBHOS PAGDTAGT KKGTKA, TemM WHTEHCUBHEE 0OMOH BO-
mecrs.

B ra6xuue 3 orMernTe, kak OyleT HIMOHATLCR norpaGHOCTh B BEEECT-

BO ¥ JHOPIUM TPU WIMOHOHWH WHTEHCHBHOCTH pu60ru B KNeTKBe.

eh ORI s e o o i ST PR
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Puc. #f CxeMa NOTOKOB BOMSCTEa M OHOPIWK B KAOTKE

.- Tadawya 3

Canoperyaduks NOTOXOB BOESCTEA M JHOPUMK B KAOTKO

1 ' 1 1
Hnrencnnnocrb! Norpednoors; MorpeGuoors;0cpasopanke Kurencusscors

padors | » ! » | Aloawe | ofwena

! Dpemecrse ! AT® ! ! pemecr»
[londwaeres
Noxunasros

3axnanue 6
MH@OPNAQIR MOXST NMOOIYNATE B KASPXKY BRI BH® KAK BOSHKKHYTH 12
cauoRt xxerxe. Ha A0GOR curHaa - WAdopMAHUD KAGTHE POATUDYeTr K3NeHe-
HWBN 00NOHA BOHECTE, . AAR YOI HOOOXOZWNN PepMOHT..
Bndopuativa u CWHTE0 awGoro Gexxs ®anucana » AHK, Hs REpa » um-

- I7 -

ronaasny wHdopMaiuud o cwxre3e Gexxa - JepNelra NOCTYNaer B DMK
coorpercraysmeit WPHK. Mupopwaums ws UMTOnAsSMN B AAPO nocrynaer »
BuZO oyGcrparen, Meradoamros, MOHOB K ap. Hugopuayws, xeHoreynmas
HA KEOTLY N3-BiO- Y6PA3 UWPOUNAIMATUNGCKYD MewCpaHy, U3MeHAOT ed
wenGpaiuuil norenuwsx, uro adhpeccupyer (axrweupyer) uxm penpeccu-
pyer (yrxerser) coorsercrsynmue reHd. lloToxu WHpopwauuu B KAerxe -
Takxe CAMOPETyAMpyewuld npouecc, B OCHOB@ KOTOPOT® AGKHT NPUHIMA

oGparuolt cHA3K.
- Ha pwe, = 2 ¥3yywre CxoMy NOTOKOB WHHOPMABLWM B KR@TKE B OTBOT

H8 CUrHAX - WHQODMALHD, KOTODHM ABXAETCA AEKOr0Ab.

HHSOPMALIMA -~
ARKOT'0Xb

KIETKA

YueHbWeHWE KOXWHECTRA

. YBexuueHus -
KOXMYSOTRA AAROTOXA NOXABARET
BAXOTOAA cunres ALl
AKTUBNDYO T ’
cuxres AIl
: o TpaHC AAUNA —o—

CoHs0RAML €05+ Ha0+ATS

AIl' - azxOroAMAErWApoTeHa9a — GepWeHT, PACRENAANMKA BAKOTOXb.

Puc. 2. GCxewa noroxa WHPOpMALIKE B KASTKS

S




-Ia -
METOAMYBCKUR YKASAHMA K AYAUTOPHOR PABOTE M
OCHOBHHE KE JTAIH

I.MpoBepka HCXORHOrO YPOBHA SHaHWA:
I. llpoepxa sHeayauTopHOR padoTd CTyNEHTOB.
2. Tecropuit KOHTPOXb.
1. Pa360op onexypmux yueOHuX IRGMOHTOB:
I. Cucremu KU3HEOGCECNOWOHUA KAETKH,
2. OcoGenHOCTM cTPOGHMA NpoxapHoTrmyeckoR xaerkw (Ha npumepe
6ax repuARbHOR) .
3. OGmuit nxan cTpoeHWA 2YKAPUOTHYECKO! KUBOTHOA KAGTKH.
4, CrpoeHue M dyHKXuMK NA8SMATHYECKOR uweMopaHy .
U.CamwocrosarensHasn ayKuropias pabora.
3ananue 7, '
Hsyumre no raGanue u puc. 3 oxemy crpoenud CaxrepHaAbHOR
xaérnu. Hapwcyfire 6e u oGo3HaubTE: O0CONOYKY, NMAASMBTIUMGCKYD Mewlpa-
HY, uuronzaswy, puGocomu, xpouocowHyn JHK, naaswuny, sanacHue

NUTaTe AbHUE BOMOCTDA, WO3DCOMY, OTOCHHIETHYSCKMS WeMOpaHH, WIyThK.

OYNersTe, Kaxie M3 STHX CTPYKIYypP WNODTCA He B KaKA0H OaxTepUaAbHOA

KaerTKe, .
Orsersre Ha Bonpocu:
~ 34 CYOT KAKOr'D KOMNOHSHTA NMPOKAPUDOIUYOCKOR KAGTKK MOTYT pASBU-
_ BATBCA BCO 68 BHYTPUKAGTOYHHO MOMODAHH?
- B xaxux orpyxrypax GaKrepuaibHof KXeTKH pacnoAoNeHn QepMeHTH,
fnpuuunannue yyaerue B npouéocax quxaHUA U §oToCcuHTe3a?

~ Poas .NXaSMUZA B NUBHONAGATOALHOCTH CaKrepHit.

SRR R s S Ay eyt y aEal 0 et T B
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Puc. 3. Cxewa cTpoenMs OBKTepURABHOR KAGTKU.

3ananue B : .

Hayuure no raGAMUE CXOMy CTPOGHWA OYKApUOTHYOCKOR KMBOTHOR
KAGTKH, HapucyilTe @e M DCO3HAYbTE: NAAINBTUYGCKYN NeMOpaHy, UHTO-
naa3suy, anepuyo wemBpaiy, AZpuUKD, TANGKW XpCMaTHHa, MWTOXDHAPHK,
xounaexc IoAbANM, BHAONAASMATUYGCKYD COTh, AW3D0OWH, PHOOCOMH,
UGHTPHOAHW, 3ANSCHHE THTATEAbHHE BOWSCTBA.

