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CBATUJ/INIIA Ha MCIBITYEMbBIX

B.B. Bpynos, H.A. Kypsuiésa, H.A. Koarosoii, B.A. »Kuraos,
M.N. [Tasyos, A.H. Yesureit, B.H. Ilpukaszuukos, E.Il. Mapkosa

Annomayus—MeTonamu GuoJsioKanuy, ras’opaspsii-
HOI Bu3yajn3anuu ¥ KJINHUYECKOrO aHAJIN3a KPOBU
OBLJIO MCCJIEIOBAHO BJIMSIHUE HA TPOUX J00POBOJILIIEB
SHEProakTUBHON 30HBI B napke llapunwino, r. Mocksa.
Pesynbrarhl NOKa3bIBAIOT HOPMAaJIU3AIMIO GUOIIOJIS I10-
cjle IOCeIleHNsl YHEProakKTUBHOM 30HBI y BceX J106po-
BoJsibLeB. Tak»>ke mpom3BeZeHa TOIMOCHEMKA U IHEPro-
cbeMKa MeToJamMu Omosiokammu u npubopom WMIA-1.

27 auBapsa 2018 rosa, B X0J/ile MEXKIyHAPOIHON KOH-
depennuu “TIporioe u Oynymiee HoBoit dusuku’, B Ila-
PUIIBIHCKOM TapkKe T. MOCKBBI, Ha CBITHJIHAINE OOIIH-
wol “Kossima BsTudeir” OB OCYIIECTBJIEH SKCIEPUMEHT,
TIeJTb KOTOPOT'O — BBISIBJICHHE BJIUSIHAS 9TOr0 O0BHEKTa Ha
HCIIBITYEMBIX.

I. METOJIUKA ITPOBEJIEHUS SKCIIEPUMEHTA

Xop skcrnepumenTta 6bu1 cieaytomuit. B 11.30 Mck Bce
VIACTHUKHU IKCIIEPUMEHTA COBEPIIUIN PHUTYAJ MOKJIOHE-
HUAsT OOraM CBATWIAIIA W UCIPOCHINA y TIPEIKOB pas3pe-
meHns Ha paboTy HA 00bekTe. 3aTeM OIepaTop HaYaJ
ycraHasiuBarh anmnaparypy I'PB Ha ckameiike y merme-
xomHO# jopokku Bozsie Ilapwumnpiackoro Bepxuero mpy-
nma. Omeparopbl OHOJIOKAIIN B 9TO BPEMsl IIOILINA pa3Me-
9aTh IUIOMAJKY Yy CBATWININA JJjIs Tomorpaduaeckoit u
9HEProcbeMKH. VcnbITyeMble KA/ BHE SHEPTrOAKTHUBHOM
zonbl. OneparopaMu OHOJIOKAIMKM ObLIa ITPOBEIEHA TO-
MOCHEMKA U 9HEProChEMKA CBATH/MIIA. PaboTa Ha CBATH-
JIMIIIE JIJITJIACh OKOJIO Tpéx yacos. [Ipudop ['PB naxomumics
BHE CBATWININA, T.€. HE WUCIBITHIBAJ BJIMAHUAS IHEPrOAK-
TUBHOM 30HBI (Koeii cBaTunIIe fBIsteTcs ). [loroma pabore
671arOIPUATCTBOBAJIA: OBLIO TACMYPHO, MOYTH OE3BETPEH-
HO, TeMiieparypa -12°C. B napke y 4ypoB BeTpa BOOOIIE
HE OIILYIIAJIOCh.

Heobxoammo 3aMeTnTh, ITO XOTS MBI I IMEJTH HA PYKaX
WwiaHel cBaTHaMMA (pruc. 2) (MBI MX CKadaJd U3 HHTED-
HeTa), HO IIPUIIOCh BHOCHTH B HUX KODPPEKTHUBBI, T.K.
9y pPBI 1J10JI0B 00HOBMIIN, 1101 Jlaxk 1b-Bora mocraBuim Ha
HOoBoe MecTo (puc. 1-3). Jla m KypraHbl, KAk OKa3ajoch,
ObLIN PACIIOJIOKEHBI HE TakK, KaK Ha CXeMaX U3 WHTEep-
mera. [losTOMy MBI OrpaHUYUINCH TEM, UTO IJIOMIAJIKY
pasmermn 20x20 M, 3aXBATUB OJWH KypraH. 3aT0O HAHECIN
Ha HOBYIO CXEMy BCE CeMb CBSIIEHHBIX JepeBbeB (pHC.
3), XapaKTepHBIX JIsi CBATUIUINA, - OHU OBLIN TOMEYEHBI
nBeTHbIMU JileHTaMu. OCTaBaJIOCh OIPEIESINTh, KaKoe M3
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Puc. 1. IIpumepnasi cxema (riasomepHasi) cBaTuidina B Llapu-
ILIHCKOM IIapKe (cxema cocraBieHa BpynosbsiM B.B. or 25.12.13 r.)
1 - rpaHuna HACBIIHOW Teppachl, 2 - HOMepa OOBLEKTOB (M3BagHUIL
nepeBsaHHbIX uposios): Nel - Jlagza; Ne2 - Besec; Ne3 - Haxkab-Bor;
KPy?KKH O0OO3Ha4YaloT KypraHbl; y HaWOOJIBIIErO yKa3aHa BbICOTA;
Ha ero BepIIMHE OHOJIOKAIMOHHAs PaMKa B PyKax OIl€paTopa Bpa-
maercst 6e3 ocTaHOBKU (GECKOHEYHO), 1o dacoBoit crpeinke (+). Or
IEHTPAJIBHOI'O JI0 CAMOI'O IOXKHOIo KypraHa npumMmepHo 20 MeTpos.

