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OTuér cocrouT M3 145 eTpamuy, B ToM uucie 36 WLLOCT paLiii,

7 Talimil, 98 HAUMEHOBaHU Gubsorpaguii,

HLMERHE CJIOBA: mose NyabeaiyityCTPYKTYpa,o/eMeHTH FeoMeT=
Piil, XA0TUYCCKUC U3MEHOHUA, PACTIDOCT PAHSHUE, I0JLADUSaLMs, Heo4HO=
POAHEA TUIOCKAA BOJIHA , MMIIEJAHC, IOTOK DHEPIHH , IPOrHO3HPOBAHAS
reo i HaMIYeCKUX coﬁmnﬂ,a&mmaupymee YCTPOCTBO , aBTOMATUSAIAS
HaGJuoneHui

OTuUéT NOCBAYEH UCCIELOBAHUAM OCOGEeHHOCTE! CTPyKTYPH nep-
BAYHOI'O NOJiA MyJsbCauil ¥ BO3MOKHOCTE{l MCHONL3OBAHUSA NONA B
HpUIia/(HEX 38/04aX B OCHOBY NOJIO#EH GOJbLOf OUBEM &HAJIOrOBEX
HeCTUKOMIIOHGHTHHX 3AIUCEeH LeNsra/iaBleH MK OKCNEePUMEHTOB B~
NOJIHeHHEX 3a nepuoy ¢ 1969 mo 1985 rr.

PasimunEe MeTOxH MCCHELOBaHUN,B TOM WICHS HAOJIAT QIbCKO-
'O XapakTepa,d aHaiu3 SIEMeHTOB I'eOMeTpun 00y CJIOBICHHOI'O MOJ3
KBASUMOHOXPOMATHUECKUX MNyAbCALMA MO (MRCUPORAHHENM nepuojaM B
HEMBMEHHOH reocpene - MNO3BOJUIM [OKA34TH XapaKTep HelpepPHBHEX
usmenenul "reomeTpun" NONA M BHABUTH NpeuMyieCTBeHHY CTPYKTYpY
NPUHAMEEMY TIePBUUHEM II0JEeM OTHOCUTEIBHO 3OMHOM NOBEPXHOCTH o

dBJ0KeH BOBMOKHHI CHOCOG [IPOI'HO3MPOBAHUSA I'eOqUHAMUYECRIX
COOHTUR OGYCIOBICHHEM TONEM,060CHOBAKA BO3MOKHOCTDL OL@HKM Npo-
BOZmiocT! reocpenu "oTpuLATENbHEM" NOpOKOM oHeprud noJisi,Paspa-
0oTal CHOCOO ¥ YCTPOHCTBA ABTOMATUUECKUX HaOJIoNeHUI ToAs MyJib=~
Calyiily KOTOPHE MOT'YT NPUMEHATBCH s PClICHNA PASIMUHEX 3ajay
I'@09JICKT DKM o
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BEBELJEHUE

dccuenoBaiA €CTECTBEHHOr'0 DJSKTPOMANHUTHOr'O NOJA I'eoMar-
HUTHEX [MyJIbCALMA HENOCPECTBEeHHO CBA3AHH WM TECHO CONpHHACANT-
Ci ¢ MHOI'MMM IpoOJieMaMil IeOfUSHUEM M (YHIAMEHTAJbHOI'0, M NpUKRIaj-
HOr'o xapaxrepellone nynpcalyii = pesyabTal HENPEepHBHON aKKyMylsd-
If COJHEUHOI 9HepI'Mi B MHOI'OOOPRGHHEe ABJACHNA M [POLEeCCH OK0JI0=
86MHOr0 NPOCTPAHCTBA C IOCHSAyIHM Npeolpa30BaHiey B DJICKTPO=
UArHITHHE WU3JIyUeHNUAl|poCTpaHCTBeHHO~BPEeMEeHHEe OCOUEHII0CTH 4MOD=
(JONIOTUUECKN COCTAB,9HEPI'CTHUCCKUE XAPAKTePUCTIRN U KOpeUIAIMOH=
HHe CBASH NOJA U3Y4UEHH LOCTATOUHO NOMHO /I=I4 U MH.Jpe/ «Buas-
JCHHHE 32KOHOMEPHOCTH HNPENCTABIINT PeaJbHyl OCHOBY JLi HNPOIrHO-
SMPOBAHMA KOCMMUECKO! OKDECTHOCTH S .JHepreTuueckue BOSMOE=
HOCTH ¥ HPOCTPAHCTBEHHO~BPEMEHHHE 0CO0EeHHOCTH NPWJANT OTOMYy IOJD
0oubli0e HAPOJ0XO03ANCTBEHHOS 3HAUCHNE,JOCTYNHOCTh ero HauepeHui
B 000l YacTH Jewi,B ToM uucjae ¥ B MupoBoum Oxeaie,HOCIOMHEMA
TEXHUUSCHHM CPeJCTBaMI ONpPELCINT INEepPCIeKTUBYy B paspaloTHax
BHCOEOQ KOHOMMUHEX CIIOCOOOB KCIIOJb30BAHUA DHEPI'MM OTOI'0 NOJA B
NPAKTUYCCRUX LGMNAX, '

B savayie o0-x rojoB OCHOBOMNOJAraIMA pROOTaMH aKALEMUKS
AeHeTuxonosa /15~16/ OwiM 3aJ0KeHH OCHOBH METOHOB 30HIMpPOBAHMiL
SGMHEX TOJI| HOJEeM IyJbCalidii,HA3BAHHOM B NOCHSLCTBUM MAI'HUTO-
TeJLIy paveckiM, T-noseM B nocae yupme roju paspalaTHBa MCh Tipu=
RIAHEe MeTOMH raytmudex M3 um saextpopesmegmu /I17-20 u MH.ID./,
OCHOB2HHEX HA NEPBHX MNPEICTABICHUAX 0 CTPYKTYPe MCXOLHOI'O TIOJIH.
B /RI-30 u pp./ paspaGoTad NpuHLMNMAJIBHO HOBHI METOJ IMPEKUMOH=
HX SOHMpPOBAHMil C WCTIONL30BAHNEM GONee IOJHEX NpejCTABICHAN.