PacowoTpure Ha CABAZAX W BAGKTPOHHWX MHKPOPOTOTpaduAx cyCuukpo-
CKONHYECKO® CTPOBHU® OCHOBHHX KOMIOHOHTOB W OPraHelNX 3yKAapHOTWueC-

KO KAeTKk#.

.

d3ananue 9
Paccsorpure noa GOAbEMM YBOAWUBHUEM MMKpPOCKDNA bHOJAM crpoenue

KXOTKH DNUTOAWA CAWUSHCTOR NOAOCTH pra Henoseka. Hapucyre HeCKOABKO

R G Lo oA e TR T v B T M3 e ALt ST R . 7 it m i
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Saznuxe ll

KEOTOK ¥ 0GOSHAYLPO: . AAPO, NXASMATHUOCKYR NOMODAHY, LUTONAB3MY.

|
|
|
i

'JJ‘}
i

. 3axanne I0. llxaswaTHYOCKAA WeWOPAHS OTPAHWNMBAGT CBOCORHWR XBYCTOPOHHWA
Hsyuure ua puce . 4 CxoMy GTPOGHWS NAASWATHYSCKOR MEMODAHH. IOTOK HMSKO ~ M BHCOKOMDRGRYXApHUX Bemeors. Yxazure B racx
§ wexaHMSMa TPBHOTIOPTA Yepes Wewlpany BORY, 0y » C0, » pacraope,

wonor /\V'a* m K*, aumHoKWoXOT, HyxZeoTWA0B, TADKOSH, Kpaxwais,

KOXAOWAHUX PBCTBOPOD, DPArWeHIoB MOrwCEMx KASTOK WAN gakrepui.

3apucyitre e u oOo3uausre: Pocoxunuasuil GucAod, NOAAPHU® TKEPO-

GuAbHEG TOZOBKM K HONOAADHHE TUAPOHOCHHE XBOCTH NOASKYX docoaunu-

Zon, nepmpopuyeckue ¥ murerpaisuue (norpywennue) GoAKK, WOXOKYXu h

rAUKONPOYEUADE M PAMKORMNUEOB, CAOA TAMKOXAXMKCA. : Tabanua 4
Nlopeuucanre HyHKUMK TAASHATUYOOKOR WOMODARH. Tpaucnopr DemecT® yepes wewGpany ’
Orsersre Ha BompocH: ‘ -
« 1 - Buzu rpancnopra : :
- Haxo#t xownonenr wemGpans (Aunuzuuf uaw Geaxomuil) onpezexser es ' flaccupnuit ' ! Ax ruBHuft
OCHOBHO® CBOHCTBO - NOXYNPOHWIAGMOC TH? ! Zwppysma ! Ocwoc 1 Honnui! daroud-! Munouu-
y
c ' . ) ' I jHacoc y TO3 108
- CKOZBKD B CpezHew NPOUGHTOP N0 BECY NPUXOAMTCA Ha AOAD NewOpaH- - - f’ A
HuX GeAxoB? | . TpaHcnoprupyewoe 0} Co, H,0 M Forc o
- Ha xakwe rpu DcHOBHHE pynny WONHO PasReAuTh MonGpanNue OOXKM 8enecTR0 ( o '
~mo wx G6roxorudeckoit Pynxyuu?
- Poor wewGpar npomcxoaur ‘sa CYOT BCTPAUBAHUS TOTOBUX MENODAHMNX
nysupskon, B xaxow oprauoiqxe fIPOMOXOZUT TOPBHYHOO UX 06pascBAHue? S3azanme 2.

Hsyunrs no raGawie cucTeMy EusHeoCacreueHms KISTOK} yKa¥WTe
KaxWe OPraHeXiy N KOMTIOHOHTH NpPO- W 3YyKBPHOINYECKNX K20 TOK

o6pa3ynr OTH CUCTENL. Bunoanenwe saxsnus Joopuure B BUIS TaGAKLE:

=gt
RURRNARR
wagZ g U S s @%&“‘f

Puo. 4. Cxema OTpOGHMA NAASHATNUBOKOR WMOMODAHN

CuoTews wmsHeotecneus- ! lipoxapuoruueckue ! ~ JyxapuoTkyeckue
- HHA ! XABTKH ! KAGTKM
I. Meudpaxy

2. Moxyvenwa w npespa-
WOHUA 3HEPTHK

3. CauoB0oCNpoMSDe 26 HUA
(anropenpozyxuks)

v
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Jzewenrs YHPC.
- 3anaunne IJ

BauaHMe W30, ~ THNO - W THNGPTOHMYECKMX PACTBOPOD Ha apurpous~
TH KpOBN 48AOBOKA.

Ha Tpu oGesmwpsinué npeimernue cTexaa NoMACTHIS N0 DAHOR Kanie
xposs yexodexa (Kpodb CBpPEercA ACCUCTOHION WS NAALUA DAHOI'D u3
EoAapmMX CTYyaeHroB), K oauoR kanke KpoBM TAa3HOR nvnerxodl neGusbre

HeGoasay® Kanx® usoroumyeckore (0,85%) pacrsops Na(f , k apyroa-

runeprouuveckud (I0%) pacroop ~a.(f , K rpethel - rUNOPOHWYECKHR-

(0,5%) pacrsop LACL waw RucTWAWpOBAHHY® BOXYy. HanaW sakpoire
NOKPOBHUNK GTOXXAMM W PROCMOTPMTE TOX GOAMEMM Y DOAMUGHHEM MUKPO-~
oxona.

O6parure BHWMAHWE, YT0 B TRIOPTOHWYECKOM DACTAOpE IPHUTIPOLMIH
CMOPRUBBDTCA, B AMCTHXXMpOBAHHOR nuie ~ xonaprca (npoucxonmr

:reuoxus). O6BacHure HAGIDAAGWMNE ABAGHMWA.

Bonpocw npoSaewnoro xapaxrepa.

