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' - NPEOUCINOBWE ABTOPA

TopcuoHHbIe NossA, 0 KOTOPLIX FOBOPUTCA B 3TOW KHUTe, UMEIOT NOQNIMHHO Hay4HY0
OCHOBY W HE MOTyT HECTU HMKAKOro Maru4eckoro Hauana, Tak Kak Becb 3IKCNEepuMeHT
ocylecTBieH UCKIMIOYMTENbHO TEXHUYECKUMM CpeAcTBamMu. Yenosek B Hawen pabore He
yyacTBoBasi HW B KayecTBe reHeparopa, HW B KayecTBe perucrpupylrouero 3tu nons
YCTPOMUCTBaA. ,

MpencraBneHHbLIW B KHAre maTepuan CywecTBeHHO cbnuxkaer Hayky ¢
pPenuruo3HbiMM npeacTaBNEHUSMU, U MOITOMY 3ITO MOXET MO3UTUBHO OTPA3UTLCA Ha
MUPOBO33PEHMU MHOTUX HALMKX COOTEYECTBEHHUKOB M 0OKa3aThb BAUSHUE AaXe HA CaMbiX
y6exaeHHbIX aTeucToB, TaK Kak B HaweM obuecTBe NPUBbLIKNN AOBEPATH TONbKO HayYHbIM
Aokasarenbcrsam nioboro sasneHus.

NoatoMy MHOrux niofied Hawuv pe3ynbraTbi MOIyT MpPUBECTU K Bepe, Tak Kak,
HaKOHelU, peanbHO [OKAa3aHO CyWeCTBOBaHME HEBELWEeCTBEHHOro NOJIeBOr0 ABOWHMUKA
KaXgoro uccriefloBaBlIerocs Hamm marepmuanbHoro o6Lekra, -- ABOMHUKA, CyLleCTBOBaHUS
KOTOpPOTrO npenckasblBanM Haw crapey WM yuyerbit PeodaH 3aTBOPHUK, CBALLEHHUK,
unocodd u yueHbii lNasen PriopeHcknit n pycckui punocod H.®.degopos.

3Ty KHUry HEeBO3MOXHO ObifIO U3aaTbh B TEUYEHME AONTUX BOCEMHaAUaTy NeT, Tak Kak
AN ny6nukaunu cepbe3Hbix Hay4YHbiX TPYAOB B Hawei CTpaHe B TO BpeMsA HeXBaTano

6ymarn. Ho Becbma acdhcekTuBHO Gymara pacxogoBanach (U pacxogyeTcs ceMyac) Ha

onAcaHmMa "XWUTUA  3CTpagHbix neBUoB".. HayuHble Xe paboTHUKM BbiHYXAeHbl B
csobonHoe Bpemsi, KOTOPOro y HMX U Tak Mano, noapabarbiBaTb Yy HOBbIX PYCCKUX
ABOPHUKaMW, ybopuiuuamm U rnocygomMonkamm, 4robbl coGparTb AeHbrM Ha nyonukauuio
CBOMX TPYAOB.

MNoatomy Mbi, ceyManmucTbl-yyeHble, OTHIOAL HE HAAEEeMCA Ha NOMOoLLbL rocyaapcTea
M roToBbl 6aTpaunTb BbIWEONUCAHHLIM OOpa3zoM W Aanblie, TaK KaK NOHUMaeM, 4TO
6yayuwee Poccun -- He 3a KnoyHazoui, u He 3a napéyHoit Toproenen. ¥ Mbl npumeM nrobbie
yCnoBus 6biTa, NMUlbL 6bl He AONYCTUTL 3aCTOA POCCUUCKON HaYHHO-TeXHUYECKOW Mbicu.

Ona Bcex TpyXeHWKOB PoccuM, He OTHOCALLMUXCA K Kateropuu "KpyTbix", BCceraa
honxeH ObiTb ApKUM npumepoM o6pa3 BomHa, BocneTbin [1.A.Hankorckum B ero KaHrtarte
"MockBa": iy

"3a poaAuMbLiA KpaWl s FOTOB Ha BCE,

A rotoB B OroHb U BO BCAKY CKOpOb,
W60 popor MHe He 3eMHOM NOKJIOH,
He 3emHoni nouéT, a OT4YM3HbLI YeCTb!"

Al Bblpaxaio rmybokylo 6narogapHOCTb CBSILEHHOCNYXWUTENo OTLy ANMNUIO,
KOTOpbIf, NPOYUTAB M OAROOPUB [AHHYIO KHUrY, OKa3asi OrpoMHyI0 U HeCKOPbLICTHYIO
nomolyb B eé rpacpuyeckom odopmnieHun. Take s Bblpaxaio Gonbulyro 6naroapHoOCTb
3aBefylolleMy CeKTopom 330Tepuku Akagemum Hosoro Mblwrnenuss E.B.JleBauwony, 6e3
Ybero COeMCTBMSA 3Ta KHMra HUKoraa 6bl He Bblwna.

A vakke Gnarogaplo Bcex MOMX Apy3en, U ocobeHHo 3.[1.BonkoBy-UBaHoBy,
ofecneyumBlUIYI0O MHE HOPManbHbie YCNOBUA AN HANUCAHMA 3TOMU KHUTW.



Conep:xanue:

1. O TexHUYECKOM YCTpPOIiCTBE, PErHCTPHPYIOIEM TOPCHOHHbIE
1oJIs.

2. O6HapyxeHHe HEBEIIECTBEHHOr0 II0JIEBOr0 BOMHMKA Yy
HEKOTOPbIX MATEePHAJABHBIX 00BEKTOB,

3. HepBasa xiaccudpuKanus NojieBbIX CTPYKTYP MATEPHAJIbHbIX
00BbEKTOB.

4. PaspymieHue nojieBbIX CTPYKTYP MPM CTPECCOBBIX COCTOAHHAX.

5. Ilepenoc MHPOPMAUHOHHBLIX CBOMCTB ¢ OJHOIr0 00LEKTa Ha
APYToi ¢ NOMOINbIO TOPCHOHHLIX F'eHEPATOPOB.

6. IlepcnekTUBLI  HMCHOJIbL30BAHUS TOPCHOHHLIX IOJIEH Jas
oueHKH HedTH.

7. IIipuMeHeHHE TOPCHOHHBIX NOJI€H B CEJILCKOM X03AHCTBE

8. Bo3geiicTBHE TOPCHOHHDIX I10J1€H Ha CIIMPTHLIE HANMUTKH.

9. IIpumeHeHHE TOPCHOHHDIX M0/l B MEAHIIHHE.

10. BLIBOabI

11. B3rasiabl yueHbIX-GpHU3HKOB HA NNPHPOLY TOPCHOHHDLIX MOJIEH.



OT3BIBEI O JAHHOM
UCCJIEJOBAHUUA

1. Or Axanemuu HoBoro MplnijieHus

113035 Mocksa, IIsTHunKas yi. 7.
Ne12-HC/6 - C
oT 2 anpeJs 1993 r.

Hanpasaen aBTopy — B.A.Coko.toBoit

(...) Ha 3acenanun Yuenoro copera Axaxemun 16 nexa6ps 1992 r. pa6ora 3aciaymana,
o00peHa ¥ PeKOMEHJI0BaHa K 00CYXIeHHI0 MHPOKOH HayYHOH 00MeCTRBEHHOCTHIO TyTeM
omy0IHKOBAaHMA B OTKpPBLITOH medaTH. (...) YKa3laHHoe HCCIeNOBaHHE COXEPKHT
(aKTHYEeCKH HepBble MPHMEPBbI TEXHOJIOrHIeCKOro HCIIOJbL30BAHHS TOPCHOHHBIX INoJIel,
daxTHUecKH MepBbie€ MeTOAbI O0BEKTHBHOH PperHcTpalHH, M03TOMY ONYGJIHKOBaHHE
Takoil NMHOHepcKo#il paldoThbl CNOCOOHO YKpPacHTh M CAeJaTh peKJaMy NDpPaKTHYeCKH
M000My H3JaHHIO.

Pabora nmpoaelana MHOro J€Tr Ha3zald, HO T€M He MeHee ¢ Tex NMop B 3Toi ofaacTn
IPaKTHYECKH He HaGII0NaNoch NeficCTBEHHOro NpOrpecca, — BO3MOXKHO, HMEHHO H3-32
OTCYTCTBHSI MyOJHKAIHH 3THX HCCIENOBaHHH.

Hpencexarear Yaenoro copera AHM
K.T.H. JL.H.ProKKoB

2. OT akanemMuka MexxaAyHAPOAHOH AKaAeMHHy
HUndopmatuzanun apu JOHECKO
B.H. JIucuna

Teopernueckoe ONMCaHue IPyNNbI TOPCHOHHBIX Nojeii uspecTHo ¢ 20-X romos,
OQHAKO WX NPHOOpHasA. perncrpanis 3alepKHBATACH HA HECKOJIBLKO gecsThierhil. B
nexabpe 1984 r. aBropoM JaHHoii pab6orbl OLLIM NpPOBeJeHBI HCCTENOBAHHS PeaKIHH
pacTeHHit Ha Bo3JeficTBHE 31eKTPOTOPCHOHHBIX H3JIyeHnil reHepHPYIOIMEro YCTpoHcTBa.

Ilpn npocTaHOBKe QABITOB ObLIO BBICKA3aHO IIPEAINOJIOKEHHEe O TOM, 4TO
BHYTPHKJIETOYHAsI CpeJa MOXKET NMPOABJAATH cebsi He TOJLKO KaKk 3apsioBasi, HO H KakK
CIIHHOBasi CHCTeMa, YYBCTBHTEILHAs KO BHemuHM noasM. HameHenme cocTosinHs
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BHYTDHKJIEYOYHOH Cpeabl M MeMOpaH KJIETOK MOIJI0O [PHBOJHTL K H3IMEHEHHIO
KOMILIEKCHOM NPOBOJHMOCTH TKaHeH B 3aJJaHHOM JHANAa30He YacTOT.

