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AHHOmMayuA’ KOMNIEKCHOE 8030€UCHEUe IIeKMPOMASHUMHBIX PAKMOPO8 HA OP2AHUIM YLINISAM C NEPBbIX OHell
HCUBHU NPUBOOUM K YBETUUEHUIO COOEPHCAHUA 8 NePpUPepuyecKkoll Kposu Ipumpoyumos, 2emMo2i00una u aetiko-
yumos. M smo 6o30eiticmsue umeem omoaieHHblll NOIOHCUMENbHBIN I pexm, KOmopblil NposeUMcs 8 OdlbHell-
wem ysenudeHuem ux npoOyKmueHOCHIU.

Knrwouegvie cnosa: nmuyeghabpuka, yviniama, 6030eicmeue 1eKmpoMacHUMHbIMU (aKmopamu, erusHue dieK-
MPOMASHUMHBIX PAKMOPOS, KapmuHa nepugepuyecko Kposu, OmoaneHHblil NON0ACUMENbHbII S dexm.

W3BecTHO, YTO OZHOW M3 MHTEHCHBHBIX M JUHAMHYHBIX OTPACIIeH arpolpOMBIIUICHHOTO KOMIUIEKCA CTPAHbI
SIBJIIETCS ITUIEBOACTBO. OHO JJaeT cpa3zy HECKOJIBKO Oyar — 3To MsICO U S, COCTaBISAIOIINE OCHOBHOM pariioH
YeJI0BEKa.

B nacrosiee Bpemst pazpadotana Muncenbxo3oM Poccun Konnenust pazsutus orpaciu no 2020 rozaa, o
KOTOPOMY B IIEPCHEKTUBE OXKMIACTCA JalbHENIee YBEIMUCHNE IIPON3BOJICTBO U MOTPEOICHNE MPOAYKINHU NTH-
LEBOJICTBA. B yacTHOCTH, 3amlaHUpOBaH MPUPOCT MPOU3BOACTBA SIUIL NIPU OJIATONPUSTHON CUTYallMH Ha PhIHKE
710 9 MIIpJI IITYK, Msica MITHIBI 70 45% K KOHIy 9TOTO meproa [1].

Bbrnaromapst rocyjapcTBEHHOM MOAJEPKKE B OTPACIb IMPUBIEKAIOTCSA 3HAUNUTENbHbIE HHBeCcTHIMU. K npumepy,
OAO «Yysauickuii Opoiisep», KOTOPBIH SBISIETCS OJHUM U3 BEIYIINX NPEANPUSITHH B OTPACIH MSCHOTO NTHIIE-
BoacTBa UyBamickoit Pecrryonnkn m Bonro—Bsitckoro pernoHa, MHOTHE JOCTH)KEHHS CTaIN BO3MOXHBI Oyaro-
Japsi MHBECTHULIMSIM JUIsST PEKOHCTPYKIMH npou3BojacTBa. Ha ¢abpuke 3pdexTuBHO MCIONB3YIOT KpEeAUTHBIE
pecypcHl, BeIIensIeMble B paMKax HarpoekTa «Pa3surne AIIK». B nexe nakyOamum ycTaHOBIIEHO COBpPEMEHHOE
obopynosanue NUII-36 ¢ BEICOKMM ypOBHEM aBTOMAaTH3AIlMM M KOMIBIOTEPU3AINH, B 11eXxe yOOos BBeJECHA B JKC-
IUTyaTaIuio HoBast IMHUS TOJUIAaHACKOH GupMel «MeitH», mpousBoauTensHOCThIO 3000 rosoB B yac. Pacmmpena
IUIOIa b KOJOACHOTO IieXa, MPUOOPETEeHbl U YCTAHOBJIECHBI HOBBIE TEPMOKAMEpPH! JJIsl BAPKH M KOITYEHUS, YTO
ITO3BOJIMJIO YBEIWYHUTh MOIIHOCTH Iiexa 10 10 TOHH rotoBoil mpoAyKuuu B cMeHy. OCHOBHBIE BU/BI IIPOIYKIIUT
— MSICO TITUIIBI, BETUYMHA KypuHas, ¢mie, ynocToeHsl 3Haka «100 myammx ToBapoB Poccum». Takoit BeICOKHMit
pe3ysbTaT cTal BO3MOKEH 0J1aroapst MOCTOSHHOW MOAEPHHU3AIMHU TPOU3BOACTBA.