I. Cnures xaKux woldexyx ; PHK uau Geaxop -,ucosxaa npemno-
CWAKN DOREOHNA WHINNT ‘

2. Moveny » anGoit KXerke oGA3areAbHO ADAKHY GuPb CUCTEMA
NeNCDAH, CMCTOMA &BTODONPOAYKUNN N CHCTOMNA NMOAYUEHUA W NpeAPANSHUA
oHepriw?

"3, NoveMy B KAGTKAX YOADBEXA HAPRAAY C ADPUGHUN BTRNON OOMEHa
uMesrYCA M aHAadpoOHHR? Hakoe 3ro uweer snauenwe?

IY. T pope pka KxoHEeUHOrO YyPOBHA SHAHMR NO recraw.
Jo. Koppexumna OMNOOK ¥ noABeAeHMe WIOTOE.

—23 -
OCHOBHWE UCTOUHWKK MHEOPMALMM

I. Jexuua “HKnerousd® ypoBeHb OPraHM3aluu xuBoit warepum”.
2. YueGuwx "Bwonorus" /llva pea. B.H.Apurwna- M., 1985,

3. YueGuuk "Buondrus ¢ oGmed renermxoR”, A.A. Cxwmcapes, C.B.iyno-

pa-— Kuen, 1993,

JONOJHKTENBHAA IHTEPATYPA

4, TecrTs AXA CAMUNOATOTrOBKYW K 3aHATHAM ¥ 3K 3IBMOHY no pasneny

"Buonorua kaerku”, Caparom, 1997,
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Towa. HACAEACTBEHHHA MATEPMAR KAETOK YRNOBEKA

SRR

[BXL 3AHATEA
3nars
I. Crpyxrypuue W $yHKLUOHAZBNUO OCOOGHHOCTH ARGPHOID ¥ BHEA-
ROPHOT'0 HACROACTBGHHOTO WATepUAAA nloro; yeAODEKA.
- 2. Ypopum xownaxrusauws BN (nyxaoocownuit, dudpuasa, wirep- E
dasnad u werada3suas xpoMoCoMN). j&
‘3. Xapaurepuéru:n neTadasHUX XPONOCOW “6RDBOKA.
4, [lpuHUNNG KapPUOTHNNHECKOTO AHARW3A. .
‘ 5. 3uavenue onpenelenus X- M ¥— XPOMATHHB B ZUATHOCTHXS
- HBC X AC THOHHUX aaﬁolonaunn‘
Yuera
~I. Onpeneasrs rpynuosye npuuaixeluocri uéra@asuux XpoNOGOM
NPR KAPMOTHNWMECKOM AHAANSE.

OSHaxoMMT hoN C WOTOXAMN NPUrOTOBAGHUA WHKpDONpOTaA=
PaTOB RAA KapRoTNIIRYGCKOTO BHAAWSA ¥ BUARROHWA NOXOBOTD
XpOMATNHS,.

OBOCHOBAHMB TEMH:

~ 3uanua 0co0eHHOCTOR OTPYKTYPHOR OPraHM3slUMN UHTODHASHHUX W ueTA~
Qa3HEX XPOMOCOM HGXODOXA HEOOXOAMMM AR NOHEMAHWS SaKoHOWep-
‘HOQTON HACEOAOBAHWA, WINOHUNDOOPN, UUTOPGHOTHYGCKON AMAPHOCTN-

s i

X8 Xpowocouuux Goaesneil.

~ 34aHUA tapxoTHA B NaNorpauMy Ye20DOKR, A YAaKWS MOROBOTO XpO-

' naTUHA, KOOGXORNNE NP uaxuou-l naToTeHesa M ANSTHOOTNKNM

 HAORGRCTDONNUX 3aCONGPEHWA WONODOKA, NSywAGNNX Ha pae Teope-
raveckux (narsnarowns w narnbunlolorln) KARHNNOCR NX (lorolux
dozeduen, pxysepcrma, I'NHOROROTAN, WOpBHux Gose3neR ¥ Xp.)

xabonp.

v
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METOJHMECKHE YKASANMA ALA CAMOCTOATEAHHOA
BHEAYJUTOPHON PABOTH

I.Mosropure creayouys OCHOBONONATADMY® WHOOPNAUME:
~ AunzonzusR W ranzouzuuR HAGOPY XPOMOGOM.
- Ayrocowd M MONOBME XPOMOCOMM.
= XWMW4OCKRR COCTAB XPOMOCOM.
- Mnrepﬁaﬁnuo u uora@aﬁnuo XPOMOGONH .
2. M s yuwroe oxenyomys 0CHOBONOAArAORYD WHHOPWALAD:

Yposux xownaxrusausn AHII,
Xpouarun (3~ w rerepoxpowarun).

- Crpoesws weradasHux Xxpowocow.

~ Kapuorun w mauworpauwa.
3. BunoxHNTe cROAyWENe 3ARBHHA AXA OAMOKOHTPOAA

npW CANOTOAIOYODKG K SaHAPNR.

3axaune I. |

Rayuure no radauue cpannurolsnyn XBpAKTSPUCTUKY AASPHOTO M
DHOARGPHOTO HACNGACTPOHHOTD MATOPUARA KAGTOK 4ERODOKA.

dnxanne 2,

.