JaHHoe npexnoJiokeHHe IOATBEPAHIOCH B HeJOH CepHHM  IKCIEPHMEHTOB,
npoBeleHHbIX Ka HX.Omonmayxk COKOJIOBOU B.A. na 6aze Guodmsnueckoit
JabopaTtopun YHusepcuTera Apyx061 naponos um.ITarprca Jiymymos1 (Mockga), a 3aTem
¥ B APYTrHX AHCTHTYTAaX H B PacTeHHEeBOAIECKHX X03siicTBAX.

HccirenoBanns NposogHInCh B TedeHHe ceMH JjteT (¢ 1984 o 1991 rr.). ITo 3aBepmenviu
KX0ro 3Tana paboT COCTAB/IANMCE NPOTOKOILI HCNLITAHMI, KOTOPbIE yTBePAKIATHCE 110
obmenpHuHATOH popme,.

Ha 6aze nposegeHHbIX HccleNoBanHii GbLIH odopMIIeHBI 3aBKH Ha H300peTenHds,
quciioM bostee necaTH.

Perncrpanns npoBoHMOCTH TKaHeH pacTeHHH OCYmECTBAMIACH CHENHATLHBIM
npubopoM B uacToTHOM jManasone or 1 mo 512 kI'm. I'eHepupywommue yrpoicrsa
YCTaHABJIHBAJAHCh HA DPACTOSHMH B HECKOJBKO METPOB OT PACTHMI, a2 KOHTPOJLHBIE
H3MEpEeHHs] NPOBOJHJIMCH KaK B OTCYTCTBHEe, TaK H NpPH BO3JeHCTBHH H3JIyYeHHS
reHepHpYIOImero ycrposicrsa.

Cobpan oOmMUpHEIi 3KCIEPHMEHTAIBHBIH MaTepHAaJl, aBTOP MpoBeia KJIaccHPHKANHIO
AMarpaMM JHCHEDCHH NPOBONHMOCTH B 3aJaHHOM [HANa3OHe YaCTOT H3JIYYeHHI.
Oxka3zanoch, 4YTO JHMAarpaMMsl JUCIEPCHH TIPOBOJHMOCTH, OTHOCHIIHECH K CTelJsM
pacTennil JHOO K HX KOpPHEBOH cHcTeMe He3aBHCHMO OT HMX BHIOBOH NPHHANIEKHOCTH
HMEIOT BIIOJIHE BOCIPOM3BOIHMYIO M cienududeckyio popmy.

BoigcHuIOCE  Takoke, 9TO  YXKe  MocJe  ABYXMHHYTHOTO  BO3JeHCTBHA
3JIEKTPOTOPCHOHHBIM II0JIEM HAa DPACTeHHs HabJioNaercsl OXHO3HAYHOE H XapaKTepHoe
U3MeHeHHe [HarpaMMbl IPOBOJHMOCTH.

Kpome Toro, asTopoM ObLIa 3adHKCHPOBAHA YPHHHMIHAJILHAS BO3MOXHOCTH
JANEHOJHEHCTBYIOIEro Bo3JedCTBHS aHAJOTHYHOro HH(pOPMANMOHHOrO H3JIyYeHHMH Ha
pacTeHuss ¢ paccrosgHud 0o 20 xm. Ha Takom paccrosHuH 3¢ deKTHBHOe Bo3aeficTBHE
3JIEKTPOMATHHTHOM KOMIOHEHTBI MOKHO HCKJIIOUHTH NOJTHOCTLIO.

HcenenoBaHusa aBTOP2 HECOMHEHHO BBISBHIH HOBYH 00,1acTh siBJEHMH M NPONECCOB U
MOCTaBHJIH Ha NOBECTKY JHHA (KAaK 3To Bcerja ObIBaeT B TAKHX CHTYaNHAX) OYePeJHYIO
npo6.ieMy, HMEIODIYI0 KaK IPHKJIagHOMH, TaK B GyHIAMEHTANLHBIA XapaKTep.

IlpoGiema 3KCNEpHMEHTANBHOX0  OOHADYKEHHS  3JeKTPOTOPCHOHHOIO IO,
dopmMHpyeMoOro, MOBAIHMOMY, Pe3OHARHCOM CIHHOBOH CpeJbl H3JIyJAIOIIEro >JieMeHTa
reHepaTopa, NEPEeBOJMT TEOPETHYECKHE NOMCKH, Bexymmuecda ¢ 20-x romos, B HOBYIO
nuockocTs. CKopee Bcero, 3J1eKTPOTOPCHORHBIA 3(hdexT apiseTca XONOJHEHHEM K yke
32()HKCHPOBAHHOMY H IIMPOKO HCII0Jb3yeMOMY B NPHKIaJHOH paxnodH3InKe KBAHTOBOMY
rupoMarHaTHOMY 3¢ dexty (3pdexT OPnmepa — bexkepa).

Teopuss  rHpoMarsuTHoOro S¢Pdexkra  npenmonaraer HAJHIHEe  KBaHTOBOIO
B3aHMOJeHCTBHA 3/1eKYPOMArHHTHOrO NOJIS ¢ TOYeUHEIMH FHPOMArHHTHBIMH HEHTPAMH,
06J1anar0MUMH CBOMCTBOM H3JIydenHus H norjomeHus. Ilo rHapoMArHHTHOH 3.1eKTPOHHKE H
3JeKTPOAMHAMHKE  DperyJsipHO  NPOBONATCH  MEXIYHApDOAHbIE  KOHGpepeHUME H
CHMIO3HYMBI, NYOJIHKyIOTCS COMHIHBIE TPYABI M OT4HEThI, HO NPH 3TOM
rupodjieKTpuyeckas (0Ha Ke 3JeKTPOTOPCHOHHAH) 3JIEKTPOHHKA II0KA He NPOSIBJICHA B
cepe HHIKEHePHOR XeATETBHOCTH.

Heo0XxoqHM0 OTMETHTBH, 9TO 00mMEH3BECTHAH CIHH-BOJHOBAH YIEKTPOHHKA — 3TO
OpocTO JApYroe Ha3BaHH¢ THPOMATHMTHOH JJIEKTPOHMKH, TIJe aKTHBHAA cpea
dopMupyeTcs Ha ocHoBe (hepPHTOCOAEPKAMHUX MaTepHa oB. B 0biacTH rupoMarHnTHOH
3JIEKTPOHHKH TaKoke INHPOKO NPOBOJHTCH HMCC/IeJOBaHHe BHEMHAX Nojel Ha
omonornueckne ob6bexTnl. OaHaAKO STH BIHAHHAA CYIIECTBEHHO HHbIe, YeM
GnodnekTporopcrnonnsii 3¢gdext Coxononoii. [Toxoxe Ha To, 94T0 3TOT 3¢ deKT OTHOCHTCH
K  ()eHOMEHOJOrMH JHCKDETHOr0 NpOCTPaHCTBa-BpeMeHH B  MHKpomupe. B
COOTBETCTBYIONIEH 3/IeKTPOJHHAMHKE NOABJIAIOTCH 3JIeMEHTAPHbIE HHTEPBAJIBI (aTOM2) H
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BpEMEHH, a 3JeKTPOH CTAHOBHTCH MNPOTXKEHHBIM 00BHeKTOM, HMEIOIHM CJIOKHYIO
BHYTpPEHHIOI0 CTPYKTYPY H cnienH$pHIecKoe SIpo.

Heo06X0qHMO OTMETHTB, YTO HJies PeaJbHOCTH 3JIeMeHTAPHBIX HHTEPBAJIOB H HyJIeBoi
JHeprHM KoJieGaHHil BaKyyMa B MOCIeAHHE JECATH/IETHS] HEOXHOKPATHO NMOABJIAIACE He
TOJLKO Ha FOPH30HTE TEOPEeTHIECKOH (PH3IHKH, HO H HIXKCHEPHbIX pemeHHax npubopos, B
KOTOPBIX H3yvaeTcd 3HEPrHA «HYJdeBOH TOYKH». 3[ech I10JI€3HO OTMETHTb, YTO
«MaTepHAJbHAA TOYKa» ' HABJIAETCH TAKOBOH TOALKO Ha JanHHON mxane.B Apyroit
MacmTAGHOH CHCTEMe. KOODJAMHAT TOYKA MOMKET NPEBPATHTHCH B CIOXKHYI0 CHCTEMY CO
cBoeil 3mepreruKoil. IlocTyaMpoBaHHe TeOpeTHYECKMX TOYEUHBIX FHPOMArHHTHBIX
LEeHTPOB I OOBSICHEHHS OCHOBHBIX 3(dexToB B KIACCHUECKON CINMH-BOJHOBOMH
3J1eKTPOHHKE TOJILKO MOATBePKaeT BHICKa3aHHOE BhIIIEe CO00parkeHHe.

Cyns mo Bcemy, 3JIEKTPOH NEACTBHTENBHO TaK ke HeHcyepnaeM, KaKk H aToM, a
31eKTPOTOPCHOHHBIH 3pdeKT ecTh clENCTBHe NPOABIeHHS HJH AKTHBANMH sApa
3J1eKTpOHa.