Kak 0661 HM MOJIEPHU3NPOBATIHCH 1I€Xa NTULE(PAOPHKH YKa3aHHOTO NPEINPHUITHS, MUKPOKINMAT BOKPYT MTH-
(bl BCE PABHO 3HAYUTEJILHO OTJIMYAETCS OT IPUPOIHBIX YCIOBUI. B 3TOM MHUKpOKIMMAaTe €XKeTHEBHO MIPUCYTCT-
BYIOT CTPECCOBBIC CUTYAllMU, B YACTHOCTH, BBUIYIMBIONUECCA LBIIIATA B IEPBLIC JHU XU3HU HC MMCIOT YCTaHO-
BUBIINXCSI BHYTPEHHUX MEXaHU3MOB, I10/UICPKUBAIOIINX OCTOSHCTBO TEMIIEPATYpHI Tella. Y HUX XOPOILIO pas-
BUTA PETyJALHs TEIUI000pa30BaHMs, HO HECOBEpIIEHHA TEIUIOOTAaYa. B KOHEUHOM HUTOTe 3TO IMPUBOAUT K IO-
BBIIICHHON YyBCTBUTEIBHOCTH OpPraHU3Ma MTHIIBI K CTPECCOBBIM CHUTYallMsIM M CHI)KEHHIO YCTOHYMBOCTH Opra-
HU3Ma KO MHOTHM 3a00JIEBaHUSIM. A 3TO B CBOIO OYepe[b OTPHUIATENIFHO BIHSIET Ha KauyeCTBO M KOJIMYECTBO
MIPOAYKIINH, TTOTOMY IPO(MIIAKTHKA CTPECCOB OUECHB BayKHA TSI SKOHOMHKH ITHIIEBOTIECKOTO KOMITIEKCA.

Mpl 3HaeM, 4TO MHOTHE MCTOYHHMKU CTPECCOBBIX BO3JCHCTBHUH SBILSIIOTCS HEN30E€KHOCTHIO COBPEMEHHOMN
TEXHOJIOTUH, IOITOMY TpeOyeTcs B KAKOW-TO Mepe MUHUMU3UPOBATh UX BIUSHUE HA OPraHu3M nTuibl. [losTromy
BO3/eiicTBHE Ha OpPraHu3M (QU3NYECKHMMHU (paKTOpaMH OIpeeIeHHONH MHTEHCHBHOCTH, KaK KOMIOHEHTOB OKpY-

JKarolleH cpefpl, ABJIseTCS He0OX0AMMOH Uit 00ecriedeH sl HOPMaIbHON JKU3HENEATeIbHOCTH 3ToM nTHilbl (Puc.
1).



Puc. 1. Cymounwiii yvbiniéHox KOHMPOALHOLU PYNNbL

[IpodunaxkTupoBaTs HEraTHBHOE JEHCTBHE CTPECCOB MOXHO, CO3/1aBasi ONTHMAJIBHBIC YCIOBHSI COAEPXKaHHUS
u pazpabarbiBasi OMOJIOIMYECKU TMOJHOLICHHBIE PAllMOHBI, IPOBOJS CEJIEKIMIO HAa YCTOMYMBOCTH K OTIEIBHBIM
cTpeccopaM, NMPHUMEHsST aHTHCTPECCOBBIE Iperaparhbl, a TAaKXKe 3JIEKTPOMArHUTHBIX ()aKTOPOB, B YaCTHOCTH,
MpUMEHEHHEM YAbTpapuoaeToBsIX tydeit u ap. [3]. V3BecTHO, 4TO ynbTpadHONETOBbIC IyYH ¢ Pa3IHYHON AJTH-
HOW BOJIH HE TOJIBKO YIY4YIIAIOT Ka4e€CTBO MHKPOKINMATa B NTHIECBOMYECKHX ITOMEUICHUSIX, HO M OKa3bIBAIOT
Pa3HOCTOpOHHEE OJIAaronpHsATHOE JeHCTBUE Ha opraHusM [4, 5, 6 u psa ap.].