B [ocieHMe I'oju paccMaTpUBaTCH BO3MOKHOCTH HCIQJAbL30BAHMA




Wl-nona /31/ jua MpOrHOSMpPOBAHMA CEUCMUMECKOfl M BYJIKAHAYECKOM
8ETHBHOCTH + 000CHOBAHIAS BO3MOKHOCTEI TeXOr'0 crocoba NporHo3upo=-
BAHUA W NpejBapuTeibHye PesyibTaTH anpoCaijd NpUBONATCA U B Ha=
CToaUEeM OTUETE.CieyeT OTMETUTH GOJbl0e BHUMAHUE K €CTeCTBeHHHM
QACKTPOMAIHATHEM USJYUSHIAM,CEBA3AHHEN C UX BO33je/iCTBHEM U
BMaHIeM Ha Ouoc{epy /32-34 B Jupe/ e

Meromu MT3 npouosaior NpUBICKATH NPUCTAILHOEC BHUMAHUE UHMpPO=-
KOI'0 Epyra CHEIMaJMCTOB y HAC H 3& py0esoM ¥ HAXOLAT O0JRHOS
pHuCHeHNS B HOMILIGHCE UCCIS0BaHMII SEMHO! KODH M B SJGKTDOpasS=
BEIOUHEX padoTax.(qHAKO, DE3yNBTATH N0 STUM PAGOTaM NpPECTaBILLOr-
Ca ceropjHi BechbMA NpUOIUESHHEMA ¥ He YJOBISTBODANT BCEBO3DPACTA=
M TPe0OoBAHILAM o

leToy IMPEKIOHHEX 30HGUPOBaHMil Ha npdMepe OJHOUHLX arpo=-
Gauplt noxasan /26/ Gosee BHCOKY® DESy/bTATHBHOCT B OLGHEAX Ieo=-
QICKTPUUGCHOrO CTPOCHWS 3EMHO! KOPH U MAHTHM,HO LMpPOKOr0 Npus-
HAHIA ¥ NPOMEIUIGHHOI'O KCIOJIB30BAHNA TOKA HE MOyl

CueLOoBATEIbH0,B NPAKTUKS DJICKTPOPA3BELOUHEX paGoT He BHeL-
PEH ZOCTATOUHO O()ERTUBHHA MPOMBULIGHHN METOYL C MCIOLbL3OBAHIEM
OHEpriM CTECTBEHHOr0 MCTOUHMEA LB 3aauUaX COBSpUCHCTBOBAHUA Cy=
'zqecwnynm 4 CO3aHAd HOBHX CNOCOUO0B HCNOJb3IOBAHUA NLMPOLHOPO
HCTOUHMER. SJISRTPOMAIHUTHEX WSJIYUeH!!,0CHOBHES TDYIHOCTH ,Ha HAI
BAIIAL, 32RI0UAI0TCH B HEJOCTATOUHO MOJHOM H3yUeHHOCTH CTPYKTY
H [JHAMAKE TISPBAYHOMO NONA.B meromax MI'3 maremsTuuecrue MOL eI
/nepBudHOro noda/ NOCTYNMPYDTCH UCKOHA U3 COCTOTHWE ero A3yueH-
HOCTU, ECT@CTBEHIO0,UTO ¥ NPUCIIKE HHOCTD KOHOUHEX PesynInrTaToB Ol-
PeASIADNTCA COOTBOTCTEUEM MATEMATUYECKON MOLENM DEaibHOMY OJm,

/i3BeCTHO,4T0 I'eOMETPUA SNEKTPOMAIHUTHOI'O O QopMipyercH
HCTOUHAKOM HCXOZ M8 MHOrOOGPASHA KONECATENBHHX pPeMUMOB Pc3

/35/ reoMeTpUs eCTECTBOHHOrO MCTOUHUEA HE MOWSP OCTOEATHOH HE-




UBMEHHOI BO BPeMEHH U B NPOCTPOHCTEE,Er0 paCHOJOKEHUEe I OpHeHTa~=
11, COOTBOTCTBCHHO HANPABNICHNe U NOLADUSAIML USJyUacMoro MM IO,
HPGCTARIAOTCA B HONPEPHBHOM XAOTHUSCKOM UBMEHeHIM. a0 nonarars,
WT0 U CTPYRTYpe NEPBAUHOI'O NOJA HA PPAHUNE BO3JYyX-36MId TR Ke
MBLOHWIBALI N0 BCEli BURMMOCTA HO MOMET yIIAJNBATHCA B aJnbTepHa~
THBIYH MATEMATUUECKY0 MOLSHb C JOCTATOUHHM NpiO/IikeHueM T BCeX
€10 peaMBaliii B pasiIMUEHX MO CTPyKTYPe SEMHHX CPEIaXe

CllefoBaTeIBHO » HCCIO0BAHIE BEKOHOMEPHOCTO! pa.CIpOCT PAHEHNA
U TIOJLApUSAIYA TIOUA TIPSACTABIACTCH Ho COBPEMEHHOM DTane OxHOA U3
| BXTyEIbHEUIMX 3884 U NPUKIANHOTO,U (YVHIAMEHTAIBHOI0 BHAYCHUL,