Ha macmrabrioi ocH ¢H3AYecKOro MHpa, NpocTHpalmeiicd 0T pasMepa MaKCHMOHa
(10 B mumayc 33-H crenenn caHTHMerpa) o MerarajnakTHkH (10 B 28-ii cTenenm
CAHTHMETPOB) JSMINHPHYECKHH JHana3oH H3MepeHHH B MHKDOMHpe OrpaHH4YeH
BeluMuHaAMH mopsinka 10 B Muuyc 13-fi cTemenm ©m, a HAPO DJEKTPOHA PACIHCJI0XKEHO
JieBee H IiIy0xke, NO3TOMY cCOOTBeTCTBYIOMMHE 3¢ deKThI J0Jiroe BpeMs ObLIM CKPBITBHI I/
npu6opoB, HMHTHPYIOIIHX YYBCTBHTEJbHBIH Kanal (B rpaHHnax maxkpomupa or 10 B
munyc 13-it crenénn cantumerpos g0 10 B 7-it crenenn canTumerpos). Takum obpazom,
KnaccH9eCKHA THPOMArHMTHBIH KBauTOBBIA 3¢dekT monan B MacmraOHBIH AHANA3ZOH
H3MEpPHTEIBHBIX CPEACTB COBPEMEHHOH 3JIEKTPOJHHAMHKH, a COOTBETCTBYIOIMIA eMy
31eKTpuTOpCHOHHDbIH 3ddeKT Mo ceit JeHbL ocTaercd peJKHM M CIyYalHbIM rocreM Ha
Hameii MaKpodH3H9eCKoH apeHe sABJICHHI.

Ho eciH [paHHasg KOHOENOHS TNOATBEPIHMTCH, TO 3JEKTPOTOPCHOHHBIA M
0H03J1eKTPOTOPCHOHHBIH 3¢ deKThI NPHOOGPETYT U CyINEeCTBEeHHOEe NPHKIANHOE 3HAYCHHE,
NOCKOJIBKY ABTOMATHYECKH TNPOHM30MJEeT pacmHpeHHe MacmTalHOro aMana3’oHa
pu3HYecKOoif H TeXHHYeCKOH apeHbI ABJeHHH. CorjacHo MogelH MHpa No MoOHorpaguu
C.M.Cyxonoca «Macmrabnas rapmonus Bceaemnoin»y (M., 2000), cucrema 3jaexkTpoHa
3aHMMaeT Ha MacuITabHol ocH oKoJio 15 mopsaakos (Briuy6s MmaTepHn). 3nech OTKpbIBaeTCH
HOBBINi KOHTHHEHT 3HAHHH U TEXHOJIOrHH, H MosB/seTcs HOBAA JHEPrerHKka Oyxymero

BEKa.
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B nacrosmeid paGore mnpeanaraeTcA pPacCMOTPEHHE HEKOTOPBIX ACHEKTOB
COBpeMEHHOH HayKH HETPaJHIHOHHOIO XapakTepa, CBOeoOpa3sHe KOTOPLIX HAaCTOJLKO
BEJHKO, YTO TPYJAHO NOBEPHTH B DeaJbHOCTH YBHACHHOIO, H 3T0 TpedyeT He TOJLKO
CepLEe3HOro IEePEeoCMBICIEeHHA HEKOTOPHIX 3aKOHOB €CTeCTBO3HAHMS, K KOTOPLIM MBI TaK
NpPHBBIKJIHA, HO H HEOOXOJXHMOCTH 3alJIAHYTh 3a NOPOX TOH 00/1acTH 3HAHHMH, 32 KOTOPLIM
NPOCIEKHBAETCS APYroi, NoKa, Hemo3HAHHBIA /1A Hac MHp, CYIECTBOBAHHE KOTOPOIo
yOexuTeqbHO  [JOKA3BIBAETCHA  HAUIHMH  JKCHEPHMEHTAJNBHBIMH  Pe3y/ILTATaMH,
NoTy9eHHLIMH NpH paboTe ¢ NOMOMBIO TOJHLKO TEXHHYECKHX CPeNCTB, (e3 ydacTHs
3KCTPAaCeHCOB, YTO IOBODHT 00 ODBLEKTHBHOCTH H 0€CCIOPHOCTH COOTBETCTBYIOIMX
HAYYHBIX 10K23aTeJLCTB.

B paGore npaanmainn ydacrue Jees A.A,, lllKannkosa , I'puropres M.XO., Pazymosn
M.B., Tepexo H.b. 1 ap. B kayecTBe TeXHHYECKHX CPEJCTB HCI0/IL30BANHCH TOPCHOHHBIE
reHeparopel, T.e. YCTPOHCTBA, KOTOpbie HHYEro He M3IY9YalOT, HO, N0 MHEHHIO Ppsa
yuensix [1-2], cnocofHBI yNpaBaAThH cocTogHHeM (H3IWYECKOro BakyyMa. Yike B 1986 r.
ob1710 H3roTOBJIEHO DoJlee 30 reHepaTOpPOB TOPCHOHHOIO NOJIS. :

PaGora ¢ TODCHOHHBLIMH TeHepaTOpaMH B OCHOBHOM pa3BepHyJaach Ha Dase
ouopn3nyeckos Jaboparopun YHusepcHTera JApyx0bl Hapoxos uM. Ilarpuca Jymymo6ni,
B nepuoX ¢ 1984 mo 1987 r. Kpome Toro, HatH TOPCHOHHBIE reHEPATOPbI, C KOTOPLIMHA MbI
paGoTaiH, HCOLITHIBAIHCE B BEAYIMHX MOCKOBCKHX HHCTHTYTAX, — a HMMEHHO, B
Hucruryte Bupycosorun AMH CCCP, BHUM b6norexnnku, B HHcTHTYTe MM. I'amalien,
dapmakosiorayeckom HHcTHTYTe, HIIO «Bomay», HIIO mamunocrpoenns, B HHcTuTyTE
KpHcTadorpadun u Ip.

Kpome TOro, Mel co CBOMMH reHepaTopamMM ¢ WeJbI0 HX HCIIBITAHHA BBIEKATH H
paGoranum B NpPOH3BOACTBERHBIX YCJOBHAX B HEKOTOpBIX Xxo3aiicrBax MockoBckoii
obnacrTu: KuBoTHOBoxdeckoi ¢pepme «Kamenka» Ilomoabckoro paiioHa, B coBx03ax
pacTeHHeBOJYeCKOr0 HallpaB/lenHs, A B coBXxo3e «TapacoBckas» Ilymkmnckoro pafioHa.
OnnoBpeMeHHO ¢ HaMH B coBxo3e «Mcrpa» paboran kann.bnos.Hayk M.H.I1lpoxopos (cm.
NpHIGKEHHE).

MBI IIMPOKO HPHBAEKANH K pafoTe MO HCNBLITAHHIO FEHEPATOPOB TOPCHOHHOIO NOJS
COTPYAHHKOB BCeX INEPEYHCICHHBIX MHCTHTYTOB, H HAa MX JKCIOePHMEHTAILHBIX Gasax
paborany ¢ 06beKTaMH, HM [IPHHAANEKANHMH, H pelaId nNpodeMbl, MX MHTEPECYOIME.
Ioc/ie OKOHYAHHS KAXKAOro SKCIIEPHMEHTa COCTABIMIHCH COBMECTHEIE IPOTOKOJIbI
HCMIBITAHHi, B KOTOPbLIX, 32 OY€Hb DEeJKHM HCKIIOMEeHHEM, NMOATBEPKAAIOCH BJIHAHHE
TOPCHOHHLIX FEHEPETOPOB HA HCJIeAyeMbie B 3THX HHCTHTYT2X 00beKThl. Bee IpOTOKOIIL!
HCNBITaHN#H GBITH PACCMOTPEHbI H MOAHCARLI PYKOBOJHUTENIAMH 3THX HHCTHTYTOB.

1. O TexHHYeCKOM YCTPOHCTBE, perucTPHPYIOIIEM
TOPCHOHHBIE M0.15

KpoMe TOPCHOHHBIX reHepaTopoB, B Halllel paloTe NPUMEHAIGCH BTOPO€ TEXHHYECKOE
YCTPOHCTBO, KOTOPOoe PafoTano B KauecTBe NPHEMHUKA. JTOT NPHOOP ObL1 H3rOTOBIIEH B
Hameii JaGopaTropHu mox pykosoacTsoM B.B.I'opuakosba.

IpuGop OB H3roToBJEH HA NPHHUHIE HCNOAL3OBAHHA METOAA NACCHBHBIM
3IEKTPHYECKHX XaPAKTEPHCTHK, Pab0oTaj) Ha HH3KOM HaNPKEHHH NIEPEMEHHOr0 TOKa —
B npexenax 0,3 — 3,0 BoabTa. JTOT nNpHOOP MOA KOXOBBIM HasBaHHeM «bHochM»
perscTpHpYeT OTHOCHTEILHYI0 JMCIHEepcHI0 mnpoBoauMoctH Ha 10 duUKCHPOBaHHBIX
yacrorax [4] nepememnoro Toka — or 1 mo 512 kI'm. Yacrorbl HOpMHpYHOTCS
OTHOCHTEIBHO XapAaKTEPHCTHK KOHTPOJIBHBLIX TO4eK, T.e. BBIMHTAIOTCH KaXKIBIA paz
KOHTPOJIbHbIE BeJHYHHLI OT BeJHYUH onbITHhIX. EcaH umeer Mecro Bo3xeicTsue, T
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ONEITHBIE TOMKH He JOJUKHBI COBIIANATH C KOHTPOJbHBIMH, KOTODbIE N0 BCeM YACTOTaAM
COCTAB/JIAIT NPAMYI0 FOPH30HTAJBHYIO JIHHHIO, NMOJHOCTHI0 COBIANAMYI0 C JIHRHeH

abcumce rpaduxa.
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Bo3speiicTere nona BosaelicTeue nosns uMeeT BO3AEHCTBHE OIS HMEET
OTCYTCTBYET, T. K. HOCJIE MECTO, T. XK. Ha HEKOTOPEIX MeCTO, T. K. Ha HEKOTOPHIX
HOPMMPOBaHHS TOUKHA YaCTOTaX M0CJie HOPMHPOBAaHHA  4acTOTaX TOYKH KOHTPOIS
' KOHTPONS H OIEITAa HAa BCEX TOYKH KOHTPOJIA HE Ha BCEX H OIIEITa He COBNANArOT
YacTOoTaX COBIANAIOT. YacTOTAX COBIAJAFOT C TOYUKAMH
OIIBITA,

Ec/ia TOUKH OIBIT2 PACHONIAralOTCH BbIIE KOHTPOA, T.e. YKJIAXBIBAIOTCH BhIIIE, YeM
TOYKH HA OcH abCcuMcc, TO OHH PACHOJIOKEHBI B NOJ0KHTENLHOM 30He rpadHka, a e
HYUKE, TO B oTpHNaTebHoH. YeM najpile yaaadioTes TOYKH OMBITA OT KOHTPOJBHBIX, TeM
Bbime (CUNIbHee) Bo3AeiicTBHe reHeparopa. CnenoBarebHo, 9eM aKTHBHee H3MeHHAETCH
CTPYKTYpa H QyHKIHSA 005eKTa, TeM Jajblle OT OCH abCHHcC yaaIsOTes TOIKH.

