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PA3JIEJI |. PU3UKA

borociaoBeknit M. M.
HoBasi koHIenuusi CTPOUTENbCTBA CAMOJIETOB KAK Pe3yJ/bTAT NePeoleHKH TeOpUun
NMOAbeMHOM CHJIbI KPbLJIa

AHO BO «YHwunuBepcutetT npum MexnapnameHT
(PoccQasHHleTeEep)oypr
doi: 10.18411¢cieneconf03-2021-01
idsp: scienceconf3-2021-01

AHHOTAIUSA

B craThe naHa kpuTHKa TpUMEHEHUs TeopuH bepHyiu ans o0bsCHEHUS MOIbEMHON
CHUJIBl KpbUla camoiieta. YkazaHa ommuoOka H.E.JKykoBckoro, KOTOpBI pa3BUBai HIIECIO
CYIIIECTBOBaHMS MOJBEMHOM CHIIBI KpbUia. M3moskeHa anbTEpHATHMBHAs TEOpHsl MoJieTa C
00pa3oBaHWEM I0J] KPBUJIOM CaMOJIETa YIUIOTHEHUS BO3JlyXa — «BO3AYIIHOW TMOMYIIKK.
[IpennoxeHa HOBasi KOHCTPYKIUSL KPBLIIBEB CAMOJIETa, OCHOBOM KOTOPOIl SIBISETCS IIUPOKUE
KPBUIbSI C U3MEHSIIOIIEHCS UX TUIOMIAIbIO.

KuioueBble cjioBa: moabeMHasl Cujla Kpblila, TeOpus MoJETa caMoéTa, KOHCTPYKIHUS
KPBUIbEB.

Abstract

The article criticizes the application of Bernoulli's theory to explain the lift force of an
airplane wing. The error of N. E. Zhukovsky, who developed the idea of the existence of the
wing lift, is indicated. An alternative theory of flight with the formation of an air seal under
the wing of the aircraft — an "air cushion” - is presented. A new design of aircraft wings is
proposed, the basis of which is wide wings with a changing area.

Keywords: wing lift, airplane flight theory, wing design.

Wnes cymiecTBOBaHUS MOABEMHON CHIIBI KPbLIA MTHUIIBI, KaK O0BSICHEHUE MTOYEMy OHA
MOJXET JIeTaTh, KaK MW3BECTHO, NPUHAVICKUT HUTAIbIHCKOMY YUYEHOMY M XYAOXKHUKY
Jleonapno na Bunun, xotopsiii Beickazan €€ B 1505 r. C mosBiieHHEM CaMOJIETOB dTa HUjes
HOJIy4YHJIa MOAKPEIUIEHHE ¢ TIOMOLIbI0 MaTeMaTHYeCKUX (OpMyIl, YTO MPHUAAI0 € HaydHYIO
OCHOBY.

B Hactosmee Bpems 3Ta wules paszzensercs ABYyMs LIKOJaMM — 3amaJHod H
poccuiickoii. B 3amanHas mkone oObsICHEHHE MOJbEMHOM CHUJIbl 0a3upyeTcs Ha ypaBHEHUU
bepnyniu, npencrasinenHoro uM emeé B 1738 r. B ero tpaktare «I uapoannamukay. CoriacHo
Teopeme bepHymnM, MmombeMHas CHiIa BO3HUKACT BCJICICTBHE WCKPHUBICHUS BEpXHEU
MOBEPXHOCTH a3pOJIMHAMUYECKOr0 NMpodmiis — Kpblila camoiieTa. Bo3ayx Haa BepxHel ero
MIOBEPXHOCTHIO JIBIKETCS ObICTpEe, YeM 0] HIDKHEH, MeHee H30THYTOH MITM TIOYTH TUTOCKOH,
U B COOTBETCTBUU C TeopeMoil bepHymin 3To mpuBOAMT K 00pa3oBaHHIO TaM 00JacTH
MOHMKEHHOTO JTABJICHUS, YTO U TIOPOXKIAET HAIIPABICHHYIO BBEPX MOIBEMHYIO crity. OHaKko
3TO 0OBSICHEHHE HE MOJIHOCTBIO YCTPAaUBaeT COBPEMEHHBIX CHEIMAINCTOB, YKAa3bIBAIOIIUX HA
ero uecoBepmieHcTBo [Drela M., 2014; Pemxuc Da., 2020]. B Hamelr crpane
I''1.KapaueBckomy [2019] ynmanoch TEOpPETHYECKM BBIIBUTH U JKCIEPUMEHTAIBHO
MOJTBEPANTh, YTO CYIIECTBYIOIIAs TEOPHS HE OOECTIeYMBAET BOSMOKHOCTh C HEOOXOIUMOMH
TOYHOCTBIO MOJETHPOBATh U ONPENENATh KapTUHY M TapaMeTpbl MOTOKa BO3yXa OKOJIO
00TeKaeMbIX MM JIFOOBIX MaTepHAIBHBIX TEJ TMPAKTHYECKH BO BCEM JI03BYKOBOM JHAINa3oHE
OTHOCHUTENIbHBIX CKopocTeil. B cuiy 3TOH 0COOEHHOCTH SIBISIIOTCSI HECOTJIACOBAHHBIMU
CMpakTUKOW ¥  (YyHJAMEHTAJIbHBIMU  3aKOHaMH  MEXAHUKM T€  HMHTErpajibHbIe
XapaKTEPUCTHKH, KOTOpPhIE BBIPAKAIOT CHUJIOBOE B3aWMOJCHCTBHE BO3AYLIHOTO IOTOKA
¢ 00TeKaeMbIMU UM TEJIaMH.
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[IpoBeneHHBIE HaMU aHANM3 HCHOJB30BaHUS Teopuu bepHymmu s 0O0BICHEHUS
BO3HMKHOBEHUS MOABEMHON CHIIBI Kpblla OOHapyxuBaeT Tpu owmuOku. IlepBas coctout B
TOM, YTO B OMNbITaX B a3pOJMHAMHUYECKOH TpyOe MCIONb30BAICA HE CUMMETPUYHAs I10
IpoQWI0 IUIOCKOCTh, @ BBIIYKJIAs, NPUYEM TOJBKO C BEpXHEW cTOpoHbl. M 3Ta BhIIyKIas
4acTh KpbUla CO3Ja€T HEKOTOPOE MPENATCTBUE I MPOXOKICHUS BO3AyXa HaJ HEH, B TO
BpEMs KaK HIKHSAA 4YacThb KpbUIA TAaKOTO IPEMSATCTBHS — HE Ipexacrasiser. PasHunma B
CKOPOCTH IPOXOXAECHMS MOTOKOB BO3AyXa W INPHUBOJAUT K PAa3sHOMY JAABJICHUIO Haa U IOJ
KpputoM. HekoTtopoll aHanmormei 31ech MOXKET CIYXHUTh HMPOXOKICHUE IOTOKA BOJBI WIH
BO3/yXa 4Y€pe3 CYKUBAIOLIUICS NPOXOA, YTO NPUBOJAUT K IOBBIILIEHUIO B HEM CKOPOCTH
IIOTOKA.

Bropas ommubka COCTOUT B TOM, YTO Pa3HOCTh BEPXHETO M HIDKHETO JAAaBJICHHA HUKAK
HE MOXET CO3JaBaTh MOABEMHYIO CUITY, HEOOXOAUMYIO JUIsl yAepKaHUs caMOJIETa B BO3YXE,
O0COOEHHO TSKEIIOro. 3/1€Ch KEJIaeMO€ BbIIAHO 32 JEHCTBUTEIBHOE.

Tperbst ommOka COCTOMT B TOM, YTO HENPAaBOMEPHO HCIOJIb30BaTh JIaHHBIE
HKCIEPUMEHTa C JBHKYIIUMCS IOTOKOM BO3]yXa, OOTEKAIOLIUM HEMOABM)KHYIO MOJENb
KpBbLIa, C peallbHBIMU YCIOBUSAMU I0JIETA, B KOTOPBIX CAMOJIET IBUYKETCS, a BO3AYIIHAs cpefa
MOKET OBITb OTHOCHUTEIBHO HEMOABM)KHOM, ABIDKYILEHCS C HEOONBIION CKOPOCTHIO WIIU
JBUKYLIEICS B HAIIPABICHUY JBUKEHUS CAMOJIETA.

B nocnegnue roasr Begymuii adponunamuk CHIA Doug Mclean monsiTancs BBIATH
3a cyry6o QopmaibHble MaTeMaTHMYeCKHMEe paMKU W BIUIOTHYK 3aHATHCS (U3NYECKUMHU
IPUYHUHHO-CJIEICTBEHHBIMH CBSI3SIMHM, KOTOpPbIE MOIJIM Obl OOBSCHUTH BO3HUKHOBEHUE
HOJbEMHOM CUIIBI BO BceX ee IposiBieHusx. ClokHoe OObsICHEHUE CYTH MOJBEMHON CHJIBI
OCHOBAHO Ha JIONYILIEHHWH, IIPUHATOM KIACCHYECKOW a’pOJMHAMUKOW: BO3IYIIHBIA IOTOK,
oOTtekast mpoduib Kpbula, BeleT cels Kak CIUIOIIHAsg cpena U jaedopMmupyercs cienys
KOHTypaM mnpoduis. Ota aedopmainusi 3aTparuBaeT CIOW KHIKOCTH, OOTEKAIomEeH Kak
BEPXHIOIO, TaK U HIKHIOK IIOBEPXHOCTb KpbLIad. «AdDpOAMHAMMYECKAs I1OBEPXHOCTD
OKa3bIBAeT JIaBJIEHWE Ha OOIIMPHYIO O0JIaCTh B TaK Ha3bIBAEMOM OapH4ecKoM Ioiie (Toje
nasnenns)» [McLean D., 2012].

B nHamel crpaHe HIEH0 CYyHIECTBOBaHUA MNOIBEMHOM CHJIBI KpbUIA pasAeisul U
pasBuBan H.E. XXykoBckuii, X0Ts 3anafiHbIE yUEHBIE 10 CUX IIOP JENAIOT BUI, YTO HUKOIIA O
HéM He cabimany. B 1906 rony on ony6nukoBan paboty "O nmpHcOeIuHEHHBIX BUXPSAX', B
KOTOpOW BbIBEN (HOpMyIly Ul OIpeneseHHs MOJbEMHON CHIIBI Kpblia, IMOJOKEHHOW B
OCHOBY BCEX a’pOJAMHAMHYECKUX PACUETOB - KPbLIbEB, KOMIIPECCOPOB, BO3AYLIHBIX BUHTOB,
BUHTOKPBUIBIX allllapaTOB M MHOTMX Apyrux MamuH. @opmyna XKyKoBCKOro 3By4MT Tak:
NOJABEMHAsI CHUJIA, pa3BUBAaEMasl KPBLJIOM IPOU3BOJIBHOM (OpMBI, paBHA MPOU3BEIECHUIO
MaccOBOH IUIOTHOCTH BO3JyXa Ha CKOPOCTb IIOTOKAa BIAJIM OT KpbUIA, HA LUPKYJSIHUIO
CKOpPOCTH 00aBOYHOTO TE€UEHHUSI BOKPYT KpbUIbeB M Ha pa3Max kpbuia [JKykoBckuit H.E.,
1925]. Ocraércs TOABKO YAMBIATHCS, YTO B 3TOM (hopMyse OTCYTCTBYET MOKa3aTeib TOTo,
panu yero opmyna u O6bUTa co3/laHa — Beca CaMoJIeTa, KPbUIbs KOTOPOTO AOKHBI HE TOJIBKO
i 5 H dzd dBO,lgnepxuBas oT nageHus, HO U 00ECIICUNBATH TTOJIET.

[Tockonbky o0bsacHenue, nannoe H.E.JKykoBckuM, siBisieTcss oOLenpru3HaHHBIM, €ro
MOYKHO CUMTaTh €IMHCTBEHHO NMPaBMWIBHBIM U UCTUHHBIM. Takoe oObsICHEHHE BOIIJIO BO BCE
HalllM Y4eOHMKM M TIOYTH HM y KOTOo He BBI3bIBA€T COMHEHHH. bonee Toro, mpusHaBas
cyliecTBoBaHME (peHOMEHA MOIBEMHOM CHIIBI KPbLIA, CErOAHS JIENaeTcs MOMBITKA AaTh eMy
Oosee mpaBUIIbHOE, yTOUHAOIIEe oObsicHeHue. Tak, B cioBape no ¢usuke E.C. [InatyHoBa c
coaBT. [2018] cka3zano, uto «mombemHas cwia (elevating force, lift) xpbuta camonera»
co3maéTcsl pa3HOM TEeOMETpHUeld ero BEepXHEeW W HIDKHEW TOBEPXHOCTEH H 1MOAOOpOM
OTIPEIeIEHHOTO yTJIa aTaKh HAOeTaroIlero BO31yIIHOIO TOTOKa.

BaxxHO OTMETHUTD, UTO HECMOTpPSI HA UMEIOILYIOCS KPUTUKY TEOPHH MOABEMHOMN CHIIBI
KpbLIa, OHa ABIseTCS 0a30BOM JUIsl CTPOUTEIHCTBA CAMOJIETOB BO BCEM MHpE.

ATNbTEpHATUBON OSTOM TEOPHHM SBIISICTCS TEOpHs OOpa3oBaHUSI MO KPBUIbIMHU
camounéra, pa3orHaBierocs 1o noaxonsuiei ckopoctu 200-300 km/gac, yIIIOTHEHHUS BO3/AyXa
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- «BO3JYIIHOM MOJYLIKW», KOTOpas U YAECPKUBAET caMOJET OT majeHus. MHTepecHo, 4yTo 00
00pa3oBaHUM YILUIOTHEHUS BO3AyXa MOJ KPbUIbSIMH MTHI] BIIEPBbIE CKa3ajl UMeHHO JleoHapo
na BuHumM, KOTOPBIH, CllesaB MPaBUIbHOE 3aKIIOUYEHUE O MPUYHMHE MOJETA MTHUI, OMNOOYHO
MOCYUTANI, YTO 3TO YIUIOTHEHHE CO3AaéT MUPHUYECKYI0 MOABEMHYIO cuily. BrocnenctBumn
ABUAKOHCTPYKTOpPbl HE OOpaTW/M BHUMaHHUS Ha €ro cioBa 00 YIJIOTHEHHHM BO3yXa IOJ
KPBUIOM ITHUI] U JJIs1 OOBSICHEHUSI MTOJIETA caMOJIETA CTaIM KCIIOJIb30BATh €ro MPEICTaBICHHE
0 MOJBEMHOM CHJIE KpPbLjla IITULL, IEPEHECS €ro Ha KPbLIO CaMOJIETa.

[Tomumo HecoBepleHCTBa OOCYKIaeMOW Teopuu, OOHapy>KuMBaeTcsi M e€ MoHas
omn004HOCTh. {1l TOrO, YTOOBI JIydllle MOHATh YTO Ha CAMOM JIeNie YACP)KUBACT JICTSAIINN
caMoJIET B BO3J/lyXe, HAJ0 OOPaTUTHCS K APYroMy Ciaydaro nepeMelieHus GU3ndeckoro Tena -
B 0oJiee MJI0THOM, YeM BO3/YX, Cpele, HaIlpUMED, B BOJIE.

Korna yenoBek BcTymaeT Ha TBEpAYyH MOBEPXHOCTh — 3€MIIO, OETOH M T.[. OHA
yIep>KUBAEeT ero Ha ce0e MOTOMY, YTO OHA IUIOTHAs M MOJIEKYJBI ATOH MOBEPXHOCTH HE
OTpBIBAIOTCS Jpyr OT Apyra. Korpa yenoBek BCTymaeT HOraMM Ha BOAY WJIM BCTaéT Ha
BOJIHBIE JIIXKH, BOJIA €TI0 HE YJEP/KUBAET HA MOBEPXHOCTH, MEXKMOJIEKYJISIPHBIE CBSI3U PBYTCSI
U OH IpoBaJUBaeTcsi B He€ 10 camoro aHa. Ho ecnu yenoBek, CTOS Ha BOJHBIX JIBDKAX C
MOMOIIIFI0 BHEIMIHEH CHibl (Ha OyKCHpe) HauyMHAaeT IBUTaThCs 10 MOBEPXHOCTU BOIBI U
HabepeT OCTaTOYHYIO0 CKOPOCTh (mpumepHo 25-30 km/4ac), TO IpoOBajIMBaThCS B BOJIY OH
YK€ He OyeT — JIbDKU OYyT CKOJIb3UTh 1O €€ MOBEPXHOCTH.

BaxxHo oTMeTHTh, YTO HUKAKOW MOABEMHON CHIIBI IPHU 3TOM HE BO3HHUKAET, HE OHA
YIIEPKUBAET €T0 HA MOBEPXHOCTH BOJBI. OOBSCHUTH 3TO MOKHO TOJBKO TE€M, YTO OCTaBaThCS
Ha MOBEPXHOCTU BOJIbI NO3BOJISIET MTHOBEHHOE YBEJIMYEHHUE MJIOTHOCTU BOJIbI MOJ JIBLKAMH,
BO3HHUKAIOILIEE BO BpeMsi ObICTPOro MX JBHUXKEHHS. JIBDKHMK HE MPOBAJIUBAETCS B TOJIILY
BOJIbI, T.K. MOJIEKYJIbI BOJIbI, 00Ja/iasi U3BECTHON MHEPTHOCTHIO, HE YCIIEBAIOT PACCTYIHUTHCH,
B pe3yibTaTe dYero IMoj JbDKaMu o00pa3yeTcss CBoeoOpa3Has «BOJHAS IOJYLIKa».
HaTtpenupoBaBmnch, 4eIOBEK MOXET CKOJB3UTh IO TOBEPXHOCTH BOJBI Jaxke Oe3 JbIK,
OykBaibHO Ha mATKax. Takoil copT Ha3zbiBaeTcs OapedyTuHroM. OHAKO ISl 3TOTO CKOPOCTh
OYKCUPOBKH J0JKHA OBITH eI Bhlie — npumepHo 50-80 km/gac.

WccnenoBanus, npoBeIeHHbIE B HAlLIEH CTpaHE B TEUEHUE MOCIEAHNUX ACCATUICTHH 110
UCCIIEJOBAHUIO  COCTOSIHUS  BOABI IPU  BO3ACHCTBHIO HAa  HEE  3HAYUTEIBHOTO
KPaTKOBPEMEHHOT'O JAaBJIEHUS, MOJATBEPAMIN BBbICKA3aHHOE HaMu IMpenmnosoxenue. Kak
0Ka3aJIoCh, MPU KPATKOBPEMEHHOM CHUJIBHOM JABJIEHWU Ha BOAY, MPOU3BOJUMOE MpHU yaape
Mo HeH, MPOUCXOAUT HE TOJNbKO €€ YIJIOTHEHHE, HO naxke 3aTBepaecHue [Mwunee B.H.,
Zaiinens P.M., 1968; Pribakos A. I1., 1996, CaBunbix A.C. u coast., 2017].

A Temepb MOKHO BEpHYThCSI K MojieTy camosiera. OmucaHHasi MpUYMHA YIep>KaHUs
JBDKHMKA Ha TOBEPXHOCTH BOJBI JIEKUT U B OCHOBE moisiera camoneta. Ho, B oTiinune oT
BOJbI, IUIOTHOCTh BO3/lyXa BE€CbMa Majla, MO3TOMY [UIsl JOCTHXKEHMs 3(]dekra mosera,
camoJieT JObKeH HaOpaTh OOJBIIYI0 CKOPOCTh — MPUMEPHO Ha OJWH MOPSAOK. YK€ NpHU
ckopoctr 200-300 km/4ac BO3AyX TOJ KPBUIBSIMH CaMmoJieTa HE YCIEBAeT paccesThes,
M3BECTHAsE UHEPTHOCTh MOJIEKYJI BO3/lyXa, Ha3blBaeMasl €ro BSI3KOCTBIO, a TAKXKe JEHCTBHE,
MOX0)Kee Ha yaap OONbIIOro M OBICTPOTO JaBJIEHHS Ha HETrO0 BCEro Beca caMoiiéra, He
MO3BOJISIET UM OBICTPO PA30MTHCh, YTO NPUBOJUT K €ro YIUIOTHEHHIO - 0Opa3oBaHUIO
«BO3YIIHOM TMOAYIIKM» U TO3BOJSET, ONUpasch Ha He€, jereTh. llpu nanbHelem
YBEJIUYEHUH CKOPOCTU CaMOJIETa BO3AYX MOJI €ro KpbUIbSIMU YIUIOTHSIETCSI HACTOJBKO, YTO
HaA&XKHO YAEpKHBAeT CcaMOJET OT mnafeHus. Ho Kkak TOJNBKO CKOPOCTh CcaMoOJIETa
YMEHBILIAETCS, MJIOTHOCTh BO3/lyXa MOJI HUM CHUXKAETCS, «IOAYIIKAa» CTAHOBUTCS OYEHb
TOHKOM, B CBSI3U C UEM TEpSET CBOIO MOAJIEP/KUBAOIIYIO CIIOCOOHOCTh, U CAMOJIET HAUWHAET
nazath. OcoOEHHO OBICTPO, KOT/Ia €r0 KPbUIbsl OTKIOHSIOTCS] OT TOPHU3OHTAIIH.

[Ipy yacTUYHOM HApYIICHWH HTOW TOMYIIKH, BBI3BAHHOM TypOyJICHTHBIM
cocTOsTHUEM aTMoc(epbl, BO3HUKAIOIIUM TPHU TMOSBICHUU HEYMOPSIOUEHHBIX BHUXPEBBIX
JIBUKEHUIM BO3AyXa pazIUYHBIX MaclITabOB U CKOpPOCTEH, 00YCIOBICHHBIX OBICTPON CMEHBI
BETpa U TEMIIEPATYPhI, CAMOJNET MOABEpraeTcs BCTpsicke («OontaHkey). [IpomomkuTenbHas u
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3HaYUTEIbHAs [0 CHJIE TYpOYJICHTHOCTb, Pa3pyLIAlOIIasi €ro <«IOIYIIKY», MOXET Jaxe
MPUBECTHU K MaJCHUIO CaMOJIeTa.

Taxkum 006pazom, Kak ¥ B IPUMEPE C BOAHBIM JIBDKHUKOM, TIPU MOJIETE camolieTa, Mo/
€ro KpbUIbSIMU HUKAKOM MOABbEMHON CHIIbI He BO3HUKaeT. [IpencraBieHue o moabseMHOM cuiie
KPBUIbEB, SIKOOBI BO3HHKAIOIIEH IpH MOJEeTe caMojieTa M 00ecneunBarouield ero MoJer,
MPEJICTaBIISIET BCErO JIUIIb OMMOOYHYI0O HHTEPIPETALIMIO YACPKAHHS caMOJIeTa B BO3AYIIHOM
cpeze.

C yBenuueHUEM BBICOTHl IIJIOTHOCTb BO3/AyXa YMEHBIIAETCS, IOITOMY JUIs
00pa3oBaHMs BO3YIIHOW MOMYIIKH MOJI KPbUIbSIMH, OOECIEUMBAIOIIEH €ro MoJET, caMoJeT
JOJIKEH JIETeTh ¢ OOJIbIIEH CKOPOCThIO, YeM MpHU MOoJIETaX HAa HEOOJbIIMX BhIcOTax. Tak, Ha
BbicoTe 10 ThIC. METPOB IUIOTHOCTH BO3/AyXa B 3 pa3a MEHbIIE, YeM Ha YpPOBHE MODS
[baiinakoB B.b., KnymoB A.C., 1979]. [TosTomy anst 00pa3oBaHusi BO3AYIIHON MOAYIIKH IO
KPBUIbSMHU, CaMOJIET JIOJDKEH JIETETh C OONblleHd CKOPOCTbIO, YEM Ha BbIcOTE l- 2 ThIC.
METPOB.

B nenom, mig nonera camolieTa HY>KHBI TPH yYCIIOBUS: HEOOXOAUMAs WIH TOCTATOYHO
0oJbIIas MIOMIAAh KPBUIBEB, JOCTATOYHO OOJIbIIAS €ro CKOPOCTh U HaJU4Me OCTaTOYHOM
KOHIICHTpAIlMX BO3/yXa (€ro MmioTHOCTH), T.K. Ha BbICOTaxX 0oJbIine 80 KM JIeTaTh CTAHOBUTCS
ormacHo, a Ha BbicoTe Bbime 100 kM, MO 3aKiIOYEHUI0 MeEXIyHapOJHOW aBUALMOHHOMN
denepanueii, aBUAIIMOHHBIC MTOJETHI CTAHOBATCS MOJIHOCTHIO HEBO3MOKHBIMU. Mududeckas
noasEMHAs CUIIa Kpbuia 37iechk He paboTtaeT: oObsicHsiemas E.C. [InatynoBeiM 1 coaBt. [2018]
«pa3Has TeOMETpUsl €ro BepXHeW M HIDKHEH MOBEPXHOCTEW M MOJI00p OMpEeesIeHHOTO yria
aTaku HaOeraromiero BO3AyIIHOTO MTOTOKa» He CIIOCOOHBI yAepKaTh CaMOJIET OT MaeHUS.

Camonér moxer Jetarb W 0€3 KpBUIbEB, HO TOT/Ia €My HY)KHa OYEHb OOJbIIas
CKOPOCTb, KOTOPYIO MOXKET 00€CIeUUTh TOJIbKO pEeaKTUBHBIN aurarens. Ho 3To Oyzaer yxe
HE CaMOJIET, a paKeTa.

W3 npencTaBieHHBIX pacCyKIE€HUN CIENyeT OJUH BaXKHBIN BBIBOJ: JIETETh MOXKET BCE,
4YTO YrOJAHO — KaMe€Hb, PaKeTa M T.I., JJS ITOrO0 HY)KHO BCEro JMUIb NPHUIATh TEIy
Ha/ijIeallee YCKOpeHue, a Juis TOro, 4ToObl MOT JIETETh CAMOJIET, UMEIOIIUN OTHOCUTEIHHO
HEOOJIBIIIYI0 CKOPOCTh, EMY HYKHO UMETh KPbUIbsl, KOTOPHIMHU OH ONHUPAETCS O BO3AYX.

O npakTHYecKHX BbIBOAAX U3 3TOH CTATbH

[lon BnusHUMEM OOLIENPUHATON TeopuM MONETa camojieTa — HaTWYMs HOIbEMHOU
CHUJIBI KPBIJIBEB - COBPEMEHHBIE TPAXKIAHCKHUE CaMOJIETBI IMEIOT OTHOCUTENIBHO Y3KUE KPBLIIbS,
MO3TOMY CaMOJIeT Il MOJAETa HykK/1aeTcs B O0JIBIIOM KOJIMYECTBE SHEPTUH (B BUJE TOIIUBA).
JlanbpHeliee cinegoBaHWE JOTME O IOABEMHOM CHJIE KpblUla IPUBENET K TOMY, 4YTO B
OnmxkaiiimeM OyaylieM OOLIMM TPEHAOM  CaMOJIETOCTPOECHUs OyJeT Mepexoa Ha Y3KHi
¢rozensk, BMecTuMocThio 6osee 110 kpecen. Mexay TeM y3kuil (ro3esbk CHU3UT IUIOIIA b
OTIOpHI HAa BO3AYX M MOTpeOyeT OOMbIIE TOIUINBA, YeM (I3 IIIUPOKUMA.

Ecin xe mniomanb KpeUIbE€B B Pa3syMHBIX NpEAeNax YBEIUMYWUTh, TO Ui TOJIETA
caMoJIETy TMOHA00UTHCS MEHbIIE YHEPTUH, YTO OUYEHb BAXKHO JJIi CHH)KEHUS CTOMMOCTU U
JAIbHOCTH mosi€Ta. HekoTopple KOHCTPYKTOpPBI CaMOJIETOB, HHTYUTHBHO 4YYBCTBYS
HEOOXOUMOCTh YBEIMYEHUS pa3Mepa KpbUIbEB, MONLIM Ha YyBelIMueHue ux JUiMHbl. Ho
YBEJIMUYEHUIO pa3Maxa KpbUIbEB MPENATCTBYIOT pa3Mephl (IIMPHHA) B3JIETHOM MOJOCHI.

Camorner ¢ OONBUIMMM KPBUIBSIMH MOXXET MPOCTO HE MOMECTHTHCS Ha CTOSIHKE B
aspornioptry. Hanpumep, uzBectHoii A380 , umeer pa3max KpbuibeB 79,8 Merpa, 4TO eaBa
MO3BOJISIET BIIUCATHCS B IapaMeTpbl COBPEMEHHON a’dpOAPOMHOM WHQPACTPYKTYpHI, IS
KOTOPOW MakCUMalbHO JonycTuMblid pazmep 80 M. Ilo 10 cm 3amaca ¢ kax101 CTOPOHBI.

VYBenuueHue IIOMAAN KpPbUIbEB MOXET OBITh JOCTHUTHYTO 3a CYET HOBOIO BHJA
KpbLJIa, OXBAThIBAIOIIETO MOYTH BECh (IO3ENSK camoj€ra 3a UCKIOYEHHEM €ro roJIOBHOMN
yacTH. KOHCTPYKTOPBI BOGHHBIX CAMOJIETOB YK€ TO MOHSUIM U CTalld CHa0XKaTh UCTPeOUTENN
Oosee mupokuMu Kpbuibsimu (Puc.1). .


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%B0%D0%B2%D0%B8%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%B0%D0%B2%D0%B8%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B8%D0%B0%D1%86%D0%B8%D1%8F
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Puc. 1. Poccuncekbiihn mctpeburtenb Cy

HIupoKuMH KpPBUTBSIMH CErOAHS CHAOXKAroTCs W OECHWIOTHUKH, OCOOCHHO HAallu
HOBeiimre. BpIrogy MCHonp30BaHUs MUPOKUX KPBUIHEB HYXKHO MEPEHSATh U KOHCTPYKTOpam
IrPpaXAaHCKUX caMoyieToB. (OCOOEHHO BBIFOJHO HCIOJB30BAaTh CaMOJIEThl C IIHPOKUMU
KPBUIBSMU JUIS MOJIETA HA HEOONBIINX BBICOTAX — 3-0 THIC. METPOB, YUUTHIBAS, YTO TNIOTHOCTh
BO3/lyXa TaM OTHOCHUTEJIbHO OoJjbluas. [l TOMOMHUTENbHON SKOHOMUHU TOIUIMBA CKOPOCTh
camonéTa o kHa ObITh cpaBHUTENBHO HeOounbIol — 500-600 km/4ac.

VYuyureiBas, 4To caMoyi€éTaM, OCOOEHHO BOEHHBIM, NPUXOIUTCS JIETaTh Ha pPa3HbIX
BBICOTaX U MPH PA3HBIX YCIOBUSIX U PEKMMAaX IMOJNETA - CKOPOCTH, BHICOTHI U OCOOEHHOCTEH
aTMoc(depsl, UCIIOIB30BaHNE IUPOKUX KPBUILEB UMEET KakK IUIFOCHI, TAK 1 MUHYCBI.

JUia yBenu4YeHHs JMana3oHa BBICOT M CKOPOCTEH MOJETa B IOCIEOHHE TOIbI
UCIIOJIB3YIOTCSL KPBUIbS M3MEHSEMOM TIeOMETpPHHM, B YaCTHOCTH KpbUIbS C HU3MEHAEMOI
CTPEIOBUIHOCTBIO. HECMOTpPs Ha TO, YTO Takass KOHCTPYKIUS KPBUIBEB MT03BOJISIET HECKOJIBKO
paclIUpUTh TEXHUYECKHME U TaKTUYECKHE BO3MOXHOCTH CBEPX3BYKOBOTO CaMoOJIeTa,
YAYYIIUTh €r0 B3JIETHO-NOCAJ0YHbIE XapaKTEPUCTHUKU, OHA HE CHOCOOHA JaTh IJIaBHOE —
perynupoBarh MJI0LaAb KPbUIbEB.

Hcxons w3 aroro, mpelaractcs KOHCTPYKIMS KpBUIBEB € H3MEHSIOIIEHCS HX
ioniaipo. JlocTuraercs 3To 3a CU€T rOPU30HTAIBHOIO YACTHYHOI'O CKJIAJBIBAHUS, TOUHEE
CABUTAHUSL KpPBUIbEB, KOTOPOE B 3aBUCUMOCTH OT YCJIOBUWA TOJIETA, aBTOMATUYECKU
YIpaBISIETCST OOPTOBOM 3JEKTPOHHOM cucTemMoi. Tak, /uisi mojiéTta Ha OOJBITUX CKOPOCTIX
KpbUIbsl CIBUTAIOTCS,, YTO YMEHBINAET MX IUIOLIA[b U COMPOTUBIEHUE BCE BO3pACTAIOIIEH
BO3NyIIHOU cpenbl. [Ipu monére Ha HEOONBIIUX CKOPOCTSIX M BBICOTaX 3-5 KM KPBUIbS
pa3BUraroTCs, 4YTO YBEJIWYMBAET CIOCOOHOCTh CaMOJIéTa OMMpaTbCcs HA BO3AYLIHYIO
MOAYIIKY U HKOHOMHUTH TOIUIMBO, a 3HAYUT, YBEJIMYMBATH JAJIBHOCTh MOJETa U BpeMs
HaXOXXJEHHUA B BO3Jyxe Oe3 J[03ampaBKU. JTO MOXKET OBbITh BBITOAHO HE TOJIBKO JUIs
CaMOJIETOB BOGHHOI'O, HO M TpaXkJaHCKOro HasHaueHus. Kpome Toro, B cimydae aBapuu U
BBIHY/ICHHOH TIOCAJIKU, PACIIPaBICHHUE KPBUIbEB Oy/IeT CIIOCOOCTBOBATH INIAHUPOBAHUIO, YTO
MO3BOJIUT OCAUTh CAMOJIET C HAMMEHBILIUM JJIs1 HETO U MUJIOTOB yIIEPOOM.

[lo HammMM OLEHKaM HCIIOJIb30BAHUE CAaMOJIETOB C H3MEHSIOIIEHCS IUIOIAJbIO
KPBUILEB JOJDKHO YMEHBIIUTH pacxon TomuBa Ha 10-15%. Jlns cpaBHEHUS UCHOIb30BaHUE
BUHIVIETOB I103BOJISIET COKPATUTh Pacxo/ TOILIMBA JIUIIb Ha 7%.
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Emé omHuM CpeacTBOM CHMKEHUS CTOMMOCTH pacxofa TOIUIMBA JJISI CaMOJIETOB
SBIIICTCS HM3MCHEHHE KOHTypa ¢ro3emska camonéra. Ero nHuime 1g0DKHO OBITH HE
BBINTYKJIbIM, KaK Y COBPEMEHHBIX CaMOJIETOB, a MO OOJbIIEH YacTH IJIOCKUM, YTO MOXET
co3iarh OONbIIYI0 TUIOIIAAL JaBJICHHUS caMoJI€Ta Ha BO3IyX. Tlakoe MAHHILE Oyner
JIEMCTBOBATH KaK €€ OHO KPBUIO U MOMOTaTh KPbUIbSM YIEP>KUBATh CAMOJIET B BO3yX€ BO
BpeMs nonéra. M, TeM caMbIM, CHUKaTh pacxo/l TOIUIMBA.

Kpome wucmonp3oBaHUS MIMPOKUX, OOTEKAOMIMX Kopmyc (ro3enspka, KpbUIbEB, U
IJIOCKOTO JHUINA B KOHCTPYKIUSAX NACCAXUPCKUX M BOCHHBIX CaMOJETOB, 3T U3MEHEHUS
OyIyT BecbMa IOJE3HBI U JIJISi CTPOUTENIHCTBA IJIAHEPOB, CYHIECTBEHHO YJIMHSS BpeMsl MX
HAaxXO0’KJICHUS B BO3/yXe€.

OtnaBas nmomxuHoe OonmpmmM 3acimyram  H.EKykoBckoro B co3maHuum Teopuu
a’POAMHAMUKHN U CTPOUTEIHCTBE CAMOJIETOB, CIEIYeT YYeCTb, YTO OE3yNpeyHbIX 3HAHUN HE
ObIBaeT, 4YTO C pPa3BUTHEM HAYKU MPEKHUE MPEACTABICHUS W TEOPUM IOJIBEpraroTcs
YTOYHEHHUSM U MpaBkam. I1o kacaercs u Teopun H.E.JKykoBckoro o noib€MHOM cuiie Kpbljia
caMoJéra.
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Abstract

Asymptotic method for studying kinetics of formation of objects, which reveal
quantum features at different space scales has been developed. The method is based on
widened interpretation of uncertainty principle and absolute certainty principle and also on
conception about object growth from small germs. Proposed phenomenological approach
allows us to obtain adequate evaluations of formation characteristics for subnuclear particles
and nuclei, crystalline nanoparticles and mesoobjects, for astrophysical/cosmological objects
as well. Both principles mutually complement each other and predict formation of objects that
so far are not widely known or, at least, well described in scientific literature.

Key Words: asymptotic method, kinetics of formation, object, quantum feature,
uncertainty, absolute certainty.
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Introduction

There are some particular problems in the sciences of microcosm, nano- and
mesostructures, astrophysical and cosmological objects. These problems are connected with a
determination of spatial boundaries between microphysics and macrophysics as well as of the
boundaries of uniformity in matter distribution in the Universe [1-6]. The question arises as to
where we can apply ideas about dynamics of quantum systems under the principles of
uncertainty [1-3] and certainty [4, 7]?.

Object sizes “intermediate” between atoms and solid bodies in mesoscopic crystal
structures (which behavior conform to the rules of both quantum mechanics and classical
physics) can reach considerable values, at which the lower complexity limit of a macroscopic
crystal is reached. Fundamental considerations and assessments of quantum representation
feasibility show that the “coordinate-momentum” uncertainty relation can fit for bodies with
the sizes about 10" m, i.e. at a level of nanometer scales. Currently more and more papers
deal with investigations of formation, evolution and properties of nanostructures and
nanostructure-based materials. These investigations cover processes of various physical and
chemical nature proceeding in a mesoscopic region of spatial scales up to 10 ° - 10* m: from
formation of atomic clusters on a molecular level and nanocrystal synthesis to global changes
of a macroscopic continuum state [8-13]. Mechanical behavior of nanostructured objects is
described using molecular dynamics methods and using statistic models allowing for both
thermodynamic and kinetic aspects of problems under consideration. These problems cover
incompleteness of classical description of process running in mesoscopic scales, necessity of
developing new models including phenomenological ones that take into account formation of
quantum systems and determine growth regularities and nanostructure consolidation, and
determination of phase transformation size dependencies, in particular, ascertainment of the
effect of polymorphic transformations on synergy of crystal structures.

In this connection it is essential to determine general features of dynamics of object
growth both in microcosm and in “mesocosm”. With this purpose this work investigates
kinetics of formation of various in physical nature compact objects having strong internal
bonds and considerably different spatial scales: nuclear matter clusters [14] and mesoscopic
structures with covalent and quasi-covalent bonds between atoms in a nanocrystalline lattice
[15]. A typical feature of these objects is existence of purely quantum effect of exchange
interaction. Virtual meson exchange occurs between nucleons, electron exchange occurs in
crystal structures having covalent bonds. The effect of exchange interaction allows these
objects to be viewed as compact clusters with pronounced collective quantum properties. In
case of nuclei these quantum properties are connected with strong interactions and manifest
themselves in the existence of oscillatory and rotatory shells. In mesocrystals quasi-particles
(phonons) are excited.

1. Brief Review of Achieved State of Notions

The above creates the necessary precondition for investigating kinetics of object
formation from a common point of view. We consider closed stochastic systems of compact
quantum clusters randomly interacting with each other. In accordance with standard ideas of
physical Kkinetics the irreversible aggregation of objects is described using the concept of
distribution density wave ¢(a,t) propagating with the time t in the space of cluster sizes a in

direction of these growth. It is noted in [16] that the behavior of a wave packet of any
physical nature is subjected to the universal ratio for half-breadth of a wave packet and half-
breadth of a spectral line Aa-Ak > 1/4n (k is wave number), which is afforded by the Fourier
theorem. One can assume that this circumstance results in the uncertainty relation for
coordinate and momentum in the space of cluster sizes. For quantum-mechanical systems
being in a coherent state (harmonic oscillations), the above product takes the minimum value,
the uncertainty relation is fulfilled as an accurate equality, and process trajectory in phase
space is classical [17]. This means it is possible to consider relatively large objects which
sizes exceed values corresponding to the lower limit of complexity for a macroscopic solid.
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Thus, the proposed phenomenological approach describes a limiting asymptotic stage of
cluster growth process. Under this approach “the leading” processes appear to be oscillations
of components that compose objects, for example collective oscillations of nucleons in a
nucleus or phonon excitations of mesostructure crystal lattice.

It should be noted that the proposed asymptotic method in no way can replace the
developed fundamental methods of investigations and physical models of microcosm and
mesocosm dynamics described in the above Ref. [1-10] and represented in [18-21]. On the
other hand it is well known that when interacting with environment, physical objects never
discover their complete internal complexity potential (see [2]). Hence incomplete or even
phenomenological description of physical phenomena or physical objects sometimes
responses better to the main point, and to the understanding of what is going on.

For example, when solving kinetic equations the fitting parameters determined using
experiments, are introduced, as a rule. When planning experiments with new or weakly
studied objects, there appears necessity to perform preliminary evaluations of final
dimensional and timing characteristics of the investigated processes, i.e. to determine
dependence between typical object sizes and the time of their growth. In this respect, the
proposed asymptotic models can be useful when first meeting this or that problem, evaluating
it or analyzing primary experimental data. For example, when studying cluster radioactivity
described in [22], this method made it possible to determine the spectrum of the most
probable mass numbers of relatively light nucleon clusters formed inside heavy nuclei [14].
This method also makes it possible to evaluate both average and maximum mass numbers of
super-heavy nuclei, formed inside supernovas and to determine mass numbers corresponding
to the “peaks” of abundance of elements in Galaxy, numerically computed in [23]. In
addition, it turned out to be possible to get estimates of time formation and typical sizes of
neutron stars at supernova outbursts. In the field of mesoscopics this approach is valid and
reasonably effective for materials with profound strong interatomic bonds: carbon
nanostructures with covalent bonds [15] as well as for nanostructured particles of biological
objects [24].

One of topical trends of nanoscience and nanotechnology consists in the creation and
the study of biological materials, in particular, the study of physical mechanisms of protein
biosynthesis [5, 12, 25]. In accordance with the results of the investigations the commonly
accepted scheme of proteins construction is presented in such a manner that a volumetric-
packed nanoparticle that represents an aperiodic crystal, is formed from nanochains with the
C—N peptide bonds (primary structures) as a result of the twisting and the mutual arrangement
of various polypeptides in the presence of nucleic acid molecules.

Besides, in [26] the possibility exists «that the given scheme does not exhaust all ways
of a biosynthesis of proteins». In the light of this the quantum nature of biophysical processes
should be noted, because thanks to the quantum nature «the main peculiarities of physical
behavior of macromolecules are determined by rotational isomerismy, because a substance is
considered as a dynamic mixture of amino acid molecules located in crossed conformation
and in conformations directed to the right and to the left [25]. Hundreds and thousands of
vibrations with the frequencies of the order of 10**-10" ¢* occur in a turning time of the
order 10% s [25] in a molecule. In the course of these vibrations the bonds can be formed
between contiguous molecules — tunnel transition takes place in a guantum-mechanical
system as a result of a great number of «attempts». Hence, rotational-vibrational interactions
of amino acid molecules can bring about their volumetric polycondensation. Inoculating
centers of polycondensation can be nucleic acid molecules, close to which amino acid
molecules are clustered in a certain order, prescribed by a preferable formation of C—N bonds
in the system volume, as the shortest and strongest bonds in comparison with C—C bonds and
C-O bonds (see [27]).

In work [24], on the basis of the asymptotic method of [28] for studying kinetics of
formation of objects having quantum features, a scheme of a direct synthesis of volumetric
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protein nanoparticles is considered in a system previously consisted of amino acid molecules
with additives of nucleic acid molecules (cytoplasm [5]). A protein synthesis without a
formation stage of polypeptide nanochains is seemingly possible owing to phonon excitations
of molecules in the whole volume. It is demonstrated in work [28] that the mentioned method
Is also used in a mesoscopic range of sizes. This makes it possible to use this method to assess
a maximum size of biological objects under consideration — cells. Thus, the wisdom of
pursuing development of asymptotic models [28] in the field of mesoscopics is connected
with both creation of ultra-hard carbon materials and synthesis of biological materials.

At present the increasing number of scientific investigations is devoted to different
problems of astrophysics and cosmology: from formation and evolution of stars to formation
of the large-scale structure of the Universe under influences of dark matter and dark energy
(see, for example, [1, 6, 29]). The results of these investigations are based on reliable
astronomic observations as well as on modern theoretical conceptions about formation and
expansion of the Universe after Big bang. Theoretical studies are connected with the ideas on
behavior of gravitational fields and gravitating masses at diversiform possible geometries of
cosmic space, in particular, at Euclidean, parabolic and hyperbolic geometries. Stochastic
quantum nature of cosmological phenomena is noted.

The most significant cosmological problem of [1, 6, 29]is determination of spatial
boundaries corresponded to uniformity and isotropy of the Universe, i.e., to Cosmological
principle. The latter signifies that because of insufficient time for growth of gravitational
perturbations, the distribution of matter at early stages of formation of cosmological structures
does not affect the average value of matter density in up-to-date cosmos, and “heavy
heterogeneities and voids are ended at some very large but still unknown distance”]. Another
significant problem is the following: is cosmos infinite or finite (closed) and where is a
boundary of closed cosmic space?

In accordance with conception of [6] about a large-scale structure of the Universe as of
non-uniform matter distribution originating from growing adiabatic perturbations of density,
there is some distinction between the developed non-linear structures within the scales of less
than 10 Megaparsec (Mps) (namely, halo of the galaxy, groups and clusters), and the
structures with more regular quasi-linear matter distribution within the scales of up to 100
Mps, i.e. superclusters and cosmological “voids”. It should be noted that at present the quasi-
undisturbed Hubble flow of matter that has been already affected by quantum-gravitational
instabilities, still continues.

In the paper [30] an attempt of qualitative analysis of the above cosmological
problems is undertaken. With this purpose extended interpretation of an uncertainty principle
applied to the sizes of objects in cosmic scales is proposed. The proposed analytical approach
makes it possible to obtain asymptotic time dependences for characteristic sizes of
astrophysical and cosmological objects in approximation of spherical symmetry in Euclidean
geometry. Globular star clusters, superclusters of Galaxy and the Universe itself are
considered as such objects. The existence of groups of interacting universes is postulated, and
the issue of a size of cosmic sphere involving the great number of such groups is considered.

2. Revealing the Uncertainty Principle and Absolute Certainty Principle in
the Kinetics of Objects Formation

Phenomenological growth laws [31] of volume packed object sizes with the time t and
expressions for their characteristic sizes in formats of the uncertainty and absolute certainty
relation within the space of sizes a are given in Table 1.

Tablel
Relatonships, laws of growth and formulae for characteristic object sizes
Objects Uncertainty principles (un) Absolute certainty principles (ac)
. Relationships Relationships
Microcosm and AaAp ~>/2 ap=>/2

mesostructures
At=>/AE Et=>
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Growth laws Growth law
4
ERY: a’da=(>/2ap)dt
(@) 2d(a)~| 2| ¢
2myt,
% BAE %2 Characteristic size
(a)2d(a)~| 22— | dt IStic siz
an 3>t'char %
Maximal size achifrz[ 2' j
aun . 2myag M
max 9>Atm|n
Relationships and growth law Relationships and growth law
Objects of |Adl-|Ap = K./2 ap= K./2
astrophysics and | AE| | At| =K, Et= K,
cosmology X ) 5
(a)°dla) =/ V2o )2 afoct (@) dl(a) = /2o o) et

Here Ap~ p=maAa/At is uncertainty of momentum p, m is object mass, AE is width

of energy level E of the excited state of quantum mechanical system determined by nature of
objects and a mode of process, > is a reduced Planck constant, a,, my, is size and mass of an

embryo, t; is characteristic time scale of an elementary (single) act of objects interaction, «
is geometrical factor (for a cube «=1, for a sphere a=7/6), K. is phenomenological action
constant in cosmic scales, p is density of observed substance in the Universe, p, is substance

critical density at which the Universe becomes closed, c is light velocity. Physical meaning
of the relationship between uncertainties “coordinate — momentum” is in the fact that during a
period of time At=t, of elementary (single) act of objects interaction, the exact size of each

object cannot be determined until this interaction is finished. It is associated with the fact that
up to the end of the single act, it is impossible to determine the correlation between the object
and each interacting surface element. In the format of absolute certainty, the relationship
“coordinate — momentum” implies that at each time, the object under consideration is strictly
localized within the space of sizes.

Table 2 provides examples of how the above principles manifest themselves when
describing formation of objects in the process of equilibrium approximation. The given results
are in agreement with the generally known conceptions. One can see that under the proposed
kinetic approach the uncertainty principle covers a wider spectrum of processes for objects
formation as compared to the absolute certainty principle. At the same time, both principles
mutually complement each other.  Thereby, the developed asymptotic method for
investigating the Kinetics of formation of objects with quantum properties, corresponding to
the statement [2] about adequacy of phenomenological description of physical phenomena or
physical objects, has a sufficient level of generality to be used in problems of high energy
density physics and in physical chemistry of high intensity processes. Below are the examples
of how uncertainty principles and absolute certainty principles are applied in problems of
objects formation in microcosm, nano- and mesocosm, and cosmaos.

Table 2

Manifestation of principles in the process of equilibrium approximation. Examples.
Objects Uncertainty principle Absolute certainty principle
Formation of hadron jets from|Formation of proton from quarks

quarks
r-processes; stable nuclei
Deep inelastic relativistic processes|Formation of giant nuclei with

Microcosm
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in nuclei ac 12
- o |amax®4.8x10° m
Formation of super-heavy nuclei up

to mass number A,,4=470

Formation of all known artificial
and natural diamonds with sizes
Carbon nanoparticles and from 0.7 nm to 20 sm

mesoobjects Characteristic sizes of protein
nanoparticles and  mesoobjects
(archaea, cells)
Characteristic times of formation
Stars and a size of neutron stars:
0.17-17 s, 16 km

Characteristic size of a carbonado-
type diamond (= 0.1 mm)
Characteristic size of insulin

Characteristic size of dwarfs
~ 4000 km

Average size is 84  Mps

Superclusters of galaxies
(megaparsec)

Average size is 36 Mps

2.1.  Microcosm
Based on the law of growth for objects in the format of the uncertainty principle [28],
it is possible to evaluate the value of fundamental mass in microcosm my,, if one accepts

that the least spatial unity (fundamental length) is the value a,,~10"® m, and that this value
is matched by the time scale t,, = ay,q/c . In [28] the following equation for fundamental mass

IS given:
>

. 1
Cafund ( )

It follows from here that my,.c®=>c/ayq=196 GeV [28]. The obtained value

approximately corresponds to the mass value of a dark matter particle determined in [32]
according to the data of astrophysical observations and equal to 192 GeV. It should be noted
that expression (1) is definitely connected with determination of Compton wave-length of a
material particle o=>/mc, and the above value of a fundamental length is adequate to the

current concepts.
At format of absolute certainty principle one can obtain from the relation

Miyng =

%
aglx (iLn:;arj i that the size of hadron formed from light u-quarks and d-quarks with rest

mass 330 MeV [19] in confinement station (m, = 0.58x10%" kg) and at Atg,, =10 s (time
scale of strong interaction [33]) is equal to a4 ~ 1.64 Fm. Obtained value is in good
agreement with the “electrical” diameter of proton which is equaled to 1.72 Fm [33]. Thus,
space characteristic of nucleon is based on mass characteristic of quark without size
(conditional “point” having the mass). If we consider the “obtained” nucleon with rest mass
m, =167x10%" kg as the germ, then it follows from the above formula that at characteristic

nuclear time At,,, =10%* s nuclear size equals to a,, = 9.7 Fm. Mass number of such nucleus

is equal to A, = 58 (nuclear radius R= rOA%, I, = 1.25 Fm [34]). The obtained value

correspond to interval of mass numbers near “iron peak” of elements spreading in Universe
[33]. These results supplement with notions of work [7] about the role of certainty in
microphysics.

General diagram (Figure 1) of stable neutron-rich nuclei has been obtained in work
[34] with regard for uncertainty principle.
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Figure 1. Diagram of neutrenich nuclei:

1 —parabolic line of B-stability [35] regarding for experimental data with prolongation up to hypothetical final

nuclide Z = 152, N = 258; 2 the boundary of weknown neutrosrich nuclei [33]; 3— supposed boundary of
the existence of neutrarch nuclei (tritium medium); 4the boundary of neutron stability [36];-5final
nuclides Z =172, N =299 7 = 179, N = 311 [14, 28, 34]; 6 extrapolation of line 1; % elements calculated
jointly with We-stabiityg[23k &—rstabiedsotopesicadculated joiftlyith Weizsacker
formula; 9— elements calculated jointly with nuclei systematics [35]:-1€btopes calculated jointly with
systematics [35]; 1+“ i sl and” of stability zZ = 164,

One can see that the calculations performed by use of asymptotic method [34]
correspond to parabolic line of 2B-stability [35], and to notions of monograph [33]. Point of
intersection of lines 3 and 4 correspond to hypothetical stable exotic nucleus *Xgs. In
addition, the boundary 3 lies not far from the “island” of stability Z = 164, N = 318 mentioned
in [35].

2.2. Nanometric and mesoscopic objects

In the field of nanosized scale and mesoscopics the uncertainty principle covers the
whole spectrum of object formation processes described in [5, 12, 37, 38]. Two types of
objects are considered: 1) clusters with the lattice formed of atoms of a single type, oscillating
as harmonic oscillators with the typical frequencies ~10" —10" s™ (“atomic” nanocrystals);
2) clusters formed by macromolecules revealing both oscillating nature of inner motions with
the given frequencies, and rotational isomerism with the frequencies ~10" -10"s™
(“molecular” nanocrystals). The question arises of whether there is any influence of collective
guantum structure properties on the processes of their formation and growth and on the values
of their typical sizes. As the objects of the first type, it is reasonable to consider crystals with
covalent carbon bonds C-C i.e., nanodiamonds characterized by expressed phonon effects
associated with exchange interaction of atoms. As the objects of the second type, it is
reasonable to consider protein nanoparticles consisting of amino acid molecules, since the
latter are characterized by strong bonds of C-C, C-N and C-O type that provide high-
frequency oscillating constituent of internal motion, and by rotational isomerism and low-
frequency component of spin-lattice relaxation creating conformational motion with the
typical times z=10%°-10" s.

In general, the mechanism of formation of macroscopic diamond particles from
nanodiamonds described in [15, 28, 34] covers all available data about sizes relating to both
artificial diamonds obtained in static and dynamic synthesis, and natural diamonds.

N

31
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One of the important trends in nanoscience and nanotechnology is formation and
investigation of biological materials, in particular, the study into physical mechanisms of
protein biosynthesis [5, 12]. According to investigation results, the agreed system of protein
arrangement looks like the following: out of nanochains with peptide C-N bonds (primary
structures) as a result of twisting and relative position of various polypeptides, in the presence
of molecules of nucleic acid, a volume-packed nanoparticle that represents an aperiodic
crystal with the given biological code is formed.

At the same time, in [24, 34], there is another system of arrangement of biological
nanoparticles, in which as a result of rotational-vibrational interaction of amino acid
molecules, their volumetric polycondensation can occur. The seeding centers of
polycondensation can be the molecules of nucleic acids, around which amino acid molecules
are grouped. They are grouped in a certain order given by preferable formation of C—N bonds
as the most short and strong bonds as compared to C—C and C—O bonds. In the proposed in
[24, 34] way of considering the corresponding mechanism of protein nanoparticle synthesis,
the principle of uncertainty assumes the possibility of mutation of biological objects at a
molecular level. Based on typical sizes and masses of embryos (molecules of amino acids of
glycine, alanine, valine and tryptophan), there have been determined the following vicinities
of the most probable sizes and “magic” sizes, corresponding to proteins [5, 12, 38]: (1.4-1.7);
(2.2-2.5); (2.7-2.9-3.3); (4-4.6-4.7); (5-5.5-5.6); (6-6.7-7); (8-8.5); 9; 10; 11; 12; 14; 15;
16; 17; 18; 19; 20; 21; 22; 23 nm. The calculated maximum sizes of mesoobjects from above
listed embryos provided the values 0.63; 1.1; 2.1 and 7 um, corresponding to lysosomes,
mitochondrions, red cells, thrombocytes, and small lymphocytes. The calculated results testify
to the fact that at the “instant” excitation of a biological system, e.g., under absorption of the
radiation energy of various nature, it is possible that nanoparticle and mesoobject significantly
increase in sizes, and low density lipoproteins and leucocytes are formed. This fact does not
contradict to the known medical facts of formation of mutations and tumors or development
of atherosclerosis and leukemia under the effect of ray penetration into an organism.

In case of continuous protein nanofibres (linear nanostructure), one can use the
method from [24] and obtain the following expressions for determining typical values of the
thickness d and the length | of the objects:

4

-af 208 " @
Vs

ans

With the typical parameter t =t,=2zb/ks/205T [39] corresponding to rotational
molecule isomerism (kg is Boltzmann constant, b is a number of crystal-forming bonds, 65
is the typical rotational bond temperature (= 2.6 K), T is ambient temperature), we derive
from the formula (2) that for the embryos like glycine (the least amino acid with
m, =1.25-10% kg, a,=0.67 nm [5]) and tryptophan (the highest amino acid with m, =3.4.10%
kg, a,=067 nm [5]) at T=310 K, the diameters of nanofibres are equal to 1.27 nm and 2.35
nm. These values approximately correspond to the thicknesses of collagen protein (~1 nm [5])
and myosin protein (2.5 nm [40]). If we assume that to form the nanofibre thickness, it is
sufficient to have a single oscillation of a “last bond” of the longest molecule of tryptophan
embryo and t, =3-10** s [9], then from formula (2) we get d=116 nm. This approximately
corresponds to the thickness of a continuous neurofibril of a human, neurofilament,
approximately equal to 10 nm [41]. Calculation according to formula (3) shows that to form a
neurofilament 300 nm long, one requires approximately 100 ps.

Thereby, the results from the relationship “coordinate-momentum” in the space of
object sizes are indicative of the fact that in the system of amino acid molecules, accidental
formation of quasi-crystalline nanoparticles and mesoobjects corresponding in their sizes to
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essential proteins and cells is possible. These “incorrect” (mutational) objects can grow on
these or those crystallization centers without formation of polypeptide bonds, i.e., without
formation of “correct” biological code. At the same time formation and growth of such
nanoparticles and mesoobjects is possible on fragments of damaged proteins and cells as on
the centers of crystallization. All this is in compliance with the generally known concepts
concerning mutations of biological structures at a molecular level.

As for the all-known ideas concerning possible origin of life on the Earth as a result of
amino acids brought onto the Earth from space, in [24, 34], in the format of the uncertainty
principle, it is shown that the objects with sizes from 30-45 nm (ribosomes, inside which
protein synthesis occurs) to 0.4 um (nanosized symbiont) can be generated from amino acid
fragments formed under impacts of meteorites against the earth surface.

2.3.  Astrophysics and cosmology

With reference to the processes of cosmic scale, it should be noted that the uncertainty
principle [30] predetermines currently observed Universe accelerated expansion described by
de Sitter cosmological model and Hubble law [1]. In addition the estimated radius of a cosmic
sphere R.=4.5-10°" m including the great number of independent from each other groups of
universes that interact between themselves inside each group within a “light” sphere with the
radius Ry, =1.32310°° m, reasonably corresponds to a cosmic radius R=5.89-10°" m,
determined in work [42] based on relationship between physical constants. The existence of
multiple interacting universes does not contradict the statement about existence of a set of
images of a “unique specimen” of [42].

One can try to evaluate the range of “rigid’ sizes of astrophysical and cosmological
objects based on the principle of absolute certainty. In case of supernova explosion, one
should substitute Plank constant in the proper formula of Table 1 by the determined in [28,
34] phenomenological action constant in the “World" of collapsing stars equal to
Kg =M2Z,Gy /c=1.72.10"]xs (G, is a gravitation constant, M, is Chandrasekhar critical mass

starting from which a star begins to collapse):

s V4 N
A T
ma anEm in 2rrb Em in

The minimum value of the carried away energy at supernova explosion is equal to
Emin=10" J [43]. As a seed mass, we will formally accept Chandrasekhar limit

M, =Mg, =14Mg,, Mg, iS the mass of Sun [44]. Hence, we obtain that a2, ~4x10° m that
approximately corresponds to the size of dwarfs [44]. To determine the maximum possible
cosmological size, one should substitute into the proper formula a, 2= (SKctimaX/erb)]/Z the limit
value of the cosmological action constant determined in [30, 34] as K!™ =M2G, /c. Here,
M. = m,N,(p./p)=55-10* kg is cosmic mass determined as a product of baryon mass and the

ratio between critical density and baryon density, m, is proton mass, N,~10% is baryon
number in the Universe [1]. We will accept the value M, as embryo mass. Then with
t"®=a/c we obtain the expression for a “new’ phenomenological constant that determines

the value of the maximum cosmological size af,,, in the format of the absolute certainty:
¢ 3MG

ax
2¢?

N ~6x10°" m.

This value are in correspondence with the size for cosmic sphere of 9x10?’ m
calculated in [30] with regard for uncertainty principle.

3. Issues for Further Studies

In terms of evolution of the results, one can try to consider the possibility of formation
of objects that have not been yet discovered or are not widely known and therefore, are not
described in scientific literature in details.
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3.1.  Inmicrocosm in the format of the uncertainty principle, such an object can be a
final nuclide with a mass number near to A,4=470 [14, 28, 34]. In a format of the absolute

" 3>tichar
char™ 2mo

and at t"™ =10" s (lifetime of intermediate composite nucleus), one can assume an
existence of giant nuclei with the size a®,, ~4.8x10™? m. The evaluated size of a hypothetical
giant nucleus is in an order of magnitude a thousand times greater than the spatial scale ~10*°
m of strong interaction between nucleons in usual nuclei. Due to Coulomb repulsion of
protons, nuclear forces cannot hold compactly such a huge system consisting of protons and
neutrons bound by just strong interaction. It should be noted that the calculated nucleus size
corresponds in an order of magnitude to the Compton wavelength of muon
neutrino/antineutrino with the rest mass m, =0.19 MeV [33]: 0=>/cm, =1.05x10 m. It is

b
certainty, with the help of formula a J in the case of alpha-particles as germs

reasonably to assume that inside such nucleus under the effect of muon antineutrino, a well-
known reaction [33] takes place, i.e., disintegration of a proton into neutron and a positively
charged muon:

vyt pontut.

This reaction assumes formation of “neutron” nuclei in material domains rich in muon
antineutrino. The latter are particles “gluing” giant nuclei from inside similarly to what pions
do in usual nuclei [33]. Apparently, such hypothetical nuclei can be near to neutron star
surfaces (in a crust or liquid domain), where heavy nuclei are located [33, 44].

The abovementioned similarity of muon antineutrino and pions implementing the
strong interaction between nucleons in nuclei, allows us to put a question whether muon
antineutrino are carriers of some type of interaction between nucleons inside giant nuclei
similar to strong interaction. Table 3 provides comparison of characteristics of these two types
of interaction. One can see that Yukawa potentials inside the considered nuclei are
comparable in an order of magnitude. Right this makes the existence of hypothetical giant
nuclei possible.

Table 3
Interaction capabilities between nucleons inside nuclei.
Nuclei Usual Giant
Type of interaction Strong Assumed
Carriers Pions Muon antineutrino
Rest mass m,, MeV 13957 0.19
ComptonolaZ;ingth o.m 1.46x10"° 1.05x107*2
Nucleus radius R, m ~10% 2.4x10712
Yukawa potential
o e 10" ~4x10°
nucl R

3.2.  In nano range of problems and in mesoscopics the following important issues
can be determined: 1) behavior of light actinides under deep cooling as nanosized diffusion
process [15, 28, 34]; 2) capability check for formation of protein nanoparticles in conditions
of relatively low temperatures (e.g. in deep waters) [31, 34]; 3) search for new unknown or
little-known biological nanoparticles and mesoobjects [31, 34]. Below are some qualitative
considerations referring to the given questions.

3.2.1. Like a theory of fuzzy martensitic transitions developing according to
diffusionless mechanism [10], the model [15, 34] of the 6-Pu — o-Pu transformation, as
diffusion formation of crystal particles, shows that with the decreased grain size | of the initial
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phase, the temperature Ty of the martensitic transition beginning decreases. Yet, as | decreases
in diffusion model the temperature T. of martensitic transition finish increases and “fuzzing of
temperature transformation” decreases, which is determined here as the difference Tp - Ts. It is
connected with phonon effect (in particular, “zero” oscillations of crystal lattice). The model
predicts that the reverse o-Pu — &-Pu phase transformation under pulsed heating of the
sample preliminary cooled down to temperatures of about 15 K and less is impossible because
in the a-phase particle the long-range ordering is not reached. Such particle does not have
macroscopic properties and represents a mesostructure with a short-range crystal ordering.

3.2.2. Formulae of [24] for calculating average size nanoparticles in Debye
approximation are overwritten as:

5
small flux of embryos: (a) = (73(;%) t2°, (4)
70
2TOp2y |
large flux of embryos: (a) = (26]/3—'333} s (5)
. 7[ p

It has been accepted that Debye parameter ¢, approximately corresponds to the
averaged characteristic oscillation temperature of bond expansion (C-C, C-O, C-N) of
1500K [39]. From formula (5) we obtain that for the time of “fast” conformational motions
1019 s [12], in the mode of a large flux of embryos (tryptophan molecules), there can grow
protein nanoparticles with the size 1.6 nm. The found size corresponds to a globular protein
(myoglobin) [12] which in considerable quantity is present in muscles of whales [45]. In the
mode of a small flux of embryos, from formula (4), we obtain that in amino acid environment
with the density of »~10* kgxm >, protein nanoparticles with the size 3.6 nm can grow for
the same time. If we consider the growth of protein nanoparticles for the time of “slow”
conformational motions 10 s [12], then from formula (5), in the mode of a large flux of
embryos (tryptophan), we obtain that the average size of nanoparticles is 16 nm. From
formula (4), we obtain that in the mode of a small flux of embryos, protein nanoparticles with
the average size about 60 nm can grow in amino acid environment with the density of p~10°

kgxm>. The calculated values overlap the entire known range of protein nanoparticle sizes [5,
12, 38].

3.2.3. In the format of absolute certainty with the average density of amino acids
p=1310° kgxm™ [5] from the equation of Table 1 a‘da=(>/2ap)dt, we obtain that for the
time from one million of years (conditional time after a large cosmic body that has brought
amino acids in it, strikes the Earth surface) to approximately 5 billion of years (Earth age
[46]), mesoobjects with the sizes from =30 um to =140 um can grow. These can be crystal
skeletons of microorganisms (bacteria) formed in out-of-the-way places (glaciers, caves,
extinct volcanoes, deep waters and so on).

Organic-silicon mesoobjects [47] with p=0.9310*kgxm > can have the related sizes.
The basis of these mesoobjects is siloxane sceleton — the chain of alternate Si and O atoms.
Elementary portion of such polymer chain consists of two adjacent atoms Si and attached
atoms C, H, O. Replacement of some H atoms by N, F, S, and Fe atoms results in analogy
with biological polypeptide nanochains [5]. Such analogy expands a range of questions
related to the study of life as a nanoscale phenomenon [38].

Based on the data on atomic radii and the lengths of interatomic bonds [27], it is
possible to evaluate an embryo size of a rubber polymer as a, =0.4 nm. Resulting from the

mentioned value of average density of organic-silicon components, we will determine the
mass of the least sphere-shaped embryo as my=(z/6)pal=3.09-10%° kg. Then, under the

principle of uncertainty according to the Table 1 formula, one can evaluate a typical size of a
globular organic-silicon nanocrystal:
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where Aty =1/oc=7-10" s (w,=10° m* [27]). This size in a scale of magnitude
corresponds to the sizes of biological equivalents (ribosomes) [5]. If similar to translational
crystal symmetry, we accept a,,,s = 28, = 0.8 nm as an embryo size, then the evaluated typical

size will increase a factor of 2° =64:

min

un 2rrbatsrans
~ ——1415 ~ 384 um.
8max 9>AL, I3

This size in a scale of magnitude corresponds to the sizes of biological mesoobjects [5]
and protozoa (archaea) [48]. The calculated sizes can be significantly increased, if we
substitute a part of H atoms by significantly heavier atoms contained in standard biological
organisms. The issue of existence of such hypothetical biological structures, containing
silicon, remains open. It looks reasonable to search for the mentioned structures in places,
where rubber-bearing plants grow.

3.3.  With reference to unobservable cosmological objects, cosmic sphere [30] with
a, =9x10%” m and the calculated above maximal cosmological object with af ., =6x10°" m

are not considered by cosmological standard models [1, 6].

4. Conclusions

Under the proposed Kkinetic approach, the uncertainty principle covers a wider
spectrum of object formation processes than the absolute certainty principle. It especially
refers to nano-range-of-problems, mesoscopics, and to cosmology.

Both principles mutually complement each other and predict formation of objects that
so far are not widely known or, at least, well described in scientific literature.
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Abstract

The formulation of the boundary value problem arises in magnitostatics when finding
the magnetic field distribution by the method of two scalar potentials in the domain com-
prising ferromagnetic and vacuum. The problem nonlinearity is stipulated by the dependence
of the medium properties (magnetic permeability) on the solution to be found. In connection
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with that the solution of such a problem has to be found by numerical methods, a question
arises about the behavior of the boundary value problem solution around the angular point of
the ferromagnetic. This work shows that if the magnetic permeability function meets certain
requirments, the corresponding solution of the boundary value problem will have a limited
gradient. Near the corner point an essential growth of the module of the magnetic field can
take place, which leads to the necessity of constructing special numerical algorithms when
solving the boundary-value problem. In this paper an upper estimate is given of maximum
possible growth of the magnetic field in the corner domain. In terms of this estimate a method
is proposed of condensing the differential mesh near the corner domain. This work represents
an algorithm of constructing an adaptive mesh in the domain with a boundary corner point of
ferromagnetic taking into account the character of behaviour of the solution of the boundary-
value problem. An example of calculating a model problem in the domain containing a corner
point is given.

AHHOTALUSA

IlocranoBKa KpaeBOM 3aJaud BO3HUKACT B MArHUTOCTATUKE IIPU MOAEIMPOBAHUU
pacrpenenenysi MarHUTHOTO TIOJIsl METOJIOM JIBYX CKAJISIPHBIX IMOTEHITMATIOB B 001aCTH, coaepiKa-
meil ¢peppomarHeTuk M BakyyM. HemunelHOCTb 3a/1aun 00yCJIOBIIEHA 3aBUCUMOCTBIO CBOMCTBA
cpe/ibl (MarHUTHOW ITPOHUIIAEMOCTH ) OT CaMOr'0 KCKOMOTO 1oJIs. B ¢BSA3U ¢ TeMm, UTo perieHue Takon
337124y PUXOUTCS UCKAaTh YMCIIEHHBIMU METO/IaMH, BCTAET BOIIPOC O MOBEACHHUN PELLIEHUS KPAECBOU
3a/1a49M B OKPECTHOCTH YITIOBOM TOUKH (peppomarHeTrka. [lokasaHo, 4to ecimu (hyHKIMS MarHUTHON
IIPOHULIAEMOCTH  YIOBJIETBOPSIET OIPEACICHHBIM YCIOBHUAM, TO COOTBETCTBYIOLIEEC PpELICHUE
KpaeBoi 3ajaun OyleT MMETh OrPaHUYECHHBIA TPAJUEHT. B OKpPEeCTHOCTH YTIOBOH TOYKH
BO3MOYKEH CYIIECTBEHHBIN POCT MOYJISI MATHUTHOTO IOJIs, YTO MPUBOJUT K HEOOXOAMMOCTH
IIOCTPOEHUS CIIENMAJIBHBIX YHCIECHHBIX AJITOPUTMOB IIPU PEIICHUH KpaeBou 3anaun. Jlenaercs
BEPXHssI OLEHKA JOIYCTUMOIO pPOCTa MarHUTHOIO IOJISI B OKPECTHOCTH YIJIOBOM TOouku. Ha
OCHOBAHMHU TIOJYYCHHOW OIICHKH IPEIaracTcsi METO/ CTYIICHUSI Pa3HOCTHON CETKH BOJM3H
YIJI0BOM TOYKH, YUUTBHIBAIOLINM XapaKTep MOBEACHMs pelIeHHs KpaeBol 3anaun. [IpuBonsarcs
IPUMEpPHI pacueTa MarHUTHBIX CUCTEM B 00J1acTH, COJAEPIKAIIEH «YIJIOBYIO TOUKY.

1. Introduction

Many physics research facilities use magnet systems of various configurations. An
example is a system of spectrometric magnets. It is very important to know with a good
accuracy the distribution of the magnetic field generated by this system. The problem is
actually reduced to formulation of a magnetostatic problem of finding the distribution of the
magnetic field generated by the magnet system under consideration. Since the magnetic
system has a complicated configuration, the solution of the problem is usually sought using
numerical methods. The domain in which the boundary-value problem is solved during
calculations of a particular magnet system often has a piecewise smooth boundary. In this
case the solution of the problem or the derivative solutions can have a singularity. Therefore,
the numerical search for the solution requires the use of special methods.

2. Formulation of the boundary-value problem

The problem to be formulated is the magnetostatics problem of the magnetic field
distribution in the corner domain of a ferromagnetic (see Fig. 1). From the Maxwell equations
and boundary relations (no currents are supposed to be in the region under consideration) it
follows that

divB(p =0, rotH(p)=0, peQ;

A-(Bi— B2) =0, Tx (Hi— H2)=0, peT.
where rne Q is the ferromagnetic and the vacuum region, IT" is the boundary, and Band H
are the magnetic field induction and strength vectors. For the ferromagnetic region Q, we can
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write B= g u(H)H, where H =‘ﬁ‘, u(H) is the permeability, and x, is the vacuum

permeability. For the vacuum region Q, we have B = yoﬁ . Since there are no current sources
in the region Q=0Q, UQ,, the field is potential and thus the following representation holds:

— , Q,
H(p)=-VU(P), P=C U(p)={jlgg o

where u(p) is the scalar potential. The consequent formulation of the boundary-value
problem is

div[ #(Vu(P)Vu(P]=0, peQ,, Ay(pP=0, EQ,,

0 @
— _Lll y qu"l = ‘P l; rz = \P 2’
r_

~on
r+
where the function x(H) satisfies the conditions
1. u(H)eCP[040) ;
2. p(H)>1forH e[ 04)

3. u(H)—==51.

ou
wl =ul o u(Ve(p)Z2

Let us consider the function z(H), an analogue of the function (H), for which
conditions 2 and 3 are replaced by z(H')=1for H'>H,, where H, is "large enough”. In
what follows we will assume that the solution to (1) is ue C(QuT'UI';UT',), and thus is
follows that 3C, >0 VpeQuUI'UI, UT, :|u(p}< G.

I Y
2 f
Q, X
69 2 g )
Ll Ql F
F 1
QI
I
Fig. 1 Fig. 2
3. On a certain boundary-value problem

Before proceeding to the main statements of the paper, we consider an auxiliary
problem that is discussed in detail in [1], namely, the boundary-value problem (see Fig. 2)

divfgvu(p]=0, peQ

u. =u

[ =y, 0 pec.
q, & o 3 g, pea
“onf.  onf. 2 2’
u|rl=‘P1; u|r2=‘P2
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Q=0,00,, Q,={(r,p): 0<r<ry,|g|<7/4 .

Q,={(r.¢): 0<r <r,, |o|>7/4,
where W, eC(l)(Fi ), 1=1,2 (see Fig. 2). Let us introduce the polar coordinate system. The
solution is sought by the method of separation of variables: ull R(r)-®(¢). As a result, we
have ®"+A°® =0,r’R"+rR - 1*R= 0.
Thus, by virtue of boundedness of u(p) at the origin, the solution for R(r) will be

R(r)J r*, and for ®(p) is will be eigenfunctions divided into two groups, symmetric about
¢ =0 and antisymmetric about ¢ =0. In the former case, the eigenfunctions take the form

O (p) = cos(Ap) , |¢| < 7/ 4,
A
a, co§A(7-9)) .|¢|>7/ 4
Here the constant a, is determined from the boundary ratio for normal derivatives

o] [

and the eigenvalues A can be determined using the continuity relation for the solution

u(r,¢) at the boundary
cos(i”j sir(ﬂ?ﬂj
q 4 4

% cos(/l 3”) sir(/l ”j
4 4

Thus, either tg(ﬂ%) =0 and hence A =4n,or A =%A4 +4n, where 4, is the smallest

o) el

The singularity is introduced in the solution by the series term rﬂi(Dﬂl(qp) at 4, <1,
From (2) it follows that

root of the equation

Ah=1< =0, @)
This means that if ¢, = q,, [Vu(p)| will be limited.
4. Behavior of the solution of the boundary-value problem
Let us consider boundary-value problem (1) with the permeability function z, region
Q (see Fig.1).
Statement

FK>0 V6>0 O<p(pQ)<s :Vu(p)< K
where p(p,Q) is the distance between the points pand Q, and by boundedness on T is

meant boundednesson I', and T"_.

Proof
We will prove it by contradiction. Let us assume that it is not true. Then

VK>035>0 O<p(p Q)< Vu ()= K
Let us take K:max(HO,ACO\/;), 0<3,<d, then for p: 0<p(p,Q) <4, the
condition

IVu(p)|= H, = z(H)=1. 4)
should hold.
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We introduce a polar coordinate system with the origin at the point Q. Let u(r,¢) be

the solution of our boundary-value problem satisfying condition (4). Then on I', it should
satisfy the conditions

ou ou
— (3, y @ =—/(9 9 ) (5)
aw( o )M 2% )M
and by virtue of continuity of u(s,,¢)
U(80,0)], o, = U(600)| o =U(.0). (6)
should hold. It follows from (5) and (6) that 3@(50,0):@(50@) —@(50, ) -
op op por O =0
Thus, putting
— W, Iy,

Yi(p)=u(5,,p), i=1,2,¥={_" _
Y ( ’ (p) {‘Pz, I'2, in the J,-vicinity of the point Q we obtain

f‘:{(c?o,go): O<p<2r},

the boundary-value problem
Au (p)=0, peQ,,Au( P=0, pcQ,
ou oy =
8_nzr+ ~n Wl = u2|r+ U=,

where ¥ eC® (1:) From (3) (and also from [1]) we find that (7) has no singularities, i.e.,

lim |V = <4 = K, where a, and b are the Fourier series coefficients for
im [Vu(p| =& + if Gz a, and by

the function u( p) at the boundary of T. Consequently, we have arrived at a contradiction,

which proves our statement.
Thus, it follows from the statement that the magnetic field is bounded in the corner
domain provided that the permeability function satisfies the conditions

1) [(H)eCY[0,+0),2)3H,>0 VH'>H,: m(H')=1
Note an interesting fact. Let us solve boundary-value problem (1) and let its solution
has unbounded |Vu|. This means that in the vicinity of the point Q the permeability function

(7)

’
r_

([Vul) will tend to unity. Since the number of figures in the mantissa is limited, it will turn
out that in a certain small vicinity of the point Q the function y(|Vu|) will be equal to 1. That

is, there arises boundary-value problem (1) with the permeability function z(H) that has
bounded |Vu| and thus we get a contradiction. Consequently, numerical calculations cannot
“theoretically" yield a solution with the infinitely growing [Vu|, and we will seek the solution
of another boundary-value problem, namely, problem (1) with ﬁ(H), where |Vu| is limited.
But the solution of problem (1) with ﬁ(H) does not coincide in the general case with the

solution of initial problem (7) with y(H). It is therefore necessary to use special methods for
solving this problem. One of these methods is considered in [2, 3] for the solution of the
equation div| (|Vu))Vu]=0 in the corner domain.

5. Estimation of the magnetic field growth

Let us show that the magnetic field in the corner domain of a ferromagnetic satisfies
the condition
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H(s)sgmriw\(g, (8)

where C, is a constant, w(s) is a bounded function, and r; is the distance to the corner. The

integral formulation of the magnetostatic problem [4] allows the magnetic field to be
represented as

H(9)=Fe(9-V. [ (M(P. V(5 ) &, ©)
where H_ is the field from the current sources, M is the ferromagnetic magnetization vector,
the function W (s, p) is equal to % or 2—Inr for the three-dimensional and the two-

7r 7T

dimensional case respectively, and Q. is the ferromagnetic domain. The magnetization
vector is defined as M = sy (H)H = s, (1(H)-1)H, where , is a constant, »(H) is the
magnetic susceptibility, and z(H) is the permeability of the ferromagnetic. Given high fields

(H —> ), the representation [5, 6] y(H):1+ﬁA—H;B2 whenH — o is valid, where A
and B are positive constants. Consequently, when H —o, M :‘M‘ is limited by a constant
M,=ux,A. Let us consider the 2D case. From (9) we obtain
1

(9= (9. | B2

sp

j d)p. Here the first term is limited, and we therefore

estimate the second term

3 o MY (p x)+ MY (p)(y,- ¥
vsj(wm,r—;]dups j 2 MR =) (B % 4 g, |,
Z A T (A R Y
o MY (p)(% %)+ M (P %~ %
2 M) M) |
3, s (% %) +( Yo~ ¥)
M (%2 - y®)+2M xy M (Y —3¢)+ 2 MY xy
=|J o 0, + o v, <
o (x*+y?) S, (%*+7¥°)
2 |ng (%) 2 ¥
<2J- 2rSpM ;ZSPM ‘dUpS8MOJ‘ szp’
Qs sp Q; ''sp
where X =X, — xand V=Y, Y- We calculate the integral
jrizdupzjr—lzdup+ | <,
Q; 'sp Vs Sp Q¢ \vs sp

where v, =Q " S;( Q is the angular sector at the v corner point Q (see Fig. 3).
The integral over the domain Q, /v, will be limited, and we therefore consider only
the integral over the domain v;
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¥
0
0 X
Fig 3. The angular sector
5

r dr

PP _
J-r_dU_J‘d Irz rz—2 -
Q 'sp p+ s Egcos{osp r

t=-2. Then we use the expression for

_T j tdlt ‘”f tdlt I
. L 1+t% - 2 cosp,, kt?- 2 cop,, )

1

the generating

iPm(coswsp)t”‘, < 1,
function _ ! = T;O and obtain
\/l+t — 2t cosp,, Z Pm(COS(DSp) - |t| <

jid 10 Utdtz t‘”“:/jr W P tk*’”zJ_

Q; 'sp m, k=0 m, k=0
@ oo pleme2 1, (kem) |9/
=1|d PR—— + PR—— |+
J; e mzkz“o mkk+m+20 n;ﬂ mk—(k+ n‘)1

+00 o

@y m+k
+[do P2In g™ = In—+ _Imk 3 p p Im (r—j 1=
! R Int; mzklo m+k+2 méo "*m+kl\ S

:Cllnrl+vq(s),

S

where «,, P.(cosp) P cow Jdp ,, C, is a constant, and w(s) is a bounded

O'—.§

function. Thus, the validity of expression (8) is ascertained.

