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YuTante npasuaa 419 aBTOpPOB
RFM

Use ample white space

Number your pages

Start each new section on new page

Write short paragraphs

Left-justify and double-space the text

Avoid hyphenating words between lines

Eliminate orphan lines

Use subheadings to divide sections

Use new paragraphs for new topics

Use a new topic sentence to begin each paragraph



Checklist questions for reviewers and writers

e General

— |Is the work original?
— |Is the information important?
— Was the study ethical?

— Does the work add enough to what is already in the
literature?

— Is the title accurate and informative?

— Does the abstract include the most important results?
— Does the paper read well and make sense?

— Are the results of interest to the readers of this journal?



e Introduction

—|s the length of the introduction
reasonable?

—Does the introduction adequately review
the background and state the aims?



e Methods

— Are the methods well documented and detailed enough?
— |Is the equipment used adequately described?

— Are the techniques used adequately described and
validated?

— Were the methods suitable for the study?
— Is a calculation of the required sample size given?

— Are all statistical methods adequately described and
referenced?



Results

Is the description of the results clear and
detailed?

Are the results credible, valid, and well
presented?

Are the statistical methods appropriate?
Are confidence intervals given where necessary?

Are the numbers in the text independent of the
numbers in the figures and tables?

Are the stated results supported by the statistical
analyses?



Tables and figures

* Are the figures of adequate quality?
* Are all of the tables and figures necessary?

* Do the legends and titles of the tables and
figures provide adequate information?



Discusion

s the length of the discussion appropriate?

Does the discussion adequately consider the
imitations of the study?

Does the discussion fairly review previous
work?

Do the conclusions answer the aims set out in
the introduction?

Are the conclusions justified and logical?



References

Are all of the references relevant?

Do the references fairly represent current
knowledge in this field of

research?
Is any major literature omitted?

Are there any misquotations or incorrect
citations?



Dear Editor

Please find enclosed a paper entitled ‘Exact
statistical methods for presenting data of rare
diseases’ for consideration for publication in your
journal.

The data included in this manuscript have not
been published previously and are not under
consideration by any other journal.

All authors have read this final manuscript and
have given their approval for the manuscript to
be submitted in its present form.

Yours sincerely



Dear Professor Schmid,

Would you please consider the paper “The X—Y chromosome synapsis and recombination in three vole
species of Asian lineage of genus Microtus (Rodentia: Arvicolinae)” by Pavel M. Borodin, Ekaterina A.
Basheva, Olesya A. Dashkevich, Fedor N. Golenishchev and Irina V. Kartavtseva for publication in
'Cytogenetic and Genome Research'. It is in the attached file 3voles.pdf.

This paper presents the results of analysis of the X and Y chromosome pairing in male meiosis of three
species of the grey vole. As you well know the species of the genus Microtus are divided into two groups
according of the pattern of their X and Y pairing in males: about a half of the species studied are “synaptic”
and another half is “asynaptic”. | always thought that this division must have a phylogenetic basis.
Therefore | was very surprised when | found a report describing Microtus fortis, which was closely related
to wholly synaptic subgenus, as asynaptic. It was especially strange because | could clearly see a
synaptonemal complex between the X and Y at the photograph shown in that report (see attached file
bigmistake.pdf). We decided to reanalyze this species and two other species of the same subgenus. We
found that the report was wrong and all three species were synaptic. This confirms a monophyly of the
Asian lineage of the grey voles.

In this paper we also addressed the question whether the sex chromosomes recombine in the synaptic
species of voles. Although their homologous pairing is well documented, there was no evidence that
recombination occurs in the pairing region. They demonstrated end-to-end association of at diplotene-
diakinesis with no visible chiasma. Using MLH1 immunolocalization we demonstrated that they do
recombine.

We believe that these finding are of interest to the researchers studying chromosome evolution in
mammals..

All the authors have been involved with the work and have approved the manuscript and agree to its
submission.

We would suggest Dr. Thomas Haaf as the Editor.
Sincerely yours,

Pavel M. Borodin,



Dear Prof. Macgregor,

Thank you for considering our manuscript entitled “Multiple independent evolutionary losses of XY pairing
at meiosis in grey voles” (CHROMRES-D-11-00014) for publication in Chromosome Research. Both
reviewers provided thoughtful criticisms and suggestions which we have addressed below and in the
revised version of our manuscript.

Reviewer #1:

1. Introduction: The last paragraph mainly introduces species investigated in this study, which is mostly
presented in Table 1. | suggest, that this should be included in M&M and therefore deletion form
introduction. | suggest inclusion of a brief description of the major findings of this study in the last
paragraph of the introduction.

We moved the justification of the species selection into M&M and gave a brief summary in the last
paragraph of the introduction

2. M&M: Combine supplementary table with table 1.
We simplified the supplementary table and merged it with table 1.

3. Results: | suggest adding a table including each species studied with image (only XY pairing state is
sufficient whole metaphase is not required) showing synaptic and non-synaptic pairing at early, mid and
late pachytene stages, also label X and Y chromosome in all images.

In the revised version we give new fig. 2 containing EM images of labeled XandY chromosomes of one
asynaptic species (M. juldashi) and one synaptic species (M. montanus ). They are given as examples.
Within each type the X and Y axes of all species appear the same.



6. Explain following sentence? (pg 7): 'Interestingly, the pairing pattern observed in M.
ochrogaster (Pedomys) is intermediate???. asynaptic condition'.

Please add images from early, mid and late pachytene from same preparation showing
asynapsis events during the mid and late pachytene. Providing this evidence alone may not be
sufficient to speculate intermediate evolutionary state. Please explain possible mechanism, is
there any other such evidence in any taxon?

We agree that this speculation is ill supported. We deleted it altogether. However, we noted
in the end of discussion that a proportion of unpaired X and Y was very highin M.
ochrogaster and M. mandarinus. We consider this as an evidence that a subsidiary
mechanism of XY segregation is also present in synaptic species.

Reviewer #2: Review

* using the introduction to highlight the importance of X-Y pairing to our understanding of
the evolutionary degradation of the Y chromosome, and the importance of pairing for sperm
production

We re-wrote introduction as suggested

This revised version has been approved by all authors.



[MoAroToBKa Hay4HO-NOMYAAPHOro o4YepKa no
maTepuanam ob63opa 1MTEpPaTypbl K KYPCOBOMN.

Monynsapusauma n Byabrapusauus.
OcobeHHOCTUN INTepaTypPHOro CTUAS.
Bbibop Hay4yHO-NONYNAPHOrO KypHana .
Bbibop Ha3BaHwUA.

3aBA3Ka, KyIbMMHALUMA U Pa3BA3Ka.
PacnpocTtpaHeHHble OWKNUOKU U KaK UX N3berKaTb.

MHTEpBbIO N Npecc-penm3bl N0 pe3ybTaTam
Hay4HbIX pabor.

ITUKA 1 NpaKTUKa obeHna co CMN.



Bbibop Ha3BaHwMA.

XpomocomHbIU nopTpeT 6ypo3yoKku Ha doHe neAHNKOB
[lomoBas 3em/iepomKa Ha NyTU K BUA006pa3oBaHUIO
dsoaoumna xpomocom: ot A o B n 0bpaTHO
Xpomocoma X B yeTbipex Kpyrax He3HaHuA
EcTectBeHHaa ncrtopusa 3sepa nyHape B 8 1/2 rnasax
[eHeTMYecKaa peKombuHauunsa B cBeTe 3BOJIIOLUN
NomecTUKauusa n umBnan3aums

KaK Hacneayetca nnoaA0BUTOCTb

KowKu u reHbl: 30 net cnycra

XpoOMOCOMHbIE MHBEPCUU B KNNETKE U B 3BOJIIOLUN
B3net u nageHue Y XpoMmoCOMbl



http://evolution2.narod.ru/burozubki.pdf
http://evolution2.narod.ru/suncusp.pdf
http://evolution2.narod.ru/bchromp.pdf
http://evolution2.narod.ru/ChromX.pdf
http://evolution2.narod.ru/punarep.pdf
http://evolution2.narod.ru/punarep.pdf
http://evolution2.narod.ru/punarep.pdf
http://evolution2.narod.ru/punarep.pdf
http://evolution2.narod.ru/recpap.pdf
http://evolution2.narod.ru/Domestication.pdf
http://evolution2.narod.ru/Fertility.pdf
http://evolution2.narod.ru/catandgenes4.pdf
http://evolution2.narod.ru/catandgenes4.pdf
http://evolution2.narod.ru/invpriroda.pdf
http://evolution2.narod.ru/y.pdf
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lnasa 1. Kyo raxomn
3Beps NyHape M Kax
oH nonon & OxuHyw
Amepuxy

Ha beex nesuzannux ascpeft
KOTOPUX, KAX HIBeCTHO, B Bpaan-
MK TAKOE MIOGHANE, IYHIPE (0N
AKe padyay. on XC TPHXOMKC, ON
AC HICTHNHCTAR KPNCE), KOHCURO
HE CaNRA newammn. On oo
CHTCA K POJAY TPHXOMMCOS 13 CE-
MCICTRZ WCTHHNCTHX KPMC M3
NOJOTPRYA KIBHOMOMPRUX Ipal-
IYHOR (PHC.1), XOTH TPRIWHE AN
KABHONOPOHEX IPIISYHE, STO 104
HCKOTOPHX €m¢ HE OYCRHIHO
To kpafinef Nepe o v
MOFO TNABROTO KiRNOMOPPHOrO
TPRIVHA — KIWIH (0H2 XC MOp-
CKafl, @ TOYHES, 2AMOPCEAs CBHH-
K2) R RAVIROR ANTCPATYPE HEAIR-
HO mxn Sypiuc 3e62TH