I'padux no.1eBLIX XapaKTePHCTHK BeeX HAlIHX 00BEKTOB CTPOHJICH IO OJHOMY H TOMY
»Ke NPHHUMIY: Ha OcH afcuHce oTkiaabiBaauck 10 ¢puKcHpoBaHHBIX 3HaYeHHH gacroT
nepeMeHHOro TOKa, BRIP:KeHHBIX B JIOTapH(PMHIECKHX eXHHHIAX.

Ilepex Ha%asoM paGoThi, X0 BKJIOYEHHS TOPCHOHHOrO reHeparopa, npoBopmiaHck 10
KOHTPOJILHBIX 3aMepoB Ha mpHOope «(BbHOCHAM» Ha KaXkIOH acToTeé NEPEMEHHOre TOKAa
3Toro npubopa.

Paccrosanne or reHeparopa o o0beKTa, a clex0BaTeJLHO, H oT npubopa «bHocHMY,
HOJKJIOYEHHOro K 00BbeKTY HCC/IeOBAHMUA, COCTABIAI0 oT 6 M o 20 kM, T.e. Bo3aeiicTBHe
TOPCHOHHOIO MOJIS BCEra OCYIIEeCTBARIOCH JHCTAHITHOHHO.

Ilocie nodydeHHs yYCTOMYHBBIX KOHTPOJBHBIX 3aMepoB Ha mnpubope «bBHOCHM»
reHepaTop TOPCHOHHOIO MOJA OTKIIOYAJICH, HOC/Ie Jero Jeped Kakayld MHHYTY BeJHCH
3amepsi Ha npHGope «BHoCcHM» H Beach NOCTOAHHAA PerHCTPALHA HAa HEM — J0 TeX Nop,
noxka Habaioganock H3MeHeHHE MOKa3aTeJeif, CBA3AHHBIX ¢ BO3JelACTBHEM TOPCHOHHOrO
noasn. Ilocie OKOHYAHHMS 3aMePOB MNPOBOXHAOCH HOPMHpPOBaHHE NOJYYEHHBIX Ha
«brocume» nupposbix 3HaueHmil. Kak ObLIo yKe cKa3aHo BbImle, eCJH DH(PpOBLIe
NOKa34aTeJH N0 BEJHYHHE OKA3BIBAIHCH HIZKe HH(POBBIX 3HAYeHHH KOHTPOJIHA, TO NpPH
nmocTpoeHHH rpadHka XaHHAs TOYKAa Ha JAaHHOH JacTOTe Nomajaja B BePXHIOI 9acTh
rpajduxa, H HaobopoT.

B Hagaje paGorsi MbI He OXKHIAJIH CTOJE Pa3sHOOOPA3HBIX reoMeTpHYEeCKHX (HIyp,
NOJIy4eHHBIX 10 OKOHYAHHH HOCTPOCHHA rpadHKOB: MBI KaK-TO HaXOJWIHCh MO0X
BIEYaTJIEeHHEM KCTPACEHCOB, KOTOpPbIE ¢ JKPaHA NPENOXHOCHIH HaM «GuomoJs» B BHAE
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aypel okpyrJoii ¢popmbl. M ge ToibKo 3KcTpaceHchl: HEIOTOH B CBoe BpeMs FOBOPHII, 4T0
KaXABbIH MaTepHANBHBIH 00beKT JOJKeH HMeTh CBOH HEeBENMECTBEHHDbINH NBOHHHK B BHIe
BO3XyIIHOro 3Qupa.

O nBoiiHOM HeBemeCTBEeHHOM JBOMHMKe rosopH Hall ctapen Peodpan 3aTBopruk [5],
a rTake ¢unocodrr H.O.Penopos n Masen DiaopeHckuil, KOTOpbie IPeNCTABJISIH
NoJjIeBoi JBOHHHUK B BHIe 00.1auKa [5].

A B HaMHX 3KCHEPHMEHTAX INOJY4YHJIOCH Bce HHAYe. MBI CTOJNKHYAHCE ¢ CAMBIMH
pa3’Hoo6pa3sHBIMH reOMeTPHYEeCKHMH KOHTYPaMH IIPH MOJIy9eHHH M0JeBbiX JBOHHAKOB. H
TONILKO cofpas oOMMPHBIH MaTepHal, s depe3 NHTH JeT CIy4aiiHO ocymecTBHJIa HX
HON0OpKY 1O OJHOTHIIHBIM DPHCYHKaM NOJEBBIX CTpykryp. M 6bL1a yausiena, xorga
HEe3aBHCHMO OT MeCTa NpPOBEXeHHs 3KCIePHMEHT2 M BpeMeHH f YBHAeJa IepBYIHO
HAMETHBIIYIOCH KJIACCHPHKANHIO MOJEBbIX CTPYKTYp. Tak, Mo BceM COBOKYNHOCTAM
COEeXHHEHHBIX MeKTy coDoH Todek, He MOMAaBIIHM Ha och afcmuce, B mMpefeNax Kaxkioro
MHHYTHOro0 3amMepa (opMHpOBaJCA oNpedeJeHHbIA CTHJIL BOJHOBOI0 pAa3BHTHA, B
pesyjbTare 4Yero BO3HHKJH camble pa3HooOpa3Hble KOHTYpbI, HMeBIIHE CBOH
apxHTeKTypHele $OpMBI, KOTOphIE OKA3aJHCh [ajleKO He B BHAE HPOCTOro 3¢pHpa HIH
ob/1ayka, a HMeJIH KOHKPETHO BBIPaXkeHHEIe FeoMeTPHYECKHE H300pakeHHun

2. O0HapyKeHUe HeBeMECTBEHHOI 0 MOJIeBOT0 IBOWHAKA Y
pacTeHui

Hanpumep, OpH JHCTAHIHOHHOM BO3JeHCTBHH IeHepaTopa MoJX KOJOBLIM Ha3BaHHEM
«Jama» na crebesb J10b60ro pacreHHss KpHBble POPMHPYIOT PHCYHOK 2CHMMETPHYECKOI0
Kynoja, HanoOMHHAOmero Iapyc, NpHYeM peaKIus Ha Bo3xelcTBHe Ha crebensn
IPOHCXONHT NocTeneHHo. Tak, Ha camoH mnepBoH crazmd Nocie 1,5-MHHYTHOro
OTKJIIOYEHHS TreHepaTopa HHKAKHX H3MeHeHMil He Halsoxaercs. 3areM HaYHHAKOT
BO3HHKATH IePBbIe TOYKH, NOC/IE COeHHEHHA KOTOPLIX BO3HHKAET BOJIHA, H JalIe BCEro
OH2 BrepBbIe NouBdeTcH Ha JacToTe 128 kI'n. 3aTeM HagHHaeTCHd NOcTENEHHOE BOJHOBOE
HachIIIEHHe BCero BOJHOBOro makera. EcJH Ha mnepBbIX CTAJHAX BOJIHOBBIE
XapaKTePHCTHKH HOCHJIH 320CTPEeHHBIH XapaKTep, TO B KOHIe GOPMHPOBAHHSA KYII0/1a OHM
NOCTENEHHO CIVIAKMBAIOTCH, H IpPONECC 3aKaHIHBaeTcs (GOPMHPOBAHHEM OHOM
ornfaomeii, KoTopas CIYKHT Kak ObI Kpblme# BojHOBOro nMakera. [locie hopmuposanns
orufaomeil Ipouecc IOJHOCTLI0 OCTAHABJIMBAaeTCH. APXHTEKTYpHyio ¢opMy I3THX
KPHBBIX, XapaKTepH3yIOIYI0 XI0JIeBYIO CTPYKTYpY crebus, Mpl Hassann «Ilapyc» (puc. 1).

IIpu Toit 3xe 06paboTKe KOPHEBOH CHCTEMBI MbI Ha0II0AJH COBEPIIEHHO JPYTOiH CTHIDb
B pacnpexejleHHH KPHBBIX.

Bo-nepBbIX, KpHBBIE, XapaKTepPH3YIONHe M0/IeBYI0 CTPYKTYPY KOpHeH, pacio.jiarajance
B OTpHIATEIbHO 06JaCTH 0CH KOOPIUHAT — B OT/IMYHE OT NPENBLIYIIEro crydas.

Bo-BTopbIX, Ha0MI0naeTCA CymecTBEHHOE OTK/JIOHEHHE 0T KOHTDO.f: KpHBBIe (ojiee
MIMPOKO pPa3BHHYTHI OTHOCHTEJILHO XPYT ApYra.

B-TpeThHX, OTCYTCTBYET NOC/IEXHAs N0JI0rasd orudawomas.

ApxuTexTypHy!0 hopMy STHX KPHBBIX MBI HassaH «Bopoaa» (pHc. 2).

Tak BBINISAAT [0J1eBble CTPYKTYPBI BereTAaTHBHLIX OPraHoOB pacTeHmii (puc. 3).