6. Method of mesh condensing in the corner domain

In [7-9] there are examples of constructing a differential mesh for some boundary-
value problems in corner domains. The main idea is to condense the differential mesh or finite
elements for obtaining an admissible problem approximation error. This error involves

integrals over elementary domains estimated by the quantities of the form Ch|u|, ;»Where
h is the diameter of the i elementary domain or mesh cell, 3 is a positive number, ||u||kj is
the norm of the function with the kthderivative in this domain, and Cis a constant
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independent of all these factors. Then we can require, for example, that quantities Ch’ ||q|kJ :
be identical in the domain under consideration. To this end, h” can be decreased in inverse
proportion to ||“||k,.- on approach to the singular points. We demonstrate the validity of the
following statement.

Let \7(3) be the solution of the magnetostatic problem in the integral formulation

found by a numerical method and H () be the exact solution. Then the following estimate is

valid:
VA

Lz(D)
where ¢, C,, and c, are positive constants and h is the diameter of the domain D, which is a
differential grid cell containing the ferromagnetic corner.

By virtue of (9), the following expression for V/ ('s) holds:

V(9)= Flc(s)%vsi.[( m( *Hj)%} dv (1)

<P (gIn*h+ gIn h+ g), (10)

where H; is the field in the cell ©;, j=1..N; [ JQ; =, ;and r,, is the distance from the
=1
point s to the point p; e, . We consider the difference

V(s)- H( =—Vsij( ( ) *(*H( p)):']d\; Since the quantity

M| <M, is limited, it follows that ‘M(Hj)—M(H(p ))‘<2M for j=1..N. Thus, we

obtain

N() A(S ‘ 8MOZJ-dv 8M J- dv 8:;/!02 J- dv

r2 r2

i=lq; sp i=10,nS;(Q " sp I=1o\s( Q" sp
As a result, using the estimate obtained above we arrive at the expression
V(9 ()\ 9'n—+ w( 3 (12)

It remains to estimate ”\7 —

g where the domain D is the S;( Q) — & -domain of

L

corner point Q. Using (12), we obtain
”\7—F|H1(D)=_H\7(s)— H( 9‘2 dv< A( dn* B dn h g,
D

where h=26, and ¢, C,, and c, are constants. The result corresponds to (10). Based on the
aforesaid and inequality (10), we propose a differential mesh condensing method

hy 1 Xm
findlo-a. |
0 X Xm-1
the number of partitions along the coordinate axis (OX or QY) in the corner domain, h. is
the grid spacing, and X, is the coordinate of the grid node along the OX or OYaxis (the

origin of the coordinates is at the corner point), |x <1.

7. Calculation of the magnetic field in the corner domain
In Section 5 we gave the upper estimate of the admissible magnetic field growth in the
corner domain of a ferromagnetic. In Section 6, based on this estimate, we proposed a method

In In} dx=d, %—- %.= h, m12.. M Here d, is aconstant, M is
X
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of condensing the differential mesh in the corner domain. In this section we present numerical
calculations of a magnet system using this method. It is evident from the calculations that the
above mesh condensing method substantially improves the accuracy of the calculated
magnetic field distribution. We considered a magnet system depicted in Fig. 4. The domain
Q, corresponds to the vacuum, and the domain Q. is filled with a ferromagnetic. The linear

dimensions of the system are presented in Table 1. A boundary-value problem

QU%+20%:0, peQ, LA, =Q,
oX oOX 0y oy
_OA

oA, oA
= y O— - ) = Cs = C1 ~ = c
Al|l", AZ|F+ an I an . AJX:O AJX:XZ an yds
corresponding to the formulation of the magnetostatic problem with respect to the vector
potential A, [10] was solved in the domain under consideration. The function ¢ is defined as

9=1/ u(B), where 1(B) is the permeability of the ferromagnetic, B is the modulus of the

magnetic induction vector B = rotA, T, is the interface, and C is a constant. The point Q in
Fig. 4 is the corner point with the coordinates (x,,y;). In Fig. 5, the dashed line shows the
domain I1, of the corer Q(x,y) and Ax=Ax=0.2m. The efficiency of the differential

grid condensing method described in Section 6 was estimated by the following calculations:
Variant 1. The solution to problem (8) was found on a sequence of (10k)-(10Ck) grids,

where k=1,2,4,8,10,20,4; that is,10-10, 20- 20, ..., 400- 40(Cgrids were obtained. The
grid spacing in the corner domain I1, was uniform.

Variant 2. Problem (1) was calculated on the same sequence of grids at k=1,2,4,¢,
but the grid spacing in the domain I, was chosen using the differential grid condensing
method described in Section 6. In the domain Q\I, the grid spacing was not changed as
compared with the previous variant. The number of node points in the domain I1, was the

same, and only their distribution was changed. Figure 6 shows the approximate view of the
mesh in the domain of the corner Q.
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Fig. 6 The approximate view of the mesh
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Table 2
Uniform grid in domain HQ
Grid B,(R).T B,(R) T B,(Q).T
10*10 2.274 2.074 2.902
20*20 2.248 2.038 3.126
40*40 2.237 2.024 3.374
80*80 2.231 2.018 3.645
100*100 2.23 2.017 3.738
200*200 2.206 2.014 4.045
400*400 2.158 2.012 4.358
Nonuniform grid in domain HQ
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Grid B,(R).T B,(R).T B,(Q).T
10*10 2.266 2.038 3.133
20*20 2.241 2.02 3.604
40*40 2.233 2.015 4.061
80*80 2.229 2.013 4.527

The results of the variant 1 calculations were taken to be a sort of reference because
the accuracy of the calculated solution was assumed to increase with increasing number of
partitions, except probably for a particular corner domain. Then the results of the variant 2
calculations were compared with the results of the variant 1 calculations. Figures 7-10 show

distributions B (x) at y=, for different meshs. In all figures the reference distribution

By(x) calculated on the 400- 40Cgrid is designated as tracel. The plots trace2 and trace3 are

the distributions By(x) calculated by variants 1 and 2 respectively. The distributions in Figs.

5, 6, 7, and 8 are calculated on the 10-10, 20- 20, 400- 40C, and 80- 8C meshs respectively.
In Table 2 the field values at three points B(0,0), B,(x,0) and Q(x, y) are compared. It is

evident from Table 2 and Figs. 7-10 that the accuracy of the variant 2 calculations
(nonuniform grid) is substantially higher than that of the variant 1 calculations (uniform grid).
Thus, it follows that the proposed method of constructing a differential mesh in the corner
domain is worth using and yields results comparable in accuracy with the results obtained
only on grids with the number of nodes in each axis four to five times greater than in the
initial mesh.

As shown in Fig. 11 the offered method creation of a differential grid near the corner
domain have allowed to reduce a relative error of calculations of a magnetic field much.

Variant | —maximum of relative error 11.085% ; variant Il — maximum of relative
error 1.091%

Ep: Eps

Fig. 11 (a, b) Distribution of a raltive calculations error of angular point domain

8. Results of modeling of the some magnetic systems

The significance of numerical modeling at the investigating of magnetic systems is
defined not the only known dignities of computational experiment, but also that, what
measurement of magnetic field is labor-intensive and by expensive problem. The self process
of the mathematical modeling of magnetic systems (see Fig.12 and Fig. 13), as the authors of
this work have presented, need to divide on two large stages.
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Fig. 12 General view of spectrometritagnet 1SR0-4B. Fig. 13
Type of solenoidal magnet.

8.1  Results of modeling magnetic systems CII-94 and 1CII-40-4B.

In the experiment performed at the Laboratory of High-Energy Physics, JINR, the SP-
94 [11] magnet is used. Figure 14a shows the cross section of its core in the XOY plane. It
was necessary to select the configuration of the core and the current coils such that the

+00
quantity IBy(0,0,Z) dz had the maximum value. First, the initial configuration was

—0

calculated. Fig.15a presents the distribution of B, in the XOZ plane for this configuration.

L
Here I By (0,0,Z) dz= 2.31¢ where L =1.5m is the dimension along the OZ axis of the
-L
region where the magnetic field was calculated. The ultimately proposed magnet
configuration is shown in Fig. 14'b. Fig.15b shows the XOZ plane distribution of By. Here

L
I B, (0,0,Z) dz= 2.987, which is 1.291 times greater than for the initial configuration in
-L

Fig. 14a.

B S N T

a b

a b c
Fig. 15 (a,b,c). Distribution oBy for three configurations of the magnet-S@.
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Fing.DependenciesBZ(X’o'B’Z)for two configurations of the mag

Fig.12, 16 (a, 6) shows configurations of the magnet 1CII-40-4B HUC (variant I, 11,
correspondingly) for which the numerical computations of the magnetic fields were
performed, i.e. in fact, solved was a nonlinear inverse problem of magnetostatics. The purpose
of the simulation is to find by a calculation method such a magnet geometry that the region of
the homogeneity of the magnetic field would be essentially larger as compared to the existing
magnet configuration.
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Figs..17-19 present distributions of the components of the magnetic field for our two
variants of configurations of the magnet 1CII-40-4B in a 3D case. Clearly, for variant Il the
distributions of the components got more smooth.

8.2  The Solenoid Type Magnetic Field Detector Modeling

Magnetic systems are very important parts [12-13]. To create the necessary configuration
of magnetic field, the repeated solution of nonlinear boundary value problem of magnetostatics is
needed. In the present work, we consider the problem of creation of homogeneous map of
magnetic system of solenoidal type (see Fig.13). As a result of optimization, the geometric
parameters of magnetic system were chosen in such a way so as to get maximal size of the
domain of homogeneity of the magnetic field.

S million
tetrahedral elements

Fig. 20 Mesh Fig. 21 Field distribution

Due to symmetry, in the modeling only 1/24 part of the geometry with corresponding
boundary conditions. The calculations were performed (using two software products: TOSCA
and native MFC) by the method of finite elements on tetrahedral mesh with 5 000 000 elements
(see Fig.20).

The distribution of the module of magnetic field on the surface of ferromagnetic is shown
in Fig. 21. It is seen that maximal value of magnetic field is reached in the corner points (1.3 T).

The density of the current in winding J =9.956410099 10A . The cross-section of coil
S= 0.04x 4.7n%. The total current | =1.871805098 10A. The field in the center of magnetic
system B.,= 0.5T. On Fig. 22 and 23 the domains with the degrees of homogeneity of
magnetic field of 0.1 % and 0.5% correspondingly. The black continuous line shows the
homogeneity 0.1 % is needed. On Fig.22, the scale of magnetic field has site from 0.99 — 1.001
T, on Fig.23 from 0.998 — 1.002 T.

ig23Field h ityis£0.52
Fig.22 Field homogeneity is £ 0.1 % Figds sl Romogeneliy 530:3:%
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8.3  Modeling of the SPD Detector Magnetic System for the NICA Project

Researchers of JINR (DUBNA) and Moscow state University are working on solution
behavior investigation of the magnetostatic boundary value problem in the vicinity of the "corner
point” (at the intersection of two regions - vacuum/iron) of a ferromagnetic. The problem of
magnetic system simulation in the corner domain and calculation results review of modern
magnetic systems is considered in [14]. The fact is that modern accelerator systems and detectors
contain magnetic of complex geometrical configuration. Often the ferromagnetic/vacuum
boundary has nonsmooth elements, i.e. it contains a corner point near of which the boundary is
formed by two smooth curves crossed in corner point at some angle.

Fig. 24. Set of coils Fig.25. «Toroidal» configuration

Thereby, a question arises about the accuracy of the boundary value problem numerical
solution in this region, where significant growth of magnetic field may be possible. Recently, the
problem of design magnetic detectors providing high field (over 1 T) is relevant then it is
particularly important to know the field distribution everywhere inside the detector with enough
accuracy because of need to consider side effects. Thus, theoretical research with
implementation in practical way provided by authors is indeed actual today.

The 3D calculations for the SPD detector magnetic system for the NICA project is
discussed in [15]. The purpose of this paper is to review the numerical simulation of the
magnetic fields 3D distributions for SPD detector. Three basic configurations of the SPD NICA
magnetic systems are considered (Fig. 24 - 26): «toroidal», «set of coils», «hybrid». Models
parameters are presented, maps of magnetic fields are obtained, maps of integrals by trajectories
is constructed. The «hybrid» configuration is chosen as basic in further work.

“.\s

gor?
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Conclusions
1. The upper estimate for the admissible growth of the magnetic field H (p) inthe

corner domain H(p)< Colni+ wW( p), where C, is a constant, w( p)is a bounded function,
r
p

and r is the distance to the corner, is asymptotically obtained for the case of u(H)—1 when

H—>owx.

2. A method of condensing the differential mesh in the corner domain is proposed,
which appreciably improves the accuracy of the calculated solution.

3. The numerical modeling results are presented for the SP-94 magnet system in the

Delta—Sigma experiment performed within the Topical Plan of JINR on international
collaboration. Two-dimensional and three-dimensional modeling of the configuration of the
magnet core and current coils was performed to obtain the maximum value of the integral

L
[B,(0,0,2) dz
-L

4. By a numerical method a configuration of the magnet 1CII-40-4B LHE has been
selected for which the width of the domain of the homogeneity of the magnetic field has grown
up from 0.5 m to 1,0 m, i.e. twice. This growth considerably increases the accuracy of
regenerating the pulses of decay particles in the physical reaction under study (search for
pentaquarks).

5. 5. As a result of optimization, the geometric parameters of the solenoid type
magnetic field detector were chosen in such a way so as to get maximal size of the domain of
homogeneity of the magnetic field.
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Introduction

Currently, in conditions of limited material resources in the industrial complex,
technologies that increase the durability (resource) of machine parts and assemblies are of
particular importance. 90% of parts and machines fail due to surface wear. This is especially
true for the energy complex, where most mechanisms work in extreme conditions and, in
particular, in conditions of high abrasive wear. This is the case with the beats of coal-grinding
mills.

The choice of the type of coal-grinding mills is determined by the grindability of the
fuel, the release of volatile substances, the required fineness of dust. At the Karaganda TPP-3,
a hammer mill is used, which has high economic indicators, used in systems with direct
injection of fuel and can operate under pressure.

The main problem in the operation of coal-grinding mills is the high abrasive wear and
tear, the average continuous service life of which is 500 hours. In the present work, an attempt
was made to increase the service life of beater of coal-grinding mills by mechanically
activating them in a tumbling drum with the subsequent application of reinforcing highly
entropic coatings. Comparison of the properties of beat without coating and with coating
showed that with coating: microhardness increases about 1.6 times; wear resistance increases
by 7.5 times; the friction coefficient decreases by almost 20 times!

Without pretending to be complete, we give very briefly the results of studies of
Hadfield steel, described in [1-12]. These works present the results of work to improve the
process of smelting and after-furnace treatment of Hadfield steel at various plants. The results
of the complex alloying of this steel with various chemical elements are considered:
chromium, molybdenum, nitrogen, titanium, etc. The results of the work of foreign
researchers are presented, which are aimed at studying the influence of the chemical
composition on the strength properties of high-manganese steel, studying the structure
formation after external physical action, as well as a description steel hardening mechanisms
under the influence of external factors. The results of numerous works to determine the effect
of the cooling rate of castings in the mold on the wear resistance are considered. In addition,
the results of work aimed at improving the foundry technology for the production of castings
from Hadfield steel, as well as the results of other, no less important, studies on high
manganese steel are considered.

In this paper, we review our papers [13-15]. High entropy coatings were not applied to
Hadfield steel. The present work is dedicated to this. It investigated coatings obtained by us
on samples of unalloyed steel.

Casting, elemental composition, properties of Hadfield steel used at TPP-3

Hadfield steel was manufactured at Power Beton LLP in Karaganda by casting steel
melted in an electric furnace. The type of finished castings is shown in Fig. 1. Observations
show that the finer the grain of the metal beat the coal mill, the faster the hardening of their
working surfaces. In this case, the initial hardness of the steel is not determined by the size of
the austenite grain. The control of steel 110G13L for hardness is carried out in the conditions of
production due to the assessment of the thermal regime of casting of billets. Mostly castings
with a high manganese content occur due to hot and cold cracks and usually they occupy more
than 77% of the total number of scraps. Cracks in steel castings 110G13L can have a very
different shape. Hardness testing of steel was carried out on an HVC-1000A electronic
microhardness tester. The results are shown in fig. 2.
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Figure 1- Beater of a coal mill Figure 2- Microhardness of a beat coal mill

of Power Beton LLP of PowerBetn L LP»

In a number of works, it is believed that the occurrence of cracks on castings occurs
when they are knocked out of shape at a temperature difference of more than 400 °C than the
ambient temperature. We suggest knocking out finished castings only after the temperature of
the most heated sections drops to 400 ° C. After this procedure, castings marriage was
reduced three times. Pictures of defective beaters are shown in Fig. .3. Pictures taken with a
MIRA 3 electron microscope.

SEM HV: 20.0 kV WD: 14.84 mm | 1] | MIRA3 TESCAN SEM HV: 20.0 kV WD: 14.84 mm | MIRA3 TESCAN

View field: 44.9 ym Det: SE 10 pm View field: 20.0 pm Det: SE 5um
SEM MAG: 6.16 kx  Date(m/d/y): 04/11/16 Performance in nanospace SEM MAG: 13.8 kx | Date(m/d/y): 04/11/16 Performance in nanospace

Figure 3- SEM- image beat at a resolution of 10 and 5 nm

The elemental composition of steel 110G13L is presented in table. 1.
Despite the large number of works devoted to steel 110G13L, there is still no single
theory of its self-hardening under impact loading.

Tablel
The elemental composition of steel 110G13L LLP "Power Beton"
Element The percentage in steel Element The percentage in steel

C 0,9-1,4 P before 0,12

Si 0,8-1 Cr before 1

Mn 11,5-15 Cu before 0,3

Ni before 1 Fe ~83

S before 0,05

According to some authors, the grinding of blocks and microstresses plays a large role
in the hardening of 110G13L steel. The high viscosity of austenite, along with sufficient
strength and wear resistance, makes 110G13L steel an indispensable material for parts
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working for wear and shock at the same time. With abrasive wear, when pressure and,
therefore, hardening are absent, 110G13L steel does not have significant advantages in terms
of wear resistance over other steels of the same hardness.

Wear of Hadfield steel used at TPP-3

The wear of the Hadfield steel used at TPP-3 occurs in 500-550 hours of continuous
operation. The degree of wear is shown in fig. 4. The choice of the type of coal-grinding mills
is determined by the grindability of the fuel, the release of volatile substances, the required
fineness of dust. Mills are classified in several directions:

— impact of grinding organs on particles;
— abrasion of particles between grinding organs;
— combined (shock + abrasion).

At the Karaganda TPP-3, a hammer mill is used, which has high economic indicators,
used in systems with direct injection of fuel and can operate under pressure. In these mills, the
fuel is crushed mainly by the impact of hammers (beaters), and partially it is also rubbed
between the bills and the mill body. The main problem in the operation of coal-grinding mills
is the high abrasive wear and tear, the average continuous service life of which is 500 hours.

Figure 4- The degree of wear of the coal mill grinding at T8P

In the present work, an attempt is made to increase the service life of beater of coal-
grinding mills by mechanically activating them in a tumbling drum followed by coating of
highly entropic alloys.

Preparation of a CrNiTiZrCu Coating Target

To prepare the CrNiTiZrCu target, micropowders of metals were taken and mixed in
equiatomic proportions. Then, the prepared powder mixture was placed in a grinding bowl of
a planetary ball mill made of tungsten carbide and grinding bodies (balls with a diameter of 5-
10 mm) also made of tungsten carbide, the mass of which was equal to 10 masses of the
powder mixture, were added (Fig. 5 a). After the glass was filled with galosha gasoline, the
lid was tightly closed and the planetary ball mill was turned on (rotation speed 500 rpm,
operating time 5 hours). The resulting homogenized composition was then dried in vacuum
and pressed with a mold into a flat disk with a diameter of 100 mm and a thickness in 5 mm.
Next, the disk was placed in a vacuum thermo oven and sintered in it for 3 hours. Thus, the
fabricated CrNiTiZrCu target (Fig. 5b) was used for further magnetron coating deposition at
the NVN 6 facility. The metal micropowders were mixed and placed in a grinding cup of a
planetary ball mill (a), the composition was then dried in a vacuum and pressed using a mold
into a flat disk with a diameter of 100 mm and a thickness of 5 mm (b).

Coating was carried out on prepared beats of a coal-grinding mill. The vacuum
chamber was pumped out to a pressure of 0.003 Pa, then the PINK was turned on, and Ar was
puffed up to a pressure of 1 Pa; a negative bias potential of 1000 V was applied to the
substrate for 10 min. The surface of the substrate was cleaned and heated.
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a) b)
Figure 5- Micropowders of metals

After that, the argon pressure was lowered to 0.1 Pa and the magnetron was switched
on. The bias on the substrate decreased to 150 V, the magnetron current was kept constant at 3
A. The substrate was located in the chamber at a distance of 15 cm, the spraying time was 1
hour. The beats of a CrNiTiZrCu coated coal mill are shown in Fig. 6

%
e 5o o

Figure 6- Beater of a coagrindia mill coated with CrNiTiZrCu

Properties of CrNiTiZrCu Coatings
Figures 7 and 8 show the chemical composition of the coatings CrNiTiZrCu, at. % in
equiatomic proportions per beat of a coal-grinding mill (table. 2).

15 x3B

Figure 7- XPS CrNiTiZrCu in argon at

5

2 points
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Table 2
Quantitative chemical composition of the coating CrNiTiZrCu, at.%
Element Cr Ni Ti Zr Cu
Nominal 20 20 20 20 20
in argon 23,2 21,2 19,9 17,1 6,8

Oet 36,036 m
700 pertcemance in nanospace

- he microstructure of the CrNiTiZrCu coating on the beater of a-gaating mill with
of 20 um

Pertormance n nanospace.

Figure 8 a resolution

The microhardness measurements of the coatings are given in table. 3.
Table 3
Microhardness of CrNiTiZrCu Coating on Beater of a Coal Mill

Microhardness 1 2 3 4 5 6 7 8 The average
HV 839 909 964 842 967 853 921 | 902 906

The friction coefficients were measured on the setup we developed (Table 4). The
basic principle of the setup for determining the static and sliding friction coefficients is to
measure the static and sliding friction forces of a small test material sample when moving it
over the surface of a substrate from another material with a known coefficient of friction. The
obtained instantaneous values of the friction force are transmitted to the software of the upper
information level for their processing.

Table 4
Coefficients of friction of CrNiTiZrCu coatings for copper and aluminum
on copper on aluminum
Coating coefficient of error coefficient of error
friction friction
CrNiTiZrCu 0,041 0,006 0,066 0,002

Comparison of work beat coal mill before and after high entropy coating

CrNiTiZrCu

For one mill, 120 beats are given. Coated beads are shown in Fig. 9. Taking in the
response function @ in our work [16] the coefficient of dry friction and linearizing it, we
obtain the following formula:

t

~ ~

. A .
AG®

*)
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where A is the work (energy) of destruction, T is temperature, AG® is Gibbs energy, N is the
average number of elementary carriers of destruction, C is a constant.

Figure 9- Bits of a coalgrinding mill coated with CrNiTiZrCu

Thus, we have obtained an equation that shows the nonlinear dependence of the
friction coefficient on the Gibbs energy G° on temperature T, on the concentration of the
number of electrons and which allows us to predict the formation of highly entropic alloys. A
comparison of the properties of beat without coating and coated is given in table. 5 and in fig.
ten.

Table 5
Comparison of the work of a coal mill mill before and after the Jeigtnopy coating of
CrNiTiZrCu
Parameter Beater without coating Coated Beater
Power Beton LLP CrNiTiZrCu
Microhardness, HV 580 906
Wear resistance, g/min 0,4-10™ 3-107
Coefficient of friction 0,76 0,04

Figure 10- Coated grinding mill bits (after 16

Conclusion

From table 5 it is seen that with the coating:
— microhardness increases about 1.6 times;
— Wear resistance increases by 7.5 times;

— the coefficient of friction is reduced by almost 20 times!

Formula (*) shows that the work of destruction of the beats of a coal-grinding mill is
very strongly (proportionally) dependent on the coefficient of friction of the coating. The
wear of the Hadfield steel used at TPP-3 occurs in 500-550 hours of continuous operation (see
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above). That is, after the high-entropy coating of CrNiTiZrCu, the resource of beats increases
by almost 3 times (1600 hours) for a coal-grinding mill, which is economically very
significant.
The work was carried out under the program of the Ministry of Education and Science
of the Republic of Kazakhstan. Grants No. (L K300063 and Nod.0781.
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Abstract

An overview of the normative documents governing the creation and organization of
children's day hospitals, including a phthisiology profile, is presented, the organizational
characteristics of a phthisiatric children's day hospital as part of an anti-tuberculosis
dispensary are given, the results of the work of a children's day hospital in the period from
2013 to 2019 are analyzed.

Key words: phthisiology, children's day hospital, regulatory documents, work
organization, work results

AKTyaJbHOCTh. JleTCkWe [HEeBHBIC CTAllMOHAPHl  SBISIOTCS  OMHOW  (opMm
MaJIo3aTpaTHBIX M CTAllMOHAPO3aMEINAIOIINX TEXHOJIOTMM OpraHu3aluyd W OKa3aHWUs
MEIUIMHCKOM IIOMOIIM HAacelIeHHIo, onpenenéHupix Ilocranosinennem IlpaBurenscTBa
Poccuiickoit denepaunn M BKIOYEHHBIX B KOHUENIUIO pa3BUTHsS — 34pABOOXpPAHEHUS U
MEIUIIMHCKON Hayku B PO [7].

Ilo naHHBIM poccuiicKOM HayyHOW 3yIeKTpoHHOW OuOnmnoreku eLibrary.Ru [16] B
nepuoA 1995 — 2020 rr. nosBunucek 64 myoaukanuu Ha TEMY AETCKUX JHEBHBIX CTAllMOHAPOB,
HO TOJBKO OJHA W3 HHMX IIOCBSAIIEHA JEATENbHOCTH JETCKOIO JHEBHOIO CTalMOHapa
druznarpuueckoro mnpoduns [4], UYTO HEAOCTATOYHO, YUYUTHIBAS COXPAHSIOUIYIOCS
aKTyaJbHOCTh TUArHOCTUKHU M JIe4eHUs TyOepkyné3a y nereid. Tak, OCHOBHON KIMHUYECKON
dbopMoil TyOepkynesa y nerel sBisercs TyOepKyn€3 BHYTPUTPYAHBIX TUMPaTUUECKUX Y3JI0B
(BI'JIY), xotopsiit BeisiBnsieTcs: B 74% Bcex cimydaeB 3aboneBanus [15]. [lpu atom B 10-15%
CIy4aeB JIMarHOCTUKAa JTOW (opMbl 3aTpyAHEHA, IOCKOJbKY HPH  BBIOJHEHUU
kommnbioTepHoit Tomorpaduu (KT) He ynaércs onpenenuts yBenuueHue pasmepos BIJIY, u
TOJIbKO KOHTpoJbHOe uccienoBanue KT uepes 6 mec. mocie mpoBeAeHHs] IPEBEHTUBHOIO
JeYeHHUsI TI03BOJIIET Yy OTOM KaTreropuu OOJNBHBIX JeTed BBIABIATE (HOPMUPOBAHUE
KaJIbIIUHATOB BO BHYTPUTPYIHBIX JIUM(PATUUECKUX y3TaX.

HemanoBaxkHol 0cOOEHHOCTBIO TyOepKys€3a y JeTel sBIseTcs U 4yacToe OTCYTCTBUE
CUMITOMOB HHTOKCHKAIIMHM, a TaKXe YBEJIMYEHHUE CIy4yaeB COIMYTCTBYIOIIEH NaTOJOrHH,
KOTOpas BIUSET Ha Pe3yJIbTaThl TYOepPKYIMHOBOU MpoOb! (peakiun ManTty). Tak, B ycnoBusx
cnenuguyeckoro mpouecca y erell peakius Ha TYOepKYJIHH 4acTO HOCUT HOPMEPTUYECKH
xapaxrep [2, 3] 1100 pe3ynbTar nNpoObl OKa3bIBAETCS JIOKHOIOIOKUTEIBHBIM [5, 6].

Henab. BeimoaHuTs 0030p HOPMATUBHBIX JOKYMEHTOB, PETJIAMEHTUPYIOUIUX CO3/1aHue
U OpraHM3aluio paboThl JAETCKUX JAHEBHBIX CTAI[MIOHApOB, B TOM 4Hcle (PTU3MATPUUECKOTO
npoduis, AaTh OPraHU3ALUOHHYI0 XapaKTEPUCTUKY (TU3HATPUUYECKOTO JETCKOIO JTHEBHOTO
CTallMOHapa B COCTaBE IMPOTUBOTYOEPKYJIE3HOIO AMCIIAHCEpa, MPOBECTH aHalU3 pPabOThI
neTckoro gHeBHOTO cranuroHapa B coctaBe CII6 I'bY3 «lIpotuBoTYOEpKYNE€3HBIN qUCTAHCED
Nel2» B nmepuon ¢ 2013 o 2019 rr.

Marepuansl U MeToAbl. V3ydeHbl HOPMATHBHBIE TOKYMEHTHI, PETJIaMEHTHPYIOIINE
CO3/laHMEe M OpraHu3aluio0 paboThl JETCKUX JHEBHBIX CTAallMOHAPOB, B TOM YHUCIIE
dTu3narpuueckoro npouis, NpPoBEAEH aHalIW3 OpraHU3allMM, METOJOB U pE3yIbTaTOB
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paboThI JETCKOTO THEBHOTO CTallMOHApa (PTU3NATPUIECKOTO MPO(UIIS, OTPasKeHbI CBEICHUS O
MalMeHTax, JaHHbIe UTOroB paboThel B mepuox ¢ 2013 mo 2019 rr. Meroasl uccieaoBaHus:
ONMCATEIIbHBIN, CTATUCTUYECKUH, DKCIIEPTHAS OLICHKA.

Pesyabrarel u oOcy:xknenue. B 1997 1. IlocranoBnenuem IlpaButenncTBa
Poccuiickoit ~ ®exepauuu  ObUIO  TOJIOKEHO  HAYalO  BaXHBIM  OPraHU3AIMOHHBIM
npeoOpa3oBaHMsIM  OTEYECTBEHHOTO 3npaBooxpaHeHus [7]. Tak, npunstas Konuenmus
pa3BUTUSA 3JPAaBOOXPAHEHUS M MEAUUMHCKOW Hayku B P® coxepKuT psa OCHOBHBIX
HaIlpaBJICHUM, CpPEAM KOTOPBIX 3HAYUTCS W BHEAPEHHWE B NPAKTUKY Mallo3aTPaTHBIX
TEXHOJIOTUH W CTallMOHapo3aMelalomuX (OopM OpraHM3alUU W OKa3aHUS MEIMLIMHCKOU
noMmouiy HaceneHuto. OIHOM U3 HUX SIBISIFOTCS JHEBHBIE CTAllMOHAPHI PA3IUYHOTO TPOGUIIs.
Oro HampaBlieHHWE OBUIO BBIOpAaHO B pe3yibTaTe aHauu3a pabOThl CTalMOHAPOB,
npoBenéHHoro B 1999 r. cneumanucramu MHHHUCTEpPCTBA 3/paBooxXpaHeHus Poccuiickoin
®enepannu, KOTOpbIA mokazasl, 4to a0 50% TManuMeHTOB, MOJYYUBIIMX MEIUIUHCKYIO
MOMOIIb B CTal[MOHapaX HEXUPYPruuyecKkoro npo@uis, MOTJIud Obl MOJYy4YUTh HE MeEHee
pe3yabTaTUBHOE, HO MEHEE 3aTpaTHOE JICYeHHE B THEBHBIX CTAllMOHApax amOymaTopuil u
6onpHUIL [12]. B aTOM 3¢ romy MunuctepcTBoM 31paBooxpanenusi Poccuiickoit @eneparuun
Obl1 M3AaH IpHKa3 00 OpraHM3alMM JEATEIbHOCTH JHEBHBIX CTAllMOHApOB B JIEYEOHO-
npoQUIaKTHYECKUX YupexaeHuax [12], B KOTOpPOM COJEp>KalIHCh CIEAYIOIINe Ba)KHBIC
MOJIO’KEHUS:

— ompeaereHHe KOEYHOH MOIIHOCTH U Npodwuis IJHEBHOrO CTallMOHapa
ABIIIETCS  IPEpPOraTUBOM  PYKOBOIUTENS  JIe4eOHO-MPOPUIAKTHUECKOTO
YUPEXKICHUS;

— IUIAHUPOBAHUE JIHEBHOIO CTalMOHApa JOJDKHO IPOBOAMTHCS C YYETOM
uMerouleiicss MHQPAcCTPYKTYpbl U YpPOBHA 3a00J€BAaEMOCTH HACEICHMS
MPUKPEIUVIEHHOTO paiioHa;

— pacuéTHas NoTpeOHOCTh B JHEBHOM CTallIOHAPE JOJIKHA ObITh COTJIaCOBAaHA C
BBIILIECTOSIIIIUM OPIaHOM YIIPaBJICHUS 3/]paBOOXPAHEHUEM.

B 2003 r. MunucrepctBoM 31paBooxpaHeHus Poccuiickoit @enepanyy BBEJEHO B
neiicteue  «llomoxkeHue 00 opraHuzaluu  JI€ATEIbHOCTHM JIHEBHOTO CTallMOHapa B
IPOTHBOTYOEPKYIE3HBIX YUPEKICHUAX», B KOTOPOM BbIJIETIEHBI IOKAa3aHUS K MPEObIBAHUIO B
OT/IEJIEHUH JHEBHOTO CTallMOHapa Kak JUIsl B3pPOCIBIX MAIMEHTOB, Tak W Juis aeredt [13].
CrnenyromuM HOPMAaTHUBHBIM JOKYMEHTOM, pEIVIAMEHTHPYIOIIUMM IIpaBuja OpraHU3aluu
JTHEBHBIX CcTaloHapoB ctaio «llojokeHne o0 opraHu3aluy OKa3aHUs MEPBUYHON MEIHKO-
CaHUTApHOU moMmoIH B3pociomy HaceneHuio» (2012) [9]. B uém comepkarcs KOHKpPETHBIE
IpaBWjia OpraHu3aluyd paboTbl JHEBHOIO CTAal[MOHapa, pEKOMEHAyeMble IITaTHbHIE
HOPMAaTUBbl M CTAaHJApT OCHAILEHUS JTHEBHBIMX CTalMoHapoB. Hekoropele u3MeHeHUs
npuioxkeHud NN 9 u 11 «llonoxenust o6 opraHus3anuu OKa3aHUS NEPBUYHOU MEIUKO-
CaHMTapHOM moMolM B3pocioMmMy HaceneHuto» (2012) Obutn  BHecensl IIpukazom
Munncrepctsa 3apaBooxpanenuss PO or 30 mapra 2018 r. N 1391 "O BHeceHMM M3MEHEHHU
B [lomoxxeHne 00 oOpraHu3any OKa3aHUs MEPBUYHOM MEAWKO-CAHUTAPHOW IOMOIIU
B3pOCIIOMY HACEJICHHUIO, YTBEPXKACHHOE IMpHKa3oM MUHUCTEpCTBAa 3ApPaBOOXPAHEHUS U
coruanbHoro pa3sutus Poccuiickoit @enepanuu ot 15 mag 2012 r. N 543u" [14]

B noxymente «Ilopsaok okazaHus neauaTpudeckoi nmomomu", eimeameM B 2012 r.
[10], He OBLIM OTpakeHbl OCOOCHHOCTH OPTraHU3ALMM JESATEIBHOCTH IETCKUX JIHEBHBIX
crartmoHapoB. Onu mosiBuiuck B 2018 1. B «llonokennn 00 opraHu3aluu OKa3aHUS
NEPBUYHON MeAuKO-caHuTapHON nomoun aetsm» [11]. Tak, B HEM coxmepkarcs mpaBuia
OpraHHu3aIH JIeATEIbHOCTH JHEBHOTO CTAlMOHApA IETCKOM MOJMKIMHUKUA, PEKOMEHyeMbIe
LITaTHbIE HOPMAaTHBBl M CTAHJAPT OCHAIIEHHS JHEBHOIO CTAalMOHApa, B KOTOPBIX YYTEHBI
0COOEHHOCTH MeINaTPUIECKOi MOMOIIIH.

Ananmu3 omnbita pabotel otaenbHbIX KiMHUK CIIA u Kananel, mpum KOTOpPBIX
JEMCTBYIOT JHEBHBIC CTAallMOHAphl Il OKa3aHUs MEIMLIMHCKOM IOMOIIM JETSM,
CBHUJIETEJILCTBYET 00 3(P(PEKTUBHOCTH U BOCTPEOOBAHHOCTH TakoW (pOPMBI OpraHMU3alUU U 32
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pyoexxom [l]. Opmako B OTHX CTpaHax, B omIM4YhMe OT Poccuu, OTCYTCTBYIOT
rOCyJapCTBEHHbIE IPOrpPaMMBbl, IPEAyCMAaTpUBAIOIIME IIUPOKOE BHEAPEHHE JIETCKUX
JTHEBHBIX CTAllMOHAPOB B IIPAKTHUKY 3/IpaBOOXPAaHEHUS.

[lepBbrit  pTU3MAaTpUUYECKU ACTCKUW JHEBHOW ctarmoHap B Cankt-IletepOypre
cocraBe CII0 I'BY3 «lIpotuBoTyOepkynesnsii qucnancep Nel2y Obll OpraHM30BaH B Hayase
2012 r. B COOTBETCTBUU C YKa3aHHbIMH HOPMATHBHBIMH aKTaMH, a TaKXKe BO HCIIOJHEHHE
[Toctanosnenus [IpaBurtensctBa Cankt-IletepOypra [8].

Jlerckuii ~ THEBHOM  CTalMOHap C JMAarHOCTMYECKHUM  OTJCIIEHHUEM  SIBIISETCS
cTpykrypubiM noapasaenenuem CIIOI'BY3 «lIpotuBoTybepkynesnsiii nucnancep Nel2» u
OpeJHa3HaueH Ui [POBEJNCHHUS JAMArHOCTHYECKUX, JICYeOHBIX M peadMINTAllMOHHBIX
MEpONPHUATHI MalMEeHTaM, He TPEOYIOIIUM KPYTIOCYTOYHOTO MEIUIIMHCKOTO HAOIIONEHUS U
00bEMa IPOBOIUMBIX MeponpusTuil. Bpems mnpeGbpiBaHus OOJIBHOTO B JETCKOM JIHEBHOM
CTallIOHApe HE MEHEE 2 YacoB B JCHb.

Bonpoc o HampaBieHMM mNanueHTa B JAETCKUM JHEBHOM CTAallMOHAp peIIaeTcs
MHAMBUAYAJIbHO B Ka)KJOM KOHKPETHOM Clly4yae JIeYalluM BpayoM U 3aBEAYIOLIUM JETCKUM
oTJeNeHMeM Ha BpaueOHOMl komuccuu. OOecredeHWe NUTAHHEM HAlUEHTOB JE€TCKOIro
JTHEBHOT'O CTallMOHApa OCYILECTBIISETCS B YCTAHOBJIEHHOM IOPSIJIKE.

KoHTposnb 3a JesTenbHOCTIO JE€TCKOr0 JTHEBHOI'O CTAl[MOHApa BBIMOJHSET IJIaBHBIN
Bpau NPOTUBOTYOEPKYJIE3HOIO IUCIIAHCEPA U 3aMECTUTENb IJIABHOTO Bpaya M0 MEIUIIMHCKOM
yacti. HemocpelncTBeHHOE PYKOBOACTBO JETCKUM JHEBHBIM CTallMOHAPOM OCYIIECTBIISET
3aBEYIOIIMI JETCKUM OTACICHUEM.

JleTckuii THEBHOM CTallMOHAP MPOXOAUT JULEH3UPOBAHUE U aKKPEIUTALIUIO HAPSILy C
JPYTMMHU [OAPA3JAEICHUIMU MEAUIIMHCKOTO YUPEKIEHUS B YCTAHOBIIEHHOM IOPSIJIKE.

JleTckuii THEBHOM CTallMOHAp pa3MELIEH B KOPIYCe, OTACIbHO CTOSILEM OT IJIaBHOIO
3MaHus qucnancepa. Pabora jerckoro qHEBHOrO cramuoHapa Obuia Hadara B 2013 r. mocne
nojay4yeHus juueHsuu. Ha obOcnenoBaHue W JieueHHE B CTAllMOHApP IOCTYHAOT JETH U
noJpocTku u3 Anmupanreiickoro pailona Cankr-IlerepOypra, otHocserocs k CII6 I'BY3
«[IpotuBoryOepkyne3nsiii aucnancep Nel2y». Jlerckuit AHEBHOHM cTanuoHap sBIsSETCS
aIbTEPHATUBOM KPYIJIIOCYTOYHOMY MpPEObIBAHUIO MAIMEHTOB B IPOTUBOTYOEPKYIE3HOM
canaropun, B CII6 I'BY3 "Jlerckas umHbekunoHHas OonbHuna Ne3" wumm B OTAECIECHUU
Tepanuu TyOepkyinesa jgerkux y nereit ®I'bY «CII6o HUN®» Munsnpasa Poccun n ocraércs
JI0 HACTOSILEro BPEMEHM IMEPBBIM M €AMHCTBEHHBIM (PTU3MATPUUECKUM JETCKUM JIHEBHBIM
crannonapom B Caunkr-IlerepOypre.

JleTckuii JTHEBHOW CTalMOHAp CIUIAHUPOBaH M (YHKIMOHHpYeT u3 pacuéra 10
NAlMEHTO-MECT B CMEHY. B HEM OKa3pIBalOT ClEUMaIN3UPOBAHHYIO (PTU3HATPUUYECKYIO
MEAMIMHCKYIO IIOMOIIb JETSAM U IOJPOCTKAM B YCIOBHUAX MUHUMAJIBHOIO OTPBIBA MTAIIUEHTOB
OT TMpPHUBBIYHBIX YyclaoBMM ObiTa W oO0yueHus. B cocraBe cranMoHapa uMeeTcs
JMarHOCTUYECKOE  OTHeNieHHe,  BhINMONHSAIOMmEee  Ju(p(EepeHIUalIbHYI0  JHArHOCTHKY
TyOepkynésza. Ilanmentam oGecrneunBaeTcss BpayeOHBI KOHTPOJb, OHHM IOJIy4alOT BECh
HEOOXOIUMBIH KOMIUJIEKC JieueOHO-TUarHoCTUUeCKuX Meponpusatuil. Ilpu stom netu
OOJIBIIYI0 YAaCTh CYTOK HPOBOJAST B CEMbE M HAXOASTCS B ICHUXOJOTHYECKH KOM(OPTHOM
coctosiHuU. [Ipn OTCYTCTBMM MEIULIMHCKUX IPOTUBONOKA3aHUM yJalluecss MOTyT COBMELIATh
peObIBaHKE B IETCKOM THEBHOM CTallMOHApE C Y4EO0H B IIKOJIE.

B cTpyKType AeTCKOro THEBHOTO CTallMOHapa ()yHKIIMOHUPYIOT:

— TajaTa Ha S5 KOEK, OCHAIIeHHas HEeOOXOIUMBIM O00OpyJIOBaHWEM U
VHBEHTApEM;

— 2 mpolueaypHbIX kaObuHeTa (11 MOCTAaHOBKM MMMYHOJIOTHYECKHX MPO0 U JUIs
NapEeHTEPAIbHOTO BBEACHMSI JIEKAPCTBEHHBIX NIPENAPATOB);

— KabuHeT (YHKIMOHATBHOW JMArHOCTUKH, B KOTOPOM  BBIIOJHSIOTCS
aNIeKTpoKapauorpadus u onpeaeaeHue GyHKIUN BHELTHETO JbIXaHUs);

— KaOuHeT yJabTpa3ByKOBOM INAarHOCTUKH;

— (u3noTEepaneBTUICCKU KaOUHET;
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— UHTAISTOPUH;

— kaOuHeT Bpaya;

— KOMHATa JyIs IpreMa MUILH MallUeHTAMM;

— TMPOCTOPHBIN UTPOBOM XOJIJT [JIs IeTel C POaUTENsIMU (TOpPKa, JETCKUE CTOMbI
U CTYJbs, TEJIEBU30DP, JUBAHBI, CTEJJIAXKU C UTPYIIKAMH U UTPaMU U T.1.),
IpeIHA3HAYEHHBIH I  OTAbIXa, IMPOBEIEHUS WIP U  BBINOJIHEHUS
LIKOJIbHUKAMHM JIOMAalIHUX 3aJaHHi.

B wmemsax CBOEBPEMEHHOrO MNPOBEACHUS KOHCYJbTALMHA Bpadyel-CIEIUAIUCTOB U
BBITMIOJTHEHHS IMarHOCTUYECKUX Ha3HauUEHUI OblIa OTJIa)KeHa CUCTeMa B3aUMOCBSI3U JIETCKOTO
JTHEBHOTO CTAallMOHApa CO BCEMHU CTPYKTYPHBIMH HOJPA3ICICHUSIMH IPOTUBOTYOEPKYIEZHOTO
JMCIIaHcepa.

B ueHtpann3oBaHHON MEXpallOHHOM KIMHUKO-AMATHOCTUYECKOW J1labopaTopuu,
MMEIOIIEHCS B COCTAaBe JUCHAHCEPa, BBINOJHAKOTCS KIMHUYECKUE, WMMYHOJIOTMYECKUE HU
MOJICKYJISIPHO-TCHETUYECKUE  WCCIEAOBAaHUS IS JHAarHOCTHKH  TyOepkynéza u
CONYTCTBYIOIIEW TMATOJOTUH, KOTOpPas BIMSIET HAa YYBCTBUTEIBbHOCTH MAIIMEHTOB K
TyOepKyInHOBOM mpode (peakiust ManTy). Takke BBIMONHICTCS ONPEICICHUE COICPKAHUS
MIPOTUBOTYOEPKYIE3IHBIX MPENapaToB B MoUe A7l KOHTPOJIS UX MpUEMa MalueHTaMu.

B nerckom mHeBHOM crarnmoHape B mepuoxa ¢ 2013 mo 2019 rr. 6smio obcnenoBaHo
252 manueHTa B Bo3pacte oT 6 Mec. 0 18 JeT ¢ pa3mMuHbIMU MPOSIBICHUSAMU TyOepKyIE3HOM
UHQEKIIH:

— HeakTuBHas ¢popma Tydepkynesa (IIIA 1H);

— axTtuBHas ¢popMma Tyoepkynésa BIJTY;

— akTuBHas gopma Tyoepkynéza BIJIY, TyGepkyné3Has HHTOKCUKALHSL.

B crammonap moCTymaroT JeTH M TOAPOCTKA M3 BCEX TPy (PTU3HATPUYIECKOTO
JTUCIIAHCEPHOTO HAOTIOACHHUS.

13381:11)118H

1. TlpoBenéHHplii aHaNIW3 TIOKa3aJ, YTO OpraHU3aIusi JEATEeIbHOCTH,
pa3MelleHue, OCHAUIEHHOCTh, CTPYKTYpa M IUTAaTHBIM KaJIpOBBI COCTaB
JIETCKOT0 JTHEBHOTO CTAallIOHApa COOTBETCTBYIOT HOPMAaTUBHBIM JOKYMEHTaM
Munucrepctsa 3apaBooxpaneHust Poccuiickorn denepanvu U JTOCTaTOYHBI
JUISI BBITIOJTHEHUS BO3JIOKEHHBIX 3a]1a4.

2. ®opwmar JTHEBHOTO cTalMoHapa obecrieynBaer JOCTYITHOCTh
CHEUAIN3UPOBAaHHON MEAMIIMHCKOW IOMOIIM JETAM C IOJ03pEHUEM Ha
TyOepKy/n€3 B YCIOBHSX OTCYTCTBHS HEOOXOIUMOCTH B KpPYIJIOCYTOUHOM
npeObIBAaHUH B CTAI[MOHAPE.

3. ®rtusmarpuueckuil aerckuil AHEBHOM cramuoHap B cocrtaBe CII6 I'BY3
«IIpotuBoryOepkyne3nbii  aucrnancep Nel2»  sBmusercs mepBoll
€IMHCTBEHHOH cTpyKkTypoi B Cankt-IlerepOypre.

4. B mnepcnekTuBe BO3MOXKHOCTHU JETCKOIO JIHEBHOTO CTalMOHApa IO3BOJISAT
IpUHUMATh  J€Te€  HE  TOJIBKO W3  AJIMUpPANTEHCKOro  paiioHa,
o0cCIyXMBaeMoOro JHUCIIAHCEpOM, HO M U3 JApyrux pailoHoB CaHKT-
[TerepOypra.

5. Co3zganue (GTU3MATPUUECKOTO JIETCKOTO JIHEBHOTO CTAllMOHApa SIBJISAETCS
YCIEIHBIM NIPUMEPOM peanu3anun KoHnenuuu pasBuTus 31paBOOXpaHEHUS
Y MEIMIIMHCKOMN Hayku B Poccuiickoi denepanum.
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1. BykaroBa, T.JI. U3 coBpemMeHHOT0 3apyOeXHOTO ONBITa OPraHMW3alWd pabOTHl AETCKOTO JHEBHOTO
crammonapa / T.JI. bykaroa, A.H. IlpoxunoBa, H.M. 3amka // TlpoOneMbl COIMAIBHON THUTHEHBI,
3IpaBOOXpaHeHMs U UCTOpuU MemuimHbl. — 2012, — Ne 2. — C. 47-48.

2. Josramoxk, N.®. Kimauko-smaeMudeckiue 0coOeHHOCTH TyOepKyae3a y aereir CeBepo-3amnanga Poccuiickoit
®Oenepannn / N.®. loeramok, H.B. Kopraesa // Tybepkysies u 6ose3nu jgerkux. — 2011, — Ne3. — C. 12-16.



Scientific achievements of the third millennium - 51—

3. Kopresa, H.B. Bo3MOXHOCTH ONTHMH3AIIUK JTUATHOCTHKH TYOEpKyJe3a OpPraHOB JIBIXaHWS y JeTed (Ha
npumepe CeBepo-3anamgaoro pernona Poccuiickort @eneparmn): ABroped. muc. ... kaua. mea. Hayk. — CII0.,
2011.-23 c.

4, KpuBoxwk, B.H. [lsatmieTHnii ombIT paboOTBI OETCKOTO THEBHOTO CTamuoHapa ¢ aug¢epeHIaibHo-

JMarHOCTHYIECKUM OTAENICHHEM (DTH3MATpHUIecKoro mpodumist B yciosusax Meranonuca / B.H. Kpusoxmxk,
T.A. Jleut // 300poBBE — OCHOBA YEJIOBEUECKOTO MOTEHIIHAIA: TIPoOIeMBbl U IyTH ux perreHns. — 2018, — T.
13, Ne 1. - C. 87-99.

5. Mennukos, b.JI. Koxnas npoba ¢ npenaparom Jnackunrect® (asepreH TyOepKyJie3HbIH peKOMOUHAHTHBIN
0,2 mxr B 0,1 MJ1 pacTBOp AJI1 BHYTPUKOKHOTO BBEICHUS) IS UACHTH(HUKALIMY TyOepKyIe3HOH HH(EKIHH:
[Mocobue ms Bpaueti / b.JI. Menuukos, JI.B. Cioronkas. — M., 2009. — 32 c.

6. Osgcsinkuna, E.C. PekoMeHnanmu 1o npuMeHeHUIO KO>KHOM MPOOKI ¢ TIpenapaToM ajulepreH TyOepKyJIe3HbliH
pekomOunanTHeid 0,2 Mxr B 0,1 miu pactBop mist BHyTpukokHoro Beenenus (JAMACKMHTECT®) mis
WIeHTUQUKAIMN  TyOepKyJde3HOW WHQEKIWH y JeTed W JUCHAaHCePHOTO  HaOJIONeHHS B
MPOTHUBOTYOEPKYIE3HBIX YupexkaeHmsIx: Metonudaeckue pekomernanmn / E.C. OBcsakuna, JI.B Crnororxkast.,
M.®. I'yokuna. — M.: MHITLIBT, 2010. — 29 c.

7. ITocranosnenne IpasurensctBa PO ot 05 HOsOpst 1997 1. Ne 1387 «O Mepax 1o cTabMIIN3anuy U Pa3BUTHIO
3/1paBOOXpaHEHUS U MeIUIIMHCKON Hayku B Poccuiickoit ®enepauum». — M., 1997. — 17 c.
8. Iocranoenenue [paBurensctBa CaHkT-IletepOypra ot 11 HOs1O0ps 2008 1. Ne 1398 «O Ilmane mepornpusTuit

M0 PECTPYKTYpH3aLMM M Pa3BUTHIO CETH TOCYAAPCTBEHHBIX YUpexXJeHui 3apaBooxpaHeHus CaHKT-
[TerepOypray». — CII6., 2008. — 76 c.

9. IMpukaz M3 u CP P® ot 15 mast 2012 1. Ne 5431 «O06 yrBepkaeHuu [lonoxxenus 00 opraHu3alvy OKazaHusl
MepBUYHON MeIUKO-CaHUTAPHON MOMOIIH B3pOCIOMY HaceneHuio». — M., 2012. - 97 c.

10.  Ilpuka3z M3 u CP P® ot 16 anpenst 2012 1. Ne 366H «O0 yrBepxknenun [lopsiaka okasaHus neuaTpuaecKoi
nomomm». — M., 2012. - 35 c.

11.  TIIpuxaz M3 P® ot 07 mapra 2018 Ne 92 «O06 yrBepxneHnu IlomoxxeHUss 00 OpraHHM3aIMN OKa3aHUS
MEPBUYHON MEANKO-CAaHUTApHOU oMo AeTsam». — M., 2018. — 50 c.

12. TIlpuxaz M3 P® ot 09 mexadps 1999 r. Ne 438 «O0 opraHm3anyil JeITeTHHOCTH JHEBHBIX CTallMOHAPOB B
Je4eOHO-TIPOPUITAKTHICCKIX YIPEKICHIIX». — M., 1999. —4 c.

13.  TIIpuxaz M3 P® ot 21 maprta 2003 Ne 109 «O coBepIIeHCTBOBAaHHH MPOTHBOTYOEPKYIIC3HBIX MEPOTIPUATHI
Poccuiickoit ¢penepamumy». — M., 2003. — 163 c.

14.  Ilpuxaz M3 P® ot 30 mapta 2018 r. Ne 1391 «O BHeceHun m3MmeHeHuil B IlosnoxeHue o0 opraHuzaryu
OKa3aHHUi ITEePBUYHON MEIUKO-CAaHWTAPHOM ITOMOIIM B3POCIOMY HACENICHHIO, YTBEP)KACHHOE IPHKA30M
MuHHCTEpCTBA 3/[PaBOOXPAHEHHS M COIMANBHOTO pa3BuThs Poccuiickoit ®eneparmu ot 15 mas 2012 1. N
543u». — M., 2018. - 10 c.

15. IllunoBa, M.B. Opranusanus NOpOTHBOTYyOEpKyile3HOH momMomu B Poccunm u myTw MojepHH3AIMU
OPraHU3aIMOHHO-METOIMYECKOTO YIPABIICHNS JMCIIAHCEPHBIM HAOIIIOJICHHEM OOJILHBIX TyOepKylIe3oM B
COBPEMEHHBIX JMUJIEMHYECKHX M COLMAIBHO-3KOHOMHUYecKHX ycioBusix / M.B. Illunosa // Tybepkynes u
6one3nn nerkux. — 2011, — Ne 5. — C. 236.

16.  https://www.elibrary.ru/query_results.asp?pagenum=1

Axmaaymna X.M.!, Axmaayninn ¥V.3.2, Topbarkosa E.JO.°, Makaposa A.A.},
Xamutos P.H.?
(0) pe3yjbTarax u3yucHust (l)l/[3l/[‘leCKOFO Pa3BUTHUSA HIKOJBbHUKOB B YCJIOBUAX MAJIOT0
ropoaa
'UOY BO «BoOCT OY HOGMSAL N3UKEOCHKOAMAN KTOy MA H W T a p H a 5
‘bF6O0Y BO «BaWKWMUPCKWUNW TFTOCYAapPCTBEHEH b
sreoy BO «bawknpckunuim rocypgpapcCTBEeHHbBN nNnepgar ol
nMm. M. AK MY N n bl
(P o ¢ cYudsm
doi: 10.184114cienceconb3-2021-06
idsp scienceconb3-2021-06

AHHOTAIUSA

[IpuBeneHbI pe3ynbTaThl JUHAMUYECKOTO CIEKEHHs 3a TMOoKa3aTelsMUu (DU3HMYEeCKOro
pa3BUTHUS MIKOJHLHUKOB 3a 25-IeTHUH mepuo Ha nmpuMmepe manoro ropoaa bupcka (Poccus).
[TomyueHnHble maHHBIE CBHUACTEIBCTBYIOT 00 YCKOPEHHH TEMIOB (DU3UYECKOTO Pa3BHUTHS
JIeTeH MIKOJIBLHOTO BO3pacTa Mo JUIMHE TeJla U Macce Tejla Y MaJbYMKOB U JIEBOYCK, CHIDKCHUH
MOoKa3aTeJiel OKPY)KHOCTH TPYOHOM KJIETKM y MaJbUAKOB BCEX BO3PacTOB, 4YTO
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O6YCJ'IOBJII/IB3.CT H€O6XOILI/IMOCTL ITIOBBIIIICHHOI'O BHUMAHUA HA I[BIXEITCJ'IBHyIO CI/ICTeMy 58 pI/ICK
pa3BUTHsS OPOHXOJIETOYHOM MATOJIOTHH.

KiroueBnble ciioBa: pu3ndeckoe pa3BuTHeE, NIKOJLHUKH, YpOaHU3aIMs, MaJIblii TOPO/I,
aHTpOHOMeTpI/ISI.

Abstract

The results of dynamic monitoring of the physical development indicators of
schoolchildren over a 25-year period are presented on the example of the small town of Birsk.
The data obtained indicate an acceleration in the rate of physical development of school-age
children in terms of body length and body weight in boys and girls, a decrease in chest
circumference in boys of all ages, which necessitates increased attention to the respiratory
system and the risk of developing bronchopulmonary pathology.

Keywords: physical development, schoolchildren, urbanization, small town,
anthropometry.

AKTYaJIbHOCTDH JAHHOTO HCCIIEIOBAaHUS OMPEIENAeTCs HEOOXOAUMOCThIO H3yUEHUS
COCTOSTHUSI 3/I0POBbSI M (DU3MUECKOTO Pa3BUTHUS IIKOJHLHUKOB, MPOXKUBAIOUINX B YCIOBHUSAX
MaJIoro ropoa.

C 3akoHOJATENBHOM TOUKH 3peHHs B Poccun K MallbIM rOpoiaM OTHOCSTCS TOPOJICKHE
MOCEJICHHSI C YUCIIEHHOCTRIO HaceneHus 10 SO ThIC. 4eNoBeK, a K cpeaHuM ropoaam - g0 100
ThIC. 4YesioBeK. B MaibIx ropogax npoxkuBaeT okoiio 12% rpaxnan Poccuiickoit @enepanuu
[1, c. 84-93].

B marepuanax BO3 ypOaHuzauus Ha3BaHa OJHUM M3 (DaKTOPOB, MPENCTABIISIFOIIMX
yrpo3y 310poBbl0 HaceneHus [2]. B HacTosiiee BpeMs OCHOBHbBbIE TPEHIbl ypOaHU3aLUU
3aJ]al0TCSl KPYIMHBIMUA POCCHICKUMU TOPOJICKHMH IICHTPAaMH, & Majible TOpoja He SBIISIOTCS
MPEIMETOM TMOBBIIIEHHOTO HAYYHOTO M OOIIECTBEHHOTO BHUMAHHUS.

B noctymHoii nuTepatype Mbl BCTPETHIIM HE3HAUUTENBHOE KOJTMYECTBO My OIHUKAINI O
MOp(}HODYHKITMOHATTFHOM Pa3BUTHU JIeTEH MIKOJIBHOTO BO3pAcTa, MPOKUBAIOIIUX B YCIOBHUSAX
MaJioro ropoja M HEJAOCTAaTOYHBIE JaHHBIE O KOMILJIEKCHOM UX oOcienoBaHuu. Cuurtaercs
BOKHOHM 3ajaueld HEOOXOIMMOCThH BBISBJICHHS TEPPUTOPHAIBHBIX Pa3IUYHil B (PU3MUECKOM
pa3BUTHU JIeTeH, MPOKUBAIOIINX B Pa3HBIX PETMOHAX C y4E€TOM ypOBHS ypOaHuzauu [3, c.
111-114].

OnHuM U3 BEIyIIMX TOKa3zaTesied COCTOSHUS 370pPOBbs JETEH MIKOJIBHOTO BO3pacTa
ABIseTCs (pU3MUYecKoe pa3BUTHE, MpeACTaBIstoniee co00il TUHAMHYECKU MpOoIlecC pocTa U
OMOJIOTHYECKOTr0 co3peBaHus peOeHKa B pa3Hble epuobl AeTcTBa. Ha pusuueckoe pa3utue
JIeTe BAHMSIET MHOXKECTBO (PaKTOPOB: SHIOTEHHBIE (COCTOSHHE 3/I0POBBSI POJIUTENEH, HUX
BO3PACT, TeUeHHE OepeMEHHOCTH, HACJIEJCTBEHHOCTb M T. [.); 3K30T€HHbIE (KauecTBO W
KOJIMYECTBO MUTAHMS, PEKUM JIHS, SMOLHUOHAIBHOE COCTOSIHUE peOeHKa, KIMMaTUYEeCKHEe U
reorpapuueckre YCIOBUS, OCTpble M XpOHHYecKHe 3aboneBaHus). Uem 3HauMTENbHEE
OTKJIOHCHHS B (PU3WYECKOM pa3BUTHU pPEOCHKA, TeM OOJbIIe BEPOSTHOCTh HATMUHUS
3a0o0JyieBaHUM.

3HAYMMO U TO, YTO METOJBI OIIEHKH (PU3MUECKOTO Pa3BUTHS MPOCTHI B MCIOJIHECHUH
JUIsL IeTeil Tr0oro Bo3pacTa W JIOCTaTo4HO HHGpopMaTUBHBEL [lokazatenu ¢usnueckoro
pPa3BUTHUSL SIBJISIOTCA Ba)XXHbIM HHCTPYMEHTOM NEPBUYHOTO KOHTPOJIS HaJ COCTOSHHEM
310poBbs Aetel. [IpaBunbHas oreHKa (U3NYECKOTO PAa3BUTHS — ITO BAXKHBIM KpPUTEPUN
MEAUIMHCKOTO o0cnenaoBanus. CraHgapThl (QHU3UYECKOTO pa3BUTHS, TOIyYEHHBIE MPH
CYMMHPOBAHHUH JaHHBIX OJHOPOJHBIX TPYII JeTel MIKOJIbHOI'O BO3pPAcTa, CIyXaT OCHOBOM
JUTSL TIOMYJISIIIMOHHOTO MOHUTOPHHTA Ha KOHKPETHON TEPPUTOPHH U SBIISIFOTCS OCHOBOM ISt
MHAWBUAYaAJIbHOTO aHallM3a OTKJIOHEHUH B OPraHW3Me KOHKPETHOTO HIKOJIbHUKA.
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[[Ixona B MaoM ropoje sBISETCS TJIaBHBIM MHCTUTYTOM COLMANM3aluu JuyHoctu. U
XOTS BO3MOXKHOCTH COBpeMEHHOro IHTepHeTa 3HAUUTENbHO paCIIUPSIOT  JIMYHOE
IIPOCTPAHCTBO KaXKAO0I'0 YEJIOBEKA, TEM HE MEHEE, MAJIbI rOpoJ1 - 3TO 0c00as cpeaa co CBOMM
HENIOBTOPUMBIM YKJIaJIOM JKU3HU, CBOMM OOJIMKOM M CBOUMU «IIPOOJIEMHBIMU 30HAMM.

VY CTaHOBIIEHO, YTO CYIIECTBYET ONpEACTICHHAs 3aBUCUMOCTh MEXAY ypOaHU3aIHei,
9KOJIOTUEH W COCTOSIHUEM 3JI0pPOBbSl TOpojckoro Hacenenus [4, c¢. 18-23]. Tem Oonbmuii
MHTEPEC BBI3BIBAET M3YUYEHUE COCTOSHHUSA 3J0POBbS U (U3MYECKOTO Pa3BUTHS IIKOJIHHUKOB,
MPOXKUBAIOUINX B YCIOBUSIX Majoro ropoja.

ABTopamu d3TOi crath B 1994 rony Ha OCHOBaHUM KOMIUIEKCHOTO MEIHUKO-
COLIMAJILHOTO MCCIEA0BAaHUS IPOBOJMIOCH U3yueHHEe (PU3UUECKOr0 Pa3BUTHUS IIKOJIBHUKOB T.
Bupcka, O6buM cocTaBieHBI TAOMUIBI CTAHAAPTOB (PU3HUECKOro pa3BUTHSA. BbUIO M3ydeHO
COCTOSIHUE 3/I0POBBSI UIKOJHLHHKOB BO B3aUMOCBSI3U C 00pa30M KH3HH, YCIOBUIMHU 00YUECHUS
U IPOKMBAaHUS B CEMbE; IIPOBEJEHO NMPOTHO3MPOBAHUE PUCKA IMATOJIOTUU Y LIKOJIBHUKOB;
000CHOBaHa HEOOXOAMMOCTH Pa3padOTKU COLMATBHOTO MAapKETHHra B IUIaHE MPUMEHEHHUS
COLIMATIbHO-TUTUEHNYECKNX 3HAHUN, YMEHUN, HABBIKOB IIKOJBHHUKOB, MEJAroroB, poaAuTeseH
C IIeJIbIO UCIIOJIb30BAHUS UX B YIPABICHUH 3J0POBbEM JETEH IIKOIBHOIO BO3pacTa.

Br16op ropoaa bupcka B kauecTBe 00beKTa UcCae0BaHUs ObLT OOYCIOBIEH TEM, YTO
OH SIBJISIETCSI TUIOUYHBIM MalbIM TOpOJOM cpedHeil mosockl Poccuiickoit ®epeparuu.
Uucnennocts Hacenenus: ropoaa bupcka na 1 suBapst 1994 rona coctasisuia 37100
YEJIOBEK, B TOM YHCIE JETed WIKOJbHOro Bo3pacta 5828 wyenoBek (15,7% ot oOmei
ynciieHHocTH HaceneHus). Ha 1 suBaps 2021 rojga unciaeHHOCTh HaceneHus ropoja bupcka
cocraBuia 46 512 yenmoBek [5], B TOM dYHWClIe JeTed MIKOJBHOTO Bo3pacta 7437 denoBek
(16,0% ot 0011eli YMCICHHOCTH HACEICHUS).

[IpoBeneHue NaHHOTO HWCCIENOBAaHUS IO M3YUYEHHUIO I[IOKaszareied (usmueckoro
pa3BuTHs MIKOJIBHUKOB T. bupcka B 2019 rogy Obuto HaydHO OOOCHOBAaHHBIM, MOCKOIBKY
JIaJI0 BO3MOXXHOCTb B CPABHMUTEIBLHOM AacCIEKTE OLICHUTH 3a 25-IE€THUM NEPUOJ AUHAMUKY
M3MEHEHUH ITUX MOKa3aTese.

AHTPOIIOMETPUYECKHE HM3MEPEHHs ILIKOJIBHUKOB IPOBOAWINCH II0 CTaHAApTHOU
METOJMKE OJHOTUIHBIM  TOYHO BBIBEPEHHBIM HWHCTPYMEHTapUEM, B COOTBETCTBUHU C
TpeOOBaHUSIMU AHTPOIIOMETPUHU.

OcCylIecTBIAIOCh U3YUEHUE CIEAYIOINX MoKa3aTesnell (pu3ndeckoro pa3BuTus JaeTeu
IIKOJILHOTO Bo3pacTa I. bupcka: amuHa Tena (cTosl), Macca Tejaa, OKPYKHOCTb TPYIHOM
KJIETKU. BbUIM MCoIb30BaHbl CAEAYIONME CTATUCTUYECKHUE METOIbI 00paOOTKU MOTYyYEHHBIX
naHHbIX: M (cpenssisi apudMeTHueckass B3BELIEHHas), m (cpenHsas omuOKa cpeaHen
apru(dMeTHUECKOl B3BELICHHOH), G (cpellHee KBapaTHUYeCKOe OTKIOHEHHE), I' (KO UIIEHT
Koppemsiun), V (koaddunment Bapuanun), R (koaddunment perpeccun).

Cratuctudeckyro  0OpabOOTKY BBIYMCICHHBIX IOKas3aTeled OCYIIECTBISUIM  C
ucrnoiip30BaHueM mnporpammbl Statistica 6.0 forWindows. JlocToBepHOCTh paznuduii Mex1y
IpU3HAKaMu onpenensim no t-kpureputo CTerofeHTa. B KadecTBE CTaTUCTUYECKOM
HaJIe)KHOCTH BBIOpaAH 0BepUTENbHBIN nHTEpBai p<0,05.

[lonydyeHHble JaHHBIE W3y4YeHUS T[OKas3aTelned (QU3NYeCKoro pa3BUTUS JeTei
IIKOJIBHOTO BO3pPAcTa CBUIETEIBCTBYIOT O TOM, UTO 3a 25-JIETHUI IEPUOA;:

— JIJIMHA TeJla MAJIbYMKOB YBEJIMYMIACh Ha 2,17 cM; neBoyek — Ha 1,66 cMm;

— Macca Tesa MaJIbuMKOB YBEJIMUMJIach Ha 2,68 Kr; 1IeBOYEK — Ha 2,2 KT;

— OKPYXXHOCTh TPYAHOM KIJIETKHM MaJlbYMKOB yMeHbIIWIach Ha 1,13 cwm;
OKPY’KHOCTb I'PYAHOU KJIETKH AeBOYEK yBennumiach Ha 0,13 cMm.

boun n3ydeHsl mokazaTenyd aOCOJMIOTHBIX MPUPOCTOB JJIMHBI Tela, MAacchl Tela U
OKPY’KHOCTH I'PYIHOI KJI€TKU IIKOJIBHUKOB T. BUpcka B yKpYMHEHHBIX BO3PACTHBIX IpyInax
(mo marepuanam oocienoBanuii 1994 r. u 2019 1.).
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Ta6bnumya 1

ABCONIWT HBLBE
WK ONbHWMUKOB

npupocTb ANWHB Tena,
ry.n HBeMHpPHCbKXa BBO 3ypKapC T HbIX T py nnax
1994 r . m 2019 r1.)

Ma C C bl

Bo3spacTHoii uHTEpBa, JeT Mastiicn Hesoukn
P pBat, 1994 rox [2019 rox 1994 rox [2019 ron
JnuHa Tena, cMm
7-9 10,23 9,07 10,83 7,52
9-11 8,40 10,09 11,08 11,73
11-13 14,10 10,98 12,76 13,11
13-15 9,41 13,71 4,37 4,13
15-17 6,60 4,39 1,71 1,12
Macca Tena, KT
7-9 571 6,27 4,90 431
9-11 7,01 7,39 6,79 7,75
11-13 9,46 9,24 9,47 10,74
13-15 7,94 9,49 8,25 5,27
15-17 9,98 4,34 4,92 1,60
OKpYXHOCTb I'pyTHOH KJIETKH, CM
7-9 3,98 4,07 6,98 1,59
9-11 4,07 5,46 3,05 7,75
11-13 5,92 6,72 6,48 7,36
13-15 8,20 3,46 9,54 1,82
15-17 5,10 4,21 2,21 4,78

Pe3ynbTarhl cpaBHUTEIBHOTO M3YUYEHHS] aHTPOIIOMETPUYECKUX JAHHBIX IIKOJIbHUKOB
r. bupcka B 2019 roay no3BoJitOT cieNaTh CAEAYIOIINE BbIBOBI:

— B JIMHaMUKE HE U3MEHWIMChH [10KA3aTEeIH rOJIOBBIX aOCOJIIOTHBIX IPUPOCTOB
JUIMHBI Te€la M Macchl Teja: JOCTUraloT MakCUMyMmMa y MallbuUKOB B
BO3pacTHOM uHTepBaie 13-15 ner; y nesouek — B 11-13 sneT;

— W3MEHWINCh  II0Ka3aTedu OKPYKHOCTU TPYIHOM KIETKH Yy MallbYUKOB:
MaKCHMYM T'0/I0BOTO IPUPOCTA OKPYKHOCTU T'PYIHOM KIETKU MPUXOTUTCS Ha
Bo3pacTHOM uHTepBan 11-13 et (B 1994 rony - B 13-15 ner);

— IMPOM3O0LUIO CHM)KEHHME II0Ka3aTeled OKPYXKHOCTH TPYIHOM KIETKH Y
MaJIbUMKOB BCEX BO3PACTOB, 3a UCKIIIOUEHUEM | 1-IeTHUX MalbuMKOB;

— TI0Ka3aTeNId OKPYKHOCTH I'PYIHOM KJIETKH y AEBOUYEK HE UMEIOT OTUETIIMBOM
0JIHOOOpa3HON TEHJIEHIIMH, CHIKASICh B BO3pacTHbIE MHTEpBaibl §-10 neT u
15-17 ner;

— TIpU 3TOM CYIIECTBEHHO W3MEHUIIMCh IIOKAa3aTeNId OKPYXHOCTU TIPYAHOMN
KJIETKA y JE€BOYEK: MAaKCUMYM TOJIOBOI'O IPHUPOCTAa OKPYKHOCTH TPYIHOU
KJIETKH TPHUXOJATCS Ha BO3pacTHbe MHTepBaibl 9-11 smer u 11-13 ner (B
1994 rony - B 13-15 ner).

Takum oOpa3oM, IpoBeleHHOE HCCIeI0BaHME TOKa3ajo, 4To 3a IMocieaHue 25 net
HaAOJI0/IaeTCsl ONpeeNIEHHOE YCKOPEHHE TEMIIOB (PU3WYECKOTO DPA3BUTHUS IIKOJIBHUKOB T.
Bupcka, ocobeHHO MO JUIMHE Tejda W Macce Tesa, COMPOBOXKJIAIOIIEECS IOBBIIICHUEM
Harpy3kd Ha CepJEeYHO-COCYIUCTYI0 CHCTEMY M PHUCKOM pa3BUTHUS Oo0ie3Heill opraHoB
KpoBooOparieHusi. OOpamaer Ha cebs BHHUMAaHHE CHIDKCHHME IIOKa3aTelleil OKPY)KHOCTH
TPYAHOM KIETKM Y Majb4MKOB BCEX BO3PACTOB, 4YTO OOYCIOBIMBAET HEOOXOAMMOCTh
MOBBIIIEHHOTO BHUMAaHMS HAa JBIXaTEIbHYIO CHUCTEMY M PHUCK DPa3BUTHS OpOHXOJETOYHOU
MaTOJIOTHH.

[MommuHHOE CyXJE€HHE O 370pPOBbE LIKOJBHHUKOB HE MOXET OBbIThb IMPOU3BEJICHO
TOJIbKO Ha OCHOBAaHMM Pa3MEpoOB Tena (Aaxke ¢ y4eToM (U3MYECKOTO Pa3BUTHSI U YPOBHS
MIOJIOBOTO CO3pPEBaHMs); HEOOXOAUMBI JaHHBIE CYOBEKTUBHOTO M OOBEKTHUBHOTO COCTOSHUS
3/10pPOBBA.

Tena
(nmo
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CamooI11eHKa 3/10pOBbsI OTPAXKAET y MIKOJIHLHUKOB CYyOBEKTUBHYIO CTOPOHY COCTOSHHS
300poBbsl. Kaxkaplii TpeTwii MIKOJIBHUK OLEHHMI COCTOSIHHE CBOETO 3/10pPOBbS KAaK OTIMYHOE
i xopouee, 40,6% - Kak yJOBIETBOPUTENBHOE, a KaXKJbli 4YETBEPTHIN IIKOJIBHUK OLICHUI
Kak IJI0Xoe, WM Oo4YeHb Iioxoe. C BO3PAacCTOM HIKOJIBHUKOB CaMOOICHKA 30POBBS
CTaHOBUTCA 0oJiee BBICOKOW: YJICJIbHBIM BEC BBHITYCKHHUKOB, OLIEHHBAIOIIUX CBOE 3/I0POBHE
KaKk OTIMYHOE M Xopoliee, yBenuunmBaercs 10 59,8%; COOTBETCTBEHHO yMEHBIIAETCS
KOJINYECTBO HIKOJHHUKOB OJUHHAIIATHIX KJIACCOB C CAMOOLIEHKOM 370pOBBS IUIOXOE WU
oueHb moxoe 10 11,6% (p < 0,05).

Takum  oOpa3om, TMONy4YEHHBIE  JaHHBIE  MOATBEPXKIAIOT  HEOOXOAUMOCTh
JMHAMHYECKOTO CJIEKEHHUS 32 OCHOBHBIMH MapameTpamMu (DU3NYEeCKOro pPa3BUTHS JeTei
MIKOJBHOTO BO3pAcTa C Y4€TOM CTENEHH ypOaHU3aIMH U C ONPEACICHHON NepruOIUIHOCTHIO.
HopmaTuBbl (cTaHgapThl) (PU3NYECKOTO PAa3BUTHUS SBISIOTCS BAXXKHEUIINM HHCTPYMEHTOM
NEPBUYHOTO KOHTPOJISL 32 COCTOSHHUEM 3JI0POBbsSI ITOIPACTAIOIIETO TOKOJICHUSI.
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AHHOTAIUA

BeimonHeH aHanu3 paboThl OTHENEHUS peaHMMalliM W HWHTEHCUBHOM Tepanuu
MH(EKIIMOHHOTO TOCTIUTANS 71l OKa3aHus nmomoru 601pHeIM ¢ COVID-19, passepnyroro Ha
06a3e MHOTO(YHKIIMOHAJIBHOTO XHMpYyprudeckoro ueHTpa. Haubomnee Tskenyro rpymmy
COCTaBHIIM MamueHTs B Bo3pacre >80 ner (13,5%) M mHmeKcoM Macchl Tema >40 kr/m”
(21,8%). I1pu neueHnH MCIONB30BAIM CTAHIAPTHI 5 U 6 pekoMeHaanuit Munzapasa PO.

bonee 30% mnanueHTOB HYXJIaduCh B WHTEHCHUBHOW Tepamuu, u3 HuUX y 50,6%
OPOBOAMIN TPOUIEHHYIO HCKYCCTBEHHYIO0 BeHTwisauuio Jjerkux (UBJ). VYV 17,9%
MPOBOAMIACH HE MHBa3MBHYIO BeHTU MO Jierkux (HUBJI), a y 33,9% - BBICOKOTIOTOYHYIO
okcurenaruto (BIIO). IlepeBox ¢ MBJI Ha camocTosiTenbHOE JbIXaHHE BBINOIHEH Y 69%
nanueHToB. 13 Hux tpaxeocromust norpedosanack 19,8%.

OOmiass neTanbHOCTh cocTaBmwia 4,8% (MPEeUMyIIECTBEHHO >XEHIIUHBI — 55%, ¢
oxupenueM — 36,8% u B crapueckoM Bo3pacte — 45% OT Bcex ymepinux), JIETalbHOCTh B
OPUT — 12,8%. IIponemonctupoBanbl 3¢dexTuBHOCTs [locnenoBarenbHoe NpUMEHEHHE
METO/I0B PECIHMPATOPHON MOAJNEPKKH U HCIOIb30BAHMS OTIEIbHBIX KOMIIOHEHTOB METOIMK
«fast-track» npu mnposenenun mnpunynutensHoi WBJI, sKcTpakopropanbHBIX METOIUK
JIEYEHUS U TOLMIM3yMala MpH «IUTOKHHOBOM ILITOPME) IMOKa3aJI0 BBICOKYIO 3 (EKTUBHOCTb.