Lenbio HAIIMX MCCIEA0BAHMIA IBUJIOCH M3yYEHHE BINSHUS KOMIUIEKCa HH3HYECKHX (aKkTopoB Ha Mopdo-
JIOTHYECKYIO KapTHHY KPOBH IITHII P OIIEHKE MPO(HIAKTUKN HETaTHBHOTO JEHCTBHS CTPECCOB.

MATEPHAJI U METO/Ibl HCCJIEJOBAHUIA

OKcnepuMeHTaIbHast YacTh UCCICIOBAaHUN ITPOBEJCHA HA OJHOM W3 BEAYIIUX NPEATIPUATHHA B OTPACIH MsIC-
Horo ntureBojcTBa Uysanickoi Pecriyonuku OAQO «UyBamickuii Opoiiepy, KOTopoe paboTaeT ¢ MICHBIM KPOC-
com Xabbapxa «®Dnekcy. JlaboparopHble MCCIeIOBAaHHS POBEIACHBI B MCIBITATENILHON U JIMArHOCTUYECKOH Jia-
6opaTopuu camoil NTUHePaOPUKH.

OOBEKTOM HCCIIEIOBAHUS SIBUINCH LBITUISTa CYTOYHOTO BO3PACTa, PaclpeaeleHHbIE 0 MPUHLIUITY aHAJIO0TOB
Ha YeThIpe rpynisl (0JJHa — KOHTpOJIbHAs (0a30Bast), TPY — OMBITHEIX) 1O 80 TOJIOB B KaXJI0OH. YCIIOBUS COZIEp-
YKaHUS UBIUIST KOHTPOJIBHOW M OIBITHBIX TPYII ObIJIM OJMHAKOBHIMHU B KOHTEKCTE COOJIIOACHHS ONTHMAIIbHBIX
300TMTMEHMYECKUX MTapaMeTPOB MUKPOKIMMaTa (YCTAaHOBJICH PEXHMM aBTOMATHYECKOTO PEryJIHMpPOBAHHUS MUKPO-
KJIMMaTa) ¥ KOPMJICHUSI.

Monoask onbITHON rpymmbel 1 — obnydanmun YO mydamu obmactu «B» (IpoTHBOpaxuTHOE AEHCTBHUE, UC-
nosp3oBain o6mydarens J0-1-30 Ha paccrosHuM 1,5 M OT BepxHEro sipyca KIETOYHOHM Oarapew), OMBITHON
rpynnbsl 2 — YO nydamu Bcex Tpéx obnacreii: «A» (spurema koxwu), «By», «C» (OakTepuuuaHoe NeHCTBHE -
obmyuarens OPK-2 Ha paccrostHumM 1,5 M OT BepxHEro sipyca KJICTOYHOW OaTapen), ONBITHOW TPyNIbl 3 — BO3-
nerictBoBanu MK nmydamu B couetannu ¢ YO ¢ nmomortipio ycraHoBku MKY®D, koTopyro moABEIINBAIN HA TAKOM
paccrosiaum (1,5 M), 4TOOBI TeMIlepaTypa Ha Moy KIeTKH Obita 33-34 rpajyca B MEpBYIO HEIETIO BBIPAIMBA-
HUs OpOiIepoB, B MOCIEAYIONINE HEAENN TaK, 4YToObl CHU3UTh TEMIIEpaTypy Ha 2 rpajayca, K MECIYHOMY BO3-
pacTy HOAIEPXKUBATh TEMIIepaTypy B mpepenax 25-26 rpaxycos. Jlanee moapacTalomux OBIUIAT JepiKaad IpH
temrneparype 18-20 rpagycoB Temia noa o6orpeBarTes MU Ha MOy KIETKH.

IITnna KOHTPOJIBHOM IPYIIBI YIbTpadHOIeTOBOMY OOIYUeHHUIO He MoaBepranack. KoHTpo:b 3a 1030i 00iy-
YEHHOCTH BEJH € TIOMOIIbI0 no3umerpa JJAY-81.