IIpH Bo3JeificTBHH TOro K€ reHEpPaTopa M NPH OJHHAKOBOM pEXHMe €ro padoThl Ha
TOBapHYI0 94CTh PacTeHHii o6pa3yeTcs TPeTHI THII BOJIHOBOTO Nponecca. OH oTIHYaeTcH
OT JABYX NpeablAymHx TeM, 4ro Ha 4dacrorax 64 xI'm nmbo 128 xI'm mabaromaercw
3HAYHTENLHOE 320CTPeHAE KPHBBIX, H Bech 110J1eB0l nponecc, B OT/IHYME OT NpeIbUTyIHX
cIy4aeB, 3aKaHYMBaeTcd (POPMHPOBAHHEM TOJBLKO OJHOW TOYKH. ITY apXHTEKTYPHYIO
dopmy kpuBbix Mbl nazBadH «IIuk», npHueM y IUIOXOB M 0BOMIeH KOHTYP HOJIEBBIX
CTPYKTYp PAcHOJIaraercs B MNOJOKATEIbHOH YacTH rpaguka, a y Kaprodeas TOT e
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chopmupobannbid «[lux» yKiaabiBaercs B OTPHNATEJbLHYH CTOPOHY OT OCH ODJMHAT,
XOTH APXUTEKTYpHas (opMa QIS BCeX HCCAEAYeMbIX KyJdbTYp odHa u Ta xke. [Ipuyem B
HAWHX ONBITAX OTMEYEHO, YTO y BCEX KaYecTBeHHbIX mpoaykros “IIuk” coBmajaer c
yacrorol 64 kl'u, a2 'y c1abbix U noArHuBUINX OH PopmHpyercs Ha yactoTe 128 kI'u (pHc.

4)

Eean y crebliedl 10JieBOH KOHTYP COCTABASET 3HAYMTEILHYI0 IJIOMKaAb HA camMoit
KOHEYHCH CTaJMH BO3JeHCTBHSA H APOXOJLKAETCS NI0 BCeH JanHe ornbaromei, To y nionos,
oBOIIeH H KJIyOHENJIONOB OH HMeeT 3a0CTPEHHBIH XapakTep H 3aKAHYHBAETCH BO BCeX
cayuasx GopMHPOBAHHEM TOJILKO OXHOH TOUKH.

3aciaykHBaeT BHHMAHHSA TO 00CTOATENBCTBO, YTO OPHEHTAHA KPHBBIX HA rpadgmkax
KOppeJHpyeT ¢ reoTponuiMom pacrenmil: Tak, Bce opraHbl pacTeHHH, KOTOpble MMeEOT
OTPHUATENbHBIH  YeoOTPONH3M, T.€. B NPOUECCE CBOEro pPoOCTA  NMPEONOJIEBAIOT
rPABUTALNOHHBIE CHIBI (2 K HHM OTHOCATCH CTe0JIH H Te nI0JLI, KoTOpbIe GOPMHDPYIOTCH
Ha HaJ3eMHBIX noferax), pacmoaralTcs B BepXHeHd uwacTH rpadmxa, a Te, KOTOpbIe
pacYyT HaBCTpedy TIpPaBHTANHOHHBLIM CHJaM (HalpHMeEp, KOPHH , KODHemJIoas!. ),
COPHEHTHPOBAHBI B OTPUNATEILHON YacTh rpaduka (puc. 1,2,3,4) .

B Hamem 3aKJIOYMTENILHOM IKCHEPHMEHTE ¢ PACTEHHAMH MblI BO3NeNCTBOBAJIH
TOPCHOHHLIMA NOJSIMM  He 4epel TeXHH9eCKoe YCTpolicTBo (T.e. TeHepaTop), a
TPAHCIHPOBAIH TOPCHOHHOE MoJle, 3apaHee 3aMHCAHHOoe HA MAFHHTOHOHHYIO JienTy. s
HAC 0Ka3aJI0Ch COBEPHICHHO HEOKHIAHHBLIM, YTO TOPCHOHHBIE NOJSA MOKHO 32MMCATL HR
MATHHTHYI0 IUIEHKY H TPaHCAHPOBATHE HA 00BEKT, €CIH NOCTeIHHH TIOMECTHTbL MEXXy
HAYDYHHKAMM B BKJIIOYATE 320HChL ¢ 00LI9HOro KacceTHOro Marunrodoua.

Taxk, 14 supapa 198S r. rakoi HeoObIYHEIH IKCHEepHMEHT OLLI BuepBhie YIPOBEEH B
ouodninyeckolt naboparopuH YuuBepcureTa Apyx6b1 Haponos. JIBeHaamaTuXHeBHBIE
HPOPOCTKH THIKBBI MbI TIOMECTHIH B OOGbLIYHBIH XHMHYECKHH cTaxaH (He M3 XSapHeBoro
crexyia) eMKoOcThI0 250 mur, TyAa HAIMIM HHTATENbHBIA PacTBOP, a 3aTEM O4eHs
AKKYPaTHO, 6e3 MeXaHW4eCKAX NMOBPEKICHUH MepeHecTH NMPOPOCTKH ThIKBBL. UCTaBHIM
HX TaM HA2 OQHH YaC, H KOrAa PAacTeHHe NOJMHOCTHLIO ANANTHPOBANOCH, HIMEPHJIH
IOKA3ATelb OTHOCHTEILHOH JHCHEPCMH NpoBOXHMOCTH Ha npubtope «buocum» 1
NOJYHMIH KOHTPOJLHbIe 3aMephbl. 3aTeM HAYIUHHKH NPHBEJH B CONPHKOCHOBeHHE Co
CTeHKaMH CTAKAHYMKA ¥ ITOCTABHIM MYy3bIKaNbHOEe NpoH3BeReHHe. B ofbITe NpopocTKH
TBIKSBI He OLUTH B KOHTAKTE HH ¢ HAYWHHKAMH, HH CO CTAKAHIHKOM, T. K. C NOBEPXHOCTH
CTAKAH 3AKPHIBAJICH AEPEBAHHON KPHIMKOH, B 0TBEPCTHE KOTOPOH “epe3 BATHBIH TaMIIOH
6611 nOMemeH NPOPOCTOK THIKBBI. KoOrna BKIIOYHIA MY3bIKY H CHOBZ NPOBENH
KOHTEOJILHbIE U3MepeHHSl, TO 00HAPYKAIH, 4T0 OHH He OTJHYAIHCEH OT pexBUTymuX.

H 3arem, HHYEro He TPOrasi, Mbl HOCTABMIIN KACCETY € TOH Ke MY3bIKOH, HO ¢ 3aNUCHIO
TakoKe H TOPCHOHHOro Nojsl. Uepes MHHYTY CTadIH MEHSATHLCH HH(POBLIE 3IHAYEHUS,
OTIHYAIOMMNECH OT KOHTPOABLHBIX, WTO YKa3biBAJO HA BJHSHHME TOPCHOHHOrO NOJM.

~Oxazajech, YT0 KOJMYECTBO BOJIH ObLIO 6oabmie, YeM HPH OOBLIMHOM BO3ACHCTBHH

reseparopa. ®opMy «apyca» Mbl NOTY4YHIM, HO B M3MEHEHHOM BHIE H ¢ OTCYTCTBHEM
orudaronieii (puc. 5).

Maruutoox IIpopoctku Buocum
Sony THIKBHI

B nHameli pa6oTe MbI HCHOIL30BANM He TOJILKO pacTHTeNbHbIC 00bekThl. Kpome Hux,
HAa BO3JlefiCTBHE TOPCHOHHOIO NOJS MBI HCCJIeN0BAIH KPOBb Y€I0BEK2, MOIOKO KPYIHOT0
poraroroe CKOTa, HeKOTOpDble JeKaDCTBeHHbIE MNPeNnaparel, PasinyHble NATATEILHbIC
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CMECH, AJKOFO/NIbHBLIC HANMTKH, 3aT€M CMECH, HCHOJb3YyeMble IIA KyJAbTHBANHU
MMKPOOPTAHN3IMOB, H, HAKOHEL, TOYLIHBO.

IIpu pacemoTpenuu NOEBOH CTPYKTYPBhl KPOBH YeJl0BEK2 NPH BO3NEHCTBAN HA KPOBb
TOPCHOHHLIM NOJieM Mbl OOHAPYKHIIN HECKOJBLKO NOXOXKHA HA cTefent BOHOBOH maker,
TOJBKO Y HEro KynoJt Gbll CTPOro cHMMeETPHYEH ¢ ABYMS MAKCUMYMaMu HA vacroTax 8169
Kl 'u, — npu yeaosnu, eciiy 370 KPOBB 340POBOro ueioneka (pHe. 6).

Bouin cry4as, x0rga Mol Ha cefe NPoBoamM/IN IKCNEPUMEHTHI, NOTPediAn B ULy
06JryaeHnble NPOAYKTDI, BOAY, PA3JIHYHbIC HANMMMTKH, He 032004HUBASACH TEM, YTO ¢ TOYKHU
3peHnst cOGCTBEHHOH 0e30MacHOCTH 032 M pexum 00ayuexus ObLiw HAM COBepIIEHHO
Her3BeCTHbI. EINHCTBEHHBIM BPOAYKTOM, KOTOPBIH He ObI1 HaMu NOTPeblieH B Ka4ecTBe
numy, 6pLI0 00paBoTaHHOE TOPCHOHHBIM MOJEM MOJIOKO, T. K. NOCjHe OOJYYEHHN OHO
NEPEMIO B COBEPIIEHHO AHOMAILHOE COCTOSIHHIE,

Tak, nepe HaYaNOM OYePEAHOr0 FIKCNEPHMEHTA HATYPAILHOE MOJIOKO KPYNHOI o

(CH,); —CH;
/s

CH; —(CHa)r

CH CH
I I
O o
CH_ Nz CH{ 4
; (CH2), 7 C | (CHz), —C
¢ OH ! OH
Huc-u3oMep, eCH B Cayyac NpOXOXICHUS Tparc-u3oMep, KOraa NpH NPOXOKACHUN
IJIOCKOCTH Yepe3 2 CBA3h pajHKabl IJIOCKOCTH 4epe3 NBOUHYIO CBA3L
OCTAHYTCA HO OJHY CTOPOHY. JTO HUC- panuKanst 0yXyT pacrioNOXeHE 10
OJICHHOBAY KACHOTa HMEET KHUAKYIO pa3Hsle CTOPOHBI OT IUIOCKOCTH. JTa
KOHCHCTEHITHIO, T. €. XXHAKOCTH ). KHCJIOTA 3JIauIHHOBasi. TBeproe Teno.
Puc. 8