B xypraac «Natures 3 1991 1.
6xA1 OUYSANKORANI CTITER HOJ
HATRANNEN «A TPBISY B A1 MOPCKas
cannka’s, B sicht 52 ocnose ak i
34 NOCACAOBATCAMHOCTIC AMIHO-
KHCAOT B HEROTOPMX BCAXIX ¥T
BEPAIANOCK, HTO MOPCEIT CRRHED
OTACAMAZCH oY ob6mecro CIRona
MACKOHNTAOWMX 31Z0XT0 20 TO
10, KAK DPUMATH 0 APROKONNT
NNE PRIOULTNCH M3 BYTIE INOTIO-
LM € MEICOS AN ML FPRIYH-
MH, 2 NOTOMY, CKOPEC BCETO
He rPHIVH. Hepes asa roqa 8 «Proc

O Bopaans TEN . XAwanans 1c
Lappenpo lonee C K, 2005

Masea Muxafrosus Eopodun. dJoxmop Gu-
QIOZUVECKUX NEYK, INSeO0mull AaGopamo.
JROT PexONTURGRNGNMOIO B COPesmgon-
NHOJO  AGNAANZA  HINCHuUMYmaE KNMOQIOuN
W aenemaru GO PAN, npogeccop saPeopu
WUMIOROZWH 0 2oNemunu HosocuGupcxoio
OCYNIPCMECNNOIO YRNECPCHmema. Janu.
WACMER HPOBIEMANN FOTKUUONNOE JeNE-
MUKN, 2ONCIURN Ne@oxa, Ty poom mpevuy
MAMDOPXCOPa BLKNPNUEINEKOER WY 0 du-
MAKUOCR RIAD € NUSEMEE 20NN IINNUG
Lnemuky (2004)

M ayro Cepoxwo TAnopeta, doxmop -
10COPNN (FKGIOINUR), Iy somuR sadopa.
MOPNER GRUAGHINEKGIO KONPOAIE MNMOC-
MOCONAIG HNCHEMPMA MPORNSECKod Ne-
OuiunE am.Ocearsdo Kpysa (Puo-de-Ka-
neapo, Bpazuiis ). Ockosniee patoms & o0.
AaCcmi axalocus npnpm)ummm:o‘u.\' IIPO-
RUNECNUX Garesved.

Cusona Kpucmuna Bappeapo Fomec
maxep Mol Xe Natopamopui. OGI0Cms
HEEFNANKS UNMEPECON - BORFARENONNE SK0-
AQZHR MENKUX MICKORU NN

Prc. 1. Cowma nywape
© 8 TEHMLaMH.

Paro C_F_ Banesusmo

Matl Acad Sci USA» NCRRMNACH IWTEE CTITHA, ARTOPE
ROTOpol, ONHEACh HA JAHARE VA O DOCIeI0hE-
TEARHOOTH HVETOOTH/I0R, I0KIERELIHN, 9TO MOPCKIE
CRMHKZ RCS-TIKH PpWsvH [2). Eme uepes 1proas
OMATEH e B +Natufes RhILE CTAThE TPEThell TRYINK
ARTOPOR, KOTOPYVES OHM HIZRANM NPELMG W HEJIEV-
CMHECIEHAD +MOPCKZA CRHHER — HE TPRIEVHS [Jnc-
KVCOHMA HE 3108, IHIKO HE SEKOHYHAACH, 3 MOLLE
mo BTOPasEY Kpiry. B 1997 ronars nvdnnkveTes ora-
ThA JIPVTHE HOCIEA0RATEACT 10/ TICETH TEM HE C3-
MhiM HESREHMES, WTO 1 CAMIA NEPLA CTAThE +A TPH-
SVHK T MOPCKHE CEHEEI? . Boe 371 CNoph BR3EIHK
T, WTO BETRIEHIAA (LU0 HE TN KOTD [ PERE TPh-
SVHOR NPOHZCULN CUeHb J3BHO, FODIZN0 PEHbE
MCM BRIEININCE HEKOTORE IPVTHE OTPEIE MIC KD -
THTAIIE (HAMPHYMED, XHIHEE 1 KONKTHLE).

AT EHETHMECKDE IPCH0 TPHZVACE 10 CORPE-
MCHHEIM JIHHEM BHITIEIHT DpRscpao 13k Craon
e OApAE0RLICE OUeHb 1ARHD, oaee X M0H 1T HaE -
331 Ha HEM BRACNIINCK IBG OCHOBHEE BOTRI: O/1HI
K S Kas 1 COHAM, 3 IPVTEA KO BOCM OCTAIhHKEIM TPk~
FVHAM. JATEM 3TE NOCNEIHE BETHY 1213 HER00 [T
HOBLSE OHE K KIRN0MoMpas 1 aukodpasasg, 3 ape-
TEd KO BOCM OCTAIRHEM IPHEEZM H HIKoHeW, pas-
JCAHARCH RETEH KEIRHOMOPd 1 ankodpason, ofuni
TPE1I0K KOTORK X 510 0RO 50 380H 16T a1 B Ad-
PHEE OFT HEe VEE OTRONOANCH 1 VILIH B 100706 18-
BIHNAE ABCTPAIHA ¢ HEANCH B AHTAPETHAGN B O/1HY
CTOPOHY, 3 1 EHI8 AMCPHED — B IPVIVIO.

Toraa B KIaHo AMepike He ShN0 HUEZKNX TPH-
FVHOR, DHIN IHIDL HenWiHoEyvSue (SponeHoCn,
MAVPARLETH 1 ICHHEIK] ¥ OTOEThHK, HEHE BhMEp-
WM, GTRA]] KONBETHWY. PRIV B IPHEMETH ErE-
JOSHE M OBPEAE0M IPOHAETE B3 Adpukn B Enve
AMEPHEY TORIEA0 NOGHE — 0RO 35 SUIH 1eT HIEa.
Hak M 370 V/I2000h, KIKAM CHE30M OHI CMOTIN
MPEOIOIETh ATIIHTHHCCKHT OKE3H, HE ZHICT HHKTO,
Handonce mOMIApHIE THOOTEER — © KaMclIKd H3
Kasemek {(stepping stone). [peinonaracTced, S1o
McaIV AQPUEO N 1 EHol AMeprRo i CVIec TRORANE
WEh GETRORCE, 10 KOTORON IPIMMITH 0 KRN0 Op-

il nepedpanncs B Kmavie Asepary, HoTes, 1o apy-
TSt HORRA CRET MOHPRBANCE. CVHH HAUL TAS MH0-
BCCTRO PAZHOOD [RZHEK 3RONOTHHECKIE HIIL, ¢ W10
ROMBCTENEM WX ERCCANIN W 1401 HIMA10 (PAHTICTH-
HECKOMY PATHOOSPEENN HOBKY CeMefcTh, POJGE
W EIAoE. H B TPIasiie (oM ®e padyiy, oH & m-
HAPE) — oJ1H HE HEE Ton 5RO BOT OJTHH 11?

Ha 3707 BONPOC MK 1 IONKTANCL HAATH GTRET.
Opuoro 13 #ac (LM BopoiHE) HHTCPECORR CaM
MEKaHNEM OPABORAHNE HORKX BIIOR, K2k 1E ojiHo-
TO RIIE IOVHAETOE HECKOIRKG? [J1¢ T4 MPaHh, 53 Ko-
TOpON OTICIRHEE NONVIANE OJHON0 I3 CTAHO-
RATCA PEEHEME BRIENT Y10 OIpe/IeNaeT 3TV IfdHh,
W ERE 3T NT0-TO BOBHNKIET B 3RI0UIY Boponiny
NCKAT OTRETH HA RoNpoCk B CRdnpn H3 0SMEHORCH-
Hof sesnepoike [1], B ARGHRN HA MVERVCRON Besne -
pofke [2], u, nakonen, B BPAIANN B3 IYHIpE.
NI Anapena 1 Clowes npofinesa HHTCpPeCOBANE
B SKOAOTHNEC KOS 3 31016 MHONGN N CRO M 30 T KTEE.
Heno & TosL, 4TO 3RCPE NVHIPE — NP0 SEEYTONHER
HOEAMH OMCHh ONACHOTD M3EEHTa, TPUIEHOCOM K
KPVEH, BRGRIENOIETD v 10 el Sone s Yaraca, Tpo-
MAHOCOHE FMRCT B KHIICTHIKE ETVHY KI0NGE-Kpo-
ROCOCOR, KOTOPEE HMEKT HeNPRATHYD DPHRLMEY
MHTH KPoih CIEALCTO MCIORCKE 1 TIRH 3T0 M QIO -
HATh KHIIC HIE TAM e, T1e 1 LK, To MecTo, 0Tk
KGN I KPOED, HEMHHEIET YeCaThod, B paciecu
TOMEJFET TPUIEHOC0ME HE SKCKPCMEHTOR Kiona Ja-
Tes OHE PACCEIECTCR 0 OPFEHNEMY M Me/IeHHD,
HO REPHO MODZERCT MIAIRVE MVCKVIITYRY ek -
PHTENLHOrS TPERTE B cepaud. HHEySauuoHnen ne-
puog donezan Haracs annred or 1 no 20 ner