Nepeuucanre xxerxy ueXoBexa, B KOTODUX WOCAGAYNT KApHOTRI.
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Tadawua 2

Crpoenwe # QyHKUWM PalHWX Yy4ACTKOB Merada3muux

XpOMOCOM 4ecaoBE KA

TaGawia 1
Hac xeic reoHHUM MATEPWAA KAETOK 4GADPEKA
fing pruR (xpomocouHul) ! Bueazeprut (MUTOXOHADHAABHNi)
-~ 23 napu xpowocom (46,XX; 46,XY)
- B kaxzoit xpomocome [-2 woXeryau -~ Konmbuenaa "ronasa" uoAekynra
THK (40%) wu Geaxw (607) - ZHO. JHK wuroxonapuit
- Annna scex AHIl xaerkn - okoxo 2w ’ ‘
~ KONMYECTHO HYyKN@OTHLOB HS TanAL- - HoawvecTBn HyKRASOTHAOBD
WAHUR HaGOp - OKDXD 3 MaApR oxnot JHK - 16569
- Konwyecrso reuss - I50 rueay - Konupyer I0% Geaxop muro-
| XOH ApUi
- Kaxaas xpoMocoMa KOHrakTrupyer ¢
060R0YKOR AApa
- (Gecneuupaes ARSPHYD HACASL-~ - 0Beyneyunaer UMFONAAINATH-
CTBOHHOCTS vecKy® HAU 2O ACTBEHHOCTH
~ Hac¥ex0Baume reHos NORYMHAGTCA - Hacleqoaauue TeHoD He
3akonaM Menzexs noAywHAc TCA SaxoHam Menze ast

3-axrauke 3.
Wsyuure no raGauye 2 # pucyHky I 0C0oGeHHOCTM CTpPOEHWA ¥ DyHKUMM

PESHEX YYAaCTKOB NeTradasHO XpPOMOCOWH. 3apucydre CxeMy CTPOBHWA Me-

XPOMOCOMY, XPOMATHEY, MGPBMYHYD W BIODHUHYD NGPETAKKY, CNYTHHK,

ranouepu,

JuacTok xpomd- ! OcoGEHHOCTM CTpoEHUA ¥ PyHKUMRH

CoOMY

llepauyHas
neperaxka Wi

uenrpomepa (C)

Hwenr nce xpomocoms HaGopa.

eHrpoMepa neaur xpoMocomy Ha 2Ba niaeva (Goxee
Koporkoe - P, aAunHoe -Q, ).

K uenrpomepe npukpenisorca HurM BepereHa AGAeHHR,
pacTAacKMHBARMUE XPOMOCOMH K NOANCAN KAGTKH,

B oGracTv nepewyHOR NepeTAKKM PACNOADKEH Tere-

POXPOMATHH

Bropuunas

neperaxka (h)

liMenr HekoTopMe xpoMocOMu Halopa.

Bureasor ZBe rpynnu BTOPUYHHX NEpeTraAxeK,

I-n rpynna - 3T0 neperAXKH, PACMVAOKEHHHE B

p~ naeve I13,14,15,20 u 22 xpomocom? OHW NPUHWMBDT
yyacrue B QODMUPOBAHMR AAPHWKE&, T.K., B WX 0GAaC-
T® pacnioAuxenu rend pPHK; 2-a rpynna - aro nepe-
TASKH, DACMOADNGHHN® B ¢ ~ AABYS 1,9,16 u Ywxpo-
MOCOM; OHW He yvyacTmyor B JopMUpOBEBHUM ARPHEKA

A _TNIpBACTABACHH I'8TEDOXPOMATHHOM

Texomepu (t)

Honuesue yuacrku xpowmocou. [lpeacraBaeHn rerepo-
XPOMATHHOM, DXaroaaps TeROMEPAM XPOMOCOMH HE

COBAUHADICA ApYr C ApYrowM

rapasHol XpOMOCOWH W Ma PHCYHKe 0CD3HAUBIO KOPOTKOE W RAWHHOE NAGNW

Cnyrumx (S )

Maxenbik M yuacrok, oriexsemuil BTOPWYHOR nepe-
TAXKKOR B KOpoTKON nAeus I3,I4,15,21 w 22

XpoONOCOMAX.
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Puc. I. Cxeua crposHis werapasHoR Xpowocowu

Jaaaune 4,

O3HBROWMBISCH C METOAMKOR NMPHUCDIOBASHMA uuxpnnpenapafo; xn
XKApUOTWNHYECKOTD BHAAKIA. o

KapuoTUNuYeCKH AHAAK3 4OX0PEKS - WCCNOAOBAHHO KapuoTHng ABAA~-
GTCA ORHUM M3 OCHOBHHX LUTOPBHETWYGCKWX WETOLOB WSYYGHWA TEHETHKM
weXoDPEKA. '

Moxasanvew RAA WCCAGAOBAHWA KepUOTWIA Y KaKoro-xudo vezopexs
ABAAGTCA NOADIPEHHS HA HBAWUME Y HOTD XPOWOCONHOTO 38G0A9BRHUA
(uaglsnofneuﬂon Goaesku, npwumMicod KoTOPOR ABAAGTCA HApyWEHWE WMCAA
WAM CTPYKTyp4 XPOMDOOK).

KepwoTun uccaezyoT nyred hmupacaonupnnauun'oxpauennux MUK PO
npenaparc® ueradasHux xénuccou, gnu 4yero HEOOXOAWMO WMBTH TIONYAf-
uue (wHoXecTBD) KASTOX HA CTARWM werapasy wurosa.

CymecTByOT NpPAMUE H HENPAKNO O TrONW MOXYHeHUA 20CTATOYHOTO KON4-
YeCcTBA ASXANMXCA KAGTOK HG craiuM weTadasu. Ilpk npamux werozax

y ueAoBaxa Ogpyr HE UcCNeAODUHME KAGTKW TKaHel ¢ BNCOKOA npoAwpepa-

-29-
THBHOR AKTUBHOCTbN, HanpuMep, KABTKHM KPACHOL'D KDCTHOLD MD3ra, WIK
kASTKYU onyxoAH. llpAawne Mmeroad WCNOXBIYDT, KBK HPHABWMAO, LA LKTO-
TOHO PHYECKHX KGCASEDBAHHA nonoodpasoaaﬁnﬂ.

B reﬂerﬁxe YeRDBEKA 4Ame UCMOXB3YRT HENPAMUE METOLW noayqeuuﬁ
UHTEHOWBHO pPRIUHOXADMUXCH MUT030M XAeTOK. [Ip¥ 3roM Ha WCCHEXOBA-
HHMe GeDyT KAGTKH, OTHOCUTSALHO XOpOUD PRIMHOXANHUECA BHO OPraHUs-
wa (in vitzo ). Ysme BCero KyAbTHBMPYOT AWMPOUUTJ KPOBH, A Tax-
®e QuGpoGAacTy KOXM, KAGTKM aGOPTHUPOBRHHOrO IWODUOHA, KASTKY BMHKO-
THYSCKOA XHAKOCTH W Zp.