KuroueBble ciioBa: KOpOHaBUpYC, MHTEHCUBHAsI T€paIMsl, UCKYCCTBEHHAs] BEHTUIIALIUS
JIETKUX, TOUWIN3YMa0, SIKCTPAKOPIOpaIbHbIE METO/bI JICUCHUS



-56— Scientific achievements of the third millennium

Abstract

The 45-day experience of an infectious diseases hospital for providing care to patients
with COVID-19, deployed on the basis of a multifunctional surgical center, was analyzed. It
was shown that more than 30% of patients required intensive care, of which 50.6% required
prolonged mechanical ventilation (ALV). The most severe group consisted of patients aged>
80 years (13.5%) and a body mass index> 40 kg / m” (21.8%). The treatment used standards 5
and 6 recommendations of the Ministry of Health of the Russian Federation. Non-invasive
ventilation (NIV) was performed in 17.9%, high-flow oxygenation (HPO) in 33.9%. 69%
were weaned from endotracheal mechanical ventilation, 19.8% of them through tracheostomy.
The overall mortality rate was 4.8% (mainly women - 55%, with obesity - 36.8% and in old
age - 45% of all deaths), resuscitation mortality - 12.8%. The effectiveness of the consistent
application of respiratory support methods and the use of separate components of the fast-
track techniques for compulsory mechanical ventilation, extracorporeal treatment methods
and tocilizumab for cytokine storms has been demonstrated.

Keywords: coronavirus, intensive care, mechanical ventilation, tocilizumab,
extracorporeal treatments

Beenenue. B nepuon nangemun koponaBupyca SARS-CoV-2 uHctuTyT Xupypruu
uM. A.B. BumneBckoro 0bu1 nepenpouianpoBaH B TOCHUTANb JUIsl JICYEHUS MALIUEHTOB C
HOBOW KOPOHABUPYCHOM MH(EKIUEH.

N3BectHO, uTo KOpoHaBUpyc SARS-CoV-2 HaumHaeTcs, Kak JIOKajlbHass WHQEKIus
BEPXHHUX JbIXaTeNbHBbIX IyTel. [lopaxas sHnoTenuanbHble KiIeTKU depe3 penentopsl ACE2,
BUPYC BBICBOOOXKIAET IPOBOCHAIUTENbHbIE LUTOKUHBI, YTO YBEIUYMBAET aAre3ui0 |
KOAryJILMIO, a IPY MACCUBHOM IIOPa)KEHNUHU IIPOBOLIMPYET U TaK HA3bIBAEMBIH «LIUTOKUHOBBIN
mWTOpM» € BBICOKMM  ypoBHeM  TNF-o,  MHTpENneuKWHOB,  TI'PaHYIOLHUTAPHO-
KOJIOHUECTUMYIUPYIOIUX (pakropoB, xemokuHoB [l]. I['mnepBocmamurenbHas peakuus,
MOBPEXACHUE MUKPOLUPKYISLUN U CUCTEMBI KPOBOOOPAILIEHUS! TPUBOAST K MOJIHUEHOCHOMY
MaHH(ecTupoBaHHYIO TMoyMopranHoi auchynkuuu. [lo gaHHbIM  snuTeparypbl, 93%
NAlMEHTOB HYXAAal0Tcsl B 0a30Boi U 25% - pacmiMpeHHOM KapAMONPOTEKTUBHOW Teparuu,
20% - moueunoi, 5% nesposnornueckod u 0,4% mneueHouHol [2]. MIHTeHCUBHas Tepamnus
BKJIIOYAJIa PECHUPATOPHYIO MONJEPXKKY, HOAAEPKKY (QYHKIMM TIOYEK, IPEBEHTUBHYIO
AQHTUKOATYIITHTHYIO Tepanuio (IpeaynpexIeHue MHKpPOTpoMOO0OOpa30oBaHUS B JIETOYHBIX
Karmuuisipax). [IpoBogwim pacmimpeHHBIM TeMOIMHAMHYECKUA MOHUTOpUHT. [lo maHHBIM
JUTEPATypbl,  KOTHUTHUBHBIE  HApyWIEHUS C  IEPEMEHHOM  IPOAOIDKUTEIBHOCTBIO,
MICUXOJIOTUYECKUE PACCTPOICTBA M CHUXKEHHE TOJIEPAHTHOCTH K (U3NYECKHM Harpys3kam
oTMeuanu y 25% mNaiueHToB ¢ HOBOM KopoHaBHpycHOM MH(ekuuen [3]. B cBsa3u ¢ 31uMm,
HeoOXxouMa paHHss HeillponpoTekTHBHAas Tepanus. [loatomy Mel cuntaem, uto SARS-CoV-2
- 9TO MYJIBTUCUCTEMHBIH KITIMHUYECKUN CUHIPOM U TpeOyeT aKTUBHOT'O ITOMCKA JOKA3aTeIbCTB
MOPaXEHUsI )KU3HEHHO BAYKHBIX OPIaHOB U CHCTEM.

Heasb coolOmenuss - aHanu3 3()(HEKTUBHOCTH OpraHU3alMyd TOMOUIHM, KIMHUKO-
1ab0paTOPHON TUArHOCTUKU U 0COOCHHOCTE MHTEHCUBHOM Tepanuu 00abHBIX ¢ SARS-CoV-
2 B yCTIOBUSAX BPEMEHHOTO MH(EKIIMOHHOTO TOCTIUTas Ha 0a3e XUPYypruueckoro eHTpa.

Marepuan u meroanl. Ha 6aze ®I'bY HMUIL] xupypruu um. A.B. Bumnesckoro
obu10 cozmano 150 cmenumanm3upoBaHHbIXx MO0 SARS-CoV-2 koek B 4-X HH(EKIIHMOHHBIX
OTIENEeHUAX, TUPPepeHInPOBaHHBIX IS MAllMEHTOB C Pa3IMYHOM TSHKECTHIO COCTOSIHMS Ha
MOMEHT noctymieHuss. Kpome 3Toro, pa3BepHyTO OTAEIEHHE PEaHMMAllUd MUHTEHCHBHOMN
tepanuu (OPUT) - 18 peannmanuonsbix koek u 10 - HHTEHCUBHOH Tepanuu, rae padoTaiu
Bpaul aHECTE3UOJIOTM-PEAHMMATOJIOTH (fjajlee — peaHUMaTosIorH). Tak ke peaHMMaToJIoTH, C
KOMILJIEKTOM obopynoBanus Juist BJI, Ha sTane mocTyruieHus B KIMHUKY O0NbHBIX ¢ SARS-
CoV-2 npoBonunu B NPUEMHOM OTAEIEHUU COPTHUPOBKY MALIMEHTOB IO TSKECTH COCTOSHMUSI
(monutopunr AJl, OKI, Y/, oxcumerpus). Ilocrynuno B llentp — 414 OGonbHBIX, U3
koropbix 156 (37,7%) nepeseneno B OPUT nns npoBeneHUs MHTEHCHUBHOM TEparuu.
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[Toka3aHuss K TeEpeBOAY B pEAHUMAIMIO — HapyIIEHUS CO3HaHMS;, Hed(PPEeKTUBHOCTD
OKcUreHorepanuu B mpoH-mosumuu  (Sp02<92%  mpu  PaO2<70mmHg  wumm
PaC0O2>40mmHg); runeprepmuss >38°C B codeTaHUM C JlecaTypallel U TUMOTEH3UEH.
Myxuun — 89 (57,05%); xxenmun — 67 (42,9%). Cpennuii Bozpact - 69+11,3 [min 24 max
97] net, u3 Hux B crapueckoM (mo kiaccudukaruu BO3) — 21 (>80 ner), 94T0 COCTaBHUIO
13,5% ot Bcex mamuentoB B OPUT. C maaekcom Macchel Tema >40 kr/m> — 34 MmarnyeHTa
(21,8%) [min 128 xr; max 183 kr]. TskecTh COCTOSIHUS MIPH MOCTYIUICHUH 110 mkaje National
Early Warning Score (NEWS) 6,9+2,7 [min 4, max 9], B OPUT mno mxane
Sequential Organ Failure Asessmen (SOFA) 8,1+3,1 [min 3, max 16]. [Ipu nocrymieHuu B
CTaI[MOHAp OILICHUBAJIM CTEMEHb TSHKECTU MOPAKEHHUS JIETKUX, KOTopas y 94 manueHToB
(60,2%) okazanace Ha ypoBHe KT-4. Ilpomnennas MBJI npooaunace 84 (20,3% ot Bcex
nocrynuBmmx, wim 50,6% ot nocrynuBmux B OPUT) mnanumentam. Beinonusnu
uccnenoBanus [P, KT, OKI, knmuauko-omoxumuaeckue uccienoanus (OAK, OAM, KIIC,
tponionnH I, , AJIT, ACT, obmmii Oenok, anmpOymuH, C-peakTHBHBIM O€JOK, KpEeaTWHUH,
dbepputnn, Koarynorpamma, J[-mumep), 0aKTepHUOIIOrHYeCKUEe UCCIEAOBAHMS OMOIOTHYECKUX
cpen.

Bce nmanmeHTs moMydaau TPEXKOMIIOHEHTHYIO 0a30BYIO MPOTHBOBHPYCHYIO TEPAITUIO
(MonuMHaBUP/ PUTOHABIWXUH F N MAB Y KuP BXIHEM H 10
NOCTYIUIEHUS B CTallMOHAp (COIVIaCHO CYLIECTBOBABIIMM Ha MOMEHT palOoThl rocnutais 4-m
BpeMeHHbIM pekoMeHaausm M3 PO®). IIpu UBJI u oTrcyTrcTBUM MpU3HAKOB CynepUH(EKITUN
(mpokanbrmronuH <0,5 Hr/mMiT) npuMeHsuH AekcameTa3oH 0,1 Mr/kr.

Crparerus pecniuparopHoil moanep:xxku y 6onpabix ¢ SARS-CoV-2: 1) nepemenHoe
HaXOKJCHHE MAI[MEHTOB B IPOH-NIO3ULUU C IIOBOPOTOM Ha MPaBbIA-JIIEBbIA OOK-CIHHY
Kaxaple 2 Yyaca C MOHHTOPUHIOM caTypali M Ta30BOr0 COCTaBa apTepUANbHON W/WUIN
BEHO3HOM KpOBHU 2) IEpexo]l Ha BBICOKONOTOUHYIO okcureHanuio (BIIO) nmpu yxyamenun
BEHTWISILIMOHHBIX MOKa3aTesel Ha Ha3aJdbHOW WJIM MAaCOYHOM OKCUT€HAIIMU B MPOH-MO3UIIUU
3) neunBa3zuBHas BeHTWIALUA Jerkux (HUBJI) npu neaddextuBnoctu BIIO 4) unrybanus
Tpaxeu U MepeBo/l Ha MPUHYIUTENbHYIO BEHTIWISLNIO JIeTKUX Tpu HedhdektuBHoctn HUBJIL.
[Toxazanusimu 11t nepeBoaa Ha MIBJI Obuin : Hea(h(heKTUBHOCTD NMPOBEAECHUS HE UHBA3UBHOM
BEHTWSILIMU JIETKUX; HEBO3MOXKHOCTh IPOBEACHUS HE HMHBA3WBHOW BEHTWISIIMU JIETKUX
(ocTaHOBKA JAbIXaHMS, HApYIICHHE CO3HAHUS, NICUXUKM IMallMEHTA); HapacTarollasl OJbIIIKa,
TaxunHo? (Oonmee 35 JBWKEHMH B MHUHYTY), KOTOpOE€ HE HCYe3aeT MOCIe CHUKEHUs
temriepatypsl Tena; PaO, < 60 mm.pt.cT. 1160 Pa0,/Fi0, < 200; PaCO, > 60 mm.pt.cT.; pH <
7,25; SpOs < 90%. ITpumensimu UBJI B pexxumax PC, mu6o SIMV PC + PS, mu6o PCV-VG ¢
Fi0O; ne 6onee 70% Pi < 25¢cmH,0; PS 20-22 cmH,0; Peep <12cmH;0; ¢ yacToToit apixanus
no nokazaressiMm CO,. B 100% ciysaes BJI npoBoauiace ¢ nepeMeHHON MPOH-TIO3ULIMEH.
Otnyuyenue ot MBJI mpoBoamiMn ¢ HWCHOIb30BaHUEM HEWHBA3UBHBIX METOJMK B OOpaTHOM
MIOCJIEZI0BATEIIBHOCTH.

PesyabTarsl U 06cy:xkaeHne. Bcero BhIMMCAHO U MEPEBENECHO B JAPYrUe CTAIlMOHAPHI
npu 3akpbiTuu rocnutans 394 (95,2%) GonpHbIX. CpefHsis ATUTEIBHOCTh NPEOBIBAaHHS B
OPUT pns BepkuBImMX nanmueHToB  9,4+39 (min 2 max 34) gus. [lepeBeneno Ha
crioHTaHHyto BeHTHIsiMI0 ¢ IBJI 58 marmenTtoB (6e3 yuera 20 ymepiux u 6 nepeBeIeHHBIX
Ha VIBJI B apyroii ctanmonap) — 69% ot Bcex Ha BJL.

Tpaxeoctomust BeimonHena 31 nauuenty (19,8%) B cpoku 6,7 cyrok [min 3, max 11],
wim 36,9% ot Bcex OonbHbIX Ha MBJIL. [lokazanus, MeTonrka, CpOKH M BBIOOP KPUTUYECKUX
OONBHBIX  MAIMEHTOB s  TPaxeOCTOMHHM  OCTAIOTCS  MPEIMETOM  3HAYMTEIbHBIX
JTUCKyccHUi. B HEKOTOpBIX MccenoBaHUAX ObUIO 3aMKCUPOBAHO 3HAUYUTENBHOE YBEIMUEHUE
yuciaa nanueHToB ¢ SARS-CoV-2 |, Hykaaromuxcss B MCKyCCTBEHHON BEHTWJISLIMU JIETKUX
[4]. Tlomxompl K TPaX€OCTOMHH y TIAIIMEHTOB ¢ KOBUIHOW MH(EKIMEH OCTAIOTCS B IPHHIIUIIE
TEMH e, HO C Y4eTOM HeOOXOAMMOCTH OOeCleueHUs] MaKCUMajJbHOW 0e30MacHOCTH
nepcoHajla B TeUYeHue mnpoueaypbl [S5]. B kadecTBe [OMOMHUTEIBLHOIO TMOKa3aHUs K
TPaXxeOCTOMHUH, PACCMATPUBAECTCSI BOSHUKHOBEHHE OTEKA JIbIXATEIbHBIX MyTEeW U JIADUHTUTA Y
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kputndeckux namuentoB ¢ COVID-19, ¢ ¢popmupoBanueM TPYIHBIX IbIXaTEIbHBIX MyTeH U
BO3HMKHOBEHHUH TTpo0sIeM npu uHTyOanuw [6].

HUBJI npooaunu 28 nanuentam (17,9% ot Bcex rocnuranusupoBaHHsix B OPUT),
u3 HuX 16 — 57,1% B cBsi3u ¢ He >ddexkTuBHOCTHIO nepeBeaeHbl Ha VIBJI. Pecnimparopnas
NOJJIEpKKA IOCPEACTBOM BBICOKOIIOTOUHOM OKCHI€HAIlMM NpOBOAMIAch 53 manueHTam
(33,9% ot Bcex rocnutanusupoBaHHbix B OPUT), u3 wux 21 OGompuoii (39,6%) B
JTanpHeWmeM rnepeBeneH Ha npomneHHyo MBI EBpormelickoe oO0IIecTBO HWHTEHCHUBHOMN
meauiuabl (ESICM) mpennaraet uMcnosib30BaTh KUCIOPOI, JOCTABISEMBIH Yepe3 HOCOBYIO
KaHIOIIO ¢ BbICOKUM I0oTOKOM (BIIO), B kauecTBe Tepamnuu 1nepBoil JMHUM JUJIs TALMEHTOB C
COVID-19 u ocTpod THIOKCHYECKOW JbIXaT€bHOM HEIOCTAaTOYHOCTBIO W CUHMTAET
npeanoururensuee, yeM HUBJI ¢ nonoxwurensubeiM naeinenueMm. Opnaxo, HUBJI moxer
IPOBOIHUTHCSA «C TWaTeNnbHBbM MOHUTOPUHT OM 7 OLEeHKOIW
HepocTarT»yYHEp BT i Bepcun BpemeHHBIX pEeKOMEHIALUI MO JICYCHHIO
kopoHaBupycHor uHpexkuun M3 PO, HUBJI/BIIO yxe pekoMeHIOBaHBI KaK BTOPOM IIar
pecnupaTopHOl MOACPKKH Yy marueHToB ¢ runokcemueit [11]. Tlo nammum HaOmOACHUSAM,
BIIO oxkazanace saddexruBaee HUBJL u y 60% GonpHbIx ¢ mporpeccupytomieit JIH ynanoce
NOOUThCA CTa0MIIM3alul COCTOsSHUS. B To ke Bpemsi >50% mnammeHToB, MOJNy4YaBIIUX B
KadecTBe pecriuparopHoit noanep:xku HUBJI, B konedyHoM murore Obu1u niepeBeneHsl Ha MIBJI.
Kpome Toro, mammentsi, no nepeBoxga nHa MBJI naxomumBmmecs na HUBJI/BIIO, umenn
3HaunMO Oosiee KopoTkue cpoku npunyautensnoi UBJI (5,9 vs. 11,2 cyTok). Crparerus
«fast-track» 11 9TOW KaTeropuy MarUeHToB, MPUMEHUTEIFHO K PECIIUPATOPHOMY MaHEBDY,
no3BoJisieT oTnyuuTh 0T MBJI GonbmmHcTBO manuentoB. HenenecooOpa3Ho MCHoiab30BaHUE
TyOOKOH cemallii W MHOpENaKcaluy JJisl CHHXpoHW3anuu ¢ anmnaparamu VMIBJI — oHm
MOKa3aHbl TOJBKO MPH HUHTYOAMM M  NPU TCUXOMOTOPHOM BO3OYKIEHUS WU TPH
BBIPQXEHHON THUIIOKCEMHUM JUIsl 00ECleYeHUs] ONTHMAJIbHBIX I1apaMETPOB PECIUPATOPHOI
mexanuku.  Otmeueno [12], uto 13,8% cnyuaeB 3aboneBanusi SARS-CoV-2 sBustorcs
TOKENbIMH, 6,1% — KpuTHUeCKUMHU. Y TAIMEHTOB JaHHBIX MOATPYII BO3MOXKHO pa3BUTHE
TUIEPUUTOKMHEMHUH WM “IIUTOKMHOBOIO IITOpMa” [2] - pe3Koro MOBBILIEHUS YPOBHS TaKHX
MapKepoB, KaKk MHTEpJIEUKHH-6, UHTepielkuH-1, C-peakTuBHBIA OeNOK M (aKkTop HEKpo3a
omyxonu-anb(a, W MaHudecTanus KIMHAYECKOW KapTUHBI IIOKOBOTO  COCTOSHUS.
CoOOTBETCTBEHHO, TPEBEHTUBHAS Teparus UMeeT Oouibie maHcoB Ha ycnex [13]. Ucxonsa u3
TOTO, YTO HUTOKUHOBBIN IITOPM — 3TO TMIIEPUMMYHasl peakius, IpU UHTEHCUBHOW Tepanuu
TOTO COCTOSIHUS Mbl TPUMEHWIM COOCTBEHHBIH ONBIT JIEUEHUS U MNPOPUIAKTHKI
peppakTepHOro CTEPUIBHOIO CHUCTEMHOIO BOCHAJIEHUS MpPU JAJIUTEIBHOM HCKYCCTBEHHOM
KpOBOOOpAIleHUH M KpHU3€ OTTOPKEHHS TpaHCIUIaHTara, IpH CENTHYECKOM IIOKE —
JKCTpakopropaibHble MeToabl Jjedenus (OMJI) ¢ wucmonmb3oBaHmeM MeMOpaH ¢
n30upaTesIbHON ITUTOKMHOBOM akTUBHOCTHIO [14]. Bcero mpoeneno 48 ceaHcoB mponeayp
OKCTPAKOPIIOPANBHBIX MeTOA0B JeueHuss 27 OonbHbIM (30 remonuadunpTpanuii  u
remoauanu3a, 18 nurocopOnuii B pa3sHBIX Bapualusix — reMornepdy3ud U Ia3MoCcopOInn).
JlnnrensHOCTh Tpouenyp ot 6 dacoB 10 64 vacoB. [lokazaHMAMU CIIy)KUIU: LIUTOKWHOBBIN
nrropM/centudeckuit/” Bupemuueckuii” mok — B 17 cayyasx (10,9% B OPUT, unu 4,1% ot
Bcex); mnporpeccupoBanne XIIH/OIIH — B 5 caoywasx (3,2% or Bcex B OPUT);
OPAC/runepruaparauust — B 5 cayuasx (3,2% B OPUT). B 4-x (2,6%) cayuasx mnpu
HECTaOWJIbHOM TeMOAMHAMHUKE MO THUITy Ba3OIUIETHH (CENTHYECKUH IIOK Yy MAalMeHTOB C
cynepuH@eKkuuen) —  MOJOXKUTEIbHbIE pE3YJIbTaTbl IMPU MPUMEHEHUH MYJIbC-Tepanuu
KOpPTUKOCTEpouAaMu, ruapatanus 10 40-50 mu/kr ¢ nocienyromiei remopuiabsTpanueit u/mimm
(dbopcupOBaHHBIM JUYpPE30M (JIE€TATBHBIN UCXO/ B 3TOM rpynie 1 u3 4 6onbHbIX). [IpuMensim
KOMOMHUPOBaHHbIE METOUKH [15], Tak Kak M30JIMPOBAaHHBIE MPOLEAYPHI TTO3BOJIAIOT OBICTPO
KyIUpOBaTh SBJICHHUSI IIOKa M CTAOMJIM3MPOBATH TEMOJMHAMHKY, HO MOXXHO OXHJATh
YXY/IIEHUS] COCTOSIHUS Yepe3 KOPOTKUH MPOMEXYTOK BPEMEHHM 3a cYeT TKaHEeBOTro BhIOpoca, a
KOMOUMHAIMST METOOB IMMO3BOJIAET K30erarb 3TOr0 HEAOCTaTKa, a TaKXKe peryaupoBarh
THIpaTallMI0 M TEeMIepaTypy. DKCTpakopriopanbHas MemOpanHas oxcureHauus (DKMO)
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MoKa3ajla MOJOKUTEIbHBIE PE3ylIbTaThl MPHU JIEUYEHUU MAIMEHTOB C MPEAIIECTBYIOIIUMHU
kopoHaBupycHbiMu HHpeknusmMu  A(HIN1) u MERS-CoV [16,17], mosromy BO3
PEKOMEHYET €€ MpPUMEHEHHE NMpH pedpaKTepHON TUIIOKCEMUH, HE CMOTPS Ha TPOBEICHUE
NBJI [18]. Poccuiickoe obmectBo cneruanuctoB OKMO omnpenenuno cliemyrome
NOKa3aHUs Ui MHUIUALWN TPOLenypsl MpH HEI(P(HEKTUBHOCTH MPOBOJMMOI ONTUMAIbHON
tepanuu: pecnuparopubiii nHaeke (Pa02/Fi02) <80 6onee 6 u.; mnu meHee 30 O6omnee 3 4, wim
JICKOMITIEHCUPOBAHHBIM pecnuparopublii anuno3 ¢ pH<7,25 ¢ PaCO2>60 mmHg Gonee 6 u
[11]. OnnHako, 4eTBEepO MNAIMEHTOB, PACCMATPUBAEMBIX KOHCHJIMYMOM JJii TIPOBEICHUS
IPOLEAYpPbl, UMEIU NPOTUBOIIOKa3aHusA: T A X € N1 bl e rmnokKkcumyecskKkmue nosBp
Bo3pacT >70 nerT, JeKoMNneHCcCaUWNI XPOHMUYECKMU
OCTarnbHDbBX cnydyasax vygaBanocChb OOCTMWMWUYDb npunemmMminiu
OTHOCUUTENDBHO WKOPDTEHKWMET CpdXNMNpPpaTOpHOT O MaH®e€eBp.

IIpu nelroTe <«UMTOKMHOBOTO IITOpMa» (pE3KO€ TMOBBIIIEHWE TEMIIEpaTypbl B
COYETaHMM C Jecarypanueii, HapacTaHHeM oObeMa IOpaKeHUs JIeroyHoW TKaHu) B 36
ciyqasx (23,1% ot Bcex B OPUT) BBomwics Tonmmmsymad (Axrtempa, Genentech Roche
Group, USA). V tpex mauuentoB Touunuzymad BBOAWICS [BaXIbl. JIeTanbHBINA UCXOJ B ATOM
rpynne 1 nanueHt (2,7%). Touunusymad paHee UCIIOJIB30BAIM JUIsl JICUEHUSI PEBMATOUHOTO
apTpUTa U HEKOTOPhIX BUJAX paka: OH CHUXaeT akTUBHOCTh MJI-6, KOTOpbIi CBs3aH C
Ype3MEPHO HHTEHCUBHBIM HMMYHHBIM OTBeTOM. [l Tskesnoro TeueHUs 3a0o0jieBaHUs
XapakTEepHbIM Takxke sBisiercsa cHmwxkeHue npoxykuuum WMII-10 [19]. Hekoropeie aBTOpBI,
HAlpoOTUB, cpaBHUBas JaHHble o mnauveHtax ¢ OP/IC, nomyuyeHHble A0 NaHAEMUH, C
nokazareiasiMu  nanveHToB ¢ TsokenasiMm  COVID-19 - xonuentpaumss IL-6  mipu
runepocnanureasbHoM OP/IC B 10-200 pa3 Bbllie — CTaBAT IOJ COMHEHHME pa3BUTHE
uutoknHoBoro mropma npu COVID-19. bonee Toro, wucmnonb3oBaHUE TEpMHUHA
«UIUTOKUHOBBINA LITOPM» JA€T NPEANOCHUIKM K IPUMEHEHUIO UMMYHOMOY/ISITOPHON TEpaIuy,
ONOKUPYIOIIEH KIIOYEeBbIE MYTH BOCHAIUTEIBHOIO OTBETA OpPraHM3Ma, a 3TO MOBBIIIAET PUCK
BTOpUYHbIX MHGekuuii [20]. B HacTtosmee Bpems Toumnusymad BKIIOY€H, HauMHasg ¢ 7-U
BEpCUH, BO BpeMeHHble peKoMEHIaluu MO JICYCHUIO KOPOHAaBUPYCHOM uHpexknuu M3 PO
[11]. Hamm pe3ynbrarhl pa3HOHANPABICHHBIE, B 3aBUCUMOCTH OT MCXOJHOW TEeMIIepaTypHOM
peakuuu. B 76 % cnyyaeB nmonokuTenabHas IMHAMHUKA TOJIBKO MO KIMHUYECKUM IOKa3aTelsM
(cHmwxenne T° no HopManbHOM 0€3 M3MEHEHHsS WIM MpH TEHACHIMU yBeIudeHus %
nopaxenus jerkux nmo KT-kaprune), y 12% yxynmienue mokasareneil mo JAByM mapamerpam,
uy 12% - ynydiieHue no AByM IMoOKa3zareisM. B mocneanel rpymme mpu 3TOM 3HAUMMOE
cHkeHne Heooxonumoit umrensHoctu MBI (puc.2). To ects Tonunusymabd nmeer o4deHb
Y3KUA TepaneBTUYECKUH JHuara3oH y MalUueHTOB B KPUTUYECKOM COCTOSIHUM U €ro
MPUMEHEHHE OTPABAAHO MPY THUIIEPAKTUBHOM TE€UEHUU B PaHHUE CPOKHU 3a00JIeBaHUS.

Y Bcex manMeHToB mpu H O P Ma /1 b H bl X NDOagM@HIOR0T EeMOErasa
pETUCTpUpPOBAJICS TPOMOOIUTO3, MOBBIIIEHHE J[-nuMmepa, rumeparperanus. DHOKCalapuH,
BBOAMMBIN JJaXKe B JICUEOHBIX JO3UPOBKax N O [ K Q &6t B¢ 2 (DEeKTUBEH, B TOM YUCTIE U3-
3a MOJIy4aeMON S3TUMHM MalMeHTaMU B OOJIBIIMHCTBE CIIy4aeB Ba3OMPECCOPHON MOJIEPIKKH.
Mps1 ucnonb30Bail BHYTPUBEHHOE BBeACHHE dHOKcamapuHa 0,8 Mi ¢ mHTepBajioM 8 4 (C
y4eToM TMepuojia TOJYBBIBEACHUS TMpenapara B HJICANbHBIX YCIOBHSX).  AJCKBaTHbBIE
MOKa3aTesd TeMOoCTa3a MpU THIEPKOAryISIIMOHHOM CHHAPOME YAaBaJlOCh JOCTUTaTh TaKxkKe
IpU TPOMHOW [e3arperaHTHON Tepamuu (BKIIOYAs alleTHIICAIUIMIOBYI0 KuUCIoTy 100Mr u
KJIOMUJIOTpeNl 75Mr) C HENpepbIBHBIM BHYTPUBEHHBIM BBeleHUM remapuHa g0 10-25
T.en./cyTku noa koutposneM ACT. B 3Tux ycnoBusix nenecoodpazHa M BO3MOXHA KOPPEKLIUs
CyOKOMIICHCUPOBAHHOW aHEMHH IS TOACP)KAHUS aJleKBaTHOTO ypoBHs goctaBku O2 B
YCIOBHAX TPAaHCHOPTHO-TKaHeBOro aedunuta. CHUXKEHHE YPOBHS reMoIoouHa (a OHO, Kak
MpaBUJIO, COBMAJACT C TOBBIIIEHHEM arperaiud TPOMOOIUTOB) OOYCIIOBIIEHO TaKXke
CJIaJKUPOBaHUEM (OPMEHHBIX DJIEMEHTOB B MUKPOLUPKYISATOPHOM pyclie, 4To Tpedyer
MPUMEHEHHUS «IIPOCTBIX» aHTHOMPOTEKTOPOB TUIA TEHTOKCU(DUIIINHA.


https://стопкоронавирус.рф/ai/doc/332/attach/03062020_mR_COVID-19_v7.pdf
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[Ina3mMa peKOHBaJECHEHTHBIX JOHOPOB, YYUTHIBasi HCTOPUUYECKHE TMPELEAEHTHl U
OTCYTCTBHUE JI0Ka3aHHOW mnpoTuBoBUpycHOM Tepanmuu SARS-CoV-2, B Hacrosiee Bpems
UCTIONIBb3YeTCs. BO MHOTHX KiMHUKaXx PD um 3a pybexom, HO maHHble 00 3¢ddexkruBHOCTH
METOZla B OCHOBHOM OCHOBBIBAJIMCH Ha OMYOJMKOBAHHBIX HCCIIEJAOBAHUSAX CEPUM CIIy4aeB U
PETPOCIEKTUBHBIX cpaBHEHUH [24-26]. PaHnoMu3upoBaHHbBIE HCCIIENOBAHUSA HE I10Ka3alu
JIOCTOBEPHBIX pa3inuuuii B cMepTHOCTH (p = 0,95), npedbiBanuu B ctanmonape (p = 0,68) win
TsDKeCTH 3a0oneBanus Ha 15 nens (p = 0,58) Mexay manueHTaMu, MOJy4YaBIIUMH I1J1a3My, U
MaleHTaMy, TOJYYaloIMMU CTaHJAPTHYI0 MEAUIMHCKYI0 mnoMoib [27]. VYuurbiBas
TUIEPKOAryJSIHMOHHBIM CHUHJIPOM Yy NOJABIISAIOIIEIO 4YHUCJA [IallUEHTOB B KPUTHYECKOM
COCTOSIHMM, Mbl HE HCIIOJIb30BaJIM MMMYHU3HPOBAHHYIO JOHOPCKYIO IJIa3My, HECMOTpPS Ha
HOMYJISPHOCTh METOAA, XOT y NAIMEHTOB B cpeaHeTskenoMm coctosHuun BHe OPUT ona
MPUMEHSJIACh B HAIlIEM TOCHUTANE JOCTATOYHO HIHPOKO.

VY G0sbHBIX, TPEOYIONUX PECIUPATOPHON MOACPIKKH, MOTYYABIINX A3UTPOMHIIMH U
UMEIOUINX TMpPU3HAKU OakTepuadbHOM MHEBMOHMHM MEPBOHAYAIBHO  HCIIOJIb30BAJIaCh
IMIUPHUYECKasi KOMOMHAIMS 1edorepa3on/cynp0akTaM + BAaHKOMHUIIMH WM JHE30umA. [lpu
noctryrmienun B OPUT wnu nepeBone Ha MBJI mpoBoauics 6akTepuonorndeckuil aHaius3
oraensieMoro u3 TB/l, mpu HaIM4YMM KaTETEPOB — KPOBU, MOYM U C TNOCIEAYIOIICH
[[EJICHAIIPABICHHON aHTUMHMKPOOHOW Tepanueil 10 YyBCTBUTEIBHOCTH MHUKPOQIIOPHIL.
HaubGonee gacteie cxembl ABT: medonepazon/cyapb0akTaM + BaHKOMHIMH (JIMHE30JIUN) -
72%; turamun + xomuctuH - 21%; mepoHeM + komucTuH — 7%. BHyTpurocnurambHas
uH(pekuus ormeueHa y 16 nauuentos (10,25%) npu cpeanux cpokax HaxoxxaeHus B OPUT
14,5+5,1 cyTok.

AHanwus neT anbliemsmkaoctisa @ XOBLH ocBerauna 12,8%, u3 Hux
MY>KYUH — 9, KeHIMH - 11, XOTs apyrue aBTOphl MOKa3biBaloT, uto Covid-19 nmeer Gonee
BBICOKYIO MY’)KCKYIO JIeTQIbHOCTh  [28]. bosbmias 4yacTe CMEpTENbHBIX MCXOIOB - Y
nanueHToB crapyeckoro (80+) Bo3pacrta - 45%, u ¢ u30bITOUHON Maccoit Tena -7 (36,8% ot
BCEX YMEPIIMX, BCE J>KCHIIMHBI). VM3 HUX TpU HEMOATBEPKIECHHOW MNPUYUHE CMEPTU OT
KOPOHOBHpYCa — IMATEpPO, JIETAIbHBI MCXOJ CBSI3aH C JEKOMIIEHCAIIMEH XPOHUYECKUX
3aboneBanuii (XCH, XOBJI, XITH).

OpraHmMm3ayuunoHHDLBE .Ramha 8 apicHod 30€HPET0% ciaydacs B
MOJITHOM KOMIUIEKTE CPEACTB MHAMBUIYATbHON 3alllUTHI (IbIXaTeIbHbIE (PUIBTPHI HE MEHEE
FFP-3 kmacca 3ammrthbl, repMEeTU3UPYIONINE OYKH WM MAacKh, KOMOMHE30HBI) MO3BOJIWIIH
MUHUMU3HUPOBAaTh KOHTAKTHOE WH(QUIUpPOBaHUE MeanepcoHana. B pesynprate u3z 98
corpynuukoB 1 (1,02%) 3abonmen B nerkoiri ¢opme (KT-1), nBoe (2,04%) wumenu
MOJIOKUTENbHBIA  aHamM3 0e3 KIMHUYECKUX MposBieHuid. CopTHpOBKa € y4acTHEM
peaHMMaToJIOrOB Ha JTane mpuema no3Bosawia He neperpyxkate OPUT rocnuranuzanueit
«IOTPAHUYHBIX» OOJIBHBIX U HE YXYIIIATh COCTOSIHUE KPUTHUECKHUX MAIIHEHTOB OXKUJAaHUEM B
MaIlIHE «CKOpoi momorny. PopMupoBaHrue WH(EKIIMOHHBIX OT/IEICHH 1O BO3PACTAHMIO
TSOKECTH COCTOSIHMSI TMAllMEHTOB C TOCIEAYIOIIeH poTainuei o0ecreyuso paiuoHaIbHOe
pacupeneneHue MeArnepcoHanga Mo KOJHWYECTBY IMPU KOHIEHTPALMH B OJHOM OTIEICHUH
Haubosee OPUEHTHUPOBAHHBIX B KPUTHUECKUX COCTOSHHUAX Bpadyed M pas3jelieHue MOTOKOB
BBI3/IOPABJIMBAIOLIMX C MOCTYNAIOIIUMH B TSKEJIOM COCTOSIHUU. PanimoHaIbHBIM 0Ka3alloCh U
CO3/1aHME€ JOMOJIHUTENbHBIX TaJaT MHTEHCUBHOM Tepanmuu Ha 0a3ze XUPYpPruyeckoro
OT/eNeHusT ¢ paboToi B HHUX pPEaHWMATOJIOTOB, C TMPOBEACHHUEM KaK HEHMHBA3WBHOMI
BeHTWIALMK, Tak U VBJI mo mecTy - mpu HEBO3MOXHOCTH TPAHCIOPTa MO COCTOSTHUIO
nanMenTa wid 3aHATocTd kKoek B OPUT. OcymiecTBiieHHe NOCTOSHHBIX KOHCYJIbTALMI
peaHuMaToIoraMid B MH(EKIMOHHBIX OTACICHHUSIX MPU YTSHKEICHUH COCTOSHUS MAIleHTOB
obecrieunsio cBoeBpeMeHHocTh TmepeBoga B IIUT wumum OPUT. Ilpobnema paszButus
BHYTPHOOTPHUYHOW WH(PEKIUN TPH TIOCTOSHHOW 3arpy’KeHHOCTH U HEBO3MOXXHOCTH
UCIIONIb30BaHUsl OOKCOB WM TOTAJIBHON 0OpaOOTKH OTIENEeHHUS pPEaHHMAllMd pelranach
KOMIIOHOBKOW MAlIMEHTOB B MajaTaXx MO OAHOPOJHOCTH MHKPOGIOPHI, YTO IO3BOJIHIIO
n30exKaTh OOJBIIETO KOJUYECTBA CENTHUYCCKUX OCTIOKHEHUN U CylepuH(EKIIIH.
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3akiroueHue

[Ipeanonaraem, 4to B yCIOBHUSX paOOThl rocnutaist mis 0onbHBIX ¢ SARS-CoV-2,
npuMeHeHne U QGEpEeHIIMPOBAHHOTO 10 TSHKECTH COCTOSIHUS pPa3MEIICHUS MAIleHTOB B
MHQEKIHOHHBIX OTAEICHUAX C pa3BepThiBaHueM He MeHee 20% oT koeyHoro (oHza nanar
MHTECHCUBHOW TEpaluu C BO3MOXXHOCTBIO IIPOBENEHMs pa3inuHbix MeronoB MBJI; ywactue
pPEaHMMATOJIOTOB Ha BCEX OJTalax JICYCHMs]; HCIOJIB30BAHHE COBPEMEHHBIX METOAMK
KYIUPOBaHUS  «LUTOKMHOBOIO  INTOPMa», BKJIIOYAs 3KCTPAKOPHOPAJbHBIE  METOJbI
JIETOKCUKAILIMM 1 HMMYHOCYIIPECCUBHYIO TEpaIlnio; cTaHAapThl «fast-track» mpu nposeneHUH
U oTiay4yeHuu mnanueHtoB ot MBJI; pannonHanmbHbIE CXEMBbl aHTHOAKTEPUATBHON Tepamuu
MO3BOJIAIOT CHU3HUTH JICTAIBHOCTh M YJIYYIIUTh PE3YJIbTAaThl IIPOBEICHUS HWHTEHCUBHOU
TEpaINH.

***k

1 Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical Characteristics of Coronavirus Disease
2019 in China. N Engl J Med. 2020; 382(18):1708-1720. doi:10.1056/NEJM0a2002032

2. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China [published correction appears in Lancet. 2020 Jan 30;:]. Lancet.
2020;395(10223):497-506. doi:10.1016/S0140-6736(20)30183-5

3. Liu Y, Yang Y, Zhang C, Huang F, Wang F, Yuan J, et al. Clinical and biochemical indexes from 2019-
nCoV infected patients linked to viral loads and lung injury. Sci China Life Sci. 2020 Mar;63(3):364-374.
doi: 10.1007/s11427-020-1643-8.

4, Wunsch H, Linde-Zwirble WT, Angus DC, Hartman ME, Milbrandt EB, Kahn JM. The epidemiology of
mechanical ventilation use in the United States. Crit Care Med. 2010 Oct;38(10):1947-53. doi:
10.1097/CCM.0b013e3181ef4460.

5. Cook TM, El-Boghdadly K, McGuire B, McNarry AF, Patel A, Higgs A. Consensus guidelines for managing
the airway in patients with COVID-19: Guidelines from the Difficult Airway Society, the Association of
Anaesthetists the Intensive Care Society, the Faculty of Intensive Care Medicine and the Royal College of
Anaesthetists. Anaesthesia. 2020 Jun;75(6):785-799. doi: 10.1111/anae.15054.

6. McGrath BA, Wallace S, Goswamy J. Laryngeal oedema associated with COVID-19 complicating airway
management. Anaesthesia. 2020 Jul;75(7):972. doi: 10.1111/anae.15092.

7. “COVID-19 guidance for anaesthesia and perioperative care providers”. World Federation of Societies of
Anaesthesiologists. April 09, 2020. https://www.wfsahg.org/images/Guidance_on_COVID-
19 _and_anaesthesia.pdf (nata obpamenus 15.07.2020)

8. Ceccarelli M, Berretta M, Venanzi Rullo E, Nunnari G, Cacopardo B. Differences and similarities between
Severe Acute Respiratory Syndrome (SARS)-CoronaVirus (CoV) and SARS-CoV-2. Would a rose by
another name smell as sweet? Eur Rev Med Pharmacol Sci. 2020 Mar;24(5):2781-2783. doi:
10.26355/eurrev_202003_20551.

9. Xu XW, Wu XX, Jiang XG, Xu KJ, Ying LJ, Ma CL, et al. Clinical findings in a group of patients infected
with the 2019 novel coronavirus (SARS-Cov-2) outside of Wuhan, China: retrospective case series. Version
2. BMJ. 2020 Feb 19;368:m606. doi: 10.1136/bmj.m606.

10.  “Interim Clinical Guidance for Management of Patients with Confirmed Coronavirus Disease (COVID-19)”.
Centers for Disease Control. June 30, 2020. https: //www.cdc.gov/coronavirus/2019-ncov/hep/clinical-
guidance-management-patients.html (zara obpamenus 15.07.2020)

11. “BpeMeHHbIE METOAMYECKHE PEKOMEHJAUMM: NpOQWIAKTHKA, JAWATHOCTHKA W JIEYCHWE HOBOM
kopoHaBupycHoll uHpekuun (COVID-19)”. MunucrepctBo 3apaBooxpanenuss PO. 03.06.2020. [ 11.
“Interim guidelines: prevention, diagnosis and treatment of new coronavirus infection (COVID-19)”.
Ministry of Health of the Russian Federation.03/06/20 (in rus).] / https://static-
0.rosminzdrav.ru/system/attachments/attaches/000/050/584/original/ 03062020_%D0%9CR_COVID-
19 v7.pdf

12. MalJ, Xia P, Zhou Y, Liu Z, Zhou X, Wang J, et al. Potential effect of blood purification therapy in reducing
cytokine storm as a late complication of critically ill COVID-19. Clin Immunol. 2020 May; 214:108408. doi:
10.1016/j.clim.2020.108408.

13.  Pan C, Xie JF, Qiu HB, Yang Y. Therapy of coronavirus disease 2019 induced acute respiratory distress
syndrome is different from traditional acute respiratory distress syndrome. Zhonghua Shao Shang Za Zhi.
2020 May 20;36(5):330-333. Chinese. doi: 10.3760/cma.j.cn 501120-20200407-00214.

14. LuToknHOBasT MOIYJSIMS B KapIUMOXUPYPTHM: cepust citydaeB // (DyHnaMeHTanbHAs M KIMHHYECKas
memununa / Lykesuu J1.J1., Pagusunko A.C. Capmus E.C., Kopraemok P.A., Pyoros M.C., Matseesa B.I".,
I'puropses E.B. / ®dynnamentanpHas u kiuHuYeckas Memuimua. -2018.- T.3.-Ned.-C. 51-59 [Shukevich
D.L., Radivilko A.S., Sardin E.S., Kornelyuk R.A., Rubtsov M.S., Matveeva V.G., Grigoriev E.V. Cytokine



-62— Scientific achievements of the third millennium

modulation in cardiac surgery: case series. Fundamental and clinical medicine. 2018; 3 (4): P 51-59. (In
Russ.)] doi: 10.23946/2500-0764-2018-3-4-51-59.

15.  Kynapssues A.H., Kynabyxos B.B., Hmkos A.I'. Beibop pexnma remobmisTparmn npu cercrce // Obrmast
peanmmaromnorus.- 2016. — T.12, Ne 2. — C. 43-55 [Kudryavtsev A.N., Kulabukhov V.V., Chizhov A.G. The
Selection Of Hemofiltration Regimen In Sepsis. General Reanimatology. 2016;12(2): 43-55. (In Russ.)] doi:
10.15360/1813-9779-2016-2-43-55.

16.  Australia and New Zealand Extracorporeal Membrane Oxygenation (ANZ ECMO) Influenza Investigators,
Davies A, Jones D, Bailey M, Beca J, Bellomo R, et al. Extracorporeal Membrane Oxygenation for 2009
Influenza A(H1N1) Acute Respiratory Distress Syndrome. JAMA. 2009 Nov 4;302(17):1888-95. doi:
10.1001/jama.2009.1535.

17.  Alshahrani MS, Sindi A, Alshamsi F, Al-Omari A, El Tahan M, Alahmadi B, et al. Extracorporeal membrane
oxygenation for severe Middle East respiratory syndrome coronavirus. Ann Intensive Care. 2018 Jan 10; 8(1):
3. doi: 10.1186/513613-017-0350-x.

18.  “Clinical management of COVID-19 interim guidance”. World Health Organization. May 27, 2020.
https://mwww.who.int/publications/i/item/clinical-management-of-severe-acute-respiratory-infection-when-
novel-coronavirus-(ncov)-infection-is-suspected (mara o6pamtenus 15.07.2020)

19.  Liu J, Zheng X., Tong Q., Li W., Wang B., Sutter K., et al. Overlapping and Discrete Aspects of the
Pathology and Pathogenesis of the Emerging Human Pathogenic Coronaviruses SARS-CoV, MERS-CoV,
and 2019-nCoV. Med Virol. 2020 May; 92(5): 491-494. doi: 10.1002/jmv.25709

20.  Sinha P., Matthay M.A., Calfee C.S. Is a “Cytokine Storm” Relevant to COVID-19? JAMA Intern Med.
Published online June 30, 2020. doi: 10.1001/jamainternmed.2020.3313.

21.  Arabi YM, Alothman A, Balkhy HH, Al-Dawood A, AlJohani S, Al Harbi S, et al. Treatment of Middle East
Respiratory Syndrome with a combination of lopinavir-ritonavir and interferon-p1b (MIRACLE trial): study
protocol for a randomized controlled trial. Trials. 2018 Jan 30; 19(1): 81. doi: 10.1186/s13063-017-2427-0.

22. Cao B, Wang Y, Wen D, Liu W, Wang J, Fan G, et al. A Trial of Lopinavir-Ritonavir in Adults Hospitalized
with Severe Covid-19. N Engl J Med. 2020 May 7; 382(19): 1787-1799. doi: 10.1056/NEJM0a2001282.

23.  “An exploratory randomized controlled study on the efficacy and safety of lopinavir/ritonavir or arbidol
treating adult patients hospitalized with mild/moderate COVID-19 (ELACOI)”. Yueping L, Zhiwei X,
Weiyin L, Weiping C, Chunyan W, Yujuan G, et al. medRxiv. April 15  2020.
https://www.medrxiv.org/content/10.1101/2020.03.19.20038984v2; doi: 10.1101/2020.03.19.20038984 (mata
obpauienus 15.07.2020)

24. Duan K, Liu B, Li C, Zhang H, Yu T, Qu J, et al. Effectiveness of convalescent plasma therapy in severe
COVID-19 patients. Proc Natl Acad Sci U S A. 2020 Apr 28;117(17):9490-9496. doi:
10.1073/pnas.2004168117.

25.  Shen C,Wang Z, Zhao F, Yang Y, Li J, Yuan J, et al. Treatment of 5 Critically 11l Patients With COVID-19
With Convalescent Plasma. JAMA. 2020 Mar 27;323(16):1582-9. doi: 10.1001/jama.2020.4783.

26.  Fischer JC, Zéanker K, van Griensven M, Schneider M, Kindgen-Milles D, Knoefel WT, et al. The role of
passive immunization in the age of SARS-CoV-2: an update. Version 2. Eur J Med Res. 2020 May
13;25(1):16. doi: 10.1186/s40001-020-00414-5.

27. LiL, Zhang W, Hu Y, Tong X, Zheng S, Yang J, et al. Effect of Convalescent Plasma Therapy on Time to
Clinical Improvement in Patients With Severe and Life-threatening COVID-19: A Randomized Clinical Trial.
JAMA. 2020 Jun 3:e 2010044. doi: 10.1001/jama.2020.10044.

28.  Epidemiology Working Group for NCIP Epidemic Response, Chinese Center for Disease Control and
Prevention. [The epidemiological characteristics of an outbreak of 2019 novel coronavirus diseases (COVID-
19) in China]. Zhonghua Liu Xing Bing Xue Za Zhi. 2020 Feb 10;41(2):145-151. Chinese. doi:
10.3760/cma.j.issn.0254-6450.2020.02.003.

Kapnaues A.A., Cosiomenko A.B., Sipom A.JL., HleBuenko E.I'., Kanamnukosa H.O.,
Aab Maxmaii HM., Ageas M.®.
KauecTBo X13HH 00/JIBHBIX NOCJIE XHPYPTHYECKOT0 JIe4eHHUs TPbI’KH MUILEBOTHOIO
OTBepCTHA JHapparmMbl

Benropoagcknmih rocypgpapcTBEeHHbBN HauUuWOHANDbH b
(Pocchbreanr ppop
doi: 10.18411¢cienceconf3-2021-08
idsp scienceconf3-2021-08

AHHOTAIUSA

Ha cerogasimauii neHb JI€YCHHE TPBDKH THIIEBOAHOTO OTBEPCTHS auadparMsl
SIBIISIETCS.  aKTyaldbHOW TpoOJieMOil a0poMuHANbHOW XUpypruud. OCHOBHBIM CIOCOOOM
JICYCHUS TPBDKHM MHUIIEBOJHOTO OTBEPCTUS AUA(PparMbl SBISETCA XUPYPrHUCCKUN, HECMOTPS
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Ha BBICOKHH PHUCK Pa3BUTUS OCIOKHEHUH W peruauBOB. Bo3BpaT CHMIITOMOB 3a00JeBaHUS
yanie BO3HUKAET B CPOKHU OT 1 roja a0 3 JieT mocie NepBUYHOIO BMeniaTenbcTBa. [IpoBeneH
PETPOCTIEKTUBHBIA aHAJIM3 XUPYPTrUYECKOTO JICUEHUSI U HM3YYEHBl PEe3yJbTaThl OMpoca 0
KAauecTBY »JKM3HM MAllMEHTOB TIOCIE BHUJCOJAMAPOCKONMYECKON 3ajHeil Kpypopaduu,
dbyHnommukanuu o Hucceny, nanmapoToMHON 3amHel kpypopaduu. Cpeau HCCieIyeMbIX
00JbHBIX — >KeHIMH Obuio 19 (67,86%), myxuun — 9 (32,14%). Ilpoanamm3upoBaHbI
KAIOOBI, MMEIOIIHUECS y TMAlMEeHTOB N0 OMEpalid W B TOCICONEpAllMOHHOM IMepuojae. B
MOCJICONEPAlMIOHHOM Mepuojie y 5 OosbHBIX HaOmonanach aucdarus. B organeHHbie cpoku
MAIUEHTHl MPEABSBISIIN KalloObl HA OONMW B JMHUTacTpUU, U3KOTY, OTPBDKKY. [lo moBomxy
permauBa ['TIO/] Gbutn onepupoBanbl 2 00ybHBIX. [lokazarenn KadecTBa KU3HH y MY>KUYUH
MOCJIe MPEBBIIIAIN 3HAYCHHS )KCHIIUH: HAUMEHBIIIee OrpaHnYeHe (U3HIECKON aKTUBHOCTH,
BIUSHUE OOJIM, BBIIIE CIIOCOOHOCTh K CaMOOOCTYKHMBAHUIO, CONPOTUBIIAEMOCTh OOJIE3HSM,
MEHBIIIE BEPOSTHOCTh BO3HUKHOBEHMS JCMPECCHH M TPEBOXKHBIX COCTOSIHUH. Y >KEHIIUH
BbIIII€ CIOCOOHOCTH BBINOJIHSTH TOBCEAHEBHYIO POJIEBYIO I€ATEIHHOCTb.

KuoueBble ciioBa: rpbDKa MUIIEBOJHOTO OTBEPCTHS, XHPYPrUUYECKOE JICUCHHE,
KauyeCTBO KHU3HU, QyHIOILTUKAIIUS.

Abstract

Currently, treatment of hiatal hernia is an actual problem of abdominal surgery. The
main method of treatment of hiatal hernia is surgical treatment, however there is high risk of
complications and recurrences. Recurrence of symptoms of the disease often occurs between
1 year to 3 years after the primary intervention.Conducted retrospective analysis of results of
surgical treatment of patients for the period 2014-2018 with estimation of results of the survey
of quality of life of patients after laparoscopic posterior cruroraphy, laparoscopic Nissen
fundoplication, laparotomy posterior cruroraphy. Among examined patients - there were 19
women (67.86%), 9 men (32,14%). We analyzed complaints of patients before surgery and in
the postoperative period. In the postoperative period dysphagia was observed in 5 patients. In
long term period, patients complained on pain in the epigastrium, heartburn, eructation. In
case of recurrence of hiatal hernia two patients were operated. Quality of life indicators in
men exceeded values of women: less limited physical activity, less effect of pain, higher self-
service ability, higher resistance to diseases, less possibility of occurrence of depression and
anxiety conditions.Women have a higher ability to perform everyday role-playing activities.

Keywords: hernia hiatal, surgical treatment, quality of life, fundoplication.

Ha ceromusmnunit gens ['TIOJ] sBisiercs OOHUM M3 CaMbIX PacHpOCTPAHEHHBIX
3a00JIeBaHU B TaCTPOIHTEPOJIOTHH, 3aHMMast 3 MECTO B CTPYKType 3a0oJeBaHUil OpraHoB
NUIIeBapeHusl Tocje S3BEHHOM M >kenmuHokameHHoOW Oonesneidt. I'TIOJ[ orHeceno k 5
COCTOSTHUSIM, YXYALIAIONIUM KadyeCTBO >KM3HM MAI[MEHTOB, MOITOMY SBIISETCS aKTyadbHOU
npobsieMoil B abgoMuHanbHOU. KoHcepBaTuBHAs Tepanus JaeT JHIIb BpeMEHHbIH dPeKT U
MPUBOJUT K YBEIHMUEHHUIO KOIUYECTBAa XpoHWYeckuX OonbHbIX ['OPB u Takux ocnoxHeHU,
KaK TeNnTHYeCcKas s13Ba, KpOBOTEUEHHE, MUIEBO bapperTa.

dakTopamu pucka passutus [TIOJ] sBastoTcs: cnaboCTh COENMHUTENHHO-TKAHHBIX
CTPYKTYP, YKPEIUISIOIINX MMHIIEBO/T B OTBEPCTHH AradparMbl; MOBHIIICHHE BHYTPUOPIOIITHOTO
JMABJICHUS, TPaKIMs MHUIIEBOAA KBEPXY MPH IUCKUHE3MSIX MHUIIEBAPUTEILHOTO TpakTa M
3a00JieBaHuUs MUIIEBO/IA.

OCHOBHBIM CIIOCOOOM JIEUEHUs TPBIKH MUIIEBOAHOTO oTBepcTus auadparmsl ([TIO/T)
SBIISIETCS XUPyprudeckas KOPPEKIUs, BCIEACTBHE PEIUANBHPOBAHUS 3a00JEBaHUS MOCIE
OKOHYAHHS TpHEMa IMpernapaToB W BO3MOKXHOCTH BO3HUKHOBEHHUS OCJIOXKHEHHA B BHJIEC
arpo@uu CIU3UCTOM OOOJIOUKU JKenynka Ha ¢oHe npuema OjokatopoB H+ kanajos.
OmneparuBHOE  JIeYCHHWE  IEJIECOOOpa3HO  HMCIONB30BaTh  IpH  HEd(PGHEKTHUBHOCTH
KOHCEpPBATUBHOM TEpanuu, HEBO3MOXXHOCTH JUIUTEIIBHOIO MEIUKAMEHTO3HOTO JICUEHHS,
pa3Butuu ocinoxHenuid, coueranuu ['TIOJ] ¢ apyrumu 3aboneBaHUSMHI OPIOIIHONW TOJOCTH,
TPeOYIOIMMMH XUPYPTUUECKOTO BMEIIATENLCTBA (KEITYHOKAMEHHAs 00JIe3Hb U . ), OOIBIINX
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pasmepax ['TIO/] B coueTanuu ¢ JIbIXxaTeabHONW HEJOCTATOYHOCTHIO, HAPYIIIEHUEM CEepeUHON
nesaTeabHOCTH. OJIHaKO MOMUMO TPEUMYIIECTB JAHHBIX OIEpaluii OTMEYaeTCsi BBICOKOE
KOJIMYECTBO CHEIU(PUICCKUX OCIOXKHEHUH, 3HAYUTEIHHO CHIDKAIOMIUX KadeCTBO JKHU3HU
OOJIbHBIX, TAKMX KaK TocjeornepalnuoHHas aucharus U 4yBCTBO MNEPETIONHEHHUS KEIyaKa
ra3oM IIpd HEBO3MOXKHOCTU OTPBDKKM, TaK Has3bIBaeMblil cuHIpoM «gas bloaty. Ilo
pe3ynbTaTaM MCCIEIOBAHUS Pa3HBIX AaBTOPOB, YacTOTa PAa3BUTHS 3THUX OCIO0XHEHUI
mocrturaer 25—54% mnocne onepanmu Hwuccena. Bo3Bpar cuMITOMOB 3a00JIcBaHUS dalle
BO3HHMKAET B CPOKM OT | roma 1o 3 JeT mocje MEepBUYHOIO BMemaTesnbcTBa. llosiBiaeHue
0O0JIBIIOr0 KOJMYECTBA ONEPAaTUBHBIX MeToAMK Koppekuuu npu I'TIO/] Tak n He mpuBeno k
BbIpa0OTKE €AMHON TAaKTUKH XMPYPrHUECKOIo JieUeHUs 3a0ojieBaHUS. DTHUM OOYCIOBIECHbI
HEYJIOBJIIETBOPUTEIbHBIE pe3ylbTaThl Kak B OnnxailleM, Tak ¥ B OTJAJICHHOM
MIOCJIEONIEPALIUOHHOM IIEPUOJIE.

CBeneHust JUTEPaTypHBIX HCTOYHMKOB YKa3bIBAIOT Ha OOJBIIYI0 BEPOSTHOCTH
penunuBoB rpebk U [OPB, mo 42%, mpenMylnecTBEHHO mocie Kpypopaduu. BeposTHocTs
peUMIMBOB B pe3yldbTare IUIACTUKM OTPOMHBIX M KPYIOHBIX CMEUIaHHBIX U
napas3odarcanbubix [TIOJ] ocraercs Bbicokoi. IIpeoOmamaroliee 4YHMCIO JUTEPaTypPHBIX
HMCTOYHHMKOB TOKAa3bIBAE€T HA TO, YTO CPEIHSA YAaCTOTA AaHATOMUYECKHUX PELMJIUBOB JAHHBIX
rpepk  coctaBiger 25%, a y yacTu aBTOpoB jocturaetr 1o 42%. Benymeil 3agaueit
aHTUPEDIIOKCHOM XUPYPTUH HKEITyI0YHO-TIUIIEBOIHOTO MEPEX0/1a SBISETCA OCYIIECTBICHHUE
MOBBIIICHHS TIOKa3aTeJIeH KauecTBa KU3HH Y TAKUX MAIMEHTOB.

Heas nccaeqoBanus. V3yuuTs OTAaIeHHbIE PE3YNIbTaThl XUPYPrUUECKOTO JICUEHUS U
KaueCTBO HU3HM y 28 maluueHToB oT 1 roja 1o S ner.

Marepuanbsl ¥ MeToabl HccJeaoBaHMs. [IpoBeleH peTPOCHEKTHBHBIN aHANU3
XUPYPrHUECKOro JIeUeHHE 28 MAIMEHTOB C TPHDKEW MHINEBOJHOTO OTBEPCTHS Auadparmebl.
UccnenoBanne kadecTBa KU3HM OOJBHBIX MPOBOAMIOCH C TOMOIIBIO MEXIYHAPOIHOTO
ornpocHuka obmiero 310poBbst Short Form Medical Outcomes Study (SF-36) (aBrop Ware
J.E.,2000).

PesyabTaTsl nccaenoBanust u ux oocyxnenue. V3 28 nanuenros I'TIO/ | crenenn
— 2 (7,14%) 6onbubix, [TIO/ Il ctenenn — 16 (57,14%) u I'TIOJ 11l crenenu cocrasnsino 10
(35,72%) GonbHBIX. Cpenu uccaeayeMbIx OOJMBHBIX — XKeHIIUH Ob110 19 (67,86%), My»)4uH —
9 (32,14%). Cpennuit Bo3pact wucciaeayembix 55+-4 ner. [lo Buay mnpoBEACHHOTO
XUPYPTrU4eCKOro BMEMIATEeNbCTBA, BCE MAIMEHTHl ObUIM pa3leNieHbl Ha JBE TPYIIbl —
OoJbHBIE, IOCe BBINOJHEHHOM BHJleoanapockonuuecko 3agHeil kpypopadpuu (BKP) un
bynnomnukanuu no meroauke Huccena (n=23, 82,15%), u GonbHbIE TOCTE BHIMOIHEHHS
TPAAUIIMOHHONW omepanuu u3 JamnapotromHoro gocryna (JI3K-mamapotomuas 3amgHsis
Kkpypopadus) u dynaomnukaruu no Hucceny (n=5, 17,85%) (tabmn.1).

Ta6bnuya 1

PacnpepaeneHume pecnoeoimepaOBB IO X apa& n&P§ /b

Xapaktep OnepaTuBHOIO BMEIIATEIHLCTBA
ITokazarens Buneonanapckonuueckas 3aHss 3amssas kpypopadust u3
Kpypopadus. JIAMapOTOMHOTO AOCTyIa

KosmuecTBO MannuenToB, 4el 23 5
VIenapHbIN BEC AUEHTOB, % 82,15 17,85
Cpennuii BO3pacT MalieHTOB

pen p 1 ’ 52+11,1 50:9,2
JIET
MenuaHa Bo3pacTa MMaiyeHTOB
JIeT
KonudecTBo ManueHTOB MYKYHH, 9 0
yen
VY nenapHbIN BEC MAallHEHTOB

A . ! 39,13 0
MYK4HH, %
KonnuecTBo nanueHToB 14 5
JKEHIIUH, Yell
VienbHbIi Bec HaleHTOB

8 ! H 60,87 100
JKeHIIUH, %
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IIpu cOope anamue3a 3aboieBaHuUs, BBLICHWIOCH, 4TO 16 mamuentoB (57,14%)
MOJTyJaJId KOHCEPBATHBHYIO TEPamuio, KOTOpas okasajach Hed(pekTuBHOU, 12 manueHToB
(42,86%) HE TPOXOAMIIU JICUCHHUS Y Bpaya-racTpOIHTEPIIOra.

[Ipu o6cnenoBanuu nauueHToB: 2 (7,14%) 60IbHBIX TPEIBIBIIIN XKaloObl HAa OOJH B
TPYAHON KJIIETKE, UPPAJAUUPYIONIUE B YEIOCTh, CIUHY, a TAKXKE YYyBCTBO CEpALICOMEHUS U
nepeboeB B pabote cepana. Hanbosnee 4acTo BCTpeUarOIIUMUCS KaJ00aMH SIBISIIICH H3KOTa
(64,3%), orpeixkka BozmyxoM (64,3%), 6onp B snuractpun (53,6%), TSHKECTh B SIMUTACTPHH
nocne mnpuema mumu (42,8%), tomuota (35,7%). Pexke mnanueHThHl KalOBAJIUCh Ha
3arpyaHeHHoe rioranue (7,14%), pBoty (7,14%); *anmoObl Ha WKOTY, B3IYyTHE >KHBOTA,
OJIBIIIIKY, Kallenb, nepebon B pabote cepamna o3ByuuBan 1 OonbHO# (3,57%). Kamob He
npenbsBisut 1 mamueHt (3,57%) (Tadi.2).

Tabn:ya
acTOoTa n XapakTep B bldABJ/1€HHDbIX cuMmMMnT OMO
XapakTep CHMIITOMOB n %
Usxora 18 64,3
OTpBDKKa, B TOM YHCIIE U KHUCIBIM 18 64,3
Bounp B sauractpun 15 53,6
TspKecTh B SUUTacTPHH MOCKE IpHeMa MUIIN 12 42,8
Tomnora 10 35,7
Psota 2 7,14
3aTpynHEeHrE TPOX0KICHUS MUIIU O MMUIIEBOLY 2 7,14
Hxora 1 3,57
B3aytue xuBoTa 1 3,57
BrenuieBoHbIE POSIBICHUS 1 3,57
OTcyTCcTBHUE KAI00 1 3,57

ITo pesynpraram oOciemoBaHusi, HanOoJiee YACTO BCTpeUaromieics: GopMOl TPhDKU
MUILEBOIHOTO OTBEPCTUs nuadparmbl, SBISUIACH aKCHalbHas Tpbbka — 25 00nbHBIX (89,3%),
napas3oaranbHbiii TN BeTpedancs B 3 caywasx (10,7%). Ilpu STOM BBINOJIHSAIUCH
CHUMYJIbTaHHBIE BMELIATEIbCTBA MO MOBOAY JKEIYHOKaMEeHHON Oosie3Hu y 7 (25%) OONbHBIX,
10 TIOBOAY I'pbDK NepeaHeit OprourHoi creHku y 4 (14,3%) nanuentos. [1o noBoay penuausa
['TIO/] Obun onepupoBansl 7,14 % (2) GonbHbIX. [IpuyrHamMu onepanuil SBISAIUCH PEIUINB
pedrokc-330¢haruta u peuuauB TPhIKU.

[Toka3aHMsIMM K BBINOJHEHHUIO onepanuu OblIn: Hed()(HEKTHBHOCTH KOHCEPBATHBHOM
Tepanuu B TeueHue 12 Hen y 16 6onbubIX (57,14%); Hanmuue peuunusa I'TIO/] — 2 mauuenra
(7,14%); nanuuue mnapas3odareanbHoil auadpparmanbHoi Tpbebku — 3 manuenta (10,7%);
COITYTCTBYIOIIAsl XUPYpPrHUECKasi TIaToJIOTHsl (KETYHOKAMEeHHasi OO0JIe3Hb, BEHTPAIbHBIC
rpepku) — 11 GompHBIX (39,2%); BHENMUIIEBOJIHBIE MPOSBICHUS TacTPO-330(QarearbHOro
pedirokca (mpexie Bcero OpOHXOJIETOYHBIX U KapauainbHbIX) — Y 2 (7,14% ot obmiero uncina
omneparuii).

JleTanbHBIX UCXOJIOB MOCIIE OMEPATHBHOTO BMEMIATeNLCTBA He ObL10. Jucdarus mocne
orepauuu Obula BbIsABICHA TOJBKO y 17,85 % (5/28) GonbHbBIX mocie (yHAOIUIMKALUU TI0
Hucceny. B OmmkaiimeM mnocieonepauroHHom nepuoge y S5 (17,85%) OGomabHBIX
HaOmromanack  aucdarus — (QYHKIMOHAIBHOTO — XapakTepa, KOTopas  KyNUpOBaJIach
camoctositennsHo (N=2, 7,14%) 1 KOHCEPBAaTUBHO C TOMOIIBIO TPOoKuHETHKOB (N=3, 10,7%). B
oTnaneHHble cpoku 13 (46,43%) manueHToB NpeIbABISIIN KaJloObl Ha epUoAnYecKre O0Iu
B JIHUracTpUH, KajJo0bl HA U3KOTY COXpaHsIuCch y 6 OonbHbIX (21,4%), TpOUX MalMEHTOB
(10,7%) OGecrokouna OTpeDKKa, Y 2 manueHToB 3adukcupoBano peuuauB ['TIOM (7,14%).
[TanmeHTHI yKa3bIBAlOT HA TO, YTO IMPOUCXOAWUT OTPAaHUYECHHE CTAHAAPTHBIX (HU3MUYECKUX
Harpy3ok (71,8%): xoxapba Ha HEOONBLIIOM pAcCTOSIHUM, MOJHSATHE HEOOJBIINX BECOB,
HaKJIOHBI W TmpucenaHus. B OmmwkaifmeMm mocneonepanuoHHoM mnepuoae y S5 (17,85%)
0onbHBIX Habmomanach aucdarus (QyHKIHMOHAIBHOTO XapakTepa, KOTopas KyMUpOBaJlach
KOHcepBaTUBHO. B ormanenusie cpoku 13 (46,43%) manueHTOB NMPEeABABISIN KaloObl Ha
nepuoIuvecKre 00N B SMUTACTPUH, KAIOOBI Ha U3KOTY COXPaHsUIUCh y 6 60mbHBIX (21,4%),
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Tpoux narnuentoB (10,7%) OGecriokonsa OTPbDKKA, y 2 MAIMEHTOB 3a(UKCHPOBAHO PEIUINB
I['TIO/ (7,14%).

C uenpto wu3ydeHus: HPPEKTUBHOCTH XUPYPrHUECKOTO JICUCHHS B YAAJICHHOM
MIOCJICOTICPAIIHOHHOM MEePHO/Ie, ObLIO MPOBEIECHO MCCICIOBAHNE KAauecTBa KHU3HH OOJIBHBIX C
MOMOIIIBI0 MEKIYHApOIHOTO ONpocHUKa obmiero 310poBbst Short Form Medical Outcomes
Study (SF-36) (aBrop Ware J.E.,2000).

Pesynbratel  00paboTku omnpocauka SF-36 oleHuWBanM 1O BOCHMH  IIKaTaM,
OTpaKaromMM (PU3MYECKOE U TICHXHYECKOE OJIaronoiiyyre pecroHaeHToB. Kaxnas u3 mikai
OIICHUBACTCS OTPEIeNIeHHBIM KomudecTBoM 0amioB (ot 0 qo 100), yem Boime 6amt, Tem Oomee
BBICOKHMH IMOKa3aTellb Ka4eCTBa JKU3HU.

[Tokaszarenu KavecTBa XM3HH OBUTH MOJCUYMUTAHBI OTACIHHO U MYKYHH WM JKCHIIUH
(ken (n=19, 67,86%) u myx (n=9, 32,14%)). [IpakTuuecku Bce MoKa3aTesd KauecTBa KU3HU
MykumH (3a uckitoueHueM RP u RE), npepianu 3nauenust KK sxeHIMH. 3T0 3HAYUT, UTO
y MYXUYUH CIOCOOHOCTh K CaMOOOCITYKMBAaHHUIO, XOJb0e/ToIbEMaM, NEPEHOCKE TSKECTEH,
YYBCTBO TIOJIHOTHI CHJI U DHEPTUHU, CONMPOTHBIISIEMOCTh OOJIE3HAM, NEPCIEKTHBA K JICUYCHHIO,
BBIIIIE, YeM Y KeHIIUH. DU3MUECKOe COCTOSHUE MYXXYMH B MEHbBIICH CTCIICHU OrPaHHMYMBACT
BBINIOJIHEHNE (U3NYECKUX HArpy30K, BIMSHHE OONIM Ha MOBCEJHEBHYIO ACATENBHOCTH Y
MYXXYMH, BhIpaKEHO MeHee, [lokaszarenu conuanbHOro (yHKIIMOHMPOBAHUS y O0OUX IOJIOB
3HAYUTEIBHO BBIIIE CPETHHUX. B ciydae MCUXUYECKOTO 3A0POBBS, €TO0 COCTOSIHHE y MY>KYHH
BBIIIIE, YEM Y JKCHIIMH. JTO FOBOPUT O TOM, YTO Y MYXYUH (PU3NYECKOE M IMOIMOHAIBLHOE
COCTOSIHME HE OrPAaHMYMBACT COIMAJIBHYI0 AKTUBHOCTb, BEPOSITHOCTh BO3HUKHOBEHUS
JICTIPECCUN U TPEBOXKHBIX COCTOSIHUM Yy MY)XYMH HWXKE, 4eM Yy >keHIIWH. Ho mpu 3TOM, y
KCHIIMH CIIOCOOHOCTH BBIMOJIHATH TIOBCEJIHEBHYIO POJIEBYIO NESTEIBHOCTH BBIIIC, YeM Y
MYXYMH, a TaK)K€ B MEHBIICH MeEpe Yy JKCHIIUH AMOIIMOHAILHOE COCTOSIHHE BIUSCT Ha
BBINIOJIHEHHE PabOTHl M MPHU 3TOM C MEHBIIMMHU 3aTpaTaMH BPEMEHH M C 00jee BBICOKUM
Ka4eCTBOM BBITIOJITHEHHOU Pa0OTHI.

Taxoke, Bce pecrioHAeHTHI (28 den.) ObUTH pa3fesieHbl Ha 3 BO3paCTHBIE TPYNIBL: OoT 34
1o 44 ner (n=8), ot 45 no 55 net (n=4), ot 56 1o 67 net (n=16). C noBBIIIIECHHEM BO3pacTa,
MOKa3aTeJIM Ka4eCTBa )KMU3HU CHUKAIOTCS (Tad. 4).

Ta6bnunuya 4
Mokas3aTenuM KauyuecTBa -3 3B P aAI30P €03MED OBCOH3NPKAYC TSH b

Bospacr, et PF s | RP_s BP_s GH_s VT s SF s RE_s MH_s
34-44 56,3 49,1 54,5 57,6 52,5 52,3 52,2 52,7
45-55 50,5 48,4 51,4 49,7 50,3 50,6 48,8 52,0
56-67 475 44,7 42,2 44,3 45,3 48,8 43,4 48,1

Hapsiny ¢ neneHuem pecnoHAEHTOB IO BO3pacTy M MOJy, ObUI HPOBEAEH aHAIU3
Ka4dyecTBa KHU3HU B 3aBUCHUMOCTH oT OI€paTuBHOIO BMCEIIAaTCJIILCTBA:
BUJICOJIANIAPOCKONINYECKasl 3aJHAA Kpypopadus U 3aaHsAs Kpypopadus H3 JIamapoOTOMHOTO
noctymna. M3 naHHBIX, MPEACTaBICHHBIX HA TaOJMIIE 5 BHUIHO, YTO TMOKa3aTeIu TEPBOTO,
IIPEBBINIAIOT MOKA3aTeNM BTOPOro. JTO 3HAYMT, YTO KAa4eCTBO XU3HU B pe3yinbTare BKP,
npesbimaer KK npu Xxupyprudaeckom JISHEHUN U3 JTATAPOTOMHOIO JOCTYIA.

Ta6nuya 5
Mokas3aTennm KayecTBa -BA3AD BALYNRAPHMPRUYBEK

Bun xupypruueckoro

PF s RP s BP s GH s VT s SF s RE s | MH s
BMCHIATCJIbCTBA - - - - — — — _

Buneonanapocko-

55,2 52,4 54,1 50,2 52,8 58,3 51,1 52,5
nuyeckas Kpypopadust
Kpypopadus n3
JIAapoOTOMHOTO 46,4 48,7 50,2 42,6 453 52,1 49,4 50,7

JIOCTyTIa
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BeiBoa. ['pphka MNUIIEBOJHOTO OTBEPCTUS auadparMbl SIBISIETCS COCTOSIHHEM,
3HAYUTENIbHO YXYJAUIAIONIMM KayeCTBO JKU3HHM OOJbHBIX. EnWHCTBEHHBIM 3((EKTUBHBIM
criocobom seuenust ['TIO/], siBisercst Xxupyprudyeckas KOPpEeKIHs, HO U B JaHHOM cllydae,
PUCK BO3HUKHOBEHMS OCJOXHEHMI M PpELUIMBOB OCTAeTCs BBICOKMM. Pe3ynbpTaThl
UCCJIEIOBAHMS IIOKA3aJId, YTO B IIOCIEOIEPALMOHHOM IIEpUOJAE C IOBBILIEHUEM BO3pacTa
nokaszatenu KK cHmxkarores, y MyKYiMH OHM HECKOJIBKO BBIILIE, YEM Y KEHIIIUH.
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AHHOTAIUA

ens. CpaBuenue 3¢(HEKTUBHOCTH U O€30MACHOCTH Pa3IUYHBIX BApPUAHTOB OH-JIAWMH
remMoguadUIbTPAIIMd C TIO3WIIMM BO3JCUCTBUS HAa TIEeMOJWHAMUKY ¥ CHCTEMHBIN
BOCHAJIUTENbHBIA OTBET Y KapAUOXMPYPIHMUECKUX IMAIMEHTOB B KPUTUYECKOM COCTOSHUHU.
Marepuansl ¥ MeToAbl. [IpOCHEKTHBHOE pPaHIOMHU3UPOBAHHOE METOJIOM KOHBEPTOB
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uccienoBanve 90 malMEHTOB IOCIE KAapAMOXUPYPrMUECKHX OIEpaluil B  YCIOBUAX
HMCKYCCTBEHHOTO KPOBOOOpAIleHUs, C HECTAOWIBHOM TE€MOJAMHAMHKONW M TOJUOPTAaHHOMN
HEIOCTaTOYHOCTBIO, C OCTPHIM TOBPEXKIECHHEM II0YEK, MOTPEOOBABIIMX 3aMECTUTEILHON
noueyHor Tepanuu. [IpoBoamuiach MHTEPMUTTHPYIOIIAs OH-JTAaH remoauaduiIbTpanus B 3
rpynnax: 1-s - ¢ HCIONBb30BaHMEM M300CMOJISIPHOIO JUalu3ara U JUaiud3aTopa u3
MoaudunrpoBanHoro mnosmcynbhoHa FX800; 2 -1 - ¢ TUNEpOCMOJSPHBIM XOJOIHBIM
IUATN3aTOM U JTHAIM3aTOPOM M3 MoaudunupoBanHoro momucyiabpona FX800; 3-1 - ¢
M300CMOJISIPHBIM JTHAIM3aTOM M JUAIM3aTOPOM Ha OCHOBE MOJIMMETWIMETakpuiara Toray
BK-2.1U. IlpoBeneHa olieHKa MapamMeTpoB LIEHTPAIbHON I'€MOAMHAMUKH, BKIJIIOYAs HMHIEKC
BHECOCYAMCTON BOJbI JIETKUX, YaCTOTa MPUMEHEHUsI UH(Y3UMOHHOrO O0ifoca M MOBBIIICHUS
JIO3UPOBOK KAapAUOTOHMYECKUX M Ba30IPECCOPHBIX IPENaparoB, JAOCTHIKEHUS LEIEBBIX
3HAYEHUI 3aMECTUTEIbHOU IMOYEYHOW TEpaIruu, CHIBOPOTOUHBIX KOHIICHTpAluil MapKepoB

CUCTEMHOM  BOCHAJIUTENBHOW  peaknuu —  HUHTpaledkuHbl  -6,-8,-10,  sTrem-1,
MPOKAJILIIMTOHNHA. Pe3ynbrarel. B rpymmax ¢ runepcoMoIsipHBIM XOJIO0HBIM JHATA3aTOM H C
HU30CMOJISIPHBIM, HO HAa  TOJUMETWIMETAKPHUIATOBOM  JIHAJTU3aTOpe IoKa3aHa

reMOIMHAaMHUYeCcKasi CTa0WIBHOCTh OTHOCUTENIBHO CTaHJApTHOrO pexuma B 1-i rpymme.
UYepes yac mociie OKOHYaHHsI OH-JIalH TeMOInadMIbTPALUU B 3 TPYIIe 3HAYNMOE CHIDKEHHE
IPOBOCHAIUTENBHBIX ()AaKTOPOB M NPOKAIBLUTOHMHA B CpPaBHEHUM C TPYNIOH, Ile
UCTIONIB30BAJICA UANM3aTOp Ha HOJUCYIb(oHE. Pa3muuus coOXpaHWINCh B TEUEHHE CYTOK
10CJI€ OKOHYaHMS MPOLEypbl, OJHAKO, BEIMYUHBI IPOTUBOBOCIAIUTEIHLHOTO MHTPAJICHKIHA-
10 comocTtaBUMBI. MaKCHMaJILHOE CHH)KEHUE HHICKCa BHGCOCy,E[HCTOﬁ BOJbI JICTKHUX IIOCJIC
IpoLeypbl TaKKe OTMEUYEHO B IpYIIE C MCIOJIb30BaHUEM reMoauauibTpa Ha OCHOBE
NOJMMETWIMETaKpuiIaTa. 3akitoueHue: IIpuMeHeHue TIuIepoCMOISIPHOIO — XOJIOJHOTO
JManu3aTa B COUETaHUHU C IMAlIU3aToOpaMHi Ha OCHOBE MOJUCYNIb(OHA MO3BOJSET 00eCeYUTh
Jy4lIyrO TeMOJUHAMUYCCKYIO CTaOMJILHOCTDE IIO CpPaBHCHHIO CO CTAHAAPTHBIM AWAJIN3aTOM, a
TaK)K€ YMEHBIIUTH BBIPA)KEHHOCTb JIErOYHOU aucruapuu. C NO3UIMKY CHUKEHUSI CUCTEMHOMN
BOCHAJIUTEIbHOMN p€aKkuu OTMCECUYCHBI MPEUMYIICCTBA IPHU NMPHUMCHCHUW OMWATIW3aTOPOB Ha
OCHOBE  MOJIMMETHIMeTakpuiata. Mcnonb3oBaHue  reMoauadmibTpOB Ha  OCHOBE
MOJIMMETHUIIMCTAKPHUJIaTa IMO3BOJIAJIO IMOJHOLCHHO JOCTUYb HGO6XOJII/IMI>IX KIIMHUYECCKUX
3¢ ¢pexkToB BO BpeMs HHTEPMUTTHUPYIOIIEH 3aMECTHTENbHOM MOYEYHOH Tepamuu y
I'eMOAUMHAMHNYCCKHU HEeCTaOMJILHBIX ITAITMEHTOB C HOHI/IOpFaHHOﬁ HEAOCTAaTOYHOCTBIO.