[naea 2. Mge nosWnu 3eepa nyHape

Mu nomani B Kamvo Asepuky sepes 30 swim ner
mocie IPHAKTHA TVI3 KIBHOMOPpHEE TPHZVHOR
W ofeshan Hosoro CBeTa, 1 HAM TAM TOHe eHh 10-
HPAEHIOCH. Hama NCpREIA CORMCCTHIR 3KCTCAHIIHA
PafaTand Ha TepRPUTORI pazen W Cepran ae dop-

NPNPOIAA « N1« 2008

HarHeTaHue — onucaHune nytewecrtsuA

3aBA3Ka — ApeBHAA NCTOPUA




SOGO, WTO HAXOINTCE B casos NeHTpe Bpazunm Ha
rpadne wraTon [Dahe, Bania n Munac #epane. Hee
MYHAPE, TONIRNINCCE FIECh B OB ITEH, el K3pn-
QTHIT U3 28 X P0sacost. 310 HAC HECKOITRED YIHERIO,
TICTOMY TG WE TITEPATY PR MEBCCTHO, ST0 CTAHIR)T -
HE KIPUOTAN IVHAPES CocToNT N3 30 Xposoos,
Ho mOCKOIBEY 1000 BOEM SO PsIor e KHs 0S5 -
TENAM HAH SREPH TOXOIIH B2 HOPMATEHEX IVHE -
e, 3 CJIMH 13 HAC 0 CROCMY QETY PRoTh ¢ 3ese-
PONEIME 330, UTO NONYIANM QIHOTD B OTOTo &
B3 MOTYT FHAMATE RHO OTANMETHCE 110 SCIY X -
stocos [, 2], vIMRACHME SEUIO HeclIEHE . MR-
M ¢ cofall HECKOIRKD EHERY NVHAPE ¢ 3Tol (aen-
JiE M IGCE NI H 1Y B BHEIPIR HHCTHTYTE Tpamisies -
Kol MeIHUNHKE B PRO-e - Hapeipo. Tak $u0a ocHo-
BAHA N3G pATOPHIE KononuE Cepran ae Dopsoso

CReIVIoNEE HEUE 3KC e IHIE paikoTaia HE cobe-
Po-BOCTOKE BpEiiny Bourate Daavi. Tas §a sene-
HHE cknonas Cheppa ge Kanndapa, okpysEcHimy
SEPTRREIS0 SE3PCHIHCKHMN NECIM KIFTHHTH, [ -
NOEEH KPOXOTHLT TOPOok Noj Hasmades Kopouean
(MonKOEHHE) Hoze duac, Yes dhl ZHAMECHHT 3T0T
MOUIKGEHNE, HUKTO B MOpoje \Be 3Haer. Ho peno xe
B OOUIHOBHEKS, 3 B TOM, ST0 HEMONICKY OT Fopo/ka
BONOPOIE ¥ IOCTETPHHSHO N 10HE MIPHH skl mois-
M IVHAPE o0 CTAHAIPTHEMN KIpHOTHIaMN — 30
HPOMOCoL HX Mh T8 BRBCENN SHERME B RUBIPIN
MHCTHTYTR A DOCKOIREY OTGpo)) 10HE MapHne Hasu -
BANCA fazena PenHcHizEe (CIA0TRE ), TO W KO-
HHA M3 08 OTapo/13 00V IS TO e HAZRIHNE,

B TpeTHil @3 Mk RCTPETHANCE © TIVHAPE B MecTe,
T MX BORCE HE (A130H VENAeTh, — B Sonorax [an-
TaHINE HE Wro-same Bpazamm. 1o cux nop san
SREPCH BCTREUANCHE B OVENY KAMOHHOTHYE MecTay
W AOBOIEHG BRICOKD H3J1 VpoRHes sopi Ho sieck Ha
(pazeHle ANeTPHA {fAA0CTH) — HIEE YPORHE Mo
M B PTHTAHTCROM, HHEOTIE He DeRechXanules &onome
MO COCEICTEY € KPOKOIHAZMNN 1 MHPEHEEMH — OH TO-
A AW B [RACGCTH, M G BOes IPNEHIKIM 370 S6 R
TOT e nvaape, [pania, sposoCos ¥ Hero duno 3.
ATHE BRCPER Mkl TOSE IPHBCEIN B RHBIP I, 11 OT HIX
TGS KOMCHIA 1601 HIZRAHMe (haEeH)1a AleTpa.

Mocne 3Tara GIUH 16 Hao nokmay Hoswmi Cret
W RepHWICE B CHSHPE K CRONM CTAROCRETORIM 30s -
NEPOiEEsE, 3 IROS APYTHE BHANNCH CHPSIPHEIRNES
MVHAPE 1 BOCK TPEX KOIOHAN JPVT ¢ Iperos. 3ecph
ATOT PAEMHOAICTCR MEJIEHHG, ZPEN0CTH 100 THTEET
B NOATONE, BepeMeHHOOTE ¥ HETO NPOIoEacTod
WERE TPH MeCAI, IO3TOMY CKPCEIiHEIHEA 1101 He -
BRCTRO

lmasa 3. Kak rubpugel nyHape
¢ nyxape cobniopanu npasuno
XonpewHa

Koraa swepes ar roja BOpoinn Hemions sep-
HYcA B BRasiun me, TR Sko VEE 10CTATOMH,
Hh]]".llﬂ.'],ﬂ.ll]! OHHM TOAHO TIK EC, KIK B MY POOHTENN,
1o HEVIHENTENEHG, MOCKEWTREY POAHTENN kLI

PeweHune 1 n HOBaA 3araaKka —

HHEHIHE HEQTIHME IPYT OT JPVTa. HTas, mpeacra-
RHTENH [EEHEN NONYAALE IVHAPS CKPeIiEInTea
APYT € IPYTas 1 J2K07T EIEHeCnOC0HHOS B TOMC TRO,
CHeioBITeNRHO B0010TH IPARK, OTHOCE WX K OJHO-
sy By Y Tloka moaosies © TaKns RReoao. Mu He
TONRKG MOIVEIN TR PHAGE, HO 1 BONKTIINCH 1Y
PASMHGEENTE, CKPEUIHEIA PUSPIIOE JIPYT IPVTos
M ¢ MpeJcTIRNTENAME POARTEIRCKEY 0Ny IE1mn.
H TYT ¥ HEC BOSHAED 1 Npodies k.

CAMEH-THAPNIE  HOPMATRHG  CEPEHHELINCh
C POIHTENRCKIMY POPMAMH 1 J3RANH BOTOMCTRO,
HO PHOPUIHKE CAMUK ORIENNChH SECTUIo HE.
He KprITHE MOKIEEN0, ST0 WX TR/ ¢ EHO eIy -
POREHE: CHI SEIN BTPOS MEHBUK, SeM Y HOPMRh-
HEY IyHApe, PReTalor iNec kil aHains of Hapyaou,
STO CIHEPMATONEHES ¥ HEX HEMMHACTCA HOPMRILHO,
3 MOTOM BHEEAMHO OCTAHIRI MBICTCA B CIS0M HEYae
MEN0EE — NPOUECCE, KOTOPLRR BT K OGPa30EIHIn
raset. B ronaias rudpHios seany PasH ks nonvE-
WHAMH TIVHAPE M He OSHAPVENIN HE IHOTO 3 -
NOro CrepsaToaonid. [pn aToM CasyEd-rudpnin
SRUIH BIGUHE TG0 ThL

A1ech CBLOE BPEMA BCNOMHNTE O NpErue Xon-
Acfna. Ero copsivinpoRl B Badane XX B oJ1nE 16
QTR -OCHORATENCT CHHTETHUECKORN TOOPHN 380 K-
unn JaBCXonnenn (pue.2). 3o 0JH0 B3 CIMEX
CTPOTHE M CAMEX HENOHATHRE DRI B 3RQIKN-
QHHON Suonornn, CIporoe oHo B TOM CMEICIE, 1T0
MPEKTHHSCKN HE HMEeT HERTNe N, 3 HEMOHATHOE
TOTOMY, YTO HIKTO HE BOHAMICT, IOUCMY M K2E OHO
RENOIHACTCR TIPARHG Kon)eiHa SRVEHT T3k «Eonn
TPH THSPHINENE BHIOR W IONYIEEHA G1eE non
QTCYTETEVET W CTEPHICH, TO 370 e TEPOrasieTHRN
MO, T, I, ¥ KOTOPOTD REHEE NOJ0EKE Xposo-
COMEL ¥ MACKOMUTIHINE 1 IRVEPHIKE HICCKO-

T .

Ecni M raBprAd3agAm9
BMOGE WIH NONFNALKA
OAMH NEA STEYTETBYET HAK
CTEEMIEH, Ta 310
FeTEparaMeTEa@ non!