[Ipu BBIOOpE OOMyUaTenel yIuTHIBAIH ClIeAyIoIe TpeOoBaHMsI: oOecrieueHre paBHOMEPHOCTH OOIydeHuUs;
obecnieueHne TpeOyeMO# O3Bl OOMYUIEeHHUS; TEXHUICCKYIO M YKOHOMHYECKYIO IeIecO00pa3HOCTh PUMEHEHHUS
JTAaHHOTO THIIA 00iy4arens. Bpems oOmydeHnst BHIOMpann COTIacHO CYIIECTBYIOIIEH MeToauke 1o Mypycunze
JL.H. u JleBuny A.B. [7]. TIpoBomwiam Tpu Kypca IECATHIHEBHOTO OOIYUCHUSI, TEPEPHIB MEXIY MEPBEIM U BTO-
pBIM Kypcamu coctaBuil 10, a BTOpsIM U TpeTbuM — 20 gHEH.

[Mocie Tperbero Kypca oOJIydeHus! y IIECTH ToJI0B U3 Kaxaoi rpymmnsl B 80-, 120-, 180- nHeBHOM Bo3pacte
MIPOBOAMIIN 00CIe0BaHNE MOP(OIOTHIECKOTO COCTaBa KPOBH.

st Mmopdonoruyeckux uccieaoBaHuii KpoBb y Kyp Opanu (u3 rpedns) B 80, 120 u 180 nHeld, koTopyro cra-
OounmmsupoBanyu pactBopom remapuHa 2,0 EJI/mi. Mecto B3sITHSI KpOBH MPOTHPAIN BaTHBIM TaMIIOHOM, CMOYCH-
HbIM 70%-HBIM 3THJIOBBIM cupTOM. [locie B3sTHS KpPOBH IpeOeHb 3a)KMMalli BATHBIM TaMIIOHOM 1-3 MUHYTBI.
[loacder >pUTPOIMTOB W JEUKOIIUTOB OCYIIECTBISIOT OJHOBpPEMEHHO B Kamepe ['opseBa mo oOmenpuHATON
Meroauke. OmnpesesieHne TeMOrJIOOMHA KPOBU OCYLIECTBIISUIM T€MHIVIOOMHIIMAHUIHBIM MeTo0oM. Taxke ObL1
MPOBECH MOJCYUET JICHKONUTAPHOU (HOPMYIBI B OKpAIICHHBIX Ma3kax 1mo PomanoBckomy-I'um3e mepudepuue-
cKko#t kpoBH [8].

CraTucTUYecKHii aHaIM3 MOJYYSHHBIX PE3yJIbTaTOB IIPOBENICH MyTEM OIpPEEIeHUs] KPUTEPHUs JTI0CTOBEPHO-
cru o Crerozpenty [9].



PE3YJIbTATBI UCCJIEJOBAHUI

Mopdostorudecknii cocTaB KpoBH IT03BOJISIET HE TOJBKO OIPEACTATh COCTOSIHHE ITHIBI, HO U Jaér odmiee
MIPEACTABICHUE OTHOCHUTEIBHO MPHCIOCOOIEHHOCTH MX B MPOLIECCE XKHU3HU K YCIOBUSM CPEAbl, B YaCTHOCTH
OIICHHUTH BIIMSIHUE HA X OPTaHU3M (U3HUECKUX (PaKTOPOB.

Ananu3upyst MOpQOJIOTHYECKHE TT0Ka3aTeNId KPOBU ITOOMBITHBIX ITHII, CJIEIYeT OTMETUTh, YTO BCE HMCCIIe-
JyeMble TIOKa3aTell KPOBH, 10 BO3ACHCTBUS HA HUX 3aIJIAHUPOBAHHBIX GU3MUECKUX (AKTOPOB, y NTHI] YETHIPEX
TPYNII HE UMENU JOCTOBEPHBIX PAa3IUYUil U HAXOJWINCh Ha OJUHAKOBOM ypoBHE. Bo3znelicTBue ke Ha NTHUILY
OTIBITHBIX Tpynn (Gu3ndecKux (aKTOPOB OKa3alo OMNpEACIEHHOE BIHMSIHUE HAa HEKOTOPbIE MOPQOIIOTHYECKHE
MOKa3aTeI! KPOBHU.

[TosryyeHHBIE HAMH pE3yIbTAaTHl OTPAYKEHBI B TA0II.