Beegenne. Octpoe mnoBpexaenue mnodek (OIIII), TpeOyromee mnpoBeneHus
3amectuTenbHOM moueunoil Tepanuu (3I1T), Bcrpeuwaercs mpumepHo y 15% mnanueHToB
OTJIeJIEeHU MHTEHCUBHOHN Tepanuu. MHTpanunamusHas runorensus (UI), sBisierca yacTeiM
HE)KEJIATEJIbHBIM OCJIOKHEHUEM, BO3HUKAOIMM BO Bpems ceaHcoB 3IIT y namueHTtoB B
KPUTHYECKOM COCTOSIHUH, U CBSA3aHHA ¢ 0oJyiee BHICOKOW BHYTPHOOJIBHUYHON JIETAIBHOCTHIO
[1]. ApanTauus cTaHgapTHOro oOOpYIOBaHUS Ui HHTEPMHUTTUPYIOILErO TIeMOJUaln3a
(UT'1) B monb3y ucrnoib30BaHUsl Oojiee HU3KHUX MOTOKOB KPOBH M JUain3aTa MPUBENO K
NOSBICHUIO TaK Ha3blBa€MbIX THOPUAHBIX MeToauK. CHikanack 53(QQEeKTUBHOCTh U
YBEJIMYUBATIACh MPOJOJIKUTENBHOCTh MPOIEAYpPhI, OAHAKO 3TO IO3BOJSIIO HCIOJIB30BaTh
JTAHHYIO TEXHUKY Y TeMOJIMHAMUYECKH HECTAOMIIbHBIX MallUEHTOB [2]

Ha BepositHocTh BO3HMKHOBeHus WIT Takke Biuser BbIOOp remMoanaduiIbTpa.
['eMommauibTpbl Ha  OCHOBE CHHTETHUECKHMX  MAaTEpHajoB  IOJIMAKPUIOHUTPHIIA,
nonucynbpoHa u  nonuMmerwnMmerakpuwiara (IIMMA)  sBastorcss  Hambonee  4acTo
UCTIOJb3YyEeMbIMH, HUMEIOT BBICOKUN  Kod(¢uiuent ynprpadunsrpanuun (Oomee 20
MJI/9/MM.PT.CT.) W BBICOKYIO IU(PPY3UOHHYIO U KOHBEKTHBHYIO IPOW3BOIUTEIHHOCTD,
o0najgast BBICOKOM MPOHHMIIAEMOCTBIO JUIsI METa0OIUTOB CpelHEH MOJIEKYJISpHOM Macchl U
CIIOCOOHBI 3a CUeT aJcopOLMU CBS3bIBaTh HAa CBOEHW MOBEPXHOCTH IIUTOKUHBI U SHAOTOKCUH
[3, 4]. l'emodunbTpsl Ha ocHOBe IIMMA o4eHb 3¢ (eKTUBHBI B JICYEHUHU TSHKEJIOTO Cercuca u
CENMTHUYECKOTO MIOKa JaXKe Yy CENTUYECKUX TMalMeHTOB 0e3 mouyeyHol aucyHkmuu [4].
ANCOpOIIMOHHBIE XapaKTEPUCTUKH BO MHOT'OM OIPENEeNsIioT U OnocoBMecTUMOCTh. Kpome
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TOTO, aAcopOlUs SBISETCS TPETbUM OCHOBHBIM MEXAaHHM3MOM YIAJICHUS TOKCHUECKUX
CyOCTaHIIMI ¥ BOCTIAJIUTEIHHBIX ITUTOKUHOB [S5]. HemanoBaxkabpiM (hakTOpoM B 0OecCrieUeHUH
reMoguHaMu4eMKon cradmibHOoCTH BO Bpemst MU3IIT sBrsercs oxnaxaenue muanmsara (34-
35° C) [6], ynyumaemiee TonepanTHOCTh K M3IIT mamueHTOB ¢ THMOTOHUEH, CIIOCOOCTBYS
YBEIUYCHUIO YAbTPAQUIBTPALUN TPU COXPAHEHHH TeMOIMHAMUYECKOH cTabuiabHOCTH [7].
W3BecTeH Takke METOJ KOMOMHAIIMHM OXJIAXIEHUS C MNPOQUIMPOBAHUEM KOHIICHTpPAIIUU
HaTpUs B Juanusare, Kak Mepa, CMSAI4arolas FMIOTEH3UI0 110 CPaBHEHUIO CO CTaHJApTHOM
MeToauKOoH [8]. DPpPeKTUBHOCTh TPUMEHEHHUS PA3THMYHBIX METOO0B, CBOISIINX K MUHUMYMY
BeposATHOCTH MI', mpenMyIecTBeHHO n3ydanach Ha nanueHTax npu xpounuyeckom I,

Heabio wuccrnenoBanus sBIseTcss cpaBHeHHE A(PGEKTUBHOCTH U 0Oe30MacHOCTU
pa3nuuHbix BapuaHToB M3IIT (cTaHmapTHBIN AMAIU3UPYIOLIUI pacTBOpP, TMIEPOCMOIISPHBIN
rPAIMCHTHBIN 110 YPOBHIO HATPHUSI PACTBOP, a TAKKE MCIOJIb30BaHUS JUAIN3AaTOPOB HA OCHOBE
NOJMMETWIMETAKpuiaTa) ¢ MO3MLIMH BO3JACHCTBUS HA TE€MOJMHAMHUKY U CHCTEMHBIN
BOCHAJIMTENbHBIA OTBET Yy KapIUOXUPYPrUUECKHUX MTALIUEHTOB B KPUTHUECKOM COCTOSIHUU.

Martepuan u meroabl. IIpocnekTuBHOE paHIOMU3HpPOBAaHHOE wuccienoBanue 90
MAIMEHTOB, TOCJIEI0BAaTEIbHO MOCTYMABIIMX C MOJUOpraHHoil HemoctarouHocthio (ITIOH)
nocjie KapJAHOXUPYPrUYECKUX OllepalMii B YCIOBUSAX MCKYCCTBEHHOIO KPOBOOOpAllEHUS, C
ocTpeiM moBpexeHueM mnouek (kpurepur KDIGO [9]), moTpeboBaBmIUX 3aMeCTUTEIBHOMN
NOYEYHOH Tepanuu. Paniomu3zanus METOJOM KOHBEPTOB Ha 3 TPYIIIbL:

— 1 rpynna, n=30 — remoauadunsrpauus (['/IP) onnailH ¢ KCIoIb30BaHUEM
uzoocMmossipHoro auanuzata (Na — 140 mmons/n, t-370C) u quanuzatopa u3
momudumpoannoro nonucyinbdona FX800 (Fresenius Medical Care,
I'epmanus).

— 2 rpymmna, n=30 — ['JI® onmaifH ¢ MCHOJIB30BAaHUEM THUIEPOCMOJIIPHOTO
xononHoro auanu3ata (Na — 150 MMoOIb/T CO CTymeHUYaThIM CHIKEHHEM Ha
2-3 mmonb/aac 10 140 mmouns/n, t-34°C) W aHANOrMYHOrO AMAIM3ATOpA
FX800 (Fresenius Medical Care, ['epmanus)

— 3 rpynna, n=30 - I'JI® onnailH Cc HCHOIB30BAaHHUEM H300CMOJISIPHOTO
nuanuzara (Na — 140 MMous/m, t-370C) u auanuzatopa Ha ocHoBe [IMMA
BK-2.1U (Toray Medical Co. Ltd., Tokuo, Smonusi). Bce manueHTsI
HaXOJWJINCh Ha MCKycCTBeHHOM BeHTwsiuuu Jerkux (MBJI), rpynmel
COTOCTaBUMBI TI0O OCHOBHBIM KIMHUKO-aHTPOIIOMETPUYECKUM JIaHHBIM (TabII.
1), xoTs BO 2-if rpymnie He3HaYMMO MpeoOiaaany MalueHThl C ONepaTUBHBIM
BMemareabcTBoM 1o nosoay MBC, a B 3-ii rpymnne MeHblIe NalUueHTOB C
WUCXOJIHO HOpMalibHOM (pakiueidt wusrHanug.  Kpurepuum HCKIIOYSHUS:
nanuveHTsl 0e3 pa3BUTUS OCTporo mnodeyHoro moBpexaeHus u IIOH B
MOCJIEOTIEPAIIIOHHOM MIEPHO/IE.

Ta6bnuya 1

KnNnHaKHDpPpoONoOMEeTpPUYECKNE JaHHBE B

ITapameTpsi 3HaueHHs
1 rpyrma, n=30 2 rpymma, n=30 3 rpymma, n=30

Myxunnsl, n (%) 23 (76,7) 21 (70) 19 (63,3)
Kenuwnsl, n (%) 7(23,3) 9 (30) 11 (36,7)
Bospacr, rogst (M+c) 52+14.3 54,3+10,5 57,1£15,7
Bec, xr (M+0) 82,63+15,72 79,8+16,6 84,5+14,7
ITnomianp tena, M 1,94+0,19 1,92+0,25 1,88+0,29
UBC, n (%) 17 (56,7) 21 (70) 16 (53,3)
W3 aux HK (NYHA): 2 6 (35,3) 6 (28,5) 6 (37,5)
3 11 (64,7) 15 (71,4) 10 (62,5)
W3 aux ®U, n (%:) >55-65% 6 (35,3) 5 (23,8) 3 (18,75)
42-55% 6 (35,3) 8(38,1) 8 (50)
<42% 5 (29,4) 8 (38,1) 5 (31,25)
MI1C, n (%) 13 (43,3) 9 (30) 14 (46,7)
W3 anx @K, n (%) 2 6 (46,2) 5 (55,6) 8 (57,1)

rpynn
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3 7 (53,8) 4 (44,4) 6 (42,9)

Jmarensrocts UK, MuH 87,9+21,25 95,5+22,8 92,9+18,4

HHTpaonep. KpoBOHMOTEPsl, MII 625+75 650+70 665+85

SOFA, 6amibl 12,5435 12,9+3,3 11,9425

BABK, n (%) 11 (36,6) 8 (26,7) 10 (33,3)

IKMO, n (%) 7(23,3) 6 (20) 8 (26,6)

Kapanoronukw, n (%): 1 30 (100) 30 (100) 30 (100)

2 27 (90) 26 (86.7) 28 (93,3)

Bsonpeccopsl, n (%) 24 (80) 26 (86,7) 25 (83,3)
MpumeyaHue: Mo KaXpgomy n 3 napameTpoB np
OTHOCMWUT @b HBbIX 3Ha4vYeHUn— w3>00 cONbO. NmAyded /i 3payTn N at
NONMUCYNbMPOHOBLIA A UN&GTWMIANETPOEX.MOAATHHYMNAONOAHLBINR
NMONMUCYNb@OHOBLINR AnannsaTtTmpoocmMonappynAana Auna
+tnonunMmeTnnAnMeTakpumnaToBHiiuemmarexarno®ondbB8b C
HefpoCcTaTO4YHOCTbL Kpaeoom@peappuaaNéw Yor k Heart
bpakuyunmsa un3r-HnapHmoAb. p elfTEGHHble NemYKUUylc@ewa Ab H BPIK K

SOFA—wKkana oOpraHHOM
BHyTpumaopTanbHas 6annoHHasa —
MemMbpaHHaa oKcUreHauwusa.

I'emapunuzanus nox koutpoiem ACT — 180-200 cex. Bo Bcex cimyuyasix KOHTPOJIb
Beca. Kpoorok — 200-250 mur/munH. duanusseii motok — 500 Mi/MuUH. ABTOMaTHYECKUI
pacuet nojauu cyOcTUTyara B MOCTIWIIONUH (B cpeaneM 68 mi/muH — 49 mi/kr/gac) . Kt/V —
1,0-1,2 B pexuMe anmapaTHOr0 MOHUTOPHHTa  JOCTaBIeHHOW J03bl.  OOBEM
yIbTpapUIbTPAIIUN ONPEIEIIIICS UHAUBUIYAILHO B 3aBUCHMOCTH OT >KUJIKOCTHOTO OaiaHca
U TIOKa3arened TeMoaWHaMHuKH, B cpegHem — 30 wi/kr 3a ceaHc. MOHHTOpPUHT
remoguHamuku: uHBazuBHoe AJl, xaterep Cman-I'anna (Arrow International Inc., CIIIA),
Mouutop PiCCO Plus (Pulsion, I'epmanus). CpaBHUBaiIMCh NapamMeTpbl I'e€MOAMHAMMKH,
BKIItoUass WHIEKC BHecocyauctoil Boasl Jnerkux (MBCBJI), wactora mnpumeHeHHe
MH(}Y3UOHHOTO 00JIF0ca M TOBBIIIEHUS JO3UPOBOK KapAMOTOHMYECKUX U Ba30MPECCOPHBIX
IIPENapaToB, JOCTH)KEHHS LEJIEBbIX 3HAYEHUN 3aMECTUTENbHON IOYEYHOM Tepanuu |
M3MEHEHUsT MapKepoB CHCTEMHOM BOCHalMTENbHOM peakuuu udepe3 1 u 24 yaca mocie
npoueaypsl. OLEHKa 3HAUMMOCTH DPA3IMUMi M3y4aeMbIX DPACHpPENEICHUM IPOBOAMIACH IO
kputeputo lanupo-Yunka, cpaBHEHHE JaHHBIX - HEMapaMeTPUUECKUM METO/I0M C TOMOUIbIO
U-kputepust ManHa-YUTHHU.

Pesyabrarsl. [Ipun MexrpynnoBoM cpaBHeHHWH OTHOcuTenbHbIX 3HaueHuid U3IIT c
npoGMINPOBAHHBIM XOJIOJHBIM JIMAIM3aTOM HJIM C UCIOJIb30BAHUEM JAMAIU3ATOPa HA OCHOBE
MOJIMMETHIIMETAaKpuiIaTa MPOJAEMOHCTPUPOBAJIa OTCYTCTBHE HEOOXOIMMOCTHU IOBBILIEHUS
0a30BbIX JI03UPOBOK KApAMOTOHMYECKOW MOJIEPKKM U Ba30MPECCOPHBIX IpPEnaparoB s
noJJep>KaHUsl aJeKBAaTHOrO Mep(y3nOHHOTO apTepUaIbHOrO JIABJICHHUS MPU MHUHHUMAJIbHBIX
cilydyasx HapymeHuid putma (¢ubpwuisiuuu mnpexacepauit). Yacrora mnoTpeOHOCTH B
nH(pY3MOHHOM OoJtoce W ero oobeM Tak ke 3HauyuMo Hmke Bo 2 u 3 rpynmnax. Llenesas
yapTpaduiIbTpaus M JOCTHXKEHHe pacyeTHoro kiupeHca (Kt/V) mpu comocTaBUMBIX
qrtenbHocTd /IO 1 uncne HEOOXOAMMBIX CEaHCOB B MPHUHIMIIE JOCTUTAINCHh BO BCEX
ClIydasiX, MCKJIIOYas JBYX JIOCPOYHBIX IpEKpallleHud Ipoueaypbl B | rpynme B CBS3M C
HECTaOWJIHHOM reMoAMHaMUKOW y marueHToB. ['maparamus nerkux no NBCBJI B teuenue
ceanca M3IIT 3Haunmo syuiie TOJIbKO B IpyIie ¢ ucnoiab3zoBanueM [IMMA (taba. 2).

Tabnwunuya
PeByTaThb CpaBHWUBaAaeMblx napameTpoB
1 rpymma 2 rpymma 3 rpymma
Iloka3arens n=30 n=30 n=30
Cumxenne cucronmueckoro AJ 6osee 30%, n (%) 12 (40)* 4(13,3) 1(3.3)
Heob6xoaumocTs nHdy3uoHHoro Goiroca, N (%) 12 (40)* 4(13,3) 1(3,3)
Toaxmouenue/yseanuenne Hopanpenanuna, n (%) 9 (30)* 1(3,3) 0
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[oBblIeHHE 1036l KAPAUOTOHUKOB, N (%) 5 (16,7)* 0 0
I'eMoiMHAMUYECKU 3HAYUMBIC apuTMuH, N (%) 3 (10)* 1(3,3) 0
Joctmkenus rieneoit YO, n (%) 27 (90) 30 (100) 30 (100)
Jocrimkenne npeanucantoro Kt/'V, n (%) 26 (86,7) 30 (100) 30 (100)
JlocpouHoe npekpaineHue npoueaypst, N (%) 4 (13,3) 0 0
CpelHsist TPOAOIKUTENBHOCTE, 4 (MiN-max) 5,5(1,1-7,9) 4,7 (4,1-5,3) 4,1(3,9-4,4)
CpeziHee KOJIMYECTBO ceaHcoB, (Min-max) 4,2 (2-8) 3,7 (2-7) 3,1(1-5)
Cumwxkenne UBCBJI B Teuenue npoueaypsl 24% 39% 36%*

Mpuumeyawnwe.0, 65.
AnanunsaTtTop. — 2ANEPYICMD N1APHbIR
AnanmnsaTtTop. —31M3a@oNIa/aspH bl

AnanunsalfeppTtepunanbHON AapmOo@mume A L WAl
ynbTpahnnoeTpauwmwmeKk dBBRRcoOoCyaANCTON BOAHDLI

LT nspgamanspHbi
XO0OMOAHGBIN

CpaBHEeHHE M3MEHEHHII MAPKEPOB CUCTEMHOW BOCIAIUTEIIBHOM PEaKLUHU IPOBEIEHO
TOJIBKO MCKIY 1u3 rpymmnamMu ¢ U300CMOJIAPHBIM HOPMOTCPMUUCCKHUM AUATIN3aTOM, TaK KaK
IIPUMEHEHHUE TMIIOTEPMMYHOIO PacTBOpa BO 2-i IpylIe MOIJIO OKa3aTbh BIMSHHUE Ha HX
3HadyeHus. Yepe3 yac mocne okoHuanus ['/I® B rpynne ¢ IIMMA mno BceM Kputepusm
OTMEYEHO 3HAYMMOE CHIXEHHE IPOBOCHAIUTENbHBIX (DAKTOPOB M MPOKAIBLIUTOHUHA B
CpPaBHEHMM C TpYMIOH, IJle HCHOJb30BAICS IUAlU3aTOp Ha mnonucyibpone. Pazmuuuns
COXPaHUIIUCH B TCUCHHUC CYTOK I1OCJIC OKOHYaHHuA npoucaypsl, HO BCJIMYHHBI
IPOTUBOBOCTIAIMTENBHOIO HHTpanelkuHa-10 conocraBumel (Tadu. 3).
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MapKepbl cCnctTemMHOT O BOCNNaJ/HAe HWN A H a
1 rpynna, n=30 3 rpynma, n=30 p
Me Q1 IQR Me Q1 Q3
IL-6 1u 160,04 122,92 58,96 89,32 31,52 96,04 0,001
24 4 166,12 111,35 130,2 42,78 17,96 112,17 0,001
IL-10 1u 232,84 214,19 119,09 459,05 308,54 478,92 0,001
24 4 14,15 8,18 8,7 11,08 9,96 14,2 0,197
IL-8 1u 18,34 11,56 20,72 9,55 8,95 11,52 0,001
244 12,15 9,88 7,88 9,02 7,94 10,37 0,001
sTrem-1 1u 210,16 59,14 440,71 57,19 38,18 69,66 0,001
24 4 111,37 64,81 365,41 69,62 38,54 78,28 0,001
PCT 1u 10,11 8,19 14,17 3,08 0,455 7,84 0,001
244 15,21 9,76 9,63 3,955 2,36 8,24 0,001
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Oocy:xnenne. B cootBerctBum ¢ pexomeHnpamusmMu K/DOQI mist manueHTOB C
CepACYHO-COCYTUCTHIMU 3a00JI€BaHUAMHU HA AMAIM3€, WHTPAJUANIMU3HAs TUIOTEH3US - 3TO
NaJICHUE CUCTOJINYECKOI0 apTEPUAIBHOTO AaBiieHUs >20 MM pT.CT. OT HCXOIHOTO YPOBHSI UJIU
CHI)KEHHME CpEJHEro apTepuaibHOro namBieHus Ha 10 MM PT.CT., CONPOBOXKIAIOLIEECS
XapaKTepHbIMU  KJIIMHUYECKHMMH  MPOSIBICHUSIMHU, U  Tpelyrollee TeparneBTUYECKOro
BMmemareabcTBa [10]. CUMITOMBI ~ BKJTIOWAIOT B ceOsi: BHE3amHbIe TOJOBHBIE 0O,
TOJIOBOKPY)KEHHUE, TIOTEPS] CO3HAHMSI, JKaXk/1a, OJbIIIKA, CTEHOKAP/AUs, MBIIIEYHbIE CYJOPOTH.
Hopmanphas ¢usuonoruueckasi peakuuss Ha TUIOBOJIEMHIO, COCTOSIIAs W3 YBEJIWYECHUS
YacTOThl ~ CEPJCUYHBIX  COKpAIICHWH, YBEIWYEHUU  MEpUPEPUUECKOro  COCYIUCTOTO
COTPOTUBIIEHUSI U COKPATUMOCTH MHOKap/a, MOXKET ObITh HEIOCTATOYHOH. Y MallMeHTOB C
CUCTOJIMYECKON WM JHUACTOMUYECKOW AUC(YHKIMEH JIEBOTO KEIyI0uKa, B CBSI3U C ITHUM
yaue pazsuBaercsa UI' [11], B oTiinuuu oT 340pOBBIX, KOTOPBIE MOTYT CIIOKOMHO NIEPEHOCUTD
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notepio 20% obwvema mupkynupytomieit kposu [12]. KpoMe Toro, runoTeH3uss MOXKeT OBbITh
CJIEZICTBUEM HH3KOTO TOHYCAa apTepHO] W CHUKEHUS COKPATUTENbHOW (YHKLIUHU JIEBOTO
xenmynouka. M cocyamMcThlii TOHYC W COKpaTHTENbHAas (DYHKIHS JIEBOTO JKETyJ04Ka, Kak
NPEJCTaBISIeTC, MOXET yXYALIaThbCsl HEMOCPEACTBEHHO H3-3a CaMOM  IPOLEAYpbI
remoauanusa [13]. IloHM)KEHHBI TOHYC apTEPUOJ MOXKET MPUBECTH K HAPYLUICHHIO
(GU3MONIOrMYECKOT0  YBEIMUYEHHUSI  CHCTEMHOTO  COCYIHMCTOIO  CONPOTUBICHHUS  MpH
TUIIOBOJIEMHUH. YMEHBUIEHHE ITACCUBHOTO M AKTUBHOIO CY)KEHHUS BEHYJI M BEH, KOTOpPbIE
UTPAIOT BaXHYIO pOJb IpU (POPMUPOBAHHM LEHTPAIM3ALUU KPOBOOOpAIIEHUS BO BpeMs
THIIOBOJIEMHH, CHIDKACT BEHO3HBIN BO3BpaT K cepany [14]. OOcyxnanuce pa3Hble MPHYUHBI
MOHIKEHHOM PEaKIIMOHHOM CHOCOOHOCTH COCYAMCTOrO TOHYCa, TaKHe KaK WHIYKIIHS
UTOKMHOB, OMOCOBMECTUMOCTh JIUAJIM3HOM MEeMOpaHbl, NCIOJb30BaHUE alleTaTa B KayecTBe
Oydepa AMaATM3HMPYIOIIETO pPacTBOpPa, YBEIMYEHHWE TMPOM3BOJICTBA OKHCH a30Ta WU
HEIOCTaTOYHAst MPOAYKLHUS SHIOTEHHOTO Ba30NpPECCHHAa BO Bpems yinbTpaduibTparuu. B
CBSI3M C OTHM CYHIECTBYIOT pa3iIH4YHBIE CTpaTerud NpopuiaakTUkd u Ttepanuun UL,
OCHOBaHHbBIC Ha BJIMSHUH Ha OJIMH WA HECKOJIBKO U3 3TUX MAaTOT€HETHUECKUX (haKTOPOB.

Nmeromuecs 1aHHbIe CBUAETENBCTBYIOT O TOM, YTO MPOAJIEBast BPEMS AUAITN3a MOXKHO
YMEHBLIUTh  4YacToTy »nu3ogoB  HMI.  Ormeuanocb, 4YTO  CHUXKEHUE  CKOPOCTH
yIabTpaQUIbTPalUd W yBEIUYEHHUE JUTUTEIHHOCTH TPOLEAYPhl COMPOBOXKAACTCS MEHee
BBIPQKEHHOW THIIOTCH3WEH y OOJBHBIX C HApYHICHHOW (YHKIMH cepiaua 3a cuer Oosee
MIOCTETIEHHOTO0 YMEHBIICHUsI 00beMa IUPKyIupyromei kposu [11].

Paznuunble  paHAOMU3MpPOBAHHBIE HCCIEAOBAaHWN MOKa3ald, YTO JAHAIU3 C
OXJIQXKJEHHBIM Tuanu3atoM (B OonbiinHCTBE uccienoBanuii 35°C) Obl1 CBsA3aH C Jydliel
peakiueil  TOBBIIICHHUS  OOIIEro  MepU(EepUYecKOoro  CONPOTUBJICHHS  COCYIOB U
COKPATUTEIBHON CIIOCOOHOCTH MHUOKap/a 10 CPAaBHEHUIO C JUAIM3aTOM C TemrepaTypoi 37-
37.5 ° C, uro cuHmxano yactory WUI' [11]. OxnaxaeHHbll nuanu3ar U nNpopuiIvpoBaHUE
HaATpUs B paBHOM creneHu 3 pexTuBHbI B nnpeaoTBpamienun NI, Takke Kak U UCIIOJIb30BaHUE
anb(da-1 aronucros. Mcnonp3oBaHue OXJIaXKACHHOTO quanu3aTa sBiseTcs 3Q()EeKTHBHBIMU B
npenotepaniennn WUI' 6e3 KIMHUYECKH 3HAYMMBIX MOOOYHBIX 3(PQEKTOB, Ui yMEHBIIECHUS
no00YHbIX A(P(EKTOB, TaKMX KaK JIPpOXKb, PEKOMEHAYETCS YMEHbIIATh TeMIeparypy
nuanu3arta ot 36,5° C, Ho He menee 35° C [11].

Heonnokparno cooOmanocs o cHukeHuu MI° Bo BpeMsi KOHBEKTHBHOW Tepamuu IO
CpPaBHEHMIO CO CTaHAAPTHbIM remoauanu3oM. C momourso remoduibTpanyuu (I'@) MoxkHO
3QGEKTUBHO YAAIATh MEIUATOpbl W3 IUIa3Mbl, JOOUTBCS CHIDKEHUS BBIPAKEHHOCTH
BOCMAJIMTENBHON  peakluu, COKpaTUTh NpeOblBaHME B  CTAallMOHape, W  Jydlle
CTaOUIM3MPOBATh TEMOAMHAMUKY 110 CpPaBHEHHUIO ¢ JApyrumMu Meronamu [15]. Msyuenue
BJIMSTHUS JIMMHUHALMK MEIUATOPOB BOCIAJIEHHS C MOMOUIbI0 3 (pepeHTHBIX METOJOB CTaJo
OJHMM W3 IIEPCHEKTUBHBIX HAYYHBIX HANpPaBICHUN W3-3a CHUXKECHHS BBIPAKCHHOCTH
KJIMHUYECKHX 3((EeKTOB cUCTEeMHOro BocmajeHus W npenorspamieHus passutus [IOH npu
JIEYEHUN KPUTHUYECKUX COCTOSAHMHU [15]. YnmaneHnem MeauatopoB BOCHAJIEHUS, CHUKEHUEM
UX KOHIIEHTpAIMH, MOJAEPKHUBACTCSI TEM CaMbIM OajlaHC MEXAY MPOBOCHIATUTENbHBIMU U
IIPOTUBOBOCTIAJINTEIIBHBIMU CUCTEMaMH, 4TO Ha paHHed craguu pasButus [IOH moxer
YMEHBIIUTh WU OCTAHOBUTH BBICBOOOXK/IEHHWE LUTOKMHOB TEM CaMbIM CTaOMIM3UPOBATH
reMOJIMHAMUKY U YIy4YIIMTh MPOTrHO3. B Hacrosiiee BpeMs BHUMaHue OOpaleHO Ha HOBBIE
MeMOpaHbl, KOTOpbIE MOTYT JIydYllle yJajlsiTh OOJIbIIOE KOJUYECTBO MEAMAaTOpPOB B Oolee
mupokoMm crekrpe [16]. I'emopunsTpsl Ha ocHoBe [IMMA umeroT OoibIIMi MOTEHIUAI
azicopoupoBath MeauaTopbl 10 65k/la [17]. B uccnenoBanusx Ha OOJBHBIX C CENTUYECKUM
IIIOKOM OTMEYAaeTCsl, 4YTO UCHoyib3oBaHue wMeMOpansl w3 I[IMMA ObIo CBsSI3aHO C
yJIy4lIEHUEM I'€MOJIMHAMUKH U €O CHIKeHUEM dacToThl pa3sutus 1IOH [18]. B 3aBucumoctu
OT CBOEro cOCTaBa MEMOpaHbl MPHOOPETAIOT pPAa3IUYHbIE aJCOPOLIMOHHbIE CBOWCTBA U
CHOCOOHBI YJaNIATh MOJIEKYJBI C OOJbIIEH MOJIEKYJISIPHOH Maccoil, 4eM UX CcOOCTBEHHas
TOYKa OTCEYKH [19]. DTO CBOMCTBO OCOOEHHO MPUBJIEKATEIHLHO MPU MACIITAOHOCTH MOJIEKYIT
MpO- ¥ MPOTHUBOBOCHIAIUTENbHBIX MenuatopoB oT 0,5 mo 60 k/la. Hekotopeie uccinegoBanus
MOKAa3bIBAIOT MPEBOCXOACTBO MeMOpaH M3 NOJUAKPWIOHUTpUIA HaJg MeMOpaHamMH U3
nonaucynboHa, uYTO O0OBAcHsAETCS Oosiee A(P(PEKTUBHBIM IOTJIOMIEHUEM MEIUaTOPOB
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BocriasieHus [20]. Hame nccnenoBaHue Tak ke IEMOHCTPUPYET IMOJIOKHUTEIbHBIE MOMEHTHI
NpUMEHEHHs Juanu3aTopoB Ha ocHoBe IIMMA ¢ mo3unmu aboOpTHPOBAaHUS CHCTEMHOTO
BocnasjeHus (puc.1.)

Om-s
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PncyHok bpbMemwa®eMHOrIo BOCNanleHMWa B Tpynnax 4Yepes3 1
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M300CMONAPHBIA Anmanumsat + NOoOAMMEeTBU/(METAMOPROBRAOBBEERENEHWAE

MHTpanendwH (mrmpeamBoBocnanunuTentOHbll MHTpPpanewmkut

Taxoke nocne knuunyeckux uccienoBanuit OITH y B3pocibix oOpaTuiay BHUMaHUE Ha
OMOCOBMECTHMOCTD TUATM3HOW MEMOpaHbl B Ka4eCTBE BO3MOYKHOTO (DaKTOpa, BIUSIOLIETO Ha
3a00J1€Ba€MOCTh M CMEPTHOCTh MallME€HTOB. BUOCOBMECTUMOCTD TMAIM3HBIX MEMOpaH MOXKET
ObITh ONpeneNeHa, KaKk CyMMa CHeUu(UUecKUX B3aMMOACHCTBUM MEXIy KpOBBIO U
IUaTU3HBIMU  MeMOpaHaMu. OTH B3aMMOJEHCTBHS BKIJIIOYAIOT, HANpUMeEp, aKTHUBAILHIO
KOMIUIEMEHTA, aKTUBALIMI0 TPOMOOIIMTOB, MOHOLIUTOB U aKTUBAIMIO HEUTPO(UIOB B TEUEHUE
npouenyp 31T [21]. Beibop MmemMOpaHbI BiUseT Ha KIMHUYECKUN MCXO/ Y Pa3HBIX KaTeropui
NAlUEHTOB, B TOM uucie Ha vactoTy ocTpbix WUIT m anadunakromaneix peaxuuii. Ha
CerOJHAIIHUN JeHb HEOOXOAMMO MAaKCHMalbHO HCIIOJNb30BaTh BO3MOXHOCTH BBICOKO
OMOCOBMECTUMBIX aJCOPOLIMOHHBIX MEMOpaH, TaK Kak Mpolecc aIcoOpOIMN HAUMHAET UTpaTh
KIIIOUEBYIO POJIb B JIEYEHUH CUCTEMHBIX BOCIAJIUTENIBHBIX COCTOSHUM, ¥ 3TO SIBJISIETCS OYECHb
NEePCIIEKTUBHBIM TEPAIIEBTUYECKUM HalpaBICHUEM.

3akirouenue. [I[pumeHeHre rUIEPOCMOIIIPHOIO XOJIOIHOTO IMAIN3aTa B COUYETAHUH C
JUanu3aTopaMM Ha OCHOBE IMOJNUCYIb(OHA, KaK W HOPMOTEPMHUYECKOTO JUalnd3ara B
COYETaHUHU C JAUAIM3ATOPOM HA OCHOBE MOJIMMETHJIMETaKpuiaTa, MO3BOJISIOT 00eCleYuTh
JYYIIYI0 TeMOJMHAMUYECKYI0 CTaOWJIBHOCTh U YMEHBLIUTh BBIPAXKEHHOCTh JIETOYHOM
JUCTHUIPUM TI0O CPAaBHEHUIO CO  CTAaHJApTHOM  NPOLEAYpPOHM  HMHTEPMHUTTUPYIOLIEH
3aMECTUTENIbHOM MMOYEeYHO! Tepanuu ¢ HOPMOTEPMUUYECKUM H300CMOJIIPHBIM THATN3aTOM Ha
noiaucynbGoHoBO  MemOpane. Jlyumme — pe3ynbTaThl, C€  MO3MLUUM  HE  TOJIBKO
FeMOTHIPOIMHAMUYECKOT0 CTaTyca, HO U CHWYKEHHUS CHCTEMHOM BOCHAJUTENbHON peakiuu,
JIEMOHCTPUPYET H30TEPMUYECKas HOPMOOCMOJIApHAs OH-JalH TeMoJuaQuIbTpalus IpH
IIPUMEHEHNN JHanu3atopoB Ha ocHoBe [IMMA, d4ro, npeanosioKUTENbHO, I03BOJISAET
caenath npouenypy M3IIT Gonee Oe3omacHO MpU M3BECTHOW IKOHOMHUYECKOW BBHITOJE O
CPaBHEHHIO C MPOJICHHBIMUA METOAAMM.
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AHHOTAIIUSA

BbIsiBIIEHBI HEKOTOpPBIE KOHCTHUTYIIMOHAJIbHBIE OCOOCHHOCTH TEUYEHHUS XPOHUYECKOTO
HP-accounnpoBaHHOTO racTpoAyOJIeHUTA y AETEW, B 4YaCTHOCTU OOJIbIIAs MMOABEPKEHHOCTh
JeTel-aCTeHUKOB (YHKIMOHAIBHBIM HAapyIIEHUs M 330(]aro-ractpaibHoii 30HBI (P<0,05).
OtmeudeHa cToiikasg TeHIAEHLHUs K Oolyiee JIETKOMY KIMHUYECKOMY TEUEHHUIO XPOHUYECKOTO
racTpoAyOJeHUTAa Yy JeTeH-aCTEeHHUKOB (Pa3BUTHE IIOBEPXHOCTHOTO TaCTPOAYOICHHUTA) B
CpPaBHEHMH C HOPMOCTEHUKAMH (THIEPTPOUYECKUII U SPO3UBHBIA TacTPOIYOJCHUT)
(p<0,05). T'umepcTeHUKH MOABEP)KEHBI PA3BUTHIO TIOPAKCHHI MHUIIEBOAA B BUE 330(arura
(p<0,05).

KiroueBble cjioBa: THITBI KOHCTUTYIIMH, XpPOHHYECKHI racTpoayoneHut, Helicobacter

pylori.

Abstract

The somatotype features of the course of chronic HP-associated gastroduodenitis in
children in particular big susceptibility of asthenics to functional violations of an
esophagogastric zone (p<0.05) was found. There is a persistent trend towards a lighter clinical
flow of chronic gastroduodenitis in asthenics (development of superficial gastroduodenitis)
compared to normosthenics (hypertrophic and erosive gastroduodenitis) (p < 0.05).
Hypersthenics are susceptible to esophageal lesions in the form of esophagitis (p < 0.05).

Key words: somatotypes, chronic gastroduodenit, Helicobacter pylori.

[TapameTprl JKHU3HENEATENBHOCTH OpraHU3Ma 4YellOBEKa HMEIOT OIPEIECIIEHHYIO
KOHCTHTYLIMOHAJIbHYIO OOYCJOBIEHHOCTh Ha pa3HbIX YypoBHsAX [l1]. A B pa3BuTHH
XPOHUYECKOTO TacTpOAyOJ€HUTA HACJIEICTBEHHBIM ¥ KOHCTUTYLIMOHAIBHBIA (aKTOpHI
ABIIIIOTCA TpeBanupyromuMu [2]. Tak, cumTaercs, 4TO ACTEHUKH 4Yalle MOABEPraroTCs
3a00JIeBaHUSAM KENYIOUYHO-KUIIIEYHOIO TpakTa B YACTHOCTH HMMEIOT PUCK Pa3BUTHS SI3BbBI
KeJylKka. A TMIIEpCTEHUKH MO/IBEPKEHBI Pa3BUTHIO 00JI€3HEH JKeITYHOro my3sIps [3, 4].

[TockonbpKy muIieBapUTeNbHAs CUCTEMa HEMOCPEICTBEHHO KOHTAKTHPYET C BHEIIHEH
Cpeol M SBIAETCA COCTAaBHOM YacThIO €IUHONW TIOMEOCTATUYECKOM CHUCTEMBI OpraHHM3Ma,
MOKHO CZIeJlaTh BBIBOJ| O HaJIM4YHe OMNpEAeSIEHHbIX KOHCTUTYLIMOHAIbHBIX OCOOEHHOCTEH ee
cTpoeHus W (¢yHKuuonupoBanus [3]. boree Toro, naHHbIE 0COOEHHOCTH BO3MOXKHO
MOJATBEPIUTH, IPUMEHSSI HEKOTOPbIE (PYHKIIMOHAIbHBIE U Ta0OPATOPHBIE METOANKH.

Tak, npu peHTreHOJOrMYECKOM HCCIIEIOBAaHUHU JKENIyAKa YETKO BBIACISIOT TPU (OPMBI
Kely/lKa, COOTBETCTBYIOIIME TPEM THUIIAaM KOHCTUTYLUU: ¢opma pora — JJisi TUIIEPCTEHUKA,
dopma uynka — A7 acTeHHKa, popMa Kprouka — i HopMocTeHuka [2, 4, 5]. Y3U opranos
OpIOIIHOM TOJOCTH B CTAaHJAPTHOM HCIOJIHEHUHM HE JaeT HeoOXoauMoM uHpopManuu o
KOHCTHUTYLIMOHAJIBHBIX OCOOEHHOCTSIX MUIIEBAPUTEIBHOTO TpakTa, OJHAKO B paboTax
CanoxunukoBa B. I. [6] pa3paboraH u BHeApeH B MPaKTUKy METOJ aKyCTHYECKOTO
KOHTPACTUPOBAHMS JKEITYIOYHO-KHUILIEYHOTO TpakTa 5 %-HbIM pacTBOPOM INIFOKO3bI M OLIEHKA
9BaKyaTOpHOM (YyHKIUU KeTyIka y JeTeil 3xorpaguuyeckuM CrIocoOoM Ha OCHOBE
OIpeEIEHUS TUIIOB KOHCTUTYLINU. KOCBEHHBIE TaHHBIE MOKHO TOJIYYUTh U IIPH BBIITOJIHEHUU
OI'JIC, moCKOJIBbKY BEIMYMHA yIIIa KapIUaJIbHOW BBIPE3KH MOXKET KOJIeOaThCsl B 3aBUCUMOCTH
ot tumna tenocuoxenus ot 10 qo 180 rpanycos [7, 8].
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BrisiBinenne minaBHoro stuoniorndeckoro areHta Helicobacter pylori (HP) Tak ke
MO>KET HOCUTh KOHCTUTYLIMOHAJIbHOE pa3HooOpasue: 3abosneBanue, acconuupoBanHoe ¢ HP-
UH(EKIMeH, Jale BBISBISIETCS Y JIIOeH, MMEIOIUX PACHIMPSIONIYIOCS BHU3 (hOpMY JKHBOTA,
peke — y JIIoei ¢ OBOMIHOM B (POPMOI )KMBOTA U paCIIUPSIONICHCs BBepX [9].

Ho, no-npexxuemy ynensist BHUMaHue aucOanaHcy (pakTopoB arpecCHH W 3aIIUThl KakK
OCHOBHOMY MEXaHHM3MY B MaTOr€He3e XPOHUYECKOr0 TacTPOAYOACHUTA, CIEAYeT OTMETHUTh,
4TO COXpaHeHHe OanaHca y JeTel pa3sMUYHbIX KOHCTUTYIIMOHAIBHBIX TUIIOB MPOUCXOIUT IO-
pazHomy [10, 11]. D10 0OyCIOBIIEHO pa3HUIICH B KOHLECHTPAIMU OMOJIOTMYECKH aKTHBHBIX
BELIECTB Yy JIIOJEH, NPUHAMIEKAUX K TOMY WIM HHOMY KOHCTHUTYLHMOHAJIBHOMY THILY.
Hanpumep, y HOPMOCTEHUKOB IMIOBBIIIEHA KOHIEHTpAlMs TacTpuHA, aMuiasbl. Y
TUIIEPCTEHUKOB — TPUNIMLEPUIOB, XoinecTepuHa. JlJii acTEHMKOB XapaKTEPHO BBICOKOE
coJiepKaHue IUKJINYECKoro ryaHosuHMonodocdara [3].

Lenp uccnenoBaHusl COCTOUT B M3YYEHUU KIMHUKO-MOP(OIOTHYECKHX 0COOCHHOCTEN
TEUEHHUS XPOHUYECKOTO TacTPOAYOACHHUTA Y A€Tel B 3aBUCUMOCTH OT THIIAa KOHCTUTYLIMHM U UX
BJIMSIHME Ha TEUEHUE U NIPOTHO3 3a00JI€BaHMUSI.

Marepuanbl 1 METOJIbI UCCIIEIOBAHUS

[IpoBeneHo momepeyHOE CTAaTUCTHYECKOE HccienoBaHue, BKIouaBmee 100
MAIMEHTOB, HAXOAMBIIMUXCS Ha CTAllMOHAPHOM JIEYEHWHU B JIETCKOM TEPareBTUYECKOM
ornenennu ['Y3 TI'K BCMII um. [I.51.Banbikuna ¢ centsops 2018 r mo despans 2019 1 ¢
JTUArHO30M «XpOHUYECKHI racTponyoaeHuT». KpurepusMu BKIIOUEHUS SIBISITUCH: BO3PACT
nanueHToB ¢ 4 mo 17 iyer, Hanuure MOPQOJOTUICCKUX HU3MEHEHUH CIM3UCTONH O0O0O0JIOUKH
JKENyaKa ¥ JBeHaaarurnepcTHol KUKy mo nanHeiM OIJIC, cOOTBETCTBYIONIUX KPUTEPHUSIM
racTpOAyONEHUTa, TIOJOKUTEIBHBIA — pe3ylnbTar JAbIXareapbHoro tecrta Ha H.pylori.
OdununanbHBIMU MPEACTABUTENSIMH MAUEHTOB (POAUTENSAMHU, ONIEKyHAMH), OBLIO MOAMKUCAHO
MH(OPMUPOBaHHOE T0OPOBOJIBHOE COIIACHE HAa YyYaCTUE B UCCIIEIOBAaHUH.

Hamu ouienuBascs BO3pacTHOM, T€HACPHBIA COCTaB, a TaKkKe OCOOCHHOCTHU TEUEHUS
3a0oeBaHuss B 3aBUCMMOCTM  OT  TUNA  KOHCTUTyuuu. Pacmpenenenue — 1mo
KOHCTUTYLMOHAJIBHBIM TPYIIAaM OCYHIECTBISJIOCHh HAa OCHOBaHMU uHJAekca [Iunbe. Taxxke
MPOBOJIMIOCH OOBEKTUBHOE OOCIIENOBAHHUE, KOMIUIEKC JIaDOpaToOpHO-MHCTPYMEHTAIbHBIX
METOZIOB, B TOM 4YHCJE [bIXarelbHBIM TecT Ha H.pylori (¢ mnomMompbi HHAMKATOpa
xoMmiibtotepusupoBanHoro XEJIMK ®-annapar).

[Ipy ouneHke NOJYyYEHHBIX JAHHBIX HCHONb30BaIM t-kputrepuid  CThbIOAEHTA,
nucriepcuoHHbI ananu3 Kpackena-Younuca, yrmoBoe npeodpasoBanue duiiepa.

Kputnueckuii ypoBeHb 3HAYMMOCTH NpPU MPOBEPKE CTATUCTUYECKUX THUIIOTE3 B
JIAHHOM HCCJIeIOBaHUU TTpUHUMAaIH paBHbIM 0,05.

Pesynbrarel 1 uX 00CyXJ1eHHE

beimu 06cneioBanbl marieHTH B Bo3pacTe oT 4 10 17 net, cpeHuil BO3pacT COCTaBUII
11,67+3,2 net. Ilpu »TOoM Hambonbliee KOIMYECTBO JETEH, CTPAJArOMIUX XPOHUYECKUM
racTpoayoJICHUTOM, MPUHAIEKUT K CTapIIeMy HIKOJIbHOMY nepuony. CoriacHO TeHIEepHOMY
pacrpeneneHuIo, JeBOUYKH 00JIer0T yarie MalbuuKkoB: 59% npotus 41%.

KonctutynnonanbHoe pacrpe/ielieHue MOATBEPKIaeT paHee NMPUBEACHHbBIE TaHHBIE O
CKJIOHHOCTH aCTEHHKOB K DPa3BUTHIO 3a00JI€BaHUU KETYJOYHO-KUIIEYHOTo TpakTa: 54 %
o0cJeIoBaHHBIX SBJSUINCh AaCTEHWKaMH, B cpaBHeHUH ¢ 37% HopMocTeHUKOB U 9%
TUIIEPCTEHUKOB.

[Ipy 5TOM OCHOBHBIM TPUITEPOM YXYALIEHUS COCTOSHHUSI Cpeld BCEX MaI[MEHTOB
SIBIISUTHCH TIOTPEUTHOCTH B TUTaHUH — 65%, B MEHBIIIEH CTENEHH CTPECChl U poure GpakTopbl
(21% u 18% cooTBeTcTBEHHO). B cTpyKTYype kanod npeodiagaiy Takue CUMITOMBI, Kak 001
B DIMUracTpUM U OKOJIOMYIOYHOW OOJIACTH B COYETAaHUM C TOLIHOTOH (acteHuku — 35%,
HOpMOCTEHUKH — 35%, runepcreHuku — 55%), pBotoit (acteHuku — 28%, HOPMOCTEHUKH —
24%, runepcreHuku — 22%), cHIKeHHeM amnrmetuTa (acrenuku — 11%, HopmocTenuku — 24%,
runepcreHUkd — 11%). OTMeyeHo, YTO HOPMOCTEHHKH B CPAaBHEHUHM C AaCTCHHKAMH Yalle
KaIylIoTcs Ha 0OJIM B OKOJIOITYTIOUHOM obnactu: 68% mnpotus 54% coorBercTBeHHO (p=0,04),
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B TO BpeMsI KaK aCTEHUKU UMEIOT 0oJiee CMa3aHHYIO KIMHUYECKYI0 KapTHHY U MPEIbSIBISIOT
XKaynoObl Ha Oomm Oe3 yerkoil nokanuzammu: 22% mpotuB 8% (p=0,06). JlocToBepHBIX
OTJIMYM B KIIMHUYECKON KapTHHE MEX]y aCTCHHKAMH U TUTIEPCTEHUKAMU, HOPMOCTECHHUKAMH
U TUIMEPCTEHHKAMM Ha JIaHHOM JTalle HCCIENOBaHMUS HaMu He oOHapyxeHo. [lo maHHBIM
00BEKTUBHOTO OCMOTPA, MAIBIIATOPHO OOJIEBON CHHIPOM JIOKATH3OBAJICS MPEUMYIIECTBEHHO
B JNUTacTpaJlbHOM W OKOJIOMYMOYHOM  OoOjmacTsXx y  IpeiacTaBuTeNled  Bcex
KOHCTUTYIIMOHAIBHBIX THUTIOB.

Pemaromum uccienoBaHueM B MOCTaHOBKE KIIMHUYECKOTO auarnosa sisisiace OIJIC,
KaK «30JI0TOW CTaHAapT» IUArHOCTUKH TacTpomyojeHuTa. Ilo pesymbraraMm y OONBIIMHCTBA
MalMEeHTOB JIHAarHOCTUPOBAH MOBEPXHOCTHBIN racrpoayoaeHut: 81,5% - acrenuku, 62,6% -
HOPMOCTEHUKH, 77,8% - TUTIEPCTEHUKH.

Mps1 oTMeUyaeM, YTO aCTEHHKH, B CPAaBHEHHUH C HOPMOCTEHHKAMH Yallle UMEIOT TaKylo
Moposoruueckyro (HopMy TacTpoayoJeHUTa, Kak moBepxHOCTHBIH (p=0,07), a Takxke
CKJIOHHBI K Pa3BUTHIO ractpo-33o(areanbHoro pedmrokca: 20,3% mnporus 8,1% (p=0,09)
IyoJieHO-TracTpaibHOro pedumokca: 16,7% mnporuB 9,3% (p=0,001), HemocTaTO4HOCTH
kapauu: 5,6% mnpotuB 1,9% (p=0,5), B TO Bpems Kak y HOPMOCTEHHUKOB B CPaBHEHHUU C
acTeHuKamMH npeoOnamaer runeprpoduueckuii: 19% mnporus 5,6% (p=0,06) u 3po3uBHBIN
racrponyoneHut: 29,7% mpotuB 13% (p=0,05). OTmeueHa croiikas TeHIeHIMS K Ooisee
4acTOMY BBISIBJIEHUIO MOPa)KEHUI MUIIEBOAA B BUJAE 330(arurta y runepcreHukos: 44,4% B
cpaBHenuu ¢ actenukamu: 11,1% (p=0,09) u c Hopmoctenukamu: 8,1% (p=0,07).

BreiBogsI:

1) cpenHmii BO3pacT [eTed, CTPAJAIOIIUX TaCTPOAYOJACHHTOM, COCTABIISET
11,67+3,2 net. [Ipu 3TOM JIeBOYKH OOJICIOT YaIie MaapauKoB (59 % mpotus 41
%), a OCHOBHBIM TPUITEPOM YXYALICHUS COCTOSHUS CPEIU BCEX IMAlMEHTOB
SIBJISUTACH MOTPEITHOCTH B TUTaHUU — 65%);

2) aCTCHHWKH CKJIOHHBI K PA3BUTHIO XPOHHUYECKOTO TaCTPOIYOICHUTA,

3) acreHWKH WMEIOT Oojiee CMa3aHHYI KIMHUYECKyl kaptuHy (p=0,06), B
CPaBHEHMH C HOPMOCTEHUKaMH, MPEABABISIONIUMHU KIaCCUYECKUE KaloOBbI,
Ipu  3TOM HOPMOCTEHHWKM B 2 pasa dame CKIOHHBI K Pa3BHTHIO
runeprpopuyeckoro (p=0,06) u spo3uBHOro racrpoayonenuta (p=0,05) B
CPaBHCHHH C aCTCHHKAMH, UMEIONITUMH TOBEPXHOCTHBIN TaCTPOAYOICHHT;

4) OIHAKO JETH-aCTEHUKH Yallle MOJBEPKECHbI (DYHKIIMOHAIBHBIM HApPYIICHUSIM
930(haro-racTpaybHOM 30HBL;

5) oTMeueHa TEHICHIUSA K OOJiee YaCTOMY BBISBJICHUIO MOPAKCHUH MHIIEBOIA B
BUJE 330(]aruta y rUNepcTeHUKOB B cpaBHEHMM ¢ acTeHuKamu (P=0,09) u
HopMocTerukamu (p=0,07).
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AHHOTAIHSA

Leab uccineqoBanus. M3yunts 3MHUIEMHONIOTHIO HEAIKOTOJIBHOM )KUPOBOM 00JI€3HH
neuenu (HAXBII) cpenu nHacenenus Ilpubaiikanes. MaTepuanabsl m Metoasl. VccnenoBanue
npoBoamwiioch Ha 0aze ['Y3 «lpkyrckoe obinactHoe OOpO CyaeOHO-MEIUIIMHCKON
sKcnepTu3b». OOBEKTOM MCCIIEOBAHUS SBIAJIACh MEAMLMHCKAs JOKyMEHTalus - «AKT
[aTOJIOr0aHATOMUYECKOTO BCKpBITUS». PedyabTartsl. IlpoBenen anamu3 pesynbratoB 7809
ayTtoricuii, BeIMoNHEHHBIX B 2017r. Bcero m3ydeHo 7246 akTOB MaTOJIOrOaHATOMHYECKHX
BCkpbiTHI. Mopdonornueckue mnpusnaku HAIKBIT BeusiBnenst B 1602 (22,1%) ciydasx.
BeiBoasbl. 1. HAXKBII cpenu xuteneir Mpkyrckoit obnactu cocrasisier 22,1%, u He 3aBHCUT
ot nona: y xeHuH 21,8% u y myxuun 22,3%; 2. HAXBII noctoBepHo yaiie BCTpedaercs y
JKEHIIMH B BO3PACTHBIX Tpymnmax ot 25 10 59 5et, B ApYrux BO3PACTHBIX TPYIIAx pa3iHduil
MEXy MYXYMHAMM U JKEHIIMHAMM He HaOmrogaercs. 3. Camoii yacToi MPUYMHON CMEPTH y
mur;, ¢ HAXKBIT B 33,6% cnyuasx OBLIM CepJEYHO-COCYIUCThIC 3aboieBaHus. MeauaHa
HPOJIOJDKUTENBHOCTH XHU3HU Y yMepiux oT CC3 mpu crearorenaTure Ha 2,5 rojia MEHBbIIE,
yeM Tpu cTearo3e, mpu dToM wmHAEKC DALY mpum creato3e pasen 13,6 ner, a mpm
crearorenarute 13,5 jeT, 4TO HE UMEET JOCTOBEPHOIO PA3IUYHS.

KioueBbie cjioBa: HeankorojibHas kupoBas Oone3nb mneuenn (HAXBII),
CTEaTOrenarTuT, CTeaTo3

Abstract

The aim. Is to study the epidemiology of fatty liver disease among the population of
the Baikal region. Materials and methods. The study was conducted on the basis of "Irkutsk
Regional Bureau of Forensic Medical Examination». The object of the study was medical
documentation — “The act of autopsy”. Results. The analysis of the results of 7809 autopsies
performed in 2017. A total of 7246 acts of autopsy were examined. Morphological signs of
fatty liver disease were detected in 1602 (22.1%) cases. Conclusion. 1. fatty liver disease
among residents of the Irkutsk region is 22.1%, and does not depend on gender: for women,
21.8% and for men, 22.3%; 2. fatty liver disease is significantly more common in women in
the age groups from 25 to 59 years, in other age groups there is no difference between men
and women. People of young, old age and long-livers are least susceptible to fatty liver
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disease; 3. The most common cause of death in people with non-alcoholic fatty liver disease
in 33,6 % of cases was cardiovascular disease. The median life expectancy of those who died
of cardiovascular diseases with steatohepatitis is 2.5 years less than with steatosis, while the
DALY index with steatosis is 13.6 years, and with steatohepatitis is 13.5 years, which has no
significant difference.

Key words: non-alcoholic fatty liver disease, steatohepatitis, steatosis

HeankoronbsHas »xupoas 6one3np nedeHu (HAXKBII) Bce vamie quarHoctupyercst Bo
BCEM MHUpPE U CUMTAETCS CaMbIM pPACIPOCTPAHEHHBIM 3a00JEBAHUEM II€UEHH B 3alaJHbIX
crpanax. K Heli oTHOCAT cTeaTo3, HeankoroibHbii cteaTorenatut (HACI) u iuppo3 nedeHu.
HAJXKBII TecHO cBsi3aHa € IUCIMIMAEMUEH, 0)XKMUPEHUEM, PE3UCTEHTHOCTBIO K HHCYJIUHY,
TUIEPTOHUEW M B HACTOSIIEe BPEMs pPAacCMATPUBAETCS PSIAOM YUEHBIX, KaK MEYEHOUYHOE
MPOSIBIICHUE METa0OIUYeCcKOro cuuapoma [1].

CnoXXHOCTh H3YYEHHsI JKUPOBOTO TMOPaXKEHUs Me4YeHH OOYCIIOBIEHAa MEIJIEHHBIM
MIPOTPECCUPOBAHUEM OO0JIE3HU HA MPOTSIKEHUU MHOTHUX JIET U JECATHIICTHH, a JIUTepaTypHbIE
JaHHble O 3a00JIeBa€MOCTH W CMEPTHOCTH MPOTUBOpEUWBHL. [Ipu 3TOM, MOCKONBKY
1a00paTOpHbIE U TMCTOJIOIMYECKHE IMPU3HAKU AJKOTOJILHOTO CTE€aT03a M HEaJIKOTOJIbHOIO
CTearo3a OYEeHb CXOXKU, BBICKA3bIBAETCSI MHEHHE O HEOOXOIMMO MPUHUMATh BO BHHUMaHUE
pa3BUTHE CTEaTo3a CMEIIaHHOM 3THOJ0THH [2].

B nacrosimiee Bpems mannbie o 3aboneBaemoct HAXKD pasusiTcs, HO oTMedaercs
yCTOMYMBAs TEHJICHIIUS K YBEIMUEHUIO TMabeTa, 0)KUPEHUSI U MeTab0JIMYECKOTr0 CUHIPOMA, €
KOTOPBIMM OHHM STHOINATOT€HETHYEeCKH TecHO cBs3aHbl [3]. Mcxoas w3 3TOro, MOXHO
MIPEIIOI0KHATE M Bo3pacTanue pacrnpocrpanéaHoctd HAXKBII, ogHako, mOCKOIbKY OHOIICHS
MIEYCHU SIBIISICTCS EIMHCTBEHHBIM METOJOM TOYHON [MarHOCTHUKH, a WUCCIeI0BaHus,
BKJIIOUYAIOLME ATOT METOJ HEMHOIOYMCIEHHBl, TO HUCTHHHbIE LU(pPBl 3a001€BaEMOCTH
HAJXBII 10 cux mop He ycTaHOBJICHHI [4].

UccnenoBanust mokassiBatoT, uto oT 20 1m0 30% B3poCiHoro HaceleHHs 3aralHbIX
crpan crpagaer HAXKDBIIL, u ee pacnpoctpaneHHocTs yBenuuuBaercs ot 70 g0 90% cpenu
JIUI, KOTOpPhIE CTPAJAIOT OKUPEHUEM WM UMEIOT caxapHblid nuadet [5]. B CIIIA nannas
MaTOJIOTUSl SIBJsIETC Hambosee pPaclpoOCTPaHEHHBIM 3a00J€BaHHEM TI€YEHU, KOTOPOMY
MOABEPKEHBI 10 46% nuIl cpenHero Bo3pacta, u3 Hux 12,2% mpuxoautcs Ha om0 HACT.
[Ipumepno 10% onepauuii mo mnepecagke MEUYEeHH, OcyllecTBIAOmUXcs B COeIuHEHHBIX
[ITarax mo npuunHe nuppo3a, ceszanbl ¢ HAXKBIT [6].

ITo pesynbratam poccuiickoro uccrnenoanus DIREG 1 (2007) pacnpocTpaHeHHOCTh
HAKBII y amOynatopHbIX HaleHToB cocTaBisia 27%, u3 Hux y 80,3% nuarHoctupoBaH
creato3, y 16,8% — crearorenatut, y 2,9% — uuppo3 neuenu [7]. UccnenoBanue DIREG 2
(2015) moxkazano, uro pacrnpoctpaneHHocTs HAXKBII cocraBuna yxe 37,3%, noka3as pocT Ha
10% 3a 7 net B cpaBHenuu ¢ JaHHbiIMM DIREG 1, mpu 3TOM umcino OOMBHBIX C IUPPO3OM
neyenu B ucxone HAXBII ysenmanmocs 10 5% [8].

Macmrabsl  pacnpoctpaneHHocTd HAXDB TakoBbl, 9TO MOXHO TOBOPUTH 00
snuaemMun. [lo pe3ympraraM MNpOBEACHHOTO aHanmu3a 29 myOJMKanui, MOCBAIIEHHBIX
SMHIEMHOJIOTUN HEAJKOTOJILHOW HPOBOM Ooyie3HH mieueHW [4], yacToTa BCTpeyaeMoCTH
HEAJIKOTOJIbHOTO CTeaTo3a M CTeaTorernaruTa Cpeld B3pOCIOro HacelIeHMs, 3HaYUTEIbHO
BappupyeT M cocraBuser 2,8% - 88% um ot 1 - 56%, coorBercTBeHHO [4]. SIBHOE
HECOOTBETCTBHME  TPEJACTABJICHHBIX  aBTOPOM  JaHHBIX, a  TakkKe, OTCYTCTBUE
MIMPOKOMACIITAOHBIX MCCIeA0BaHUN Ha Tepputopun Poccuiickoit @eneparum, yka3piBaeT Ha
HEOOXOIMMOCTh TIIATEIHPHOTO HM3YYEHHsI TOYHBIX Tokasareneid 3aboneBaemoctu HAXKBII,
TaK Kak IMOHMMAaHHUE SNUJEMHUOJIOTUM JaHHOW NATOJIOTMM HMMEET Ba)KHOE 3HAUYE€HHE IS
pa3paboTku 3 (HEKTUBHOM CTpaTeTruy MPOPIITAKTUKH U JICUCHHUS.

MeToauka ucciaea0BaHusA

Heanb: W3yunTh SNHUIEMUONOTHIO HEAIKOTOJBHOW JKUPOBOM OOJE3HM TICUYCHH
(HAXGBII) cpenu nacenenus: Upkyrckoii obnacTu;
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3agaun:

1. Wzyuuts pacnpoctpaneHHocth HAXDBII cpenn Hacenenus Wpkyrckoit
obnacru;

2. Omnpenenuth yactoTy BcrpedaemMocTd HAJXKBII B pa3nuvHBIX BO3pacTHBIX
rpynmnax, ¥ CpaBHUTh €€ CPEAN MY>KUUH U JKEHIIVH;

3. BoiicHuTh  OCHOBHBIE mNpuuyuHBl cMmepthn W cBa3b  HAXBII ¢
IIPOJOKUTEIBbHOCTBIO KU3HU;

Tun wucciieqoBaHWs: BBIIBUTalollee TUIMOTE3y OJAHOMOMEHTHOE I1aCCHBHOE
PETPOCIIEKTUBHOE.

O0BeKT HCCJIeI0BAHUSA: MeEOUIIMHCKASA JOKYMEHTaIUs - «AKT
[aTOJIOT0aHATOMUYECKOTO  BCKpbITUs». MccnemoBanwe mnpoBommwioch Ha ©0Oaze [BY3
«HpkyTrckoe obmactHoe OrOpO CyneOHO-MEAMIIMHCKOW SKCIEPTH3bD», TAe ObUIM YYTEHbI
AQHAMHECTUUYECKUE JAHHBIE YMEPILIUX.

Kpurtepun BKIIIOYEHHS: HaJIHMYKWE MPOTOKOJIOB MOP(OIOTHYECKOTO HCCIEIOBAHUS
MIEYEHHU.

Kputepun uckiaouveHusi: HemoyHas WHGOPMALMIO O BO3pacTe, MPUUYMHE CMEPTH,
Bo3pact miajauie 18 ser. [lanueHTsl NpUHUMaOMME aMUOAApOH ( KOPAApOH), MALIMEHTHI C
BUPYCHBIM renaTutoM B u C manueHTsl TPUHUMAIOIIUE alIKOTOJIb IPU ATOM YYUTHIBAJIOCH IO
HAJIMYUIO AJKOTOJIbHBIX CTUTM.

Jlns  CcTaTHMCTHYECKOTO aHalW3a HCIoJb30Balach mporpamma Statistica 13.0
forwWindows.

Pe3yabTaTsel: npoBeeH aHaiu3 pe3yabTatoB 7809 ayrorncuid, BeITONIHEHHBIX B 2017T.
B ['BY3 «pkyTckoe obmacTHOe O010po CyneOHO-MEeIUITMHCKON SKCIIEpTU3bl». Beero nzyueHo
7246 akTOB MATOJOTOAHATOMHUYECKHX BCKPBITUH. MyxxuuH Obu1o 4763 (65,7%), KeHIMH
2482 (34,3%). Cpenuuit Bo3pact ymepiux 55,5 (min 18, max 100, Me 56), npu sTtoM s
MY)KYHH [MoKa3aresb cocTaBmi 52,5 (Minl7, max 89, Me 54), must sxenmun 61,3 (Minl7, max
100, Me 62).

Mopdonornueckue npuszHaku HAXKBII Beisiiaenst B 1602 (22,1%) ciydasx ot
oOuiero yuciaa NpoBeAEHHBIX ayTorncuidl. CpeaHuil BO3pacT yMmMeplIMX B ITOH KaTeropuu
coctaBui 51,4 roma (min 19, max 95, Me 52). Mysxuun 6110 1061 (66,2%), sxenmmu 541
(33,8%). Yactora >KHpPOBOTO TOpaXEHHWE TMEYEHW y MYKYUH U IKEHIIMH OKazajlach
conocTtaBuMoii u coctaBuna 1061(22,3%) u 541(21,8%) cootBerctBerHo (p = 0,65).

Haub6onpmas pacnpoctpanenHocts HAJXKBII ycranoBneHa B cpenHed BO3pacTHOM
rpynne 45-59 ner u cocraBuna 30,4% ciydaeB, TakKe 3HAUEHUS MEXIY BO3PacCTHBIMU
rpynnamMy UMEIT 3HauuMble pa3nuuus (Tadm.l).

Tab6bnuya 1.
PacnpepeneHne XBIl B BO3pacCTHBE. )Jpynnax cC
Bospact Bcero
IOHbBIC MOJIOZbIE cpeaHui TTOXKUJION CTap4yecKui JIOJITOKUTEIN
18-24 25-44 45-59 60-74 75-90 >90
28 511 610 o 0 0
Bcero (13%) (26.2%) (30,4%)0 330 (18%) | 120 (9,8%) 3 (3,7%) 1602
p=0,001 p=0,001 *p=0,011
p<0,05 | p—0,003 p=0,001 |
* N pu b NeMBBLUHTLI I pacuerT B abCcoONTHBLIX 3HauYeHMN

pacnpepeneHne pgonemn)

Hano ydects, uro y MyxunH ckopocTh pacnpoctpaneHHoctn HAXBII B 1,8 pasa
BBIILIE, YEM Yy KEHIUMH U cocTaBiser Y=0,75 ciiydas B roj, JOCTUras «Max» B BO3pacTe
504+0,24 ner, y xeHmuH ckopocth pacupoctpanenuss HAXBII ¢ nmogsemom y=0,4 ciyyas B
ron, nocruraer «max» B Bospacte 55+0,67 ner. Temn cHmwkenns HAXBII Takxe
npeo0agaeT y My>K4iH, CO CKOpOCThio perpeccuu Y= -0,91 ciydas B rox (mocne 50 ner), y
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skeHH mocne 55 et ckopocth cHmxeHnuss HAXKBII cocrasnser y= -0,37 ciayuas B rof, 4Tto
B 2,4 pa3a oTyim4aeTcs OT My>X4uuH (puc.1).

40,
30,
20,
10,
O, T T T T T 1
18-24 25-44 45-59 60-74 75-90 >90
— MYXYUHDbI KeHLWWHbI
PucyHok 1. YUacToTa BCTpeyaeMOoOCTW Xuposoi

CpaBHuBasi BO3pacTHbIE TPYIIIbI, MEXAY MYKUYMHAMHU U )KEHIIMHAMHU YCTAaHOBWIIN, YTO
¢ 25 no 59 ner Hambonbiias BHyTpuBHIOBas pacnpoctpaneHHocTh HAJXKBII npeoGnanaer
TOJIBKO B ATHX 2-X TpYIIAX «MOJOJBIX» U JIOAEH «CpeIHEro» BO3pacTa, IIPU 3TOM HMEETCs
3HAYMMasi CTaTUCTUYECKasl pa3HHIla aOCOMIOTHBIX 3HaYeHUH (Tabi1.2), yKa3blBas HA YacToTy
nopaxenuss HAXBII OGonbiie y skeHIuH, yeM y MyxuuH. HauMeHbliume mnokaszarenu
BBISIBUIM B IpyNmax miajame 25 jgeT u crapue 75 JeT.

Tabnwuuya
PacnpepeneHnune HAXBI y MYX4YUH U XeHLWNH
Tlon Bospact Bcero
FOHBIC MOJIOObIE Cpe):[HHfI TOKUIION CTap‘IeCKI/Iﬁ JOJITOKHUTEIIN
18-24 25-44 45-59 60-74 75-90 >90
Mysxuunsl | 24(15,1%) (22,67?%) (23%10/0) (1512620@ 53 (10,2%) 1 (5,0%) 1061
151 209 108
0, 0, 0,
XKenmuruast 4 (8,9%) (30,3%) (34,9%) (18,5%) 67 (9,7%) 2 (3,4%) 541
P05 | sp=041 | p=0014 | p=0005 | p=094 0=0,82 #p=0,72

Jons nuir TpyocrmocoOHOTO BO3pacTa y MYXYMH W JKCHIIWH cOCTaBisieT 26,1% wu
31,7% cootBerctBenHo (p=0,013).

Cpemu OGonee 250 nutepaTypHBIX HCTOYHHMKOB, W3YYEHHBIX B XOJIe¢ MPOBEIACHUS
paboThl, MOJ00HBIE HAOMIOIEHUS U IPUYHUHBI, OOBSICHSAIONINE PE3KOE YBETUUYEHUE KUPOBOTO
NEePepoKICHHs] TEeYEeHH B BO3pacTHOM Tpymme 25-44 neT y JKeHIUH, He OOHapyKeHbl,
BO3MOYHO, MOJIyYEeHHBIE TAHHBIE OOBSICHAIOTCS TOPMOHAJILHBIMHU MIEPECTPONKAMU B KEHCKOM
OpraHu3Me U IpHUeMoM OOJIBIIOr0 KOJIMYECTBA JIEKapCTBEHHBIX MpernapaToB. B To BpeMs Kak
y MY)XYHMH Ha 3TOT BO3pPacTHOM IEPUOJ BO3pAcTaeT PUCK IpUEMA AJIKOTOJIbCOAEPHKALINX
HANUTKOB (0€3 SBHBIX MPU3HAKOB AJIKOTOJIM3Ma) U HapyIICHHUE PeKUMa MUTaHMUSL.

Mopdornoruueckue HW3MEHEHHs B TEUeHH ObUIM CIEAyIoUMMU (puc. 2): CTeaTo3
BbIsiBJIEH B 1411 ciyudasx (88,08%), creatorenarut B 137 (8,55%) ciayyasx, uuppo3 MeYeHH B
52 (3,25%), u B 2 (0,12%) Ha ¢doHE XKUPOBOrO MOPAKEHHsI TUATHOCTUPOBAH paK MEUYEHU

(puc.2).

60

2 .
cp
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cTeaTto uMppo3 pak
renaTtu ney neyeHu
1855

PncyHnoxk 2. MopdcdonormyueckKkme U3IMEHEHMWUS

YacroTta BbIsiBNIeHUs cTearo3a (N=1602) y My>XUuH U KeHIIUH cocTaBuwia — 89,3% u
85,6% cootBercBeHHO (p=0,028). CTeaTorenatuT AOCTOBEPHO Hallle BCTPEUANCs Y >KEHIIMH
10,7%, uem y myxuun 7,4% (p=0,03).

Henocpencrteennoi npuunnoit cMmeptu 'y iun ¢ HAXKBII B 33,6% cnyyasx Oblin
CepACYHO-COCYTUCTHIE 3a00JIeBaHUsI, MEMaHa MPOIOJHKUTEIBHOCTH JKU3HU TIPH CTeaTo3e 56
aet (min 20, max 95), a yrpaueHHbIe TO/JIbl )KU3HU MU pacueTe cpeanero nuaaekca DALY Ha
OJTHOTO 4YeJloBeKa cocTaBwiu 13,5 met; mpu crearoremarure 53,5 et (min 31, max 88), a
yTpaueHHbIE TO/Abl JKU3HU MpU pacuere cpenHero uHaexkca DALY Ha onHOro wyenoBeka
cocraunn 13,6 ner (p=0,95). Kak HemocpencTBeHHass MpPUYMHA CMEPTH OT CEPICUHO-
COCYIMCTOM TMAaTOJOTMM, YCTAHOBJIEHBI: JIEKOMIICHCAIMsl XPOHUYECKUX 3a0oJeBaHUN
cepaeaHo-cocyaucToi cucrembl — 231(43%), ocTpast cepedHas HEJOCTATOYHOCTh Ha (hoHE
UBC (B T.u. OUM) 146 (27%), ocTpas cepaedHo-cocyauctas HemocratouHocth 6e3 MBC —
105(19%), OHMK — 49(9%), TOJIA — 8(2%).

BoiBoabI:

1. Pacnpoctpanennoctr  HAXKBII cpemn  xuteneir Upkyrckoir  obGmactu
coctaBisieT 22,1%, v He 3aBUCUT OT noja: y »eHuuH 21,8% u y myxuns 22,3%;

2. HAXBII nocToBepHO yale BCTpEUaeTcsl y )KEHIIUH B BO3PACTHBIX IPYIIAX OT

25 no 59 net, B Apyrux BO3PACTHBIX IPYyNNax pa3inyuil MeXAy MY>KUYMHAMH U KCHIIUHAMU
He HaOmonaercs. Haumenee moasepskensl HAXKBII monu roHOTO, cTapueckoro Bozpacta u
nosroskutenu. CrearorenaTuT MpeooiaaeT y KEHIHH.

3. Camoii yacroit npuunnoit cmeptu y aun ¢ HAXKBII B 33,6% cinyyasx Obuiu
CEepJICYHO-COCYIUCThIE 3a00JIeBaHNUs: JEKOMIIEHC AU XPOHUYECKUX 3a00JIeBaHUN CeplIeUHO-
COCYIIUCTOM cucTeMbl coctaBuia — 43%, octpas cepaednas HeoctarouHocTs Ha orne UBC
(B Ta. OUM) — 27%, octpas cepaedHo-cocyaucrtas HempoctarouHocts 0e3 MBC — 19%,
OHMK - 9% u TOJIA — 2%. Meauana npooJKUTENBHOCTH KH3HH Yy ymepuinx ot CC3 npu
cTeaTorernarture Ha 2,5 roja MEHbIe, YeM TpH cTearose, nmpu 3ToM uHAeke DALY mpu

B

n ¢
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creaTo3e paBeH 13,6 ner, a mpu crearorenarute 13,5 jer, 4TO HE MMEET JIOCTOBEPHOIO
pazIuyus.

*k*k
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Key words: social anxiety, eating disorders, anorexia nervosa, bulimia nervosa,
medical students

Introduction Prevalence of anxiety and depression has increased worldwide in last
decades [1]. Bandelow B, Michaelis S (2015) state that 33.7% of the population suffer from
an anxiety disorder during lifetime [2].

The cost of treating anxiety is significant for health-care system. According to a study
conducted by Wallace K, Zhao X, Misra R in 2018, for adults suffering from both depression
and anxiety 28,832 dollars per person are spent every year, followed by patients with
depression (19,648 dollars) or anxiety (16,990 dollars) [3].

Prevalence of mental health problems in medical students is constantly growing and
exceeds the prevalence of mental health problems in students of other specialties, which can
lead to serious consequences for students themselves and their future patients [4]. The meta-
analysis conducted by Zeng W, Chen R, Wang X et al (2019) included ten cross-sectional
studies involving 30,817 Chinese medical students. Prevalence of depression, anxiety, suicidal
thoughts, and eating disorders (ED) was 29%, 21%, 11%, and 2%, respectively [4].

According to other meta-analysis social anxiety disorder (SAD) is one of the most
common comorbid diseases in ED with a prevalence of SAD from 16 to 88.2% in anorexia
nervosa and 17-67.8% in bulimia nervosa, while the lifetime prevalence of SAD in the
population without ED is just 12% [5]. SD and ED are associated with an increased risk for
life quality declining of University students which may result to distorted psychological and
social adaptation [6]. SD in students may also lead to alcohol and drug addiction. [8].
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University education itself often leads SD and ED. Manifestation of other psychiatric
disorders is also associated with this period of life [6,7].

Objective: Assessment of social anxiety and eating disorders prevalence in students of
Voronezh State Medical University him. N.N. Burdenko.

Methods The included 1100 participants from first to sixth years of education in
Voronezh State Medical University. The prevalence of anxiety and eating disorders was

estimated with Liebowitz social anxiety scale (LSAS) and
The Dutch Eating Behavior Questionnaire (DEBQ)
Results

According to data analysis, 46% of students didn’t reveal any level of social anxiety.
Scores of low social anxiety level were found in 30%, moderate level — in 16%, marked level
—in 6%. High level of SAD was revealed only in 2%.

Among participants of first year (n=150) 38% didn’t have any features of social
anxiety. Low social anxiety level was diagnosed in 30%, moderate level — in 22%, marked
level —in 6%, and high level —in 4%.

Among third year students (n=150), 42% didn’t have any significant level of social
anxiety. Low social anxiety level were revealed in 32%, moderate level — in 16%, marked
level —in 8%, and high level —in 2%.

Finally, among fifth year students (n=150), 56% didn’t have any significant level of
social anxiety. Symptoms of low social anxiety level were revealed in 30%, moderate level —
in 10%, marked level — in 4%. No high level anxiety features were found in this group.

Table
The average DEBQ score of participants
Year of . . . . .
. restrained eating emotional eating external eating

education

1 2,02+0,01 1,65+0,01 2,19+0,02

2 2,31+0,02 1,64+0,01 2,11+0,01

3 2,15+0,01 1,7£0,01 2,27+0,01

4 2,01+0,01 1,69+0,01 2,26+0,02

5 2,49+0,015 2,05+0,01 2,29+0,01

6 2,20+0,01 1,79+0,01 2,29+0,02

Conclusion

1) Features of social anxiety and eating disorders were revealed in more than
half of participants (54%).

2) Most students had low and moderate levels of social anxiety.

3) Anxiety was lower in fifth year students.

4) High level of social anxiety was revealed in first and third year students.

5) More research in social anxiety and eating disorders in medical University
students is required.
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Introduction. Despite the fact that all organs and systems are involved in the aging
process, the most significant for women are the visual manifestations of aging, primarily skin
changes, in particular the facial skin. This fact is confirmed by the high popularity of
cosmetology services. On the one hand, it is known that various skin diseases negatively
affect the quality of life (QOL) of a person [1,2].It has been established that QOL worsens if
the patient has diseases that are manifested by skin defects [3]. On the other hand, aging of
the body and associated changes are the main factor that leads to a decrease in QOL.

Aim.The aim of this study is to identify the relationship between markers of skin
aging and QOL in women with menopausal syndrome (MS).

Materials and methods. We examined 36 women in the period of menopausal
transition (MT) (n = 12) and postmenopause (PM) (n = 24), who applied for a specialized
appointment on the problems of menopause in clinics of Regional Clinical Hospital No 3 and
Regional Clinical Hospital No 1.

All women underwent anamnesis collection and determination of the modified
menopausal index (MMI) (Kupperman H. et al. 1959, modified by Uvarova E.V. 1983) [4].

After the initial examination by a gynecologist, the patients with MS were referred to a
cosmetologist who performed computer mapping of the facial skin (CMFS), using a digital
video camera "AramoSG" with the skinXPpro program. Facial skin examination included:
tests for moisture and elasticity, oiliness (in the T- and U-zones of the face), determination of
smoothness / roughness (skin relief), pore sizes, pigmentation, skin sensitivity and test of
wrinkle depth and width. Patients were also asked to fill out a special Women's Health
Questionnaire (WHQ) [5,6] (by Dr. Myra Hunter, Department of Psychology Adamson,
Center ST Thomas Hospital, Lambeth Palace Road, London, UK), which psychometric
properties in Russian-speaking population was studied by Russian authors [7]. The
questionnaire consists of 37 questions, which are combined into 9 scales [5,6,7]: Depression
(DEP), Somatic symptoms (SOM), Memory / concentration (MEM), Vasomotor symptoms
(VAS), Anxiety / fears (ANX), Sexual problems (SEX), Sleep (SLE), Menstrual symptoms
(MEN), Attractiveness (ATT). Each scale has a dimension from 0 to 1 point, the closer the
value is to 0, the better the QOL of the respondent [7]. Statistical processing was performed
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using the SPSSv.13.0 program. Correlation links between CMFS indicators and WHQ
questionnaire scales were considered statistically significant at p<0.05.