Pc 2. Qm B C Xonpedsn ma mummmre ma Tpadansrapcwod
nnowag«.

népunabl CTEPUNbHBI

®nawbak- NponNaAEeT MHOTO JeT...

SEE — 30 CIMIE, MMCKIHE XPOsocosn X H Y,
Y IITHIL K B0 EK — 3TO CAMEN C 00 OB B XPOsOca-
stast Wom Z Fonm v refipupos OJHE moa cTepiien,
TV MACKOMATAKNINE 1 IBVEPRUIEIY — 370 BCCI2
CAMIK, 3 Y ITI K BAG0UCK — BOSITIE CAMEKHN,

Hrak, rHOpHIR IVEIPE B GHCPeHON faE noj-
TREPAHAN COPAREIIHEOCTE NPaRNAa  Xonacina,
O SET0 RO, IPARIE, He CTANo NOHATHee, [lonesy re-
TEPOraeTHOCT [ TETePOSHIOTHOCTE 110 IOJ0RRM
KPOMOCOMEM) TPNBGINT K CTeRRALHOCTH? K 3Touy
BOMPOCY 3kl S15C BEPHEMCE. & 0KS OO T BHINE-
HHE HI TO, 470 HANH cTEPHRIBHEE CA1k -TIdpuI0
RN TETEPOEANGTHR HE TONKKD 0 MI0ERM X[0-
MEOCOMEM, HO 1 10 HEKOTORRIM 3VTOCOEM {HETWI0-
BRI XSO0 53 .

[maea 4. Kak nyHape Hakanaveanu
XPOMOCOMHEIE MEPECTPOHKH

IvHape HE NenTPa Bpazmnim msenn 28 xposo-
COM, ¢ CERCPO-BOCTORE — 30, ¢ Wro samaa — 3. Ha-
[0 [IVMETH, STOPATIHEHEA B KEDHOTHIAX MCEIY 0y -
NAL AN OHPAZOREANNCE B X0 3RNIDNNE MNanoja-
P# BOEHMEHOBCHHI B NOKLKHOMY PRCIPOCT fadHe -
HHK OINPele] cHHEX XPosMocoM Y nepecTpock. Hu-
JIMSEG, 13 3 XPOMOOOMHON KAPHOTHIE &8 CHET C8-
PHE NEPECTROSK BOZHHE 30-XPOoMocosinf, 2 0T He-
O MPOMIONE] 2E-XPOsi000MHEN SNETOIAPE TOMY,
ST IS XPOMOCOME {IHE (OMhIEE 0 OTHD MANCHE-
Kaf] CHMANch ¥ O3pIEoRINN OQHY OUeHh (OIhLIN
HPOMOCOMY (P 3.

IHOpIE MCH1Y HOCHTENEMH TAKNX PERHKEL K-
PHOTHIEOR OKIZHEBINTCE TeTCPOIMTOTIMNG N0 TeM
PO MOCOM HEM EPeC TRONEIM, KOTOPRE 10X OT/IH2-
K0T [IpHHATO CUHTATh, WTO TAKAA METEPOIMMOTHOCTh
BEACT K CTCPHIBHOCTH H3-33 TPVIROCTCN B CIaPHRZ -
HHM M PRCXOEICHEN B Mefose 310 BepHo 118 Onpe -
NN HHGND KN130Ca NepecTpock. Ho B Hero vl 1osHo
HE JIOIEHE BXOINTL Te, KOTORWE OTIHURINT 0odei
OIHOTD B 100 Sanse sin. DNoesn?

TlOTO MY T0 KX8138 W3 3THE DEped TPOS K K0T -T0
MV KOTO-TO ROEHEED 11 S T Pe/IaHE oHOMY Wi

i

it

+
2
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Puc.d. Onssmaa xpamocowa y 2 Bxpowo commss

nywape. MpoM3I0wWnD 30 CHET CAMIHMA OB YK KPOMICTM,
xapasTepmux am 30 xpomocomnex nymape.

HECKWIBENM MOTOMESM. Ee MepBhle HOOUTEN N HeWs-
SERHO GHIH TETEPOEHTOTIN N, TOTOMY IO Xsto-
COMHKE MEPECTPONKN BOSHUERKIT 0NCHE PEIKO 1 26-
CONKTHO HEREPOATHO, STOMK OIHO 1 To #e NEMeHe -
HHE BOZHIKIO OIHORPEMEHAD ¥ of0HE o/,
Casule NEPREEE HOCHTENH NEPECTRONEN HE MOTIm
AuTh CTepIanHE. Heh comn dul OoHB SR CTE PHTh -
Hbl, TO HE CMOTIH Skl epe/IaTh €8 RO T0T0MERM,
HOHE HE PACNROCTRAH S L Ghl B BOmIALHN, Haase
TOROPA, ECH A0NVETHTh, UTO 28-XPoMocosMHKE V-
HAPE NPORE0 LI o 303 PO sioCos X, IpoiE nps
ATOM CTHAMKS TETEPOEMIOTHGCTH 100 KOst 000 sMHO MY
CAMAHMED {2 WHOTO JOTHMECKONS IVTH Y HAC HeT),
TO HEIWEA VIRCPEIATH IO WX THOPHIK CTepiihHE
33 MCTCROBOTHOCTH 0 3TOMY CIIEHIK. JaMeThTe,
SUTO RCE TS PRI {1 €M, B CIMEN ) TeTePOEiToTHE
10 € HEHNED, 3 CTEPIIEHE TONRKG casiik, HT2E, npo-
CTEA OTHES DOKIEREIET, 0 CTEP I LHOC Th €36 10H -
HEpHAGE He ONBACHACTCA TCTCPOZNMOTHOCTRED 10
PO SOOI HEDBL 116 P CT RO KN,

IHNOTeE O XPOMOCOMHGN CTEPHIHOCTI OTRED -
raeTCd M PEEU EETIMH CKPENHEIHNA e fTIIbhHEX
CAMOK THSPHI0E ¢ CAMIEME 13 POANTCIRCKHX T0ny-
N {prcd i Nps cRpeiyszann 30-XposncosHon
PHBPHARON CaMEN ¢ F0-XPOMOCOMHKM CAMUOM BOC
TATH OTOMKOR SEU CAMUAME H BCC ORI Hsean 30
Hpostocos, CPElN HEX OIRH SR e pTii L HE,
JEE — TAKMMH 3¢ CTEPIThHEIM, KIK C2M0L DERBITO

B

IEI—%J;@
é—@ 30}
mEmms

Prc.4. Pparsent pogocnossoi relpsgos nymaps.
Kzagparamm 0803609 EH COMUS, FIARNCOMA = COMEH.
Jenesimm = npegcrasHtens 28.xposacoseion
nomynayss, posossim = 30 pom commoi. Kenmam =
SepTHmnse rMEpmaM, CIHMm = CTeprm e rripaom,
wepHsM = e Gonse cTEpMmsse rubpsgs. Yoo lana
WCNG KPOMACOM ¥ KAOKADA 9cabn.

NOKGIEHNR 3 183 — eule foee CTepiIsHKs L Ha &= -
KOHHLI BOMPOC CITATEL KIE MORHO ShITh CTePHTh -
HEN CTEPMNBHOTD, M OTBCTHM SVTh IOZRe, A il
TONRKD TOMEPEHC, STO BOCCTIHORICHAS HOD S AT, -
HOTO KAPUOTING He NPHESIO K ROCOTAHORICHIK
e PTIIHHOCTI Y SO KIHCT RS CEMK0 R TOTOM KOR T -
BRENIHON CIMEN. 3TOT PAKT C1KE [@E 0OJITR 13T,

DPHPOIA = N1 = 2005
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HarHetaHune — BcTaBHasA

MTO TETCPOENMOTHOCTE 0 XPOMOCOMHEN IepecT-
POREEM, QTR KUIHM ONYIAIHN, He CIVANT -
SITHON CTEPMILHOCTH THAPHIHEY C3M1108,

Tak MOUESHY GHW ROES-TAKN CTEpHILHE? [laraiTe
MORHAMITEARHEN T0CMOTPHM HE IOTOMEQOR OT CKPE-
UMBIHNA THADIIHON CIMEN € CAMLOM WE POINTEN, -
CRON nomviainie. Bephee, He HE Ay DOTOMEQR,
3 HE TO, T IPOHCKOII0 B HE TOHIIEE,

Mutepniogua. Cnapueanue
XPOMOCOM M BTO KOHTPONE P

HNepedpaznpya Jhea TonoTora, sOsH0 CKIETH
V BCEX (ECPTHILHEX 3RCPell Meflos WeT B IpHHNDE
OJHHIKORG, 3 V BOeX CTEPIWILHEY OH HIPWIIZeTCH
no-pasHosy. Pasbepesicl CHAMAE ¢ JepTIIEHEISH
casuasi. Melos HIUMHICTCA ¢ TOT, WTO TOMOIo-
THUMHEE (EPHEE) XPOMOCOME [E3HCKHBIKT 1pvT
Apyra Kak 3To el moT, 10 ciX nop HenoHaTHo. Tpn-
seM HEMOHATHO He TONRKG [UIE NVHIPE, HO W0
BCEK MMBHX OPTAHNEMOR, KOTOPRE PAEMHOEIMTCE
T GRKIM IVTes. HACTONhKD HeMGHATHO, STO 3T0 5 -
CAVEMRICT OTIENhAOTD pazroropa |3}