POraTero CKOTa ¢ HOPMANLHOR XKHPHOCTBIO 6bL10 MomemeHo B KON0y u Ha Hero 6nuio
HANPABJIEHO N0/ieBoe TOPCHOHHOe Bo3nelcTene. Ilepen o6aydyennem MbI ONyCTHIH B 3T0
MOJIOKO M3MEPHTENbHbIE 3HeKTPOALI Nprbopa «brHocumy. Yepes HECKONBKO MUHYT i0Ljie
pozpeicreus orkiaonenne OAII orHoCHTENBHO KOHTPOIA NPHHAJO TAKOH IPAHANROIHBIA
MacmTad, YTo Ha HH3KHX Y3CTOTYaX Bech npolece ObL OX0XK Ha NENHYXO
HeNpepLIBIOMYOcs peaku#ro (puc. 7). DTOT THN MNOJEBOH CTPYKTYPHI MBI Ha3BaJM
«JIABHUHA», u 6oJiee T0Oro, 4epes 6-8 yacoB Mo10K0 NPEBPATHAOCH B TBEPAOE BEMECTBO.
Ipu nepesepTriBaHHU KOJAOBI OHO HE BBUIMBANOCH, H OTCJIOeHHE OT BOAHOH (asbr He
Ha0/1042J10¢h, JT0 3aTBEpAeBIee MOJIOKO He MOXOJHI0 HH HA OJMH MOJIOYHBLIA NPOAYKT, a
NPH MEXaAHHYECKOM BO3JAECHCTBHH H BHeJpPEHHH CTEePKHA B Helo ObLIO YETAHOBJIEHO, 4TO
H3IMEHEHHMI0 MNOoABepriIack BCS €ro Macca, 4T0 B CBOK odvepelb ToBOpUT 00 ovens
CEPLEIHOM H3MEHEHUM CTPYKTYPBI 3TOH JKH3IHEHRO Baxuoii cycmensuu. Himeerno, uro
NPHYHHY 3aTBEpAEHHN MOJIOKA2 O0BACHATL He MPOCTO, T. K. 3TO CJIOXKHAS reTeporeHHas
CTPYKTYpa, COCTORIAsi H3 MHOTHX KOMIOHEHTOB, CPeIM KOTOPBLIX NPHCYTCTBYIOT H
HeliTpadbubie KNpbl. B MOJOKe OHH HMEIOT KHAKYH KOHCHCTEHHHIO, 2 CJIENOBATENLHO,
HKUPOBOH HX KOMIOHEHT [JOJKeH COCTOATh M3 HenpeleNbHbIX XHPHBIX KHCIOT,
Henpenenpuble YriaeBoJOP.MOrYT HMEThH reOMETPHYECKYI0 HIOMETPHIO, T. €. HAXOQHTHLCH B
nue- ¥ tpaicopme. Hanpumep, olenHOBas KHCA0TA, KOTOPAN Yalle Bcero MPHCYTCTBYET B
cocTaBe KHPa, HMeeT [JBa BHAZ M3OMETpHM — uMc- M Tpanc- (puc. 8). OuerHano, y
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IIANAUHOBOH KHCJIOTH BhIIE YPOBEHb NOPAAKA MOJEKYdbl, T. K. €€ pPagHKaIbl
PABHOMEDHO pacnpeneNeHbi BA0Jb MOJEKYbl, H TaKafg MOJEKYJI2 J0JDKHA HAXOAUTLCA B
Go/lee ypaBHOBeNIEHHOM COCTOSIHMH, YTO FOBOPDHT 0 0ojieeé BBICOKOM ypoBHE NOpSAKa
_cucTeMbl.

[HonyynB HeOOBLITHDBIH PE3YALTAT € MOJOKOM, Mbl PEIINWIH NOBTOPHTHL 3KCNEPHMEHT ¢
MéHee reTeporeHHBIMH CHCTEMAMH, B KOTOPBIX OTCYTCTBYeT 0eIKOBBI KOMNOHEHT, KaK
ITO MMeJI0 MeCTO Y MOJIOKAa, W MoN0OpaNH JiA ITOH NedH ABMAMHOHHBLIH KePOCHH, Y
KOTOPOI0 BBICOKAS CTeNeHb HENpeJeJdbHOCTH YrJ/IeBOIOPOJHBLIX KOMIIOHEHTOB. Y CJIOBUS
Bo3eHCTBHS ObLIH 20CONIOTHO WISHTHYHBIMH, H KOHQUTYypauus rpaduka noBTOPHJIACH.
OnHako 3arBepleHHs KepOCHHA He YIPOH3ONIIO, HO CYIIeCTBEHHO H3MEHHJIACh €ro
BA3KOCTH (B CTOPOHY YBEJIMYEHHS), 2 3TO YKA3bIBAET HA TO, YTO NPOUECC NIOLIE] B TOM XKe
HanpaBienun (puc. 7).

O0bekTaMH HAIMX HCCAENOBAHUH SIBHAMCE He TOJIbBKO JKHBble OpPraHH3MbI H
NPOAYKTHI HX IKH3HeAeHATeIbHOCTH. MBI Taxoke ycnemyo OOHAPYKHIH NposBJIeHHE
NOJIEBOTr0 BO3JeHCTBHS HA CHMPTHBIE HANKMTKA. Bo3feicTBYS Ha HHUX, MbI 32QHKCHPOBATH
TOABKO MM CBOHCTYBEHHBIN NOJEBOH KOHTYpP, T. €. BCe KPHBbIE Ha HM3IKHX H CpeXHHX
YacTOTAX NPEACTABJISAIH NPSAMYI TOPH3OHTAILHYI JHHHI0, H JHMb HaunHas ¢ 64 kl'ny
3T2 JIMHHS CTYNEHYATOo CHUXKACTCH BIUIOTH J0 MpeNelibHO BBICOKOH 4acToThl npubopa —
512 xI'u (puc. 9). Ipudem aubo cam o6paboTaHHBI CHHPTHOH HANHTOK, JH6O
N00aBIEHHA B HEr0 BOJA, NPENABAPUTENBHO 00paboTaHHas y1oJlemM, MEHsieT COCTOsIHWE
NRIMHUX. ITY peaKkyH0 Mbl NpoBepsjn Ha cefe m Ha 6muskux. Ecan norpebasrs
00paGoTaHHble TOPCHOHHBIM N0JIeM HAMHTKH HJIH NOMemaTh B HUX 06paborannyio Body,
3Te BBI3BIBAET CBOEOODA3HYI0 (PHIHOJOMHYECKYI0 PeaKUHI0 Y MbIOMHX: COBEpINeHHO He
Ha0oNaeTcs HIMeHeHHe KOOPAHHANHM JBHOKeHHH /I0feH, IONHOCTBI0 OTCYTCTBYET
MAKAA K NOTpeO/IeHHI0 BOABI Ha CJEAYHMHUH JeHb, W OJHOBPEMEHHO C 3THM BCe
$H3IMONOrHYEeCKHEe PeaKNMH NpOXoNAT Ha ¢(oHe NPUIOAHATOr0 HACTPOEHHWH, KAK NpPH
obpruHoON BoImuBKe. O4eBHIHO, 00PA0OTAHHAA TOPCHOHHBIM N0JIeM BOAA CMOXKET JaTh
KO0 UTEILHBIE Pe3yABTATH B 0ph6e ¢ NbAHCTBOM.

PaGoTal¥ Mpl M € HEKOTOPHIMH JICKADCTBEHHBIMH NpENapaTaMH, 2 HMEHHO C
NONYJSPHLIMA OHOJNOTHYEecKH AKTHBHBIMH BEIIECTBAMH «PONHONOH PO3OBOH» U (OKeHb-
menem». [locae nonesoro po3gedicyBua oHH cHOPMUPOBAJIH TONBKO MM CBONCTBEHHBIH,
04€Hb BbiCOKHH 110 HHTEHCUBHOCTH, NI0JIEBOH KOHTYD, HANTOMHHAIOMHH KOAOKOABHIO (pHC.

10).

3. IlepBan knaccuPUKANUA NOJEBBIX CTPYKTYP
MATEPHAJBLHLIX 00BEKTOB

Takum o006pa3oM, yXe MOXHO TOBOPDHTE O NEpBOH, XOTH /JaJIeKO He NOJHOMH,
KnaccupUKAUHH N0aeBbIX CTPYKTYp. O4eBHIHO, HX MHD Ype3BbIuaiiHo PazHooOpaseH, u
MOKa Mbl BbigeJIsieM H3 HUX 9 OCHOBHBIX IPYNIi B ANANA30HE YACTOT NMEPEMEHHOro TOKa OT
1 po 512 kI'y, ¥ O oTIHYAOMEHCS 110 APXHTEKTYPHOI dopme HX H300pKeHNHA UM NaNH
claeayomue HaHMEHOBAHNS:

1. Ifapyc — crebau pacrenmnit;

2. Bopoxa — KOpPHH pacTeHHi;

3. Iluk — TOBApHas 4YacTh HCCIAeNYeMbIX pacTeHHH (IIoabI,
OBOIIM, KOPHENJIoABI ¥ T. 1.);

4. KymnoJs — KpOBb 1e/10B€Ka;
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JlaBHna — mosoko, KepocKH;

IlopoceHok — ankoronbLHbIe HAMUTKY;

Koaokonbua — PoAHOJIAa PO30BAas, HKeHb-IIEHb;
O6priB — nuTaTeHLHAS MEKDPOGHOIOIHYECKAN CMECh;

KoGpa — xyantypa [, kyantypa %

© 0 a AW

Taxum obpa3som, ocymecTBieHa mnepBas IACHOPTH3AUMA MOJEBBIX CTPYKTYp N6
MOKA34TeNI0 OTHOCHTEILHOH AUCIEPCHH NPOBOAMMOCTH B JHANAa30He dacToT oT 1 mo 512
k.