Results. The average age of the examined women was 53.5 £ 5.9 years. When
examining women, it was found that MMI was 24.5 points, which corresponded to a mild
degree of MS. Analysis of the face skin condition according to the CMFS data is given in
Table 1. The moisture level corresponded to normal, but to the lower limit of normal values.
The elasticity test scores were 50 conventional units and were lower than the standard value
for this age group, and the oilinessscores in both the T and U-zones were low. Skin relief
indicators were below standard values. The pore sizes were significantly higher than the
standard age indices, and the pigmentation level was within the recommended values. The test
for the width and depth of wrinkles was also consistent with the normal results for this age

group.

Table 1
Indicators of computer mapping of skin in women during the menopaasaition and
postmenopause
Indicators of CMFS (cu) | Number of women (N) | Me (LQ; UQ) | Normal value(Me)
Moisture 36 32 (31;35) 30,0 - 44,9 cu
Elasticity 36 50 (40;65) 60 cu
Oiliness in U-zone 30 0 (0;0) -
Oiliness in T-zone 36 15 (1,5;61) -
Roughness 36 25(22,5:29) 63 cu
Pores 36 56 (45;75) 48 cu
Pigmentation 36 23 (11,5;36,5) 54 cu
Wrinkles 36 30 (16,5;42,5) 35cu

When analyzing QOL indicators according to the WHQ questionnaire, the following
data were obtained (Table 2). QOL indicators on the DEP, ANX scales were quite high.The
median of these indicators approached zero. According to the MEN and ATT scales, the
median was 0.5, which can be regarded as a slight decrease in QOL. For the rest of the scales,
QOL was low, with the worst QOL indicator observed when assessing the VAS scale, the
median of this indicator was 1.

Table 2
Indicators ofQOL according to the WHQ questionnaire in patients with climacteric syndrome
Scales of WHQ Number of women (N) Me (LQ; UQ)
Depression 36 0,29 (0,14;0,42)
Somatic symptoms 36 0,72 (0,42;0,85)
Memory / concentration 36 0,67 (0,33;1)
Vasomotor symptoms 36 1 (0,5;1)
Anxiety / fears 36 0,25 (0;0,75)
Sexual problems 36 0,67 (0,33;0,67)
Sleep 36 0,66 (0,17;0,67)
Menstrual symptoms 36 0,5 (0,25;0,75)
Attractiveness 36 0,5 (0;1)

Then the Spearmen correlation analysis of the CMFS data patients with the scales of
WHQ questionnaire was carried out.

Moisture test. The correlation analysis of moisture indicators and scales of the WHQ
questionnaire revealed the following correlations: moderate negative with the SOM scales (p
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= 0.034, r = -0.35) and MEM (p = 0.053, r = -0.32), ANX ( p = 0.029 r = -0.36) and with a
SLE scale (p =0.059 r = -0.31), however, the latter was not statistically significant.

Oiliness test. The oiliness in the U-zone had negative correlations of moderate strength
with the MEM (p = 0.035 r = -0.39) and VAS (p = 0.013, r = -0.45) scales. And the level of
oiliness in the T-zone had a similar correlation in strength and direction with the MEM scale
(p =0.025r = -0.36).

Pore sizes. The pore sizes had a moderate negative correlation with the VAS scale (p =
0.010, r =-0.41) and similar with the ANX scale (p = 0.036 r = -0.34).

Pigmentation. The level of skin pigmentation had a positive correlation of moderate
strength with the VAS scale (p = 0.028 r = 0.36).

Skin relief and wrinkle width and depth test, elasticity test. There were no statistically
significant correlations between the parameters of skin relief / severity of wrinkles and the
scales of the WHQ questionnaire. However, a negative correlation of moderate strength was
established between the level of skin elasticity and the MEN scale (p = 0.052, r = -0.32). It is
impossible to unequivocally assess this relationship, since the analysis was carried out for
patients in the period of menopausal transition and in postmenopause together.

Conclusion. Thus such markers of skin condition of women with MS as moisture,
pore size, oily skin in the T- and U-zones and the level of pigmentation are associated with
some QOL indicators of patients.

It was found that the higher moisture and oiliness level of the facial skin in both the T
and U-zones, conform the higher QOL indicators of patients with MS. The increase in the
pore size of the facial skin of women corresponds to their higher QOL.

In contrast an increase in skin pigmentation corresponds to a lower QOL, namely an
increase in the values of the VAS scale of the special WHQ questionnaire.

The study revealed, that moisture, pore size, skin oiliness in the T-zone and
pigmentation are associated with the QOL level to a greater extent than the skin relief. Thus
the indicators of the condition of the facial skin of women with MS were associated to a
greater extent according to the WHQ questionnaire with the MEM and VAS scales.

It should be emphasized that the condition of the skin of patients with MS is
associated with their QOL level and is a marker of the aging processes of the entire female
body.
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Abstract

This article presents biographical information about Wilhelm Karl Zangemeister,
german obstetrician, Universitdt Marburg and Universitdt Konigsberg professor, and a review
of his scientific legacy in the diagnostics of hestosis.

Key words: Wilhelm Zangemeister, eclampsia, gestosis, Zangemeister triad

Professor Wilhelm Zangemeister was born on the 7th of April in 1871 in Gotha,
Thuringia in Germany, in the family of the philology professor, Karl Zangemeister. Their
family moved to Heidelberg in 1873, where was attending gymnasium and university. Being
gifted with many abilities, Zangemeister was exceptional in chemistry, physics, math and
astronomy, without being disadvantaged spiritually. At the age of 22 Wilhelm Zangemeister
received a doctorate and continued his work in the institute of physiology of the University of
Heidelberg. Starting from 1896 until 1897 he was an assistant in the Vincenz Czerny’s
surgical clinic in Heidelberg, in 1897 he volunteered in a women's clinic at the Berlin
University with Pobert Michaelis von Olshausen. He served in the military as a medical
orderly and then continued to serve as a ship medic in north german Lloyd from 1897 until
1900. Zangemeister spent a period of 1901 till 1903 at a gynecological clinic in Leipzig under
the guide of Paul Zweifel. After that he worked as an assistant in the gynecological clinic in
Konigsberg with Georg Winter.
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Pic 1. Wilhelm Karl Zangemeister

His talent for medical science combined with purposeful will, desire to work and
liveliness is mind helped Zangemeister quickly move up in his career and leave a meaningful
mark in his field.

Wilhelm Zangemeister was habilitated in gynecology and obstetrics and got a right to
be employed as a professor in 1904. Until 1910 he was teaching as a privatdozent in the
University of Konigsberg at the medical faculty and had a private practice.

The spectrum of his scientific interests was wide. Infectious diseases, urology and
obstetrics, along with the academic research, were the main directions of his work. Therefore,
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in 1906 he published “Atlas der Cystoskopie des Weibes”, in 1907 - the pathological study of
a woman, who died of rupture of the uterus.
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Pic 2. Image of frozen frontal incision through the pelvic organs from the W. K. Zangemeister atlas

Zangemeister was especially interested in questions of terms of pregnancy and fetal
development. Based on his research, he formulated some postulations about time of
conception, and specifically noted the obstetrical meaning of post-term and giant fetuses.

In 1910 ( 39 years old) he became a professor in the University of Margburg and a
director of a women's clinic and school of obstetrics. In 1918 he was appointed as a dean of
medical faculty. That allowed to significantly update lessons and operations in the clinics
under his control.

Since 1925 he teached in the University of Konigsberg at the medical faculty.
Zangemeister was an incredibly popular teacher because of his understanding of the
educational process and ways of preparing future obstetricians for the medical profession.
Many other talented obstetricians came from his school, Peter-Max Ash, who held the
position of the professor in 1923-1945 in Munster, is considered as the most important one.
Zangemeister published his “The Obstetrics Guide" - the monumental work and the
culmination of his career as an obstetrician. Writing this text, Zangemeister completed the
task of writing the all-encompassing obstetrics manual, being the only author.

Pic. 3 The classic fundamental work of V.K. Zangemeister for eclampsia
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Zangemeister’s work regarding the etiology and clinical specifics of neuropathy
during the pregnancy proved that it manifests in edema. As a result of a long-term work he
proved that edema, arterial hypertension and proteinuria are the key diagnostic criteria for
severe forms of hestosis. Those three symptoms are united in so called Zangemeister triad,
and such prognostic mark plays an important role in the diagnosis of hestosis to this day.
Besides that, he described the pupil phenomena during the eclampsie (narrowing and
diluting). As the reason of the eclampsie, Zangemeister suggested the edema of the brain as a
part of overall hydropsy. For prophylaxis, he recommended the restriction of consumption of
liquid foods and physical work, especially the last three months; in case of expressed
hydropsy he recommended bed rest, defined restrictions of salt and water, with regular body
weight measurements taken.

On 3rd of February in 1930 Wilhelm Zangemeister unexpectedly died from heart
attack. Contemporaries recalled him as a great clinician and scientist, and as an attractive,
multi-layered personality, an open and devoted friend.
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Abstract

The development of the concept of the biological readiness of the female body for
childbirth, the "dominant of childbirth™, reflects the formation of the definition of the onset of
physiological childbirth, which is necessary for the prevention of premature birth and their
complications for the mother and fetus.

Key words: biological readiness for childbirth, female body, dominant of childbirth.

The first (empirical) period of determining the readiness of the female body for
childbirth was reflected in the first century BC by the ancient Greek physician Soranus of
Ephesus, a representative of the methodological school of Asclepiades [2,9]. To determine the
term of delivery, Soran Ephessky proposed to evaluate the condition of the cervix — its
length, consistency and degree of disclosure by the method of bimanual vaginal examination.
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The method is still relevant and is one of the main reasons for launching labor activity
[3,4,8,9].

The main (second) stage of the formation of the scientific idea of the biological
readiness of the female body for childbirth was the research of domestic scientists,
physiologists and obstetricians-gynecologists in the XX century [8,9]. The development of
this direction originates from the works of the scientific school of Academician Alexey
Alekseevich Ukhtomsky, who formulated an interdisciplinary approach in 1923 in his
program article "The dominant as a working principle of nerve centers” in the form of the
doctrine of the importance of the dominant in physiology [10]. The principle of the dominant
theory is that when exposed to any sufficiently strong and long-acting external stimulus that
causes afferent impulses, a dominant focus of arousal is formed in the central nervous system,
which simultaneously inhibits the formation of weaker foci of nervous arousal that are not
directly related to it [8, 10]. The dominant focus of arousal contributes to the emergence of an
adequate reflex and neurohumoral response to the stimulus that caused it. When the response
to the stimulus is realized and its action ceases, the dominant focus of arousal fades and gives
way to the formation of a new dominant focus of arousal, but it does not disappear without a
trace and is deposited in the memory of a person with the possibility of re-occurrence [8, 10].

Based on the research of A. A. Ukhtomsky, a student of his scientific school, llya
Arkadyevich Arshavsky, continued the development of the doctrine of the dominant and for
the first time introduced it into medicine, and specifically into obstetrics, developing a
definition of the "maternal dominant”, which includes successive gestational, birth and
lactation dominants [5,6,8].

The third stage-the concept of the gestational dominant was further developed in the
works of the obstetrician-gynecologist Academician M. S. Malinovsky [6,8]. Under the
conditions of an experiment on rabbits by I. A. Arshavsky and M. S. Malinovsky in 1957, it
was revealed that various states of stress, such as starvation, anoxic conditions, inflammatory
and allergic reactions, intoxication, blood loss during prolonged exposure form a dominant
response that suppresses the gestational dominant and causes the development of
abnormalities in the fetus or its premature birth [6]. Observations of the course of pregnancy
in female rabbits showed that prolonged exposure to stress forms the dominant response to
stress, which suppresses the gestational dominant and causes the development of
abnormalities in the fetus or its rejection [6,8].Based on the research of A. A. Ukhtomsky, a
student of his scientific school, llya Arkadyevich Arshavsky, continued the development of
the doctrine of the dominant and for the first time introduced it into medicine, and specifically
into obstetrics, developing a definition of the "maternal dominant”, which includes successive
gestational, birth and lactation dominants [5,6,8].

At the fourth stage, from the point of view of the Soviet obstetricians-gynecologists I.
I. Yakovlev, L. L. Levinson, L. I. Lebedev, it was confirmed that the timely start of labor and
its physiological course is possible only with the formed birth dominant [7,8,12]. The degree
of maturity of the generic dominant was assessed by the above-mentioned authors based on
changes in the bioelectric activity of the brain in pregnant women. In the case of interoceptive
stimuli of the genitals, the bioelectric activity of the brain was increased, and in the case of
extroceptive stimuli, the bioelectric activity of the brain was weakened, which was later
interpreted as inhibition of a weaker stimulus [6,8]. If the generic dominant is immature, then
instead of typical changes in the bioelectric activity of the brain, uncharacteristic
dysrhythmias and potential fluctuations appear [8].

However, the term "birth dominant™ refers to changes that occur primarily in the
central nervous system and does not reflect the full range of changes in the body of a woman
in labor before childbirth. That is why after a series of works [4,8,9,11,12] reflecting the
entire spectrum of changes in the body of a woman before childbirth, a more modern term
appeared — the biological readiness of the female body for childbirth. This term includes
histochemical changes in the body of the woman in labor, and also explains the mechanisms
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of activation of labor activity with a change in the role of hormonal and immunological
reactivity of the female body.

In modern studies of the neurohumoral relationship between mother and fetus, the
question of the reasons for the activation of the mechanism of labor on the part of the fetus
has been studied in detail. The formation of the generic dominant is preceded by the release of
fetal factor by the fetal epiphysis, which activates the release of corticotropin-releasing
hormone (CRH) by the fetal hypothalamus, leading to the release of adrenocorticotropic
hormone (ACTH) by the pituitary gland, which then acts on the fetal zone of the adrenal
cortex with the release of cortisol and surface dehydroepiandrosterone (DHEA-S) [3,4,11].
After the release of cortisol into the amniotic fluid, it reaches the water membranes, decidual
tissues and myometrium with the initiation of destabilization of the lysosomes and the launch
of the paracrine mechanism of the development of labor. When DHEA-S and fetal cortisol
enter the placenta, it synthesizes CRH, which then enters the mother's blood plasma and
initiates the development of a generic dominant in the mother's nervous system, manifested by
increased drowsiness and slight memory impairment, which is associated with a decrease in
the blood flow rate in the middle and posterior cerebral arteries from 56-147 ml/min in non-
pregnant women to 44-118 ml/min [3, 11].
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AHHOTaNUsA

JlroniepHa siBisieTCss MHOTOJETHEH 0000BO KOpMOBOH KynbTypoi. JlonepHa He
yCTYyMaeT 3CHapLeTy U KIeBepy MO COJIEpKaHHIO ChIPOro MPOTEMHA U OOLICH MUTaTeIbHON
LIEHHOCTH. B IIpeAropHsIX 30HaX MOXKHO IOJYyYUT BBICOKMI ypOKail HA CEHO U CEMSIH.

3eneHas Macca JIIOLEPHbI XOPOILIO MOEJACTCsl CEIbCKOXO035IICTBEHHBIMU KUBOTHBIMU.
Jlronepra Oorara HE TOJNILKO OEIKOM, HO W MHKPO M MakpodnemeHtamu. B cene 18%
abCoMIOTHOrO  cyxXxoro  BemecTBa.  JlronmepHa — gaer  3HAYUTENbHYIO — NPHOABKY
YKUBOTHOBOAYECKOHN MPOAYKIIMU-MSICA MOJIOKO.

JlroniepHa XOpOWIO OT3bIBaeTCSI Ha BHECEHHE yaoOpeHuil. B 1aHHBIE MOMEHT
MUHEpaJIbHBIC YIOOPEHHUs SBISIOTCS OYCHH JIOPOTOCTOSIIIAM, a OpraHMYECKUE YIOOpeHHs B
YaCTHOCTH HAaBO3 IPAKTUYECKUN HE BHOCSTCS M3-32 OTCYTCTBHE KPYIHBIX )KUBOTHOBOJYECKUX
¢depM. ['maBHas 3a1a4a ciueayeT CUUTaTh B3BICKAHUE TOCTYITHBIX BUIOB YI0OPEHUH, OJTHUM 3
KOTOPBIX MOT'YT ObITh MHUKPO3JIEMEHTHI 1 OMOCTUMYJISTOPHI, B YACTHOCTU MHUHEpaJIbHAas BOJA
U CyibdaT mepus.

[TonkopMKy pacTeHMH JIOLEpHBI IOCIE YKOCa MPOBOAMIM MHHEPAJbHOW BOIOH
boruarTn, KOTOpyH MOJOTrpeBAIA 0 65-80°C. Boxblune 3amacsl 3TOM MIPUPOJTHON BOJIBI
umerorcs B /[3aBckoM paitone B IOxuo#i Ocetnn. B HameM onbITe B M3y4aeMbIX BapUaHTax B
MOJIOTPETYI0 MUHEPATbHYIO BOJy no0aBisun cynbdat uepust. Konmnentpamus pactsopa 0,01,
0,02, u 0,03%. ITomorpeB MHHEpaIbHOW BOJBI YCKOpSIET PAacTBOpPEHME CyibdaTa Lepus.
Hepwuit xopo11o B3auMOIEHCTBYIOT € AJIEMEHTaMU, COAEPKAILIUMHUCSA B MUHEPATILHOU BOJIE.

KiroueBble c1oBa: MuUHepalibHble YAOOpEHMs, 3€JI€HHasi Macca, HaKOIUIEHUE a30Ta,
barnarrn.

Abstract

Alfalfa is a perennial legume forage crop. Alfalfa is not inferior to esparcet and clover
in terms of raw protein content and overall nutritional value. In the foothill areas, you can get
a high yield for hay and seeds.

The green mass of alfalfa is well eaten by farm animals. Alfalfa is rich not only in
protein, but also in micro and macro elements. Hay contains 18% of the absolute dry matter.
Alfalfa provides a significant increase in animal products-meat and milk.

Alfalfa responds well to fertilization. At the moment, mineral fertilizers are very
expensive, and organic fertilizers in particular practical manure are not applied due to the lack
of large livestock farms. The main task should be considered the recovery of available types
of fertilizers, one of which may be trace elements and biostimulants, in particular mineral
water and cerium sulfate.

Top Dressing of alfalfa plants after mowing was carried out with Bogiatti mineral
water, which was heated to 65-80%. Large reserves of this natural water are available in the
Dzavsky district in South Ossetia. In our experiment, cerium sulfate was added to the heated
mineral water in the studied variants. The concentration of the solution is 0.01, 0.02, and
0.03%. Heating the mineral water accelerates the dissolution of cerium sulfate. Cerium
interacts well with the elements contained in mineral water.

Keywords: mineral fertilizers, green mass, nitrogen accumulation, Bagiatti.

Hayut
aBKas



-94— Scientific achievements of the third millennium

Mertona uccienoBanus. VccienoBanus ObUTH MPOBEICHBI HA OMBITHOM 1osie CeBepo-
KaBkackoro Hay4yHO-MCCIIEIOBATENLCKOIO TOPHOTO U TMPEATOPHOTO CENbCKOro XO3SHCTBA.
[louBbl OMBITHOTO TIOJSI TPEJACTABICHBI BBIIICIOYECHHBIM YEPHO3EMOM, IOJCTUIAEMbIM
TAJICYHUKOBBIMUA ~ OTJIOKEHUSIMU. OHHU  chOPMUPOBAIIUCH TOJ Pa3HOTPABHO-3TaKOBOU
pPaCTHTEIBHOCTRIO M BCTPEUAIOTCS B KOMIUIGKCE C TUIWYHBIMH M OOBIKHOBEHHBIMH
YEPHO3EMHBIMH ITOYBAMH.

I[lo pamssiM K.X bscoBa, peaknuss mnouBeHHoro pacrtBopa (PH conesoil)
BBIIICIIOYCHHBIM YEPHO3EMOM CJIA00KHCTIAs M On3Kas K HedTpabHOU (5,7-6,4). OTH MOYBHI,
KaK MpaBWIO, HE TpeOyroT u3BecTkoBaHus. CojepikaHHe T'yMmMyca B BEPXHEM CJIO€ IMOYBBI
Kojebnercs or 5,88 no 7,42%, maaeHWe €ro BHU3 IO MPOQUIII0 IMOYBBI MOCTETICHHOE.
YcTaHOBIIEHO, YTO BBILIENOYEHHbIE 4YepHO3eMbl CeBepHOM OceTuu XapaKTepU3YHOTCS
OTHOCHUTEJIbHO BBICOKMMHU 3alacaMu MUTAaTeNbHBIX BEIIECTB: coepkanue oomiero azora 0,24-
0,45%, dochopa 0,2-0,3%, xamus 1,6-2,3%. OGecne4eHHOCTh OIBIKHBIMU (pOpMaMH a30Ta
cnabas, a pochopa u KaausA-CpeIHs.

Oo0bexT uccaegopanns Jlronepua CunernOpuasas

[TonkopMKy MpOBOIMIM IyTeM OMNPHICKUBAHMS PAaHIIEBBIM OINpbICKUBaTeneM. Bce
BapHAHTHl HAIETO ONbITa WCHBITBIBAIUCHE Ha ¢GoHe N3oP3Ksz B mouBy B BHIE
HUTPOAMMO(OCKH.

B MunepaneHOil Boae barmartu coxmepkurcs Uepuidl U BBINOJHSAET (YHKIUIO
Oouokaranuzatopa. MoHbsl nepus oOecrednBalOT ONTHMAIbHOE YCBOEHHE MHKPOIJIEMEHTa
pacTeHWHM  JIIONEPHBI, W CHOCOOCTBYIOT  AKTHBH3AIlMM  MHKPOOMOJOTHYECKHX,
(dbepMEeHTAaTUBHBIX U (PU3NYECKUX MpPOIeccoB. B kauecTBe copOeHTa MUKPOIIEMEHTOB Iepus
UCIIOJIb3yeM MHUHEpalibHYI0 Boay barmartu, comepkamas: Ca-2,5; Mg-2.1; Cl-140; SO4-0,68;
Na-650; K-21,3; NO3-4,2; NH;-0,03; Zn-5,0; Cu-0,5; Fe-0,1;

Tab6bnuyal
BAMsHME NOAKOPMKMWU pacTeHUU MUHepanbHOW BOAOI
3eneHon Maccbo-20@0Qephbl (2018

i KomnmuecTtso
YpoxkaitHoCTh Y Haxkormieno
~ i IIporenna JHEH 0T yKoca
Bapuant 3€JICHOI MaccChl, A30TA B HoUBG
m /o % 0 G
vra Kr/ra
TOHU3ALUHU
1. Kourponb 26,0 18,3 46 75
(MuHED. BOIA)
MunepanbHas
2 Boga+uepuii 0,01% 27,0 19,0 45 90
MunepanbHas
3 Bopa+uepuit 0,02% 32,2 20,7 42 120
MunepanbHas
4 Boga+uepuii 0,03% 28,5 19,6 43 105

HccnenoBanus mokKas3anu, 4YTO IIOCJIE€ YKOCAa JIIOLEPHBI, IOJKOPMKA pacTeHUM
MUHEPATHHOW BOJOW C Pa3IUIHON KOHIIEHTpAIel cynbdaTa meprs OKazajo OJaronpusiTHOE
JieiicTBUE Ha OTpacTaHUe 3eJIEHOM MacChl, YpOKafHOCTH, MPOTEMHA U OMOJIOTHYECKOTO a30Ta
B IIOYBE. YPOKalHOCTh IO CPABHEHHUIO C KOHTPOJIEM IMOBBIIIAIOCH M0 BCEM KOHIIEHTPAIUSIM
uepust Ha 0,7-5,6 1/ra, conepxkanue nporenHa Ha 0,4-1,8%, oTpacTanue mpoxoauio Ha 2-5
JHEW paHblie. A30Ta 3a CYeT KIYyOCHBKOBBIX OaKTepHil HaKarumMBaioch Ooibine Ha 15-40
kr/ra. OnTumManbHOW KOHIEHTpauuei nepus oxazanoch 0,02%, mpu KOTOpPOH MOJTydeHHBIE
MOKa3aTeIy ObLTH JIYYLIUMHU.

VYmenpmiennaa 0,01% n  yBenunuennas 0,03% noaxkopMka pacTeHHH MHUHEpPaIbHON
BO/I0M ObLTa HE 3((EKTUBHBIM.

BriBoabI

[Togxkopmka pacTeHUi JIOLEPHBI MHUHEPAJbHOW BOJOW barrmarm takum oOpazom
noclie ykoca ¢ 1o6aBneHueM cynbgara nepus 10 KoHnieHTpanuu, 0,02% mo3BosseT mOBBICUTh
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IMPOAYKTUBHOCT M KadCCTBa 3eJICHHOH MacCChl, HAaKOIINICHHC a30Ta B IIOYBC 3a CYCT
MMPUPOAHBIX HCTOYHHUKOB.
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AHHOTAIUSA

B cratpe ommcaHa poiap  pAaCTUTENBHBIX pecypcoB JUISL  O3I0POBJICHUS
OKpYXKarolle cpenbl, HaydHO-UCCIIEe0BaTeNbcKas padoTa 0 U3yYEeHUI0 TAKCOHOMUYECKOTO
COCTaBa JPEBECHO-KYCTAPHUKOBBIX W  TPaBSHUCTBIX pacTeHUil, QOpMBI  CO3JaHUS
KOMIIO3HIINH, OpaBWI MX TPYNNHUPOBKH, (GOpM OOpPE3KH, MCIOIb30BAaHUS MaJbIX
apxuTekTypHbIX popm B HanmonansHoM Ilpumopckom Ilapke AmmiepoHa.

B pesynbprare npoBeAEHHON Hay4HO-MCCIIENOBATENbCKON PabOThl BBISBICHO, YTO B
KOMIIO3UIMSAX HCHOJB3YIOTCS OKOJO 97 BUIOB JPEBECHO-KYCTAPHUKOBBIX M TPaBSIHUCTBIX
pacrennii u3 51 cemelcTB U 78 ponoB. BBIABIEHO, YTO 3T PaCTEHUS XOPOIIO aJalTUPYIOTCS
B YCJIOBUSX ATIIEPOHA, SBISIOTCS MEPCIEKTUBHBIMU M PEKOMEHAYIOTCS MpPHU O(POpPMIICHUN
[IapKOB, CaJl0B, CKBEPOB, CO3IaHUH PA3JIMYHBIX KOMIIO3ULIUM.

KiroueBble cjioBa: IeKOpaTUBHBIN, pacTeHHE, NapK, JaHAMAPT, KOMIO3UIUS.

Abstract

The article describes of role plants reserve of the healthy environment, the research
work on the taxonomic structure of trees, shrubs and herbaceous plants, the form of creating
compositions, rule they grouping, form cut, use little architecture form of the National Seaside
Absheron Park.

As a result of the research work to determine, that in compositions use nearly 97
species trees, shrubs and herbaceous plants. of 51 family and 78 generic. It is determined that
these plants are well adapted in Absheron climate conditions, very perspective and they are
recommended for use in parks, gardens, in various composition creations.

Keywords: decorative, plant, park, landscape, composition.
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B coBpemeHHOM Mupe KatacTpodbl MHPOHCXOSIIME HAa OCHOBE 3KOJIOIMYECKHX
npobjaeM cTaad — OmacHeIMH Uil oOIlecTBa Kak sjaepHas BoWHA. B HampaBieHun
IPEIOTBPALEHHS 3TUX OMACHOCTEN B Pa3jIMUHBIX OTPACsAX SKOJOTHH MPOBOJATCS IIMPOKUE
HayuyHble HccaenoBaHus. Oxpykaromjas cpela CWIbHO BiuseT Ha denoseka. CozgaHue
JaHamAadTHRIX 30H YIy4YIIaeT )KU3HEHHYIO JeSITeIbHOCTh JIIOACH, YCIIOKauBaeT X HEPBHYIO
cucteMy. B oumileHMM M YIyYIIEHMH OKpYXKAIOWIEH Cpeapl OCHOBHBIM M pELIAIOIIMM
dakTopoM sBISAIOTCS o3eseHeHus. O3eleHeHHus Hapsiay ¢ OoraTtblM ypoXKaeM, YUCTBIM
BO3YXOM SBIISIIOTCSI OCHOBHBIM (DaKTOpOM BIMSIOIIMM Ha 3]10poBbe 4esnoBeka. Ilapku,
CKBEpBI, cajibl 1 OybBaphl I.baky — 3T0 OCHOBHBIE BHJIBI 3€JICHBIX YCTPOHCTB 00LIECTBEHHOTO
IIOJIb30BAHUA JJII MACCOBOIO OTHBIXA, MPOTYJIOK, KYJbTYpHBIX pa3BJICYeHUl U crnopra. B
yCIOBUSAX AMNILIEpPOHa, NPU OTCYTCTBHUM €CTECTBEHHBIX JIECHBIX HACaXJECHUW, 3TH BHJIbI
3€J€HbIX YCTPOMCTB SBISIOTCS OJHUM M3 OCHOBHBIX (DAKTOPOB O310pPOBICHMS YCIOBUH
KU3HU TOPOJICKOTO HAceleHHs M OOOoTalleHus apXUTEeKTypHOro oOmmka ropoja baky. B
nocieaaue 10 ner B baky co3ganbl 45 HOBBIX NMApKOB KYJIbTYPbl M OT/AbIXa, a 84 3aHOBO
noctpoeHbl. bakunckuii 6ynpBap -— Hanumonanwsueiii [Ipumopckuii [lapk Ha ceromHsiHuit
JIEHb BCTpPEYaeT HACEJICHUE CTOJMLIBl U rocTedl B HOBOM BHJe. B HacTosmee Bpems B
nanmmadTHOW apxuTekrype T.baky, Kak MecTo OTAbpIXa H MPOTYJIOK HaCeIeHHUs
Hanumonanensiii [Ipumopckuii bynbBap 3anumaer ocoboe mecto. B mocnegnume 50 net
OysbBap 3HAUUTENBHO PACIIMPUIICS U HEOJHOKPATHO 3aHOBO NepecTpauBaics. Kpacusblii BUj
npunaror Ilpumopckomy Ilapky MecTHbIE M MHTPOAYLMPOBAaHHBIE U3 Pa3IMYHBIX CTpaH
JIEKOPaTUBHBIE JIEPEBbS], KYCTAPHUKHU U TPAaBIHUCThIE pacTeHus. C LEIbI0 U3Y4YEeHUs CO3JaHMs
xomnosuuuil B HannonansHom IIpumopckom Ilapke AnmepoHna, TaKCOHOMMYECKOTO COCTaBa
JIEKOPAaTUBHBIX J€PEBbEB, KYCTAPHUKOB U TPABSIHUCTBIX PACTEHUH, MpaBWJI UX I'PYHIUPOBKH,
dopM O00pe3KH, HCHOJb30BAHUS MANbIX aPXUTEKTYPHBIX (OPM NPOBOJUTCA HAYYHO-
ucclieoBarTenbckas pabora B jabopatopum «JlanmmadTHas apxurtextypa» HWHcTHTyTa
Hennponorun  Hammonanbuoit ~ Axagemun  Hayk  AsepOaiimxkana. B HayuHO-
uccienoBarenbckoin  pabore Ha Il mexame mas w nHa |l nmekage aBrycra 2019 1. Ha
tepputopusix Craporo bynwsBapa, HoBoro bynwsBapa m Ilnomanm Pnara HanmonamesHOro
[Ipumopckoro Ilapka mnpoBeneHbl HaOMOAEHUS, cOOpaHbl repOapuM U ONpPEIEIECHbI
TaKCOHOMMYECKUI COCTaB JEKOPATUBHBIX JACPEBbEB, KYCTAPHUKOB U TPAaBSHUCTBIX PACTEHUM
u3 51 cemeiictBa, 78 ponoB T 97 BUAOB, U3YUEHBI TPYNIIUPOBKA PACTEHUH B KOMIO3UIUAX IO
JIEKOPaTUBHBIM NpHU3HaKaM, (POPMBI CO3AaHUS KOMITO3UIUM, TpaBUiIa HMCIOIb30BAaHUS MaJbIX
apXUTEKTYpPHBIX (GOpM, GOpMbI 0OpE3KH 1€PEBHEB U KyCTAPHUKOB.

@opMBI  CO3aHUs HEKOTOPBIX H3Y4YEHHBIX Komnosunuii B HannonansHOM
[Ipumopckom [lapke noka3aHsl Ha pucyHkax 1- 4.

I'eomerpuueckue GopMbl KOMIO3ULUN B PEryJIIPHOM CTUJIE:

OpurnHasibHbIEe (HOPMBI KOMITO3HUITUH B JTaHAMA()THOM WU TIEH3a)KHOM CTHIIEC:
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Punec.

dekopart

CornacHO CyIIECTBYIOLIMM CaHUTapHO-

Pmnc. 4.

TUTUEHUYECKUM HOpPMaM B KPYIHBIX
MIPOMBILIUIEHHBIX TOPOJIaX, B TOM 4YMCJe U B T.baky, miomaib 3eJIeHbIX HACAXKIACHUHN JT0HKHA
coctaBisaTh 45-50% ot oOuieit sxunoi 3actpoiiku uiu 26-30 M2 Ha onHoro xutens [1; 3].

B Haunonansnom IIpumopckom bynbBape coueranue Apyr ¢ ApyromM BEUHO3EIEHBIX U

JUCTONAJHBIX PACTEHMH CO3[al0 BBIPA3UTENbHBI ASCTETHYECKUH 00pa3 anamadTHON
apxuTeKTypbl. CucTeMbl (POHTAHHBIX OAaCCEHOB 000rallalT CKBEPHI MPOTYJIOK U YIyUIIAIOT
MHKpPOKJIUMAT TeppUTOpuu OyibBapa. JleKopaTHBHBIE pacTeHUs MOCaKCHHBIE BOKPYT
0acceifHOB, B TOM YMClIe 0OBEKTHI JaHAMA(QTHOTO Tu3aiiHa M MaJlble apXUTEKTYPHBIE (JOPMBI
YCUJIMBAIOT XYyJI0’KECTBEHHO-aPXUTEKTYPHBII 00pa3 MapKoBOTro aHCaMOIsL.

n3ydeHHbIx B HarmmonansHoM [Ipumopckom [apke moka3zansl B Tabmuie 1.

TakcoHOMUYECKHH COCTaB M IIPOUCXOXKICHHE HEKOTOPBIX JACKOPATHBHBIX PACTECHUH

Tabnunuya
Ne CemeiicTBO Pon Bun Poauna
1 CoCHOBBIE - CocHa - Dnpaapckas COCHa - Espona. Asis
Pinaceadlindl. PinusL. Pinus eldaricaMedw. pora,
2 Cunp - I'mmanalickuii cuap - Amxup, Bocrou-
CedrusMill. Cedrus deodaratéaws. HbliE Mapakern
3 Enp - AsHCKas enb - CeepHas
PiceaDietz. Picea ajanensigisch. Amepuka
Kumnapucossie - OOBIKHOBEHHBIH MOXIKe- .
MoxoxeBeTbHUK- . Bbosnbmoit u
4 Cupressaceae . BeJLHUK - Juniperus -
JuniperusL. . Maueii KaBkas
F.W.Neger communid..
Tyst - Thuja(L.) 3ananHas Tys -
5 Tourk. Thuja occidentalid_.) HAnoms
XeMokumnapuc- Hyrkanckuii xemokumnapuc- CeBepHast Ame-
6 Chamaecyparis Chamaecyparis nootkatensi puka , CeBepuas
Spach. Spach. Kanudopuuns
XeMokumnapuc- JlaBcoHCKMT XeMoKkunapuc- CeBepHast Ame-
7 Chamaecyparis Chamaecyparis puka , CeBepHast
Spach. lawsonianaParl. Kamngopuus
8 Kunapuc - Kunapuc apusonckuii - Kamngopuus,
Cupressug.. C. arizonicaGreene Mekcunka
9 ®DuankoBbIe - ®uanka - AHIOTHHBI TJ1a3KH - Viranmst
ViolaceaeBatsch. Viola L. Viola x. wittrockiana
Kap6o6poryc - Po3oBouBeTkoBbIil Kap6o-
10 _Au30HOBEIC - Carbobrothus 6potyc - C. roseus IOxkHas Adpuka
AizoceaeRudolphi
Schwant. Schwant.
11 Yaiinsle - Kamenns- SInoHcKast KaMenus - Snonus, Uagus,
Theacead.Don Camelial. C.japonical. Kurait
12 MarsnounueBsbie - Maruonus - JlunuenseTkoBas MarHoyus Bocrounas Azus
Magnoliacead).St.Hil. Magnolial. Magnolia liliflora Desr. Kuraii, SImonuns
CaroBHUKOBBIC - o
CaroBHUK - KpI/IBOHI/ICTHBII/I CaroBHHUK-
13 Cycadaceae Snonuns
CycasThunb. Cycas revoluta hunb.
L.A.S.Jonson
14 MacnuHoBble- Jluryctpym - SInoHCKUM IUrycTpyM- KaBka3,Ykpauna
Oleacead_indl. LigustrumL. Ligustrum japonicunt.. MosgaBus

1
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15 )I(aCMPIH - CaM6a.KCKI/II7I ’KaCMUH- Kurait
Jasminuni. Jasminum sambdc.
16 IInatanoBble- [Inaran- BocrouHslii natas- CesepHas
Platanaceaébumort. PlatanusL. Platanus orientalisL. Amepuka
17 Tucosslie- Tuc - OCTpOKOHC‘I-HBII\/'I THC Eppoma
Taxacead-. Gray TaxusL. Taxus cuspidat8ieb.
BykoBrie - 0- Kamennsrit 1y06-
18 Fag}altceaeA.Br. QuIe[?/cusL. Quercus ilei_. FOxcHas Epona
19 PozomnserHsIe - umoBHUK- O6LIKHOB6HHE.IH po3a- Kuraii, Kopes,
Rosaceagduss. Rosal. Rosa canind.. SAnonns
20 Tl'oprensuessie- T'oprensus- KpynHonucraas ropreHsus P T—
Hydrangeacea®umort. Hydrangeal.. Hydrangea macrophyll®C.

TemnepaTypHblii peskuM I.baky CKIaabIBacTCs MOJ BIUSHUEM OMBIBAIOIIETO €TI0 MOPS
U Ipuierarouiel ¢ 3amajga noiaynycTelHU. CpeaHsis rojgoBas TEMIIEpaTypa BO3AyXa paBHA
14°C. B o6uiem TeMIepaTypHbIE YCIOBUS CPABHUTEIBHO OJIArONPUSATHBI [T IPOU3PACTAHUS
LEJIOro psAja JMCTONAJHbIX, BEYHO3EJIEHBIX JIMCTBEHHBIX PACTEHUM M HEKOTOPBIX HOMKHBIX
BHUJIOB XBOWHBIX [2; 9, 15].

Ha Ttepputopun Hanumonanenoro IIpumopckoro OynbBapa co3jgaBas pa3iId4yHON
¢dopmbl (OBall, IPSIMOYTOJIBHUK, KBAAPAT, PsI0BbIE OCATKHU, KPYT, pOMO, Ta0UPUHT, LIBETHUK
U T.J1.) KOMIIO3UIMM TOCaKE€Hbl BEYHO3EJEHbIE M JIMCTONAIHbIE JAPEBECHO-KYCTaPHUKOBBIE
pacTeHus U3 3apyOeKHOW M MECTHOH (DIIOpBI — €Ilb, TysI, MOXOKEBEIbHHK, araBa, MMpaKaHTa,
iataH, 1yo u T.1. BOKpyr miomanok oTapixa npeaHa3HaYeHHBIX JUIs B3pOCIOro MOKOJICHUs
U JIeTe pacIoJIOKEHbl IBETHUKM M MalbMbl, KaMEHHbIE Teppachl OyibBapa IOKPBITHI
BBIOLIMMHUCS PAaCTEHUSIMHU, B OCHOBHOM JioHULepoil. Ha ¢oHe snpaapckoii cocHbI, KUMapuca,
€JI1, TYH, NaJIbMbl, MOX’KEBEJIbHUKA, IEKOPATUBHON MaCJIMHbI, XaMEKUIIapHuca, JUTyCTpymMa 1
JPYTUX XBOWHBIX, BEYHO3EIEHBIX JAEPEBbEB M KYCTApHUKOB JaHAMAQTHAs apXUTEKTypa
[Tpumopckoro OynpBapa NPUBJIEKAET CIOJIa MHOTOUMCIIEHHBIX OT/BIXAIOLIUX HE TOJBKO B
BECEHHE-JIETHUE CE30HBI, HO U B OCEHHE-3UMHHE BPEMEHA roja. LI[BeTHUKN pacronoxeHHbIE
M0 BCEHW TEepPPUTOPHAIBHON ToJIoce OysibBapa WIPAOT 3HAYUTENIBHYIO POJIb U B OOBIYHBIC
paboune JHM CO3JAIOT Becénoe, Mpa3JAHUYHOE HAcTpoeHHe. B  KOMIO3MLHMAX BOKpPYT
JIEKOPAaTUBHBIX JEPEBbEB, KYCTAPHUKOB M TPABSHUCTBIX PACTEHUN CO3[1aHa IMOJACTUIIKA W3
IIBETHBIX MEJIKMX KaMHEH U ra30Ha.

[Tonoca npeBecHbix mocanok mupuHod 10-12 M u BeicoTOM 15-17 M cHmkaer
CKOpOCTh BeTpa B 2 pasa Ha paccrossHud oT 200 go 600 M. MHorue pacteHus o6ianaroT
CIOCOOHOCTHIO MPOU3BOUTH OaKTepun yOuBaromue 0071e3HeTBOpHBIE MUKPOOHI [3; 51].

Ha Teppuropun Haumonansnoro Ilpumopckoro Ilapka, npu co3gaHuu KOMITO3ULIMN
OUYEHb MCKYCHO MCIIOJIb30BaHbl Mayble apXUTeKTypHble Gopmbl. K aTuM gopmam oTHOCSTCS
paznnuHble GUrypsl — «Jletn Bokpyr ponaps», «XynoxkHHUK», «MyK4KnHa TOJAOMUN PYyKY»,
«Urparomuii B maxmarbs», (OHTaHbI, pa3HOLBETHbIE (POHAPHU, CKAMbHU, [[BETOYHBIE TOPIIKH.
Mauible apXUTEKTypHbIE (OpPMBI MPHUIAIOT TEPPUTOPUM OyibBapa euié OOJIBLIYI0 KpacoTy,
JIENal0T OT/ABIX MPUXOSILIETO CI0a HaCeIeHUsl YA0OHBIM U palliOHAIbHBIM.

OtapIx Jrozell cpenn 3€NEHBIX HACaXAECHUH CO34a€T YCIOBHSA IS HUX XOPOLIETO
MICUXOJIOTHYECKOr0 caMouyBCTBHs. EIE B IpEeBHOCTH JIOAM CTPOUIIM CBOU KWIJIMILA B JIECY,
ropax, BOKpYr pek u 03€p. Co3gaHue TakuX pacTUTENbHBIX OHOLEHO30B YIydllaeT
KU3HEHHYIO JI€ATEIbHOCTD JIIOJEH, YCIIOKauBaeT HEPBHYIO CHUCTEMY, MOJOKUTEIBHO BIUSET
Ha uX 370poBbe [4; 3].

Ha Ttepputopun Haumonansnoro Ilpumopckoro Ilapka ocoGeHHO mpuBIEKaeT
BHHMAaHUE Y4acTOK M3 Pa3lIMuYHBbIX BUAOB KakTycoB. JKuBas Haanuch «bynpBap» co3gaHHas
U3 JUrycTpyma mnpeBpaTwiack B sMOnemy HammonansHoro IIpumopckoro Ilapka. Ha
OynbBape pacTyT 3 sK3emIuipa JepeBa 06ao6ab. M3 Hux camomy monoaomy 50 ner, a
octasibHBIM 205 1 215 ner. Ha OynbBape MHOTOJIETHHE I[BETHI, HAIIPUMED, PO3bI U a3aJIUH HE
CMEHSIOTCS B TEUEHHME CE30HA, & OJHOJETHUE IIBETHI CMEHSIOTCS B FOJy ABa pa3a. B mepsslii
pa3 OHM CMEHSIOTCS B Haualle OKTAOpS — 3TO OCEHHHE IBEThl M YyKpamaroT OyiabBap B
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XOJIOJIHBIE MecsIbl. Bo BTOpOi pa3 — BECHOW CaKalOTCs TEIUIONIOOMBBIE BECEHHUE IIBETHI
IIPUBE3EHHBIE B OCHOBHOM HX | onnannnn.

N3 XBOMHBIX NIEpEBBEB COCHA, €l1b, KHMIIAPUC, MOYIKEBEIBHHUK M Jp. BBIIYCKas B
OKpPYKAIOIIYI0 CpeAy 3HAa4MTElIbHOE KOJIMYECTBO JIETyYMX BEIIECTB — (UTOHLUIOB
YHAYTOXKAIOT BpEIHBIC JUIsI OpraHu3Ma OO0JIE3HETBOPHBIE MUKPOOBI M 00O0TaIarT BO3AYX
CMOJIMCTBIMU BelnecTBamu [5; 3, 7, 10]..

Jns npeBpamennss HaumonansHoro IIpumopckoro Ilapka B :KeMUyXKHUHY TOPOIACKOTO
apXUTEKTYPHOIO aHCAaMOJIs JOJDKHBI ObITh CO3/JaHbl HOBBIE, Pa3IM4HON (OPMBI KOMIIO3ULIUHY,
UCIIOJIB30BaHbl IIEPCIIEKTUBHBIC, JACKOPATHBHBIE [EPEBbs, KYCTAPHUKU M TPABSHUCTHIC
pacTeHus. HUHTPOAYLHMPOBAaHHBIE W3 MECTHOM U 3apyOexxHoi ¢uopbl. HanmoHanbHbIH
[Tpumopckuii Ilapk Kkpome KpacuBOoro M yAoOHOro mapka - Hallla MCTOPHs, MPOILIOE,
Hacrosiuee U oyaymee. Kax/plii rpax/1aHuH J0JDKEH BHECTH CBOM BKJIAJ IS IPOLBETAHUS
POIHOrO Kpas

B pesynprate mnpoBeneHHs Hay4yHO-HccienoBarelbckoll paboTsl B MHcTHTyTe
Jennpomnorun BeIABIEHO, 4TO U3ydeHHble B HanmonaneHoM IIpumopckom Ilapke MmecTHbIE
U MHTPOAYLIMPOBAHHBIE M3 MECTHOM M 3apyOexHOH (uIOpbl BUIbI AEKOPATUBHBIX JI€PEBLEB,
KYCTApHUKOB M TPAaBSHUCTBIX PACTEHHI XOpOLIO aJanTHPYIOTCS B YCIOBMSIX AMNIIEpOHa,
SBJISIIOTCSL MEPCHEKTUBHBIMHU W B JaJIbHEHIIEM Lel1ecoo0pa3HO HUX UCIONb30BaHUE B
o3ejeHeHuN I.baky, npu CO3JaHUM KOMITO3HULIAMN.
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AHHOTAIUA

N3ydyeHa 3MMOCTOWKOCTH COPTOB SIOJIOHU Pa3IUYHOTO 3KOJIOTO-TeorpaduiecKoro
MPOUCXOKICHHUSI B YCIOBHUSX W3MEHSIOMIETOCS KIWMara. BBISBICHO, YTO WMHIYKIIHS
3alMTHOTO OTBETa OoJiee BhIpaXKeHa Y OTEYECTBEHHBIX cOpTOB si010Hu Coro3, [Ipukybanckoe,
Opdeli B cpaBHEHMH C WHTPOIYIMPOBAHHBIMU copTamu Opiau Mak, [lupoc, Jlurom.
YCTaHOBIEHO, YTO MEXaHHM3Mbl OMOXMMHYECKOW aJanTaluu CHeIU(PUYHBI IS KaXI0Tro
COpTa M 3aBUCHT OT CIIOKUBIIUXCSI META0OTUIECKIX B3aMMOJICHCTBHIA.

KuioueBbie ciaoBa:  s0J0HS, COPT, 3UMOCTOMKOCTh, 3alllUTHBIA  OTBET,
METa0O0JINYECKHE B3aUMO,ICHCTBHS

Abstract
Studied the winter hardiness of apple varieties of various ecological and geographical
origin in a changing climate. The induction of a protective response is more pronounced in
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domestic apple varieties Soyuz, Prikubanskoe, Orfey in comparison with the introduced
varieties Erly Mak, Piros, Ligol. It was found that the mechanisms of biochemical adaptation
are specific for each cultivar and depend on the prevailing metabolic interactions.

Key words: apple tree, cultivar, winter hardiness, protective response, metabolic
interactions

BBenenmne. YcCTONYMBOCTH K CTPECCOBBIM (pakTOpaM 3HMMHE-BECEHHETO MepHuoaa
ABJISIETCSl  BaXHOM  COCTaBIAIOIIEM  aJalTUBHOIO IOTEHUMana copra. Ajanranus
PETHOHAIBHOTO COPTUMEHTA SIOJIOHM B YCIOBUSX MEHSIOIIETOCS KiIMMarta TpeOyeT OLEHKU
HAOMIOIaeMbIX  TEHIACHIHMH  (QU3HOJIOr0-OMOXMMHYECKUX  HM3MEHEHHH, CBS3aHHBIX C
YCTOMUYUBOCTBIO.

B cBA3M ¢ 3TUM MOHHMTOPHHI M JETalbHOE H3y4eHHE (PU3HOIOr0-OMOXUMUYECKHX
IPOIIECCOB B TOJIMYHOM LIMKJIE PA3BUTHUS SOJOHU SBIISIETCS BAXKHBIM JUI Pa3padOTKU METOIOB
JTUArHOCTHKU YCTOMYMBOCTH M BBISBJICHHIO HamOojee aJalTUBHBIX I'e€HOTUIIOB. OTBETHBIC
peakuuu, MO3BOJISIIOIINE PACTEHHUSIM HPHUCIIOCOOUTHCS K HOBBIM CTPECCOBBIM YCIIOBUSIM
3aTparuBalOT MeTabonusM, husnosgorunueckre GyHKIUU, TOMEOCTa3 U IKCIPECCUIO TeHOB [1-
3].

B 3apy0exHoii 1 0TeueCTBEHHOM TUTepaType BaXKHOE MECTO 3aHUMAIOT UCCIIEIOBAHUS
[0 HW3YYEHHI0O MEXAaHHU3MOB CTpEcCa, BbDKMBAHUS M aJalTalud pacTeHUW B YCIIOBUSAX
J100aNbHOTO M3MEHEHUsS KiuMaTa U JIEHCTBUS AKCTPEMATIbHBIX AKOJIOTHYECKUX (PaKTOPOB.
JloctaTouHO fAeTanbHO M3ydeHa MpodieMa 3MMOCTOMKOCTH W YCTOMYMBOCTH PAacTEHUH K
MOHIDKEHHBIM TemriepatypaMm. Co3gaHa orpoMHass 0a3a JaHHBIX, MOKa3bIBalOIIas, YTO
pa3BUTHE 3MMOCTOMKOCTH, ajanTaldsg K HOHWKEHHBIM TeMIepaTypaM COIPOBOXKIAETCS
psaaoM (DU3HOJOTHYECKHX UM OMOXMMHUYECKUX W3MEHEHWH, HANpaBJICHHBIX HA MPEOJOJICHUE
neiictBust HeOmaronpustHoro ¢akropall-3]. K HUM oTHOCATCS M3MEHEHHS B METa0OIM3Me
YII€BOJOB, JUMHUAOB U (OC(OIUNHII0B, HAKOIUICHHE KPHOMPOTEKTOPHBIX BEIIECTB, YTO B
LIEJIOM TI03BOJIAET M30€KaTh MEXaHHMYECKOro MOBPEXKACHHS MeMOpaH KpuCTaljlaMH JIbJa,
MOCJIEICTBHUI 00€3BOKMBAHUS U TIOBPEKICHUS KICTOUYHBIX CTPYKTYp [4-8].

ens nHacTosimei pabOThl — HU3YYUTH (HU3UOJIOTO-OMOXUMUUYECKHE H3MEHEHHUS B
noGerax COpTOB SIOJOHH PA3IUYHOTO IKOJIOTO-reorpapuueckoro MpOUCXOXKIEHUs, BBISBUThH
COpPTOBBIE pPa3IMuusi B (OPMUPOBAHUHU 3ALIUTHOIO OTBETa Ha YCJIOBUS 3UMHE-BECEHHETO
nepuoza.

O0bexkTbl W MeTOABbI HccjenoBaHuil. lccienoBaHus MNPOBOJWUIUCH B 3UMHE-
BeceHHU mnepuoa 2019-2020 r. Ha 6a3e 3A0 OIIX «llenrpansHoey», LIKII «IIpubopHo-
aHAJTUTUYECKU», TabopaTtopun usnonoruu u ouoxumun pacrenuit ®I'bHY CKOHIICBB,
r. Kpacnonap. O0bexTamMu rccie10BaHui SBISUIUCH COPTa!

— Aiigapen - xkoutpoib, (CIIA), Jluron (ITompma), [lpuky6anckoe (Poccus,
CK®HIICBB) 2010 r. mocaaku Ha moaBoe CK4 mpu cxeme mocagku 0,9 x
4,5;

— ®opryna, Coro3 (Poccus, CKOHIICBB) 2000 . mocagku Ha mogsoe M9 npu
cXeMe Mocaaku 2 X 5;

— Dpmu Maxk (CIHA), Ilupoc (I'epmanus), Opdeit (Poccus, CKOHLICBB)
1998 r. nocanku Ha moaBoe M9 nipu cxeme nocaaku 2 x 5.

Jns uccnenoBaHUi OTOMpad TIOJHOCTHIO BBI3PEBIINE IMOOErM C TpeX JepeBbEB
KaXIO0ro copra B S5-KpaTHOM NOBTOpHOCTH. llokasaTtenu BOAHOrO pexuMa ONpeAessiin
BECOBBIM METOJIOM IIOCJIE€ BBICYIIMBAHUS HaBecOK B Tepmoctare npu 105 °C 1o nmocTosiHHON
Macchel. ColeprkaHue Kpaxmajia M pacTBOPUMBIX CAaXapoB OMPEAEISIU C HCIOIb30BAaHUEM
AHTPOHOBOIO peakTuBa Kojopumerpuuecku Ha ®IK-56 pu pymne BosHbl 670 HM, KpacHOM
cBetopmibTpe cornmacHo Meroguke. CojepXaHuWe TPOJMHA ONPEACISUId  METOAOM
KamuIIpHOTO 31eKkTpodopesa Ha npudope Kamens 104P cormacHo meTomuke, OCHOBaHHOM
Ha TIOTYyYEHUH 3JeKTpodoperpaMmbpl ¢ TOMOIIBIO MPSIMOTO ACTEKTHPOBAHUS TOTJIOMIAOIINX
KOMITOHEHTOB MpoObI [9]. OnbITEl MpOBOAWIA B 3-KpaTHOM aHAJIUTHYECKON MOBTOPHOCTH.
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AHATOMO-MOP(OJIOTHUECKUE OCOOCHHOCTH TOIMYHBIX MOOErOB H3ydalld HAa BPEMEHHBIX
npenaparax IOMNEPEYHbIX U IPOJOJIBHBIX CPE30B, CHIENAaHHBIX OpuTBOH OT pyku. Cpesbl
OKpAIIMBaJIX OCHOBHBIM (DYKCHHOM U MPOCMATPHUBAIH B Karjie BOAbI pu yBenuueHuu 10x10
u 10x20 ma mukpockome Olympus BX41 («Olympus corporationy», Smonust) coriacHo
metoauke [9]. DKcrnepuMeHTalbHbIE JaHHBIE 00padaThIBaIM C MOMOIIBIO OOIIETIPUHSATHIX
METOJIOB BapHaIllMOHHOM cTaTUCTUKH [10].

OOcy:xnenne pe3yiabTaToB. DusnoNOrHuecKkue MW OUOXMMHUYECKUE W3MEHEHUS,
IPOUCXOJAIINE B TKaHAX sI0JOHM B MEPHOA MOATOTOBKMU K 3MME, B 3HAUUTEJILHOW CTENEHU
o0ecrneynBarOT WX  3UMOCTOHKOCTh.  llposiBleHwe  reHeTWdeckn  OOYCIIOBIIEHHOU
3MMOCTOMKOCTH 3aBUCHUT OT TEMIIEPATypHOI'O U CBETOBOTO PEXHMMOB, OT KOJIMYECTBA OCAIKOB
U UX paclpe/ieieHusl B TEUCHUE BEreTallMOHHOTO Nepruoia. DTUMH (PaKTOpaMu ONpeaesseTcs
HE TOJIBKO 00lIiee pa3BUTHE PACTEHUH 0JI0HHU, HO U CBOEBPEMEHHOE IPEKpallleHHe UX POCTa,
YTO HEOOXOIUMO Ui «BBI3PEBAHMS» JPEBECHHBI M MPOXOXKICHHS IPOLECcCca 3aKaTuBaHMUS,
00yCJIOBIMBAIOIINX UX MMOATOTOBKY K mepe3umoBke [11].

[lorogHo-knumaruueckue yciaoBuss B oceHHMM mnepuon 2019 r. crnoxwiuck
JIOCTAaTOYHO OJArOnpUATHBIMM s (HOPMUPOBAHMUS 3UMOCTOMKOTO COCTOSIHUS sIOJIOHH.
MukpockonupoBaHHE MOKA3aJI0 CBOEBPEMEHHOE U IIOJHOE BhI3PEBAHUE JPEBECUHBI U APYTUX
TKaHell TOAMYHBIX NPUPOCTOB, HAOIIOAANach YETKas TpaHUIA MEXIY JpPEBECUHOW U
kamOueMm. B nmepumenyiisipHOi 30HE TOJUYHBIX NPUPOCTOB OTJIOKHIICS 3allaCHOM Kpaxmal,
IOYKM HAXOAMJIMCh Ha CcTaAuu V. 3Tama opraHoreHesa — oOpa3oBaHHE apXeclopHabHON
TKaHU B bUIbHUKAX (puc.l).

Punc. 1. MnkpodgoTo rognyHoDeUN @be@a amen 3 o ARGDECOID—T M @ P HAWD [ S
nonepeyHblh cpe3 nobera, BuUAgHA TFTpaHUMUaAa Mexay ApeBecCHu
OCHOBHbBM GyRepHMRBOY NGiApHaAasas 30Ha nNobera € KpaXMainbHbl!
OKpacka OCHO®BHHIMPBAY K/TMHbLIA Ccpe3 nNAOoOJO0BOW NOYKWM € 3avya

10x10, 6e3 Kpacurtensa).

B nexabpe 2019 1. cpeaHemecsyHasi Temmeparypa BoO3[yxa Obljia BBIIIE
cpengHeMHoroseTHUX 3HadeHnit Ha 1,3 °C, wMakcuMmanbHas TeMmIeparypa BO3AyXa
nonHuManace Ao +16,7 °C, muHMManpHas omyckanack jao -5,8 °C. B AHBERRPpe
CpelHeMeCsYHas TeMIepaTypa Bo3Ayxa Oblja BBIIIE CPEIHEMHOTOJIETHUX 3HaueHu# Ha 1,5
°C, MakcuMallbHas TeMIlepaTypa BoO3Ayxa NoaHuManack a0 +12,6 °C, MuHuUManbHasd
onyckamace 1o -4,9 °C. B ¢deBpasie cpennemecsgHas TemmepaTypa BO3JyXa ObLia BHIIIE
cpengHeMHOrojseTHUX 3HadeHnid Ha 2,1 °C, wMakcuManbHas TeMmIeparypa BO3AyXa
nogauMaiach 1o +21,2 °C, munuManbsHas omyckaiack A0 -13,7 °C. B mapte cpenHemecsaHast
TeMmrepaTtypa Bo3ayxa cocraBimsia 9,3 °C, MakcuManbHas TeMIlepaTtypa BO3ayxa
noaHumanace 1o +26,1 °C, muHuMmanbHas omyckainack Ao -3,3 °C. CpegHemecsyHoOe
KOJIMYECTBO BBIMABIIUX OCaIKOB B nekadpe 2019 r. cocrasmsmo 12,8 mm; B ssuBape 2020 . —
21,3 mm, B deBpane — 17,7 mMm, B mapTe — 17,8 mm.

Baxneiimumu noxazatensMu  (U3HOJIOTHYECKOTO COCTOSIHHUSI MMOOETrOB B 3UMHHUUN
nepuoj, SBISAIOTCA IMapaMeTpbl BOJHOTO pexuma. B nureparype Oousbllioe BHUMaHUE
yIENSeTCS BOMPOCAaM COCTOSIHMST BOJABI BHYTPH KIETKM B CBSI3U C  IpoOsieMoit
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MOpO30CTOMKOCTH. W3BecTHO, YTO BOjAa SBISETCS OCHOBHBIM CYOCTpPaToM, B KOTOPOM
pa3BUBAIOTCS pEaKIMH, YIpaBIsAone wmeradonu3mMoM KieTku. CremoBaTeNbHO, OT
COCTOSHUSI U CTPYKTYPBI MOJIEKYJ BOJbI 3aBHCHUT YPOBEHb AKTUBHOCTH OMOXMMHYECKUX
nponeccoB [12]. CHuxeHue OBOJHEHHOCTH TKaHEW IMIpU TNEpPEXoJie PacTeHH U3
BETETUPYIOIIETO COCTOSHHS B COCTOSIHUE ITOKOSl IMPUHATO CUUTATh OJHHMM M3 IOKa3arenei
MOBBIIICHUSI UX YCTOWYMBOCTH K HEOIArompuATHBIM (akTopaM cpelbl M 3TOT HapaMeTp
MOKHO paccMarpuBaTh KaKk WHAUKATOp MUd(dEepeHIHAUd COPTOB IO YCTOHYHBOCTH K
OTPULIATENILHBIM TEMIIepaTypaM B IMepuoja 3uMHero rmnokos. [lpu 3TOoM wu3MeHseTcs
COOTHOIIIEHUE MEXKIY Pa3IHYHbIMH (popMaMu BOABI B CTOPOHY YMEHBIICHHS CBOOOTHOU U
MOBBIILIECHUS I0JIU CBSI3aHHOU BOJBI.

B Teuenue 3umHe-BeceHHero mnepuoga 2019-2020 rr. BBISBICHBI pa3ivyMs 110
cojiepaHuto oOmeld BOJbI (OBOJHEHHOCTH) B IMOOErax paslW4YHBIX COPTOB s0JoHU. B
neKadpe copepkanue o0IIei BoIbl BapbupoBasio oT 39,64 % y copra Alnapen no 45,09 % y
copra Coro3 (Tabnuna 1).

B mapre ¢ HavasioM aKTHBAlMd POCTOBBIX IPOIIECCOB M BBIXOJA W3 COCTOSHUSA
3MMHETO TIOKOSI OBOJHEHHOCTh MOOETOB yBEINYMIIACh, B OOJbILIEH CTENEHU Y COPTOB DpiH
Mak u Ailinapen u cocraBisiia 47,60 % u 44, 06 % COOTBETCTBEHHO. AJanTalMOHHYIO
YCTOHYMBOCTh PACTEHUIN K HEONArOmpHUSITHBIM YCIOBUSM 3MMHETO MEpPHOJa XapaKTepusyeT
MOBBIIIEHHOE COJIEp)KaHUe CBSI3aHHOW (OpPMBI BOABI. BBICOKMI MOKa3aTenh COOTHOLICHUS
CBSI3aHHOW (DOPMBI BOJBI K CBOOOIHOW CBHUIETEIBCTBYET O BBICOKOW YCTOMYHMBOCTH COPTa K
3UMHUM CTpeccam.

Ta6bnuya 1
pexun-maceaewpeinonB2e0p200m orHr2.0 B 9

MokaszaTenmn BOAgHOT O

OBOJHEHHOCTH, % CoOTHOIIIEHHE CBSI3aHHOM U CBOOOIHOM BOIBI
Coprt

nexadpb (beBpann MapT nexadpb (beBpann MapT
dopryHa 4456+2 31 | 34,11+1,21 - 3,41+0,05 3,17+0,12 -
Coro3s 45,09+1,42 | 41,55+£2,01 | 40,88+2,71 3,42+0,2 3,09+0,02 2,00+£0,21
Opmu Maxk 43,75+2.35 | 41,61+£3,25 | 47,6+3,14 1,49+0,05 1,65+0,05 2,61+0,21
[Mupoc 43,57+1,35 | 43,84+0,22 | 41,99+0,58 1,5440,04 1,56+0,34 2,03£0,02
Opdeit 45,00+2,36 | 41,89+2,35 - 4,08+0,01 4,08+0,23 -
Afimapen 39,64+1,52 | 39,73+1,12 | 44,06+1,58 4,50+0,03 4,12+0,02 2,00+0,12
Jluron 43,57+2.34 | 42,51£2,15 | 42,96+2,41 2,62+0,01 2,51+0,01 2,46+0,02
[puxy6anckoe | 43,25+1,03 | 44,69+4,12 | 43,4543,45 4,31+0,03 4,30+0,12 1,91+0,01
HCPys 1,44 2,71 2,22 0,99 0,91 0,28

MpunmMe yggHAMHEHd:ble OTCYTCTBYIHT

B nexabpe-deBpane HU3KUE MOKA3aTeNM COOTHOLICHHS CBA3aHHONW U CBOOOHOM GopM
Bonbl (1,49-1,65) nabmomanu y coptoB Dpnu Mak, Ilupoc, cBumerenscTByrone o0 HX
MOHWKEHHOW 3MMOCTOHMKOCTH. Camble BBICOKHME IIOKAa3aTEIM COOTHOLIEHMS CBSI3aHHOW U
cBoOonmHoN (opm Boawl (4,31-4,50) B oTOT mepwonm HaOmOgaIM y copTtoB Aiimapen,
[TpuxyOaHckoe. B MapTe ¢ HavagoM akTHUBAI[MM POCTOBBIX IPOIECCOB MPOU3OIIET MEPEXO]
CBs3aHHOM (hOPMBI BOJIbI B CBOOOJIHYIO, MIOKA3aTeNIM COOTHOIIECHUS CBA3aHHON U CBOOOJHOMN
(GbopM BOJIBI Y Pa3IMYHBIX COPTOB SIOJIOHU BRIPOBHSUTHCH U cocTaBisu 1,96-2,46.

B nepuon HM3KOTEMIIEpaTypHOHM aJanTalyy B MPEA3WMHHMN NEPHOJ HAKAIIMBAIOTCS
YIJIEBOABI, CIIOCOOCTBYIOIIME MOHMKEHHIO TEMIEpaTyphl JbJ000pa30BaHUA B TKaHIX
pacTeHM © BBINONHAONIME P 3amuTHBIX  (yaxouit [13]. Kpaxwman, sBrstonuiics
OCHOBHBIM 3allaCHbIM BEIIECTBOM B 3UMHHHA MEpPHOJA CIOCOOCTBYET (POPMUPOBAHUIO
NOBBIIIEHHOW  3UMOCTOMKOCTH  si6moHum  [7]. B kierkax Kopel — s0JIOHM  Tpu
MHUKPOCKONMPOBAHUH OH BUJIEH B BUJIE OBAJIbHBIX IpaHyl (puc. 2).
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B nexabpe Hambosbiee KOJIMYECTBO Kpaxmaina oOHapykeHo y coptoB Coros, Jlurodn,
[Ipuxy6anckoe u cocrassio 1,63-1,97 mr/r cyxoro BemectBa (puc.3).
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copTa

A

Pnc -ABHaMMKa coOfepXaHUS KpaxBi@aageaH By ik oEelp2s06 ar g2 0 IHC P3 1 M+

peka@OpurAd; pesdanbMMEbBpT

[Tocite BO3IEHCTBUS TIOHMKEHHBIX TEMIIEpaTtyp B (eBpajlie CoJepKaHUE Kpaxmaia
YMEHbBIIUIIOCh y copToB Aiinapen, Jluron, [Ipukybanckoe B cBsi3u ¢ ero ruAponusom ¢ 1,14-
1,97 no 0,87-0,97 mr/r cyxoro BemiecTaa.

B mapre y copra IlpukybOaHckoe coaepkaHHe Kpaxmala OCTaloCh Ha TMPEXHEM
ypoBHe, y coptoB [Tupoc, Aiinapen, Jluron yBenmumiocs 1o 1,37-2,45 Mr/t cyxoro BemiecTsa
B CBSI3M C €r0 BTOPUYHBIM CHHTE30M, KOTOPBIH 3aTEM PacXOJyeTcs Ha POCTOBBIE MPOIIECCHI.
Takum oOpazom, y coptoB Aiinapen, Jluron, IlpukybaHckoe auHaMHUKa COACPIKAHUS
Kpaxmalia uMella Ba)KHOE 3HaYeHHE B MPolieccax aJanTaliy K 3MMHUM YCIIOBHUSIM.

[Ipn cHmXeHUM TeMreparypbl B TKaHSIX HoOera sSOJIOHM MPOMCXOAUT UHTEHCHUBHBIM
THAPONM3 Kpaxmana, B pe3yiabTare 4dYero oOpasyroTcs onmrocaxapunabl. Caxapa,
HaKaIlJMBaeMble B OOJBIIOM KOJUYECTBE, NEHCTBYIOT, MPEXkAE BCEro, Kak OCMOJUTHI IS
MOJJEpKaHUSI KJIETOYHOTO ToMeocTa3a. B pe3ynbTaTe MOBBIIICHUS OOIIETO COACPIKAHHS
caxapoB, TOYKa 3aMep3aHHsl COIEPKUMOTO KIETOK CHIDKAaeTcs U oOpa3oBaHHME JIbAa
MPOUCXOIUT B MEXKKJIETHHKAX. [IpM 9TOM MPOTOMIACT MOCTENEHHO O0E3BOKMBAETCS, UTO
MPEMNSTCTBYET BHYTPUKIETOUYHOMY 0Opa3oBaHuio jbaa [14, 15].

N3BecTHO, 4TO TUAPOIHU3 KpaxMaia U HAKOIUICHHE B IUTOIIA3Me BOJOPACTBOPUMBIX
caxapoB (caxapo3sa, TTI0K03a, (PyKTo3a) IPH JACUCTBUU HU3KUX TEMIEPATYp YCUIIUBACTCS y
MOPO30CTOMKHUX cOpTOB [16].
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B Hammx w#ccrenoBaHUSAX OIpENeNeHUE COJACPKAHUS CYMMBI BOJOPACTBOPUMBIX
caxapoB (caxapo3bl, TJIIOKO3bI, (pPyKTO3bI), oOpa3zoBaBIIeeCs] B pe3yibTaTe THAPOIH3A
KpaxMaia TIoKasajio, 4To B ()eBpajie ero KOJIMYECTBO YBEIUUYMUIIOCH B CPAaBHEHUH C JIEKaOpeM y
BCEX M3y4aeMBIX COpPTOB, a B MapTe€ YMEHBIIWIOCh B CBSI3U C aKTUBAllMEH POCTOBBIX
IIPOLIECCOB.

B deBpane wmakcuManbHOE COAep)KaHHWE PacTBOPUMBIX caxapoB (24,90-34,82 wr/r
CYXOro BEILECTBa), CBHJCTEILCTBYIONIEE 00 MX KPUOMPOTEKTOPHOW (YHKIUH, OTMEUYCHO Y
coprtoB Ilupoc, Opdeii, Aiinapen, Jluron. Y 3Tux copToB BOAOPACTBOPUMBIC caxapa BHECIIH
CYIIECTBEHHBIN BKJIA]] B aJalTAllUI0 K 3MMHUM HEOJIaronpusITHBIM ycI0BUAM (puc. 4).
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Pwuc. dukdne@amepXaHms BOAJOpPACTBOPMUMBBXe CCeaHXxHaNpio BR eBp nkooap e2 G
2020 rds. MHeCPaHpB; P2 BPANHMBOD T

Caxapo3za ¥ NpoaWMH B 3MMHEE BPEMs BBINOJHAIOT POJIb OCMOIPOTEKTOPOB, OHHU
3alMIIaloT OeNKM OT MHAaKTUBALIUM B YCJIOBHUAX OO€3BOKMBAHUS, CHWXKAIOT TEMIIEpaTypy
3aMep3aHMs COJIEPKUMOTr0 MPOTOIIIAcTa IPeAoTRpalias 00pa3oBaHUE KPUCTAIUIOB JIbJA.

MaxkcumanbHOE COZEep:KaHUE caxapo3bl B KOpE y BCEX COPTOB s0JIOHM OTMEYEHO B
nexabpe 2019 r. u cocTaBiAao B 3aBUCUMOCTH 0T copTa 2,04-5,28 MI/r cyXxoro BellecTBa

(puc. 5).
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Haubonpmiee ee konuuecTBo otmeueHo y coproB PoptyHa, Coro3, Aitnapen, Jlurou,
[Mpukybanckoe (3,68-5,28 mr/r cyxoro BemiecTBa). Y 3THX COPTOB B Jekabpe caxaposa
BBITOJIHMJIA CBOIO 3ALUTHYIO (DYHKIIUIO KaK OCMOIIPOTEKTOP.

B ¢eBpane ¢ BbIXOZOM pacTeHUN U3 COCTOSHUS TIyOOKOTO TOKOSl COJEp>KaHue
caxapo3bl yMeHbIIHIOCh 10 1,42-2,89 MI/r cyxoro BemiecTBa B 3aBUCHMOCTH OT copTa. B
MapTe B CBS3M C YCHJIEHHEM POCTOBBIX IPOLIECCOB BBICOKOE COJEPKAHHUE Caxapo3bl
COXpaHWJIOCh TOJIbKO Yy copTa ITupoc, y ocTanbHbIX H3ydaeMbIX COPTOB OHO cocTaBiisio 0,99-
1,30 mr/r cyxoro BemecTna.

Craemyer OTMETHTH, YTO y MHTPOAYLHpPOBaHHOTO coprta ITupoc (mpoucxoxneHue —
['epmanus) colepkaHue caxapo3bl MOYTH HE U3MEHSUIOCH B TEUEHHE M3y4aeMoro nepuoja, u
pPOJIb  OCMOIIPOTEKTOpA BBIMOJHSIN, MNO-BUAMMOMY, JpYTHe BOJOpPACTBOPHMBIE caxapa
(rmoko3a, GpyKTO3a), CoAepKaHUEe KOTOPBIX OBLIO BEJUKO (pHC. 4).

Bricokast BogoyaepKuBaromas CiocoOHOCTh UTOIIa3Mbl ITPH HU3KUX TEMIepaTypax
COXpaHsieTcs MPHU HAKOIUIEHUH HU3KOMOJIEKYISIPHBIX THIPO(UIBHBIX OEIKOB, CBA3BIBAIOIINX
3HAYUTEIbHBIA 00BbEM BOABI B BHJE THUAPATHBIX O000J0YEK. OTOMY CHOCOOCTBYET
B3aMMOJIeiCTBHE OEITKOB C MPOJIUHOM, KOHIIEHTPALIUS KOTOPOTO B 3THX YCIOBHUSAX BO3pacTaeT
[17].

3amuTHas (QYHKUIMSA MPOJIMHA KaK OCMOIMPOTEKTOpa MpH aJanTalud MpOsSBUIACH Y
coproB Dpimu Mak, [lupoc, Afinapen, Jluron B gexabpe 2019- despane 2020 rr. YV atux
COPTOB HaOJIIO/IaIM MakCUMajbHOE ero coxaepxkanue — 39,4-50,9 MKI/T ChIporo BelIecTBa

(puc. 6).
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]l ' 9 tS HIpoBeneHbl cpaBHUTEIbHBIE (HU3UOIOTO-OMOXUMHUYECKHE WCCIICIOBAHMS
1o0eroB COpToB SOJOHHU PA3TUYHOTO FKOJIOTO-TeOrpapuuecKoro MPOUCXOXKACHUS B YCIOBUIX
3uMHe-BeceHHero nepuojaa 2019-2020 rr. BeisiBieHbl coOpTOBbIE pa3nuyusi B (GOPMUPOBAHUU
3alIMTHOTO OTBETAa Ha YCJIOBUS M3MEHSIOLIErocs KJIMMara, KOTOpPblE TECHO CBSI3aHBI C HX
npoucxoxaenueMm. IlokazaHo, 4YTO MHIYKLHUS 3allUTHOIO OTBeTa Oojiee BBIpAXKEHA Y
OTeyecTBeHHbIX copToB si0moHM Coro3, Ilpukybanckoe, Opdelri B cpaBHeHUH C
MHTPOAYLUMPOBAaHHBIMU copTaMu Jpiu Mak, ITupoc, Jluromn.

VYcranoBneno, 4yto y coptoB Aiimapen, Jluronm, IlpuxybaHckoe TMOBBIIIIEHHOE
coJiepKaHue CBS3aHHON (OpMBI BOJBI, Kpaxmala, caxaposbl, MPOJIMHA B KOpE TOJUYHBIX
moOeroB BHEC/IM BAXKHBIM BKJIAJ] B MIPOIECCHI aIaNTalliy B 3UMHUN niepuoA. Y coptoB [lupoc,
Opdeit, Aiinapen, JIuron AMHaAMUKa CoJIEpKaHUS BOJOPACTBOPUMBIX CaxapoB MMeNa BaKHOE
3HAYECHHE B OTUX MIPOLIECCaX.
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Haubonbiiee komu4ecTBO caxapo3bl, OTMEUYEHHOE B JekaOpe y copTroB DopTyHa,
Coro3s, Ailinapen, Jluron, IIpukybanckoe (3,68-5,28 Mr/r cyxoro BemiecTBa), MOATBEPIUIIO
CBOIO 3alIMTHYIO (YHKIMIO Kak ocMomporekTop. Y copta Ilupoc comepxkanue caxaposbl
MOYTH HE HU3MEHSUIOCh U POJIb OCMOIIPOTEKTOPA BBHIMOJIHSUIM, MO-BHIMMOMY, JpYyrue
BOJIOPACTBOPHUMBIE caxapa (TII0K03a, (PPYKTO3a), CollepKaHne KOTOPBIX OBLIO BEMUKO. Takum
00pa3oM, MeXaHU3Mbl OMOXMMHUYECKOHN aanTaliy crienuduyHbl A Kaxa0ro copra. Briuag
pa3IMYHBIX KOMIIOHCHTOB 3alllUTHl B aJaNTallMOHHYI0 YCTOWYMBOCTH COPTa 3aBHCHT OT
CIIOXKHBIIMXCS MeTaOOJIMYeCKUX B3auMOJEHCTBHIl. B mpoliecce amanTaiuu BO3HHKAIOLIHME
KOMIICHCATOPHBIE MEPECTPOUKH MeTaboyiM3Ma BOCIONHSIOT 3aMEHY OJHUX TMPOTEKTOPOB
JIPYTUMHU.

[TomydeHHbIe pe3ynbTAaThl MOATBEPXKIAIOT HCIIOJIB30BAHUE JIaHHBIX (pU3MOIIOTrO-
OMOXMMHYECKHX MapaMeTpoB B KauyecTBE AMArHOCTHMYECKUX KPUTEPHEB YCTOWYMBOCTU B
3UMHE-BECEHHU U MTEPUOJL.
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Xosamsir H.A., Jonrak B.U.2
duTtoneHo3bl eriophyes hippophaenus nak yerse pexu Jarsip-lllemn pecnyonku
TeiBa

'or60Y BO «TyBUWUHCKMUN rocypgapcTs
‘HauuoHanbHb I -Mayasaesip »< An A
(P 0 ¢ cKubk3 bI N
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Apean pacripocTpaHeHHs 00J€TUXH BEIHUK, B AHIVIMK TI0 MOPCKHM yTecam oT KoHra
no Mopkimpa, mo Bceil IPUMOPCKOIl M ropHOil 4acTH 3amagHoii EBPOIEI, B LEHTPAIbHOI
[lIBetuu u Hopeeruwn, mo bantuiickomy mnobepexpo, Ha mobepexxkbe CeBepHOTO H
bantuiickoro Mopei, mpoTsHyiack depe3 Ypan nmo Cubupu, mpomspactas B ropax TsHb-
[Tans u mpoctupaercs no Jdansnero Bocroka [2, C. 98; 1, C. 114].

B Cubupu camble oOmIMpHBIC IUIOMIANA OOJEMMXOBBIX €CTECTBEHHBIX (DUTOIIEHO30B
BbIsiBIIeHBI B ThiBe, bypsatun, na Antae [4, C. 34; 16, C.201]. [lanHbie cBeIeHUSI MTO3BOJISIET
HEOOXOUMOCTh WX M3YyYEHHS M OLEHKU TMEePCIEeKTUBBl MPOAYKIMH OOJICTIUXH IS
UCIIOJIb30BaHUs B YCIOBUSIX PHIHOUHOM SKOHOMMKH.

DKCNEeTUIIMOHHO-MApIIPYTHBIMU ~ 00CTIEIOBAaHUSIMU ~ €CTECTBEHHBIX  (DPUTOLIEHO30B
obnenuxu Cubupr n MOHTONIMH BBISBICHO «pa3HOOOpa3we BpeauTeneil u Oose3Hed Ha
obnenuxe B yciaoBusiX ThIBBI, Uero He BCTpevaiu B Apyrux peruonax» [8, C. 5].

B ycnoBusix TyBbl 0COOEHHOCTBIO peanu3ai ONOpecypCcHOro NoTeHuaia o0Ienuxu
SBIISIETCS. BBICOKAsI 3aBHCHMOCTh €€ YPO)KalHOCTH OT KOMILIEKCa OMOTHUYECKUX CTPECCOPOB.
Ha nponykTuBHOCTH M caMOBOCCTaHOBIIEHHWE oOsenuxu B paiioHax PecnyOnuku TeiBa
BIUSIOT MPHUPOJAHBIE M aHTpororeHHble (aktopbl. Hambonee cyiiecTBeHHOE BIMSHHE Ha
pa3Mepsl MOMYJSIUN M ypoXKailHOCTh OOJEeNMXM OKa3bIBalM AHTPOIIOTE€HHBbIE (PAKTOPHI U
BpenHble opranusmsl [13, C. 224].