ME 10 CHE IO HE ZHACM, KIK MeloTHeckie Xpo-
MOCOME HAXOIAT VT IpVTd. XOTE B THIOTEIN He-
JIOCTATES HET. MHOTHE 0OTNACHE ¢ TEM, T0 XPOMO00 -
MH HAMMHAKOT CH1MEAThCA HA CTAMH NEITOTE HE: MY
KOHIUKL, CKOThER 10 81cpHol sesdpane, codnpaiTca
B OHON TOUMKE, M (OPMHPYETCE CTPVETV, HIZEIH-
Ha# SVKCTOM B HEN roMoNoriHEE XPOMOo0ME okl -
SHBIKTCH DONIHIGCTH VT OT APYTE W NN TVIEOT
K BEIMMHOMY ONOEHIHM0. EMV DOCRALICHE eIV -
1AA CTHIHA MENOE — IMIOTCH, KOTOPIE, KIK npej-
TMOIATEOT HEKOTOPRE CIEIHANHCTE, WIET B IBD 373
T3 CHEPLLTE IR IENTE IR HOE, 3 BT TOMHOE,

[pudnIEHTeIhHOE ONOZHIAHNE MOBCT NPOHCKD-
JIUTh MO MPHHUHDY WTPRX -KoloR, H3RecTHO, wTO
AposoCoMEl mpeicTanimoT codon kosmneke HE
¢ fenkasn. Hx H3dop ¥ Xapaktep crasuranna ¢ JHE
BO MHOTOM ONpeleldcTod NOCne10BATEIhHOCThID
HYKNeOTHAOR [I03TOMY KAE/128 XPOMOCOME XIPIK-
TEPHEVETCR WHAMBNIVANLHEM, TOILKO U8 HES Cne-
WHpIHEM PACApelcieHies SeNKOR — WITPHE -KO -
Aot TOCKIBEY ¥ FoMOIOTHMHEX X POMOC0M ocie -

OO0

Puc.5. Crampis medaza

Nenromena
AANEEONFTO D . Maowa 3amw Tonsxo

FaHHAR
AMMOTEHA | BATDTEHD

HOBeE/1/1a

nomaTenrHooTH [JHK B oCHOBHOM CXOHE, OHH
JOUIEHE HMETh CXOIHHE WITPHX-Ko/u. Takns ofpa-
00, TPVA0E [ACICEHIRIRNE MOKET SRTh 10CTHTHY-
TO NPOCTHM WX CORMEI]EHHEM.

ToHKOE OMOZHANKE HIMHHACTCA ¢ TOro, WNTO
B IHK e AoTiser Ky Xpastooo s BoEHHERI0T MHOEE -
CTREHHHE JEVHHTCRHE Pazphinnl, CROS0IHKE KoH1W
pazopradaux JHE npuenckaoTt va codd oneundm-
MECKHE EPMEHTH, ¢ IOMOUTK KOTOPEX OHH BHE]-
PEKTCAE B HEMOHPeRICHHAKC pafonw QHE apyrax
KposoCos (HE CIPRIINEINTE HAC, OTKY/IE OHH 3HAKT,
uTo 310 — [HK Ipyrux xposocos, 3 He ux codor-
BEHHGHN, OTRET He ZHACT HUKTO), M METIKTCR TaM
OTHCKITH KOMIIEMEHTAPHKEE VISCTKH onpe/iencH-
HOM NPOTARCHAOCTE. HIlga Takof YeacToK, Baej-
pHEnzAce HuTh QHK ¢ nns cnapuederca. Tonkoe
ONOEHIHAE 3AKIHUMEIETCR, KOT3 KOIHMeCTRO CRA-
0K seagv HEK napel 1osolorHHe Y Xposocost 10-
CTHrRET KPHUTHMECKOND VPORHA. KNeTka BeTvmacr
B CTAIMK IAXNTEHEL CRATH MY OGN Grd s M k-
CHPVIOTCH ONPEIeeHHEMHE SCIEIMI, W X P0MOC0NM K
OCTAKTCA B TAKOM CIAPEHHOM COCTOEHIN 10 BOTVI-
NeHHE B CAeAVIDIVED (hasy MelloE — IHILOTEHY

Hekope mocie Hee V BOEX CAMUOR MICKONHTAK-
WM, BKIKMEA W Nel0BSKE, W IVHIPE, CheVIoT [1r3
UHKNE KISTOMHOTD Aeieand, [loaone Bropor aene-
HHA MPOJIVETH MERoEd OKOHETENRHO PR Ia0T -
CH B EPCIRE CIEPMATOGRONI, TOTORKE U8 OG-
TROPCHUA (puc.3).

¥ CAMOK MICKOMHTA0 MY DCPREE CT3/IHH Mook
NPGHEXOJIAT CllE 10 POEIcHIE. Melos 1oXo/Ier 1o
CTHNH T OTEHRL, 3 NOTOM OCTAHIR MERCTCA, Mefi-
OTHMECKHE Ie/1¢HHA TPOHCKOIET VEE ¥ EEPOCIRX C-
MoK, B K2E0W0 penpoIvETHRHER WHED iHI0 EHEE
JeNeHNA COREPIIAET OIHA, PEIKO IRE KISTKH ¥ 3EH-
UHH WIH METh— CEMh KIETOK V CIMOK MVHINE.

Hea 9Ta cnosHas nocieoRaTe IhHOCTh cofTI
NETANHHO ENPOTPaM M HpoRIHE. CTporo no nnaHy
KPOMOCOME CXOJIATCH, ONOIHAKT APYT IPYTE, CIEpn-
RINTCH, OBMCHMEIOTCE VMACTEIMH, PACKOJATCA.
Crporo no pacnncannn uenu [JHE pmapezsorcd,
CHAPHRANTCA, PAZPCEH 3ANCHHEAOTCE. COTNacHO
ATOMY [ACHICAHHE B KICTRE BEIKCEIOTCA 1 BRKD K0-
SAOTCA NeHEL, OTRETCTRCHHKE 33 CHHTEE GCIKOR, HE-
OfXOINMEX 108 OfCCIEIeHIE 3THY TPOeCCOR,

Moagean | MNagwrena | Nepooe | Bropoe | 3pensie
RONCINAS | RERCHAD | TaMETe

OBE NOPs FOMONDTHYHEK KPOMOCIM.
¥ SepTHMHME NYHOPE RO
AOKGAMT 00 KOHUD, ¥ CTElHMHEK =

| PeprinaHme

QCTOMORAHBISTOS MO MO XATEHE,
¥ s Gones CTERHALMEE -
WO IATOTEME.

(=]
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Boe mer, KK B2 X0pouo OTIEXCHACM KoHBeNE -
pe o chopre aETOMOOHICH, PIEHNNE B OTOM, WTO
Fech MAMHHE Cava cedd codnpaeT, Sonee TOr, 01
clile 1 KOHTPOIHpYeT Kauec Tho OSapki. pemie, ses
MEpeliTH Hl CNEeIVINVID CTAINK MeflioE, KIeTka ca-
saceid NPOREePECT, COBEHHD TRITIPA RO B3 nepe-
HOME OT MAXATEHE K AN OTeRe Boe 1 Xposocon b
CHEPcHE? He OCTamINOCh A1 HECTERPCHHEE V3cT-
KOR, HeEUCUe HEW Y faEpruaos [HK? Ecnn see nopan-
e — Wjes Jansie, EQi XOTh WO -1 Be TIE, Meflo-
THUCCKEA K ETKE, K2K HOTHHHRD CAMV P, JenaeT co-
e XIAPIKUPH — MEPeXo)INT B AOITOE

JafarHO HEMIKYIATh, KIK KACTED POUEET, KIEA1ACh
ik, HE IS e IR KOHGWIHET: KIK OhITh © HECTAPCH -
HEIMH VIACTED M IOIOERE XPOSOCOM Y PETEOra sieT -
HOro monE? O oIHol CTOpoHE, cnapnTh X o Y no seei
M U1 HHE HEROGMOEHCE VAl MUK BETHEH POk
ME paEiEoume, O Ipyrod, HIKIK HelhEE OTCTVIENTh
OT I3RS BOE KISTKH ¢ HECTIAPEHHEB I X POMODo-
AN JTANKIE MAXHTCHE HE MVCKATH, 3 HEMEICHHD
OTI[ARIETh B anonTos (08 o080 TEps X posocos
HENWEA [IE13Th NEKNKACHNE N3 TPERIE, TOCKWIhEY
KOHTRONERH BCKTRMEHAN He TOHIMB0T, Ho Mosno
MK OfMINYTh: CHIPATATH APV HE DOIHOCTHE Claped-
HEIX TOOHKE XPOMOCON 1 CENITh o {1 TOILKG ee)
HECCTYIHO N 18 KOHTPoiE. MMeHHO T3K W BTV -
0T CAMIUE MICKOMUTHONME. Ha cTaun naxurenm
mapa XY 3300TINBO VEVTHBICTCE ZEINTHR M Senka-
MM M BRI HERCTCA HI e pide i 8P, noaaihue
OT CHCTEM KOHTROE, Te of He BIJET W I2K0T SCICHR
CHET JUIE T PEN0/3 HE CACIVINIVES CTR/IHK.