LG HCXOUTh U8 INPEACTABICHIM ,UT0 HBMeHEHNA IeOMeTpUN Ha~
OILQIACNOT0 KBABUNMOHOXDOMATUUCCKOrO NOJA ONpSLEIATCH H3MEHeHNMAM
HANPABIGHAA M NOJMIDABEINMA TiSPBUYHOTO M0/, TO TIONHYD HH)OPMEIMD
TAKOr0 COLCPEAHMA MOKHO NQUYUUTH TONBKO B NPOCTDPRHCTBEHHON CUC-
Tele KOODIUHAT/I3BECTHO,UTO Pakes MH)OPMOIWMS Gyje? KOIMUeCTBOH-
HO CyMmapHOi30 NEePBUUHOM IOJe 1 0 reocpejes

llepsuusioe mose mysibcaupit mpefcraBasercs /I-20 u up./ nome-
POUHHMY BOJHAMA»COCCTEEHHO B OJHOPOJHHEX CPELaX 3JCKTPOLAIHUTHOS
fioiie Beerga = Moje MONEPeUHHX BOAH.CBOWCTBE UCTOWHMKE NONEPEUHHX
BOJH OCHMHO TAKOBH,UTO KK OZMHOUHE u3nyuaTenh BO3CYyEIAET B
OKpy#aiiee NpoCTPaHCTBO MIOCKONOAADUBOBAHHYN BOJHY.ECHU 5Ta BOj=
HO, PACIPOCTPAHAGTOH B OZHODPOKHOI U30TPOIHOM CPENe,TO [i0J/iOKeHUe
TUIOCKOCTH NOJLAPUSALYMU ONPEJeAACTCA MBMCHCHMMA I'EOMETDIN U3JIyua~
| el Ciel0BATENbHO y BEPHEM PELCTABIACTCH U 00pATHOC:CCHN B HAGI=
| AGBHOM RBASHMOHOXPOMBTHYECKON NONIE N0 (MKCUPOBAHIOMY nepuoxy s
TUIOCKOCTH paspens CpOJ HOUBMEHHHX BO BDPEMEHH,HeNpEPHBHO U XaoTH=

UECKH WBMEHAOTCS asmMyTH E ¥ Hyu J[pyTue oNeMeHTH I'eoMeTpi BOJIHE ,
T0 (AKTH OECCHOPHO OCyCJIOBISHH UCTOUHUKOM - A3NyuaeMilM UM IIOJIEeM,

| TeEBELKHEE NOLYNPOCTPAHCTBEO,00 36MHOI NOBEPXHOCTH NpUpPABHABAET-

Cil K OHODOAHEM USOTDOTHEN CpPEHaMs




JOIYISHUE ,UTO UBMEHEHUSA TeoMeT A KBa3HMOHOXPDOMATAUECKOI0
- TIOJIT CO3japTCH Cyrmeprnosuiyell BONH B NEPBAUHOM IO npejcTantg=
eTC MEJIOBEPOATHENM o T o Ko (JOPMUDOBAHUE UCTOUHHROB KOI'@PeHTHLX
BOJIH, COXPAHIINIIX OTHOCUTENBHO CTAGUIBHOE DECIOJOKEHUE K craLyo-
- HApHOe COCTOAHNHE 38 QMTENbHOES BPEMA B YCHOBUAX OKOIO3EMHOI'O
MPOCTPAHCTBA, TAK X6 MAJNOBEPOATHO.B om0l CBaABM,HalIOIAGMOe nONe
KBASHMOHOX POMAT/UECKIX IyNbCalil, COBNRJAMMX [0 (ase i fie PIHOLY
10 [SCTH ROMIOHEHTaM,TPCACTABIACTC DIACMEHTADHHMA BOJHAMA o=
HOYHOI'O HCTOUHNMKG..ECAM MCXOQUTH U3 TarkMy NpeCTaBIe i, T0 0=
HyD HHJOPMAIMI O NMPEUMyNGCTBEHHHX X HeNPEPHBHHEX XAO0THYECRUX Ha=
NOHCHAX HAIpABNCHUS U OAIDUSALMM TEPBUUHOIO I0Jif , MOKHO oy =
UaTh TOIBKO B NMPOCTPRHCTBEHHO CUCTEME KOODIMHAT,

B pocTynuolt wmjopMaipm XapaRTep M3MEHeHW! NepEUUHOre Mot
¥ T'e0pleKTPUUECKNe CBOHCTBA CpPeIH HEH3BECTHE, (161088 TCULHO » 36~
A2%2 O CTPYKTYpPE NePEAUHOIO HOJNA C TARUMY YCIOBUAM [0 CygecTsy
ABILISTCH HEONPEICHHOR, [I0CTYMPOBAHUE HEHABECTHIN HeMUHY eMo
BEIST X MpPUOIS HEwm pesyiibTaTaM.[IpHMeHEHNe CTPOrY MATCMATH=
UGCHUX MCTOLOB MOXET NpPUBOLATDL U K IIOTEepe OnpejeNeHuoll wacTu
UH(OPMALME © HpOIlecCax USMEeHSHHHt MCTOUHANA W UBJyU2eHOT'0 UM KO

llo Beeft BUFMUOCT JJLi WCCIIE[OBARMUS CTRYRTYPH €CTECTBEHHOrO
H0JA HeOUXOMM MHOTOCTOPOHHUH HOJXONB 9T0l CBA3N pPAIMOHJIBHEDL
ARIAGTCH NPUBIGUCHAE DBPUCTUYECKOT0 METONA.B Onpegensiioll cre-
HGHI STOT METOJ WCHONb3OBAJACH X HaMie(CHOBNBAJCH Ha AHAINRG