HuX 1epBoe. Iy 9Toro oauH u3 onepaTopoB OMOIOKAIAN
C IIOMOIIBIO PAMKH 3aMEPHJI HEPreTUKy cTorH (“crorno”
- TaK [O-PYCCKU HA3BIBAETCH YaKpa), CTOs y OJHOIO U3
nepeBbeB. Ope/ienB, Ha KAKOE CTOTHO JIEHCTBYET JaHHOE
CBSIIIEHHOE JIEPEBO, OIIEPATOpP OTCYUTAN (IIPOTHB Yaco-
BOI CTpEJKH, - WOO IBUXKEHUE HUCIBITYEeMOrO OT OJHOIO
CBHAIIEHHOTO JlepeBa K JIPYrOMYy Ha CBATUJIAINE UIAET IIO
YaCOBOIl CTpeJIKe) Hy KHOE KOJUYECTBO J€PEBbEB U YKA3aJI,
KaKoe IepBoe.

BepHyBIIICh K UCIBITYEMBIM, OIEPATOPHI OUOJIOKAIIAN
3aMepuin ux 6uorosis (B yCJIOBHBIX 6AJIaX TIOBOPOTA PAM-
ku). TyT e GbLIIN 3aMEPEHBI GHOIIOJISI ¢ TTOMOIIBIO anapa-
Typs1 [PB! 1 MeapaboTHIKOM B34Ta KPOBb U3 HAIbIA. 3a-

IpuGop T'PB mpemocrasun A.U. KpaieHOK, TPHHOCHM €My
CBOIO 0JIaroJapHOCTD.
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Puc. 2. Cxema [lapunbIHCKOrO CBATHIIMING, CKONUPOBAHHAS U3
uHTEepHeTa: 1 - 4yphl; 2 - KOCTpOBHINE; 3 - OOJIbIIME U MaJjble
Kypraubl. 2 Uponsr (aypsi): 1 - Jlaga, II - Benec; 111 - Jaxas-Bor .

TeM WCIBITYEMBIX OTBEJU HA CBATUJIUIIE, TOKA3AJN JE€Pe-
Bbsl OT IIEPBOIO JI0 CEeJIbMOro HoMepa. JI1oasM 00 bsCHIIIN,
9TO BO3JIe KaXKJOI'O CBSIIEHHOT'O JIeEpeBa HYKHO HOCTOSITh
[IsITh-CEMb MUHYT, IIOBEPHYBIINUCH K HEMY CIUHON W, 3a-
KPBIB IJIa3a, MOMbITATHCS YBUIETH, KAKOI I[BET BO3HUKAET
epes “BHyTpeHHUM B3opoM’. B mmease momkna ObITH Ta-
Kas KAPTUHA: [IPU CTOSHUN Y IEPBOTO J€PEBa UCIBITYEMBIN
BUJIUT KPACHBINA (aﬂblﬁ) 1BeT, U060 BO3JEHCTBHUE MJIET Ha
IepBoe CTOTHO, T.€. Ha “KopeHb’. /lajee, Ipu CTOSHUU TIOT
BTODPBIM U IOCJIEIYIOIIIME JE€PEBbAMHE, IIBETA CMEHSIOTCS
B COOTBETCTBUU C DAJYyroil: y BTOporo jepesa (OHO Jeii-
CTBYET Ha BTOPOE CTOIHO, T.e. HA “3apOJ’) UeI0BEK BUIUT
OPaHKEBBIN IIBET IIEPe]] MBICJIEHHBIM B30POM; y TPETHEro
(“xkuBOT”) — KeaTHIH; y yeTBEépTOTrO (“ApIs0”) — 3eaEHBIH; y
nsitoro (“ropsao”) — rosy6oit; y mecroro (“aesno”) — curnit; y
ceapMoro (“makymka” win “rems’”) — GpuoaeToBbiil. Y AByX
ucnpiryeMbix (Nel u Ne3) u Obuia Takast kapruaa. OqHAKO y
ucrbITyeMoro Ne2 yke IIpu CTOSTHUN BO3JIE TIEPBOrO JIepeBa
B IJIa3aX BO3HUK 3ejéHbI 11BeT. OKa3bIBaeTCsl, HAKAHYHe
BEYEPOM OH XOPOIIIO ITOCHIEN 38 CTOJIOM C JIPDY3bsIMH U 3Ta
HArpy3Ka cKasaJach Ha cepiie (M. Tabil. 1, uCubITyeMbrit
2; cTorHa 4-€ U H-€, - OHU PE3KO OTAESIOTCS OT COCETHUX
3-ro u 6-r0, UMEIOINX BTPOE-I€TBEPO MEHBINNE 3HATCHUS
6asI0B GHOJIOKAIIMOHHOTO 06C/IeI0BaHNsT). Y UCIBITYEMO-
ro Nel cepare Toxke OBLIO BO3OYKIEHO JIO0 SKCIEPUMEHTA,
HO “CKaYKW’ OT CTOTHA K CTOTHY ObLIM HE TaKWe Pe3Kue,
kak y ucnsiryemoro Ne2. IIpu mumarnoctuke pamMkamum Bce
TPO€ HCHBITYEMBIX MOJYUIMIN Pa3bsiCHEHHE O TOM, UTO
0003HaYIAI0T 3aMepbl UX CTOTH. U Bce Tpoe J06pOBOJILHO
COTJIACHJIMChH IIPOJIOJI2KATH SKCIIEPUMEHT, T.€. UCIBITATH Ha
cebe BJIUsIHUE CBATUIUIIA.