Wccnenyemuit marepuax nowsmapr B npoOupk# C nUTaTenbHOA cpe-
no#, ZOGABAANT CTHUMYRATOP MUTOSE ~ JUIOTGMATTANTUHEH. Jareu BO3-
neAcTBYNTI Ha NeNAMMECH KAGTKW KOXXWUKHOM, KDTODuA OCTAHABAUBAST
MHTOI Ha cTaZuK Meradasu, CrnocolCTBYR IEN CAMHM HAKOUASHWD KASTOK
Ha crauuu meradasy. C uexbe pasobmenua weradasHuX XPOMOCON HB
KABTKH BO3ZGACTBYDT D'UIIOTOHNYSCKHM DACTBOPOM 4ame BCEro xiopuaa
xaxud. [looXe oOpadorku Kxerox GuxcarepoM B3BECh KAETOK NOMOZBDT
HA npeaWeTHO® CrEKAO W BHOYRWBADT. BucyweHHue npenapard KpacAr
OZHUM US CREAYDAEX XpacHTeXeH: aSypoM, OCHOBHUM DYKCUHOK, OPCOU-
HOM, Powanopoxoro-Tnuse.

lipenapars NOXBOPrapT MUKDPOCKONKWPOBAMER, OTHCKUBAA TAKUE ueTa -
$asuue NXACTMHKN, B KOTOPHX XPONOOOMM PACMONArANTCA cBOGOLHD B
ORHOR NAOCKOCTM,

Y x0GH0 nnauine ¢ npenapars caeaars wrxpofororpadun, no xere-
POR Sarem WCCASHOBATM RADMOTEN AAHHOTO 46AODEKA. B nooxeaneo spems
COSABHY CHOLHMBABHES TIPHCTABKM K WUKDOCKDRY, NO3BOXADWME aDTOMA-
TUSHPODBATE npoudpc MHAUBUAYAAUIAUUK XPONOCOM MO MOPHOAOTUUGOK UM
napaNerpaN, MTD 3HAMMATOABKO NOBHCMAO TOYHOCTh KAPHOTUTHYSCKOrD

BHAANSA W CHM3IMAD TPyAOSATpATY.

SRR AW L i i R g 5 T R R R s O [
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METOIMYECKME JKASAHKA K AYAMTOPHOR PABOTE H
OCHOBHWE EE JTAI

1.0 posepka WCXDRHOrO ypOBHA 3IHIHMA:
I. Nposepxa sxeayauTopHOX palOTH CTYAEGHTOR.
2. Teoroaudh KOHTPORb.
M. Pa3s6op creayomwx ydalHdx OINGMEHTOS:
1. Hyxaeocownun ypopens ymakoskw BHK. '
2. BropoR ypopeus Kownakrusaumnu ANl - dudpurza.
3, Murepbasnas xpomocoua. Jy ~ K rerepoxpomarun. [lonosoil
'xpouuruu.
4, MeradasHas xpoMbcOMA, 88 CTpDEHMe.
5. XapaxTepucTvxa MOTAPABHHX XPOMOCOM Y6ADBEKA.
. CamocrodaTe ADHASA ayINropHas padora.
Janawnue 5. _
Hayymre Ha caalize M aaplcynré CXeWY HYKAOOCOMHOR OpraHW3aUUk
xponocom, Orwersre Hs pncyaxé ructTors w JHK.
CKoXBKO HYKAGOTHAHHX NAp NPHHUWAET y4acTHe B QOPWUPOPAHAH
ORHOR HyKXeo0CoMH?
Bo ckoaexo pa3 yxopauusaerca Hurb JHII 6aaronaps HykaeocomHo#

OPTBHWSALUM XPOMOCOW?T
 3sXxaune 6.
B KBKOM COCTOAHKK HAXORMPCA DRHE W3 X-XpOMOcOM B HHTEpPdE 3HER
NOPHOZ B CUMATHYECKMX KAOTKAX XoHWUH? Kak BHTAAAMT 3Tra XPOMOCD-
M8 TIpM CPETOBOM MUKPOCKONMM B OKDAWOHHWX npevaparax?
Kax Wa3uBseTcs TakKad UWTOACTHYECKAR CTIpPYKTypa?

B K5KDM COCTDAHRK HaxDAWTCA Y=~xpomocoMa B HHTOpHASHHEX AApAX

COMATHYECKENX KATKAX Nyl‘ﬂlﬂ?
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MoXHO X¥ BIABUTD Y-XPOMOCOMY B WHIODPDABHUX COMATHUBCKMX KABTHKAX
NYKYUH Npw cooTBRATCrBYDmER oKkpacKe npenapara?
Kax’ﬂaguaaercn BUADAAGMAR unronornqécuaﬂ crpyxrypa?
3agxg aune 7. .
Rsyuure no raGaule KAaccHPUKALKD MeTadASHHX XpOMOCON 4YeAODBEKa,
uX MoppoADrUYeckve mapaweTpy (aGCOADTHYY W OTHOCUIEABHYD RAMMY,
UGHIPOMEGPHHR MHAOKC, HAAMYMG BTOPUYHON NEPOTANKY W CNYTHWKA).
3anoxnure radauuy 3 "XapaxrepucTuxa Merapasuux XPOMOCOM ue-
zomexa". O6parwre BHMMAHWE, uTo Aumb Hekoropuwe xpowocoms (I,2,3,
9,16 ayrocomd ¥ J-xpomocOMB) WNERT TAKWe MOpPDOADI'MYECKHe napa-
MOTPY, KOTOpHe NO3IBOAADT WX HAGHTWPHUUDDBATS. Xpomocowsu rpy&n

A uB - xpyomse, C,A - cpennws, &, F u Y~ wonkne.
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tadAnys 3 4 -3 -