MHOI'OJIOTHAX [AHHHX HOIEHANDABICHHHX DHCIGPUMEHTOB C Ba,4aHHEMA
JCIOBHAME W OF PAHUUSHUIMA +/ISBECTHO , UTO OMMTHIN IyTeM MOKHO
"yeampare® oM MpOLECCH M ABIGHMS "ocuabasa" gpyrue,csons mx
OTHOCUTEIBHO MOCTOAHHEM (AKTOpAM NPOAB/ICHAR B CyMMADHEX TDOLEC=
CaX.B JAHHOM CIyuae OGHEKTOM BHUMAHNA ABILTIOTCSE XaoTuyeckue us-
UGHGHAA DIGMEHTOB '€OMETDMM NEPBUYUHOIO TIONA ¥ HX npeniyject=
BOHHEE 3HAYCHNA 00yCJOBISHHEE UCTOUHUEOM,. CJI€0BaATIBHO , OFHON U3




PVGBHEX TOAUMHCHHEX 3824 M3YUEHUS HRNpABICHUS X MOJSpUSaIMM nep=
| BUMHOT'O NOJIA SABJLJIOCH BHIIOJHEHNE LGNEHANDEBICHHEX DKCICPUMEHTOB U
noxyueiue /naxomienue/ CONBUOrO OGHEMA MHODMALMN C BaJAHHIGI yC-
ﬁomm H3uepeHni moJs,

B jpunoil pafoTe HUCHOJNb30B2JMCH MACCUBH DEryJSpHHX AHAJNOIOBEX
HECTUHOMIOHSHTHHX 3aIliCeil y OJY USHHEX Go.neg Yem B 30 nmyHRTax-ceso-
Hax sa mnepuoy ¢ 1969 mo I985 rr Jom.ratmmy I.l.2.,c 1975 mo 1985
rr/. Omicanue DKCHEpUMEHTOR JaHO B /22,35/.Merox usMepeHuil cBoAN=-
| Gi K NOLyuCHUD,B OCHOBHOM,KBA3HMOHOXPOMATUUECKUX PC3 B orpami-
| UCHHOM uHTepBaJe NePHOAOB KONeCaHMil /CM.aMUIiTYHO~GYaCTOTHHE U
(asozue xapaxrepuctuxu/ B OfHOM W TO/ Xe reocpeje M B pasHoe Bpe-
MAsAROJII3 OCYCIOBJICHHOIO NOJA B ONpENEJSHHON CTENEeHM HOCH? K
HaOmqaTeubCKull XapaKTep B CUIy TeX %e ocobeHHoCTelt ME)O PMATYIY $

063 AnupUODHLEX JAHHEX U O NEePBUMHOM NOJE,H O reocpeiax.

L BTOPOM pasjele H3Naraercd BOBMOMHHI CNOCOG NMpOrHOSHUpPOBa=
Hil CEHCMINeCKOl U BYIRAHAYECKO) AKTUBHOCTU OGYCIOBIGHHEM IOJeM
PEOMAIHMTHEX 11yJIbCaIis 00OCHOBHBAGTCH €0 BOBMOKHAA DE3YIbTATHB=
HOCTD U DHCOKME TEXHMKO-DKOHOMUUCCKUE NOKA3aTeH .lIpuBojaTes npej-
BApUTCIDHEG DPE3yNbTATH €P0 OnpOOH POBAHIM .

B TperpeM pasjene pacCMATDUBADTCH HEKOTO[EE CilejCTBUS ,BHTE~
Halupe ¥s MOJCM NOJA I'eOMAIHUTHO ny.uhceuﬁm B BHJe HEOLHOpOL=
HOJl TWIOCHOZ BOJHE,C HEHyJAeBOl I'OpUSOHTAIBHO! KOMIOHGHTOH BOIHO-
BOT'0 BexTOopa,aHavs KOTOPHX KpajiHe BameH Jii NPAKTHRM JUpPEKLjIoH=
X M3 ‘

liogensHiie pACUSTH KOD((UIMEHTOB OTpPAREHUT U BXOJHHX WMIIGHAH~
COB /BYXCIHOIHOU Cpes NO3BOJIAI ' yTOUHUTE YCIOBUE,IDH  KOTOPEX
TPOACXOJMT NOJHOE BHYTDEHHEE OTPAKCHUE Heo.mopojmoﬂ BIEKTPOMAT=
HATHOL BOJNHE B I'@ODJISKTDHUSCKUX CPOJAX, M BEMIBATH 0COCCHHOCTH B

TIOBE/CHIE BXOAHEX MMIGIAHCOB B 9T0M CIyuae.,




=~ =
w
o =
S
=
et < S 1
- = = _
T _
A RET S0 N g e S P -
S N
L
. "
o AT AL LT ™ 3
™ S
——i oy _
)
2 _
i
S Wm S T SR e e o= < o
S —
L~ L
<z
F X
| R N~
=< ey o -
55,1 E =4 == |
e L <
—~ y.nAn o
.r.l...ﬂ
= = )
g s S o
= W
T ~L
= == 0 ] o ]
i (=1 () ~ = =
S — . ;




HALTOTHO - PA3OBAT  XAPARTEPUC TUKA

AN SN A NR R RN NS

!