ITocste npenBapuTEIHLHBIX 3aMEPOB UCIBITYEMbIX OTBEIH
Ha 00'bEKT, U OHU 110 OYEPE/IN IIOCTOSIIH IIATh-CEMb MUHYT Y
IIEPBOT'O — CEJILMOI'O CBSIIEHHBIX JlepeBbeB. OnepaTopamu
OGHoJTOKAIH OBLIIN TAKXKe CJIeJIAHBI 3aMepPbl SHEPTeTHUKH Ha
KOHTPOJIBHBIX To4YKax NeNel-9 peryssipHOil CeTKH ¢ marom
B 10 M. Perysnapnas cerka 6pLia pa3MedeHa C IOMOIIBIO
KOMIIaca M PYJIETKH, CTOPOHBI €€ ObLIN COPHEHTHPOBAa-

HBI TI0 HAIpaBJEHUSIM ‘ceBep — Or” u ‘‘3amaj — BOCTOK
10 MArHUTHBIM MEPHUIUAHAM. DTH 3aMepbl HAHECH Ha
kapTocxeMy (puc. 3).

Kpome Toro, sHeprozamepsl cJesan Il KaxKJI0ro u3
CEMU CBSIIIIEHHBIX JIEPEBbEB, HA TEX MECTaX, IJe CTOSLIN
HCIBITYEMbIE, U JIJIsI TPEX IYPOB. DHEPreTUKY 3aMEPUJIH
KaK [epeji KayKJIbIM U3 4ypOB, Tak U 3a Humu (puc. 3a).
Tlocemaee O6BLIO CAETAHO TIOTOMY, UTO OIBIT ITPEIHITYIIE-
'O TIOCEeIIEHNUsI CBSITHIININA ITOKA3aJI, YTO SHEPreTHKa BO3Jie
KaxKJIoro 0OOXKecTBa MeEHSIeTCsl B 3aBUCHUMOCTH OT TOTO,
3aXJIAMJIEHO, 3aMYCOPEHO JIM TO MECTO MEPEJT 49yPoM, KyJia
KJIQJIyT YKEPTBEHHBbIE MpUHOIIeHusl. deM GoJibliie 3axJa-
MUJTH, 3aMYyCOPUJIN TIEHEK-KEPTBEHHUK OTPHI3KAMHU sI0JIOK,
ob1oMKaMu 6apaHOK, 00beJIKAMU ITTPOTOB U KOPKAMU XJIe-
6a, TeMm GOJIbIIe TIAIA€T SHEPreThKa (IIOPOK B COTHU pa3)
(rabu. 2). K cuacTbio, HbIHYE UPEIBIILYIIUE [OCETUTEIN
OCTaBUJIN Ha YKEPTBEHHUKAX W HA 3eMJIe JIWIIb KPYIYy —
rpedy, U CHUXKEHUE SHepro3aMepoB ObLIO BCETO B JIBa-TPH
pasa.

[Mocnemuumu ObLIN  CIETAHBI SHEPTO3aMePhl € TTOMO-
mpio T'A-1 Ha ceMu TOYKaX PEryJIsipHON CETKU, W TOXKe
3ammcaHbl Ha KaprocxeMy (puc. 3b).

ITo okoHuanuu paboOT Ha CBIATUJIUIIE BCE JEBSTH yIACT-
HUKOB 9KCIEPUMEHTa BCTAJIM BOKPYT KOCTPOBHUIIA, IIOKJIO-
HIJTACH U TTODJIATOJAPUIIN XO3€B MECTa, 3a MPEe0CTaBJIeH-
HYI0 BO3MOXKHOCTBH HOPA0OTATh. 34TE€M BCE CHOBA COILIA
K TPY/y, Ha MCXOMHYIO TOYKY, ¥ CHOBA CJEJTAJIN TOJHBI
K 3amepoB: I'PB-rpaMMbl, KpoBb U3 majbIia, OHOMOJIE
paMKaMu.

[Tpu mIaHUpPOBAHWM KCIEPUMEHTa OBLJIO IPUHSITO Pe-
[IIEHUE TIOCMOTPETh PEAKIINI0 OPraHU3Ma JeJIOBEKa, HaXO-
JISAIIErocst B TeONATOTeHHOW 30HE: W3y4YeHWe U3MEHEHUs
KJIETOYHOTO COCTaBa KPOBH.

[IpoBesienne sKCHIEpUMEHTA TPUIIIOCH HA 3UMHUN TIe-
puos. Basumn Masku KpoBu u3 najblia (10 KJIACCHYECKOit
MEeTOJIUKE JJis omnpefesieHus (GOpPMyJIbl KPDOBH B MAa3Ke
HA TIPEJIMETHOM CTEKJIE) JI0 IPOBEJICHNsI SKCIIEPHUMEHTA, 1
gepes3 2 gaca ImocJe.

TemmueparTypHbIii Pe2KMM BO BpeMsl IIPUTOTOBJIEHUST Ma3-
Ka Ha OTKPBITOM BO3/yXe (Temmeparypa Bosjayxa -12 rpa-
nycos 1o Henbcuio). Ilpeamernbie cTéK/a JOCTABJIEHBI B
JIADOPATOPUIO JIJIsST TPOBEJIEHUS AHAJN3A.