XapakrepucTuka MeTada3HUX XPOMDCOM 4eNOBEKA Jaanasnue 8 .
B 3ABUCHMOGTH DT DACNOROXSHWA NEPBUUHON NEPETASKM DASAMYADT

MeTa- CyOMeTa - K BKPOUBHTDHUECKHE XPOMDCOMN. LIGHTPOMODHHE WHASK:H

0 M H :
AY T OC TBKHX XPOMOCOM COOTBETCTBOHHD: oxono 50 %, 30 ~ 40%, I8-25%..

1R ! Xawua 'lenrp.! Tun ! Bropuunas ! Criy rrwe

ijynna !xpwpc_g XpoMOC,! unnexc! xpomocomn! neperaxks ! _ UenrponopHuR MHESKG - OTHCNOHH® ARWHE KODOTKOI'0 NAGYA KO BCeH
JUUNET SR VAR50 S SRS SRR T SN SN AR 0t : L : ZAWHE XPONDEOWY, BHUPAKEHHO8 B NPOUGHTAX.
O I o «J M 3h '
; Buuucaure uenrpowepHue Wuiencw X -u ¥ ~ XPOMOCOM, 60AM WSBEETHO,
A 3ty c |
2 22 M Yro a0COANTHAR ZAWMA X-XPONDCOMH B HOPMO B CpPeZHAM - 6,8 ukM,
Q u 1 g LZMHA KODOTKOrO nAeYa - 2,6 WKM. AGCOADTHAA LAMHA Y=XPOMOCOMH -
g z;z C 2,8 uxM, EAMHA XO0pOTKOTO nasua -~ 0,5 wxu,
. 7 6:5 39 'd K xaroMy TUIy XpoMOCOM QTHOCATCH X- M Y~ XDPOMOCOMH ¢
B ? 5,% C K YUOTOM HX LEHTDOMEPHOro WHuexca?
3 5.8 ¢ d
C, T c g 3 Jaznanue 9. ‘
11 5, € C PaccMorpuTe nox GoXxbuium yBeAuderxHew MUKPOCKDNA MUKDONPONApar
12 .8 Q MeradasHYX XPOMOCOM verosexa (oxpacka py THHHAA) ,
7% 4,2 _a ,Qh S OGparure BHWMAHWG, YTO KAKA&A XPOMOCOMA COCTOWT W3 ASyX XPOMATHA.
D ‘u “d_ A ph 2 3aaanue I0 '
€ 42 A oh S - o
: % 1’;‘ C #}, _ : 03HBKDMBTECH C OCHODHHWK MOTOAWYGOKHMW NDABHABMYK KADPHOTH(H-
E 13- 3,5 C YECKOT'0 AHAANSA YeNOBeKa no Qororpaduam weradasHo#t nNAACTMHKH.
;g : :‘; &L Npoauazusupyire Meradasuyo nAacrMHKYy 4OX0DOKA B HOpWS, pacTpe-
F 20 _{9 - ZeAWPe XPOMOCOMH 1O IpynnaM W NOXCWHrARTe Wx 4MCA0, onpexexurs,
. G rf 5 a P:: S MYRYKHE WAW KOHMKHE TIPHHBAAOXKT KAPUOTMN,
a .
23 33 - £ YOexursca, uT0 ZaHHHA NOTOA BHEAK3IA HO N)I3BONABY HHAMBHAYHAMIU-
TIOEOBHE XPOHOCO

. < z - ' poBarb BCS XPOMDCOMH BHYTPM KaxaoR rpynnu.
X .oz i
Y 55,0 1 ; o ahn : . '
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METOZMYECKHE YKABAHWA K KAPHOTHMMUECKOMY AHAIM3Y

Ha#rn Ha meradassodt NAacTHHKe Kpynhue XPOMOCOME Ipynad A.
Rozcuntaitre nx KoABMccIBD. OGoSwaubre KBwAy® xpomocowy Cykmoi A.
BuuMCAKTe UGHTPOMSPHHN WHEGKC AAs Bcex xpowecow rpynnu A, fle
HEHTPOMOPHOMY WHAGKCY ONPOAGAHTE HOMAP Napy KaXA0R XDPOWOCOMu
rpynms A.

Hajtanre xpynuue cyﬁuerauan}pnvecxne XpoMpcoK Tpymny B.
06o9uaus?s xaxiyw xpowocomy Oyxpod H. foacuyursitre KONMYEC TBO
XpoMOCOM B rpynne.

Haikzure cpeARWS aKpPCLEOHTPHYBCKHE XDOMDCOMH rpynnuvﬂ, o6os-
BAYbPE xnmiyn xpomocomy GyxBoR J. [oAcuMraire KOAWECTBO XPOMO-
COM B TpymNE.

Hallzrre wenxne aKpOUSHIPUYOCKHE XPOMOCOMY rpynnuinénsuaqbre
RAMEYD XpOMDCOMY Oyxkpoft {f. MogcuwThfiTe KOAMYSCTIBO XPUMDCOM B
rpynne, nNpW aTOW YYTHTS, 4ro Y-XpOMOCOMA ND CBOUM NapaMeTpad AB-
RRETCA WEAKIM AKPOLOHIPHUKOM, & NDITOMYy WISHTWpHLUpyeTCH BMecTe
0 XPONDCONBNR FPyLNY Y.

Halaure moAXNS WOTALUGHTPRYECKES XPO4OCOMY TPynm: F.
Odosnausre xaxAye xpomocowy GyKBpoit F . [loXcuurailre KRoAWYOCFBO
XpomocComM B PpyENe. ' .

Haitanre weArus cyonerauaﬁrpuﬁecxue xpownocows rpynnu B.
OGosHausTe xaxAye xpowocowy Oyksoit E. [loacuwraitre xoauuecTso
xpﬁuocou B rpymms. v

OCTABOMECHA CPBAHME CYGMETALEHTUUUYACKUE XPOMDCOMH DOO3HBYLTO
6yxpoit C. MMoacuurafire #x KoAWYecTBO, TIDK ITOM y4THUT8, UTO
X-XpOMOCOMA 0 CHOWM MapameTpas ABAAGTCHA CPeRHMM CyOMeTraueHrpu-
KOW, B TIDOTOMY WAGHTMQUUWPYEPCA BMecTe ¢ xpoMmocowamu rpynny C.