Marepuanbl M1 METOABI.

HccnenoBanust NpUpOJHBIX 00JIEMUXOBBIX (PUTOLIEHO30B HA TeppuTopuu Pecrybmnku
TeIBBI ~ HPOBOAWIM  METOAOM  3KCHEIULIHUOHHO-MApLIPYTHBIX  OOCIEIOBaHUN IO
oOuienpuHATHIM MeToaukamu reodotanuk [11, C. 78]. B JI3yH-XeM4YHKCKOM paiioHe OBbLTU
IPOBEJEHBl M3YYEHHE MapaMEeTPUUECKUX IoKa3zaTeled W Oompenensyiu Mop¢osioruyeckue
MPU3HAKU: BBICOTY PACTEHMIA, YHCIIO MOOETOB, YUCIIO U BENUYHMHY (IUIMHY U mupHuHY) [5, C.
88; 6, C.104].

HccnenoBanust 001eMuX0oBbIX (PUTOLIEHO30B MPOBOAMIM B YCThe peuku Jlarsip-Illemu
B OJJTHOM M3 palilOHOB OCHOBHBIX MecCT IpouspacTanus e€ B Pecnyonuke TriBa. Peuka Jlareip-
[IlemMun sBIsSETCS NPUTOKOM PEKH XEMUHK, IIPOTEKAET HA TEPPUTOpPHM [[3yH-XEeMUYHKCKOTo
paifona BOMM3M Hacen€HHOro nyHKTa Yslpaa-baxu, pacrnonokeHHOro B XeMUYUKCKOU
komioBuHe. Ceno Yblpaa-baxu pacnosioxkeHO Mo Mpoeknuu ['aycca B BOCTOYHOW JOJTrOTE
91°03'13", ceBepnoii mupote 51°10'14". I'eorpaduueckas kapTa TEPPUTOPHH JOJHUHBI PEKH
Hareip-IlleMu no 1aHHBIM a3pPOKOCMHMUYECKHUX ChEMOK NTOKa3aHa Ha pUCYHKeE 1.

AHanu3 11eHO(JI0p CHHTAKCOHOB OCYIIECTBIISUIM C MCIHOJB30BaHUEM TPaTUIIMOHHBIX
MeTo10B (iiopuctuku. OmpeneneHa XapakTepUCTHKA CHEKTPOB KM3HEHHBIX (OPM, THUIIBI
apeasioB. [IpoBogmnm omucaHue CTPYKTYPHl M IKOJOTO-(IopucTHUECKas KiacCHpUKAIIISI
PEelKO M CIOPaIMUECKH BCTPEUAIOIIMXCS COOOIIECTB, a TAKXKE OLIEHKAa MPOAYKTUBHOCTH M
1eHHOCTH (uTorieHo30B. DuTOIEHO3b 00JIeMMXHU 000COOICHBI OTIAETBPHBIMA KYPTHHAMH B
CMeCH C JIMCTBEHHBIMU MOPOJAMH: MBOH, TomojeM, 0epé3oil, kaparanoii u np. O6nenuxa u
4yacTb TEPPUTOPUM pPACIOJOXKEHa B TMpeesiax JIeCHOW 30HbI IIHPOKOJHCTBEHHBIX JIECOB.
Cpenu IpeBeCHBIX MOPOJ PACIOJIOKEH JIYT MOMMEHHBIN 371aKOBO-TUITYAKOBO-Pa3HOTPABHBIM.
O6nenuxoBble (UTOIEHO3BI IO MECTy MPOM3PACTaHUs YCIOBHO pa3Jeuid Ha TpHU
wiomaaky. Pa3smep mNpoOHBIX MIJIOMIANOK ISl BBIBICHUS (IOPUCTHUECKOTO COCTaBa
(GUTOLIEHO30B ONPEAETSIIM ONBITHBIM ITyTEM B OHOM U3 TPEX BapUaHTOB.
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Hamu u3ydeno coctosiHue o0aenuxu Ha TPEX BapuaHTax Iuiomaaso B 100 M2
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[TepBas momaaka XxapakTepru30BaIach KEHCKUMHU U MYKXCKUMHU (popMamu 00JIeTTNXH,
uMeeTcsl Hannuue nopocieil. TpaBIHUCThIM MOKPOB OOJENUIIHUKOB ObLT JOBOJBHO T'YCTOM.
Ha Bropoli miomanke obienuxa pociia B 3aTOIUIIEMON MMoiiMe, KOTOopas Iepechixana B
JETHUH HepuoJl MpU OTCYTCTBUU JoXkaAed. PurorneHos mnpexacraBisia coboi 5-10-netHue
3apociau OOJENMUXHU CPEIHEHW BBICOTHL. TpPEThsl IUIONIAJKA COCTOsJIA M3 KYCTOB OOJIENMUXH B
Bo3pacte A0 17 7neT, cpenud KOTOPBIX Mpou3pacTaia MBa. 3/[€Ch OTMEUAIOCh OOMIbHOE
Mpou3pacTaHue 3J1aKOBO-0000BBIX TpaB W YMEPEHHBIH TMPOIECC CaMOBOCCTaHOBJICHUS
o0Jenuxu.

Pa3mep npoOHBIX MIIOMIA0K AJIS BHISBJICHHS (hJIOPUCTUUECKOTO COCTaBa (PUTOIEHO30B
OTIpe/ieNieHbl OMBITHBIM MyTEM, HCIIOJIb30BaB MUHH-apeall ¢ €CTECTBEHHBIMU TPaHHUIIAMH Ha
momazny 25 M°. B onbITHOM y4acTKe K M3YUYECHHIO BCETO TOJIBEPTaNCh 95 B3pOCIBIX KYCTOB.
OCHOBOI 3KOJIOTHYECKOTO MCCIEAOBAHUS SIBUIMCHh U3YUYE€HHE OOIEro COCTOSIHHSI PACTEHUH,
BO3JICUCTBUE W BIMSHUE pPa3HBIX (PAKTOPOB Cpebl, BBISICHEHHE WX NPUYMH, H3YYCHHE
COCTOSIHMSI PAaCTUTENIBHOIO MOKPOBA. PacTUTENbHBIN MOKPOB ONBITHOTO YYacCTKa M3YyYEHO IO
METOANKE (IOPUCTUUECKOTO OMPEACIICHUS] U METOy T€00OOTaHHMYECKOTO OMMCAHUS COCTaBa
pacTeHuil Mo ceMmeiicTBaM C Y4eTOM YacTOThI BCTPEUAEMOCTH M OMOJNOTHYECKUX TPYII B
nepuoa  (EHOJOTHYECKOTO Pa3BUTHS 1O KIACCH(UKAIMKA PACTUTEIBHBIX (OpMaIiuii.
Pa3paboTka MONOKEHUSI IKOJIOTHUECKUX (DAKTOPOB M KOHIIETIIIMHM KOJOTHYECKOTO apeana,
00JIETTMXOBBIX 1IEHO30B OCYIIECTBIISIIMNCH HA OCHOBE aHaln3a Onoreorpad)uuecKux U SKOJIOT0-
duTonieHONOTHYECKUX TO3UMK. OOWiIre MOKPHITUS BHUAOB OLIEHWBAIM MO 7-0auibHON
KoMOUMHHpOBaHHOM mmikane J. BraunBlanquet r — ouens penko (1-4 ocobu); «+» — ocodu
pa3pekeHHbI U MOKPBIBAIOT 110 1 % mnommanku; 1, 2, 3,4 1 5 — MOKPHITO COOTBETCTBEHHO 1-5,
5-25, 25-50, 50-75 u Oomee 75 % mmomaaku. CreneHb MMOCTOSHCTBA BHUAOB B IIEHO3aX
ykaspiBanu 1o S—OamneHoi mkane: I, I, III, IV u V — cootBerctBenno 1-20, 2140, 41-60,
61-80 m 81-100 %. OOpabOTKy ONMCAaHWUH TPOBOJMIN TAOIUYHBEIM MeToioM. OcHOBa
METOJIOB HCCIIEJIOBAaHHM M Te00O0TaHWYeCKas OMUCAaHUE OCYIIECTBSUIUCH MO MaTepuaiam
[Tonrena#i (2008) [10, C. 92]. O6pabOTKy HaHHBIX MPOBOIWIM TAOIMYHBIMA METOJIAMH.
PesynbpTarel oOpabaThiBaii CTATUCTHUYECKUMU METOJAaMHU AWCIIEPCHOHHOTO aHallu3a 10
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HocnexoBy (1985) [3]. OkcnepuMeHTalbHbIE JaHHBIE MPOBEACHBI CTATUCTHYECKOM
00paboTKOIl ¢ MPUMEHEHHEM METOAOB JAUCIIEPCHOHHOTO U KOPPEISAIHMOHHOTO aHalu3a C
UCIIOJIb30BaHUEM MnakeTa npukianueix nporpamm Excel 1 SNEDECOR no Copokuny (2004),
TaK K€ OIpe/IeNICHbI I0Ka3aTeau BapuallMOHHOM CTaTUCTUKY /U1 MacCUBa IaHHbIX [12] .

PesyabTaThl U 00cyKIeHUeE.

ITouBennsblii okpoB B ycrbe peku [larbip-Illemu J[3yH-XeMUYHMKCKOro paiioHa Ha
UCCJIEyEMbIX YYacTKaX COCTOSUI NPEUMYLIECTBEHHO W3 CYNECYAaHOW M JIETKOCYTJIIMHHCTON
KalITaHOBOM IMOYBHI C Pa3HBIM cojiep:kaHueM rymyca. Coaeprkanue rymyca no Mauuruny Ha
HCCIIEAYEMbIX y4acTKax ObUIO CpemHHM, U3MEHsIoch OT 2,27 % (mmomanka 2) mo 3,52 %
(mmomaaka 1), cocraBisisi B cpenem 2,74 %. CdopMupoBaHHbIE MPEUMYIIECTBEHHO O]
TPaBSIHUCTON PACTUTEIBbHOCTHIO B YCIOBUAX KOHTUHEHTAJIBHOTO KJIMMaTa, XapaKTEPHOIO JUIs
ThIBBI, KaIITAaHOBBIE MTOYBBI 0OBIYHO cozaepxkar oT 1,5 1o 4,5 % rymyca. ArpoxumMudeckuit
aHaM3 BBIABHI JOBONBHO BbIicokoe (0,33 - 0,43 %) conepkanue oOmero asora Io
CPaBHEHMIO C OOBIYHBIM €ro cojep)kaHueM B mousax - B mpenenax 0,05 - 0,5 %, cpennee
cojepxanue TOoJIBWXHBIX ¢GopM dochopa (16-20 mr/kr) m kamms (147-187 wmr/kr) npu
HEUTpaIpbHOW W CIIA0OIMIEIIOYHON peakiuu moyBeHHoro pactBopa (pH 7,0 - 7,4). Menee
IUTO/IOPO/IHAS TI0YBA HA TUIOMIAJAKE 2, OCOOCHHO IO COJCPKAHHWIO TyMyca M OOIIEero as3ora,
0o0yclOBMIIa HHU3KOPOCIOCTh OOJIENMXM M OTMEYEHHOE paHee MeHee WHTEHCHUBHOE
MIPOXOXKACHUE MTPOIECCOB €€ CAMOBOCCTAaHOBIICHUSI.

CoctosiHUe OOJIEIMXM HAMU M3Y4YEHHBIX Ha TPEX BapwaHTax Iomaabio B 100 M’
KaKIas XapakTepuszoBaliach ocoOeHHocTsmH. IlepBasg momaaka XapakTepu3oBallach
KEHCKHMHU U MY>KCKUMHU (hopMamu 00JIeTTMXH, BEICOTa KOTOPBIX MU3MEHSIAch OT 2,5 10 4,5 M.
Bo3spact pacrenuii obnenuxu gocturain 20 yner. BoisBieHo CaMOBOCCTaHOBIICHHE o0Jenuxu:
GHCICHHOCTh IOPOCIHH COCTaBIsia B cpemHeM 20  9K3./M°. TpaBﬂHI/ICTBII/I MTOKPOB
00JIeNMMXOBOr0 y4acTKa ObLI JOBOJBHO T'yCTOH, AocTHTas 95 3k3. /M?. Ha Bropoii miomanke
obnenuxa pocia B 3aTOIUIIEMON TMO¥Me, KOTopas IMepechixajla B JETHUH Nepuoa Mpu
OTCYTCTBUM JOX7eH. DurorneHo3 mnpeacrapisui coboit 5-10-meTtHue 3apociu o0enuxu
BbicoTol 1,4 — 1,8 M. Cpenu 3apocieit oosenuxu mpouspactaia pa3HOBO3pacTHAs KaparaHa.
311aKoBo- "PasHOTpaBHas aCCOUMAlUA TPaB MOJ KyCTamu 00JIenrXy HACUUTHIBAJIA B CPEIHEM
92 5K3./M°. OTMEUEHO SBICHHE MEIICHHOTO CAMOBOCCTAHOBIICHHS OGIEIHXH: MOJOIAs
MOPOCIb COCTABIISIA TOJIBKO S5 9K3./M%, win B 4 pasa MeHbllle, YeM Ha NepBoil miomaake. B
HepUOJI OCEHHEro oO0cCie0BaHUsI OOWIBHBIM IUIOJIOHOIIEHHEM OTMEYalINCh pAcTEHUs B
Bo3pacte 10 20 sner. TpeTrs momaaka cocTosyia U3 KycToB o0jenuxu B Bo3pacte 10 17 jet
BBICOTOM 10 2,7 M, cpenu KOTOpPBIX Mpou3pacTajga HBa. 3]1€Ch OTMEYaioch OOMIbHOE
IPOM3pacTaHhe 3J1aKOBO-OO0OBBIX TpaB M YMEPEHHBIH MpOLEecC CaMOBOCCTaHOBIEHAS
o0Jenuxu, MpUMEpHO, KaKk Ha TIEPBOM y4YacTKe: YUCICHHOCTh TOPOCIH JIOCTUTaNa 22 IK3. M.

KoppensinoHHblil aHanu3 BBISIBUJ TIOCTOBEPHYIO YMEPEHHYIO 0OpaTHYIO CBSI3b MEKIY
YHUCIIEHHOCTBIO MOPOCIIN OOJIENUXHU M YHCIECHHOCThIO KOHKYPUPYIOUIEH ¢ HEH MHOTrOJIeTHEH
TpaBsIHUCTON pacTuTenbHOCTH: I' = — 0,435+0,137.

MakcumanbHasi BBICOTa KYCTOB OOJIEMMXM Ha IUIONMIaJKe | coBMagana ¢ caMmbIM
BBICOKHM COJIEp’KaHHUEM 3/IeCh TyMyca B MOYBE - BhIle B 1,4-1,6 pa3a no cpaBHEHUIO C IByMs
OpYTMMH TUTOIIAIKaMH W ocoOeHHO miom@aakoi 2. Takas ke MHTEHCHBHOCTH IMPOIIECCOB
CaMOBOCCTaHOBIIEHUSI OOJIEMMXW OTMEUYEHA Ha IUIOMIaJKe 3, OJHAKO JTOT YYacTOK OBbLT Ha
46,8 % MeHee I'ycTO MOKPBIT Pa3HOTPAaBbEM, a CJIEIOBATENIbHO, XapaKTepusoBaJics Ooisee
0JIaronpUATHBIMU YCIIOBUSAMU ISl YKOPEHEHMs M IPHKUBIIEHUS Topociu obnenuxu. Ha Bcex
TPEX IMJIOLIAAKaX U3y4eHO MOP(OJIOTHMYECKUX U MPOIYKTUBHBIX MPHU3HAKOB OOJIEMUXH: BbICOTA
KYCTOB, YHCJIO M BBICOTa TIOOETOB, YHCIIO, [UTMHA U IIHPHHA JTUCTHEB, [UTMHA KOJIIOYEK, IIUPUHA,
mmHa 1 Macca 100 mwionos.

CpenHee mTOJIOKEHHE 1O BBICOTE KYCTOB IMPH MaKCUMaJIbHOM BapbUpPOBAaHUU
MoKasaresieil 3aHuMana TpeThsl IJIOLIAAKa: 3/1ech 3aduKCcHpoBaHa camasl OOJjbIlas BbICOTA
MYKCKUX KyCTOB obnenuxu — 4,5 M, a koaddunuent Bapuanuu nocturai 50,4 %.

BapbupoBanue MoppoMeTpuyeckHx —IMapaMeTpoB o0Jenuxu B (PUTOLIEHO3aX
00yCIIOBJICHO, HA HAIII B3TJISA, HECKOJIbKUMU TPUINHAMH:
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1) Pa3HOBO3pacTHBIM COCTaBOM pAcTeHHH OOJIEMUXM U UX COOTHOIICHHEM B
CTpykType (puroneno3oB. KycTbl Ha mepBoii MioIIagke HAXOAMWIHCH MPEUMYIIECTBEHHO B
NEpPHUOJIC CTapeHHsI W YOBIBaHUS IUIOJOHOIICHUs, Aocturas 16-20 ner, B TO BpeMs Kak Ha
BTOPOH, @ 0COOEHHO TPEThEeH IJIomIaaKe, Mpeodiagany pasHOBO3PACTHBIE KYCThl ¢ HA4aJIoM
MacCOBOTO IJIOJOHOIICHHUS — 5-9 jietT u ycroituuBoro miogonomenus — 10-15 ner. lannbie
0 BBICOTE M BO3pacTy KYCTOB coryacytorcss ¢ Maccoil 100 mmomoB, kotopas Obuia
MUHHUMAJIbHON y OOJICTIMXH Ha MEPBOH TUIOMIAJAKE U MAKCUMAJIBHON - HA TPEThEH.

2) AHTpPOIIOTEHHBIM TIPECCOM (ZIaBICHUEM), CBS3aHHBIM CO COOPOM JIFOJBMHU
IUIOZI0B OOJIETIMXU CIOCOOOM O00JIaMBbIBaHMS IUIOAOHOCSIIUX BeTOK. M3 TpEX HM3ydeHHBIX
y4acTKOB HauOoliee IMOCellaeMbIMi ObUIM TEpBBI M BTOpPOM: HA TMEPBOM Yy4yacTKe
OCYIIECTBIISJICSI TaK)Ke BbIMAC TENSAT, a HA BTOPOM, OKPYKEHHBIM TPOIIOH, MacCOBBIA cOOp
IUIOJIOB BETKAMH, IIOCKOJIBKY BO3PAacT KyCTOB Ha 3TOM yuacTtke 5-10 et oTHocwics K
NEPUOAY MacCOBOIO IUIOAOHOIIECHUS. AHTPONOI€HHBIH NPECC Ha TPETbEM Y4YaCTKE ObLI
MUHHMAJIBHBIM U 3[I€Ch OTMEUEH CaMblil KPYIHBIA pa3Mep IJI0/I0B 0OJIeTIHXH.

3) CamMble BBICOKME KYyCThl MpOM3pacTajlii Ha I[OYBE MEPBOrO YydacTka ¢
OTHOCHTEJIEHO BBICOKHM cojiepxanueM rymyca (3,52 %) u noasmxkHbeIx Gopm docdopa (20
Mmr/kr P,0s), B TO Bpems Kak MOYBa BTOPOTO y4acTKa ¢ CaMbIMU HU3KMMH KyCTaMH MMeJa U
camblii HU3KMI TOKa3aTesb rymyca B mouBe (2,27 %), camoe HHU3KOE cojep)KaHue OOIIero
azota (NO3 0,33 % npotus 0,42 u 0,43 % Ha Ipyrux yyacTkax).

Takum o0Opa3om, MOJIydeHHbIE PE3yNbTaThl MOKA3BIBAET, YTO HA TEPPUTOPUHU THIBHI B
€CTeCTBEHHBIX (uTOlLeHO3aX B ycThe peuku Jlarsip-lllemu BapbupoBana ot 1,12 no 4,50 M,
T.e. MOpPHOMETPUYECKHI TOKa3aTeib BBICOTA pacTeHWil Oonbmie B 4 pasa. Pacrenus
OTJIMYAJIUCh MO BBICOTE KYCTOB: 00Jiee BBHIPABHEHHBIE U BBICOKME KYCTBl XapaKTEpHBI IS
MEPBOM TUIOMIAJKU: UX CPEIHSS BBICOTA cocTaBisuia 2,6 M, a KO3(pPHUIUCHT Bapuanuu He
npesbimal 3,9 %. CaMbIMU HU3KOPOCIBIMU OBUTH KYCTBI O0JIETIMXH HAa BTOPOM IJIOUIAIKE — B
cpenHeM Bcero uib 1,33 M, unu Ha 48,8 % HUXKE MO CPaBHEHUIO C MEPBON MPOU3PACTAOT
pacTeHus OOJIeTIMXH, BBICOTA KOTOPBIX BappupyeT B mpenenax 1,2-4,5 m. Cratuctuyeckas
00paboTKa JaHHBIX 1O BBICOTE PACTEHHUI CBHJIETENBCTBYET O 3HAYUTEIHLHOM BapbUpPOBAHUU
3TOrO IpU3HaKa, XapaKTepu3ys Ouosornyeckoe pa3HooOpasue obuenuxu,
IpeJCTaBIsIoEerocss coboi pecypc st 0TO0Opa, Kak BBICOKOPOCIBIX, TaK M HU3KOPOCIHBIX
bopm.
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AHHOTAIUSA

B nocnmemnue rombl  yBeNMMUYMBAETCS MOTPEOHOCTh HACEICHUS B  OKa3aHUH
BETEPUHAPHBIX YCIYT. ITO OOBSICHICTCS POCTOM OJIATOCOCTOSIHUS HACEICHHUS, YBEIIMUYCHUEM
B CBSI3U C ATUM KOJMYECTBA IOMAITHUX JKUBOTHBIX M 3a00TOH JIFOACH 3a UX 3JI0POBHEM.

KuroueBble ci10Ba: BETepUHAPHBIE YCIYTH, PACIICHKHA, CTOMMOCTD BBIE3/1A.

Abstract

The need for veterinary services has been increasing in recent years. This is due to the
growing well-being of the population, the increase in the number of pets in this regard and the
concern of people for their health.

Keywords: veterinary services, rates, departure costs.

[IpoucxoauT ycuieHHOE Pa3BUTHE YACTHON CUCTEMbI BETEPUHAPHHU, YTO IMOBBIMIACT
3HaYeHHUE U3YUYCHHSI TaHHOU MPOOIEMBI.

Pe3yabTaTsel. Yxe B 70-e rogst XX Beka Obuia JIMUHast COOCTBEHHOCTh HA KUBOTHBIX,
HO IIPU 3TOM BETE€pUHApHAs MOMOIIb OKa3bIBaJaCh B paMKax roCyJAapCTBEHHOW BETEpUHAPHUH
OecrutatHo BIUIOTH A0 1987 roxa. Ilnarueie BeTepuHapHble yCIyru nossistorces ¢ 1987 rona,
¢ MoMmeHTa oTMeHHl 1. 4 Berepunapnoro ycraa CCCP 1967 roaa, rimacsmero o Tom, 4To
«BETEepUHapHas MOMOIIb OKa3bIBaeTcsl OecruiatHO» [3]. BerepuHapHble yciyru — 3TO BUJ
ycinyr. B naHHOW cTaThe MBI PacCCMOTPHM CIEAYIOIIHWE TMOIBUABI BETEPUHAPHBIX YCIYT:
Tepamnusi, JUArHOCTHKA, WMMYHH3allUs, OJBTaHA3UsL. Ilon Ttepanueil noOHHMMAaeTCs
«MEpOTPUATHE WM KOMILJIEKC MEPOTPHUITHIA, HAlIPaBJIEHHBIX HA BOCCTAHOBJICHHUE 370POBbS U
MPOIYKTHBHOCTH OOJIBHBIX KUBOTHBIX, JICICHHE MOXKET OBITh WHIUBUAYATBHBIM, €CITH OHO
HAIPaBIIEHO HA BOCCTAHOBIIEHUE 3/0POBbS OJHOTO KHUBOTHOTO WU TPYHIOBBIM, €CIH
Je4eOHOMY BO3JEWUCTBUIO IO €IUHOW METOJUKE IOJIBEPraercsi JECATKH, COTHH U Jlaxe
THICSIUM )KMBOTHBIX». J[MarHoctuka (ot rped. Diagnostikos — crocoOHbII pacno3HaBaTh) —
3TO «IIPOIECC MCCIEeT0BaHUs OOJBHOTO )KMBOTHOTO, pAClIO3HABAaHUS HApyIIEHUN U peakiui
OpraHM3Ma, COCTABISIIOIIMX CYIIHOCTh Oone3Hmy». [lpaBunamu oOKa3aHHs TUIATHBIX
BETEPUHAPHBIX YCIYT MPEyCMOTPEH TaKOW MOJBUJI BETEPUHAPHBIX YCIYT KaK MMMYHH3AIUS
(ot nmar. Immunis —cBOOOMHBIN, W30aBIEHHBIA OT Yero-mmbo) — METOJ crenu(puuecKoi
npoUIakTUKU (MMMYHO — MpPO(UIAKTUKHM) MHPEKINOHHBIX OOJie3HEH MyTeM CO3JaHus B
OpraHM3Me€ HCKYCCTBEHHOI'O HMMYHHUTETa. OBTaHa3us (dyraHazus) — OBICTpOe U
0e300J1e3HEHHOE YMEpILBIEHUE XKMUBOTHOTO, HE BBI3BIBAIOIIEE Y HErO OUIYHICHHUS TPEBOTH
win crpaxa. Eme oqHa knaccudukaims BeTepUHAPHBIX YCIYT — 3TO YCIYTH, OKa3bIBAEMbIE
10 TTOBOJTY JICUCHUSI TOMAITHKUX, O€3HAI30PHBIX U JUKHUX KMBOTHBIX. Takke Kiaccuukanus
BETEPUHAPHBIX YCIYT MO OOBEKTaM MOXKET OBITh OCYIIECTBICHA IyTeM [eNeHHUS HX Ha
BETCPUHAPHBIC  yCIyTH, OKa3blBaeMble 10 TMOBOJAY JICYCHHUS TMPOAYKTHBHBIX |
HENPOAYKTUBHBIX >KMBOTHBIX, T.€. B 3aBUCHMOCTH OT BHJOB XHBOTHBIX. [lo cmocobGam
MIPEIOCTABIICHUSI BETEPUHApPHBIE YCIYI'M MOXHO KilaccuuuupoBarb Ha Te, KOTOpBIE
OKa3bIBAIOTCS B CTalMOHape, W amOymaropHo. Yciayru BeTepuHapHbie: [IpoBeneHue
XUPYPTrUYECKUX OTepaIliii y JIOMAIIHUX JKHBOTHBIX (KacTparus, Imoape3ka poroB M KOIBIT Y
CKOTa, aMITyTallks YIIHBIX PAKOBHH U XBOCTA Y COOAaK M MPOYHUE)», T.€. OMATh 3aKOHOIATENb
HE pa3rpaHUuMBaAET MOHATHUS «YCIYTH» U «pabOThD».
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BerepunapHbie ycayru MOXKHO KiacCHU(UIUPOBATh MO MPaBy COOCTBEHHOCTHU: SIBHO
BBIPQ)KEHHBIH COOCTBEHHUK (JIOMAalllHME, 300IapKOBbI€ JKMBOTHBIC, IUKHE) M HESIBHO
BBIP)KEHHBI COOCTBEHHUK (MUTPUPYIOIINE )KUBOTHBIE).

Ectb knmaccuukanus BeTepMHApHbBIX YCIYT 110 HAIIPABICHHOCTH UX OKa3aHMS:

BETEpUHAPHBIC YCIYTM, HANpPaBICHHBIE TOJBKO HA >XUBOTHBIX — KIMHUYECKHE,
nedyeOHo-TIpoduIakTHIecKue, TeparneBTUYECKUE, XUPypruveckue, aKyIIepcKo-
TUHEKOJIOTUYECKUE, UMMYHHM3alus (aKTUBHAs, MACCHBHAs), JCTEIbMHUHTH3ALUS U APYTUE,
BETEpPUHApPHBIC YCIYr'H, HalpaBlieHHble Ha JKMBOTHBIX M Ha JIIOJEH — BCe BHJbI

7a00paTOPHBIX  HMCCIEAOBAHMM, TMPOBEACHUE  BETECPUHAPHO-CAHUTAPHOM  AKCIEPTU3BI
IPO/IOBOJIBLCTBEHHOIO  ChIpb W MUILEBBIX HNPOAYKTOB JKMBOTHOTO IPOUCXOXKICHHUS,
Ne3UH(EKIH, Ie3UHCEKIUS, IepaTU3aLIIHsL.

Bo3MmokHa pa3paboTka HallMOHAJIBHBIX CTAHJAPTOB, KOTOpPbIE Obl YCTaHaBIMBAIU
IpaBWJia U IPUEMbl OKa3aHUS KOHKPETHOI'O BMJIA BETEPUHAPHOW IOMOLIM OIpPEAEIEHHBIM,
BO3HHUKAIOIIMX IPU OKa3aHUM BETEPUHAPHBIX yciayr. B cooTBercTBUM € TpeOoBaHUAMHU
cnenuanuctoM. Ilpu ompeneneHuy LEeHBI, HAa HAIl B3IUISAA, CIEAYET Y4eCTb OCOOCHHOCTHU
otHoueHui ct. 780 I'K P® ucnonHurtens 10KEH JIMUHO OKa3aTh yciyry. Kak ormevaercs B
JUTEpPaAType, «IOCKOJIbKY JIMYHOCTH HCIOJHUTENS NPUIAETCS Takoe OOJbLIOE 3HAYECHUE,
HEJb3sl YTBEP)KIAaTh, YTO HCIIOJIHEHUE OJHUX M TeX K€ YCIYI Pa3HbIMH HCIOJIHUTENISIMHU
JIOJKHO OLIEHUMBATbCS OJWMHAKOBO (WM HPUOIM3UTENBHO OAMHAKOBO)». llpum okxazanuu
BETEPUHAPHBIX YCIYI TaKXe CIeJyeT OTMETUTh, UYTO €CJIM KMUBOTHOE BBI3/I0PABIMBAET, TO
peub HJET O KaYeCTBEHHOM OKa3aHWU BETEPUHAPHOM YCIYrM M BO3MOKHOCTH HCIIOTHMUTENS
TpeOOBaTh BBIIJIATHl JIOMOJIHUTEIBHOIO BO3HarpaxJaeHus. Tak, corimacHo IlpaBuinam
OKa3aHUs IUIATHBIX BETEPUHAPHBIX YCIYT UCIIOJIHUTEIIEM SIBJISIETCSI OpraHU3alis He3aBUCUMO
OT €€ OpraHU3alMOHHO-IIPAaBOBOW (OPMBI, a TAKXK€ HMHIAMBHUIYaIbHbIM HpeINpUHUMATEINb,
OKa3bIBAIOIIE BETEPUHAPHBIC YCIYTH HOTPEOUTENSIM [0 BO3ME3THOMY JIOTOBOPY.

B cBs3u ¢ 0COOEHHOCTSMU BETEPUHAPHON YCIYIM HPEAbSIBISAIOTCS IOBBIIICHHBIE
TpeOOBaHUS K MNPOPECCHOHANM3MY HCIHOJHUTENSA, TaK Kak OT KadecTBa OKa3aHHOM
BETEPUHAPHON YCIIyTH 3aBUCUT JKHU3Hb U 3JI0POBBE HE TOJBKO KMBOTHOT'O, HO IPU OKA3aHUU
OTIIENbHBIX BUJOB BETEPUHAPHBIX YCIYr — Takke M uenoBeka. EcCTb MHeHue, 4To
«po(hecCHOHANIN3M  MPEINPUHUMATENS] COCTOMT B HAJUYUM Yy HEro OIpeJeleHHON
KBaJIM(UKAMKU UM MHGOpMAIMU, HEOOXOAMMOMN Ul MPUHATUS U peaM3allii pEeIIeHUui: B
OCYILIECTBJICHUU MPEANPUHUMATEIIBCKON NEATEIbHOCTH IO OINpPEAEIEHHBIM IPaBUJIaM H
METOJMKaM, KOTOpbIE dYalle BCEro MMEIT HOPMAaTUBHOE 3aKperuieHue». TpeOoBaHus K
KBAJTM(HUKAIMKA HCIOJHUTENS] — BETEPUHAPHOTO Bpadya WM BETEPUHAPHOrO (Qenpiiepa
npeabsaBisores 3akoHoM PO «O Berepunapun». Tak, coriacHo cT. 4 1aHHOro 3aKOHa MPaBo
Ha 3aHATHE BETEPUHAPHOW NESATEIBHOCTHIO MMEIOT CHEIMATUCThI B 00JIACTH BETEPUHAPHH C
BBICIIUM WJIM CPEHUM BETEpUHApHBIM oOpa3zoBaHHeM. BeTeprHapHy0 MOMOILb KUBOTHBIM,
HaXOJALUIMMCS B YCIIOBUSIX OIpaHMYEHHMs MX CBOOOJBI (B 300Mapkax, 3alOBEJHHKAX W
[UpPKaxX), OKa3blBaIOT BETEpUHAPHBIE BpayHd, paboTarolIMe IO TPYAOBOMY JOTOBOPY B
300MapKe WM 3anoBefHUKe. B ciyyae ke, ecliM BO3HHMKAET HEOOXOAMMOCThH IMPOBEICHUS
CIIOKHBIX XUPYPTHUYECKHX OINepaluil WM JpYruxX BHUIOB BETEPUHAPHBIX YCIYI, TO
IOPUAMYECKOE JIMIIO0 — 300MapK MOKET 3aKJIIOUUTh JIOTOBOP C BETEPUHAPHOM OpraHu3anuei
M0  TMOBOAY  JIEYEHUS  JKUBOTHBIX  CHEHUAINCTOM  BETEPUHAPHOW  KIMHUKH,
CHEUAIN3UPYIOINMCS Ha JICYEHUH TUKHUX )KUBOTHBIX.

IIpu neueHun O€3HAN30PHBIX KHUBOTHBIX CTOPOHOM 10 JOTOBOPY BO3ME3IHOTO
OKa3aHHs BETEPUHAPHBIX YCIYI SIBJISETCS BIAJENEL] XUBOTHOIO, Y KOTOPOrO HBOTHOE
BpeMEHHO HaxoauTcss Ha comepxkanuu (ct. 230-232 'K P®). Cormacro m. 6 IlpaBun
OKa3aHWs IUIATHBIX BETEPUHAPHBIX YCIYyr HHPOpMaIus 00 OKa3blBa€MbIX BETEPUHAPHBIX
ycayrax B 00s3aTeJbHOM IIOPSIKE JOJDKHA BKJIIOYATh CIEAYIOLIME CBEICHUS: IEpPEeUYeHb
OCHOBHBIX BHUJIOB IIJIAaTHBIX BETEPUHAPHBIX YCIyr (paboT) W (GOpMBI UX MPEIOCTaBICHUS;
NpeHCKypaHThl Ha BETEpUHAPHBIC YCIYTH; 0Opa3Ibl MPErnaparoB, JEKApCTBEHHBIX CPEACTB U
Ip.; CpEACTBa BETEPUHAPHOTO HA3HAYEHMs, MPUMEHSIEMblE IpPH OKa3aHUM IUIATHBIX
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BETEPUHAPHBIX YCIYr; 00pa3lbl TUIOBBIX JOTOBOPOB, KBHUTAHIMH, *KETOHOB, PACHHUCOK,
TQJIOHOB U JPYTrUX JOKYMEHTOB, yJOCTOBEPSIONIMX HCIIOJHEHHE M OIulaTy ycnyr (pabot);
CBEICHUS O JIbIOTax, MPEIYCMOTPEHHBIX JUIS OTHCNIBHBIX KaTeropuidl moTpedurenen
(VvHBaIMAOB, yYacTHHKOB Benukod OTedecTBEHHONW BOWHBI W T.O1.) B COOTBETCTBUH C
3aKOoHOAATenbCTBOM Poccuiickoir ®Penepanuy; HOPMATHBHBIE JOKYMEHTBHI IIO BOIPOCaM
BETEPUHAPHOIO OOCIIy)KUBAaHUS JKUBOTHBIX; CBEJEHHMs OO0 oOpraHe IO 3alUTe IpaB
NOTpeOUTENEH; CBEIEHUS O MECTOHAXOXKICHUM (IOPUAMYECKUN aJpec) HCIOIHUTENS U
MECTOHAaXOXKICHUM OpraHu3alliy, YIOJHOMOYEHHOW HA IPUHATHE NPETEH3UH OT
noTpeOuTeNe; yka3aHue Ha KOHKPETHOE JIMIO, KOTOpoe OylIeT OKa3hIBaThb BETEPUHAPHYIO
ycayry, W HH(QOpManmuio O HeM, €cld 3TO HMeeT 3HAauYeHUEe HUCXOAd M3 Xapakrepa
BETEPUHAPHOU yciyru. DOpMBI OIUIATHI OKAa3bIBAEMOM BETEPUHAPHOM YCIIYTH ONPEACIIIOTCS
IO COTJIAILEHHUIO MEXIY MoTpedureneM u ucnonanurenem (m. 14 pasgena 5 IlpaBun okazanus
IUIATHBIX BeTepUHapHbIX yciyr). Tak, B coorBercTBuu ¢ I. 2 cr. 161 'K P® B mpocroii
NUCHbMEHHOW (hOpMe JOJDKHBI COBEPIIATHCS CAETKH TPaXKAaH MEXAy co0oil Ha cymwmy,
IPEBBILIAIOILYIO HE MEHEE UEM B JIECSTh pa3 YCTAHOBJICHHBIN 3aKOHOM MHUHUMAaJIbHBII pa3zmep
OILIaThl TPYJA, a B ClIydasx, IPELyCMOTPEHHBIX 3aKOHOM, — HE3aBUCUMO OT CYMMBI CIIEJIKH.
Cornacuo cr. 5 ®exnepanbHoro 3akona ot 22 mas 2003 r. N 54-O3* unauBuayalbHbII
IIPEIIIPUHUMATENb, OKA3bIBAIOIINNA BETEPUHAPHBIE YCIYTH, IIPU OCYIIECTBIEHUU PACUETOB C
IPpaXXAAaHUHOM JIOJDKEH BBIJAaBaTh B MOMEHT OIUIATHI, OTII€YaTaHHbIE KOHTPOJIbHO-KacCOBOU
TEXHUKOW KaccoBble 4YeKku. Bpblgaua KkaccoBoro yeka cuuTaercd o(opMIIeHUEM
NPaBOOTHOLICHUH B MHChMEHHOH ¢opme. Takum 00pa3oM, MOXKHO cIenaTh BBIBOJA, YTO
OKa3aHWE BETEPUHAPHBIX YCIYr WHIUBUIYaJIbHBIMA  NPEIIPUHUMATEISIMM  TaKkKe
OCYILECTBIISICTCSI B NPOCTOH NHCbMEHHOW (opMe, HECMOTpsi Ha OTCYTCTBHE €IUHOIO
JokyMeHTa. [Ipum oOka3zaHum pa3oBBIX BETEPUHAPHBIX YCIYr, TaKHX, Kak IIPOBEICHUE
npo(UIAKTUYECKUX IPUBUBOK, pa30Basi KOHCYJIbTALUsI TEPANeBTa, U B Cllydyae €CIdi MOMEHT
3aKJIIOYEHHS JOTOBOpa COBIAJAeT C MOMEHTOM €ro HCIOJIHEHMs, OTHOUIEHHS] CTOPOH
O(QOpMIISIFOTCSL TTyT€M 3allCH B COOTBETCTBYIOIIYIO PErMCTPAllMOHHYI0 KHHUTY WM BBIJA4H
KBUTAaHUMU. KBUTaHLUSA, BbIIAHHAs BIAAEbLly JKUBOTHOIO B IIOATBEPXKACHHE IpHEMaA
HAJIMYHBIX JCHEXKHBIX CPEJCTB 3a OKA3bIBAEMYIO BETEPUHAPHYIO YCIIYTY U (paKkTa 3aKIIOYeHUs
JIOTOBOpa BO3ME3JHOI0 OKa3aHUsl BETEPUHAPHBIX YCIYT, U OyJET SIBIATHCS JOKa3aTeIbCTBOM
B CyJ€ IIpU pacCMOTPEHUU Jiel 00 OTBETCTBEHHOCTH 3a HEHAAJIEKalllee OKa3aHHE IIATHBIX
BETEpUHAPHBIX yciayr. BerepunHapHas yciyra sBiasercs Hpo(ecCHOHATbHOM YCIyrou,
MIOTOMY BETE€PUHAPHBIN Bpay, SBIAACH CHEIMAINCTOM B KOHKPETHOM 00JacTH BETepUHAPHOMN
MEIUIUHBI, TOJKEH OOBSICHUTH 3aKa3YMKY-BJIaJeJIblly KHUBOTHOIO, KaK HEOOXOJIMUMO JIEUYUTh
JaHHOe 3a0oyieBaHME M KakUe BO3MOXKHBI IIOCIEACTBUS MPUMEHEHHMsS TeX WIH HWHBIX
BETEPUHAPHBIX IpenapaTroB, MOTYT JH ObITh mHoOouHble 3¢ ¢ekThl. I[lpu oOHapyx eHun
HEJIOCTAaTKOB OKa3aHHOW BETEPUHAPHOU YCIYTH MOTPEOUTENb-BaAesel] )KUBOTHOTO BIIPAaBE
notpeboBaTth 0€3BO3ME3AHOIO YCTPAaHEHHUS HEJOCTAaTKOB BETEPUHAPHON yCIyru WM
MOBTOPHOT'O OKa3aHUSI BETEPUHAPHOM YCIIyTH, JIMO0 TpeOOBaTh BO3MEIIEHUS TOHECEHHBIX UM
pPacxoJ0B MO YCTPAHEHUIO HEJOCTAaTKOB OKAa3aHHOM yCIyru TperbuMu juuamu (m. 1 cr. 29
3akoHa P® «O 3ammure npaB mnortpedurteneit»). Takum o00pa3oM, OTBETCTBEHHOCTh
BETEPUHAPHOTO Bpada OyleT 3akirovaThCs B BO3MelieHHMH YOBITKOB (cT. 782 'K P®).
MopanbHblil Bpe MO PELIEHUIO Cy/la MOXKET ObITh BO3MEIIEH BIIAJEINbIly >KUBOTHOTO BHE
3aBUCUMOCTH OT BO3MEIICHUS UMYILIECTBEHHOr0 Bpeaa Ha ocHoBaHuH cT. 151 K PD m ct. 15
3akoHa P® «O 3amure npaB noTpedUTENCH».

Kpome Toro, 3Has pasmelnieHHe OOBEKTOB OOCITYKUBaHHs, PacCTOSHUE 0 HUX,
COCTOSIHUE JIOPOT, YCTAHOBMJIM 3aTpaThl BPEMEHHU Ha Mepee3ibl 10 MeCT OOCITYy)KUBaHUS U
obpatHo. JlocTaBka BETEPHUHAPHOTO CIEIHAINCTa OT TOPCTAHIMU 10 O0phrOe ¢ Oose3HIMHU
’KMBOTHBIX /0 OOBEKTAa YBEJIMYMBAET BpeMsl Ha IPOBEJEHHE OO0pabOTOK B HM3ydaeMbIX
peruoHax B 2-6 pas.
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Ta6bnumya 1.

HoBbIi BUA yCcCnyrwu

IKCNPECe MArHOCTUKA Ha HATHINC | ronoBa 978,33p. 195,67p. 1174,00p.
KOpOHaBHpYCa y KOLIEK

IKCMPECC MATHOCTUKA HA HATMIHE 1 ronosa 978,33p. 195,67p. 1174,00p.
MIapBOBHpPYCa W KOPOHABUPYCa y COBAK

Bunabl BeTepuHapHBIX YCIYyr MOTYT OBITh pa3jidyHble B 3aBUCUMOCTH  OT
BOCTPEOOBAHOCTH X0351€B )KUBOTHBIX [6].[Tabm.2].

Tabébnuya 2.

CtTouMmMoOCT®Db TPUMMUHT a B rP YMMWUHT CaJlOHE

Ne m./m. HaumeHoBaHue ycayru Eaununa usmepenust Hena ycayru 1131;[;
1. Hoxex Paccein Tepbep 1 rosoBa 1750,00 p. 2100,00p.
2. I'pudon 1 ronoBa 1750,00p. 2100,00p.
3. CKOTY Tephep 1 rosoBa 1833,33p. 2200,00p.
4, BecT xailnieng Yaiit Tepbep 1 rosoBa 1833,33p. 2200,00p.
5. Takca 1 rosoBa 1833,33p. 2200,00p.
6. I[BepkiiHayuep 1 rosoBa 2083,33p. 2500,00p.
7. DoKC TephEP 1 rosoBa 2083,33p. 2500,00p.
8. Benbmrepbep 1 rosoBa 2250,00p. 2700,00p.
9. Pusenmnayuep 1 rosoBa 4583,33p. 5500,00p.

Uccnenosanus, npoBenennsie B CIIA emie B 90-x rogax, mo3Bojuiau onpeneauts 10
OCHOBHBIX KpPHUTEpPUEB, MO KOTOPHIM KIMEHT CYIUT O KayecTBE pabOThl BETEPUHAPHOTO
yupexaenus. 1.HagexxHocTs, KoTopasi BKJIIOYAET MOCIEN0BAaTEIbHOCTh B JEHCTBUAX Bpaya U
TO, YTO OH JEpXHUT CIOBO, HAmNpuMep, 3BOHHUT, eciu mnoobeman. 2.0T3BIBYMBOCTD,
3aKJIFOYAOINAsCs B TOM, Ha CKOJBKO OBICTPO M OXOTHO OOCIYKMBAIOT KJIMEHTa B KIUHHKE.
3.KommnereHTHOCTh NepcoHana KIMHUKH. 4.J[0CTYITHOCTh, TO €CTh BO3MOYKHOCTb OOILEHUS C
TEM CHEIHMATNCTOM, KOTOPBIM MPEeJOCTaBIsAeT YCIYTH, a Tak *e JpyKentoOHas atMocdepa u
MPOCTOTA OOIIEHUS C IEPCOHATIOM KIMHUKU. 5.YUTUBOCTb, MPOSIBIISIONIAACS BO BHUMAHUU CO
CTOPOHBI COTPYIHUKOB KIMHHUKHU': 6.O0MUTENBHOCTD, 3aKIIOYAIOINAsACT B KOHTAKTE C KJIUCH-
TOM; yJieJIeHHE BPEMEHU Ha OOBSICHEHUS], CHOCOOHOCTh TEPIIEIUBO BHICIYIINBATH MPOOJIEMBI,
C KOTOPBIMM KJIMEHT XOYET MOJENIUThCS C BpadoM. 7.JloBepue K Bpady, MOApPa3yMeEBaIOLIEE
€ro YeCTHOCTb, HEMOJAKYIHOCTb, Ha/IeXXHOCTh M XOpOILIylo pemyTanuio. 8.be3onacHocTs, TO
€CTb OTCYTCTBME PHCKA, COMHEHMHM M Ja)X€ OINAacHOCTH. 9.3HaHWE, NOHMMAHHUE KIIMEHTA:
CTapaHue Bpaua yAOBJIETBOPUTh MHAMBHAYyallbHbIE MOTpeOHOCTH KineHTa. 10.00craHOBKA,
000pyJI0BaHUE KIMHHUKH, MHCTPYMEHTbI, BHEIIHUI BUJ IEpCOHANa M ypOBEHb OIUIATHI 3a
npodeccuoHanu3M. IDTH UCCIEIOBaHMS MOJYUUIIM IIMPOKOE OJ0OpEeHHE Cpenu Bpayeil He
tosibko CIIIA, HO U MHOTHX €BpONENCKUX CTpaH, BKiIrodas Poccuro.

OOpatuTe BHUMaHHE, YTO pAaCIEHKH Ha YCIYrd BOOOIIE HE paccMaTpUBaIKChH
IIMPOKUM KPYTOM BIIAJICNIBIEB KUBOTHBIX KaK KPUTEPHH KauyecTBEHHON pabOThl KIMHHMKH, a
TakHhe, Ka3aJloch Obl, Ba)KHbIE AaCMEKThl MOMYISIPHOCTH Yy KIMEHTOB Kak 0OOpyloBaHHE
KJIMHUKM W BHEIIHUM BHJ KJIMHUKU CTOST Ha caMoil mocnenned mosuiuu. Koneuno e,
TEXHUUYECKOE OCHAIlleHWEe KJIMHHUKHU, YA00CTBO, BHEIIHWN BHJ TMOMEIICHHUS U IepcoHaja
UTPAET CBOIO POJIb B IPUBIICYEHUH KJIMEHTOB B KJIIMHUKY, HO, KAK BUJIHO U3 OIIPOCA, NAJIEKO
He camylo riaBHyo. [logasmsiomniee OONBIIMHCTBO KJIMEHTOB BETEPUHAPHBIX KIIMHUK B CBOEM
BBIOOpE OPUEHTHPYIOTCS UMEHHO Ha YPOBEHb OOLICHHUS EPCOHANA KIMHUKH, HA TIOCTYITHOCTb
MH(pOPMallUd O COCTOSHUU OOJBHOTO >KUBOTHOTO, BO3MOXKHOCTH MOJYYUTh HE TOJBKO
npo¢eCCHOHATIBHYIO MTOMOIIb, HO U TMOHMMAaHUE, COYYBCTBUE BETEPUHAPHOTO CIELUAINCTA.
Tem cambIM, OTAaBasi IPUOPUTET ITUYECKUM ACIIEKTaM padOThl BETEPUHAPHOTO CIEIUAINCTa
[4,c.,18].B 3akiroueHne XOTeloch OBl TMPHUBECTH HECKOIBKO OCHOBHBIX TpPeOOBaHUIA
MOCETUTEIEH BETEPUHAPHBIX KIMHUK (JaBHO HAM M3BECTHBIX). DTOT IOJE3HBIH CIHUCOK ObLI

(ycny
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TaKk)Ke OIyOJNIMKOBAaH B pe3ysbTare uccienoBaHuii, mpoeneHHbix B CIIA mncuxonorom
Kaponunoii /[>xeBpunr B 1995 roay [5].
1.HeoOxomumMo mpu3HaTh, 4TO BPeMsl KJIMEHTA UMEET 0COOYIO IIEHHOCTh M MIPUHUMATh
ero 0e3 ono3aanuid. 2.ITposBIsITE HHTEPEC K KIIMEHTAM, UX JETSAM U )KHBOTHBIM. 3.11posBIIATH
00JIbIII0E BHUMAHHUE K KUBOTHOMY. 4.AKKYpPaTHO OTHOCUTBCSI K >KUBOTHOMY, HE MPUMEHSATH
0e3 HeoOXOJUMOCTH >KECTOKOro K Hemy oOpamienus. 5.00pamaTbCsi K KIHEHTY U €ro
KUBOTHOMY 1O HMMeHHU. 6. IIposBnsaTh ApyxkemoOue K TOCETHTENsIM KIMHUKA. 7.TouHo
MH(GOPMUPOBATh KIMEHTA O CTOMMOCTHU YCIYT (M, MO BO3MOKHOCTHU, O JOMOJHHUTEIbHBIX
3arpatax). 8.J[aBaTh KOHCYJIBTAIIUH 1O TelieoHy.
BriBoabl
1. OcHoBHOW 3amadell TOCYHapCTBEHHOW BETEPUHAPHON CIYKOBbI SBISETCS
IpenynpexaeHue u JMKBUAaLUus O00Je3HEel >KUBOTHBIX, UX JIEYCHHE, B TOM
qrclie JIMKBUAALMS O04aroB oco0O OMacHBIX OoJe3HEH >KMBOTHBIX, 3aIUTa
HacelleHus1 OT OoJie3Hel, OOIIUX /171 YeJIOBEeKa U KUBOTHbIX.
2. llpum oka3aHWUM BETEPUHAPHBIX YCIYr IIEHA OMPEACISASTCS Ha OCHOBAaHUU
MpeiicKypaHTa 1eH, KOTOPBIN pa3pabaThiBaeTCs BETEpUHAPHON OpraHu3aiuen
Ha OCHOBAHWU MPABUJI OKAa3aHUs IJIATHBIX BETEPUHAPHBIX YCIVT.
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PA3JEJI IV. HTHOOPMAIIMOHHBIE TEXHOJIOI'MH

Tuxonos M.M., CokojioBa A.A., Cokosiosa C.H.
K Bonpocy Moe/impoBaHusl yIpaBJeHYECKUX PelIeHUil B Ype3BbIYAHHBIX CHTYAlMAX

YHuBepcutectkopaxaganutTbo MUC Pecny6nl
(BenapMmdic K
doi: 10.18411¢cienceconf3-2021-21
idsp: scienceconf3-2021-21

AHHOTAIUA

B cratee aBTOpHl yAeNsIOT 0co00oe BHHUMAHHME BOIPOCAM  MOJEIMPOBAHUS
yIpaBJIEHYECKUX PpELICHUH, MHHOBALIMOHHOMY IPOTPAMMHOMY IPOJIYKTY, KOTODPBII
HEO0XO0UM IS TIOJTOTOBKM COBPEMEHHBIX CriacaTesiei-ToxKapHbIX U () ()EeKTUBHOW 3aIIUTHI
HAaCeJeHUs, TEPPUTOPUH OT UpPE3BBIYAWHBIX CHUTyallMd MPUPOJHOIO U TEXHOTEHHOI'O
Xapakxrtepa.

KiroueBble ciioBa: cTajiuu BBIIOJIHEHUS YIPABICHYECKOIO pEIIEHUs,  MOJEIb
JUHEWHOTO  TMPOTPaMMHUpPOBAHMS,  NPUHOWANB  HH()OpPMAIMOHHOTO  obOecreueHwus,
aBTOMAaTH3UPOBaHHbIE HH(POPMALIMOHHO-YIPABIISIOIINE CUCTEMBI.

Abstract

In the article, the authors pay special attention to the issues of modeling management
decisions, an innovative software product that is necessary for the training of modern rescuers
and firefighters and effective protection of the population and territories from natural and
man-made emergencies.

Key words: stages of management decision implementation, linear programming
model, information support principles, automated information management systems.

B ycnoBusx oOmEeMHpOBON HMHTErpallud aKTyaJlbHOH CTaHOBUTBCS BOIPOC
MOJICJIMPOBAHUS YIPABJICHUECKUX PEIICHUN B UYPE3BBIYANHBIX CUTYaIUSX, YTO CBSA3AHO C
BHEJPEHHEM MIPOrPaMMHOTO TMPOJYKTAa HAa OCHOBE HWHHOBAIIMOHHBIX 00pPa30BaTEIbHBIX
TexHosioruil. [IpuHsATHE yIpaBICHYECKUX PEIICHUN MPECTaBIsSET COO0M MHOTOACTIEKTHBIN 1
KOMIUIEKCHBIN MPOLIECC, CBA3AHHBIN ¢ MEXKAYHAPOIHOM 0€30MacHOCThI0 B MHGOPMALIMOHHOM
obmectse [1, c. 4-7].

B mporiecce mpHHATHS W peanu3alludl yINPaBICHUECKUX PEIICHUH B Ype3BbIUAWHBIX
CUTYAIUSX YYaCTBYIOT TPH IOJIpa3/ieieHus (TPYIIIbl): PYKOBOAUTEIH, CUCTEMHbIC aHATUTHKHU U
SKCHEpPThl, HO MPHUHATHE PE3YJbTUPYIOIIETO PEIICHUS BO3JIAraeTcsl HEMOCPEACTBEHHO Ha
PYKOBOJIUTENSI.

KoMrekcHplif Tiporiecc MPUHSATHS YIPaBIEHYECKUX PELICHUH CTPYKTYpPHpPOBaH U
COCTOMT U3 TIOCJTEI0BaTENbHBIX JTAlOB, HAIPAaBJICHHBIX Ha pa3pelieHue MpoOIeMHOI
CUTYaIUU:

1) L, € N(eyObeKkT ymnpaBiieHUsT MNPUHUMAET pelIeHHe HCXOJsS HE U3 CBOUX
COOCTBEHHBIX MMOTPEOHOCTEH, HMHTEPECOB, a B IMENAX pEIIeHUs Mpo0iIeM KOHKPETHON
OpraHu3aIum);

2) N o Cc N e A(esdpaeTas HalpaBlieHUEe NCUCTBUN HE TOJBKO A cebs, HO U
JUIsL OpraHu3alliyd B LIEJIOM U ee pabOTHHKOB, TaK KaK 3TU PEIIEHUS MOTYT CYIIECTBEHHO
MOBJIUATH HA )KU3Hb MHOTHX JIFOJICH);

3) pas3/je @y MpRopraHu3alii CyIIECTBYET OIpeIelIeHHOE pa3felieHue
Tpyda: OJHU pabOTHUKH (MEHEIKEphl) 3aHSATHI PEIICHWEM BO3HUKAOIIUX TMpodIeM U
MIPUHSATHEM PEIICHHH, a IpYyTrue (MCTIOTHUTENH) - peain3allield y)Ke IPUHATHIX PeIIeHU N );

4) npoddecCc U OBAUBAHALNM COTPYIHUK OpraHU3alWH, O00JaJaOIIHii
ornpezeNeHHBIMA MPOoGECCHOHANTBHBIMU 3HAHUSIMA M HaBBIKAMH HaJEJSETCS MOJTHOMOYHSIMU
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CaMOCTOSITENIbHO NIPUHUMATh OINpeAeieHHbIe pelleHust). Tak, B TEOpUM HNPUHATHUS PELLEHUS
HCITONIB3YETCSl TEPMHH «JTUI0, MpuHUMarotee pemenuey (JIITP). 91o MoxeT ObITh OAHO JTUIIO
WIW TPYIINA JIUI, BEIPA0aTHIBAIOIIUX KOJUIEKTUBHOE PEIICHHE, MOXKET ObITh HHIMBUIYaJIbHOE
win rpynnooe JIIIP, uyro akryanusupyer TpeOoBaHue nOBbILEHUS 3(deKTuBHOCTH
yIpaBJIeHYECKUX pemeHuid (popMupoBaHHEe, BBIOOP BapHAaHTOB) Ha OCHOBE HAYyYHOTO
IOJX0/a M BHEIPEHUS HHHOBAIMOHHBIX 0Opa3oBaTeNbHBIX TexHoJorui. Kak mnpasuiio,
0COOEHHOCTBIO KPU3UCHOW CUTYaIluH, CBI3aHHON C MPHHATHEM YIPABICHYECKOTO PEIICHHS
ABJISICTCSl HAJIMYUE HECKOJIBKUX albTEPHATUBHBIX BApUAHTOB NEHCTBUM, U3 KOTOPBIX HAJO
BBIOpaTh ONTUMAIBHBIM /s KOHKpeTHOW cutTyanuu [2]. W mpu sTtoM, He Bcerma
OJIHO3HAUHbIE YIPABICHUYECKHE PEIICHUS MOTYT INPHUHUMAThCS, C OAHOM CTOPOHBI IpU
neguuuTe BpPEeMEHH, a C JpPYroi, B YCJIOBUAX HH(POPMALMOHHOW HEONPEAEICHHOCTH
(mocnenoBaTeNbHOCTh, B3aUMOCBSI3b, B3aUMOOOYCIIOBICHHOCTD 3TAIlOB).

Bo MHOTMX MHOCTpaHHBIX MCTOYHUKAX IPOLECC NPHUHSITHUS PEUIEHHs] B OpraHU3aluu
paccmaTpuBaeTcs, Kak (yHKIHMOHAJIbHAsI MpoOJeMa CyLIECTBOBAHUS aJbTEPHATUB, a TaKXkKe
AKTUBHOCTH CYyOBEKTHBHOTO (hakropa (mpodecCHOHATN3M PYKOBOIUTENS), BIHMAIONIETO Ha
BBINOJIHEHHE YIIPABJIEHYECKUX PEIIEHUH (OTBETCTBEHHOE JIMIIO, IPUHUMAIOILEE PEILICHUE).

Ha nepBoil craguu - MOArOTOBKAa YNPABIEHYECKOrO PELIEHUS MPOBOJIUTCS AHAIU3
CUTYyallud Ha MUKPO M MaKpOYpPOBHE, BKJIFOUYAIOIIUI IIOUCK, cOOp, 00paboTKy HH(popMaluH, a
TaKXe BBIBISIIOTCA, (DOPMYIHPYIOTCS, aKTYaTH3UPYIOTCS W apTUKYJIUPYIOTCS MPOOIIEMBI,
TpeOyIoLIe PeLeHHUS.

Bropas cragus - NpuHATHE YHPABIEHYECKOTO pPEIICHHs, KOTOpas OCYIIECTBIISET
pa3paboOTKy M OLEHKY aJbTepHATUBHBIX pEUIeHUH (BapuaHTOB), LI€JICHAIPABICHHbIX
JeHCTBU, peaJn3yeMblX Ha OCHOBE pacyeToB, IJI€ IPOU3BOJUTCS OTOOp KPUTEPUEB U BBIOOP
ONTUMAJILHOTO pelIeHUs (IPUHATHE HAUITYYIIEro peIeHus).

Tperpss cragus - peanu3alusl pelIEHUs M OPUHATHE MEp MO0 YTOYHEHHIO
(KOHKpEeTHU3allMi) YOPABICHYECKOIO pELIeHMs, JOBEICHHUS €ro J0 HCIHOJIHUTEINEH,
OCYIIIECTBJIEHUS! KOHTPOJISI 32 XOJIOM €T0 BBIIOJIHEHUS U BHECEHUS HEOOXOIMMBIX KOPPEKTHB,
a TaK)Ke OLICHKA TMIOJyYEHHBIX PE3Y/IbTaTOB BBIIIOJHEHHBIX PEILIEHUI.

N B sTOM cnyuae, 1 MNOBbILEHUS A(P(QEKTUBHOCTU BBINOJHEHUS MPUHATHIX
yIpaBJIEHYECKUX PelIeHUH He00X0AUMO MPUIEPKHUBATHCS CIEAYIOIINX PEKOMEHAlMI:

— OOBEKTUBHO OLIEHUBATh OMBIT, IPO(HECCUOHATIN3M UCTIOTHUTENEH;

— MOTHUBHpPOBATH HCIIOJTHUTENEN Ha KauyeCTBEHHOE BBITIOJTHEHHE
yIIpaBJIEHYECKUX PEIICHUI;

— 7100MBaThCsl HEYKOCHHUTEIBHOTO BBIIIOJIHEHUS IUIaHA OPraHU3alMOHHO-
TEXHUUYECKHUX MEPONPUATUI IO peann3anuu pemenus [3, c. 48].

VYopaBiieHYeCKOE€ pEUIEHHME OpPUEHTHUPOBAHHO HAa JOCTH)KEHHE MAaKCUMAaJIbHO
3¢ (EeKTUBHOTO pe3ysbTara, IMO3TOMY IEJbI0 YINPaBICHUECKON JEeATENbHOCTH SBISETCS
HaXOXXJeHHe Takux (opM, METOJOB, CPEACTB, HHCTPYMEHTOB, KOTOpPBIE MOIJH OBl
CIOCOOCTBOBATh JIOCTHKEHUIO ONTUMAIBHOIO pe3yjlbTaTa B KOHKPETHBIX YCIOBHUSX.
VYipaBieHYecKuEe pelIeHMs] JeSATCsl Ha JBa OCHOBHBIX YPOBHS: WMHIUBUIYalbHBIN
(BHYTpEHHSISI JIOTHKA CaMOTO MpOIlecca) W KOJUICKTHBHBIA (MHTEPEC CABHTacTCs B CTOPOHY
CO3JaHMSI CpPENbl BOKPYI Ipoliecca NPHUHSITHUS PEIICHUS) M OCYILECTBISETCS C MOMOIIBIO
CIEIHAIbHO CO3/1aBa€MbIX KOMaH/, COCTOSILUX M3 TPYII CIEHUATMCTOB Pa3IMYHBIX cdep
JesTeNbHOCTH. [IpuHATHE penieHnii B Takoi Irpynne NpUBOAUT K MOSBIECHUIO OIPEIEICHHON
JIMHUHU TIOBEJCHUS UCTIONIHUTENEH U pykoBoauTenei [4, C. 63].

OpHako TpyIIIOBOE MNPUHATHE YNPABICHUYECKUX PEIIEHWH HMMEET U HETaTUBHYIO
CTOPOHY, MOTOMY YTO OHO MOXET MPHUBECTH K MOSBICHHIO KOH(MOpMH3Ma, H3IUIIHEMY
ONTUMHU3MY, K IPOTUBOCTOSHUIO MPEIOKEHUSAM MTPOTHBOIOJIOXKHBIM, K O€3yCIIOBHON Bepe B
KOJUIEKTUBHBIE MPUHIUIBI U OTKPHITOMY JABJIEHHWIO Ha CONPOTUBISIOUIMXCS TIPYNIIOBOMY
MHeHuto [5, ¢. 185].

HHTepecHO, 4TO HEKOTOpbIe 3apyOeXkHbIE MUCCIEAOBAaTENN pa3AeIiin IPUHUMAEMbIe
YIPaBIECHUYECKUE PEMIEHHUS 110 YNCIEHHOCTH CYIECTBYIOIIMX AIbTEPHATHB!
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1) OwunHapHOe peuieHue (MIMEIOTCS JBE AIbTCPHATUBBI ICHCTBUS);

2) CTaHAapTHOE pEIICHHE, MPU KOTOPOM PACCMATPUBACTCS MAalIOYHCICHHBIN
BbIOOD aJIbTEPHATUB;

3) MHOroaabTepHATHBHOE pemicHHe (0OJBIIOE KOTMUECTBO albTEPHATHB);

4) HempepblBHOE PELICHUE, TPU KOTOPOM BBIOOp JeiaeTcs M3 OECKOHEYHOTO
YHClla COCTOSIHUM HENMPEPHIBHO U3MEHSIONIUXCS yIIpaBisieMbIX BenuuuH. 1 B
pe3yibTare, YdYeHbIe BBIICIWIM HEKOTOpble (DAaKTOpPBI, 3aTPyAHSIOLINE
nporuecc pazpaboTKu U MPUHATUS YIPABIEHYECKOTO PEIICHUs: HeIOCTaTOK U
HEOOBEKTUBHOCTh  HMH(opMaruu, OmHOKA COOCTBEHHOTO ONbITa U
npennouTeHuii, cnadble COOCTBEHHBIE YIpaBICHUECKHE CIOCOOHOCTH,
HEYMEHHE OPraHU30BaTh MIPOLIECCHI IPUHATHS U PeAIU3aliy peleHuit [6].

B cBowo ouepeab, MNpUHATHE YIOPABICHYECKUX PEIICHUN JOHKHO OTBEYaTh
HECKOJIbKUM 0a30BbIM TNPUHIMIIAM HH(GOPMAIMOHHOTO OOECIEeUYeHUs, KOTOPHIE JOJIKHBI
cOo0Iro1aThCA:

— a K TYy an b(HpOACTABKCHUE pEATbHBIX CBEACHUW B HYXHBII MOMEHT
BpEMEHH);

— A O0C T OB € [fackBOHOWTL CBEACHUH, oOecrieunBaemasi COOIIOEHUEM
HAYYHBIX IPUHIUIIOB cOopa 1 00paboTku nHPOpPMALINN);

— penesBaHT HnonguéHdie  HHPOPMAIMM B  COOTBETCTBUU  C
MOCTaBIICHHBIMU 33JJaYaMH);

— MONHOT a O T O(BopBACKI® HIWRIFEKTUKH, CYIIHOCTH SIBICHHS,
CTPYKTYPBI, CBSI3€H, B3AUMO3aBHUCUMOCTEH );

— LeneHanpaB /1 @QWBAOHOCTEL  cUTYyaIHH, COOTBETCTBUE
MOCTaBIICHHOM 1EJH);

— MHMOPMAaALNOHHDO e(BO3MOMHIT C JOBA@TKH JaHHBIX B
COOTBETCTBUM C Teopued WHPOPMATUKA M CTATUCTHUECKOW TEOPUHU
HaOIIOICHUT ).

ABTOpBI CTaTbl OTMEYAIOT, YTO MPOIECC KOMIUIEKCHOTO pEIIeHHs] MPOOIEMHBIX
CUTyallui, TpeOyeT OT pPYKOBOAMTENEH NPUHATHS OOOCHOBAaHHBIX, MAaKCHUMAaJIbHO
3 PEKTUBHBIX PEHICHUH, pealn3yeMbIX MOCPEICTBOM HAayYHBIX METO/IOB, KOTOPHIE JEISTCS
Ha JIB€ TPYMIbI: METO/IbI MOJIETTMPOBAHUS U SKCIIEPTHBIX OLICHOK.

[lepBast rpymma, Ha3pIBaeMas METOJAMH HCCIIEJIOBAHUS Olepanuii, Oazupyercs Ha
UCIIOJIb30BAaHUM MaTeMaTHYECKUX MoJeNell /Ui pelieHus: Haubosiee 4acTo BCTPEUArOIUXCs
yIpaBJIeHYEeCKHX 3a/1a4. Pa3paboTka W ONTUMH3AIHS YIIPABIEHUYECKOTO PEIICHUS MPOOIEMBI
METOAaMU MOJIETUPOBAHU JICJIUTCS HA ATAIlbl: TOCTAHOBKA 3a/1a4M, OINpE/IeIeHue KpUTepus
dQPEKTUBHOCTH aHAIM3UPYEMOW OIEpalud, KOJHMYECTBEHHOE HW3MEpeHne (HaKToOpoB,
BIIMSIIOIIMX Ha UCCIIEAYEMYIO OIEpaLUIo, TOCTPOEHNE MAaTeMAaTHYECKOH MO/ U3y4aeMOro
o0bekTa (omeparuu), KOJMYECTBEHHOE PEIICHHE MOJEIN M HaXOXIECHHE ONTHMAIBHOTO
peleHus, TMpoBepKa aJeKBAaTHOCTH MOJENH, HANJAEHHOTO peIIeHUs aHaIU3UpyeMon
CUTYyalluH, KOPPEKTUPOBKAa W OOHOBIEHWE Mojenu. KommdecTBO BCEBO3MOXKHBIX MOJEICH
OYCHb BEJHMKO W OJHOM M3 paclpOCTPaHEHHBIX THUIOB TaKUX Mojelneil sBisercs MO 4 € N b
NUHEeWHOT O N p O rKPrépaM MIpHRCEsBTEN HIIA HAXOXKICHUS ONTUMAIILHOTO
pelieHuss B CUTyallud  paclpefeneHus JAeQUUIUTHBIX  PecypcoB INpU  HAJIWYHUU
KOHKYPUPYIOIIUX MOTPEOHOCTEH, Pa3sHOBEKTOPHBIX HMHTEPECOB (YacThb pa3paOOTaHHBIX IS
PAaKTUYECKOT0 NMPUMEHEHHs] ONTUMHU3AIMOHHBIX MOJENeH CBOIUTCS K 3aJadaM JIMHEHHOTo
MPOrPaMMHUPOBAHUS).

OnHako, ¢ yuyeToM XapakTepa aHAJU3UPYEMbIX OMepaluidl W CIOXUBLIMXCS (OpM
3aBUCUMOCTH ()aKTOPOB MOTYT TPHUMEHSATHCS W Jpyrue THMBI Momened. Tak, mpu
HEJIMHEHHBIX (hopMax 3aBHCUMOCTH PE3yJIbTaTa ONepali OT OCHOBHBIX (paKTOPOB, MOJIENIN
HEJIMHEWHOT0 MPOrpaMMHUPOBAHMS; a MPH HEOOXOAMMOCTH BKIIOUYEHHS B aHanu3 (akTtopa
BpPEMEHHU, MOJEIN TUHAMUYECKOTO MPOrPaMMHPOBAHUS; M, HAKOHEI, MPU BEPOSTHOCTHOM
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BIMSHUM (AKTOPOB Ha pe3ynbTaT OINEpalud, MOJEIM MaTeMaTHUYecKOW CTaTHUCTUKU
(KOppesIMOHHO-PErPECCUOHHBIN aHAIH3).

OTtmeTuM, YTO Ha PaJUualMOHHO-ONACHBIX OOBEKTAaX MOI'YT BO3HUKHYTh pa3jU4HbIE
Ype3BblYaiiHbIE CUTYallud TEXHOTEHHOI'O XapaKTepa, OTINYAIOIIHAECs CIIOHTAHHOCTBIO, HO MX
YaCTUYHO BO3MOKHO CIIPOTHO3UPOBATh, TEM CaMbIM CHU3MB PUCK BO3MOXHOro yiepba. U ¢
9TUM TPU3BaHbl CHPABIATHCS SPPEKTHUBHBIE CUCTEMBbl MOAJEPKKU IPUHATUS pPELICHUN
(CIIIP), opueHTHpOBaHHBIE Ha BBIPAOOTKY ONTHMAIBHBIX YIPABICHYECKUX PEIICHUH B
YCIIOBUSAX YPE3BBIYANHBIX CUTYyallMii, KOTOPBIE JOJDKHBI CIY)KUTh IE€PBOOYEPEIHON LENH, a
UMEHHO, CIACEeHUIO JIIOJeH, CHIDKCHHIO MAaTepHalibHOrO yiiepda oOT Ype3BhIYAHBIX
cutyauui. JlanHas cucrema JI0JKHA, B UTOT€, aHAIM3UPOBATh U MPEAOCTABIATh B yAOOHOH
dopme nHpopmaIHo, HEOOXOAUMYIO ISl IPUHATHUS PELICHUS IO IPEAYIPEKICHUIO KPHU3HCa,
a TakkKe II0 DBAKyallUH JIIOACH, INPUHATHIO CBOEBPEMEHHBIX MeEp I JIOKAIU3aluHy,
JIMKBUJIALIUH, BO3HUKIIEH YpE3BBIYANHOMN CUTYaIUU. ABTOMAaTU3UPOBAHHBIC
MH(GOPMALMOHHO-YIIPABIISIIOIME CUCTEMBI, 3aHMMAlOT ocoboe Mecto B ycioBusx YUC, a B
HACTOAIIEE BpEMS CO3/1aHO U JKCIUIyaTHPYETCs MHOKECTBO CHUCTEM IOJOOHOro Kiacca,
KOTOpbIE MpeJHa3HaueHbl KakK JJs pelleHHs aBTOMAaTH3allMM OTACIbHBIX PabOYMX MECT
CHEIMAJINCTOB, o0ecneunBaouX yrnpasineHue B ycaousax YC. Pasnuunsl pyHKIIMOHAIBHBIE
3aJ]audl yKa3aHHBIX CHCTEM, KOTOPbIE MOI'YT, KaK BBIIIOJHATh PacyeTHbIE U MH(POPMALIMOHHO-
CIpaBOYHbIC (PYHKIWHU, TaK U 0OecreunBaTh QYHKIUU 10 TOAJIEPKKE MPUHATHS PEUICHUN B
YCIOBUAX upe3BblYalHBIX cuTyanuil. Ilporpammuoe oOecrneueHne reorMH(OPMALIMOHHON
MOJIENIA BBITIOJHSAET MPOTHO3 3arps3HEHHS CEbCKOXO3SHWCTBEHHON MPOAYKIIMH Ha JIFOOOH
MOMEHT BPEMEHU I10CJIE BBINAJCHUS OCAIKOB B 3aBUCUMOCTH OT TUIIA IIOYBBI, TAKXKE BEACTCA
pacyer IUIOTHOCTH IIOBEPXHOCTHOIO 3arps3HEHMs, YTO IIOMOTaeT IMPOBOJUTH OLIEHKY
SKOHOMHYECKOro yuiepda MyTeM CpPaBHEHMs MPOTHO3HOIO COJEpKaHWs PaAMOHYKIUIOB B
CEIbCKOXO035MCTBEHHOW MPOJYKIIMU C YCTaHOBJICHHbIMM HOpMmatuBamu [6]. Kpome Toro,
TaKXe CO3/aH IporpaMMHo-uHpopMmaoHHblil koMiuieke PUCK-1, kotopslil npeaHa3sHaueH
JUISL OLEHKHM HWHAMBHUIYaJbHBIX PHCKOB OT XHMHUYECKH OIACHBIX OOBEKTOB (aMMHAYHbIE
YCTAHOBKH, CKJIJIbl C XJIOPOM) M BBIUMCIIEHUS MOJIEH KOHLIEHTPALMH U TOKCO/103 TIPU aBapusixX
Ha Takux oOwbekTax [7 c. 208]. JlanHoe mporpaMMHOe oOecriedeHue MpPeIHA3HAUCHO IS
noBBIIIEHUS 3()(HEKTUBHOCTH MOATOTOBKH OyIyIIMX criacaTenei-nmoxapHbix «JIMKkBugaTop».
JlanHas mporpamma ycrnemHo (yHKIMOHHUPYET B TPEX PEKUMaxX: UHCTPYKTOP, PEIAKTOp U
CTYJICHT, YTO MO3BOJISET Ha BEKTOPHOM KapTorpaduueckoil Moaenu ropojia 1 OKpeCTHOCTH
CO3JaTh MOJIEb CLIEHapus pa3BUTHUs aBapuM Ha OOBEKTE SJEPHOrO TOIUIMBHOTO LHUKIIA,
3a/1aBasi UCXOJIHbIE JaHHbBIC, a TAK)XKE PACIIOIOKUTh U ONPEAEIUTh NTapaMeTPhI CUJI, CPEIICTB,
HEOOXOAMMBIX TpPH JIMKBUJALWK MOJEIMPYEMOr0 HWHLUJEHTAa. B WHHOBanuoHHOU
nporpaMMme NpeJCTaBJIEHbl aJTOPUTMBbI pacdera paclpoCTpPaHEHUs OOJaCTH 3apa)KeHHs
(3arpsi3HEHUs) B 3aBUCUMOCTH OT BBIOPAHHOIO CLIEHAapUsi YpEe3BbIUAWHBIX CHUTyalui
(paauanMoHHasi aBapusi), UCXOIHBIX ITaHHBIX, METEOJAAHHBIX M CMOJEIUPOBAHBl 3BEHbS
OTpacEeBbIX MOACUCTEM, ONPEEIICHbl YYaCTHUKH 3BaKyallMOHHOW KOMUCCHH U T.[.

Bo-nepBbIX, nporpaMMHBI NPOAYKT «JIMKBHOaTOp» MO3BOJSAET MOJEIUPOBATH
NeATEIbHOCTh KOMHUCCHUU 1o upe3BblyailHbiM cutyanusM (KUC) npu BO3ZHMKHOBEHUU
Ype3BbIYAMHBIX CUTyalluil IPUPOAHOr0, TEXHOTEHHOTO XapakTepa (aBapuu Ha XUMHUYECKU
ornmacHOM OOBeKTe, OOBEKTE SAEPHOr0 TOIJIMBHOIO IMKJA, OMAaCHOCTH OHOJOTHYECKOIO
3apakeHHs) Ha BEKTOPHOW KapTorpaduueckoil Moaenu ropojaa, OKpeCTHOCTH C MOJENbIO
pa3BUTHS aBapyUM HAa XUMHUYECKH OMAcCHOM OOBEKTE, Ha OOBEKTE SAEPHOIO TOIIMBHOIO
IIUKJIa, Pa3BUTHUSI OMOJOTMUECKOT0 3apaykKeHUs B 3aBUCUMOCTH OT UCXOHBIX JIaHHBIX.

Bo-BTOphIX, mporpamMmHbiil npoAaykT «JInmkBumarop. CTyaeHT» NpeIHa3HA4YeH I
NOBBIIEHUS A(PPEKTUBHOCTH OOY4YeHHs] M MaKCHUMalbHO 3((EKTUBHON MOJITOTOBKU
criacarese-nokKapHbIX JUIs 3alIUThl HACEIEHUS U TEPPUTOPHUNA OT YpE3BBIYANHBIX CUTyal[ul
IPUPOJTHOTO M TEXHOTEHHOI'O XapaKTepa B MpOLecce BHEAPEHHUS HOBBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.
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W, B-Tpetbux, B 3TOM MNPOrpaMMHOM MPOAYKTE pPEaTU30BaHbl PaACUETHI
pacrpocTpaHeHusl O0JacTH 3apakeHHs (3arpsA3HEHUs) B 3aBUCHUMOCTH OT HCXOIHBIX
JIAHHBIX, COCTOSHUU OIACHOTO BEIIECTBA W METEOJAHHBIX, TaK Kak Mporpamma
«JlukBUIATOP» KOMIUIEKCHAs M BKIIIOYAET, KaK OJMHOYHOE, TaK U COBMECTHOE OOyueHue
(MHOTONOJIL30BATENbCKUI  PEXHUM), a TaKKe JOCTYNEH CIEHapHuil, MOJAEIUpPYIOIN
PaauoIOTrNYECKOK ONACHOCTb.

B nHacrosimee Bpems, y)ke BHEAPEHO MHOTO MOJOOHBIX CHCTEM, TaK KakK JIaHHOE
nporpamMmmHoe obecrieueHue mo3BoisieT Oosiee 3(HEKTUBHO MPOTHOZUPOBATH MOCIEACTBUS
T€X WIM UHBIX aBapuil (OporpaMMHBIA  HOpPOAYKT «JIMKBHAATOpP»  MOJEIUPYET
paaualMoOHHYIO Ype3BblUaliHy0 cuTyanuio) [8]. B pe3ynbraTe, npuHATHE YIPaBICHUYECKOTO
peleHus B KOPOTKHE CPOKH TpeOyeT OT cracaTeneii-MoKapHbIX PEIIeHUs! MOCTaBICHHBIX
3anad, npuMeHenus CIIIP, 4yro mo3BossgieT MoAenMpoBaTh BO3MOKHBIE YpE3BbIYANHBIC
CUTYyallUM U aBapuu [9].
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Abstract

Finding primes is interesting not only from a theoretical point of view. It allows you to
improve calculation methods, test computers. In addition, prime number theory is used in
cryptography to develop ciphers. The method for finding prime numbers, based on the
Erotosthenes sieve, involves dividing a given number x by all primes and therefore it is not
practical. The method I propose allows you to determine the simplicity of a given number, i.e.
numbers of the form 6n + 1 and 6n-1, where n- natural number method for determining the
simplicity of a given number. annotation Finding primes is interesting not only from a
theoretical point of view. It allows you to improve calculation methods, test computers. In
addition, prime number theory is used in cryptography to develop ciphers. The method for
finding prime numbers, based on the Erotosthenes sieve, involves dividing a given number x
by all primes and therefore it is not practical. The method I propose allows you to determine
the simplicity of a given number, i.e. numbers of the form 6n + 1 and 6n-1, where n- natural
number.