Jlns oKpacKu Ma3KOB KPOBHU WCIOJIb30BaHA KJIACCHYE-
cKast MeTomuKa Mo Pomanosckomy-I'mm3a.

II. OBCYXXIEHUE PE3YJ/IbTATOB

Anaymmz Tabsmnpsl 1 MOKa3bIBaeT, 9TO y BCEX TPOUX WC-
MBITYEMBIX JI0 TIOCEIIEHNs CBATHUIIUINA OnOTI0 e OBLITO BeCh-
Ma HEPOBHBIM, HEOIHOPOIHBIM, C “BBIOYXaHUAMEI OIHUX
u “npopaJjiaMu’ JIpDyIMX CTOrH. SHAYEHUs] SHEPIrO3aMepOB
CTOTH ObLIM B CPEJIHEM THUIUYHBI JJIsI TOPOYKAH: OKOJIO
10-12 6ammos. Ilocme mocemennst CBATHINING OMOMIOJIA
JI06POBOJIBIIEB CTAJIM HE TOJIBKO MOIIHEE (3aMepbl CTOTH
Bozpocau B 3-3,5 pasa, 10 35-37 6a/IOB), HO U POBHEE,
“Oostee rapMOHUYHBIME . “BriOyxanus”’ u “npoBaJsibl’ criia-
JIAJIUCH, CTAJU TIOYTU HE3aMEeTHBIME, (DUTYPBI OUOTOJIei
cTayin MPUOIMKATBCSI K Wjeasty, K sdireodbpasHoit dhop-
me. Cjemyer OTMETUTH, 9TO IO ONBITY MPEIBLIYIINX JIET
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(b)

Puc. 3. (a) Bumonokanmonnas cvemka llapunpiackoro ceatmmma ot 27.01.18 1. (B ycsoBHBIX Gasmax: KaKAplil 6ajul - 9TO IOBOPOT
6uostokarponHoi ['-06pa3noii pamkyu Ha 10 yIVIOBBIX IpajaycoB; + T.e. C 9TOH TOYKM WM OOBEKTa HUAET U3JIyUEeHHE B CTOPOHY OIEpaTopa;
- T.e. U3JIyYEHHE UAET OT OlepaTopa); 1 - CBAIEHHbIE JepeBbs; 2 - dypbl; 3 - KocTposuule; 4 - 6osbuioit Kyprau (oneparop B.B. Bpynos).
(b) 3amepsr ¢ momompio npubopa UT'A-1 ma [lapuneiackoM cearummme ot 27.01.18 . Oneparop-nputopucr B.H. IIpukasunkos. YcioBHBIE
3HAKM Te K€, 94TO U Ha (a).
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Tabaunna 1
PE3V/IBTATHI BUOJIOKAIIMOHHOI'O OBCJIEJIOBAHUSI UCIIBITYEMBIX, ITOBBIBABIINX B DHEPIOAKTUBHOU 30HE “IlaPunibiHo”, 27.01.2018

Crorubt Ucnbrryemsrit Nel Ucnbrryemprit Ne2 Ucnbrryemprit Ne3

10 30HBI TIOCJIe 30HBI 10 30HBI TIOCJI€ 30HBI 10 30HBI TIOCJIe 30HBI

(12:00 mck) (14:00 mck) (12:00 mck) (14:00 mck) (12:00 mck) (14:00 mck)
i c i c 1 c 1 c 1 c I c
7 +10 +8,5 +34 +37 +9 +5 +36 +36,5 +12 +7,5 +36 +36
6 +10 +10,5 +36 +37 +8 +7 +35,5 +37 +11 +11 +35,5 +36
5 +10 +8 +35 +37 +20 +17 +35,5 +36 +6 +9 +35,5 +36
4 +14,5 +18 +35 +37 +21 +24 +34,5 +36,5 +13 +11 +36 +36
3 +13 +13,5 +36 +36 +6 +6,5 +36 +35 +10 +11 +36,5 +36,5
2 +8 +12 +37 +37 +7 +6,5 +37 +35 +19 +17 +36 +35
1 +9 +10 +37 437 +7 +8 +35,5 +35 +4,5 +6 436 +36,5
TTpumeuanue:
1) Nupekc “n” obo3HadaeT 3aMepbl COCTOSIHUS CTOTH C JIMIEBOH CTOPOHBI y UCIBITYEMOrO; MHJIEKC “C’ - CO CIIMHHOW CTOPOHBI.
2) Iloroga: 10 Gasutos cioucroii obsadnocTy; BuguMocTh 10 KM; BeTep ceBepHbi, 1-2 Mm/c, t = -12°C.

neprua 53 Ax (x1073)
Bananc 93%

(a)

SHeprun 70 Ax (x1073)
Banaxc 93%

Chesa Cnepeaw Cnpasa

(b)

Puc. 4. Kapruna sHepreruyeckoro moJist ucnbiryemoro Nel o moce-
menus (a) U [oC/Ie NOCeIIeHns SHEProakTuBHoi 30ubI “Ilapuipmo”

(b).