Henoap3yda waBeclHue DBO3HAYGHMUR, SANKWKTE pPe3yRbTATH KAPUOTH -~

- 35 -

NUYeCKOro AHAAMBA (Hanpuyap 46, XX wau 46,XY).

Sazanue II.

Paccworpure Ha cRadnax KApTHHY COUNSHTCB XPOMOCOM NP PASAMY~
HEX ueronéx EupHepeHUUARBHOTD OKPAEABAHMA . .

CpaBHuTe XBPAKTEP COTMOHTOB X-XPOMOCOMH C PACTIORDKOHWEW CeI-
MeHTOB ayrocoM 7 u 8, C KOTOpuMM OHA CXOZHA 10 NOPHOAOTHYECKUM

napameTpan.

drxewnwenru YUPC.

3aneunue I2

llonosoit xpouarun,

X-xpomarus (rexsye bappa) - UNaKTUBUDOBUHHAA W KOHRAGHCUPOBAH-
HAA oIHA U3 X-XPOMOCON COMRTHHOCKHMX KASTOK B NepHoA uHreppasd.
B konzsHcupoBaHHOA X-XPOMOCOME NOWTH BOE IeHl #e BKTUBHW. ¥ &eH-
uuH X-xponaTur onpeseArsrcA B 20~-70% unvepdasaux Aapax, y WyxuuH-
avas » 2~4%, -

Ian_ spApRetua X-xPOuATUHA (PUrOTOSHTE BPEMAHHHI wwkponpenspar
KR@TOK ~ CAW3MCTOA MOMOCTH PTa.

¥ npyx nonuryemux (cryZeura u CIyAGHPKM) wnarexew caexalire
xerkuit cook0O CHUSUCTON NOADOIW PYA C BHYTIpoHHER NOBOPXHOCTH Me-
Kl U NOQOHBCTH OT0 He 0BSKUPSHIO® NpeXwerHoe crexao. I'xasHoH
nunerkoA Harecurs Ha cockol [-2 xanxe I[Z pacrsopa suoropcedHa HAM
revarokouna. Hakpodre NokpoBHuM CTeKAuM W uspe3 cAOK PUALTPOBAAR-
Hoft Oymaru GCALWUN NAABUGOM, AABHTE HA NOXPOBHOO CTOKAQ B TeUOHUS
2-3 coexyun. Moz WNNePCUDHHLMN 0OBOXTHBOM MMKPOCKONA CPABHKTE
ANpA KAGTOX OMUISAWA CAKSUCTON OCOADURK TOADCLTH PIE& MYyRUMH 4
XGHRUHY o Oﬁparﬁée PHAMBHWG, 4TO0 BO WHOTUX KASTKAX MOWEUH 110 nepw-
dopuu fuep BNABAAGTCA NAOTHAA, CPABHMIGAbHO GONbEAA PALCKA xpowa-

THHa, HWNGDWAR DODMYy TpeyroAnHWKa HAM 0saXA., 3apucyfite oumy u3
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XASTDK, OIMETBFE B axpe TeAbue bappa.

Y-xpoMaT#H ~ 370 GA0K FeTEPOXPOMAIWHA B AAMHHOM (104 Y-XPOMOOO-
WH B WHT@pDaSHuUX ANpAX COMATHYECKWX KXGTOK MysuuH. Buseaserca ¢ no-
MOWbD JAYyOPECUGHTHHX KpacHrene#t, KOTOpHe MOSBOAADT B4ABAATH M X-xpo-
wathi. Ang onpenensuus X- M Y- XpOMATHHA OKPBGOHHHEe NpeNapard WC=

chASnyor oA AVMHHUCLUEOHTHUM MHUKDOCKOMNOM. X~xpomaruyd 4ame BCOro WC-

CASRYOY B XASTKAX CAH3UCTOR poroqon noAoCTH, 8 TAKXe B JAeAKouurax,

puOpoGARGTAX KONK W KASTKEX BOXOCAHOA AYKOBMLH.

PaconunTpuTe Ha casfize X- u Y- xpouarun (oxkpacka HAYOpeCUSHTHuMH

KpacUIeNAMK) |

Bonpoouw nNpo6GreMHDIro xapakrepa

§8pHOTO HACAGACTBENHOT® WATepHals P KAGTKAaX uerompexa’

2. Kaxoe sxavenme wwesr xomnaxrusaums Mill axxa ayxapmorwyeckux

KAGTOK

1Y, ii po ss pK a xoneunero ypolnu'snaann no recraM.

T,

‘Koppecxuun owulox M NOABBEGHWS WIOIrOD.

OCHOBHHE MCTOYHMKK MHGOPMALIMM

I.-Rokuun: "Kaerousuit yposens Opranwsauvu wupoft marepuu”,

*.Hacxezcreennsll warepuax Kaerok ueAomexa”.

Teern IAR CBMONOATOTOBKM K JAaHATWAM W 3K3aNeHY No pasieay

"Bwanerwa xAerxu”.
Yueomnx "Buororua"/ flox pes. B.H.Apurma- M., I1985.

YueGmme MBuonorus o obmeit renermxon”, A.A.Cavcapes, C.B.Xyxopa -~

Kwes, ¥993.
JOTIOXHUTERBHAA JUTKPATYPA
Younow W.Ci . O6mas yurozorus — M., [995.