4. PazpymeHHne M0/IeBBIX CTPYKTYP IPH CTPECCOBBIX
COCTOSTHHAX

Ilponcxoaur JH H3MeHEHHE ITOJIEBLIX KOHTYPOB NPH CTPECCOBBIX COCTOSIHMS:
00HEKTOB — IIABHLIM 06pa30M, npH JeHcTBHAX HeGJArONPUATHLIX GAKTOPOB BHEMIHE:
cperp1? Takme skcrmepumentsl 6b1IM HaMH Taioke nposelenbl. Tak, fipH BBeJeHHH
NHTATEABHBIH PACTBOP XJOPHCTOT0 HATPHUA B KOHUEHTpauuu 3,5 r/x nojesoii maxe:
cTeba xaonyaTHHka paspymaics. IIpy 3Ttom ¢opma napyca m3MeHsach, a 0COGEHHC
PE3KO BOTHOBOH NAKET HAPYMAJICH HA HU3KHX 4acTOoTax — B npeaexax 1-—8 k. Ha 31w
4acT0TaX OH YACTHYHO O0Ka3bIBajcs B OTPHUATEABHOH 4acTi rpaduka, XOTs HHeTC
BU3YARLHBLIX H3MeHeHHH crebias Mbl He oTMeTHAH (pHc. 13-a).B npyrom cayuae i
HCYiDJIb30BAJH IPOPOCTKH XJONYATHHKA, Y XKOTOPBIX B NPEXMECTBYIOIMEM NOKOJEHH::
PACTEHHsI, BbLIpalleHHble B MNOJeBbIX YycaoBHAX CpenHedl A3HH, mHoaBepraauc:
MHHEPAIH30BAHHOMY IOJIHBY ¢ KOHLEHTpalHed NMOJHBHOMH BeIbl 6 /1. ITH mpopocrs:
HACTOJbKO CHJABHO PeardHpoBaJIH HAa NPHMeHEHHDBIH COI€BOH cTpece, 4TO0 y HHX mMLI¢
pa3pynieHHe BOJHOBOr0 NMaKeTa H NOSABHJICA NPOBAJ B OTPHUATEILHYIO YacTh rpadHka &
EPYroM y4acTKe NnakeTa, B xHama3oHe oT 32 no 256 xl'u, T. e. B BbICOKGH 4aCTOTHO!
0061acTH nepeMeHHOro Toka (puc. 13-6). Eciid B mepBoM c.Tygae Mbl HHK2KHX M3MEHEHUE:
N0 BHEMHEMY BHXY PacTeHMil HE OTMETHJIH, T¢ BO BTOPOM C.Tvdae CTedeldb CKAJICH AC
TAKOM CcTeneHH, 9YTO0 HANOMHHAJ TOHYAHIMYIO NPOBOIOKY. IJTOT CIyvdad pe3korc
COKpAaleHHs pa3Mepa cTelIA HANOMHHAET 3K30THYECKHH NPHMep H3 HCTODHH HHIEHIer
AMEPHKAHCKOr0 KOHTMHEHTa, KOrXa KM yAaBajocCh cpy0.eHHbIE ro.10Bbi CBOHX BParog
COKPATHTBL [0 Ppa3mMepa KOKOCOBOI0 oOpexa, IpHYeM 3TH MHHHATIOPHbIE TO0JI0Bb.
BBLICTABJISJHCH, HMH JJISf 3aIIyTHBAHHSA BParoe, H roJI0OBbI He MOIBEPra.THCh KaKHM-JHGC
H3IMEHEHHAM JIHTEIbHOE BpeMs 110X BJIUsiHHeM (PAKTOPOB BHemHeH cpelbl.

OueHp CYHIECTBEHHO Pa3pymIajCH BOJHOBOH NAKET, €CIH NePEeR.INIHTL TOPCHOHHbIE
redeparop B OTPHUATENbHBIH pexxHM paborbl. B 3ToM c1y4ae od npespamaJes =
coBepmieHHO Gecriopsino4HbIi KOHTYp. OTpHuaTeIbHOE Ho.1€, I0-BHIAMOMY, HKCHpyey
AHTHMHD, KOTOPBLIH He HECeT >KH3HEHHOr0 HayaJa, a Mo&keT TOIbKG pa3spymHTL
¢pu3HyecKui MHP /5/. ITo noATBEPKIAEHO HAIIHMMH JKCHEPHMEHTA.IbHBIMH pe3y. IbTaTaMK.
Ham o06bekT (XJONYATHHK) NOCjHe BO3AEHCTBHA OTPHLATEILHOIC M0.I8 MOJHOCTBIG
NPEKpaTHJ] CBOE cymecTBoBaHHe (puc. 14), npu4eM paHee OpPraHH3GBAHHBIA mNaKer
«IIapyc», kOTOpBIH XapaxkTepeH [Xi1a crebaeii, mpepparu.icas B rpyiy Oecrropsamounsix
KPHBBIX.
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5. llepenoc HHGOPMANHOHHEBIX CBOMCTB ¢ 0HOI0 06HEKTA
Ha APYro# ¢ MOMOINbI0 TOPCHOHHBIX FeHepaTOPOR

B Tperbeil cepun HANHX ONBITOB HAM YAAJIOCH IKCIIEPHMEHTANLHO NOKAa3aTh, 4T ¢
DOMOIMBI0 TOPCHOHHOTO BJIHAHHSA MOXHO NHCTAHUHWOHHO NEPEHOCHTh CBOHCTBA OMHMY
o0bexToB Ha apyrue. Tak, depes pasapoGiieHHBIH JHCT XJON9YATHHKA IOJIEBOE
BO3/IeHCTBHE NHCTAHIHOHHO TPAHCIHPYET 3Ty TPareqHio Ha BCE OCTABINHECH JHCTHI (pHC.
15), ecsta 3701 pasnpobIeHHBIA JACT HOMECTHTEL HA KOPIYC TOPCHOHHOI0 TeHepaTopa.

Odenr uATEpECHBIA (parMenT padoThl 10 NEpeHOCY BAKOCTHBIX CBOHCTB Ha
HJCHTHIHbIe 00pasObl TOIIHB, HMEIOMHX BA3KOCTh NPH TeMuepatype L +20°C, 6pi:
BBIIIOJIHEH ¢ WX oXJIaxkIeHHeM n0T—30°C. K 37o0ii paGoTe MuI HPHBJICKIH CHEUHAIHCTA 136
apanmy romauB K.v. Hayk Ilkammxosy B.II. Oma menmeitaia caexyromme obpasie:
TOILTHB:

. Oranornoe 100%-noe Ju3eILHOE TONIUBO,

. Cmech: 10%-H0e pusennnoe Tomausoe + 90% oxTanHa.

. 90%-Hoe nH3ENBHOE TOILNIHBO TOH ke MapkH + 10% oxTaHa.
. 100%-n51# OKTaH.

o W N =

IlpexsapurebHO 33 CYyTKH 0 HCIBITAHUA HepBad HApTHA o6pa3uoB TomaEs 2, 3 u <
ObL1a NoMemeHa B MODO3HJILHYI0 KaMepy, a BTOpas DaprTus ofpa3noB Tomiaus 2, 3, <
HaXO0/IHJIACh npn‘t+20°C H HMe.1a BASKOCTH cooTBeTcTBeHHO 0,8870; 2,1155; m 0,8272v,,
Cm mm?/c u NoABEpPra.1achk TOPCHOHHOMY BO3JCHCTBHIO B TeqeHHe 1 Jaca 40 muu. Yepe:
CyTKH 06pa3ubl TOILTHB IePBOH NaPTHH OBLIH [I00Y9EPEAHO HIBJICIEHLI H3 X0J0XHILHEKL
i ObLJIa H3MEPEHa HX BA3KOCTD, 0 9€M JaeT HpelcTaBieHne Tadm. 1.

Tabaaual
O6pazen 2 3 é 4
BA3KOCTD 270-1,135 270-3,822 270-0,30
ve Cm mm'/c 270-1,031 270-3,294 270-0,96

Hocie sroro oxjaxkieHds o6pasmepi 2, 3, 4 noMemaiHch HA KOPIYC TOPCHOHHGYT
reHeparopa, a mogxodHsIe 06pasupbl 3-H MAPTHH PAacHOJAraIHCh HA PAcCTOAHEM 1 M oT
MCTOYIHHKA Bo3jeiicTBus. Bosneiicrame mpogokanocs ¢ 13'° 10 17'° 02.07.2001 r. ©
pe3yIbTaTe NepeHoca BA3KOCTHLIX CBOMCTE 06pasnpl HMeIH c.1eIVIOmue NapaMerpsl (Ip:
20°C 3amepbI NpoX3BOAKINCH depes 10 mun; Taba. 2):

Tabduna 2
Ne o6pazna BsaskocTs 2 3 4
2 naprus veCm 41,4426 2,529%F . 0,9982
1 naprHs mm’/c 41,1242 2,604% | 4,04¥%5

ILI0OTHOCTSL NPH TOM OCTABANACH HCH3IMEHHOM.

Ha ocHoBannu NPOBEICHHBIX HCOBLITAHANR MOKHO CNeI1aTh CICIVIOMI¥E BbIBOIbBL:

1. IlepeHoc BA3KOCTHBIX CBOMCTR NOJ AeHCTBHE TOPCHOHHONO 1.1 HMeJ MeCTo.
2. B Goanmei cremenH MOABEPrajJUCh H3MEHEHHIO BAIKOCTH 06pasue: ¢ 0Obmmv
KOJIH9EeCTBOM QU3EJBHOro TOIIHBa (06pasen 3).
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3. B meHbIell CTeneHH H3MEHAJIACH BH3KOCTH o0pasmos 4 ® 2, rae 6pLI0 Goabnre
XHMHYECKH 9HCTOIO BemecTBa, T. €. B COCTaBe TOMJIHB2 OTCYTCTBOBAIH

HenpeaenbHbIe YIIeBOoAOPONEI.