[1], npu yBenwdyeHnn 6Guonoedl UCIBITYEMBIX, TIOCETUBIIIX
SHEProaKTUBHBIE 30HBI, /10 3HadeHuilt 30 u Gosee 6GasIOB,
- nmajiee UAET PA3rOPMOHU3AINA, “BbIOyXaHne” OHMOIOJIsA, B
OCHOBHOM B paifone “apia” (T.e. ¢ HArpy3Koil Ha cepane). Y
HAINX K€ J0OPOBOJIBIIEB ITOTO HE MIPOU30IILIO, HA000POT,
Habonanace rapmornsaimst (Tabur. 1). CxomHblii pesyib-
rar nokaszasm asaansbl COD: 06b1aHO (110 JAHHBIM JIPYTUX
aBTOPOB — [2]) CKOPOCTH OCEJIaHUS JIEKTPOIUTOB MOCIIe
9A3 Bospacraer; B HaieM ke ciaydae COD mocye cBaTu-

IHeprun 68 Ax (x1077)
Bananxc 90%

SHeprua 59 Ax (x1073)
Bananc 95%

Cnesa Cnepeast Cnpasa

Puc. 5. Kapruna sneprerudeckoro noJsis ucnbiryemoro Ne2 o moce-
meHns (a) U IOC/IE IOCEIIeHNs] SHEProakTHBHOM 30HBI “Ilapuibrao”

(b).

JINIIA CYIMIECTBEHHO He N3MEHUIACh2. 3aTO Y MCHBITYeMOTO
Ne2 6uonosie crajo 6osiee cbanancupoBanHHbiM — ¢ 90 110
95% (puc. 5).

To »xe mOMYyYNIOCH W TPU AHATIU3E JUATPAMM COCTOS-

2B MaskaxX KPOBU KJIETOUHBIE SJIEMEHTHI: SPUTPOLHUTHI B GOJIBIIOM
KOJINYECTBE, KJIETKU JIEHKOIUTAPHOIO psiia B HEOOJIBIIOM KOJIUYe-
crBe. [Toncuér dhopmysibl 3arpyaauTeses: quddepeHImpoBaTh KieT-
KU TPY/JIHO M3-3a HAPYIIEHUs] TEMIIEPATYPHOI'O PEXKUMa IPU IIPHUTO-
ToBjeHUH Ma3ka. OIpenesnuTs U3MEHEHUsI B KJIETOYHOM COCTaBe U
MOP(OIOrMTIeCKOM CTPOEHUH KJIETOK JIO U IIOCJIE B IIPEJICTABJIEHHBIX
Ma3Kax He MPEeJICTABJISETCS BO3MOXKHDBIM.
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Tabauna 11
PE3V/IBTATBl BUOJIOKALIMOHHOT'O UCCJIEJOBAHUSA A3BIYECKOI'O CBATUJIMILA — HOBOJIEJIA B IIAPUIIBIHCKOM ITAPKE OT 25.12.2013 r.
(onEPATOP BHOJIOKALIMM B.B. BPYHOB, HCIIAHCKUE PAMKH, 15:10 MCK)

O6bekTh! (PUTrypbI IEPEBSHHBIX HJ0JIOB)

ITozunusa 3amepa

3amepnbl sHepretuku (B 6Gaj-

B

JIax)
B 3-X MeTpax nepes Hei +18
1. JIana (crouT B OKpY?KEHHUH CEMH JIAII) B 0,8 M mepen Heit +38
B) B 1 M K CEBEPO-BOCTOKY OT Heé +504 (14 o6opoToB pamkn)
a) B 2-X MeTpax MepeJ; HUM +20+-24
2. Besec 6 +128

B 1-1,5 M 3a HUM

+936 (26 060poTOB pamMKn)

o\ ©

3. Haxxap-Bor
B
B HOM)

B 2-X MeTpax IepeJ; HUM +30
B 1 M IlepeJ, HUM +32

a)

6)

)

)

) B 1 M nepex HuUM
)

)

)

) B 1 M 3a vuMm (maxser KpacHbiM | -33
u

Tabymma 111
PE3Y/IBTATH BUOJIOKAIIJMOHHOI'O MCCJIEJJOBAHUS MHBIX OBBEKTOB B IIAPUIIBIHCKOM IAPKE OT 25.12.2013 r. (ONEPATOP
BUOJIOKALIMK B.B. BPVHOB, UCIIAHCKUE PAMKH, ITOCJIE 16 4ACOB, /10 16:25 MCK)

O6beKTBI

3amepbl sHepretuku (B Oas-
J1ax)

1. Poronga ¢ Goruneit Ilepepoit (3amep B
0,5 M C JIMIIEBOI CTOPOHBI CKYJIBIITYPHI)

2. Mocruk 4epe3 ospar y Hosoit Musiou-
piva

a) 3aMep, KOI/Ia OlepaTop CTOUT JIMIOM K
HCTOKY OBpara

6) 3amMep, KOTJja OepaTop CTOUT JIAIOM K

+11 oboporos pamku (~ +400
6aJs1710B)

+66 oboporoB pamku (o va-
COBOIi cTpeJIKe)
-38 06opoToB pamkKu (IPOTHB

YCTBIO OBpara
3. HoBasi MuioBuia

4. Crapas Munosuza
5. Bunorpagusie Bopora

rpajubiMu Boporamu

IEHTPe 9TOU KypraHHOH I'DyIIIbI

6. Crapasi JIUCTBEHHHIa PsiIOM ¢ BuHo-

7. Kypram y Hepacrankuno, c¢ asymsi | +20 060poToB
esIsIMuU
8. Bospmoii kypran y Hepacraukuno (Bol- | 400  (6e30cTaHOBOYHOE — Bpa-