|

| 4

S

ek

[

==

_ ‘ D A
0.0 0.03 0.05 007 0.09 041 Vo
100 50 33 25 20 16 12 10 9  [ecaw

12




13

licxomni U3 JAHHOU MOLENM NOJA NyNbCALM NPeIAracTe OULICHS=
Hie TanoMy BCTpeUAMIEeMyCs MHOIJS SBICHUD,KAK J'fmw.reab}mﬁ BepTu-
§ Eebii noPox sHeprm MT nous,lloxasanHo,uro Ha NOBEepXHOCTH Kak
OJHODOJHON,TaK 1 CJOMCTOR I'eOdIeRTpPUUECKOli CpeIH MOTyT Halmoma-
50 OTPMLATENIbHIE TOTOKA SHepruy MI MOJNT,NO KOTOPHM MOMHO OLEHH-
BaTh NPOBOIMOCTD OTAGNBHEX,JOCTATOUHO MOGHHX CIOSB PaspPesa..dTuM
CTOCO00M [EANTCH OLGHKA NPOBOJMMOCTH CIOEB NO DKCISUMEHTEILHEM
MATepUATIAM , TIO/yUGHHEM HA VRPAUMHCKOM KpUCTAJLIAUECKOM IUTG,
lperiiaraerca METOX ONpPejeNeHUS NADAMETPOB I'ODHSOHTAIBHO-CI0~
HCTOH CpeLH,O0CHOBAHIN] HA COBMECTHOM DeNeHHN CHCTEMH ypaBHeHuit
AL JBYX TADUMAJIBHEX BXONHEX MMIIGJAHCOB HEOLHODOHOI IUIOCKOH BOJ=
(Hil, 0T0pk! NOBBONLAET WACIGHHO HAXOEUTH NADAMETDH JBYXCJOLHOIO pas-
| Pesa.bappipys IyOuHy CRUH-CJIOH,MOKHO NEPEXOGUTh OT COH K GO
§ i N0CHEIOBATENBHO ONPEENATh NPOBOSMMOCTS I MOIHOCTD KAKIOI0,
B uerBEépTOM pasjele JAaHO OIMCAHMEe PaspaloTor ¥ paloHAJM3a~
1l aINapaTypHOI0 0CECHeUSHNSA LeSHATIDE,BIICHHEX OKCHSDIMEHTOB I

M3yUCHIA CTPYRTYPH NOJI M TMPOrHOSKPOBAHMS CelCMOBYIKAHIUCCKUX
COOHTUiT[IpUBOATPCH NMPUHIANUAIBHES CXEM: YCTPOHCTE M OIMCAHUE UX
§ NpHne paGoTH,
BuBOZE ¥ NpeXIO&EHUA JAHH B BAKIOYCHUIX KaXJoro pasieisa.




1e HAIPABIEHAE M TQUAPHSALMS NEPBAMHOIO NOIA

lipejcraBiesHusa o HANpABJICHMH ¥ MOJLIpU3alMM TEePBUYHOIO oA

1 ARLATCH MCXONHEMM JJI71 BHOODE MATEMATUUYEGCKON MOJENM B IpUKIS]-

HEX 3gJjauaX ¥ NOCIEAYMUMX UBHCKAHUAX CBASSHHHX C NOJEM I'eoMar-
HUTHEX [yIbCAIWi«li3 MHOIOOOpa3UA KOJICOATENbHHX DEMIMOB KBASH~-
MOHOXPOMATHYCCKUX MyAbCAIMR /22,25,35/ ciachyer,uro CTabuibHOe
COCTOMHNE MCTOUHMEA JaXe 3a OTpesok spemem at < T —  mpuo-
BEPOATHO 3 PACTIOJIOKEHNAE U OpUeHTAIMA OTHOCUTENbHO HAGJIOATeNT

§ npegcraBusoTCa HOTPEPHBHO XAO0THUECKH HSMeHAIMMMIACH 4 H(O pMaIWa

70 HASGMHEM JAHHEM BRINUAET BCE U3MEHEHUA OGYyCAOBICHHHE HCTOWHM-
KOM Il B3QMMO/[S/CTBUMMY U3JYUAGMOrO MM NONA C I'e0Cpeioii.
licenesoBamia reOMETPUYECRUX XapaRTEpUCTUR nons Pe3 mpeg-

1 cremiem CPaBHATEIbHO HEOOJNbIMM UMCAOM myGmixaiuite B /36/ ua-

Mpiiep NOKA3AH0,YTO asmMy? H cosepimer xaoTuuecwuii pes6poc smHa-
UGl OTHOCHTEJDHO NPEMMyjeCTBOHHEX HANPABIGHI! BERTODA B UYACOBHX
URTEPBAJAX U TOCJICHHAe HCILTHBAOT TEHLCHIMU CYTOUHOIO I CE30H-
HOT'O XOf0B.TaM Ze MOE238HO,UTO M (A30BHE COOTHOMEHUS KOMIOHGLT

: }&,Hy TIO/\5GPKEHE TEHLCHIMH CYTOUHOI'O XOJ2,AHAJOMUHKEE TeHICH-
I - OJHOBDEMEHHO MO % " ny - noxasaHy B /40/. logoGuue pe=
SyuBTaTH,B /37=39 U [pe/ ,NIOMyUCHHHE N0 CTATHCTUUSCKAM LA HHMM

§ TO3BOVANT CY T O NDEMMyI@CTBeHHOM HANpaBieHMu H u Xapaxrepe

SI'0 U3UCHEHUI, OCYCIIOBICHHHEX NEPBAMHEN NOJeM.II0 STUM JAHHEM npe-

myuecTBeMEN asuMy? H ¥ GOIBIMX NOLyOCel HiMNCOB TOJL PUSaIL ,

10 OTHOWCHM0 K MAIHUTHOMY MEDIJMaHy = B CPEMHNX IMPOTEX = oTipe=-
. AeaseTca mHTepBajsioM ~ I140-170°,




Lls ASHMYTAJIGHAE HAITPARIEHAS BEKTOPOB NQUA O JIAHH:M
HA HAMYATHKE

B vabmme L.1.1. o CPEHEeCTATUCTHUCCHIC ) MUHIMAJIBHEE W MAK=
jenausie smaverma yraos P° , ©° uw " pas mepso# /I/ u
[BrOpOil /2/ TONOBHHAX JiHA,ONpPELTEMEX N0 CXEMe piacelelals g manime