AR SR ;. s e T SR Teas

. Kaxoe sHaueive (C 3BOADUMOHMHOR TOUKW SDOHWR) WMEOT HAXW4WE BHeS-

S Kt

;
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Tewa. KARTOYHUA LMKA. MKTOTMYECKMA LMKX

UBXDb 3AHATRA:
3uars:
I. XapakrepMcTuKy OCHOBHHX NEPUOLOB XWIHBHHOTO LWKAA KAETKM,
2. lluroxocuyeckyn xapakTrepucruxy Nepuonon ¥ HAS MUTOTHYECKO=
r'0 HuKAS.
3. Munamuky CTPyKYypu ¥ DyHKUMA XPOMOCOM B KAGTOUHOM yukie.
4. Buororuyeckoe SHAuGHWe MUTO3E.
Y wmer» onpeneasrs Ha Mukponpenaparax Gazu MuUrosa.
OSHAKOMMUTBCA O 0OCOBBHHOCTAUK npoavde pa TUBHOR
BKTHBHOCTH DB83AWYHHX TKAHEHR YeXoBmeKa.

O0BOCHOBAHME TEMH:

-~ JHBHWA RWHAMUKY CIPPYKTYPH ¥ QYHKUWM XPONOCOM B XHIHEHHOM LUHKIe
HOOGXOZMMY ANA MOHMMAHHA SAKOHOMBPHOCTOW KACAGNOBAHKA HA KAe-
TOUHOM YDOBHS, W3MOHUYHBOCTH, NPUHLUMNOB NE AWK O-T'EHE THUYECKOTD
KOHCYABTKPOBAHWA, OMTOIEHO3E.

- 3HAHMA 3AKOHOMGDHOCTOR WMTO3& W NPOXWDOpPATUBHOR BKTUBHOCTH pas-
lutmui TraHeR uYeXoBeKa HEOOXOZWWY NEA MOHUMAHWA MEXBHWINOB
pOTOHOPALIMN TXAHOHR B HOPMO B TIPR NATONOPUYECKOR NpoXudepauuu
W Rp., WSyvaswidXx Ha KadeXpax axyReporsa W IMHEKOAOTMM, Naropu-
SHONOT'HN, NATAHATOMUNM W ZP.
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METOZMYRCKHE YKASARNA LI CAMOCTOATEXHHOR
BHEAY MMTOPHON PABQTH

I.0oeropurae clenysayp UHHOPMBLKE:

Crpoesivie BYKAPHOTHYBUKODR KABTKH.

- CrposHue ¥ PyHMKUMW AADPA KAGTKH.

Crpoeune v penauxauws AHK,

YpoBun romuakrusauvw JHI,

2, 13 yyvsre creaypiye 0CHOBDIOXATADRYR MHOODPMALMD:

Popus zeRenus kAeTox (amuros, wuros).

XuSHOHHWA LWKA KNOTKW, NepKoay Oro.

Murorvveckud uwka. flepuony w $asy MTOTHYSCKOTO LWKAA.
- Buoaoruyeckoe sHaYBHWE MWTOSA. ’
3.Bunoxuure cAenyomre 3ax3Nus TAS CAMOKOHTPOAX OpK NOA-
FOTOBKS X SAHATUD,
Sananmwne I.
llgpeymcxure dasy wusuemord HUKAS nserox; cnocoCHuX Kk ZASROHUN.
llepeuncanre dasy MMIOTHYOCKOTO UWKAAR W COOCTBEHHO WKTOdA.
Txamure MX OTHOCUTOALHYD HPOMSHHYD XAPAKTEPHCTUKY.
Sananne 2. ' -
. llepeuncaure cnocoGy neNenWs ayxapHOTWuecKHx KAerox. Ykamure,
KaKol us Rix ofecnaunraaT pocr yeX0BEKA, _
38 CYST KAKOI'®D CNOCOGA AOABHUA KAGTOK NPOWCXOAWT APOGAGHWe
anrory (nepsas crazus SMOPHOHAXBHOTO DASBATHA HENDBAKA).
3aaanue 3.
llapeydcaure oCHOBHWE CTPYK TypHH® KOMNOH@HTH WHTepdasHOro

ARPA COMATHYBCKWX KAGTOK yYexOBeKa.

N o e TR S AT B R, 2 G - g
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Yro coGoi NpeicTABAADT TANGKW XPOMATMHA B WNTODPPA3HUX AApaX
couaruveckux kaerok? Hax HasusaercAa HawGoNee KpynHas TALOKA
xpouaru&a.‘nusnngeuan no nepupepuu unreb&naﬂux AOOP COMATWYBCKUX
KAOTOK XoHmuH? .

3aznganue 4

NlopeykcANTe OCHOBHUS XHMHUECKME COBAMHOHMA, BXDIAANWO B COCT2R
xpomecoM sapa. Kakue Qyukuuw oww BunoRHADT?

3axanue 5. _

B kaxom cocrosuvM (KDHASHCUPOBAHHON WAH HET) HAXOXATCA
XPOMOCOMH B TETepO-¥ ABTOKATAAUTUYECKOR wHTeppase’

JKaMUTE CYmHOCTH ['6TEPOKATAXLTNYSCKOR W ABTORATAATHUBCKOH
rnurepdasu.

Janaune 6.

Kaxoit HacneacTBshHul warepwaa (AREpHHN WAW BHOAZASPHHR -MRTO-
XOHApuanbHull) paclipejesseTca B npouscce Murosa PABHOMBDHO MexXZY
AOYOPHUMH KAETKANKT

3azanue 7. '

HspecTHO, uT0 y BSPOCAOrO yeRoBeKXa NPOXupeparwpHAd BKTUBHOOTH
pasHux KAETOK pasAWunas. UYacrs KXETOK OCHOBAHOMUXCA TKBHOA LeAnuT-
CA NMOCTOAHHO. OTO DPA3AMUHHE ONWYeAWH, Kpomb, puxXad W naornad
COeAMHMTONbHE® TKaHK. AuDDOpeHUNPOJAHHHE KRETKK He RERATCA B
DOHYNEX YCAOBMAX, HO MOTYT CHOBB HAYATH RONHIBCA (xnerku neyenw)

' AP NpoLeccaX penapaTMBHOA perenepauuu. Buaoxo-

awh@e peHILMPOBANHEE KASTKH HABCOrRa TOPABT CNOCOOHOCTh K ZSXSHAD,
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