Ecin BepHVTRCE K PAZHANG B MEomne Mesy o -
WANH H CAMEIMH, TO OH3 HE TOIRKO B PACHACIHNN
OCHORHAELE MEROTHICCKNE COBMTHN, HO W B CTROrOC -
TH KOHTPONA Ha DepBRR BEIE), ¥ CIM0K KOHTPOI,
KAMECTRR TasieT Jonaed SuTh Sonee cIporns, sues
v cason, JefcTRRTCARAD, CRMER TIPOIVIHPYIT or-
HOCHTENRHO M0 SOlHTOR, HMeHRO ¢ K BRHIIN-
BRET M0, (JHE 10IHE SHTh VECPEIE B KEUECTRE (0 -
UHTZ, B3 KOTOROrS FT0T MU0 PASEHEICTCR. ECan oo-
T HERRMGCTREHHEIN, 10010 Bpestd Sepese HHoTH
W pecyPohl HE FaERRTHE I OE SWIVT NOTRIEHH 3P4,
A camuy — wro? Ero Ivpaukos 1efo HeXHTpoe Ha-
WTAMMOEETE MWUITHOHE CHEPMATOR0HA0E, 1 e
HOTh IECATOR N3 HUX QIAOA0TROPHT ANNekNeTEn,
MCEHO CUTATH, SMTO POANTENRCKHI 10T HEIQIHER,

Prc.é. Bmedole y rebpsgos
NEPECTROSHHI S KOOMICTMa
CNAPHBABTEE © OO CBOHAS

O POTEMMA Fosanarama. Bospyr
TOMKH CRHE HAS CN0 PHBOHHE
napywend . Konus o patenx
XPOMOCO M CNOPABaIOTCS gy

c npyrosm |a] Wnm ocTomTes we
cnapanHsme [§).

Ha pene me Boe OKABWBACTON K3 Pas HI0GOPOT.
KoHTpoah kawecTra &oee CIpGr mpH NpoHEROCTRE
MVACKHE TAMeT. B3peiuy 0oTax 08HIPVANEICTCR
TOPAFN0 BONee BRCOKHA DPOUEHT XPOMOCOMHEX
afCppaunf, weM B COCPMATORONIX. Y CaMII0E- MY -
TAHTOR M0 MEAOTIECKHM TEHIM M0 Of TAHARIN -
BACTCA HE CTAIMH IEXWTEHE WAN efe panbme, ¥ ca-
MOK € TEMH B CAMEBIH MYTAHAMHE Mefo3 A0X0IHT
JI0 KOHUE W ofPasyioTes 3P ke oot B paie oy
MAE ATH OOUNTH (HOCOBHE K OII0J0TROPEHHK
W HOPMANEHOMY PAIEHTHIL

He ® Sros nn cekpet nparnna Xoncfiea i swe-
KOMHT0MMK? ECIN ¥ reTeporaseTHOM mond {cas-
UOH) — MEAOTIFECKHA KOHTPONL S0NCe CVPOR, Hes
¥ FOMOTEMETHOM {CIMOK), TO v IIdpijI08-Cason
OH {KOHTPOIL) G,
BEIC KNETKH W Tes |
MoHGN CTEPHIThH

lmaesa 5. OTuero opgHu rHbprasl
CTEpPWAEHEIE, O APYTHE
BLE CTEPHNEHEH

Temepih, KOT/I3 Wbl PEREOHPL A ¢ MeloEos ¥ Hop-
MANEHHEE (PEPTHIRHKE CAMIOR CAMOS BPEME Bep-
HYThCA K CTERMARHEM MRS PR casias, OTiero
M KIK ¥V HHX ROGHHEZOT J'I]TC(‘.IJIC_H.HHC MONORKE KNeTr-
KM, WO B HEE HE HPARATCA HE KOHTROIEREM, 1 KO
ATH KICTEN 1enainT code xapaknpn?

Y rHdpuioR NepROTG NOKONCHNE sesay 30-
1R -HPOMOCOMHER INVHAPS GRG0 29 K POMsOCoNM.
Menos ¥ HIX HEUHRANCE HOPM3ILE0, [OMoIoriiHme
APOMOCOME VENCUHO HAXOMIAN APV APV, 2 Xpo-
MOCOME N HINE Xposocosy Y, Kasnas uz 2 wro-
COM AU Cefke MEpY. A o0 TARITNECE THH X POsiof ok kbl
OfPAIORANN TRONKY: ¢ QIHON CTOPOHK LIHHAZE Xpo-
MOCOME, IOIVIEHHZA OT 28 XPOMOCaMHOT Po/IHTe -
N, @ ¢ IPYVTON — JIBe IKOPONE, KOTODRE TP of
F0-xposocosHoro po/ e, [P 3ToM K2 Xpo-
MOCOME BOTANE HA CROS MECTo, TONRKD NX KOHIE He
CMOTIH CTEAPHTHCA ¢ UTHHHEM NApTHEpoM. (oo

B OIHHX KICTEIX OHM CHEPHANCh YT ¢ JWTOM,
4 B JIPVTHX GCTANHCh HECIAPEHHEIME {[HC.G). A 33 He-
KIONEHREM 3THE MENKHE mpofnes, boe Swno Hop-
MATEHO. H Tes He MeHes, HE O/1HS NOIGRIE K1eTRS

ODFUPFOIA « %1« Z005




V CasoR rNdpIaos Jankne 3TGN CTAANN He mpona.
KOHTpOIcpH He INCTHAN, ¥ MeRos SEEOHMICE Ha
CTRIMH MAXHTeHK, Hevsel i Boe 16 52 He CIRPCHHRE
HUIH HEBEPHO CIEPEHHLE KOHIOR X Post oo ?

Hemosome, [Jeio B Tas, 970 Cpe/il BoTOMEQR 0T
CKPEIHEIHNA TISPWIHLE caMok ¢ 30-XPosio0osih -
MM CAMIEMN DHIN TAKHE, ¥ KDTOPKE MCHO03 OCTaHD -
BHACH HE TEXHTCHE A BE Ik OHE H30e 0l 30 Xposio s,
KOTODRE HCTHO PAE0O[ENNCH 10 BAPES W CHAfHINch
NOTHOCTHEY. H Tes He MeHee, KOHTPO He PO,

Kpose 1oro, v Hnx Sen Spares {(1e casee, ST
CTEPMILHEN CTEPIIBHEKT, ¥ HIE To@e HuUio mo 30
Hposoeast., Kam1ad 1o0sna Sund 1erko HanTi cobe
napy. Morna na He sanna. Mefos v 3y SparTees-m-
HAPE JOXOIHI 10 ZUTOTEHE, A JTa00, KIK CKEsan
B AHANOTHAMHON CHTVANI IpHEY FEM0eT, — MomsE-
Hite, HH 0112 KIETES NAXNTCHE Be 1ocTirng, Boe mo-
RN,

lmasa é. Kak HacnegyeTca
riBpHMAHaA CTEPMABHOCTE ¥ NyHape

Hray, dwno maTh dparsce mvaape. ¥ moex mo 30
xposocost (). Opns dun depransamn. Mefos
¥ HETO 1IEH 10 KOHIE 1 S ERHMNBANCHE (O MIpoRa -
HUEM SIUUHOHOE HOPMAThHEX CIEPMATOE0H0E,
Hroe apurnx SR CTEPHILHEML Y HIX KPOSOCom B
CIAPUELINCK, HO Selos 00 TIHORIICE, A OCTARIMeCH
JIRCE SHI ENLE CTERN LHE RN, K Posi oo okl 1 1E Cna-
PUBINCH BOBCE, 3 MENOE 3ARIHYHRLICA €182 HAWIR-
WHCH (o3 prc.5). HTOro, skl Bsces TpH CHOTH-
N3 — HOPME, CTCPIILHEE W elle ¢TefiibHe .