COTa ero OKoJIo 2,5 M; C HEro ylaJja e.J'IB) B

YACOBOH CTPEJIKH)

+13 oBoporos (~ 4460 6Gam-
JIOB)

+11 o6oporos (4400 Ganos)
+11 o6oporos (+400 GamnioB)
+00 (6ecnpeprlBHOE BpaleHne
PAMKH 10 YaCOBOi CTpeJIKe)

IeHue paMKd C YCUJIeHUeM
CKOPOCTH BPAIICHUSA)

HUS 30POBbS UCIIBITYEMBIX, X SHEPrOPE3ePBOB, UX YaKp-
CTOTH, TpadUKOB 3MOIMOHAIHLHOTO IABJCHUS, SHEPIHUH,
CUMMETPHUHU TPABOil 1 JIEBOH MOJIOBUH OMOIOJsI, Oajamca
opraHoB, sHeprobasnanca (puc. 4-12). Hamuno BbipaBHU-
BaHUe, yCUJIEHNe, TapMOHU3aIUs OUOIIOJIs, - IPUYIEM ITU
ABJIEHNST OB 3aPETrUCTPUPOBAHBI C TIOMOIIBIO MCCIIETO-
BaHUS IO JBYM HE3aBUCHUMBIM METOIUKAM, IBYMSI OTIe-
paTropaMm, KOTOpbIe B XOJe SKCIEpHMEHTa He CcoobIma-
JIn JpYyT JPYTy IIPeJBApUTEJIbHBIE JAHHBIE O COCTOSTHUU
J00pPOBOJIBIIEB.

Mpbr MokeM HAOJIIO/IATh POCT TOKa3aTeseit dHepTruu
Bo Bcex cucremax. CaMmasi CUJIbHAsl PeakIus: T'OJIOBHAs
30Ha, 30HBI OPraHOB MaJjIOTO Ta3a, WMMYHHAs CHUCTEMA,
SHIOKPUHHASA CHCTEMA.

O6mbsicHeHne TaKOBO:

1. Ilpy BBINIOJIHEHUN OIPEIEJEHHBIX IIPABUJ BO3JIEH-
CTBHE CBATUJININA Ha JIOAEH MOJOKUTETHHOE.

2. IIpaBuiia cocToAT B TOM, 9TO JOOGPOBOJIBIIBL: a) CTPO-
[0 CJIEYIOT YKA3aHUAM PYKOBOJIUTEJs] IKCIEPUMEHTa; )
CEpPbE3HO OTHOCATCSA K BBIMOJHEHUIO PUTYAJIOB, HMOPSAIKY
paboTHI TIEpeJI, Ha U NOCJIe CBATIIININA; B) HE CyeTsTCsI, He
MemaoT oneparopam oumosokaruu, NI'A-1, Tormocbhemiu-
KaM; T') CAMHU CJIEJAT 38 TeM, ITOObI [0/ KaXKBIM U3 CeMU
VKa3aHHBIX WM JIEPEeBbEB MPOCTOSITh MATH-CEMb MUHYT,

COCPEJIOTOUYNTBCST U YBUIETH IEPE] CBOUM ‘BHYTDPEHHUM
B30pOM~ KaKOH-I100 IBET.

3. Ilpu mrenbHOM, MHOrOYACOBOW paboTe B SHEP-
rOAKTUBHBIX 30HaX (u Ha L[ApPUIBIHCKOM CBATWIMINE, B
YACTHOCTH) CJIELyeT COBJIIOIATD “IPABUIIO JTUHAMUIECKOTO
[oceleHus’, T.e. B MeCTax, IJie 3aperuCTPUPOBAHBI MOIII-
HBIE SHEPIOM3JIYUEHUsI, HEJIb3s] OCTAHABIMBATHCST HAJIOJITO
(u, Tem Gosee, cuaersb, jexars). HeobXomuMo JBUraTh-
csl, TO BBIXOZs, TO 3axoid B DA3 (wim Ha caTHIAIIE),
BHUMATEJILHO CJI€/IsI 38 CBOMM CaMOUYyBCTBHEM. B ciydae
ceprebneHnsi, roJIOBOKPYKeH!sI, M3MEHEHUsI 3PUTEIbHO-
0 BOCIPUATHUSI WU IIPU IPOSIBJIEHUN JPYIUX “CTPaHHO-
cTeil”, HeOOBIYHBIX HPH3HAKOB® HAJ0 TYT YK€ COODIIUTDH
DPYKOBOJIUTEJIIO ¥ MEJIUKY, M HEMEJJIEHHO BBIXOIUTH C T€P-
puropun DA3. Beriifg, npoBecTH ceaHC peakcanuud. A
DPYKOBOJIUTEJIIO U MEWKY OTMETUTH 3TO B CBOEM [THEBHUKE
(>kypHAaJIe) U OTBECTH UCIBITYEMOTO B MOJIMKJIMHUKY.