Key words: prime numbers, complex numbers, quadratic equation, remainder.

Until now, a simple regularity of the distribution of primes has not been established,
there is no effective method for determining the prime number, there is no satisfactory
formula for the number of prime numbers, and in general, the amount of knowledge about the
properties, signs, and behavior of prime numbers is very scarce and therefore there is no
complete picture of this phenomenon. This is primarily due to their exceptional complexity.
The method based on the Erotosthenes sieve [1,370] involves dividing a given number x into
all primes and therefore it is not practical. The problems of the distribution of paired primes
have not been solved [2,10] It is known that prime numbers can be represented in the form 6n
+ 1 or 6n-1, where n is a natural number, but among these numbers there can be complex
number. The method | propose allows you to determine the simplicity of any a given number
of this kind. It is easy to prove that the product of two such numbers also has this form. for
example (6i + 1) (6j + 1) = 36ij + 6 (i +j) +1 (6i-1) (6j-1) = 36ij- 6 (i +j) +1 (6i-1) (6] + 1) =
36ij-6 (i-j) -1 where i, j are natural numbers. If we subtract or add 1, then we divide by 6, we
get a number of the form 6ij + (i + j), where (i + j) is the remainder of the number when
divided by 6. Consider specific examples. For example, given the number 301. It is necessary
to determine whether it is prime or not. Subtract 1 and dividing by 6 we get 50 = 6 * 10-10 50
=6*9-450=6*8+250=6*7+850=06*6 + 14 residues are separated from each other
by 6. Remains can be produced keeping such numbers: For example (8=1+7=2+6=3+5
=4+4)1*72*63*54*40r1*(8-1),2*(8-2),3*(8-3),4*(8-4)or1*8-1*1,2*8-
2*%2=-22+2*8=-(2%2*8), The remainder 10 =(1 + 9.2+ 8.3 + 7.4 + 6.5 + 5) can be as
the product 1 *9.2*83*7,4*6,0r5 * 5, i.e. varies from 9 to 25. The remainderis4 as 1 *
3.2 * 2. The remainder is 2-1 * 1. Let us write in what limits the products of numbers that
make up the amount of balances. 6 * 10-10 from 9t0 256 *9-4 from3t046*8+216*7
+ 8 from 7 to 12 6 * 6 + 14 from 13 to 49 We have to solve a quadratic equation. For
example, the remainder of 8 can be represented by x * (8-x) = 8x-x? and must be equal to a
factor of 6, for example 7. The radical expression 82-4 * 7 should be the square of the number.
In our case the root is 6. The roots of the equationare 7and 1.6 *7+8=6*7+1+7 i.e.
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301=(6*1+1)(6*7+1)="7* 43 Check the remainder of 10. 102-4 * 10 = 60 is not the
square of a number. Therefore, the number 301 is difficult. Consider the number 643. (643-1)
/6 = 107. 107 = 6 * 18-1 Therefore 6 * 20-13 12, 22,30 ... 426 * 19-7 6, 10, 126 * 18-11 6
*17+54,66*16+ 1110, 18 ... 306 * 15 + 17 16, ... 72 No residual decomposition is
equal to a factor of 6, therefore our number 643 is prime. Consider the number 23. (23 +1) /6
=4.4=6%*1-26%*2809-1, 10-2,..6*1-23-1,4-2, ... 6 *0 + 4 5-1, 6-2, ... Here the
remainder should be expressed as the difference of two numbers. The expansion of the
remainders does not equal a factor of six, so 23 is prime. Further expansion of the number is
meaningless.

***k

1 Kulikov L. Ya. Algebra and number theory. M. "High School" .1979
2. Ayerland M. Rosen Classical introduction to modern number theory. Moscow. "Peace" 1987
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Abstract

The results of calculating the strength of bending reinforced concrete elements
along inclined sections obtained according to regulatory documents, or according to the
calculation method developed by individual researchers, often differ significantly from the
experimental results. One of the reasons for this may be the narrow focus of many
experimental researches used in the development of the theory of calculations. Sometimes the
proposed theory of calculations is not at all substantiated by experimental research. Analysis
of numerous experimental and theoretical studies, both Russian and foreign, as well as testing
by the author of the article independently made curved reinforced concrete elements without
prestressing longitudinal steel reinforcement along inclined sections and a large number of
prestressed elements, including beams with one, two and three axial prestressing of steel
reinforcement (for spans of bridge structures), allowed, ultimately, to obtain a detailed picture
of the stress-strain state in concrete and steel reinforcement in the zone of joint action of
bending moments and maximum shear forces. At the same time, the values of the influence
on the load-bearing capacity of the bending reinforced concrete elements of a number of main
factors are established. Based on the results of experimental researches, partially described in
this article, | consider it advisable to improve the methodology for calculating the strength of
bending reinforced concrete elements along inclined sections, laid down in the current
regulatory documents, as well as in private researches on this issue.

Keywords: bending elements, bearing capacity, experimental researches, inclined
sections, stress-strain state.

Introduction

In the regulatory documents of Russia - SP 63.13330.2012 «Concrete and won
concrete construction», in SP 35.13330.2011 «Bridges and culverts», as well as in the
regulatory documents of a number of other countries, a number of physical and geometric
factors are not taken into account in the calculation formulas when determining the bearing
capacity along inclined sections of bending reinforced concrete prestressed elements and
elements without prestressing, or some of them are not fully taken into account by introducing
a number of empirical and semi-empirical dependencies and coefficients into the calculation
model, which sometimes leads to significant discrepancies between theoretical and
experimental results.

For a more complete establishment of the influence of many factors on the stress-
strain state of elements under the action of a load and on their bearing capacity, especially in
the area of joint action of bending moments and maximum shear forces, starting 1973, first at
NIIZhB (Moscow), then at the VVologda State Technical University, extensive experimental
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research has been carried out, in which more than 500 bending and eccentrically compressed
reinforced concrete elements have been tested.

The purpose of the research is - on the basis of the obtained results of experimental
data, to improve the existing method of calculating of bending reinforced concrete elements
along inclined sections. This article outlines only a part of the experimental research
conducted by its author.

Main part

For conducting the above researches at NI1ZhB, prestressed beams were made, as well
as beams without prestressing with a section of 15x30 cm., cube strength of the concrete - 45-
55 MPa. Strained, and in some beams non-stressed, longitudinal steel reinforcement: bottom
2018AT-V, top 2010AT-VI, transverse steel reinforcement 266 A-1 with a pitch of closed
transverse bars (clamps) in half-spans: strong transverse steel reinforcement - 5 cm on one
side of the beam and 10 cm on the other; average transverse steel reinforcement - 15 cm on
one side of the beam and 20 cm on the other; weak transverse steel reinforcement - 20 cm on
one side of the beam, and there was no steel reinforcement on the other side of the beam.

The tension of the longitudinal steel reinforcement was carried out on a long stand,
consisting of three lines. Each series of test samples, consisting of 6 beams, was manufactured
on a separate line of the stand, which made it possible in all samples to have the same value of
prestressing of steel reinforcement, concrete strength, conditions of its hardening and other
characteristics. The connection of individual rods of longitudinal steel reinforcement along
the length of the stand was carried out using couplings and threaded heads pressed at the ends
of the steel reinforcement, since welding of steel of classes At-V u At-VI according to
technical conditions is not recommended. The beams were tested on a jack installation by two
forces symmetrically located relative to the middle of the span. After the destruction of the
beams on one side, a bandage was put on the destroyed part and its second half was brought
to destruction.

Based on experimental research by the author of the article (1973 - 1976 and
continuing until 1984), in Russia SNIP 2.03.01-84 for the first time, they began to take into
account the effect of prestressing of longitudinal steel reinforcement located in the tensile
zone of concrete under load on the strength along inclined sections. In T-profile beams, in the
presence of transverse steel reinforcement, for the first time, they also began to take into
account the effect of overhangs of compressed flanges on their bearing capacity in the zone of
action of transverse forces.

However, the disadvantage of this calculation methodology laid down in SNIP
2.03.01-84 is that its authors do not take into account the degree of influence of prestressing
of longitudinal steel reinforcement on the strength along inclined sections, depending on the
amount of transverse steel reinforcement, and the value of the specified influence of the
prestressing of the longitudinal steel reinforcement ¢n, depending on the thickness of the ribs
of the beams in the cross section of the elements b, determined by the formula (79) of the
above SNIP, contradicts the results of experimental researches, which showed that with an
increase in the width of the cross-section of the elements, the effect of prestressing on the
strength along inclined sections increases.

The tests also showed that in bending reinforced concrete beams, the trajectories of the
main compressive stresses along which, as a rule, under the action of a load, oblique cracks
develop change with an increase in the prestress of the longitudinal steel reinforcement. So, in
the limiting state of the elements, the height of the compressed zone of concrete above the
cracks inclined and normal to the longitudinal axis increases with an increase in prestressing,
that is, in prestressed beams it turns out to be greater than in similar beams without
prestressing (fig. 1).
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Fig. 1. Destruction of experimental bending femed concrete beams: a) with prestressing of longitudinal steel
reinforcem2nan); (bgami Bhout prestressingll-Rangi tudinal

In bending reinforced concrete beams without transverse steel reinforcement with a
ratio of cross-sectional dimensions b/h=0,5 (thick ribs) prestressing of longitudinal steel
reinforcement increased their bearing capacity along inclined sections very significantly - 2.7
times (fig. 2).
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Fig. 2 Dependence of the experimental value ofistructive shear force on the compressive force of concrete by
prestressing steel reinforcement in rectangular beams with a-sext®nal width b = 0.5h and a shear span length
c = 02 . 3h

With an increase in the number of transverse steel reinforcement (usw = 0,19% and
usw = 0,38 %) the influence of prestressing of longitudinal steel reinforcement (concrete
compression force No) on the bearing capacity of beams along inclined sections decreases
(see fig. 2).
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In SP 63.13330.2012 when determining the effect of prestressing of longitudinal steel
reinforcement on the strength of bending reinforced concrete elements along an inclined strip
between inclined cracks, as well as in calculating the strength along an inclined crack using
the coefficient on, only two characteristics are taken into account: the average compressive
stress in concrete ©¢p and the prismatic compressive strength of concrete Rb (section.8.1.34).

These characteristics are clearly not enough to determine ¢n, since the effect of
prestressing on the strength of bending reinforced concrete elements along inclined sections
depends significantly on the number of transverse steel reinforcement pusw, the relative width
of the rib in the cross section of rectangular and T-profile beams b/h, and to a lesser extent on
some other factors. The limitation of the effect of prestressing on the strength of bending
reinforced concrete elements along inclined sections to values ¢n < ¢1,25, adopted in SP
63.13330.2012 (section. 8.1.34), does not always correspond to the experimental results (see
fig. 2).

At the same time, in experimental researches of the author of the article, it was first
established that the effect of clamps on the bearing capacity along inclined sections in
prestressed beams with the same ratio of cross-sectional dimensions (b/h=0,5) is much less
than in similar beams without prestressing (fig. 3). So in beams with an average relative
distance from the support to the line of action of the load (c/ho=2,3) when the percentage of
transverse reinforcement changed from 0 to 0,76%, in the absence of prestressing in the
longitudinal steel reinforcement, the bearing capacity along inclined sections increased within
up to 2.8 times (see fig. 3). With the same change in the percentage of transverse
reinforcement in prestressed beams, the bearing capacity increased by only 12-15%. In these
prestressed beams, an increase in the bearing capacity along inclined sections occurred mainly
when the percentage of transverse reinforcement changed from 0 to 0,3%. With a further
increase in the transverse reinforcement, the bearing capacity increased insignificantly - only
by 1 — 2%. In beams without prestressing, the most intense increase in the bearing capacity
along inclined sections occurred when the transverse reinforcement changed within 0,2 —
0,4%. With a further increase in the amount of transverse steel reinforcement, the bearing
capacity increased slightly - by 8 — 12%.
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Fig. 3. Influence of the intensity of transverse reinforcement on the magnithéedektructive transverse force in
rectangular beams with thick walls (b/h=15cm/30cm=0,5) and the relative distance from the support to the line of
action of the load/h,=2,3.
Symbols: -beams series | (with maximum prestressing in the lower longatustizel reinforcement); 2beams
series Il (with an average value of prestressing in longitudinal steel reinforcemeriigadns series Il (without
prestressing).
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Thus, in bending reinforced concrete beams with relative cross-sectional dimensions
b/h=0,5, the boundary (most cost-effective) value of the percentage of transverse
reinforcement should be considered: 0,3% - for prestressed beams, 0,4% - for beams without
prestressing (see fig. 3).

Figure 3 also shows that rectangular beams without prestressing with a cross-sectional
ratio b/h=0,5, with the presence of transverse steel reinforcement in the range from 0 to 0,4%
it is advisable to replace them with similar prestressed beams, since at the same time, their
bearing capacity increases significantly. At the same time, with an increase in the specified
amount of transverse steel reinforcement (from 0 to 0,4%) in prestressed beams, due to the
effect of prestressing of longitudinal steel reinforcement, the bearing capacity along inclined
sections, in comparison with beams without prestressing, increases in damping character - in
ranging from 2,7 to 1,16 times.

Experimental researches continued at VSU, including testing 48 beams of rectangular
and T-profile with a shelf in the compressed zone of concrete and with small relative
dimensions of the rib cross-section b/h=6cm/31cm=0,19 (thin ribs - models of beams of
bridge structures). In the lower zone of the beams, widening is provided to accommodate
prestressed steel reinforcement and to ensure the stability of the beams during testing. The
strength of concrete in most of the beams was 30-40 MPa. Longitudinal prestressing, and in
some beams, non-prestressing steel reinforcement consisted of 3@12AT-V. The transverse
steel reinforcement consisted of 2a5Bp-I, as well as 266A-111 with a pitch S= 5cm, 10cm and
15cm. Similar beams were also manufactured without transverse steel reinforcement. The test
of the beams was carried out on a jack installation with two loads symmetrically located
relative to the middle of their span. Distance between support and line of action of load C =
80 cm. The relative shear span length C/ho=3,0 (beams are conditionally attributed to large
shear spans). The distance between the lines of action of two loads is 60cm, the total length of
the beams | = 2,6 cm.

When testing these T-profile beams, it turned out that after the formation of inclined
cracks in concrete, in transverse steel reinforcement, in the places where it intersects with
inclined cracks, the intensity of deformation development under the action of a load is
significantly higher than in similar rectangular beams.

In some T-section beams with large shear spans, with a prestress value in longitudinal
steel reinforcement No =128,8kN (beams B-29 and b-36), as well as in a beam without
prestressing (b-33) the transverse steel reinforcement, crossed by an inclined crack, suddenly
broke and their sharp (brittle) destruction occurred (fig. 4).

Experiments have shown that only in 3 of the above 36 beams, failure along inclined
sections occurred with a simultaneous rupture of transverse steel reinforcement: in beam b-29
with an average shelves width located in the compressed zone of concrete (bf'=29cm), with a
pitch of transverse steel rods S=15cm (usw =0,43 %), breaking load P=240kN; in beam b-36
with wide shelves (bf'=52cm), with a pitch of transverse steel bars S=10cm (usw =0,65%),
breaking load P =246,15kN, and in a beam (b-33) without prestressing with an average width
of shelves (bf'=29cm), with a pitch of transverse bars S=10cm, P=210,8kN.
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Fig. 4. View of destructionofpr of i | e beams with a brealk9withant r ansver :
average shelve width | ocated -Bénwithtalwielesbetvenpr essed zo

In T-profile beams with thin ribs in the cross section (b/h<0,2), both in the presence of
prestressing of the longitudinal steel reinforcement, and in its absence, the transverse steel
reinforcement significantly increases their bearing capacity along inclined sections with an
increase in the percentage of transverse reinforcement in the range of up to 1,3%, which does
not occur in rectangular beams with a ratio b/h=0,5 (see fig. 3). With a further increase in the
amount of transverse steel reinforcement within the range of up to 1,9% in beams without
prestressing with thin ribs, the bearing capacity along inclined sections increases
insignificantly - within the range of up to 1,06 times.

In the researches of the author of the article, transverse steel reinforcement made of
steel of class A-I1l was adopted for the purpose of using it in T-profile beams when creating
two and three axial prestressing in steel reinforcement (see fig. 5) to compare the performance
of such beams under load with beams reinforced with longitudinal prestressing reinforcement
located only in the tensile zone of concrete (uniaxial prestressing). At the same time, brittle
fracture did not occur in T-profile beams at 3-axis prestressing (in which stress is provided in
the longitudinal steel reinforcement, in the transverse steel reinforcement located in the rib of
the beams and in the transverse steel reinforcement located in the upper, compressed from the
load, in shelf) despite high loads and deflections before their destruction.

BF T

Fig. 5. Anchoring of transverse steel feircement in compressed shelves and ribs of reinforced conerete T
beams.
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Crack resistance and bearing capacity along inclined sections of such beams are
significantly higher compared to similar beams with uniaxial prestressing only with
longitudinal steel reinforcement. Inclined cracks in such beams are formed under higher
loads, compared to uniaxial prestressing, and after their removal they close tightly. Such a
springy work of beams is very valuable in bridge structures exposed to multiple repeated
loads, in which the decrease in the bearing capacity along inclined sections with an increase in
the shear span is less compared to beams with uniaxial prestressing, and even more so to
compared with beams without prestressing.
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AHHOTAIUA

Llenpro OMBITOB SIBISIETCSI M3YYCHHE CIIOCOOOB 0OPAaOOTKH TMOYBBI, CIIOCOOCTBYIOIINX
CO3JaHMI0 HambOojee OJAaronpHUATHBIX YCIOBUH [UISl CEIbCKOXO3SHUCTBEHHBIX KYIBTYp |
YIYYIIEHUIO BOJHO-(DM3MYECKHX CBOWCTB MOYB. OOBEKTOM HCCIIECOBAHUS SIBISETCS TOYBA
IPU Pa3INYHBIX CUCTEMax ee 0OpaboTKH, a MPeAMETOM HCCIeI0BaHUs — BOJHO-(hHU3UYECKHE
CBOMCTBA ITOYBBI.

VY CTaHOBIIEHO, YTO BJIAXKHOCTh W IUIOTHOCTH B IIAXOTHOM CJIOE€ 3aBHCAT OT CHUCTEMBI
00pabOTKM OYBBI B CEBOOOOPOTE, CIIOSI TOUBBI, MPEIIIECTBEHHNKA KYJIBTYpPBI B CEBOOOOPOTE.
BersiBiieHO, 4TO 10 Mepe yJajleHUsl KyJIbTypbl OT MapOBOI0 IOJS MOKA3aTelH BIAXXHOCTU U
IUIOTHOCTH W3MEHSIOTCS: INIOTHOCTh HECKOJBKO YBEIMYMBAETCS, [OKA3aTEIN BIIAXKHOCTU —
yMeHbIaTcsa. MakcuManbHOe KOIruecTBO Biaru 22,0-25,6 MM ObLIIO HAKOIIJIEHO B TAPOBOM
10JIe U TIPU HYJIeBOK 00paboTke — 25,8 MM Ha SpOBOH MIIEHHUIIE, 8 MUHUMAJIbHOE KOJUYECTBO
20,2-23,7 MM — Ha 3aKJIIOUUTENBHON KyJIbType — ssuMeHe. Camas ppIxiiasi 104Ba B MaXOTHOM
cioe Obuta B mapoBoMm mosie 1,09 r/cm”, camasi tuiotHast — 1o ssameHem — 1,20 r/eM>, a 1o
o0OpabotkaMm B cioe 0-30 cM — npu HyneBoi ob6paboTke moussl 1,15- 1,24 r/eM>, B TO BpeEMsI
Kak mpu orBaisHOM — 1,02-1,17 r/em’.

KiroueBbie ciioBa: BOAHBIE CBOICTBA; BJIAXKHOCTb, IUIOTHOCTH IIOYBBI; CHCTEMA
00pabOTKM TIOYBKI; TAXOTHBIN CIIOH MTOYBHI.

Abstract

The purpose of the experiments is the study of soil cultivation methods that contribute
to the creation of the most favorable conditions for crops - improving the water-physical
properties of soils. The object of the study is the soil under various systems of its treatment,
and the subject of the study is the water-physical properties of the soil.

It has been established that the moisture and density in the arable layer depend on the
soil cultivation system in the rotation, the soil layer, the crop precursor in the rotation. It was
revealed that as the culture moves away from the vapor field, the humidity and density
indicators change: the density increases slightly, the humidity indicators decrease. The
maximum moisture content of 22.0-25.6 mm was accumulated in the steam field and, with
zero treatment, was 25.8 mm in spring wheat, and the minimum amount of 20.2-23.7 mm was
in the final crop, barley. The loosest soil in the arable layer was 1.09 g / cm3 in the steam
field, and the densest - under the barley - 1.20 g / cm3, and for treatments in the 0-30 cm layer
- with zero tillage 1.15-1.24 g / cm3, with a dump - 1.02-1.17 g / cm3.

Key words: water properties; humidity; soil density; soil cultivation system; topsoil.

OCHOBHOH NPUHIHAII OTJIMYUS arpOCUCTEMBI OT IPUPOJHON SIKOCHUCTEMBI, UIMEHYEMBII
CUCTEMOM 3eMJIE/IEINS, 3aKII0YacTCs B HATMYMK KOMIIJIEKCA aHTPOIIOTEHHBIX BO3/IEHCTBUIN Ha
MOYBY, PACTEHHSI U OKPYXKAIOUIYI0 aTMOCc(epy, HallpaBICHHbIX Ha PETyJIUpOBaHUE Ipolecca
sHepro- U maccoodmena [1; 2; 3; 4; 5; 6; 7].

MeTon  SKONOTMYECKOW  ONTUMH3ALMM  arpapHbIX  JaHama@ToB,  KOTOPBIN
OCHOBbIBaeTcsl Ha yuyeHuu B.B. JlokyuaeBa [8], mpeaycMaTpuBaeT yCTPOWCTBO YCTOMYMBBIX
arposianamadToB, UMUTUPYIOIIUX JEeHCTBUE caMOi mpuposl. [Ipu 3ToM mpou3BoCTBEHHAS

3
Y,
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JESITEIbHOCTh B HUX JOJDKHA OBITh aJIeKBATHOW MPUPOIHBIM 3aKOHOMEPHOCTSIM OKPY KaIOIIEH
cpenst [9; 10; 11; 12].

MeToauka uccjie10BaHu i

HccnenoBanus Mo M3yYEHUIO BIMSIHUSI PA3JIMYHBIX CHUCTEM OOpaOOTKM MOYBHI Ha
BJIQYKHOCTh U IUIOTHOCTh MaXOTHOTO CJIOS MOYBBI TPOBOAMIUCH Ha orbITHOM nosie HUMCX B
1. TumupszeBckom UebapKyibckoro paiiona YensOnHCKoM 001acTH.

UccnenoBanus nposoaunu B 2018, 2019 rr. IlouBa — BBIIIETOUEHHBIH YEPHO3EM
TSDKEJIOT0 TpaHyloMmerpudeckoro coctaBa. Copepxkanue rymyca — 6,0-7,9%. Peakuus
MOYBEHHOT'0 pacTBopa ciabokucias (pH = 5,6-6,3).

[To comepxkanuio moABMXHBIX (popMm (ochopa mouBa oTHOCHTCS K ci1aboi cTerneHu
obecnieuennoctu (2,5-5,5 Mr/100 r mouBkI), a 1O COACPIKAHIUIO OOMEHHOTO KaJIks — K CpeIHeH
(1,0-1,6 mr/100 r).

Nzygaemsrii ceBooOopoT: 1 — map; 2 — spoBas mieHuna; 3 — sumeHb. Cxema ombiTa
npejcTaBieHa B Tabnune 1.

Tabnwunuya

CxemMa oOonbTa

Ne

. Cucrtema 00pabOTKH ITOYBEI OCHOBHBIE TIPHEMEI 00pabOTKH MTOYBBI B CEBOOOOPOTE

3a 7-10 mHeit 1o moceBa 00paboTKa repOUIUAAMU, 3aTEM IIPSIMON

1. | Hynesas moceB Ha TiryOuHy 3-5 cM.

PannreBecennee 60pOHOBaHI/Ie + NIpeANOCCBHAA KyJIbTUBAIUS HA

2. MunuMansHast rayGimy 10-15 cu.

PannreBecennee 60pOHOBaHI/Ie + MNpCAnoOCCBHAasA KyJbTHUBallUA Ha

3. | Kombusmposarnaz riryouny 10-15 cM; oceHpro — O6e30TBaNbHAs Bemamka Ha 20-25 cM.

PannreBecennee 60pOHOBaHI/Ie + MNpCAnOCCBHAsA KyJbTHUBAallUA Ha

4. | OrBanbHas
rryouny 10-15 cMm, oceHblo — OTBaNbHAS Benamka Ha 25-30 cM.

OnbIT OBLT 3aJ10’K€H METOJIOM OJHOBPEMEHHOTO Pa3MEUICHUs B MPOCTPAHCTBE BCEX
MOJIeH CEBOOOOPOTOB (JIEISTHKH IMTEPBOTO MOPSIKA).

ITonst ceBoOOOPOTOB U BapHaHThl 00Pa0OTOK UMENH YEThIPEXKPATHYIO ITOBTOPHOCTh U
PACTIONOKEHBI METOIOM PEeHIOMH3aIiH. PasMep JessHOK mepBoro mopsiaka 2500 M, BToporo
— 600-700 m? (menstakuM 12 x 50 M), B 3aBUCUMOCTH OT IIMPUHBI 3aXBaTa CEsUIOYHOTO arperara.
Kaxxgassh mOBTOpHOCTh TpeACTaBiseT CcOO0OW  OTHENbHBIA OJOK TpH  ABYXPSIHOM
pacroyio’)keHuH JensiHoK. Ha u3ydeHue ObuiM MOCTaBIIEHBI CIIEAYIOIINE CUCTEMbl 00pabOTKU
MOYBBI: OTBaJbHAS, MUHUMAJIbHAs, HyJIeBasi 1 KOMOMHUPOBaHHAs!.

B ronel mpoBeneHHsI ONBITOB KIMMATHUYECKHE YCJIOBHUS 3HAYMTENBHO PA3IUYaIMCh,
YTO SIBJII€TCS TUINMYHBIM ais kinuMata FOxknoro Ypana. CpelHEeMHOrosneTHee KOJIMYECTBO
0caJKkoB — 423 MM, 3a Bereranuio (maif-aryct) — 230 mm.

W3yuenne pa3nuyHbIX cHUCTEM OOpaOOTKM TOYBBI IO3BOJIUT BBIIBUTH Hamboiee
npHeMJIeMble BapUaHThl 0 00pabOTKE MOYBBI, HE HAHOCSIIKME OOJBLIOrO Bpelaa MPUPOAE U
OTBEYAIOIIUE MOTPEOHOCTSAM YeIOBEKa NP BHIPAIIUBAHUM T€X HJIM UHBIX KYJIBTYD.

Pe3yabTaThl M 00Cy:KICHUE

OO11en3BecTHO, YTO CHUCTEMBI OOpa0OTKM TMOYBBI OKa3bIBAIOT MPSIMOE BIUSHHE Ha
BJIQYKHOCTh TOYBHI B MAaXOTHOM CJIO€ M OOECIICUYCHHE BIIarol pacTeHU B CEBOOOOPOTE B
TedeHHe Bererauuu KyiabTyp [13; 14; 15; 16]. Ilpuuem, noa pa3HbIMU KyJabTypaMu U B Napy
KOJIMYECTBO BJArd MOXET 3HAUWUTEIbHO pazuyarbcsi, O UYEeM CBUACTEIbCTBYIOT
MHOTOUYHCIICHHBIE HaOmoaeHus aBTopos [17; 18; 19; 20].

B Tabnuue 2 npuBeAeHbI pe3yibTaThl HAIIUX UCCIEI0BAaHUMH.

1

Tab6nuuya
BnaXHoOCTb NOUYBb BO TVHVD MI OF OCP/IME3FONHLTBEY PNaegaun a p 0 B 0 M

none B nepuosg ctebGneBaHUSs SPOBOI

No CJ101 TIOYBBI, CM
Cucrema 06pabOTKH TTOYBBI
w/n 010 | 1020 | 2030

Cpennee

n |
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ITaposoe none

1 HyneBas 24,4 22,5 20,5 225
2 MuHuManpHas 25,4 25,9 25,5 25,6
3 KomOunupoBanHas 23,4 22,1 20,5 22,0
4 OTBanpHas 24,7 24,3 23,2 24,1

Cpennee 24,5 23,7 22,4 23,6

SpoBas nueHuna

1 Hynesas 24,8 29,4 23,3 25,8
2 MunnmanbHast 21,0 17,8 23,2 20,7
3 KomOunupoBanHas 21,8 22,0 22,5 22,1
4 OrBanbHas 24,0 19,4 19,3 20.9

Cpennee 22,9 22,2 22,1 224

SlumeHb

1 Hynesas 21,0 20,7 20,8 20,8
3 MunumMmansHas 21,1 22,2 17,3 20,2
3 KomOunHupoBanHas 20,7 20,7 21,1 20,8
4. OrtBanpHas 22,9 23,9 24,2 23,7

Cpennee 21,4 21,9 20,9 21,4

Cnenyer OTMETHTb, YTO KOJMYECTBO BBINABIIMX OCAJKOB B 3TOT IEPHOJ BHINAJIO
0oJbIIe CpeAHEMHOTOJeTHUX 3HaueHui. [loaTomMy mouBa ObUIa XOPOIIO HACKINIEHA BIAro.
Pactenus He cTpanaiy OT 3aCyxHu.

Bonee Bcero Biaru otMedanoch B mapoBoMm mosie — B cpenneM B 0-30 cm cioe — 23,6
MM. [lon sipoBo¥ mineHuIiel Biaaru Obu10 22,4 MM, a IO/ TYMEHEM — 21,4 mm. To ecThb
[IapOBOE M0JI€ TPAAULIMOHHO BBIINOJIHSET CBOIO BAKHYIO (YHKIMIO 110 HAKOIUIEHHUIO BJIAard B
nouBe —O0JIbIIIE, YeM JIPYTUE MPEIIeCTBEHHUKH.

Ecmu paccMaTpuBaTh HaAKOIUICHWE BJIArM II0 BapuUaHTaM oOOpaOOTKH MOYBBI, TO
cleayeT OTMETUTh, YTO B 3TH BIIQXKHBIE TOABl B MapOBOM I0Je OOJbIlle BCErO HAKOIUIEHO
OBLJIO BJIard Ha PBIXJBIX (POHAX — Tam, IJi€ MPOBOJIMIM BCHAIIKY — 24,1 MM u npu
MHUHHMaJIbHON 00paboTKe MouBbl — 25,6 MM B cpefiHEM (CM. cxemy, Taou. 1).

[Tox stpoBo# TIIIEHUTIEH HETIIIOXO ceOsl 3apeKOMEHI0BaIa HyJIeBasi cCUcTeMa 00padoTKU
NOYBBI, IJle Biard ObulOo HakomieHo Ha 4,9-5,1 MM Oonblie, yeM OpU OTBAJBHOW U
MUHUMAaJIbHON CUCTEMaM M Ha 3,7 MM — 4eM IpU KOMOMHHUPOBAHHON CUCTEME. DTO MOKHO
OOBSICHUT, MEHBIIUM HCIApPEHUE BIJIATM IpH HyJeBOW 00paOOTKe MOYBBI M JYYIIUM
MCIIOJIb30BaHUEM BJIATH SIPOBO MILIEHUIIEH NP IPYrUX BapuaHTax 00pabOTKH.

Taxxke ciaenyeT OTMETUTD, UTO B YCJIIOBUSAX XOPOILErO YBJIAXXHEHHUS B BEPXHHUX CIIOSAX
MOYBBI CO3/Ja€TCSd 3HAYMTENbHBIM 3amac Biaru. A B I€JIOM, B 3THU TOJAbl 3amlachl BJaru B
MaXOTHOM cJ10€ ObIIN OJIaronpUATHBIMU JJIsl pOCTa U PA3BUTHUS PACTCHUH.

B Hactosiiee BpeMsi Kak B Halleld CTpaHe, TaKk M 3a pyOeXOM CIIOXKEHHE I0YBbI
paccMaTpUBAETCs KaK OJUH M3 BaXHEHIINX 3JIEMEHTOB ILI0f0poaus. Upe3sMepHO MIIOTHOE
WIM, HAo0OpOT, pPBIXJOE CIOXKEHWE He TMO3BOJIAET IMOJy4yaThb JOCTATOYHO BBICOKYIO
YpO’KaHOCTb. PoOnb IUIOTHOCTM TOYBBI Kak »JJIEMEHTa IUIOJOPOAMS HAyKOH ele
OKOHYATEJIbHO HE BBISICHEHA, I0ATOMY OIPE/IEICHHUE €€ BEJINYMHBI HA Pa3HbIX TUIIAX MOYB JIJIS
Pa3IMYHBIX KYJIbTYp M MyTeH €e peryJlupoBaHHs COCTABIIAET OJHY M3 BaXHEHUIIMX 3aaad
HAyYHBIX HCCIIEIOBAHUN B 3eMJIE/ICTINH.

KynbTypHble pacTeHHs NPEIbsIBISIOT HEOJUHAKOBbIE TpPeOOBaHMA K CKBa)KHOCTH
nouBsl. Hanpumep, B ombitax I1.I1. KonmakoBa u A.M. Hectepenko (1981) makcumanbHas
YPOKaitHOCTB 3a BCE I'0JIbl ONBITOB OblIa MOTy4Y€HA Ha BapUaHTE C PABHOBECHOM IIOTHOCTBIO
MOYBHI, Korja o0Iasi CKBaXXHOCTh Aocturana 55%. YMeHbIIeHHe U yBEIHMUYCHHUE TIOTHOCTH
IIOYBBI, B CPABHEHUU C PaBHOBECHOMW, MPUBOAMIO K YMEHBIIEHUIO ypoxaitHocTH [21; 22; 23;
24; 25].

Hamm uccrnenoBanus 1Mo M3y4eHMIO IJIOTHOCTH IIOYBBI IO 3€PHOBBIM M Mapy IMpHU
Pa3HBIX CUCTeMaxX 00paOOTKU MOYBKI MPUBEICHHI B TabuIIe 3.
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Tab6nuuya
MNOTHOCTbL CTMOWBEI®AM/ B NaxOTHOM FTOPU3OHTE
none B nepumopn ctebGneBaHNsa ApoBOW

No Cro#t mo4BbI, CM
Cucrtema 00pabOTKH ITOYBEI Cpennee
n/m 0-10 | 1020 [ 2030
ITapoBoe nosne
1. Hynepas 1,05 1,14 1,27 1,15
2. MunnmanbHast 0,99 1,17 1,23 1,13
3. KomOunnpoBaHHas 0,94 1,03 1,17 1,05
4, OrtBanbHas 0,92 1,05 1,09 1,02
Cpennee 0,98 1,10 1,19 1,09
SlpoBas nuieHuna
1. Hynepas 1,10 1,18 1,23 1,17
2. MunumansHas 1,11 1,12 1,22 1,15
3. Kom6unupoBanHast 1,04 1,17 1,22 1,14
4. OTBanpHas 1,08 1,12 1,22 1,14
Cpennee 1,08 1,15 1,22 1,15
SlaumeHb
1. Hynesas 1,20 1,25 1,27 1,24
2. MunumanpHast 1,05 1,20 1,29 1,18
3. Komb6unupoBanHast 1,14 1,16 1,26 1,19
4. OTBanpHas 1,07 1,17 1,27 1,17
Cpennee 1,12 1,20 1,27 1,20

MaxkcruMaibHasi INIOTHOCTh MOYBBI B pacCCMAaTPUBAaEMbIX BapHaHTax ObLIa MIPU HYJIEBOU
00paboTKe MOYBBI KaK MO 3€pHOBBIM, TaK U B IAPOBOM I10JIe, IPHUYEM, 10 Mepe YyriyOneHus
9Ta BEJIMYHMHA BO3PACTAJIA.

B napoBoM mnozne mouBa Obuia Oojiee pbIxJias, YeM B BapHAaHTaX C 3€PHOBBIMHU
KylnbTypaMu. Eciam cpaBHUBAaTh BapuaHT C SIPOBOM IIIEHMIIEH C BapUaHTOM C SUMEHEM,
MOXHO OTMETUTb, YTO B BApUAHTE C SYMEHEM IUIOTHOCTH ITOYBBI HECKOJIBKO Bblme. Ilo
CEeBOOOOPOTY B IIEJIOM, MO MEpe yJaleHUs KyJIbTYpbl OT MOJII YHUCTOrO Mapa, IJIOTHOCTh
IIOYBBI BO3pacTaeT. EcCiIM B IOJE€ YKMCTOrO0 mapa B IMAaxOTHOM CJIO€ IUIOTHOCTh IIOYBBI B
cpenHem cocrasiser 1,09 r/em®, Ha BTOpOH KyJbType Iocie napa — spoBoii mmenune — 1,15
r/cM°, TO Ha 3aKITFOUHUTENBHOI KyJIbType ceBoobopoTa stumene — 1,20 r/em’,

Takum 0Opa3oM, Ha OCHOBAaHMHM MTPOBEAECHHBIX MCCIIEJOBAHUIN, MOXKHO 3aKJIIOUUTh, YTO
Ha BBIIICJIIOYCHHOM YEPHO3€ME B HM3ydaeMbI€ TOJbl B MAaXOTHOM CJIO€ IOYBBI BJIAXKHOCTH
MOYBBI 1101 36pHOBBIMH KYJIbTYPaMHU M B MapOBOM IoJjie Oblia OjgaronpusiTHas JUis pocTa U
pa3BuTHA pacTeHHi. B mapoBoM moJie HaeT HaKOIUIEHHE BJIATU O] ITOCJIEAYIOIYIO KYJIbTYPY
— AAPOBYIO IILICHUILY.

[InoTHOCTE MOYBBI MOCIE MAPOBOrO MOJS ITOCTENEHHO HApAacTaeT M JOCTUTaeT
OOJNBIINX BEIMYMH, YEM B MApOBOM I0JIE€ — HA 3aKJIIOUUTENBHOM KYJIbTYpe CeBOOOOpOTa —
sumeHe. [lon nefictTBueM cOOCTBEHHOM CHIIBI TSDKECTH, POCTa KYJIbTYp, UX KOPHEH, JOXKId,
opyauii o0paboTKu M Apyrux (GakTOpoB, NMOYBA B TE€UEHWU BEreTallMM YIUIOTHSAETCS U OT
MapOBOTO MMOJISI K 3aKIIOYUTENIbHON KyJIbType CeBOOOOPOTa TOCTUTaeT CBOMX MaKCHMaIbHBIX
BEIINYMH.

*x%k
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PA3JEJI VIII. IIMIHEBAA ITPOMBIIIJIEHHOCTD

Mpuuko T.I'.}, Cmemnk T.J1.Y, AknmoB A.A.2
Xpanenne 16,10k copra ['ongen Peiingxepc B 00b14HOM M peryaupyemMoii atmocgepe
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AHHOTALUA

B crarbe npencraBieHbl  pe3yiabTaTbl  UCCIENOBAHUMH 1O  ONPEIETICHHIO
KPUTEPHAIBHBIX IMOKa3aTellell KayecTBa S0JIOK HOBOrO MHTPOIYLIMPOBAHHOTO copTa [ onmeH
Peitnmxepe, onpezaenstomine ONTHUMAaIbHBIE CPOKH YOOPKH ypoKash M BIMSHHUIO PEKUMOB
xpanenus B peryiaupyemoir (CA) m ob6brunoit (RA) armocdepe ¢ ydeToM MpOBEICHHOI
nocneyoopouHoii 00paboTku mpemapatom SmartFresh.Ha coxpaHeHHE TOBApHBIX KadyeCTB
0JIOK, BRIPALICHHBIX B YCIOBUX fora Poccun.

KiroueBble ciioBa: s10J10kM, CpPOKHM YOOpKH, mocieyOopouHas o0OpaboTka, XpaHEHHE,
KOHTpoJMpyeMasi arMmocgepa

YuuThiBasg MIMPOKYIO paCIpPOCTPAaHEHHOCTh B TIPOM3BOJCTBEHHBIX HACAKICHUIX
Kybanu HOBoro copra s6ia0k [ommen Peitnmkepc (Golden Reinders), BwigenenHoro B
l'omnannnu, kak kioHa copra [lommen [lenmumiec B 3agady HMCCIEAOBaHUM BXOJMIIO
YCTAHOBUTBH KpUTEpUAJIbHBIE ITOKA3aTeNId KauecTBa sI0JOK, XapaKTepHU3YIOLIHe HACTYIICHHE
ONTUMAJIBHBIX CPOKOB YOOpPKH, a TaK)Ke OINpPENeIUuTb OCOOCHHOCTH XpaHEHUs IJIOJI0OB B
0OBIYHOH M peryaupyemoil cpene.

Cy11ecTBYIOT HECKOJIBKO OCHOBHBIX CIIOCOOOB XpaHEHHs! IJI0I00BOIIHON MPOAYKLNN
B CBE)KEM BHIe. XpaHEHHE UIOJI0B B OXJIaxaaeMbIxX ycinoBusix (RA) - Haubonee 10CTYIHBIN
Croco0 COXpaHEHHs KadyecTBa IUIOAOB, HO HE JIOCTATOYHO OOECIEeUMBAIOLINI yBEINYEHHE
CPOKOB XpaHEHHs M CHUXKEHUs moTepb. CoueTaHue IBYX TEXHOJOTHYECKUX IPUEMOB —
OXJIAXJCHUS W  TocieyoopouHoi  00paboTKM  miogoB  mpemapatom  SmartFresh
JICUCTBYIOIMM BeIIeCTBOM Kotoporo seisercs 1-MUTM (I-Mme T m nuy v K j o npp
XpaHEHUU B OOBIYHON aTrMocdepe MO3BOJISET  HWHICUOMpPOBaTh CHHTE3 OSTUIIEHA,  4YTO
o0ecrieynBaeT MaKCUMAaJbHOE COXPAaHEHME HCXOJHOW TBEpAOCTH TMJIOJOB, CHHXKEHHE
WHTCHCUBHOCTH TPOTEKaHUSI OMOXUMHUYECKUX MPOIECCOB B S0JIOKAX, a TaKKe CHH3HUTH
MOTEPU OT Pa3BUTHUS (PU3NOJIOTHUECKUX 3a00JI€BaHUI, B YaCTHOCTH OT Pa3BUTHUSA «3arapay» [1,
2]. [Ipumenenne BBHICOKOI()PEKTUBHOTO TEXHOJIOTUYECKOTO MpoIecca MpU XPaHEHUU
IUI0I0B B perynupyemoil armocdepe - C A OCHOBAaHHOTO Ha CHMXKEHMM KOHLIEHTpAIMH
kuciopoya (O2) B aTMOocdepe KaMepsl XpaHEHHUS 3a CUeT paOdOThI TeHepaTopa M YBEIIMUSHUN
yriekucioro rasza (C Q), oOpasyromerocss B mpolecce AbIXaHUS IUIOAOB, IO3BOJISET
IIPOJUTUTH CPOKH MX XPAHEHHUS 10 7-8 MECALEB.

O0bekTbl W MeTOABI HccaeloBaHMii. B kadecTBe 0OBEKTOB HCCIIEIOBAaHUI
WCITOJTB30BAMChH IIOABI MHTPOMYIIUPOBAaHHOTO copra siomonu - lommen Peitrmxkepc,
BbIpallleHHbIE B ycJoBUsAX tora Poccun. S10710kM ObUTM CHATBHI M 3aJ0XKEHbI HA XpaHEHHE B
CHEMHOM 3PEJIOCTH, COOTBETCTBOBAIM BBICIIEMY M TiepBoMy copTy corimacHo ['OCT 34314-
2017 «516510KH cBEXUE, peaaru3yeMble B pPO3HUYHON TOPTOBIIEY.

[Ipu ompeneneHnu ONTHUMAIBHBIX CPOKOB YOOpPKH YypoXas, a TaKkKe B Iepuoa
XpaHEeHHs B 0JI0KaxX ompeaessuin: pactBopumsle cyxue Bemectsa mo ['OCT ISO 2173-2013;
obmue caxapa mo I'OCT 8756.13-87; turpyemsie kuciotel - mo 'OCT ISO 750-2013,;

onem-x
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BuTamMuH C - HOTOMETPHUYECKUM METOJIOM C HOAaTOM Kausi; BUTaMUH P — B Moaudukanuu
JL.L. BuropoBa; MHTEHCUBHOCTh BBIICJCHHS dTWiIeHa - Ha npubdope ICA-56; TBepmocTh
MSKOTH — ieHeTpomerpoM FT — 372 ¢ auamerpom mynxepa 10 mm. [5]; BKycoBbIe KayecTBa
— OpraHoJIENTUYECKOW  oleHKOW [6]. OnbITHOE XpaHEHHE IUIOI0B CEMEYKOBBIX KYJIBTYP
OCYIIECTBIISIMCH B YCIIOBUSIX OOBIYHOTO XpaHeHus rnpu temneparype 0...+2 °C, oTHOCUTebHON
BIaXHOCTU Bo3ayxa 85-90 % wu B perynaupyemoit atmochepe npu 1 , 5 %1 O5 %m CO
COOTBETCTBUH C «METOANYECKIMH YKa3aHUSMH T10 TPOBEICHUIO MCCIIEIOBAHUN MO0 XPAaHEHUIO
IUTOJIOB, SITOJ] K BUHOTpazma» [7].

Oo6cy:kneHne pe3yabTaToB

[TpoBeneHsb! Hccaen0BaHus MO OIMpPeIeICHUIO KpUTepraibHbIX MOKa3aTelleld KauecTBa
sIOJIOK HOBOTO HWHTPOAYLHUPOBaHHOTO copta l'ommeH Peitnmkepc. CorimacHO MOTYyYCHHBIM
KaueCTBEHHBIM TOKa3aTelsiM TUIOAOB s1010HM (Macca, pasmep (H, ), dkpacka, TBepaocTh
MSIKOTH, COJEp)KaHHe KpaxMmalla, CyXHX BEILECTB, CaxapoB, KUCJIOT), YCTAHOBJIECHO, YTO B
ycioBusax tora Poccun mis s6;mok copra [Nomaen Pelinmpkepe onTuMaibHbBIE CPOKH YOOPKH
ypoOJKasi HacCTyIalT BO BTOPOW Aekane ceHTsops. [lokaszaTenu, xapakTepu3yromue ChbeMHYIO
3penocTh 010k copra lonmmen Pelinmxkepc cienyromme: macca rionoB — 170-200 r,
TBEPJOCTh MSIKOTH — 7,5-8,0 Kr/eM, coJiepKaHue KpaxMaia — 5-6 0aylIoB, CyXHX BEIIECTB —
13,5-13,8 %, kucinoraocts — 0,38-0,40%.

[Inoxer copra [N'onnen Peltnmxepc, B yclioBUsAX OOBIYHOTO XpaHEHHUs, yxke nocie 3-4
MECSIIIEB MMEIM MpPU3HAKU YBSAAHWUS, HWHTCHCHUBHO KEITEIH M MUMENIU TBEPAOCTh IUIOJOB
menee 5 kr/em’ (prcyHOK 1).

5Mcywﬂmoh3neHme bnsmnmonormMuypeKkBropcRAOOCEBAPHMME KIBAS
Pelinpgxepc

[Mocne 30 gmeit xpaHeHus B yclnoBusix RA He oOHapykeHO B IUIOJaX Kpaxmana,
KOTOPBIA HCIOJB3YeTCsl s0JOKaMHd Ha JbIXaHWE. XpaHeHHe S0JIOK B  XOJOIUIHHUKE
obecreuniio CHM)KCHHE WHTCHCHUBHOCTH JBIXaHHS IUIOAOB TOCJTEe yOOpKH ypoKasi, OJTHAKO
WHTEHCUBHOCTH BBIJICJICHUSI DTWJICHA ObUTa BBICOKAass U TOcie 4 MeCAIEeB XpaHEHUS B
OOBIYHBIX YCIIOBUSX HHTEHCUBHOCTH BBIJEJIICHUS dTUJICHA TI0JaMH cocTaBuia 24,4 ppm Ji/kr-
4, YTO OTPHIIATEIIBHO OTPA3HIIOCh HA KAYECTBE IUIOAOB. TakKe ColepKaHWe CyXUX BEIIECTB,
KHUCTIOT yMeHbIIUIoch Ha 18-20 %, mo cpaBHEHHWIO ¢ MCXOJHBIMU MMOKa3zaTeIsIMH. S106710Ku
copta lNommen PeiiHmxepc, xpaHsmigecs B OXJAXJIaeMOM IOMEIEHUE, Tocie 4 MecsIeB
XPaHEHUsI UMEJH BBICOKUI YPOBEHb Pacxo/1a MUTATEeNbHbBIX BEUIECTB, IPU OONIbIIIEM Pa3BUTUI
MHUKPOOHOJIOTHYECKUX 3a00I€BaHNM, a TAK)Ke (PU3NOIOTHIECKUX PACCTPOUCTB.

OCHOBHBIM TPEUMYIIECTBOM MPUMEHEHUS TEXHOJOTUU XpaHEHHs IUIOJ0OB B
XOJIOMWIbHUKE ¢ mocaeybopounoit obpadorkoit 1-M L [[] o6ecneunBatomieii 61o0KupoBaHue
TOYEK BBIJICIICHHUS JTUJICHA, CHIDKEHUE YPOBHS €ro COACpkKaHHS B OKpYXKalollel cpere,
SIBJISICTCSI COXPAHEHNE TBEPJOCTH, KOHCUCTEHIIMN MSKOTH, COYHOCTH, «XPYCTa» TUIOJOB TIPHU
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MEHBILIEM pacxo/ie KHUCJIOT, CaxapoB, BUTAMUHOB, YTO MPOJISIET CPOKH XpPaHEHUS NpU
MEHBIIIEH TTOTEPE KaueCcTBa, €CTECTBEHHOM YObLIH [8].

TBepAOCTh IJIOMOB — OJUH W3 OCHOBHBIX OOBCKTHUBHBIX IMOKA3aTeNed IS OIEHKH
KauecTBa IUIOAOB, KOTOpbI OOBEKTHMBHO OTpa)kaeT UX TOBAapHbIE KauecTBa,
noTpeduTenbckue cpoiictBa. S0moku copra lommen PeitHmkepc mocne 4-X MecsieB
XpaHeHHs UMeId TBepAocTh B 1,3 pa3a Bbllle, MO CPAaBHEHHIO C KOHTPOJEM, 4YTO
CBHJICTEJILCTBYET O BHICOKOM Kay€CTBE M MOTEHIMAJIE JICKKOCTH IIOJIOB KaK MPU XPaHEHUH,
TaK ¥ TIPHU JOBEJCHUHU JI0 TOTpeOUTEINs (PUCYHOK 2).

cela O 7.9

HUcxonnbie nannpie B3 mecsua xpanenus B4 mecsia xpanenus

PucyHdie MEHeHWEe TBepaocTWUW NNOAROB SAO6GMTOHWU KOHTPONbHOTO
RA, copt lTonpeH PehnHpgxepc

Uepes uderbipe Mecsna xpaHeHuss B RA y KOHTpOJbHBIX 00pa3lioB MHTEHCUBHOCTh
BBIICJICHHSI ITUIICHA TOBBICKWIACh 10 24,4 ppm i/kr-4, y obpabortanubix (SmartFresh ne
npeBbimana - 1,9 ppm J5/kr-4, 94To 00ECIeunIo COXpaHEHHE BBICOKOTO KauecTBa SIOJIOK W
UCKJTIOUMIIO pa3BUTHE (PU3MOIOTHYECKUX 3a00JI€BaHUN TII0A0B (PUCYHOK 3).
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3TMuneHa sa6nok, copT lFTonpeH PeWHagxXepc

[Mpumenenne mocneyboopouHoit  oOpabdotku  (SmartFresh pesko  cHmxaer
WHTCHCUBHOCTH BBIZICTICHHS OSTHJICHA KaK BO BPeMsI XpaHEHHsI B XOJIOAWIBHHKE, TaK U TIPU MX
«OKU3HU Ha moske». Tak, mocie 10 qHel XpaHEeHus IJIOJOB MPHU KOMHATHOW TeMIleparype
WHTCHCUBHOCTH BBIICJICHUS STHJICHA COCTAaBWIO B KOHTPOJIBHBIX INIOMaX — 46,8 ppm J/kr-4, B
OIIBITHBIX IIO/IAX — 2,2 PPM JI/Kr-4.

Hcnonp3oBanue TexHonorun SmartFreshno3sosser nydiie ciepXuBath GU3HOIOTO-
OMOXMMHYECKHE MPOIECCH U COOTBETCTBEHHO YBEIWYHUTH CPOKH XpaHEHUs uionoB. Yepes 4
MecsIa XpaHEeH!s! COJIep)KaHUe CYXHMX BEIIECTB B OIBITHBIX BapHaHTax MeHblIe B 1,1 pasa u
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COCTaBHJIO , B 00paboTaHHBIX M0gax — 15,6 %, B KOHTpoJe, XxpaHeHuu 6e3 oopaboTku — 16,8
%. CoXpaHHOCTh BUTAMHUHHOI'O COCTaBa B IJI0JIaX ¢ 00paboTKoi Bhimie Ha 5-8 % (5,1 mr/100
r puramuHa C u 74,3 mr/10 r Butamuna P).

Texnonorust xpanenus 10510k B C Aciep>kuBaeT co3peBaHue II0/I0B, IO CPABHEHHIO C
RA. lns copta Nonmaen Pelinkepc XpaHeHHe B perynupyeMoil atMocdepe KOHIEHTpaIuen
KHuciopoja u yraekucioro raza (1, 5 % Q , § coOGdOOCTBOBATIO COXPAHCHUIO WX
TBEPAOCTH, MO cpaBHeHUIO0 ¢ RA Ho npu nanpHelieM XpaHEHUU CGKU3HM Ha MOJKe» (IIpU
KOMHATHOW TeMmmepaType) IUIOAbl OBICTPO JKENTENH M YBSAJAld, YTO IO3BOJIAET CAETATh
HEeOJIaronpHUsTHBIM IPOTHO3 MPH TOBEICHUH TUIOI0B 10 TOTPEOUTEIIS.

OTMeueHO pe3Koe TOBBIINIEHUE TMOoKa3aTeiaed sTwieHa 10 8,9 ppm i/kr-4 y sOJoK,
xpansamuxcd B C Agpu ux u3baTul U3 kKamepsl. Ho mpu XxpaHeHWn B KOMHATHBIX YCIIOBUSX B
teueHnue 10 qHEl mokazarenu dTUIeHa yMeHbmaroTcs 10 1,8 ppm a/kr-4.

Uepes 4 Mecsiia XpaHEHUsI B KOHTPOJIUPYEMOH aTMocdepe TBepAOCTh 010K Oblia 6,9-
7,0 KI‘/CMZ, gto B 1,1 paza MeHblIIe, M0 CPaBHEHUIO ¢ UCXOAHOM, HO Ha 19 % Oobiie, yeM npu
XPaHEHUU B OOBIUHBIX YCIOBHSIX.

XpaHeHHe B KOHTPOJIHPYEMO# atMocdepe B KomIuiekce ¢ oopadotkoi (SmartFresh
o0ecrevnsiio CHIKEHNE STUIICHA 10 MUHUMAIIbHBIX 3HaueHui 0,87 ppm ni/kr-u.

Texunonorus C A+ SmartFreshoGecrieunBaroT coXpaHeHHE TBEPIOCTH U COYHOCTH
IUTOZIOB, 10 CPAaBHEHHUIO C TEXHOJIOTHEH KOHTpoIupyemMoi atmocdepsl 6e3 00padoTKH, axe
[IOCJIE YEThIpeX MecsleB XpaHeHus. TBepaocTb MsIKOTH 50510k copta [onnen Pelinmxepc,
npu xpanenud B C A+ SmartFreshosiia Beimie B 1,4 pasa mo CpaBHEHHIO C ILIOJaMH,
XPaHIIMIUMHUCS B KOHTPOJIUPYEeMOil aTMocdepe, HO He 00pabOTaHHBIMHU.

B pesynbrare xpanenust B8 C AB komiuiekce ¢ 06paboTkoit SmartFreshvakcumanbHo
3aMeUIeH TIPOLEeCC JO3PEBaHUS IUIONOB, YTO MOATBEPXKIEHO Oojee HU3KUM YpPOBHEM
COJepKAaHUsI PACTBOPHUMBIX CYXHMX BEIIECTB, CaxapoB II0 CpPaBHEHHIO C JIPYTUMH
TEXHOJIOTHUSIMU XpaHEHHs,  MOBBIIICHHOW KHUCIOTHOCTBIO, COXpPAaHEHHEM BHTAMHUHHOTO
cocraBa 510510k (Tabmnuma 1).

Ta6bnuya 1
XMmMmyeckunuinh coctTaB nnogoB nocne 4 mMecauesB X

Bapuant Begliiiza Caxapa, % Kucnornocts, C/K umexe Buramun C, Buramun P,
% ’ ’ % mr/100 r mr/100 ¢
HMCXOJAHbIE JAHHbIE
RA 13,8 9,7 0,37 26,2 6,0 86,8
CA 13,6 9,5 0,39 24,4 6,2 88,8
RA+SF 13,5 9,5 0,39 24,2 6,1 88,8
C A SF 13,5 9,5 0,38 25,0 6,1 89,0
nocJjie 4 MecsilieB XpaHeHust

RA 16,8 11,8 0,30 39,2 4,8 70,5
CA 16,5 11,6 0,32 36,1 5,2 78,4
RA+SF 15,6 10,9 0,32 34,1 51 74,3
C A SF 15,1 10,6 0,36 29,4 5,7 84,3

PCSyJ'IBTaTBI HeTyCTaHHOHHOﬁ OLICHKHU SI0JI0K XpaHAIIUXCA B C A He BbIIBHIHN
CYIICCTBCHHBIX OTKHOHGHHP'I; TIJI0AbI OCTaJINCh COYHBIMH, TBEPABIMHU, COXpaHUIA
NEPBOHAYAJIBHYIO OKpPACKY. BKyc IJIOAOB XPAHAIIUXCA B RAG6bI1 cJ1ame, 3a C4ET HaAKOIIJICHU A
OOJIBIIIETO KOJHUYECTBA caxapoB IO CpaBHCHHUIO C IICPBOHAYAJIBHBIM IIPU 3aK/IaJKE Ha
XpaHeHue (tabnuna 2).

Ta6bnunya 2
JeryctTaunmoHHaAa OULEHK&X MRCHOBBAGpPawmeHmMAaGcNnO

Bapuant Buemnnit Oxpacka CocrostHue Apomar Biyc O6mas
BHJ MSIKOTHU OIIEHKa
RA 4,0 4,5 3,0 4,0 3,0 3,7
CA 4,5 4,3 50 4,0 4,9 4,5
RA+SF 5,0 4,2 50 3,9 5,0 4,6
C A SF 5,0 4,2 50 3,9 5,0 4,6
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Texunonormn RA+ SmartFreshu C A SmartFresh mo3sonseT mpomauTh CpPOKH
XpaHEHUs U 00eCIeYNBAIOT KOMIUIEKCHYIO 3aIlUTy OT OOJe3HEeH, COXpaHEHHE TBEPIOCTH U
COYHOCTH IUIOZIOB, 110 CpaBHEHHUIO ¢ TexHonorusaMu RAu C Abe3 06paboTkH.

Jlydmee coxpaHeHHe KayecTBa SIOJOK OMBITHBIX OOpa3loB OBLIO OTMEYEHO MOCye
pasHBIX YCJOBUN XOJOIMJIBHOTO XPAHEHHUS B KOMIUIEKCE C TOCIeyOOpOYHO 00paboTKOi
npenapatoM SmartFresh, dYro mo3BoiseT HAAEKHO TPAHCHOPTUPOBATH SIOJIOKHU 0
NOTPEOUTENS ¥ TPOBECTH PEATM3AIINIO0 B Mara3uHax.

[lpumenenne npenapata SmartFreshmnossossier cHU3UTH JeiiCTBHE STHIICHA Ha
npoIiecChl JI03peBaHus 070K Tpu xpaHeHun. OOpaOOTaHHBIC IUIONBI NMPH XPAHCHHH B
Te4eHHe 3-4 MecsieB B OOBIUYHBIX YCIOBHSX W KOHTPOJIMpPYEMOH aTtMochepe Mo KayecTBY
(TBEpIOCTh, COYHOCTD, CBEKECTh) MPAKTUYCCKH PABHOICHHBI, HO MPH JTAIbHEHIIIEM XpaHCHUH
wioael, Haxomsmmecs B C A pOmaganu nyqmuM KadecTBOM. B oOpaOOTaHHBIX IJIOMAX,
CHSTBIX B ONTHUMAJbHBIC CPOKH, B peryaupyeMoil armochepe obOecrieunBaeTcsl JIUTEIbHAS
crabmim3anusi (U3NOJIOrMYECKHX IPOLECCOB, YTO IMO3BOJSET XPAaHUTh IUIOABI O HOBOTO
ypOKasi ¢ MUHUMAJIBHBIMU TIOTEPSIMU 1 MAaKCHMAJTbHBIM COXPAaHCHHEM MCXOHOTO KauecTRa.

MaxkcumanbHbli 3 PeKT mo coXpaHeHHIO UCXOAHOTO KayecTBa IUIOIOB OTMEUEH IPH
COBMECTHOM JICHCTBHH Tpernapata |-MeTHIIUKIONPOIeH U peryimupyemon armocdepsr (1,5
% 1, 55), e BEXOD ToBapHBIX COPTOB cocTaBmil 95-98 %.

BeiBOABI.

TakuM o0pa3oM, cOONIOIGHHE pPEKOMEHJAHMi 10 cpokaMm YyOOpku SIOIOK,
TEXHOJIOTHYECKUX MapaMeTPOB IMOCICYOOPOYHONH OOpabOTKM M XpaHECHUs IUIOJIOB C
UCTIOJIb30BAHUEM PETYIHPYEMOM aTMOC(hEphl MO3BOJISET MAKCUMAIILHO COXPAHUTh UCXOTHOE
KaueCTBO IUIOJIOB MPH JTUTSIHHOM XPAaHCHWH, CHU3HUTH IMOTEPU MPH XPAHCHUH W TOBBICHTH
3¢ (HEeKTHBHOCTH TIPOM3BOJICTBA.
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Abstract

In this article, the authors studied the methods of splitting apricot, plum and peach pits
(hereinafter fruits), with the aim of obtaining a whole kernel for its further processing. The
main parameters of fruit pits, such as length, width, thickness of the shell wall, width of the
shell joint and mass of fruit pits, were analyzed, the efforts required for splitting were
revealed. The influence of force on the splitting of fruit pits was studied using the plant
developed by the authors. The fruit pits were split from the side of the pit joint and from the
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side of the hollow part. According to the results of the experiments, the optimal conditions for
splitting the pits with approximately the same shape and structure were revealed. When the
pits are squeezed along the joint and from the side of the hollow part in the direction of the
major axis of their elliptical section the kernel is not damaged. The graphs of the dependence
F (kN) on the distance (mm) and duration (sec.) were obtained, the results are shown in Table
1. The dependence of the increase in the effort exerted on the destruction of fruit pits on the
thickness of the shell walls was also revealed. The force spent on splitting the pit depends on
the wall thickness and the fruit shell joint width: the thinner the shell and the smaller the
width of the shell joint, the less force is spent on splitting the pit.
Keywords: apricot, plum, peach, fruit seeds, strength, splitting, shell, core, joint

Introduction. The southern region of Kazakhstan is a large producer of fruits. More
than 2,700 tons of fruits were harvested in Maktaaral region alone in 2020 in South
Kazakhstan [1]. The harvested fruits are exported to other regions of Kazakhstan and abroad.
Existing fruit canning factories produce only juices, jams and compotes. There are no
processing enterprises in Kazakhstan that produce products from fruits: from pulp — dried
fruits; from pit shells — activated carbon; from kernels of pits — cosmetic and edible oil. The
import of dried fruits is 98%, activated carbon — 99%, kernel oil — 100%. One of the main
advantages of fruits in the south of Kazakhstan is high sugar content and aroma. Fruits grown
in dry, hot climates maximize the accumulation of sucrose and fructose.

When storing and processing agricultural products, inevitable losses of raw materials
occur, reaching 20-35%. This is due to the fact that agricultural products are perishable, and
also due to the imperfection of technological processes for processing agricultural products.
These phenomena require timely high-quality processing of the grown crop.

In enterprises processing plant raw materials are among wastes, a special role is given
to fruit pits, which are formed in the production of jam and compotes from pit fruits, cut into
halves, as well as in the production of confiture, juices, jams.

In ancient times, men were assigned to split apricot pits, since this activity requires
certain physical effort, dexterity and skill.

In the food industry, the masses subjected to pressure (seeds, fruits and berries, plant
stems, animal tissues) have a complex cellular structure that offers significant resistance to the
release of a liquid phase from it. To reduce this resistance, the material is subjected to
mechanical, hydrothermal, thermal, enzymatic and electrical treatment before squeezing.
Mechanical treatment consists in crushing the cell tissue in order to destroy the cell
membranes that prevent the liquid from leaving the cells [2].

Previously, scientists conducted experiments on splitting local varieties of apricots
such as “Sin-chalak”, “Kandak”, “Ak navat”, “Javzak”, “Shirin jaupazak”, “Maisky”,
“Childo- na”, “Kandak krasny” and “Bodomcha” for the formation of cracks in the pit shells
[3, 4].

The authors of the grant project financed by the Science Committee of the Ministry of
Education and Science of the Republic of Kazakhstan submitted for the competition for the
grant financing of scientific and (or) scientific and technical projects for 2020-2022 with a
period of implementation of 27 months No. AP08855596 on the topic “Development of
technology for complex processing of fruits to obtain dried fruits, activated carbon, cosmetic
and edible oil”, the purpose of which is the complex processing of fruits (apricots, peaches,
plums, cherries and grapes) and the development of technology for obtaining dried fruits by
infrared drying of pulp, activated carbon by mechanical-chemical-thermal activation of the pit
shells, cosmetic and edible oils by cold pressing of the pit kernels, during the implementation
of the project studied methods of splitting the fruit pits in order to obtain a whole kernel.

Methods and results. The authors conducted a study of the effect of force on splitting
the fruit pits. The experiments were carried out on a plant developed by the authors; the fruit
pits were split from the side of the pit joint and the hollow part. The fruit pits were set in a
position in which their plane, passing along the joint, is perpendicular to the flat surface of the
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plant, in this position they are evenly and with a gradually increasing force squeezed by the
flat surface.

As a result, the shell of the fruit pits is split at the joint and from the side of the hollow
part into two halves, while maintaining the integrity of the pit kernel. The optimal condition
for splitting the fruit pits, which have approximately the same shape and structure, is the
condition when the pits are squeezed along the joint and from the side of the hollow part in
the direction of the major axis of their elliptical section. In this case, the shell splits at the joint
and from the side of the hollow part into two halves, and the pit kernel remains intact. In
addition, when the pit is squeezed in this direction, its kernel is less affected by the shell side,
since in this direction the gap between the kernel and the shell is maximum.

According to the research, the main factors influencing the fruit pit split were
identified. After carrying out the experiments, in processing the revealed data, the authors
plotted the dependence of the force F (kN) on the distance (mm) and duration (sec.).

These studies showed that the split of “Sary Uryuk™ variety fruit pit (length 20 mm,
width 13 mm, shell wall thickness 0.7 mm, shell joint width 4 mm, mass 1.2 g) from the pit
joint side occurred at 6™ second of the experiment at a load of 0.6 kN (Fig. 1).

The split of “Sary Uryuk” variety apricot pit (length 21 mm, width 14 mm, shell wall
thickness 4 mm, shell joint width 4 mm, mass 1.3 g) from the pit’s hollow part side occurred
at 5™ second of the experiment at a load of 0.6 kN. The apricot pit kernels were not damaged
(Fig. 2). The rest of the experimental data of the fruit pits are given in Table (in the first line —
from the joint side, in the second — from the hollow part side).

Conclusions. The data obtained from the studies carried out allow the authors to draw
the following conclusions: for the splitting of fruit pits, a force acts depending on their sizes.

An increase in the force exerted on the destruction of the pits depending on the shell
wall thickness was also revealed. The force expended on splitting the pit depends on the wall
thickness and the shell joint width: the thinner the shell and the smaller the shell joint width,
the less force is expended on splitting the pit.

Table
Shell
Shell wall - .
No. Fruit Length, Width, mm | thickness, J(.)'nt Mass, g Duration, Load,
mm width, sec kN
mm
mm
1 Peach 37 27 2 7.5 234 15 0.812
39 26 2 7.4 23.3 15 0.818
5 Plum 20 14 0.8 4 0.7 4 0.385
20 14 0.7 4 0.6 4 0.367
F(kH)
0.7
0,6 +
0.5
0.4
0.3
0,2
0.1
05 10 15 20 25 30 35 40 45 50 55 60 65 70 175
L(mm)
Figure 1. Graph of dependence of force F (kN)
Uryuk” wvariety, split from the
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PA3JIEJI IX. CEJIBCKOE XO351lICTBO

TperbsikoBa O.J1., lerraps A.C., Pomannosa C.C., Mopo3iok U.A.
CBHHOBO/JICTBO M 0XPaHa OKPY:KAKIIEH cpeabl

PreOB®’O «JOHCKOW rocypapcTBEeHHSBW ar
(Poceclespc maHOBCKMUMN
doi: 10.18411¢cienceconf3-2021-27
idsp: scienceconf3-2021-27

AHHOTALUA

Jnst ymydiieHus: 3KoJornueckoi ooctaHoBkH B Poccuiickoit denepariiy He0OX0 1Mo
aZalTHPOBATh IIOJIOKUTEIbHBIA OINBIT E€BPONEHCKUX CTPaH C y4eTOM TEPPUTOPUAIBHOM,
DKOHOMHYECKOW H COUUalbHOW crenupuka PP u ycTpaHWTh NPOTUBOpPEUUS MEXKIY
MIOJIO)KEHUSAMU JICUCTBYIOLIETO 3aKOHOJATENbCTBA M IIPAKTUKOW PETYJIMPOBAHUSA B YacTH
HOPMMPOBAHHMs JOIYCTUMOI'O BO3JEHCTBHS Ha OKpyXKarwmyro cpeny. Llens mccnenoBanuit
QHIN3 [POMBIIUICHHBIX TEXHOJOTMH CBMHOBOAYECKUX mpeanpustuii  Poccum 1o
JKOJIOTMYECKOMY BO3JCHCTBHIO Ha OKPYXKAIOUIYIO Cpexy. AHaau3 CBHHOBOAYECKHUX
npennpustiii  Poccuiickorn ®enepauuyu NpOBOAMICS METOIOM aHKETHpOBaHMs. bbuio
oOpaboraHo 114 aHKeT, MOIy4YEHHBIX OT PECHOHACHTOB. [lepBas rpynnupoBKa MpeAnpUSTHN
IPOBOJWIACH O MOYBEHHO-KJIMMATHYECKMM M SKOHOMHUYECKUM YCJIOBUSM (peaepanbHbIX
okpyroB Poccun. BBbISBIEHBI TEXHOJIOTMYECKME M IPOM3BOACTBEHHbIE IIPOOJIEMBI Ha
npeanpustusx. He cobmoieHre HOpM U MpaBuil M0 00bEMaM HaBO30XPaHWIIUIL, BO3HUKAET
U3-32 OTKJIOHEHUH MEXay (aKTHUECKOW MOIIHOCTHIO MPEINpPUATHS M TNPOEKTHOW. JTa
npobiemMa Hanbosee BakHasi B 9KOJIOTMYECKOM IUIaHe. B KauecTBe NOCTYNHOM TEXHOJIOIMU
IPEJIOKEHO 03€JIEHEHUE TEPPUTOPUH (DEepM Ul 0310POBIIEHUS BO3LYLIHON CPEbI.

KiroueBbie ci0Ba: NMpPOU3BOACTBO CBUHUHBI, CBUHBH, BIMSHHE HAa OKPYKAIOLIYIO
cpeny, HaB03, BEIOPOCHI, TEXHOJIOTHH, TPOOIEMBI.

Abstract

To improve the environmental situation in the Russian Federation, it is necessary to
adapt the positive experience of European countries, taking into account the territorial,
economic and social specifics of the Russian Federation, and to eliminate contradictions
between the provisions of current legislation and regulatory practices in terms of normalizing
the permissible impact on the environment. The purpose of the research is to analyze the
industrial technologies of pig-breeding enterprises in Russia on the environmental impact on
the environment. The analysis of pig-breeding enterprises of the Russian Federation was
carried out by the questionnaire method. 114 questionnaires received from respondents were
processed. The first grouping of enterprises was carried out according to the soil-climatic and
economic conditions of the federal districts of Russia. Technological and production problems
at the enterprises are revealed. Non-compliance with the norms and rules on the volume of
manure storage facilities, occurs due to deviations between the actual capacity of the
enterprise and the design capacity. This problem is the most important in the environmental
plan. As an available technology, landscaping of the farm territory for improving the air
environment is proposed.

Key words: production of pork, pigs, the impact on the environment, manure
emissions, technologies, and problems.

[IpuHrMast BO BHUMaHHE MOJIOKEHHE JIeN B cepe MPUPOIOOXPAHHBIX OTHOIICHUH B
Poccuiickoit denepannu, a TakKe HaJIUYUE MOJOKUTEIBHOTO 3aMIaIHOTO OIbITA, KEJTaHUE U
roToBHOCTh Ou3Heca BHeApsATh HJIT, MOXHO 3aKiIIOYHUTH, YTO HMMEIOTCSI BCE OCHOBHBIC
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IPENIIOCHUIKY I BBEEHU B Poccun cucteMbl HOPMUPOBAaHUS, OCHOBAaHHOW Ha HaMITy4IINX
JIOCTYIHBIX TeXHOJOTrusX. [1,2,5]

Takum oOpa3om, Ui YIIYYIIEHUS OHKOJOTHMYECKOW o00cTaHoBKH B Poccuiickoit
Oenepanyy 1e€Ieco00pa3HO alallTUPOBATH MOJOKUTENIBHBIN OIMBIT €BPONEUCKUX TOCYIapCTB
C Y4ETOM TEPPHUTOPHAIBLHON, YKOHOMUYECKOW M colManbHOU crierupuku PO u ycrpaHuTh
MIPOTUBOPEYUS MEXAY MOJOXKEHUSAMHU JEUCTBYIOIIET0 3aKOHOAATENbCTBA W IPAKTUKOU
pPEryJIupOBaHMs B 4aCTH HOPMUPOBAHUS JOIIYCTUMOIO BO3JAEHCTBHS HA OKPYKAIOILYIO CpENy.
[3]

AKTyanbHOCTh HcciaenoBanmii. B coorBerctBum ¢ Hupextusoir 2008/1/EC mpu
ouneHkd TexHojoruu, kak HJ/T HeoOxomuMo yuuTHIBaTH CJEIYIOIIME  ACHEKTHI:
MaJOOTXOJHOCTh TEXHOJIOTUH; HCIOJIb30BAHUE MEHEE BPEIHBIX BEILIECTB; CTUMYIMPOBAHUE
pereHepalud MU PEUUpPKYJSALHMH BEIIECTB, MPOU3BOJUMBIX B JAHHOM TEXHOJIOTMYECKOM
Impolecce, a TakKe OTXOAOB IIPOMU3BOJACTBA; HAJIWYUE CPABHUMBIX TEXHOJIOIMYECKUX
MPOLIECCOB, MPON3BOACTBEHHOIO 000PYIOBAHUS WIIM METOIOB IKCIUTyaTalluH, KOTOPbIE OBbLIN
anpoOMpoBaHbl Ha IMPOMBIIIJIEHHOM YPOBHE; XapaKTep, BO3JEHCTBUE U O0BEM BBIOPOCOB;
nepuo, HeOOXOIMMBIH JUTsl BHEAPEHUS JIYULINX U3 UMEIOIIUXCS TEXHOJIOTHIA; TOTpediieHne U
XapakTep Cbipbs (BKJIIOYas BOJYy), MCHOJIb3YEMOIO B TEXHOJOIMYECKOM IIpOLECCE,
3¢ pexTUBHOCTh SHEPronoTpediaeHus; HEOOXOAUMOCTh MPENOTBPAILLCHUS WM CBEACHUSA K
MHUHHUMYMY OOIIIETO BO3/ICUCTBHS BEIOPOCOB HAa OKPYKAIOIIYIO CPENy, a TAKKE aBapHil.

B or0ifi  cBs3u  Oonbllioe  3HAUEHHWE HMMEET AaHAIMU3  CIEeHHUATU3UPOBAHHBIX
CBUHOBOJYECKHX MPEINPUATHI U BO3JICHUCTBHE UX HA OKPYKAIOUIYIO CPENY.

Heas» w 3agmaum  paspadorku. llenbro ucciaenoBaHWil  MPOAHATM3UPOBATH
CBHHOBOJYECKHE MPEANPUATHS 10 HKOJIOIMYECKOMY BO3ACHCTBHUIO  IIPOMBIIUICHHBIX
TEXHOJIOTHI Ha OKPYKAIOLIYIO Cpeny.

Pe3yabTaThl Mcciie10BaHH.

AHanu3 3KOJOTMYECKOro BO3JIEUCTBHS CBMHOBOJUYECKHMX HIpeanpuatuil Poccuiickoi
@enepan  Ha OKPYKAIOLIYIO Cpeay IPOBOAWICS METOJOM AaHKETUpOBaHUA. bbuIo
o0OpaboraHo 114 aHKeT, MOJy4YEHHBIX OT PECIOHIEHTOB. [lepBast rpynnupoBKka NpeanpusTHIA
MPOBOAMJIACH TI0 TMOYBEHHO-KJIMMATHUYECKUM M SKOHOMMYECKHUM YCIOBUSAM (eaepanbHbIX
okpyroB Poccuu. [4]

OtmeuaeTcss HE PABHOMEPHOE pa3MEIEHUE IOT0JIOBbS CBHUHEH MO (enepalbHbIM
okpyram Poccun. Cregyer OTMETHTh, 4YTO pa3BUTHE CBHHOBOJACTBA CBSI3aHO C
00eCcne4eHHOCThI0 KOopMaMH. PasznuuHble NPUPOJHO-KIMMATHUYECKHUE YCIIOBUSL CTpaHbl B
Takux Okpyrax kak: Cepepo-3amangubiii, Ypanbckuil, Cubupckuii, [lanbHEeBOCTOYHBIH,
KpbIMckHil He MO3BOJISIFOT TTOJIHOCTBIO 00eCTIEUUTh ceOst 3epHOM. [IpeanpusiTus STHX OKpyTroB
paboTaroT Ha MPUOOPETEHHBIX KOPMaX, YTO CKa3bIBAETCsl HA CE0ECTOMMOCTH NMPOIYKIIUH.

Cpenu cyObexkToB P® 1o 00bEMyY IpOM3BOJCTBA CBUHUHBI, KPYITHEHIIIMMH  SIBJISIOTCSL:
benropoackas ob6nactb, Kypckas oGmacts, TamOoBckas o6iacTb. BeineneHsl OCHOBHBIE
peruoHsl  mpous3BojacTBa CBUHMHBL:  LleHTpanbnbiii, IlpuBomkckuit u  Cubupckuit
denepanpHble Okpyra. Ha HUX B cymme mnpuxomutcs Oonee 75 % oOmiepoccuiickoro
npousBojcTBa. B gecatky nydmumx peruoHoB Bonuin Kypckas, TamOosckas, Owmckas,
Yensounckasi, Boponexckas, Jlumenkas, IIckoBckas oOnactu, Aunraiickuii Kpail u
PecnyOnuka Tatapcran. Crenyer OoTMETHTb, uTO B lleHTpanbHOM (enepalbHOM OKpyre
OPOMCXOTUT Tpolecc YriIyOJNEHHOM crneuuanu3ainuy  CBHHOBOJCTBA. B Ypambckom
dbenepabHOM OKpyTe HaOIIOMAOTCS pa3IuIHbIe (POPMBI OpTraHU3aIMH TPOU3BOACTBA METIKHE
OTKOPMOYHBIE ()ePMBI, PENPOAYKTOPHI, KPYITHbIE CBUHOBOUYECKNE KOMITJIEKCHI.