B reMeTire 310 HIBWEBICTCA PACUICIUICHNEM ME
BHACH, UTO CCIN B IOTOMCTRE OT BOGHPATHOTO CRPC-
UPMEIHHA €CTH TRH EHO T, BHAIT, B HE KOHTPOSL
BORAENCHO KIK MHHHMYS IR remy, [Jomyerns, uro
OIHH 13 HAX (A) KOHTPONNPYET CIEPHEEHIE XPOMO-
conl, @ ApyTof (B) — KOHTPONh 3TON CIEpHEHEA,
[panen, 1) 1 OTel HAUH SPATHER IVHAPE Wi o
3 XpOM0oonst 1SRN ToM0EHToTIMN: A LAL BIHL Hx
njadadis umens 28 Xposiocos 1GR3 FoMOENTOToN:
A2AL BZBL Y BoeX ATHX NpoKoR MCNOE LS HOP-
MATHHG, Hx G2k Srna reme pos roT o 0 oo s re-
Has ATAL BIHLY Hee B CNapUBIHBe SO He QIH-
KM XOPOUING, 1 KOHTRO0 b KEUECTRE He ONMeHh CTRO -
iy, HO 310 el HE MOMCUENO0 PESMHOEITHCE, 0~
CROUIBEY OHE ShUIE CAMKON, AV CAMOK, K3K ME ¢ BIMH
VI REECHIIN, KOHTPOUE BOCTE He CTpori. leno-
THI MATEPH SPATLCH MVHAPE ME VOTAHOBATH HE 30~
WEM, HO IOIVETHM, W10 0HZ, KIK €8 MATh G123 reme-
POEATOTON Mo ooy reHas ALAL, B1RL

Teneph pagdepes BOZMORHEE FEHOTHITE €8 0~
ToMEOR [IP Xopoies CIPUEEHIN 28 X0opouni
KOHTPON He CTRPANKH, 3 IWOXO M Vi 1 noanHo, Cas -
Whl ¢ TeHOTHEEMN ALAL BIEL 1 ALAL B1B2 ponsam
OHTH EPTIIEALL ¥ TETCPOEHNOT MO Of0HEM TEHAM
ALAZ, BIH2 1 coapBaHie WIET MAGX0, H KOHTPOIL
Ko, Ho IOCKO Y GHE CM1LL, TO B0 #e He Ta-
Kol IAOX0MN, KIK ¥ reTepoanroTex camok, To, uro

Tobmuya

Fenerwaecwni wont pons roGpm o
CTEPUALHOETH ¥ MY HOpE

e oTHL Baotme  |Cogasacs: (1) | Kesrpoas (E)
e s ek Alal BIRL Xopomee Xopomesh
depren sk Alal RIR2 Xoponee Tacmos
Crepenn el Alal IR JIST Y JIEE ]
Eme creprseed | ALAZ BIEL Tcoee: Xop caiesh

VMK METERH 1 G3BEN JOXOIHI0 10 KOHLE MeRosa,
VHHE e -ehe QoSN PEe TR 10 G peHEE, A J20he —
KoHel, {MHN — cTepiibiE, H, RaKoHe, nocie i un
BAPIEHT AlAZL HIB]- CIApHEIHHC MIOX0E, 3 KOH-
TPOUTh TAKO N XOPOUIN, ST0 SPakveT KICTEH ¢ HeCTE -
PEHHKEME XPOMOCOMIMHA B CAMOM HIANC e
{radf.).

T3 CHEME BRITIAIHT BIKIHE HGrHHO, (HE V1I0E-
NETROPHTEN WHG OFLACHAST TO, WTO SRl HIHIH 130 M
¥ THBPHI0E. Ho KIK MOTI2 ROZHNEHYTE B 3RO KN
TAKZA CHOTCMA THOPIIHOR CTCRMILHOCTH?

lnasa 7. Kax sosnukkana rubpugHas
CTEPHABHOCTE ¥ MyHape

(VTBCUZA HI ATOT BONPOC, M IVIEHE HEX0INTE
M3 TOrE, T BCE TR IOTVIEHH TVHIPE, )10 TN -
Telell KOTOPHE M CKPENjMBINN B nadoparopim,
HMEn oSN DPeIKoR. 3TH Ipeikl, CROpee BEETD,
AIIH HE K0T0-33020¢ BRasiinm, IoTosMy 1o HMeHHo
TAM COXPAHWINCE TIVHAPE ¢ HANSHOICE TPHMITIE -
HEIM 34 -XPOMOCOMHEM KIPHOTHIOM 3aTes oHl
PACCENMINCE HA CeRep M BOCTOR. [lo Mepe pacoeie-
HIA OHH TERENH KOHTIRT APVT © Ipyros. ToTok re-
HOB MEHEIY O BHEMHE TOYIa0nas oiadenan
M HAKOHEL NPeKpETunca monce. [logie YeTanomie -
HIA Teorpadiiec Ko NS0IA0HN KAa)1EE Donyianna
MOUUEE CRONM NVIEM IRONONHN, B pasHnx monyn-
UHAK BOEFHHERNN, PACTHNOCTRAHATACK 1 (HECHpoR -
JANCH [OEHEE MVTZIHN — TEHHEC B XPOMOCOMHEE,
Hee 370 mpone oo Ipi oiHoM VeIoEIE — HH o/l
HI ME 3THE MVTIIMN B TeTEPOEMTOTE HE BRIEHBLIL
CTEPRALHOCTH e HOCHTENe N, H e OHd He pacnpo-
CTPAHMARCH Bh1 1 He BRI PORINECh,

KaK mp# 3TOM VONORHE MOTIH EHKCHPORIThC
MVTANMH TEHOE, KOHTPOAMPVIGHINE TaKHe whaa-
MEHTLIRHKEE TPONEOCH, KIK CIAPHEIHNC XP0MO00L
M KOHTPOIE K24ECTRE TIONOEK Y KIeTok?

FACCMOTPHM CHANANA TPOUECe CHAPHBIHNA Bl
TMOMHATE, UTO OH $aEHPVETE HA CPAEHCHNN ITPNK-
KOO TOMOIOTIAHEE XPOMOCON 1 HE OTpe/1e1e N
TOMONOTIT SEEY OTAeIEHE M YuacTrasn JHE Me-
KAHUEME PRCTOEHIBAHNA HE SEMEUINT TeTeROmoT -
HOCTH 10 OOHGR MyTaaN, CIEpHRIHRE HICTVIECT,
CONH FaETHAA MERIY TOMOIOTAMH HE PCHBITEKT
QIpCAcIeHHEA Npeien. Kaanas nomyignng sMomeT
MOCTENEHHD MEHATHCR T HETHUMEC K, (PUECHPYE OIEY
MVT2UNK 33 Ipvrofl, $ed YIPOoEE DPeRKCHTE 3TOT

Zaos

JTO 3fleMeHTapHo, BaTcoH

npeaci HO pazHee TONWIENHNE HIKIMIHEGOT PIE-
HEIC MYTIHE, 33 MHOTHE NOKOICHHE HEERRHCHMON
ARUIDIIHE PARIMHA B DOCICI0RITE EHOCTAX [JHE
W OB TN -KOIEE MY XPOMOCOM IOCTHIZKT TOM
npeeid, KoTjld 3T EPOMOCOME, BOTPETHRIINCK
¥ THOPH/OE, © TPYI0M VEHIKT JIPVT JIFVTE.

TorlHO TIH Be MO0TEICHAG 1 HEE RICHMO IPYVT o7
ST SROIKNIHO HIPRIOT MOXIHNEME KOHTPOIE K-
SECTRI MENOTHCCKHY KIETOR. B KESI0M oM g1
NO-PAZHOMY MEHACTCR PACTICIHNE MefioEa — mpo-
JOIENTEIRHOCTE €10 OTJeIhHEE CTani. Menaores
METEN H3 XPOMOCOMIK, KOTOPRE MOGROIAKT EOH-
TROACPEM GTARYATH KIMECTRCHAOE CTIAPHBIHHE OT
HEKZUCCTREHHOr Q. Koria su ¢ROIMM BMecTe B Tih-
PHAHKE KIETERX 3TH 116K PARONICIINCCE CHOTE -
MH KQOHTPO A, OHI IAET OO0,

B cBeTe 3THX PROCVEQICHIT HIM C1EIVeT Iepemi-
CATh CKEMY PEHETHMECKON JeTEPM HHAINN THdpua-
HOM CTEPRABHOCTH ¥ 3RCPE NVHAPE. ME Omicann ec
B TCPMIHAK JBVY DD TeHOR — A 1 B {370, KoHemHo,
CIIRHD VIpaljenn). CRopee BOETO, HAM CIE/IVeT To-
BOPHTH O BV TCHCTHAMCCKHY CHOTCMAX, KIE128 0
KOTOPKY BEIKGEeT B cofd MHoro resos, M noms-
UMK, M3 KOTOPKX M SPaim pogurencfl 1 Haums
THORHIOE, PARIMANTCR 00 MHOTHM TeHIM, B0/
WM B 3TH CHCTEMH. Elle MOMIa0NE 1 VEe Bijn?

lnosa 8. Ckoneko BMgoe cpeau
3BEpEH NyHape

HoT 3kl 1 BePHYINEE K BOTPOCY, 33/I3HHOMY B Cd-
MOM HIPANEG 30N NeTopil. TaK CROIBKG e BHIOR
cpenn mvaape? (NHH WIH HECKONRKO? B 11K kHEY
VuedHUEIE ONUCIHO HECKOIBKO KPHTCPHCE BIJIE.