4. CpaBHeHUE PE3YIHTATOB SHEPTOCHEMKH, TPOBEIEHHOM
JIBYMsI HE3aBUCUMBIMU ottepaTopamu (6uosokarmn u ITA-
1) Tak:ke BBISIBUJIO CXOJHBIE TeHJeHIuu (puc. 3a, 3b):

3K cuacTbio, y HAC BO BpeMs SKCIEPUMEHTa HH y KOTO W3 JEBATH
MPUCYTCTBYIOIIMX HUYEro OOJIE3HEHHOIO WJIM 3KCTPAOPIUHAPHOIO
He HAOJIONAJIOCH, T.€. HAIIEMy MEAWKy paboThl B 9TOM ILIaHE HE
pubaBUIIOCH.
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Tabauna IV
PE3BWIBTATH U3MEPEHHII BIOWELL [0 IIOCELEHUS] SHEPTOAKTHUBHOI 30HBI “LIAPHUIBIHO” MTOCJE (BCE U3MEPEHHSI BE3 ®UJILTPA),
27.01.2018 r.
ITapameTpsbr Cpeiaee Cpeiaee Pazuuna B
3HaYeHWEe 1O | 3HAYEHHe nporenrax (%)
[IOCEIIEHUS nocje 110/ 10C1E
2903 (Tpoe | mocemenust
UCIIBITYEMBIX ) 903 (Tpoe
HCIBITYEMbIX)
DMOLMOHATBLHOE JAaBJIEHUE 2,88 3,05 5,47
DHeprust 60,20 68,21 11,74
Cummerpus JI/11 93,64 95,00 1,44
Bajnanc opranos 86,99 92,03 5,48
Koaddunment sarponun 2,25 2,17 -4,00
Koadbdbunment dpopmer 2,37 2,34 -1,14
OpraHbl U CUCTEMBI
Cucrema Oprau
TosioBa 4,80 5,43 11,60
T'raza 4,89 5,57 12,32
Ilepebpanbras 30Ha (KOpa) 5,36 5,83 8,12
CepieuHo-CcoCyIuCTas CUCTeMa 4,78 5,47 12,61
Pecniuparopnasi cucrema 5,63 6,77 16,89
DHJIOKPUHHAS CUCTEMA 4,77 5,77 17,39
OnopHoO-IBUraTe/bHAS CUCTEMA 5,19 5,95 12,78
ITumeBapurenbHasi cucreMa 4,98 5,71 12,78
MouernosioBasi cucrema 5,72 6,64 13,76
Hepenas cucrema 4,66 4,85 3,99
NmmynHas cucrema 4,13 5,10 19,07
3Heprun 58 [x (x10°3) _ BoipasHuBanHve 96% ;.
Banawc 97% "VHAANG 71% | an
JKCTpasepT ! WuTpoBepT
6 COOWSNEHEA KASHE . JTAYHER &
Mo oTHOWEHNID K I nepexueaHua
5 APYyruam ‘ ......... o orHowenuoxcebe
Pa6ora | Jlom

Xonoa ' Tenno

Chesa Cnepean Cnpasa (a)

(a) BoipasHuBaHue 98%
7 ViHgaxg 100% AH
1
IHeprus 74 [x (x1073) SkcTpasept ViHTposepT

4 6
BanawHc 96% TOOWaNEHaN KASHE
Mo oTHOWeHMIo K

JIAUHbBI®
nepexveaHuna
Oo.ox xcebe.

Pabora Aom

9
@

. Xonoa ’ Temo
-

ADVELM.

Puc. 7. Cocrosiame wakp wucnerryemoro Nel no (a) m mocne
— i Sk nocemenns A3 “Ilapunpbao” (b).

(b)

Puc. 6. Kapruna sHepreruyeckoro moJist ucnbiryemoro Ne3 1o moce-
menns (a) W TOC/e TIOCEITeHNsT SHeproakTHBHOH 30He! “Ilapumpmo’ — HOBBIIICHNE T'DANUCHTa SHEPIOIOoJId IIPU ABHKCHUAN C 3a-

(b). rmaja Ha BOCTOK IUIONMIAQJKHM; W HAJW4We Ha Heil CHilb-
HBIX 9HEPrOAHOMAJINI. DTU IHEPTOAHAMAJIINH — IIPUPOJIHBIE
(HEpPrUsl JIEepeBbeB), W PYKOTBOPHBIE (KypraHbl, UypHI,
KocrpoBuine). VIMEeHHO HPOXOXKIEHHE IIOCETUTENel CBs-



B.B. BpyusoB u gp. Bausinue I[apuiipIHCKOr0 CBATHIININA HA HCIIBITYEMBIX

BuipaBHuBaHme 95%

" Virggse 94% an
kcTpasept WnTposept
6= TONWANEHER KATHE NwUHER "6
Mo oTHOLWeH K K nepexuBaHua
Pabora Aom
___Xonoa q Tenno
‘ ﬂ
]
(a)
BuipasHuBaHue 95%
7 ViHgasG 78% AH f
dkcTpasepT | WHTposept
=TT COUWaNEHEN RASHE . NAYHeE "6
Mo oTHOWeH WO K nepexvsaHuA

AEYEAM
Pabora
Xonog

1
{
‘._.-_. -H0.0TMOWa Mo K CeB8—mm
1
i

Aom

Tenno
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3MOLUWMOHANTLHOE [ABNEHUE

CNGKORHBIA
2 1 2

IHEPTUA

TIEHIKERHAR MOBLILIEHHAR

CAMMETPUSA /T

BANAHC OPTAHOB

HUSKITA

Puc. 8.

nocemenust A3 “Ilapunsiuo” (b).