Tabruya 1. Mopghonoeuueckue nokazamenu Kpogu nmuybsl

[okazaTenu I'pynmbl, n=6

KoutponbHas | Onprrhas 1 | Onbithasi 2 | OmnpiTHad 3
80 nHeit
I'emorno6uH, r/a 81,0+0,7 81,6+0,6 84,5+0,9 85,0+0,8
Dpurpouutsi, 10/ 3,10+0,03 3,10+0,02 3,3040,01 3,50+0,01
Jletixorutsy, 109/ 30,7+0,5 31,0+0,2 31,9+0,2 32,240,3
120 guei
I'emorno6uH, r/a 86,0+1,0 86,3+1,0 86,6+1,9 90,6+1,3
3pI/ITpOLII/ITbI,1012/H 3,310,1 3,440,2 3,540,2 3,710,1
Jleiixorutsy, 1091 29,4+0,4 30,5+ 0,3 31,0+0,2 30,9£0,5
180 nueit
I'emorno6uH, /1 90,6+0,7 94,6+0,4 96,6+0,4 98,3+0,5
3pI/ITpOLII/ITbI,1012/H 3,340,1 3,540,2 3,640,1 3,940,2
Jleiikorwtsy, 107/ 27,4404 28,7+0,3 28,8+0,3 29,610,2x
JleiikonutapHast hopmyina, %
— 6a30¢uIBI 1,70+0,16 1,50+0,17 1,00+0,28 1,00+0,31
— 303HHO(UITBI 3,50+0,25 3,40+0,32 3,10+0,38 2,90+0,23
HEUTPOQUITBL:
— MaJIOYKOsICPHbBIC 1,60+0,19 1,70+0,15 1,50+0,31 1,50+0,25
— CerMCHTOSI/IEPHBIC 29,80+0,31 29,5+0,3 30,10+0,50 29,90+0,43
MM OLUTHI 55,80+0,40 56,5+0,2 56,80+0,42 57,00+0,20%*
MOHOLIUTBI 7,60+0,56 7,40+0,61 7,50+0,44 7,70£0,98

W3 manHBIX TaOIMIBI BUAHO, YTO IO BO3JCHCTBHEM (PHM3NYIECKUX (PAaKTOPOB B OIBITHBIX TPYyNIaxX MTHIL MO-
BEIMIAETCS] KOHIICHTPAIN TeMOTJIO0NHA B KPOBH 110 CPAaBHEHHIO C KOHTPOJBHOH, MpuduéM Hamboiee 3HAYNMO B
ONBITHBIX Ipymiax 2 u 3 COOTBETCTBEHHO Ha 3,5 1/71, T.¢. Ha 4,3% (P<0,05) u na 4,0 r/xa, 1.e. Ha 4,9% (P<0,01),
SPUTPOLIUTOB Ha O,2~1012/J1, T.e. Ha 6,4% (P<0,01) n Ha 0,4'1012/H, T.e Ha 12.9% (P<0,01), jgeldKOOUTOB Ha
1,2 109/n, 1.¢. Ha 3,9% (P<0,01) u Ha 1,5 IOQ/JI, 1.e. Ha 4,8% (P<0,05).

[Mocnenyromiye ucciae0BaHUs KPOBY MMOKA3aJIM, YTO 3Ta TEHACHIIMS B OMBITHBIX IPYyINax 2 U 3 COXpaHsETCs.
Taxk, comepkanue remoryioOnHa B KpoBU y nTHIl 120-THEBHOTO BO3pacTa MO CPAaBHCHHIO C KOHTPOJIEM ObLia
Boimie Ha 11,6 u 12,4% (P<0,05), sputpouutoB — Ha 15,0 u 22,2%, nefikonutoB - Ha 8,8 u 8,3% (P<0,05) coot-
BETCTBEHHO.

B 180 gHeit, T.e. kK Hadany HOpMaTU3alMK SHIEKIAIKH, UCCIEI0BaHUS KPOBU MOKA3alH, YTO BBIIICOTMEUCH-
Has TeHAeHUs B 120 mHe# coxpansercs u B 180 mHeil. B ombITHEIX rpynmax 2 u 3 moKas3aTenu comepiKaHus
reMOTJIOOMHA, SPUTPOIIMTOB, JICHKOIUTOB OBLTH BBIIIC TI0 CPABHECHHUIO C IPYTUMH OINBITHBIMU IpyHIaMu Ha 4,6-
0,7, 14,3-4,1, 6,9-3,8 u 4,9-1,0, 10,1-0,3, 7,6-4,5%, a o cpaBHEeHUIO ¢ KOHTpoJbHOU Ha 9,2, 21,0, 12,2 u 9,6,
16,6 12,9%.