OTHOCATCA TOJBLKO B KBAS3MMOHOXPOMATHUSCKUM [ydbCaljisi KBaBHWIMHE -
| HO TIOULA PUIBOLIM o IO YOHHEM [0 DASHEM PEelHOHAM NOLyOCTPOES ¥ B pag-
0@ Bpewi,B Tal/ullie NOKA3AHH OTHCIbHHE NepUQH BPEMEHH OT 4ByX Me=-
P Ciien 10 roja.lioKHo BULETh,uwo MPeUMyOCTBEHHEE &3MMyTANBHNS Ha=
Pipesicwis { /90+ G ©/ 8o Beex permomax /a~r/ YRIS[HBOOTCH B HHPEP~
Bage ~ 140°-170°,B MPUHATOM omemaiﬁm KoopMHAT /eMepiiCelall 1/
B NUGDGHEO BADBUDYIT OTHOCHTEIBHO I'eorpaduuecKoro MepIUats,, Pag=
Opoc sHaueHnil 1O BCEM DEruOHAM M B DAsHHE I'OJE ~ OJUHAKOB,3T0OT
ORCTOPIMEHTABIEI] (aKT ABAAET GECCTOpHOe OTPAKEHHE TeOMOTH UC=
!ornma # U3IyHacMOre MM TNOJLiyNOCKOAbKY OUHAKOBHE NPEHMyieCTBeH=
HHE HANpARIGHMS U OJMHANOBO O0JbUOI PA3GpPOC a3umMyPasibHIX Halpap=-
. WIeHNIL [ He OUBACHUME BIIMAHHEM HEOLHOPOLHOCTS! I'e0C ek,

B 70 @e Bpems,CPEiHECTATHCTHUECKAS SHAUGHI A3MMyTa
20 -P °/ B peruonax PASIMUHEISE COOTHOMEHNAX 132 M Gonee.Pas-
Op0C SHAuGHUI MEHBIIEIUHTEPBOJE B B, pasa yue.(iel0BaTelihHO , DAC
P ipejenedue HeogHOpoHOCTE) B POrdOHAX pasJUuH0 U CKASLBACTCH,B
| OBHOM, HE. NIDEHLy|eCTBEHHNE HANpaBIeHuA u pas6poc sHaveuil E,

boree cuomie MAMEHEHUT YTUA MEKLY By u B/ N’ / npen-
CTABLIOT CYMMADHOE BHPAKCHAS NEePBAYHOIO MOAH U I'e0CpPEIH.

lis vabmug I.1.1s MOKHO BUHETH,UTO NPEMIy{ECTBEHHEE ABUIYT bl
B u i /90 -E; /90 + G° / or mepsoii mososuEM g ® BTOpOi
BAlETHO BO3PA.CTAT,UTQ UHTEDNPETUPYETCH CYTOUHEM MSMOHCHIIMA

BOAUIHOY OpUEHTAUMY HCTOUHME - HaGJuouaTedb /35,36,40 u 5p./.
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Pcelelels Cieua CUDONENOHUA ASHUMYPAJLHEX

HANPABJICHIA BEKTOPOB MOJE U yIUla MeRKy Hna




TaCmuug L.1.1.
ABUMYTONIBHES YIUIH M YTON MERLY Exy u ﬁxy

' 3 o &’ e
cped.| min | max | cped.| min | moax | cped. | min | mox
1971/a/
MHb=1LVIE ] ’ :
I [13%0] 05%3| 22%5 ' | 63°36] 53%8| 73%0| 769%3] 63°50| 90°21
2 [12%7] 07%1] 17°20' | 68°36| 50°55| 50°20| 80°23] 62°%38] 92°%I'
1979//
HRHB=WIVIEH
B 1 R%2|18%7]26%3' | 6532 43%4| 83°12'| 83920/ 70°05]101%5'
1§ 2 [[7%712%z226°%11' |65%50|46%04] 76°34'| 83°37|61°12| 99°%20'
R 1979/5/
_-!'.!‘.l b= IJIH .'
I [14%5|11%416%1 |66°%08]| 58%26] 7098 50933 74%8| 2%%'
2 [13°48|06°18|27°10' |65%3436%37|81°%4| 79%2|51°16/] 6s°14’
R I963/r/
§ 100 pb=
=BiA0 b
L I p5°0137%1'|78%35 ' [41°00] 17951 |73%5'| 97°0032%3]123°10
2 {6%8|39%02'66°18' |57%00/20°43'|80%4 |106°07]|34%7| 121%8'
| 19c4/r/
84 Iroj
I 19°00'|35%4 |64%43' [57°00|30°33'[50°15 |107°00 1'77%22 123%07’
2 KBI%0'26°19' |57°%21' |65%00'[41%3'79%04 '[107°00' 77028/ 131 %39’
1965/r/
8a roj
ot aif 4 = . E o\ Ay - .
1 I p5°00'}46°00'163%26 ' [59900'|35%45 |74%57'[114°00' 10261 128%09
2 ]w"oo* R9°II' |68%12' 6600 464 [84°18'[115900'|97%47| 137°06 '




Tatmm I.1.2.

CHHXPOHHEE MHOI'OKOMIIOHEHTHHEe 3ammcd noas Pe3

HoumoHeHTH 1o: | Paiiod u B 7.u.
| Fon I]?gga I cxsasmHu OJHO~
_. HO
| 1976 | lonb-cenTsatps | XY X2 [lapazynza
j XY Z ¥z MaJika, 8 3
AyZ XY Z Cellapatyuxa,26
| 1970 | HoalGpep-genadpn| ALY X¥yZ llapatyHia,
| s P o Xz | Kuprasme <
| 1976 | geBpaub~un Xy Ay Z llapazyuxa
i o b4 4 Xyz Hnﬁamm &
[ 1976 On'mﬁ b Xy X¥Z | laparymnsa
[ 55' Xy XYz gam &
| 1977 | CenraGpn~ Xy XyZ HapaTyara
J HOs0 %y z W2 |Blapdeyms,ss | 3
i Xyz s PR~
1978 | Houp - woOIB gz ﬁg %.a TYHES. = 3
Xy z Xz v e
1979 | livap =~ woub Xy XYz [laparyHra
: Xy 2 X¥Z | Bllapagynka,33 | S
| Xyz | Xz W
j 1980 | CeursaGpp - iz iz liaJxa,, 6
: Aexalpb Az AYZ B.llapa‘ryxma.zs 3
g e XyZ pmm
: Jinas - Xy Xyz  |lag
ceHTHl b XV Z LIZ ﬁpawym,as 2
Loy - XY Z A Z Ila 2
asryce Xyz A¥Z B.Eparymra 920
Oxra6ps Xy 2 XyZ B.llaparyura 26 I
Wi - Xy AVZ 0CT . Bepusra
i CeHTHO Pb Xy xyZ [lapaTyHia 3
.: JeEa0ph p o X¥Z Bellzparyuxa
11984 |fusaps -
: Jicralbpb ¥z BellapaTysxa 1
17985 | usaps - .
| AEEA0Db Ay XyZ BellapaTyuxa 1