AHanmM3 TEXHOJIOTMYECKUX W ITPOM3BOJACTBEHHBIX IPOLIECCOB HA MPEANPUITHUIX
MIO3BOJIMJI BBISIBUTH CIIEYIOIIUE POOIIEMBI:

e [lepBas - ycrapeBmme «THNOBBIE» NMPOEeKTh Ha 28, 54, 108 ThICAY rosoB ¢
orkopMma. B EC ucnonb3yioT unyio kiaccugukanuio komiuiekcoB Ha 1200,
2400, 4800 cBuHOMATOK. BakHO MOJUEpKHYTh, YTO B JECHCTBUTEIHHOCTH,
npoekT Ha 4800 CBUHOMATOK, MOKET OoKa3zaThcs mpoekToM Ha 4500 wim 5500
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CBUHOMATOK. OTH HENpaBWIbHBIE OIPEAEICHUS MOIIHOCTH IPOEKTa
IOPUBOAUT K YBEJIMYEHHUIO BPEMEHHU pealM3allid, YTO HEraTUBHO
CKa3bIBaeTCs Ha OW3HEC-TUIAHUPOBAaHMM U TPHBOJUT K HEBO3MOXXHOCTHU
BBINOJIHEHUS [TPOM3BOJICTBEHHOH IPOrpaMMbl, COOTBETCTBEHHO NMPUBOIUT K
OTKJIOHEHUSIM B KPEIUTHOM COTJIAILIEHUU.

e Bropas - OTKIOHEHUS MeXIy pPacy€THOM MOLIHOCTBIO M (PAKTHUECKOM
MOIIIHOCTbIO  (HENpaBUJIbHBIA  pacuyé€T  CTAaHKOMECT, HEPaBHOMEPHOE
pacripeielieHue TIOroJI0Bbs 110 IPOM3BOACTBEHHBIM 1iexaM). Bo3HukaeT B Tex
ClIydasX Korja IpH IPOEKTUPOBAHWU HE YUYUTHIBACTCS IPOJYyKTUBHBIN
HNOTEHIMAJ] CIEeLUAIN3UPOBAHHBIX JIMHUM M MOPOJA CBHHEH, 00JaAarolmx
BBICOKMM MHOTOIUIOZMEM U SHEPTHUEH pocTa.

e Tperbs - cBsi3aHa C OTKJIOHEHUAMHU B pabOTe€ CUCTEM MHUKPOKIUMAra OT
HOPMATUBHBIX IOKa3zaTeneil. OTO MpUBOAAT K YBEIMUYCHHIO 3SMHUCCHUU
BPE/IHbIX Fa30B U HEraTUBHOMY BJIMSIHMIO HA 3JJOPOBBE JIIOJIEH U KUBOTHBIX U
OKpY’Karollen cpeabl.

e UerBépras — OTKIOHEHUS B pPAOOTE CUCTEM KOPMIICHHUS IKUBOTHBIX.
CrouMOCTh KOPMOB UIpPAaeT IJIABHYIO POJb B CTPYKTYpE CE€0ECTOMMOCTH
OpoAYKIMH. B HEKOTOpbIX  cCilyyasiX OTMEYEHO, HEepalHOHAIbHOE
UCIIOJIb30BaHuE KOpMOB. OCTaTKM KOpMa YXY/IIAIOT CAHUTAPHOE COCTOSIHUE
KOPIIYCOB M MOTYT IPHUBECTH K Pa3MHOXKEHHMIO M PacCHpOCTPAHEHUIO
Pa3IUYHBIX MUKPOOPIaHU3MOB U OAaKTEpUi, UTO MOXKET OKa3aTh HEraTHBHOE
BJIMSIHAE Ha 3/I0POBbE JIIOJIEH, dKUBOTHBIX U OKPYXKAIOIIYIO Cpey.

e [lsaras - pyHKIIMOHMpPOBAHHME CHCTEMBI ITepepabOTKU U XpaHEeHHs HaBo3a. He
coOIIIO/IEHNEe HOPM | TMPAaBHJI 1O 00bEMaM HABO30XPAHWIHIL, BOZHUKACT H3-
32  OTKJIOHEHMH MexX1y (aKTUUECKOM MOIIHOCTBIO MPEANpHITUS U
IPOEKTHOH. DTa mpobieMa Hanbosee BaKHas B 9KOJIOTUYECKOM IJIaHe.

B cBsa3u ¢ 3TMM nmpoBoawiIcs aHaNW3 CHCTEM YyAAleHUs HaBo3a. Bce mpeanpustus
OBLIM pacHpe/IesIeHbl Ha IPYMIbI IO TEXHOJIOTHAM YAaJIeHUs HaBo3a.

VYcraHoBieHo, 4To Ha KoMIuiekce 108 ThIC. TOJOB OTKOPMOYHOTO MOJIOJHSIKA B T'OJ(
TOJI0BOIT 0GBEM HABO3HBIX CTOKOB cOCTaBisieT 6omee 120 Thic.M”. Hcnons3yemble cuCTEMBI
yZaJeHus] HaBO3HBIX CTOKOB Iepuoja 70-X romoB IPOIUIOTO CTOJETHS HE COOTBETCTBYIOT
COBPEMEHHBIM TEXHOJOTUYECKUM, 300TMTUEHUYECKUM U CAHUTapHBIM TPEOOBaHUSIM.

K OCHOBHBIM TEXHOJIOTMYECKUM IPOLECCAM, OKA3bIBAIOIIMM HETaTUBHOE BO3/IEHCTBHE
Ha OKPY’KaIoLyl0 CpeAy IPU MHTEHCHUBHOM IPOU3BOJCTBE CBUHHHBI OTHOCST: TE€XHOJIOTHH
nepepadOTKM HaBO3a B OpraHUYecKoe YyIOOpeHHe; TEXHOJOTUM BHECEHUS TOTOBOTO
OpPraHUYECKOTo YJ0OpEeHHUS.

IIpu wu3ydyeHum BBIOPOCOB, 0cOOO€ BHUMaHME OOpallaloch Ha MPEIOTBpAIlEHUE
PELUPKYISIIUKM  3aTPA3HEHHOTO BO3[yXa Ha TeppUTOpUH ¢epM, W3 3[aHHUs B 3/1aHUE.
HccnenoBanus mnokasanu, 4yto A0 17% Takoro Bo3Ayxa IPH CYIIECTBYIOIIMX CHCTEMAax
BEHTWISILIMM U OOBEMHO-TIJIAHUPOBOUHBIX PEHICHUSIX IMOCTYMaeT B coceqHue 3nanus. [lpu
3TOM MOTYT BO3HUKATh YCIOBHUSA JUIsl TEpeHOca pa3lIW4HbIX BO30OynuTeneil OonesHen
’KMUBOTHBIX. Y CTaHOBJIEHO, YTO BCE 3J]aHUSI U COOPYKEHHsI Ha TEPPUTOPHH CBUHOBOIYECKOTO
OpENPUATHS TMOAPA3ENIIOTCS Ha OCHOBHBIE MPOM3BOJCTBEHHBbIE M MOAcOOHBIe. K mepBpiM
OTHOCSITCSI BCE€ COOPYXKEHHS IS COAepKaHusl cBUHEW. OTMeuaeTcsi OJIOKUPOBKA 3aHUM U
cekuuid. brokupyembple B OIHO 3/aHUE COOPYXEHHS H30JIMpOBaHbl Jpyr OT Jpyra
MEPEropo/IKaMM U HMMEIOT HENOCPEICTBEHHBIE BBIXO/bI Hapyky. OTMEUEHO TaKkKe JeleHUe
Ha (YyHKIMOHAIbHBIE 30HBI. 30HAa A-IIPOM3BOJACTBEHHAs, TIJI€ Ppa3MEIIAIOTCS OCHOBHBIE

MPOU3BOJCTBEHHbIE 3JaHUS W BETepUHApHble OO0BEKTH; 30Ha b — moacoOHas
IIPOU3BOJCTBEHHAs, TJE€ pPAa3MEIAOTCd KOPMOILEX, aBTOBECHI, IYHKT TEXHHUYECKOTO
00CIyXUBaHUS, COOPYXKEHHsS BOJO-, JJIEKTPO — U TEIJIOCHA0XKEHHUS, KaHaJIU3aluIo,

BHYTPEHHHUE IIPOE3Jbl U CKOTOIIPOTOHBI, PaMIIbI ISl IIOIPY3KU U BBITPY3KH KUBOTHBIX; 30HA
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B 3aHsATa nomemeHusMH U IUIOIIAJKAMU JUISl XpaHEHUS! KOPMOB, CKJIaJaMH, NOMELIEHUSIMU
yIpaBiaeHUs], 0OIECTBEHHOTO MUTAHUS U T.1.

OOBEKTBI  CEIBCKOXO3SIMCTBEHHOTO  MPOW3BOJACTBA  OKA3bIBAIOT  HETaTHBHOE
XUMHYECKoe, Orooruueckoe, Gu3nueckoe 1 MEXaHUYeCKOe BO3/EWCTBUE HAa BCE OCHOBHbBIC
KOMITOHEHTBI OKpYKaroIIel cpelbl: TOYBY, MOBEPXHOCTHBIE BOJBI U aTMOC(HEPHBI BO3AYX.
Bribpochl ouenuBanuch 1mo 9 mokazartensm: amMMmuak, PM, meTaH, OKCHA a30Ta, OKCHI
yraepoaa, OKCHJA Cepbl, CEpOBOJIOPOJ, IbLIb OT PAa3JIMYHBIX HMCTOYHUKOB 3arpsi3HEHUS
(’KMBOTHBIE, TEIUIOI€HEPATOPHI, MECTa 3arpy3KH KOpMOUKOpMa B OYHKEp, HABO30XPaHUIIUIIIA,
KpeMaTop, aBTOTpaHCHOpPT). JlONONHUTENbHBIE 3arpsA3HEHUsI MPOUCXOIAT OT KOTEJIbHBIX B
pe3ynbTaTe nepepaboTKU U MOCTYIUIEHUS B aTMoc(epy MpPOAYKTOB CrOpaHMs TOIUIMBA, OT
BBIXJIOTIHBIX T'a30B ABTOTPAKTOPHON TEXHUKH, OT HCHAPEHUH M3 €MKOCTEH A XpaHEHUS
HABO3a, MbUIA, 00pa3ylolIeicsl MpU MOTrpy3Ke, pa3rpy3Ke, ChIMy4yeil CenbCKOX03iCTBEHHON
IpoAyKIMH. B moMemenusx i coaep kanusl pa3IndHbIX I10JI0BO3PACTHBIX IPYII CBUHEHN Ha
OPEeNPUATHIX, UICTOYHUKaMU BbiAeneHus: Merana (CHy) siBnsitoTCS nuieBapuTeIbHbIA TPAKT
YKUBOTHOI'O TIPU aKTe JedeKkauuu. YpoBeHb BbIACNIAEMbIX KullleuHbIX Ta3oB CHa, 3aBucuT oT
GbyHKIIMM pepMEHTATUBHOTO MOTEHIIMANA MUILEBAPUTEILHOTO TPAKTa, MUILEBBIX BOJIOKOH.

[TbuThI0 HA3BIBAIOT B3BEIICHHBIC B BO3JIyXe YacTHIBl pazmepoMm meHee 100-150 mMrm.
Yactunsl Menee 0,1 MKM OTHOCATCS K HeocenaeMol nbuid. JKUBOTHOBOAUECKHE KOMILIEKCHI
CIIy’KaT MCTOYHUKAMHM OPTraHWYECKOM IBbLIM, CBSI3aHHOM C pa3fadyedl KOPMOB U IOJCTUIKOMH,
YHCTKOW JKMBOTHBIX, YOOpPKO#l momemieHud. [Ibuih OKa3blBaeT HA OpPraHU3M KOCBEHHOE H
npsimoe BiausiHue. KocBeHHOE BIMSIHUE 3aK/II0YAETCS B TOM, YTO OHA CHUKAET UHTEHCUBHOCTD
COJTHEYHOM pajauainuu, ocooeHHo ynpTpaduoneToBoit e€ yactu. [Ipsmoe (HemocpeacTBEHHOE)
BIMSHUE IMbUIM 3aKJI0YaeTcs B JEHCTBUM €€ Ha IJla3a, KOXKY W OpraHbl JbIXaHUS.
KoHuenTpanus npuid B NOMEUICHUSIX IS KUBOTHBIX, B 4acTHOCTH, (hpakuuu PMig, Moxer
UMETh MPSIMOE OTPULIATEIbHOE BO3/ICHCTBUE HA KUBOTHBIX U YEJIOBEKA, 32 CUET COCIUHEHU,
KOTOpBIE MOTYT HECTH YacTULBI MbUTH (OaKkTepuu, TOKCUHBI). [IbUTh Takke UrpaeT BaKHYIO
pOJiIb B KauecTBE HOCHUTENS apoOMaTHBIX coequHEHHM. YacTuilbl NbLIM, KOTOpPHIE MOTYT
00pa30BbIBATBECA B IKMBOTHOBOAUYECKUX ITOMEUICHUSAX, pa3IM4yaloTcs B JMala3oHe OT
HEOpPraHWYECKUX BELIECTB (HAIpHUMeEp, MOUYBEHHBIM MaTepuan) J0 OpPraHMYeCKHX YacTHI]
pPacTUTEIBHOTO M JKUBOTHOTO IPOMCXOXKIEHWS, B TOM UHUCJIE MEPTBBIE M JKHUBBIE
MUKpPOOPTraHU3Mbl, Takue Kak OaKTepuu, IpuOKH, BHPYCHl U YaCTU 3TUX OPraHU3MOB,
HalpuMep, DSHJIOTOKCHHBI. OTH OMOJIOTMYECKHE KOMIIOHEHTHI OOBIYHO Ha3bIBAIOTCSA
«Ounoa3po3zonu». OCHOBHBIMM MCTOYHUKAMHU UX 3arps3HEHMs SBISIOTCSA: HEOUMILEHHBIE WU
HE/I0CTaTOYHO OYMIIEHHbIE IPOU3BOJICTBEHHbIC, JIUBHEBbIE U OBITOBBIE CTOYHBIE BOJBI;
MOBEPXHOCTHBI CTOK C TEPPUTOPUU TPOU3BOJCTBEHHBIX OOBEKTOB CBHHOBOJUYECKUX
OpEINpUsATHs;, YTEUKH BPEAHBIX BEIIECTB U3 €MKOCTel, TpyOONnpoBOAOB M ApPYrux
COOPYKEHHI; aBapuiiHbIe COPOCHI CTOYHBIX BOJI.

Pexomenaanum nmo yJy4IICeHHIO JKOJOTHYeCKOH CHTYalluM HA CBHHOBOJAYECKHX
npeAnpusATHAX.

JUig mpenoTBpallleHus] 3arpsA3HEHHs] BOJAHBIX MCTOYHHUKOB HE JOIYCKaThb YTEUKH B
BOJIHbIE OOBEKTHI OT HABO3OINPOBOJOB U COOPYXEHHH HX XpaHEHHs, cOpoc OBITOBBIX U
IIPOU3BOJICTBEHHBIX OTXOJ0B U Mycopa. [IpennpusaTis fomKHBI KOHTPOJINPOBATH CAHUTAPHOE
COCTOSSHUE TOJIBEJOMCTBEHHOM TEppUTOPUHM, HE JONycKaTh TOMAaJaHusl  OTXOJOB
IIPOU3BOJICTBA B I0’K/I€BYI0 KaHAIN3ALMOHHYIO CETh.

Jlnia penienust mpo6iieM, CBA3aHHBIX C BEIOPOCAMU PEKOMEH]IyeTCs pa3MelaTh 3/1aHus
TOPIIOBOIl CTOPOHOM K TOCIOJACTBYIOIIMM BeTpaM C IeJbI0 OBICTPOro  yAaleHus
3arpsiI3HEHHOTO0  BO3[yXa, CKOINHUBIIErocs Mexay nomemeHusiMu. [Ipegycmorpersb
LEHTPAJIN30BaHHYIO CUCTEMY IIPUTOKA U yJAJIEHUSI BO3/1yXa U3 TOMEILIEHUM.

B kauecTBe 1OCTYNMHON TEXHOJIOTUU MPEUIOKEHO O3€JIEHEHUE TEPPUTOPUU pepM st
037I0POBIIEHUS] BO3AYIIHOM cpenbl. Tak, 6epé3oBas poria miomanpio 1 ra 3a BereTalimoHHbIN
nepuon 3aaepxkuBaer or 1100 mo 2300 xr mnbuin. BaXHO OTMETHUTH, YTO COCHBI,
MOYOKEBEIBHUKH  BBIACISAIOT (UTOHIMIBI — BEILIECTBA, TyOHTENIbHO JEHCTBYIOIIME Ha
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HEKOTOpBIE MUKPOOPIaHU3MBI, a TAKXKE TEPIEHBI, KOTOPBIE YBEIMUMBAIOT KOJIUYECTBO JIETKUX
MOHOB C OTpULATENIbHBIMHU 3apsaamu. BemiecTBa, BblensieMble JUCThIMHU ay0a M TOIOJI,
yOMBAIOT AM3CHTEPUHHYIO MAaJOYKy, COCHBI — TyOepKkynésza, Kopa MHHXThl — AudTepuu.
[Ipennaraercs co3maBaTh 10 TIPAaHULE >KMBOTHOBOJYECKOIO MPEANPUATHS M MEXKIY
OTJICIIbHBIMU IIPOU3BOJICTBEHHBIMU CEKTOPaMM I0JIOCY 3€JIEHBIX HACaKJIEHUM HIMPUHOUN 3-5
M. 3enéHblil 6apbep MEXIY 3JaHUAMU COKPAIAeT BO3MOXKHOCTb IOCTYIIJICHUS 3arpA3HEHHOTO
BO3/1yXa, YMEHBIIAET KOJIMYECTBO MHUKPOQIOPHI, CHUXKAET WHTEHCUBHOCTH 3alaxoB,
HEeOJaronpusaTHOE JEeHCTBUE METEOPOJIOrHMYecKHX YCIoBUH. OCOOEHHO Ba)XXHO O3€JCHSTh
OTKpBITHIE IUJIOLIAJKK M MECTa paclojoKeHus HaBo3zoxpaHwiuil. CrenyeT MakCUMallbHO
MCII0JIb30BaTh NMEIOIUECS HA MECTHOCTH €CTECTBEHHBIE JIECHBIE MACCHUBBI, PACCMaTpHUBas UX
KaK 3allUTHBIA Oapbep MEXIy >KMBOTHOBOMYECKHMMH (epMaMH U JKWIOH 3acTpOHKOM.
OzeneHeHNe ITUX 30H CIENYET OCYLIECTBIIATH IIyTEM CO3[AaHUS CHCTEMBI 4YEpPEHYyIOLIUXCS
JIECO3ALUTHBIX II0JIOC W3 Ta30yCTOMYMBBIX IOPOJ JEPEBbEB M KYCTAPHUKOB, TaKUX, Kak
TOIOJIb, BSI3, KJIIEH aMEpPUKAHCKUM, akalus Oesnasi, MOXKEBEIbHUK, TYS.

***k

=

00 oxpane okpyxaroineii cpenbl. 3akoH PD ot 10.01.2002 Ne7-D3.

2. Kommieke Mep HampaBlIeHHBIX Ha OTKa3 OT HCIOJb30BAHMS YCTapeBIIMX M HEI(P(PEKTHBHBIX TEXHOJIOTHH,
Mepexo] Ha MPUHIWIBI HAWIYYIINX JOCTYIHBIX TEXHOJOTHH BHEAPEHHS COBPEMEHHBIX TEXHOJIOTHI
(yrBepxnéH pactopspkeHneM IIpasurensetBa PO ot 19 mapta 2014 1. Ne398-P).

3. Best Available Techniques (BAT) «Reference Document for the Intensive Rearing of Poultry or Pigs» BREF

(EV), 2015.

OrtpacrieBast aHKeTa [T CBHHOBOUECKHX mpemmpustait http://burondt.ru.

5. http://Aww.mcx.ru/ Uatepret-nopran MUHHCTEPCTBA CEILCKOT0 X03s1iicTBa Poccuiickoit denepanuu.

e
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PA3JAEJI X. PECYPCOCBEPEXEHHE

Kypasaena JI.A., Txyan H.B.
OnTumMu3anms NapaMeTpoB X00BbIX CHCTEM IMPOKO3aXBATHBIX J0K1€BAJIbHBIX
MAaIlIUH KPYTroBOro AeHcTBUS

MOCKOBCKMUMN NONUTEXHMUYECK W
(Poc cMwosic B B a
doi: 10.18411¢cienceconf3-2021-28
idsp: scienceconf3-2021-28

AHHOTAIUSA

B mpouecce B3aumonelcTBUA Kojec JoXAeBalbHbIX MammH (M) c mouBoit
co3/aeTcs KoJjes, NPOMCXOJUT VYIUIOTHEHHE NOYBBL [l mpemoTBpaiieHus CO3JaHus
NIyOOKOH KOJEM ¥ HWHTCHCHBHOTO VIUIOTHCHHSI TIOYBBI JIOJDKHBI  OBITh  BBEIOpAHBI
COOTBETCTBYIOILIIME XOJOBBIE CHUCTEMbI C YYETOM XapaKTEpUCTUK OpOLIAEMbIX 3E€Melb U
palMOHATIFHOTO COOTHOIICHUS KOHCTPYKTHUBHBIX IApaMETPOB MAIIMHBI TAaKUX KakK JUIMHA
npoJieTa, 1uamMeTp TpyOompoBoaa U THI WKH. Llenbio nccnenoBanus SBISETCS ONTHMU3AIINS
MapaMeTpoB XOJOBBIX CHUCTeM IIHMpoKo3axBaTHbIX J[M kpyroBoro neictBus. B crarbhe
NPEJCTAaBICHbl TEOPETUYECKUE 3aBUCHMOCTHU JIJIsl ONPENENICHUs] TIYOUHBI U IIMPUHBI KOJEU
JUISL IBYXKOJIECHBIX U TPEXKOJIECHBIX XOJOBBIX Tenexkek [IM, a Takke o0nacTu mpUMEHEHUs
UX B 3aBHCHMOCTH OT HECYHIeW CIOCOOHOCTH MOYBBI, HOPMBI TOJMBA M KOHCTPYKTHBHBIX
0coOeHHOCTEeW MamuH. AHaTU3 JaHHBIX MOKA3bIBACT, UTO AA MOYBEI BBICOKOH HecyIen
crocoOHOCTH Mpu HOpMe noiauBa 10 300 M %/ra BO3MOXKHO IIPUMEHEHHUE Y3KONPO(UIbHBIX
MHEBMATHIECKHX KOJEC; JUIS cpenHel Hecymied crocobHocT mpu HopMme mosmBa 300-500
M /ra — OOBIYHBIC MIMHBI, U1 HU3KOW Hecylllel cnocoOHOCTH pu HopMe monuBa Ooinee 500
m>/ra — HMIMPOKONPOPHIIEHBIE IIUHBI.

KiroueBblie ¢ji0Ba: X0IOBBIE CHCTEMBI, YIULIOTHEHHE, KOJIEs!, Y/ICTbHOE JIaBJICHHUE.

Beenenue. /[BmxeHue mmpoko3axBaTtHeiX JIM B mporecce mojamBa OCYLIECTBISAETCS
MOCPEACTBOM B3aMMOJICHCTBUS JBHXKUTENEH HMX OINOPHBIX TEIEKEK C IMOYBOM, KOTOpas
OJIHOBPEMEHHO SIBIIIETCS HECYIIIIM OCHOBaHHWEM M OOBEKTOM yBIaKHEHUs. B3aumoseicTeue
JBUOKUTEJIEH MAIIMH COMPOBOXKJIAETCS BO3HUKHOBEHHEM CHWJI TpPEHUS, HOPMAJbHBIX U
KacaTeNbHBIX HAMPSHKEHHH, BHI3BIBAIONINX YIUIOTHEHUE TIOYBBI, €€ pa3pylleHne, 00pa3oBaHUE
KOJICH.

AHanu3 NPUMEHEHHS XOJOBBIX CHCTEM MHOTOOMOpHBIX JIM mokaszan, 4to s
MOBBIIECHNUS TNPOXOJAMMOCTH MHOTOONOPHBIX MMIMPOKO3axBaTHeIX JM u  cHuKeHusA
AHTPOIIOTEHHOW HArpy3KH Ha MOYBY I€J€CO00pa3HO 000PYyI0BaTh KOJECHBIMU CUCTEMAaMU C
HU3KAM VIUIOTHSIOIIMM Bo3jAecTBHEM. HeoOXoaumbl COOTBETCTBYIOIIUE TEOPETHUKO-
IKCIIEPUMEHTAIbHBIEC UCCIICIOBAHMSI 0 OOOCHOBAHUIO UX MTapaMeTPOB.

Pwuc. 1. OByXKoOnecHbe N TpexKONecHbEe O0ONOpPHHLE
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Kak mokaseiBacT ONBIT OSKCIUTyaTallMd Ui [IMPOKO3axBaTHBIX JIM KpyroBoro
JEWCTBYS, TIIyOMHA KOJIEH HMEET HECKOJILKO OOJIbIIEe 3HAUCHNE B HAYalle CE30Ha, CBSI3AHHOE
c Oojee JIMTENBHBIM BO3JICHCTBHEM Ha IMOYBY XOJOBBIX TEICKEK, PACIOIOKEHHBIX Y
OCHOBHOM OIOpsl. M yBeInueHre 3HaYE€H I KOJIEH B KOHIIE ITOJUBHOIO CE30HA HA IOCIIEIHIX
TENICKKAX, BBI3BAHHOE IIOBBIIIEHHBIM pAacXoJ0M BOJIBI Yepe3 COIUIO JIOXKAEBaTeled u
UHTEHCUBHOCTBIO 10K [1-4].

Iesabi0 HccaeI0BaHUS SIBJSIETCS - ONTHMHU3AIMS APAMETPOB XOJOBBIX CHCTEM
IIMPOKO3axBaTHBIX JIM KpyroBoro AeicTBus.

Teopernyeckue uccjieJ0BaHus.

[IuprHy KOJIEH IS IBYXKOJIECHBIX TEJIEKEK I[M MOYKHO OIIPEIEIIUTh U3 BHIPAKEHHSL:

2 06(T +(MI_KOH)rnQ+ TBTL_VQZ -)-

B, =1| R
‘ i m[PM (L47% 48 1.017 ) h/, D,
0.6(Ton+(L'V'I_|K°H)mE+ 1o 3l o
D, - | R —=X
‘ n[P,-14T% 48101 ) b/ D M2

raeT - Macca OCHOBHO¥H OIOPBI;

M. ,- Macca ONOPHBIX TEJIEKEK C ABYMS KOJIECAMU;

T 1B T
CUCTEMOM KperuieHus (IIpeHreIbHON CUCTEMON ),

T , - Macchl KOHCOJH (NPH HAJMYKHK);

- Macca y4acTKOB BOJOINPOBOJSAIIETO TPYyOOIPOBOJAa MEXIY OIMOPHBIMU TEJIEKKAMHU C

N, — KOJIHYECTBO TEJEKEK;
L,, — anmHa MammHEL,

|, .~ paccTostHIe MeXIy MpOJIeTaMH.

« op — AVIMHA KOHCOIIH;

JI1sl TPEXKOJIECHBIX TEJIEKEK:

L, —I
2 04(T +(%)ms+ -[BTL'IG -)-K

B, =< R b—K +
‘ " n[P,+ L4175 48101 ) b/, D,
0.5
04(Ton+12M)rne+ IBTL'VQZ -I)K b(2)
D, - | R =
nT[PM—(l.41“50CT8 1.0 ) h/, D, 2

M, , - Macca ONOPHBIX TENEKEK C TPEMSI KOJIECAMH.

HeoOxonuMo yuuThIBaTh, YTO Macca TENEXKKU C TpeMsl KoJecaMM 3a cueT Ooubluei
JUIMHBI ¥ yCHICHHOH pambl coctaBmsier mopsaka T.,=(1.1-1.25)T t.e. B cpensem

(1.1-1.25) .

['myOuHa koseu a1 IBYXKOJIeCHOU Tenexku JIM MoxeT ObITh BRIpaKeHa CIICIYIOIIEH
3aBUCUMOCTBIO [5]:
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0.6 o+ (M lomr 1 1Ly 3
H = II'IP 3)
nP..by D

['my6una xoneu nist TpexkoecHO# Tenexku JJM:

04(Ton+12M)T + TBT 7{2 -D

.. @)
H
mPnan D

Teopernueckue 3aBUCHMOCTH TITyOHMHBI KOJIEH OT HECYIIed CoCOOHOCTH TMOYBHI MPU

pasznuyHoOM aymHe nposeroB Ha npumepe JM «Kybanb-JIK1M» (KACKA), moctpoeHHbIC B
COOTBETCTBHUH C BhIpakeHUEM (3) mpejcTaBieHsl Ha (puc. 2).
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Punc. 2. 3aBucumMocTb T NYyO6MHbB Ka@maun dM -kKy»p aeHbA CKidL)o 6 H
(wnHB-2483, 9Tpyb6a 159MMmM) —mpeaneaep@paneziodpBp dmetT 348, 7m; 4
—-nponet 30wm

PaccmarpuBas 3aBUCHMOCTh BEJIMYMHBI KOJIEU OT HECyIleld CIOCOOHOCTH MOYBBI MPHU
paznuuHoO¥ aymHe mponetoB Ha nmpumepe M «Ky6ans-JIK1» (KACKAJL), MoXHO cnenaTh
BBIBOJI O BO3MOYKHOCTH YBEJIMYEHMS MpoJsieTa A0 65 M, MpU KOTOPBIX BEIMYMHA KOJIEW HE
MpeBbIIIaeT HOPMAaTUBHBIX 3HaUE€HUH Npu Hecymiei cniocoonoctu 6omnee 100 klla u monuBHOM
HOpMe mopsizka 300-350 m*/ra.

JIy1st TIOYB ¢ HU3KOM HECYIICH CIIOCOOHOCTHIO M MallluH C JUTMHOM MPoJIeToB Oosee 59
M palMOHAJIbHO INPUMEHEHHE KOJEC C IIMHAMU He MeHee 16,9-24, a npu yMeHbIIEHUH
HecyIIel CrocoOHOCTH - muHbI 18,4-26 (puc. 2).

Teopernueckne 3aBUCMMOCTH IIMPUHBI KOJEH OT MOPSAJKOBOTO HOMEpPA OIOPHOMN
tenexxkn Ha npumepe M «KACKA/l», mocTpoeHHbIE B COOTBETCTBUU ¢ BhIpaxkeHueMm (1)
npencrasiensl Ha (puc. 3). lupuna konew s Bcex MoauUKalUid MallMH U KOJIEC
YMEHBILAETCS C YBETMUYEHUEM PACCTOSIHUS OT LIEHTPAIbHON OIOPHI.
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Pnc. 4. 3aBumcumocTb TFTNyo6GMUHB KONenm OT Hecyuweh cnocobH
(Tpay 6159 wMM) AN —-mepBoMA20B10H W -2A4B—-@ 1 H bl -2484~4iN H bl
23,1-:26

JIns yMeHbIEeHHs TITyOWHBI KOJEM BO3MOXKHO MPUMEHEHHE Kojiec 0oJiee MIMPOKOTro
npouiIsi WIM CHIKEHHE MacChl 3a CYET YMEHBIICHHsI IUaMeTpa TpyOOmpoBOAa, YTO
1esnecoo0pa3Ho npu paboTe ¢ MEHbIIMMHU pacxoaamu [6, 7].

B Ta6J'II/IIIe 1 MPUBCACHBI PCKOMCHAANH 11O KOJIMYCCTBY KOJIEC, YCTAaHABJIMBACMBIX Ha
omHoit Tenexke JIM. JlaHHBIE peKOMEHIAaUWU OBLIM ONpENeNICHBl Ha OCHOBE CpPaBHEHUS
YACIBHOTO JAaBJICHHUS KoJieca Ha MOYBY C HOPMATHUBHBIM YIENbHBIM AaBieHueM [8]. Pacuer
0611 ipoBeieH s JIM, Ha Tele)Ke KOTOPBIX YCTaHABIMBAIOTCS J1Ba Kojeca. Eciu ynenpHoe
JIaBJICHWE HA TIOYBY MO pAcyeTy MEHbIIe, YeM HOPMATHBHOE YIENbHOE IaBJICHHE, TO Ha
TENIE)KKE YCTaHAaBIMBAIOTCS JBa Koseca. Hao0opoT, ecnu ynenpHOE JaBleHHE Ha TOYBY 110
pacuery Oojblie, 4YeM HOPMATHBHOE YJAENHHOE HaBJICHHE, TO Ha TEJIEKKE HEOOXOIUMO
yCTaHaBIUBATh TPU KOJeca.
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TIpUpOIHbIE XapaKTepI/ICTI/IKI/I MalllHBI
pciosm KACKA]] ¢ mHeBMaTHYECKUMHU PaccuuTsiBaeMbIe mapamMeTphl
¥ KoJIeCaMUu
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g| 500 168 | 21766 | 6525 | 24 | 0132 | 0056 | 034 | 0120 | 5 0140
o
jas]
= 28511 | 595 | 23- | 0.092 | 0.052 | 0.43 2 2
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MeToauka ucciaea0BaHUIM.

HccnenoBanne kosneeoOpa3oBaHus MPOBOJAWIOCH B Haudaje, CEpeJUHE U KOHILE
HOJMBHOTO MepHoia. 3aMepbl IITyOMHBI KOJIeH MPOBOJMINCH € MOMOIIBIO JIUHEHKH (puc. 5).
OxcnepuMenTsl npoBominch Ha JIM  «KybGanp-JIKIM» (Kackan) u «KACKAJ» B
CaparoBckoii 00acTH, mpaBoOepexbe.

Pnc. 5. M3mepeHne Konewn
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Pe3yabTaThl Hcc/ie10BaHU.

Pesynbrarhl uccnenoBaHuii TIYOMHBI KOJIEM OT TOPSIIKOBOTO HOMEpa OIOPHOM

TEJICKKH MPH Hecymel crmocooHocT moussl 110-125 kIla mocne nepBoro mpoxoxaa amis
«Ky6anp-JIK1M» anunoii 497 nokasansl Ha (puc. 6).
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Pwuc. 6 . 3aBucumMocTb FTNAyOGuUHB Konewm OT HOMepa
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R’ =0.97€

M

OMNOpPHOW -

¢
Hbel 14, 9

B KOHII€ IIOJIMBHOI'O CE€30Ha BHJ 3aBHCHUMOCTHU l"J'Iy6I/IHI)I KOJICU OT MOPAAKOBOIO
HOMCEpa TCJICKKHU MCHICTCA C JIMHEHHOHN Ha KBaApPAaTHU4IHYIO. Ha IOCIACIHUX TCICKKAX KOJICs

CHOBa BO3pACTaeT 3a CYET YBEINYCHHUS pacXo/ia M KpyImHOCTH Kaneib (puc. 7).

18.0

16.0 [—©
=
© 140
3 12,0 °
= :
%10.0 \\
:s; 8.0 \U\
> 6.0 0
Ire

4.0

2.0

0

1 2 3 4 5 6 7
Homep Tenexku
Pnc. 7. 3aBuUCMMOCTbL T /NNYyOGUHB KONewmw OT HOME

«Ky6-AKtEM» (Kackap) (48,-24,m nponert

H =0.041 .+ 0.028° — 3.489 + 19 R2=0.967

pa 7

onop

HO
wnmHb 14

IIpu yBenuuenuu nponera 10 59,5 M U ycTaHOBKe KoJiec ¢ muHamu 16,9-24, xones
CHIDKAeTCsl 10 4 ¢CM Ha MEepBOM TEJIEKKE 3a MEPBBIM MPOXOJ U 10 9 CM B KOHIIE MOJUBHOTO

CE30Ha, HECMOTPSI Ha yBeIMueHue JuHbI mposieta (Puc.8).
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8. 3aBucwKMWIICETUb TO/TY GHIOHVBE PA OMNOPHOW Tenexk»uw

16,924, 1- H =0.03¢,— 0.206°_,— 0.35@ 4 8.8 R*=0.93E2-

TeopeTnNyamcwmamd® CI >dB

AHanu3 JaHHBIX [IOKa3bIBa€T, 4YTO Ha TMOYBaX TMOBBIIIEHHON mpouHocTH M
1eIecoo0pa3Ho 000pynoBaTh y3KMMH IHEBMOKoJiecamu. Ha mouyBax ¢ HU3KOM Hecyleu
CIOCOGHOCTBI0 M 3HAYMTEIBHBIME IIONMBHBEIMH HopMamu or 600 Mm/ra — Gouee
MIMPOKONPOPHIEHBIMU THEBMAaTHUECKUMU muHamu 18-24; 23-26, 21.3-24 nns JIM «KyOaHb-
JIK1», «Kyb6anp-JIKIM» (KACKAJL), «<KACKAl» ¢ mupunoit npoduns 0,30-0,54 M, B ToM
YHCIIe YCTaHOBKOW 00Jiee MHUPOKONPO(HIBFHBIX IIHH B KOHIIEBOM YacTH MAaIIvH.

Kpome Toro, B ycloBHsIX NMOHMKEHHOH MPOYHOCTH MOYB BO3MOXHO IMPUMEHEHHE Ha
JAM mmH ¢ MEHBIIMMHU 3HAYCHHUSIMHU IUPHHBI TPOQUIISL, HEXKEITH PEKOMEHAYeMble, HO JUIs
YMEHBUIEHHBIX BEJIWYMH JUIMH 1pojeroB JIM  wiM  yMEHBIIEHHOTo  JHaMeTpa
BOJIOTIPOBOJISIIIIETO TPYOOIIPOBO/IA.

3akuouenue. TeopeTHyecky onpeAesig, yTo eciu Ha JIM npumeHuTts mvny 18-24,
wm muHy 16-20 (¢ mposeToM AUHBL 65.25 M) TO HAX JIOJDKHBI yCTAaHABIUBATH 3 KoJeca JJis
YJIOBJIETBOPEHHSI HOPMAaTUBHOTO Y/I€TBHOI'O 1aBJICHHUS.

[IpoBeeHHBIE WCCIIEAOBAHUS TIO3BOJIMIM OIMPEIACTUTh OPHEHTUPOBOYHBIE 30HBI
IPUMEHEHHS KOJIECHBIX CUCTEM B 3aBUCHMOCTH OT HECYIEl CIIOCOOHOCTH MOYBBI:

1. TmoBBIIIEHHON HeCymel crmocoOHOoCcTH mpu HopMme moiuBa 10 300 m3/ra
BO3MOYKHO NMPUMEHEHHE Y3KONPO(MIbHBIX THEBMATHYECKUX Kousec. [ myOuna
konen — ue 6onee 0,08-0,1 M.

2. cpenHeil Hecymed cmocoOHocTH Tpu Hopme monuBa 300-500 Mra —
00braHbIe mUHEL [ myouHa komen — 0,05-0,1 m.

3. HH3KOH Hecymedl crmocobHocTH mpu HopMme mnoiuBa Ooiee 500 M/ra —
MIpoKonpodriIbHbIe UHBL. [ youHa konen - 0,1-0,15 m.

[Tonmy4yeHHbIe SKCIEPUMEHTAIbHBIE JTAaHHBIE XOPOIIO COYETAIOTCS C IOKa3aTeNsIMU
TEOPETUIECKUX PACUETOB.

*k*k

1. Pszannes, A.M. TexHomormyeckue 0COOCHHOCTH TIOJIMBA JOXKAEBAIBHON MammHON «®Dperat» KylmbTypHBIX
mactoum, / AWM. Pssannes, H.SI. Kupwrenko, A.B. IllepemerneB // TexHuka W TEXHOJOTHUH
arponpOMBIIIICHHOTO KoMmiuiekca. Bectauk @T'OY BIIO MI'AY. — 2012, — Ne5. —C.27-30.

2. PszannieB, A.M. TeXHUKO-IKCILTyaTallMOHHBIE OCOOCHHOCTH MHOTOOMOPHOM  ANEKTPU(UIIMPOBAHHOMN
JIOXKJICBATIEHONM MarruHbl HOBOro mnokojienus «Kyoaub-JIK1» / A.W. Psazannes, A.O. Anrunos / BecTHuk

npwu

nce.
25 kMa B Havyane (1) M KOHUHGIKIMp fEKaecsxm@an)o (683 GH a,
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PsI3aHCKOTO rOCYIapCTBEHHOTO arpoTeXHOJOrn4eckoro yuusepeurera um. I1L.A. Kocteiuera. — 2016, — Ne

2.—C. 83-87.

3. Proxko, H.®@. ObocHoBanme pecypcocoeperatommero noxxaeBanns / H.®. Prokko // BectHuk CapaToBCKOTO
T'ocarpoynmuBepcutera um. H.J. BaBumosa. - 2014. — Ne 7. — C. 40-45.

4, Crrocapenko, B.B. Texandeckue pemeHns s MOBBIICHNS IUIOMA/IH MOJINBa U KO PHUITHEHTa 3eMETEHOTO

WCIIONIH30BaHUS JOKICBATBHBIX MamyH Kpyrosoro aeiicteus / B.B. Cmrocapenko, I'. I1. Hanexxknaa, H.®.
Pepxko // Hayunas sxusss. -2014. —Ne 2. C. 100-109.

5. Muxanee H. B. O0ocHOBaHHE TEXHOJIOTHYCCKUX U TEXHHMYCCKUX PEUICHHHA MO PACIPEICICHHIO CTOKOB
JIO’KI€BAbHBIMU MallTMHAMU KPYroBOro aeictust: Jluc. ... kaHa. TexH. Hayk. — M., 2000. — 155 c.
6. Abnpaszakos, @.K. PannoHaapHOE CHIKEHHE METAUIOCMKOCTH MPH KOHCTPYHUPOBAHHU HIMPOKO3aXBATHBIX

noxaeBaibHbIX MammH / ©.K. Adppazakos, JL.A. XypasneBa, B.A. ConoBbeB //ArpapHblii Hay4HBIH
)kypHai. — 2018. —Ne5.—C. 37-42.

7. Abdrazakov, F.K.The studies of water flow characteristics in the water conducting belt of wide-coverage
sprinkling machines / F.K.Abdrazakov, D.A. Soloviev, A. L. Zhuravleva [u mp.] // The Turkish Online
Journal of Design, Art and Communication — TOJDAC ISSN: 2146-5193. Special Edition, March 2018. - P.
567-577.

8. HopmaTtuBHble  HampsbkeHMss Ha  1HouBy  [ONEKTpoHHBIM  pecypc]. —  Pexum  pmocrtyma:
http://docs.cntd.ru/document/gost-26955-86 — ([lata obparenus: 07.03.2021).
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PA3JIEJI XI. JOI'HCTUKA

Axynun C.H., Crocwxkado 10.C.
Pa3zmenienue n 000py10BaHHe HA3EeMHBIX IeLIEX0/IHbIX NIEPEeX010B HA yYacTKe YIUYHO-
AoposkHoi ceTn r. OpeHOypra

OpeHOYypPrckunmm rocypgapcrtT
(PocecOmpseHDY Pp

doi: 10.18411¢cienceconf3-2021-29
idsp: scienceconf3-2021-29

AHHOTAIUSA

B HacTosee Bpemsi 3aMETHO yBETMUYHMBAETCS KOJIMYECTBO TPAHCIOPTHBIX CPEAICTB HA
ynunax ropoga. Yuciio aBTOTPAHCHOPTHBIX CPEICTB YBEIMYUBACTCS, M OMEPEKACT TEMITbI
pa3BUTHUS JOPOKHOM ceTH. B JaHHOW cTaThe paccMaTpUBAeTCS COBEPIICHCTBOBAHUE
OpTaHM3AINH JTOPOKHOTO JABM)KCHHS HAa PEATbHOM YYaCTKE YJIMYHO—IOPOKHON CETH ropoja
OpenoOypra.

KiioueBble cii0Ba: ynUYHO-AOPOXKHAs CETh, TPAHCIOPTHOE CPEACTBO, JOPOMKHO-
TPAHCIIOPTHOE MTPOUCIIIECTBUE, TOPOKHOE TBIKECHUE.

Abstract

Currently, the number of vehicles on the streets of the city is significantly increasing.
The number of vehicles is increasing, and is outpacing the pace of development of the road
network. This article discusses the improvement of the organization of traffic on a real section
of the street and road network of the city of Orenburg.

Keywords: road network, vehicle, traffic accident, road traffic

Breibupaem yuactok mnpocnekt [arapuna - ynaunma Mupa, Tak Kak Ha JaHHOM
nepekpécTke HaOII0AAeTCsl BBICOKAs WHTEHCUBHOCTh TPAHCIOPTHBIX M MEIMIEXOAHBIX
MOTOKOB. JlaHHBINM INepekpecToK mpocnekT ['arapuna - ynuna Mupa HaxoguTcs B rOpoie
Openbypre B Jlennnckom paitone. Ilepexpéctox umeer T-oOpasnyio dopmy. [maBHOM
yiIuuen sBIsSeTcs NpocHekT l'arapumHa. 3ae3 MOMKHO COBEpIINTh C yaunsl Ykanosa,
3aroponnoro u Hexwunckoro mocce. ['eorpaduueckne KoopauHaAThl JAHHOTO IMEpPEKpecTKa
it GPS wim I'JIOHACC HaBuratopa HyKHO BBOAUTH: wmmporta 51.775194, nonrora
55.1694509.

Jlnist ToApoOGHOTO U3Y4EHHUs aHAINM3a U MOCIETYIOIIEro COBEpPIIEHCTBOBAHUS BO3bMEM
100 M OT rpaHuL NEPEKPECTKA B KAXKIBIE CTOPOHBI.
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Ilogcyer MHTEHCUBHOCTH ABHXKCHUS NPOU3BOAUTCA Ha ydacTke yiauua Mwupa. [l
o0cJie1oBaHuUs apaMEeTPOB ABMKEHHS MEIIEXO0AHOr0 OTOKa HEOOXO0AMMO BBIYEPTUTH CXEMY
y4acTKa, ¢ YKa3aHHEM TI€OMETPUYECKHUX pa3MepOB, TEXHUYECKUX CPEICTB OpraHU3aluU
JBUKCHUS.
JlarHbIe 00CIIeI0BaHMS 3aHOCATCS B TaOIUILy 1.
Tab6bnuyb 1
newexoaHOT O

PesynbTatTb ob6cnepgoBaH®Nsg

Jara o6cnenoBanns «17» dpespays 2020r.
WnTepsan nadmoaenns 18.00...19.00.
NHTEeHCHBHOCTB,
IMapamerp 5 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 50 55 N
n e den-4
Komraeetso | 4 | g | 34 | 24 | 21 | 23 | 23| 13 | 15 | 16 | 15 229
MENIEX010B

AHanmu3 COOTBETCTBUSI npaBujiaM pasMCIICHUA U O6OPYI[OBaHI/I$I NEHICXOAHbIX
nepexoaoB Tpe6OBaHI/I${M HOpMaTHBHOI;'I AOKYMCHTAIIUU NPCACTABJICH B Ta6J'II/II_[e 2.

Tab6bnunya 2
AHanwus cooTBeTCTBMUA npaBunnamMm pa3mMelweHMMNA4d n o
TpebGOBAaAHUWAMOHO IMXTYWEBHT alUunUM
HaumenoBanue u yHKT
N CreneHs
HOPMaTHBHOT'O Kparkast xapakrepucTruka TpeOOBaHUI
COOTBETCTBHS
JIOKyMEHTa
T'OCT P 52766-2007, [NemexomHBIC IEPEXOIBI YEPE3 ABTOMOOIITHHBIE TOPOTH B
CoOTBETCTBYET
nyHKT 4.5.2.1 HAaCEJICHHBIX NYHKTax pacnosaratoT yepe3 200 — 300 m
TOCT P 52766-2007, OmnpenensieT BUJ MEMIEX0IHOTO NTepexoaa He cootBercTByeT
Tynkr 4.5.2.3 et ! A PEXO Y
T'OCT P 52766-2007, Hammane octpoBka 0e30macHOCTH MPH MIHPUHE TPOeIKEH
He npumensercs
Ilynkr 4.5.2.4 gactu Oonee 15 M
TOCT P 52289-2004, [Iupuna pazmeyaeMoro MemexoHoro nepexoaa Cootserctayer
Tynkr 6.2.17. puHa p A PEXOL
CI1 42.13330.2011, Co0mroieHre TpeyTroJbHIKA BUTUMOCTH CooTBeTCTBYET
ITynkr 11.9 A pey ! Y
T'OCT P 52766-2007: O6opynoBanue nemvexozLHoro mepexo/1a J0pOoKHBIMU He cooTseTcTByer
ITynkr 4.5.2.4 3HaKaMu, pa3MeTKOI
AHanu3 COOTBETCTBUS YCTAHOBKHM JIOPOKHBIX 3HAaKOB TpPEOOBAHMSAM HOPMAaTHBHOU
JAOKYMCHTAIUU ITPEACTABJICH B Ta6J'II/ILIe 3.
Ta6bnunuya 3
AHanws cooTBeTCTBUA yCTaHOBKMW AOPOXHbBX 3HaA

OOKYMEeHTauumu

ITyaxr T'OCT P 52289-
2004

Kparkas xapakTepucTika HOpMaTUBHOU
JIOKyMEHTaluu

CremneHs COOTBETCTBHSA

[Tyskr 5.6.24

3uaku 5.19.1 1 5.19.2 «IlemexoaHbIii Iepexo
TPUMEHAIOT JJIA 0603Ha‘{eHI/I$[ MECT, BBIACIICHHBIX JJIA
repexo/ia Nelexo10B Yepe3 Jopory

CooTBeTCTBYET

[yskr 5.1.17

3uaku 5.19.1 1 5.19.2 «IlemexoaubIii Iepexo
NIPUMEHSIOT Ha LIUTAX CO CBETOBO3BPAILAOLIEH
(hIyopeclieHTHOM TIJIICHKOM KENTO-3EJICHOTO I[BETA

He cooTBercTByeT

IIynkr 5.1.6

Ha noporax ¢ 1ByXCTOPOHHHM ABHKCHHEM C IBYMS U
OoJiee motocamMu IS IBMKEHUS B TAHHOM
HarpasJieHun 3Hak 5.19.1 nyGnmpyror Haz npoesken
Y4acTbIO

He COOTBETCTBYCT

Iynkr 5.1.7

PaccrostHuE OT Kpas mpoe3kel 9acTH J10
ONDKANIIIero K Hel Kpast 3HaKa, YCTAHOBICHHOTO
cOOKy OT mpoe3kel yacTu, T0JKHO ObITh 0,5 - 2,0 M.

CootBeTcTBYET

ITynxr 5.1.8

PaccrosiHue oT HIXKHETO Kpast 3HaKa 0 OBEPXHOCTH
JIOPOKHOTO NOKphITUS OT 2,0 10 4,0 M - B HACEJIEHHBIX
ITyHKTaX

CooTBeTcTBYET
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3nak 1.22 "Ilemexouslil nepexos" yCTaHaBIUBAIOT B
ITynkr 5.2.24 HacCeJICHHBIX MTyHKTaX Tepel IepexoamMu, paccTossune | He mpumensiercs
BUJIUMOCTH KOTOpBIX MeHee 150 m.
Tabmaka 8.15 "Crernbie memexoasl" IpUMEHSIOT
coBMecTHO co 3Hakamu 1.22,5.19.1, 5.19.2 mepen
IIyskr 5.9.19 NEUIEXOAHBIMH NIEPEXOAAMH, PACIIONOKEHHBIMU B He npumensercs
HETIOCPEICTBEHHON OJIM30CTH OT 0OBEKTOB, KOTOPHIE
TIOCEIIAOT CJIETIBIE M CIA00BHISIINE
3Hak 6.16 "Cron-mHuA" M0ITyCcKaeTCs MPUMEHATH IS
IIyskr 5.7.18 Aony P A He cootBetctByer
nyOiaupoBaHus pasmetku 1.12
AHanM3  COOTBETCTBHUS  JIOPOKHOW  pa3MeTKH  TpeOOBaHHUSIM  HOPMATHUBHOM

JIOKYMEHTAIIUHU TIPEICTABJICH B Ta0OIUIIE 4.

Ta6nunuya 4

AHanws cooTBeTCTBWUA |D,OpO)KHOI\/JI pa3MeTKMU

ITyaxr I'OCT P 52289- | Kpatkas XapaKTEepUCTHKA HopMaTuBHOW | CTeneHb COOTBETCTBHS

2004 JOKYMCHTAIHH
Pasmerky 1.14.1 u 1.14.2 HaHOCAT MapayuIeIbHO OCH

Ilynkr 6.2.17 Y P CooTBeTcTBYET
MIPOE3’KeH JacTu
Pasmerka 1.1 npumensercs nepen NEMIEXOAHBIMU

[lynxkr 6.2.3 p el A CooTBeTCTBYET
nepexonaMu He MmeHee 20 M ot pazmeTku 1.12.
Pasmerka 1.3 mnpumensitor s pasgeneHus  TII
MIPOTUBOIIOIOXKHBIX HAIPaBJICHUH (OceBas JIHHUS) Ha

[lynxkr 6.2.5 P P ( ) He cootBetctByeT
ydacTKax JOpOr, MMEIOIINX 4YeThlpe M Oosiee moioc
JIBIDKEHHSI B 000MX HaIIPaBICHUAX
Pasmerka 1.5 mpuMeHsIFOTCS [iss 0003HAYCHUS TPAHMII

ITyHkT 6.2.7 M0JIOC JBIDKCHUS MPU UX uucie ae wiu Oosee miast | COOTBETCTBYET
OJTHOTO HAIlpaBJICHUS
Pasmerka 1.6 mpuUMEHSIOT I NpPEAyNpEXICHHUS O

ITyHkT 6.2.8 p A PEAYTPENA CooTBeTCTBYET
npuOIIDKEHUH K pa3meTke 1.1.
Jomyckaercss mpuUMeHATs  pasMmerky 1.11 g

ITynkr 6.2.13 pazgeneaus  norokoB  TC  mportuBomosoxHbIx | He mpumensiercs
HanpaBJIeHUH BMecTO JuanHA 1.1.
Pa3merka 1.12 HaHOCHUTCS Ha PACCTOSHUM 3 - 5 M TIpH

Iynkr 6.2.14 p N PP He MIpUMEHSIETCS
pacIionokeHuH cBeToopa cOOKY OT mpoe3xel yacTu

Ananuz COOTBCTCTBUA IIpaBUJIaM MMPUMCHCHUA INCIICXO0JHbBIX Ol"pa)K,I[eHI/Iﬁ

TpeOOBaHUSAM HOPMATUBHOM JJOKYMEHTAIMH MPECTaBIEH B Ta0IHIIE S.

AHanmu3 COOTBETCTBUS MPABUIIaM OCBELICHUS IMEIMIEXOJHBIX MEePEeX00B TPEOOBAHUSIM
HOPMAaTUBHOM TOKyMEHTAIlMU MPECTaBIIEH B TaOIHIIE 5.

TpebOoE

Ta6nunya 5

AHanwuns cooTBeTCTBWUA npasunnamm ocBeweHUHA n
HOPMaAaTMWBHON [JOKYMEHTaUWUMN
ITynxt 'OCT P52766- Kpartkas xapakTepucTrka HOpMaTUBHOU
CreneHb COOTBETCTBUS
2007 JIOKyMEHTaluU

[NemexoaHbIe TEPEX0AbI JOIKHBI OBITH 000PYI0BAHbBI

Tyskr 4.5.2.4 — CTallMOHApHBIM HapyXHBIM OCBEIICHUEM, JTHO0 He cooTseTcTayer
ABTOHOMHBIM UCTOUYHUKOM CBETA C UCHOJIb30BAHUEM
SHEPrHHM COJIHEYHBIX OaTapel
Ha nemexoaHbIx nepexoaax B OHOM YpOBHE HOpMa

Tynxr 4.6.1.8 OCBEILCHHOCTH J0JKHA OBITH MOBBILIEHA HE MEHEE He cooTBeTCTBYCT

yeM B 1,3 pa3a 1o CpaBHEHHIO C HOPMOH
OCBEILIEHHOCTH MPOe3Kel yacTu

Crpoum cxemy B cootBerctBuu ¢ ['OCT B rpaduueckom pemakrope. JlmuHa
paccmarpuBaemoro ydactka He meHee 200 merpoB (He menHee 100 M OT memexomHOro
nepexojia B KKy CTOPOHY).
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PncyHd€xema newexopgHOro nepexopga Ha ynuvmue N

Ta6bnunuya 6
CBofgHaa BefgoOMOCTb OOBEMOB T OPMU3OHTAaAnNb

Homep 1.1 1.3 15 1.6 1.12 1.14.1
pa3MeTKu

Anuna 40 100 100 100 14 14
paSMeTKI/I, M

Martepuan Kpacka nopoxnas 6emas AK-511

Ta6bnuya 7
CBogHasas BefgOMOCTb [OPOXHbBLX 3HakKOoOB

Howmep 3naka Tunopasmep
Ne /i 3£$; (1o TOCT P }hﬂﬁzﬁz“me (10 TOCT P TMZQE:KH iggg;
52290-2004) 52290-2004)
3Haku
1 0COOBIX 5191 u5.192 IMTemexoaHbIH 2 4
TpeIIu- nepexos
CaHuN
3Haku
. CBeTOBO3B-
2 0C06LIX 5.19.115.19.2 Temexonmbrit 2 parmarormas 2
mpei- nepexo;| (bryopec-
caHuit
Fidop- [IEHTHAs
MaIMOH-
3 HO-yKa3a- 6.16 Cron-nuHust 2 2
TeILHEIC
3HAKH

Haznauaem MEPOIMPUATHA, KOTOPBIC JOJKHBI ITOJHOCTBIO YCTPAHATH HECOOTBETCTBUA
TpC6OBaHI/II>'I HOpMaTI/IBHOI>'I JOKYMCHTAaIlUKu B CYH_[CCTBYIOH_ICI\/'I CXEMC OpraHu3anuu
JOPOXKHOI'0 IBMIKCHHUA.
Ta6nunya 9
MeponpmaTmusa NO COBEepPWEHCTBOBAaAaHWMWI cyuwecTBY L,
ABUXEHMNSA

HaumeHnoBaHue MeponpusaTus Oxxupnaemsblii a3ddexr
1. YcranoBka gopoxHBIX 3HaKOB 5.19.1 1 5.19.2. Ha
LIMTax CO CBETOBO3BpaIlaroieil (ryopeceHTHOMH
IUIEHKOM JKeJITO-3€1€HOT0 [[BETa

VydnieHne BUIUMOCTH JOPOXKHBIX 3HAKOB B TEMHOE
BpeMsI CyTOK
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2. YcraHoBKa cBeTO(OPOB C BBI3BIBHBIM

TToBbIeHne 6€301aCHOCTH JABWXKCHUSA IICHICXO0J0B 1

YCTPOHCTBOM TPAHCIOPTHBIX CPEICTB
3. YcTaHOBKA OTPpaHUYMBAIOMINX TTEMIEXO0IHBIX .

o ObecnieunTh 0E30MMaCHOCTH 3I0POBBS U )KU3HU JIFOJICH
OTpaKACHUH
4. YcTaHOBKA 3HAKA «CTOI-JIMHUAS» M HAHECEHUE O0ecieynTh 0€30I1aCHOCTB JIOAEH Ha MEMIEX0IHOM
pa3mertku 1.12 mepexoze

. Pa3nenenne MOTOKOB MPOTHBOIOIOKHBIX
5. Hanecenue 10pOKHOM pa3sMeTKH .
HATPaBJICHUHN

BoeiBog. C yyeToM MpOBEIEHHBIX
0e30MacHOCTh MYTEM YCTAaHOBKU JTOPOYKHBIX
YCTAHOBKHM TEMIEXOAHBIX OTrPaKICHUMN
0003HaYAOIICH MEeIIeX0HbIN TTepexol.

MEponpUiATH Ha yiauue Mupa IOBBIILIEHA
3HAKOB CO CBETOOTPAXKAIOIIMMH DJIEMEHTAMH,

U HAHECCHUS JIMHUN JIOPOXKHOM pPa3METKHU

*k*k

ITyraues M.H. Opranuzaius IBIKCHHS aBTOMOOWJIBHOTO TPAHCIIOPTa B ropomax: YueOHOe mocooOue. —
Xabaposck: M3n-Bo TuxookeaHnckoro roc. yH-Ta, 2005. -196 c.

Hammonanensiit crangapt PO T'OCT P 52289-2004 «Texnuyeckue cpeacTBa OpraHU3allid JTOPOKHOIO
IBrkeHns. IlpaBuia NpUMEHEHHS JOPOXKHBIX 3HAKOB, Pa3METKH, CBETO(OPOB, IOPOXKHBIX OIPaXICHHUN
W HalpaBISIONIMX yCTPOHCTB» (yTBepkAeH mpHka3oM (PenepasbHOrO areHTCTBa IO  TEXHHYECKOMY
perymupoBaHmio 1 MeTposiorud ot 15 gexadps 2004 r. Ne 120-ct ¢ m3menenusimu ot 09.12.2013 ).
Kpemenen HO.A. TexHuueckue cpencTBa opraHuzanuu AopokHoro nBmxeHus.— M.: UKL «Akagemus»,
2005. - 279c.: ni.

Crpourtenbuble HopMmbl 1 mpaBwia CHull 2.05.02-85 «ABroMoOMIBHBIE HOpOTH» (YTBEpIKACHHBIE
noctaHoBneHueM ['ocynapctBenHoro komutera CCCP mo nemam crpourtensctBa oT 17.12.1985 Ne233 ¢
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AHHOTAIIUA

N3ydeHo  BiHMsiHWME  MPOJOJDKHTENBLHOCTH  OTPAHWYEHHOTO  MPOTEONIW3a  Ha
¢GbyHKIIMOHATIbHBIE CBOMCTBA TJIMAAMHA MW THOTeHWHa mmeHunsl. [lokazaHo, u4TO
BaphbUPOBAaHUE BPEMEHH IPOTEOJM3a MO3BOJSET MOJNydaTh (pepMEHTATHBHBIC THAPOJIA3ATHI
JMaHHBIX OETKOB C 3aJaHHBIMU (YHKIHMOHANBHBIMHU CBoWicTBaMu. [lomoOpanbl ycrioBus
OTPAHWYEHHOTO TPOTEONH3a IS IMOJYYCHUS MPOIYKTOB C MAKCUMAIBHBIMU 3HAYCHHUSIMHU
BOJIOYJICP)KUBAIOIIEH,  KUPOYIAEP>KUBAIOLIEH, OSMYJIbTUPYIOIIEH U  MeHOoOoOpasyroueit
CIIOCOOHOCTEIO.

KuioueBble ciioBa: pyHKIIMOHAIBHBIE CBOWMCTBA, TIOTEHUH, TJIMAIUH, OTPAaHUYEHHBIH
MIPOTEOIH3.

PactutenbHblil O€lOK [aBHO TNpPUBIEKAeT BHUMAHUE MPOM3BOAMUTENECH MUILEBBIX
IPOAYKTOB, IOCKOJIBKY HMMEET pPsii IPEUMYIIECTB 10 CPaBHEHMIO C JKUBOTHBIM. [lomumo
HETIOCPEJCTBEHHO THIIEBON LIEHHOCTH, PACTHTENbHBIC OCNIKH 00IaJaroT PAIOM ITOJIE3HBIX
CBOWCTB, MNO3BOJSIOIIMX HCIOJNb30BaTh HUX B KAauyecTBE MHIPEAMEHTOB IpU pa3paboTkKe
(YHKIMOHATBHBIX TPOAYKTOB MTUTAHUS.

Cpenu pacTUTENbHBIX OEIKOB, J00aBIIsIEMBbIX B (PYHKIIMOHAIbHbIE TPOAYKTHI MUTAHHUS,
BeJylIasi posib NMPUHAMICKUT OesikaMm, COAEp)KaIUMCS B 3€pHOBBIX U OOOOBBIX KYJbTypax
[1,2].

OnuH W3 OCHOBHBIX OEJIKOB, BCTPEYAIONIMICS B 3E€PHOBBIX KYJIbTypax (IIIEHHUIA,
KyKypy3a) — rioteH. Jlons obuiero Oenka B cocTaBe 371akoB cocraBisgeT 7 — 14% [3,4]. B
MPOMBINIUICHHBIX MacIITabax TIIOTEH MOJYy4YaloT ¢ MOMOIIBIO TIIYOOKOMH repepaboTKu 3epHa,
B pe3ylbTaTe KOTOPOH TaKK€ BO3MOYKHO IIOJIyYEHUE CBIPbsl Il IPOM3BOACTBA CIHUPTA,
[IIOKO3HO-(DPYKTO3HBIX CUPOINOB, aMUHOKHCIIOT, OuononumepoB [5]. I'mybokas nepepaboTka
3epHa B Poccun sBnsieTcs BaKHOW 4acThIO MMIIOPTO3aMEILICHHUs M CO3JaHMsl OE30TXOAHBIX
IIPOU3BO/ICTB.

PacturenbHble O€IKN HaXOIAT MPUMEHEHUE NP MTPOU3BOICTBE MUIIEBBIX MPOTYKTOB
B Ka4eCTBE MHTPEIUEHTOB MUTATEIHHOM, TEXHOJOTUUECKOW U JIeUeOHO-TTPOPUITAKTHIECKOMN
3HaYMMOCTH OJ1aroAapsi NpUCYIIMM UM YHUKAJIbHBIM (YHKIIMOHAIBHBIM CBOMCTBaM [6,7].

K nambonee BaxHBIM (DYHKIIMOHAIBHBIM  CBONCTBaM  OCJIKOB  OTHOCATCS
BOJIOYAECpKUBatolIast U xupoyzaepxkupatomas cnocoonoctu (BYC u XKYC cooTBeTcTBEHHO),
CITOCOOHOCTh CTAaOMJIM3UPOBATH JTUCIEPCHBIE CHUCTEMBI (IMYJIBCHH, TEHBI, CyCleH3uu) [8].
OpHako ¢pakuuy NIIEHUYHOTO IIII0TEHA, B YaCTHOCTH, TJIMAIuH, 00J1a/1al0T aJlJIepreHHOCThIO
U y psJia JoJeil BbI3bIBAIOT 3a00JieBaHNe — HENHaKkuio. JlJis CHUYKEHUS ajliepreHHOCTH Oenka
OPUMEHSIOT pa3iIuyHble crnocoObl ero Moaupukanuu. OnHuMm u3 Haubonee 3(PpQeKTUBHBIX
crnoco6oB Moaudukanun OenkoB sBIsSETCS (EPMEHTATUBHBIN THAPOIU3 [9], KOTOpBIL
IOMUMO  CHIDKEHHMsS  aJUIEPreHHOCTH Oellka  CIIOCOOCTBYET — MOBBIIIEHUIO  CTENEeHU
BBIPAXEHHOCTH (YHKIIMOHAIBHBIX CBOUCTB [10].

B cBs3u ¢ 3TuM, Heabl0 HacToOsIIEH paboThl SIBWIOCH M3ydeHUE (DYHKIIMOHAIBHBIX
ceorictB (OKYC, BYC, nsmynerupyromas crnocooHocts (9C), menoobpazoBanue (I1C))
IPOAYKTOB, IOJYUYEHHBIX B X0JI€ OTPAHMUYEHHOTO ITPOTE0JIN3a TTINAAUHOBOM U TIIIOTEHUHOBOMN
(dpakuuii NILIEHUYHOTO ITII0TEHA.
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MarepuaJjbl 1 METOABI

B kauecTtBe O0OBEKTOB HCCIEIOBaHMA MCIOJIB30BAIM (EPMEHTHBIM mpenapaT
xumoTpuncul ¢pupmbl OO0 "Camcon-Men" ¢ mpoOTEOTUTHYECKONW aKTHBHOCTBIO 1O AHCOHY
— 96 en./r; pepmentHsiii npemapar Protex 40e ¢dupmber GEnencor ¢ mpoTeoTMTHYECKOM
AKTUBHOCTBIO IO AHCOHY — 94 ef./T.

benkoByro ¢pakuuio NIIEHNYHOTO IIIMAJUHA C COJEPKAHNEM OCHOBHOT'O BEILLIECTBA HE
MeHee 72% moiydanu 1o paHee pa3pabOTaHHOW METOAMKE, BKIIOYAIOUICH SKCTPAKLHUIO U3
HiIeHu4HOoro riitoreHa 40%-HpIM pacTBOPOM 3TUIIOBOTO CHUPTA MPU 0OBEMHOE COOTHOLLIEHUN
[JFOTEH:3THIOBBINA cupt  1:9, Temmeparype 40°C B TedeHwe 2 9 C  TMOCIELYIONMM
OCaX</IEHHEM IJINa/IMHA alleTOHOM NP 0ObEMHOM COOTHOILIEHUH CIUPTOBOM 3KCTPAKT:alleTOH
1:5.

benkoByro ¢pakuyio MIIEHUYHOrO INIFOTEHHHA C COAEP)KaHUEM OCHOBHOI'O BEIIECTBA
He MeHee 68% monmyyann mytem 00paOoTku 2%-HBIM pacTBOPOM THAPOKCHIA HATPUS B
teuenne 2 4 mnpu Temmeparype 40°C HepacTBOPUMOIrO OCTAaTKa, IOJYYEHHOTO MOCIe
W3BJICUCHHSI TJINAJMHA, C IOCIEYIONM OCAXKACHUEM U3 BOAHOTO pacTBopa npu pH 5-6.

Jns  ompeneneHus kupoyaepxkuBaroniel cnocoOHoctu (KYC) B cTekisiHHbIE
HEeHTpUYXxkHbIE MPpoOoupku eMkocThio 30 M momemanu 0,5 T HMcciaeIyeMoro mpenapara u
nobasmsum ot 0,125 no 0,625 mut pacturensHoro macia ¢ uarepaiiom 0,125 M. Coneprkumoe
npoOUPOK repemMerBaiii B Tedenre 10 MuH, mociie yero npoOUpKU C CyCIIEH3HUSIMU TIperapaTa
BBIJICP)KUBAIM TIPU IIEpEeMELIMBaHUM B TedyeHHEe |5 MuH, OXJIaXJanud 10 KOMHAaTHOU
TemIiepaTypsl 1 enTpudyrupoam npu 1500 o6/mun B Teuenue 15 mun. 3a Benmunny XKYC
OPUHUMAIM MaKCHMaJbHOE KOJMYECTBO [JOOAaBJIEHHOIO Macja, MpU KOTOPOM HeE
HaOJI01a7I0Ch OTAENCHUS MaciisiHOW (Da3bl B TpoIlecCe WCIBITAHHs, B Tepecdyere Ha 1 T
npenaparta [11].

s onpenenenus BogoyAepxkuBaromiedn crnocodHoctu (BYC) B crexisiHHBIC
HeHTpUu(yx)Hble Mpodupku emkocTbio 30 mi nmomemanu 0,5 r© ucciaexyeMoro Ipenapara U
nob6asnstmn ot 1,5 o 2,5 mut Boasl ¢ untepBaioM 0,25 mu. [lanee skcneprMeHT HMpOBOJMIN
ananornuHo onpeaeneHuro XKYC. 3a sennunny BYC npuHuManm MakcuManbHOE KOJIMYECTBO
n00aBJIEHHONW BOJBI, TP KOTOPOM HE HAOIIOAAIOCh OT/AETEHHUS BOJHOW (hazbl B Ipoliecce
UCIBITAHuUS, B iepecuere Ha | r npenapara [11].

g onpenenenus amynbrupytouieii cnocoonoct (3C) B CTEKISTHHbIE LIEHTPU]YKHBIE
npobupku eMkocThio 30 M1 momeranu 1 r uceieayeMoro npemnapara, J00aBisiid 5 M1 BOABI U 5
w1 Macia. Coaep:kuMoe poOUpPOK MepeMeruBaiy B TeueHre 10 MuH, mocie 4ero npoBOIUIN
orepalyy, aHaJIOTHYHbIE OIMCAHHBIM BBIIIE U OMPEAEIISIN IPOLIEHTHOE COOTHOIIEHHE 00BEMOB
OTJENUBIINXCS OT SMYJIBLCUH BOJHOW M MaciisiHou ¢a3 [12].

s onpenenenus neHoodpasyroieit ciocoonoctu (I1C) ompenensian BeIcoTy cTo0a
NeHbl, KoTopas (popMupyeTcs Npu MajeHUu BOJHOTO PacTBOPA UCCIENYeMOW KOMITIO3ULIUU BO
BpeMsl €ro mnepeiauBaHus B MepHbIH LWMHAp. [nga storo B konbwel momemanu 0,25 r
uccienyeMoro ooOpasua u jgob6asnsnu 25 mu Bozawl. Illeiikepom B Teuenuwe 30 cekyHI
B30MBaNM TOJY4YEeHHBIH pacTBop. [lanmee mepenuBagu €ro B MEH3YpPKY U H3MEPSIM BBICOTY
cronba neHs! [13].

Pe3yabTaThl M 00Cy:KI€HUE

CornacHO NUTEpaTypHBIM J@HHBIM, PEryaupys TIyOMHY M YCJIOBUS THJIPOJIHN3a,
MOYKHO IOJTy4aTh MPOJYKThl OrPAaHMYEHHOTIO MPOTEO0JN3a ¢ 3aJaHHBIMU (PYHKIIMOHAIbHBIMU
cBoiictBamu [14]. B nmanHO#l pabGoTe NpPOBOAMIM KOJWYECTBEHHYIO OIIEHKY HEKOTOPBIX
(YHKIMOHATIBHBIX CBOMCTB OEIKOBBIX THAPOIU3ATOB, MOJYYEHHBIX MTyTeM (DepMEHTATUBHOTO
TUApOSN3a TJMaJWHAa W TJIIOTEHWHA TOJ JEHCTBHEM COOTBETCTBEHHO (EPMEHTHBIX
npenapatoB Protex40E u XUMOTpUINICHHA, KOTOpPbIE COIVIACHO paHee MpPOBEAECHHBIM
UCCJIEIOBAaHMM TOKa3alyu Haubosiee BBICOKYIO (G (EKTHUBHOCTh MPU TUIAPOIM3E JAHHBIX
0EIKOB.

Jis u3ydeHus BIMSAHUS MPOAODKUTENBHOCTH MPOTEONN3a Ha (DYHKIMOHAIbHBIE
CBOWCTBA MPOBOAMIIM THIPOJIN3 BBIIICYKAa3aHHBIX CyOCTPAaTOB MPU aKTUBHOCTU (PEPMEHTHBIX
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npenapaToB B cpezie 95 en/n, KkoTopas Takxke Oblsla yCTaHOBJICHA B XOZI€ paHee MPOBEJCHHBIX
HUCCIIENOBAHUMN.

Pesynprarel m3mepenuss BYC s oboux cyOCTpaToB B 3aBUCUMOCTH  OT
IPOJIOJDKUTEIBHOCTH (PEPMEHTOIIM3a MIPEICTaBIIeHbl Ha pHC. .
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Pwuc. 1. M3mMmeHeHNnNe BYC B npouecce @(epmMeHTMaECTUMBOHOTTMO OFTU f [

NPOAONXUTENbHOCTMW T UAPONUN3A

Kak Bugno u3 rpaduxo, BYC mnpu yBennueHUM OpOAOHKUTEIHHOCTH Ipoliecca
CHaYajga BO3pPACTacT, a 3aTeM YMEHBIIACTCS. JTO MOXHO OOBSCHUTH TEM, YTO B Hadaie
mporecca MPOUCXOIUT THAPOIU3 MENTHIHBIX CBsI3el Ha TOBEPXHOCTH cyOcTpaTta, 4TO
NPUBOJNUT K YBEIMYCHHUIO IUIOMA[NA CONPUKOCHOBEHHS MOJEKYd Boabl W Oenka. Ilpum
JUIUTETILHOM TUAPOJIN3e OETKU pacIICISIOTCs Ha Bce Oosiee KOpOTKUE (hparMeHThl, KOTOPhIE
XOPOIIO PACTBOPUMEI B BOJIE M HE CIIOCOOHBI yIep>KUBaTh Biary. CiieyeT OTMETUTh, U4TO IS
uccienyeMbix O0enkoB M ux (epmeHTonM3aToB 3HAaYeHUS BYC HEBBHICOKHM B CPaBHEHHH C
JOPYrUMH OeJKaMH PaCTHTENBHOTO M JKUBOTHOTO MpOUCX0xkIeHHs. COrllacHO MPOBEICHHBIM
WCCIICIOBAHMSIM, MMl TONy4eHHUs (YHKIIMOHATIBHBIX HWHTPEAHEHTOB C MaKCHMAaJIbHBIMU
3HayeHnsMH BYC pexkomMeHayeTcss TpOBOIUTH THAPOJIM3 TJIHAJMHA B TEUCHHWE 2 9, a
[JIIOTEHUHA — B TeueHue 1 u.

Pesynbratel mn3menenusst XKYC B xozme ruaponusa INpeAcTaBieHbl Ha puC. 2., U3
KOTOPOro cleayer, 4ro XoJ KpuBbIX H3MeHeHMs JKYC B 3aBUCMMOCTH OT BpEMEHHU
(depMeHTONMM3a HCCIeyeMbIX MIIEHUYHBIX OCTKOB aHAJOTHYEH COOTBETCTBYIOIIUM KPUBBIM
u3MeHeHus BYC. Takxke MOXHO OTMETHTb, YTO MpPHU TPOBEJCHHUU MPOAOIKUTEIHHOIO
ruaponuza rauaauHa JKYC ero rugponusatoB cHukaercss Ha 10-12% B cpaBHeHMM C ee
MaKCHMaJbHBIM 3HAUYE€HHEM, TOT/a KakK JAJs TVIFOTEHWHA aHaJOTHYHAas BEIMYMHA COCTaBISET
okono 45%. I'maponuszatel rmroTeHnHa obnamatorT Oonee Hu3ko KYC B cpaBHEHUH C
THJIpOIM3aTaMu TiuaanHa. TakuM o0pa3oM, AJisi COXpaHEHHsI BBICOKON KHPOYAEpKUBaIOLIeH
CITOCOOHOCTH BpPEMSI THAPOIH3a TIIIOTEHIUHA HE IOJDKHO MIPEBBIMATh 1,5 4, a ramaauHa — 2 d.
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[Ipu m3yueHHM BIMSHHUSA OTPAHUYEHHOro mpoTeosn3a Ha DC MIIEHUYHBIX OETKOB
OBUTH TTOJTy4eHBI Pe3yJbTAThI, MIPEJCTaBICHHBIC HA pUC. 3, U3 KOTOPOro BuaHO, uto JC mis
00enX CHCTEM MPOXOAUT Yepe3 MAKCUMYM. DTO MOXKET OBITh 00YCIOBICHO aM(pUPUIbHBIMU
CBOMCTBaMH OCIIKOBBIX MOJIEKYJ, KOTOpBIC CHIKAIOTCS 10 MEpE YBEIWYECHHUS BpPEMEHU
THPOJIU3a.
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Puc Mas®eH®@ue npouecce @GpepMeHTAaTWUBHOT O 3a/BIMITGVD3
NPOAONXUTENbLHOCTMN TuUApPONK3aA

OC ruaponuszaToB rimaauHa B 1,75 pasza npessimaer 9C rupoian3aToB MIOTEHUHA.
CornacHO TpPOBEAECHHBIM HCCIEIOBAHUSAM JUISI TOrO, YTOOBI JOOMThbCA MakcuMaibHOH OC
[NIMaIMHA HEOOXOIMMO MPOBOJUTH MIPOTEOIN3 B TeueHue He Oonee 1 4, a rmoTeHrHa — 2 9.

I'maponmzatel Gpaxiuii rIF0OTeHa MOTYT OBITH XOPOIIMMH TIEHOOOPa30BaTEIAMH, YTO
MOJTBEPXKJIAIOT JaHHBIE, TOJIYY€HHBIE B X0J1€ IKCIIEpUMEHTA (puc. 4).
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B o6oux caywasx IIC ruaponuzaroB, Kak TIIOTEHHWHA, TaK W I[VIMAJUHA JOCTUTaeT
MakcUMyMa yepe3 | 4 rujposmsa, mociae 4yero HabJII0JaeTCsl €€ HE3HAUUTEIbHOE CHIDKEHHE.
bonbmas IIC xapaktepHa uisi TUIPOIN3aTOB TNIMAJMHA, YTO OOYCIOBIEHO OoJjiee pa3BUTOM
IUIOINAIbIO TIOBEPXHOCTH JAHHOTO cyOcTpara.

MakcumanbHOM MeH000pasyromeld CoCOOHOCTRI0 CUCTEMBI, COIEPKAIIUE TITHAAWH U
[JIIOTEHHH, JOCTUTAIOT IIPU MTPOJOJKUTEIBLHOCTU THApOIn3a 1 4.

Takum  00pa3oM, TpOBENEHHBIE UCCIEJOBAHMS  MO3BOJISIIOT  PEKOMEH0BATh
HaWJIyylide YCJIOBUS (EPMEHTATUBHOTO THAPOIM3a JUIS IOJyYEHHsS HHIPEIUEHTOB
(GYHKIIMOHAJIBHOTO MUTAHUS C 3aIaHHBIMH (DYHKIIMOHAJIbHBIMH CBOWCTBaMHU.

BriBoabI

1. VcraHoBieHO, 4YTO MaKCUMaJIbHOW TMEHOOOPA3yIOIIeH CIOCOOHOCTHIO
CUCTEMBI, COJEp)KalMe TJIMAAUH W  DJIIOTEHHWH, JOCTUTaloT IIpH
MPOJOHKUTEILHOCTH MpoTeon3a 1 4.

2. Jlns NOCTMKEHHMS MaKCHUMAJIBHOW SMYJBTHUPYIOIIEH CHOCOOHOCTH MPOTEOIH3
IIIMaIMHa He00X0AMMO IIPOBOIUTH B TeUEHHUE | 4, a NIIOTEHUHA — 2 4.
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10.

11.

12.

13.

4. Jlna MOCTMKEHUS MaKCUMAaJIbHOW BOJOYJAEpKUBAIOIIEH COCOOHOCTH BpeMs
IIPOTEOJIN3Aa ININAJNHA He JOJKHO NMPEBBIIIATh 2 4, a TNIIOTEHNHA — | 4.

5. ns HoCTHXEHHS MaKUMAalbHOW >KUPOYIEPKUBAIOIIECH CIIOCOOHOCTH BpeMs
IIPOTEO0JIM3a INIIOTEHNHA HE TOJDKHO MPEBBIIATh 1,5 4, a rimaguna — 2 4.
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