AHau3 MOTyYSHHBIX JaHHBIX CBUICTEIBCTBYET, YTO BO3ACHCTBHE (BH3UUIECKUX (PAKTOPOB HA MOJOIHSIK Kyp
OKa3bIBAJIO JICHCTBUE U HA OTHAJICHHBIC ITeproabl. [ITuIa, moaBeprmascs BO3IeHCTBUAM QH3NIECKUX (HaKTOPOB,
BO B3POCJIOM COCTOSIHHM MMeJia CYIIECTBCHHBIC Pa3inuus B MOP(OJOTHUESCKUX MOKA3aTeIsIX KPOBH MO CpaBHE-
HUIO C ITHLEH, KOTOpas 3TOT0 BO3ACHUCTBHUS HE WCIBITHIBAJA: TIOBBICHIIOCH COJIEpKaHUE TeMOTIIOONHA, SPUTPO-
LUTOB, JICHKOIMTOB. M3BECTHO, YTO MOKA3aTEIIIMU WHTCHCHBHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX IPO-
IIECCOB B OpraHM3Me CIY)XKaT J0 HEKOTOPOI CTEIEHHN KOJUIECTBO IPUTPOIMTOB M reMoriodrnHa B KpoBu. OTcio-
Jla cienyer, uto pusmueckune GakTophbl, 0COOCHHO UX KOMIUIEKCHOE BO3JICHCTBHE, OKA3BbIBAIOT CTUMYITHPYIOIICE
BIIUSIHME HAa TEMOTIOA3 M HA OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIC TPOIIECCHI.



JlelikonnThI, UPKYIUPYOMINE B Tepu(epuIecKoi KpOBH, 00yCIaBINBAIOT ONEPATHBHYIO 3aLIUTy OPTaHM3-
Ma M KOJHMYECTBO MX CBSI3aHO C YPOBHEM pe3nuCTeHTHOCTH. CIeoBaTelIbHO, yBEINYEHHE OOMIEero KOIN4YecTBa
JIEHKOLMTOB M OTHEIBHBIX ero (pakuuii — mMMQOLKUTOB B KPOBH 00ECIIEUHBAET CO3IaHUE B OPraHU3ME ITHIIBI
BBICOKOTO YPOBHS aJlalTAlIMOHHBIX MEXaHU3MOB.

3AKIIOYEHUE

[IpoBeneHHBIE HCCIENOBAaHHUS IIO3BOJSIIOT HaM CHENAaTh CIEIYIOIIEe 3aKIIOUCHHE: OONydEHHE IIBITUISAT-
OpOIJIEpOB IPU X BBIPAIIMBAHWUH IO3BOJISIET, NIPU MPOYHX PABHBIX YCIOBHUSAX, U3MEHHUTH JAUHAMUKY MOP(OJIo-
THYECKUX TTOKa3aTeneil nepudepruueckoil KpOBU B pa3IMYHbIC TIEPUOJIBI UX KU3HH. [IpH 3TOM MOXKHO yKa3arh,
YTO KOMIUIEKC (PU3NYECKHX (haKTOPOB, B CPAaBHEHHH C NPUMEHEHHEM MOHOKOMIUIEKCA, CIIOCOOCTBYET yBeInye-
HUIO COJiep)KaHMsl B epueprueckoil KpOBU SPUTPOLIMTOB, FTEMOTJIOONHA U JICHKOIUTOB.

W 370 BO3ICHCTBHE MMEET OTHANICHHBIM MOJOXHUTEIBHBIA 3PQEKT, KOTOPHIA MPOSIBUTCA B JalbHEHIIEM
ofecrieueHHeM BBICOKOH SHIIEHOCKOCTH, COXPaHHOCTH MTHLBI, 3()()EKTUBHOCTHIO MCIOJIB30BaHUSI KOPMa M I10-
BBIIICHUEM Ka4yecTBa SIHII.
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