18
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Kag orpaienie reoMeTpUM MEpBUYHOrO O XADAKTEpEeH U TOT
(BKT,UP0 XAOTUUECKAE OTWIOHGHAS /usMeHeHms/ Haupasuedmi B u H
 HEBIYaIbEEX [yIbCAlll OTHOCHTENHHO NpPEUMyHOCTBOHHHX - MO abco=-
DUTHEM SHAUCHMAM He DABHOBEDOATHHS C yBEJUUSHUEM YIJA = WICIO
COOHTUIl yMEeHbLACTCH,

B orgensHix myabcamusx /35/ E u H npmamment opaedTaipm mo
0CAM ROOp/MHAT - B NpDUHATOH cHUCTeMe KoopmMHAT /pucel.l.l./.
lione mpoxomuT TOIBKO MO Ex“y 7R ExHyEz KaHaJaM 3aIliCH saMIum-
TYAHES SHAUSHUA %cHy» ENHAEZ M - EnyEZ>7 ExHy' Hono6Hue
Cilyuad N0 MACCHUBaM 3allCeil COCTABILINT eMHULH NPOLEHTOB,HO KOIJR
SHOUGHAI B HEPABEHCTBAX OTJMUAKNTCA HA NOPANOR HAGHOLANTCH JOBOIb=

5o wacto /35/.
B pucelsl.22~B MOKABAHO CYTOUHO® DACNPEJEIEHME TPAKUX "Hpe=

| AenmsHEX" CIyuaeB IO CTATHCTUYECKMM JRHHHM 38 I'0Z /a/,B Nepuom
commecroanuii /6/ u pasHofeHCTBUil /B/.MOKHO BUNETH,UTO COGHTHA
BH > EH /E z paccumrTpusaercs B I.4/ NOABIAOTCH SHAMITEIBHO

P e ¥ o0HApyAXUBAWT TEHNEHUMH CYTOUHOIO M IOJOBOIO XOJOB: B JeT-
Hee BpeMd /M N0 JaHHEM 32 Pof/ NpeoGiajaur BO BTOPOf NOIOEMHEe
BHA /NyHRTADOM NOKASAH MECTHW NMOJUIeHL/; SMMOi -3 nepsoii, B ne-
PHOJ, BECOHHEro PABHOACHCTBUA = DABHOBEDOATHH; OCEHBD = NpuUGIU=-

HBOTCH K PACHDE/CHSHAD B 3UMHEe BpeMS.

CoGurusa EXHy>— Ey.Hx seerp npeolnajanT B NepBoii NOJOBUHE
AH§ TEHNCHMM CYTOYHOr'O M I'OJOBOF0 XOL0B BHpAXKESHH CJaGo.

Ecim paccMaTpuBaTh Takue CiydaM opuentaipm B u H no HaGmo-
AACIOLY NOMID B CBASH ¢ NpPEUMyU|eCTBEHHHEMA HANpPRBICHAMM BEKTODOB,
10 CiigiyeT BHBOK,YTO BCJASACTBAY XRO0THYECKHX MSMCHEHU) HANDARIS=

B Hid U TOAIDUSALMM TIePBIIHONO TIQJLti y ODUEHTAIA TI0 ExHy KaHaJaM
samiceil Gojiee@ BEPOATHA B NEDBOH NONOBAHE JHE;NO Eny BO BTOpOii,
B TOM UMCJ€ N0 YACTOTE IOSABIGHMUIL,

JTOT SHCHePUMEHTAJbHHA (axT,B wMcie APyTHX ,ACTIONb3YEePCH KAk

APryuSHT NPeMMYyl|SCTBEHHO IeoMeTpmy NepBIUHOI'O MO,
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Le2e lMmefaHCHNES SHAUCHAA, KCLOHTPUCUTETH OJUANICOE U CBOiCTBa

0JLAPU3ALYAM

lekels lmejaHCHEE 3HAUSHHA DACCMATDUBALTCH KAK IEOMeTpiduec—
@ XAPAKTEePUCTURA - OJIGMOHTH I'COMeTDPMM HalGiHiaeMOr'e IO, KOTODPOe
i B pesyabTaTe CUOKHEX B3aNMOLSHCTBM NEPBAUHOIO NOJA
BMEHHO! JMHH BOJHE ¥ XAO0TUYECKM MSMEHAKUMXCA HANpDABICHUR H
omapusaim/ ¢ reocpefoil /HEMBMEHHHM DACTPGIeICHUEH HEOLHOPOLHOC
Qi MOIHOCTBI) CIOEB, yLEIbHOK NMPOBOIMMOCTEDy OTpAKAINIIGE W MOrja-
gopom Xapaxrepuctunami/.Ha puc.l.2.I moxasan Takoil ciyuall xao-
JECRUX MSMEHOHMM] Ex/Hy.Ey/Hx [0 THIMYHEM KBASHMOHOXDOMATHUEC—
HONpepHBHLM ITyIbCALMAM KBASWMHEAHO NOJIADUSOBAHHOIO MOJA,
samicell MpUBEJEHH HA PUC.L.2.28~B.hOEHO BULETH,UYTO U IO
ADAKTEPY, M 10 AGCOLOTHHM SHAUCHWM USMEHOHUS B OPTOIOHAJLHMEX Ha=
jpaBieiax, ~ 38 [1M,PesK0 OTIMUANTCH.B JamHOM CIyUae TOKE pac-