Nureparypa

[onpofves 1X IEIMCHITE K nvaape, o soppono-
THUECKOMY KPHTCRID 670 PAZHEE DOTVIAHN SRHO
HE TAHYT H3 BHAK, PAZHALE MERIY HEMH HAKIKOR,
[0 IRONOTHACCROMY — MOHCT, # TEHVT. Y3 0NCHh
CHILHG CTAMMAKTCA VOIORIE, B KOTORH Y EHEVT HE-
UIH MOMYAALNME: B So00Tax [JAHTIHLNI, B CARIHHIK
UeHTPRNLHON BRaziumn, 1l FopHuy cklonax Chep-
P Kamidapu. o QHToreHeTIec KoMy KpHTe i
OHH BIOIHE TOIX QAT 00 PIHT BHIGE — BOS TPH
TOMVIELHY PRI ABOTCR 10 KAPHOTHIDM

Casofl mEHEA 1E KPUTCPICE — PepoIvETIE -
HIA WEONANHA. ME NOKAZR1, UTO CAMIUIH-THODI/IE
MEEIV PATHEIMH NONVIANHAME CTCPAKAK, Ho cas-
KH-To (pepriibin, TaK e0Th I Mes(IY 3THAMH MO -
JANHAMA PEIPOIVETHERIA HEQNAUNA 111 HeT? EoTh,
HO HENOIHEA, TIK BHAK 310 WIH HE BRAR? [1owr B -
JIK, HOe1je He comoeM. K OOmane HIK, Myl 0KS Hiwe -
IO HE EBHACH, UTO MPOHCKOINT HA TEor s ecknx
TPAHNLE MEXY nonyiaunai. ConpuEacaoTea 1
APCANH PATHEX TONVIELNA 000 HeT! Ecm 12, 7o of-
PAIVIOTCA I THARKAN B IpUpoic? HenseecTHO.
Ho 0MeRHAHG, ¥T0 3RCPH NVEPE VEE I31EKD Z1H
N0 IVTH K BRI003MaB0RAHIG0. A UT0 GVIET © HIM
JANBNIE — MOKENCT B, |

Baarodapiocmm. Lo ene Muveciii ¥ 26e-
SR EC KNI ARAANE RPoeadiace @ Hosocudupore.
Ja RENTS 8 JFPHE\‘NNMEJHH:’ SUNCMEARNNECK N
npenapamos s daaadapis AHKeaeanaoi
i AN ae a0,

Paibira (VRLIE 5 REGTH € HA D0 00 0e [ e -
ToE BPpasuiscEond COBETL N0 HAVEE M TEXHOIOIH -
s (CNPy), ®onga Oceansae Kpysa (FIOCRUE),
. POubI (01-04-48 875 i 04-04-48024).

L. Hoarexos AR, Bofodeces M, Xporsiocn st snop rpe re Gypoa e 1 diosse acqmexos ff TTpepom, 2000, N

C.54—40.
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Mg Cl=11

Eapodene M., Pozavesas ME, Qda CH. Jovoms semaepoixa m nyme x sigqood paomoness §f TTmepoga 2002,

G Bosdmrons, OGP Hsenunmoo s w amonxanes seiosa Jf Tenerama, 2005, T.3% C455—475
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Ynogobutecsa ckoty

9 mona 2010, 10:00

OTBeyasn Ha Bonpoc «KakuM }KMBOTHbIM Bbl XOTenu 6bl 6biTb?», GUONOTK packpbiBarT
npevMyLLlecTBa oc, ropunn, CyCnmkoB U 6akTepuii pbibbl-yaunblyka nepes YenoBeKoM.

lNaeen bopoauH, npodeccop, gokTop buonorMyecknx Hayk, 3asegyrluin naboparopun pekombMHaUMOHHOIO
W cerperayuMoHHoro aHanuza, MHcTuTyT uutonoruun u reHetnkn Cubupckoro otgenennsa PAH

£ bl cTan koToM. BputaHckoit nopoakl. Cuamues He npegnarats — HonbHO HepBHble. OBpa3 M3HWM — COBEPLUEHHO
3amevarensHblit. Jlexuwb Ha guBaHe n cnuwes. Mnu pasmeblwnaews. Maews Ha nporynky, Kyaa u korga xoyews. [pu
3TOM CO3eplaellb ABWKEHUE KU3HU U ONATL e pasmblwnaews. Obuwenne ¢ cebe nogobHEIMKU CBEAEHO K JKW3HEHHO
Heobxogumomy mMuHuMymMy. Hukakux Tebe cTail ¢ ambuumMoaHbIMK BOXKaKkaMK, CTag W Npounx obLyecTBeHHBIX
OpraHn3aynin — nycTe Npumarel 3Tum Tewarca. O kpoee U nuLe AymMaTk He Haao. 370 xo3Anckue npobnemel. Bnpouem,
X03AWHY TONBKO KaXKETCA, UTo OH X03AKWH. C TOUKKM 3peHUA KOTa, OH KBapTupbep. [ycTb NHAW AYMAaHT, YTO OHKM KOTOB
oaomalHunn. Mel-To 3Haem, 4to Ha camom gene Bce Beino Haobopot. YTo ewe B KOTOBOI CYLLHOCTH NPUBNEKAEeT, TaK 310
bnaropogHoe npoucxoxaenue. Y yenoeeka B bnipkaiweli pogHe 04HN Makaku, a ecnu nornybxe, To Ha rnybuxe

75 munnuoHoB net obHapyskueaetca obLMil NpegoK ¢ MbILLAMK W Kponukami. Y Kota caMble Bnuakne poaCcTBEHHUKM —
NbBbI U TUrpbl. JansHumMKM pogCTBEHHUKAMKU KOTOB, N0 COBPEMEHHLIM MONEKYNAPHO-TEHETMYECKUM AaHHbIM, 0Ka3biBaTCA
HenapHOKOMNbITHLIE (NOLWAaAKW W Tanupkl) U pyKokpeinkle (neTyuyne meiwn). OyeHs BnaropogHas poaHA, U rae-To
pomaHTuueckan. JKM3Hb y KOTa pasyMHO J0Nras i X0poLwwo ycTpoeHHan. [leecnocobHOCTE HACTyNaeT B OAMH ro4, a noTom
#uBelwb cebe bea ocobbix xnonot u B cBoe yaoeonscTene. Crtapyeckoro yracaHua npaktuyecku Het. Korga Bpema
NPUXOANT, NaMNOYKa BulkNKUaeTcA. KTo uto HM roBopu, Xopowwo bbiTe kKoToM. [0pasgo nydwe, Yem npuMaTom.

bpok ®eHTOH, npoceccop bBuonoruu, npegcenarens
[enapramenta Guonorum, yuueepcuter Wopka,
OunTapuo
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XO3AMKM HAYYHOW KyXHU

CoTpyaHWKM WHCTUTYTA UMTONOIMKA U reHeTUkn CO PAH
KaHgWaaTel GMonNorMyeckuy Hayk EkatepuHa Baweea, AHHa
Topraweea W Hagexaa BenNoHOroBa NONYYMITKM Medanu u
npemumn PAH 3a paGoTy «CpaBHUTENEHBIA aHANK3
PEeKOMGUHALUMOHHBIX XapaKTePUCTUK FrEHOMOR
MMeKonUTaKwWKnyy. Ha npecc-koHdgepeHUyMn 19 anpens
Monogble y4eHele paccKazanu o CEOEM MYTH K yonexy.
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Y KOIIKH H y JIoIAJH — O0MIHii NIPeIoK, -
ITagea bopoaun

Hoeocubupckull yyeHsill
3Haem o KOWKax nodmu ece.
KowKu-MymaHmel, 2eHemuyecKku
MOOUGUUUpOeaHHBIE... YMo 3a
36EPk KUEEM € Hawux Gomax,
Myprisikaem u 8epem Ko2mamu
obou...

®oToO: Bepcus ana neyatu
B saknagku
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COPAH NroO

Hayxa. CrOupb. OOIIecTBO

bnorm Hayka gna obwectea Obpazoeanne Wudpactpywrypa [lpocto o cnoxuom MueHus

Craesas » HosocTd # CHOEDCERE vOEHEIS paspafoTaTH MeTo] aHa TH3a FeH0Ma, KOTODEI CTAHET OPOPKIEGM B SHoREDODMATHES

Cubupckue yuéHble pa3paboTaii MeTO/l aHaJIi3a reHoMa,
KOTOPBIN CTAHET IPOPBIBOM B OMOMH(pOPMaTHKE

¥Vuénrle HHerTyTa nuTotoriay | reHeTikH CO PAH pazpaborastn HOEEIH MeTOJ DOHCKA
TeHeTHYeCKHX MapKEPOE TAKHY PAcIpOCTPAHEHHLIX 3a001eBaHNIl KaK, HANPHMeD, HHDapKT
MHOKapAa H gHaber. OH M03E0/IAeT NPOHIEOJHTE PAcYETEI 32 MITHYTEL, E TO EpeMA KaK EceM JPyTHM
CYIIeCTEYHIIHM cIoco0aM Hy#HHEI MecAnEl. CTaTsA, NOCEAIERHAA 3TOMY OTKPEITHIO, ERIIILTA B
OHOIOTHIeCKOM Hay4HOM xypHaie Nature Genetics 16 ceHTAOpA 2012 roja, coo0IIHIA JOKTOP
OHOIOTHYEeCKHX Hayk, npodeccop Tarsana Hocndoera AKceHOBHY.

« BayHO CKa3aTh 0 MpobieMax, Ha
PemeHHe KOTODEIX HATIPAETEH
COZTAHELIR HAMH MeToT.
PacopocTpanénnkie H0Me3HHE YeTOBeKa:
HHGAPKT MEOKAPAR, THIEPTOHHA,
rmaveoua, fomesss Amsnreiivepa -
KOHTPOTHDVIOTCA DOTBIIHM THCTIOM
reroE. [Iprsém 3TH reHEl
E3aUMOTeRCTEVIOT IPVT ¢ JPVIOM H
TIOABEPTAKTCA BOZIeHCTEHAM CPEI0BRN
darxTopoE. Ceffgac Jaxe EEEEH TEPMEH
«TEHETHYeCKad aPXHTEKTYpa DoesHm ».