BeslpagHuBanue 62%

Cocrosinue 4akp ucobiryemoro Ne2 no (a) u

' fAH f

Z HgexG 52%
JKcTpasept WHTpoBepT
6=~ COSUWENEHSA RASHE . TIWYHERE "6

Mo oTHoweHwu K

nepexuveaHua

ADVELAM.
APY
Pa6ota
Xonoj

«.oo!uamumo.&:aﬁa.... s
Jom

. Tenno

BuipasHmsanve 92%

7 Vinggvg 100% An
SkcTpasept WHTposepT

6T CONVaNEHIA RATHE TWUHER %
Mo oTHOWeHKIO K nepexviBaHnA

= APYCIaM i L10.OTHOWIBHILIO K. CRER - ¢
Pabora Jfom
Xonoa Tenno

Puc. 9.

(b)

nocemennst A3 “Ilapunpao” (b).

mocJjie

Cocrosinue 4akp ucnbiryemoro Ne3 no (a) u mocse

[} i@ » 3 4 ]

I nocne nocewerna sHeproakTEHoi 30 «Uapuusitos

B 20 nocewerna skeproaxTUsHoR 30Hs! <LlapULIHOT

Puc. 10. Amanus Ipyrux mapaMeTpoB HCIBITYEMBIX JO M IOCTe
nocemenust A3 “Ilapunbiuo” (ucnbrryemsrit Nel).

IMOUVNOHA/TbHOE JABNEHWE

CNOKOAHLIA

IHEPTUA

MIOHIXEHHAS

CUMMETPIUA 1/M

BANAHC OPTAHOB

HU3AA ONTHMANEHLIR

B a0 nocewenin sHeproaxTuerai soms «Llapuusinos

B rocne nocewerng sHeproakTuEHoi soms <LlapuLsiHon

Puc. 11. Ananus apyrux napaMeTpoB HCIBITYEMBIX 0 U IIOCJIE
nocemernnst A3 “Ilapunpiao” (ncnbrTyeMsrit Ne2).
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IMOLMOHANLHOE JABNEHWE

MTHMATEHEIR

CTIOKOMHLIA

P! o e n

MOBLILIEHHAR

CAMMETPUA JI/N

BANAHC OPTAHOB

- A0 NOCELIEHNA SHEProakTUBHOM 30Hb! «Llapuubiros

. nocAe NOCELLEHNA SHEProakTMEHOM 30Hk! «LlapuLsiHos

Puc. 12.  Amanus Ipyrux mapaMeTpoB HCIBITYEMBIX JO M IOCTe
nocemenust A3 “Ilapunsiao” (ucnbrryeMsrii Ne3).

THJIAIIA MEXKJy STUMHU “SHEPrOKOJOHHAME MPHUBOIUT K
X CBOECOOPA3HOMY “9HEProMaccarKy’ BUXPEBBIMHE ITOJIOXKHU-
TeJIbHBIME (IIPABO3aKpyUIeHHbIME) TojsaMu. O ToM, 4UTO
9TO — BUXPEBbIE IIPABO3AKPYYEHHbIE 10JIs (61aronpusaTHO
JIefiCTBYIOIINe Ha JIIOJIEl ), HAIIPABJICHHBIE HA II0CeTUTe el
(a He OT HUX) CBHUJETEIBCTBYET TO, UTO PAMKH B PYKax
onepaTopa OMOJIOKAIH B STUX II0JISAX BPAIAIOTCS BIPABO.

5. Vmenno 49érkuit 11aH u opranu3arus paboThbl, BbI-
[TOJTHEHNE PUTYAJIOB U HA3BAHHBIX BBIIIE ITPABUJI, PEXKAMA,
“IMHAMIYECKOTO TOCEIeHnss’ W KOHTPOJIsI 33 BPEMEHEM
paboThl, mMepepbIBAMHU, CAMOYIYBCTBUEM YYACTHUKOB I103-
BOJIMJIO JIOOUTHCS HOJIB3BI JIJI YIACTHUKOB SKCIEPUMEHTA,
n36exkaTh Bpejia (00 HeKTHBHBIM T10/ITBEPIK IEHUEM CJIYKAT
u pesynbrarel COD).

B obmem xe caygae mamo ormerurh TO, uro llapu-
[BIHCKUN MapK-3aIll0BEIHUK OBLI BEJUKOJIEITHO CIIPOEKTH-
pOBaH M OTCTPOEH BEJIMKMMH MacTepaMu, 30449uMu B.
Baxxenossim 1 M. KazakoBbIM, cO 3HAHMEM U HCIIOJIb30Ba~
HUEM U JIAaHAMAMTHBIX 0COOEHHOCTEN, U ApXUTEKTYPHBIX
MIPUEMOB, W CBOWCTB YKUBBIX JIEPEBBEB, BOJIbI, KaMHEH,
U ¢ y9€TOM TOro, YTO OBLIO UM HU3BECTHO OT IPEIKOB-
A3BIYHUKOB. llonTBEepXKIeHNEeM TOCTIETHEro CIyKaT JlaH-
Hble TaOJMIBI 3, TJie OTPa’KeHbl SHEPro3aMepbl HHBIX
06bekToB [lapunplHCKOro TapKa, T.e. BHE CBSTHJIHIIL.

Urak, Bce yuacTaHuku sKcmepuMenTa B Llapurprao me-
pearoT CBOM 3HAHWS B Jap TeM, KTO HIET B MapK, K
ABOPIIAM, Ha CBATUJININA C OTKPBITON, YNCTON, PaJOCTHON
aymioit. U emé Mbl lepesiaeM TPENeTHOE, BBICOKOIY XOBHOE
OTHOIIIEHNE K CBATBIHSIM IIPEJIKOB, K ux namsaru! Jla Oymer
TaK W HBIHE, U MPUCHO, ¥ BO BEKU BEKOB!
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