ATPUBAETCHA 00yCHAOBICGHHO® HAOIONACMOS I10JIC 3 HpUCIIIEEHHO OMHAKO=

@ JJ0iHD BOMHN M HOUSMEHHAA BO BpPEMEHM I'e0CPEHAa,B OJHOM W TOM
P myukTe HalumpeHuli ¢ HOUSMEHHEM P2CHPELEIeHHMeM HEONHOPONHOCTEH,
MIGIORATGILHO yu3koHeUA B /H B /H, safpHi Wi XB0TUGCCKNG u3-
QHCHILMMY TOJLEPDUSALWN , WM HATPABIGHNA DACNPOCTPAHCHNUS NCPBUYHOrO
JOILii, BOSMOKHO O0eiMMl (paKTopaiil.B TaKumX CJIyuaax,B3adMOfeiCPBys C
HOOJHOPOJHOCTIMI PEOCPEJIH , IPOMSRs 1, BOBMOKHO MHOI'OXPATHO, OTpa=
ESHHAA YaCTh TI0Jid,BCACHCTEAN XR0THUECKUX USMEHeHWI MOAA CO3JaéT
MOHHe 1O IFeONETDHH M3MCHeHNHA Ex/Hy,Ey/IQ B HAOJIOAGMOM Cyua.p~
none.XapaKTep MSMeHeHMi /N0 MACCHBAM AHAJOPOBHX 3amicelr/ Gec-
f0HeYHO 1HOrQOGpa3eH, 0T jeibHEe (OPME = NPAKTUYECKH HE NOBTODINTEH
I TCUGHII BCEr'0 JHA U BO3MOKHO 32 NepUo] TONeBOro cesoHa.Ha puc.
Le2e1, mpercreBnex pexpmmit ciyuail,koropuil CO Beelt OMpPeNENEHHOCTHI
BIIeTGIbCTBY@T,UTO HEe BCE UBMCHEHHS MMISHRHCHEX 3HaueHWil 00bic—
4 C NOSULMil BEePTURANBHO Najanell OFHOPOLHO! IWIOCKO!H BOMHEH,
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D0 BUASTD /puC.le242/3B NEPBOf CEpME HENpPEPHBHEX Iynbcaiuit B
spsase (4u38u~4Inm Ex/Hy " Ey/Hx YMEHBIRIOTCH NpUC/IIESHHO B
OUHAXOBOH NPOTOPIHY ~ JHGO SHAUEHNA Ex'Ey OJHOBPEMEHHO yMEHb-

i BesapucuMo 0T H cocrasisiageil moLi,am60 Hx.Hy -~ Tak Xe He-
U0 BOBPACTAT MKAKIMY MSMCHOHUAMY NOJLADU3AIMA BEPTUKAIBHO
el OJHOPOJHON IVIOCKO! BOJHOR Cifyuali HEOUBACHIM.C TAXUX NO-
Sl HeOGBACHIM XapaKTep USMEHOHM) M B NOCIELyMMX cepuax /G,B/.
__ BrOpPOlt /46M-48u/ F.y_/Hx XAO0TUYECKH M3MEHAETCH HWKE YDOBHA Npeg-
; P BYEILL KBMMsEx/Hy =~ HEOUBMEGHHO,HO NPUHANMAeT MIHIMAJIBHOS
Siaeime,B caexyageil cepun /50mM-5/ CooTHOmEHUE L/Hy moue
3MCHHO,HO DeSKO Bo3pacTaer A0 SHAUSHMA nepBoit
Gopm myabcaunfi,B TO BpeMA AR Ey/Hx MOHOTOHHO yMEHLIREeTCH B Ipe=
] U3NMEHeHU NepBoii cepum.

NHorooGpasue TalMX WSMOHEHH{l MOKHO OCBACHATE C NO3MIAN I'0=
PMSORTAJIBHOr0 PECHPOCTPAHEHHS HEQNHODOJHON ILIOCKO) BOMHH,HO H B

Il Cyuae BOSHMKAT ONPENENEHHHe TPYJHOCTH - DACCMAT[MBAOTCH

n /1.5/,

Li2e2s Ha puc.I. 2..6. VUULOCTPUDYRTCS HPKO BHDAKCHHHE COrIAco-
BAHHNS USMCHOHUA 2JICMEHTOB PeOMeTDIM HENMHEHO MOJLApHS0BAHHOIO

= MpMBOITC Cayusdt u3 /42/.Jloxasai XapaKTeD XAOTHUECKIX
SISUCHBHAN ORCLICHTUCHTETOB SmmCoB /uncen M, u M/ u asmgy-

i ranpasnenuit / 0° u G/ coorserersynmux noiyoceilonyue-
HH 10 OUEHOUHEM COOTHONCHIAM DPa3HOCTH (a3 ¥ MAKCHMAILHEX ML~
VA B TPSATIOIOKCHAN CUHYCOUJRIBHOrO NoMA /42/ JMomHo Bugers,uro

10 MpuGIIEKEHHEM BHWHCISHAMM ONHOBDEMOHHEHE MBMCHCHMS OJ{HOUME HHEX
GUEHTOB reomeTpiM BoaHH mo E u H cocramimupm Moryr OHETH JO-
GTATOUH0 USTEO CorzacoBaHEEMMiM . ¢ M, PD ¢ O, Taxont xa-

PAETe) USMEHEHU)I GeCCNOPHO 00yCHaBIMBACTCS UCTOUHUKOM TIE PBUYHOIO



































































































































































































































































































































