4. Cnemyer NpeamnoJoXHTh, 9YTo NPpH OGoabmemM oXJaxIeHHH JI00bIX o00pa3smoB
TONIMBA MOXKHO JOCTHTHYTh OoJbllell BA3KOCTH mNOXOOHBIX 06pasnoB npH
HOpMaJbLHOH TeMIiepaType.

.

Ilo mogy4eHHBIM pPe3yJdbTaTaM BBIBOA CAEIA]A CHEMHAJMCT M0 TOILIABY KaHA. TeX.
nayk B.JIL Hkanakosa: «execoo6pasHo MNpoJo/KHThE HCCICAOBAHHA HepeHoca
BA3KOCTHBIX CBOMHCTB € 0X.125KJ1€HHBIX TOILTHB Ha TOILTHBA ¢ 00BI9HOH TeMIIepaTypoi».

TakuM o06pa3omM, IepeHOC CBOHCTB ¢ 0JHOTro 00bekTa Ha apyroit BIIEPBBIE 6win
ocymecTBIeH B Onodmimueckor jJaboparopas Yuueepcurera [Ipyx0bl HapoxoB Hm.
ILJIymym6b1 12 nexabpsa 1984 r. TopcuonHnslil regepaTop noa HasaumeM «Jldma» Gula
BIEPBLIC NEpeBEieH B PEXKHM Hylb-iepexofa. B kauecrse o0bexTa Hcnoas3osaincs 10-
NHeBHbIe IPOPOCTKH XJOM4aTHHKa. B xoamgecrse 10 mT. 0HM ycTaHABJIHBANHCHL HA
paccrossand 8-10 MeTpoB OT TOpCHOHHOrO reHeparopa, a ocraabHele 20 mT. TEX Ke
DPOPOCTKOB M3 TOH ke NMAPTHH CeMAH OCTaBAJIHCH B cocegueil komHare. (Toxmuna cred
MexXKIy KOMHATAMHE He MeHee 40 cM: GpiBmue IlaBaoBckHe Kazapmel.)

¥y

I'enepatop Topcuorroro  [Ipopoctku 10-maeBHBIX  [IpopocTky XJTOm9aTHHKA

TIOJIA ITOX KOJIOBBIM POCTKOB XJIOMYaTHAKA 1ocle OKOHYaHuA OIBITa
HaspaHWeM «Jlamay. IO Bo3je#cTeud T/monsa.  depe3 12 gacos. [Tepenoc
maitbkI OCYmECTBHRIICA.
Pmc. 16

Hrak, Ha reHepaTop TOPCHOHHOr0 HOJaf OBLI NOMEIEeH COPBAHHLIN JHCT OXHOIO H3
HPOPOCTKOB XJONYAaTHAKA, 2 32 HAM YCTAHABIWBAJIACH O0bIMHAS METAJIAYECKANA maiita.
Bxarooganea npm6op B pexxHM HyJb-Tiepexoxa, W npuGop patoran 10 mmumyr. B mxensn
Hccae0oBaHAA (MpHMepHO B 8 9acoB Bedepa) 3aMeTHBIX H3MeHEHHH ¢ pACTEeHHAMHA MBI He
Habaopama. (B 3ToM 3KcnepEMenTe, B KOTOPOM BIIEPBBbIE YA2I0CH MEPEHECTH cBOHCTBa
oxHHX 00bEeKTOB Ha JPYTrHe, yIaCTBOBAJIH PpPa3paloTIHK TOPCHOHHBLIX reHepaTopos lees
A.A., k.0.8. CoxoJioBa B.A. m 1adopant Cyxanos B.H.)

Ha cnepyromuii jeHb fi BOYA B COCEJHIOI0 KOMHATY, Iie ocTaBaianch 40 BpopocTKoB
XJION9ATHHKA, KOTOPhbIe¢ OLLIH BBHIPAMEHbI H3 TEX Ke CeMsH, UTO M OULITHLIe PACTEHHS.
3Ta coceHAA KOMHATA HpeJXHa3’HadYajdach IS NpoBeXeHHs] NPAKTHYECKHX 3aHATHH CO
crynesTamid Y/IH. Bce Mom cTymeHTHI He OKa3aJHCh HAR CBOMX MeCTaX, OHH gaxke He
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BKJIIOYH/IE ONPROOPE], 9TO NOJIAraJoch JeJJaTh nepen KaKALIM 3aHATHEM, H BCE CKONMHIHCDH
0K0JI0 pacTeHHH XJIONYAaTHEKA H ¢ 60/IbITAM YAHBJIeHAEM HX paccMaTpHBAIH.

Korga s mogomna x HHM, TO yBHJAeJa HEYTO HeBOOOpa3sHMoe: BCe JHCTBHA 3THX 40
NPOPOCTKOB XJIOMYATHHKA OBLIH NPOJBIPABJIEHBI, NPHYEM KaKA0€ OTBEPCTHE TOYHO
COOTBETCTBOBANO pa3MepaM maiber. Mano Toro, Kakaoe oTBepcTHe HMeJo Oenyio
KaeMO4KYy: BHIHMO, NPONeYaTaIcsd MeTALIAYeCKHI MaTepral maibel (prc. 17).

MeTaUiv9ecKas 9acTh aios!

/

OTBEpCTHE WaiibOH

Puec. 17

CaMm JaHcTRS COBEPINEHHO He MOTYCKHENH, HX TYProp H IBeT OCTAaBAJIHCH B HOpME.
pa3sMep JTHCTHEB Takke He H3Menmiacd. Camasi 0oanmas 3arajgka 3TOro 3KCHepHMEHT:
COCTOHMT B TOM, Ky/Ja 7K€ eBaJAach Ta 9aCTh JHCTA, Ha KOTopoii chopMupOBAJICH KPYXKOYEK
maii6sl. Hukakux o6pniBkoB BOKpyr 3THX 40-Ka pacreHdii XJOOYATHHKA B BHIC
KPY’K04KO0B MbI He 00HapYKHIIH.

Ta ’ke cuTyapma npoMs3omuIa ¢ pacTeHWAMHA XJONYATHHKA, IXe HaKaHyHe pabora.:
regepaTtop «Jdama». Kpyxouxkm (o0peIBKE aucTheB) H B 3TOH KoMHaTe He Obinm
obnapyxeHsl. J{o,KHa 0TMETHTD, 9TO Bee XpYTrHe PACTEHHS, B T. 9. KOMHAaTHbIC, HHKAKK:
H3MEHEHHH HE IpeTepleid, a MOCTPAJAIHA TOJABKO JUCTHS XJONYATHHKA, OHH JHCT &7
KOTOPBIX OBL1 COPBaH H YCTAHORBJIEH HA FeHepaTope TOPCHOHHOTO NOJIA.

Takum obpazom, Ha 50 pacremuii 10-XHeBHBLIX MPOPOCTKOB XJIONYATHHEZ.
BBLIPAMEHHBIX B3 OJHOH H TOH Ke cepHH ceMaH, OLIIO YCTAHOBIEHO HCYe3HOBEHHE YACTE:
MAaTEpHH JHCThEB — B BHJE KPY/KOUKOB BeJIHYHHOH ¢ pasmep maiidvl. B >Tolt pabore
PaccMOTPEeH H ¢aM MeXaHH3M NoBeJeHHS (PH3AYECKOro BAKyyMa NIPH BO3eficTBAH Ha Herc
reHepaTopa TOPCHOHHOIO MOJIH.

A ocraHOBIIOCH TOJABKO HAa YHAKAJIBLHOH CHTYyalHH, KOTOpas oNpexeIdeT 3-¢
COCTOAHHE TOPCHOHHOTO MOJIA — TAK HA3bIBaeMblil Hyab-niepexox (no A.A. JleeBy). B atom
pekHMe PpaGoThI NPOHCXOAST COBEPIICHHO YNWBHTENLHbIC NPOMECChI, MOKA HYTO0 K¢
BOCIIPHHAMAEMbIe HeI0BEYEeCKHM CO3HAHHEM, a HMEHHO OCYMIECTBJIAETCH HepeNaws
HHPOPMANHOHHBIX CBOMCTB ¢ OJHOro 00beKTa Ha JpYroi, W nociaeXHuii npmobperaer
NPH3HAKH NePBOro.

AxumoB A.E. Tak o0bpacHRI PA3HYECKYI0 CTOPOHY 3TOro npomecca. OH CIHTAET, 9TO E
[I0BeXeHAH TOPCHOHHLIX NOJeH MOXeT BO3ZHHKHYTh HeKad 30Ha NPOCTPAHCTBA, BAOJIE
KOTOpo#i MexIy JBYMA OJHOHMEHHBIMH BCTPEYHBIMH TODPCHOHHBIMH  IIOJAME
HalIPSOKEHHOCTH oA fyxer cooTBeTcTBOBATH HyII0. IIpH 3TOM MOXeT chpopMHPOBATHCS
HYJb-30H2, IPEACTAaBAAIOmMasn coboi «mayp», BXOJIb KOTOPOTo H NPOACXOXAT YHAKAJIbHBIE
nponeccsl [2]. 3xecs M0KHO NPOBECTH aHAJOIAIO ¢ NPOXOKIACHAEM 3IEKTPHIECKOr0 TOKS
N0 NPOBONHHKY HJIH noaynposogunky. IIpuMepoM npoBoxHHKa MOIyT CIYXHTH
METAJIAYECKHE TeJla B TBEPAOM HJH KHAXKOM cocTrosinAd. Ecim paccMoTpers CTPYKTYpPY
METALIHYECKOTo MPOBOTHAKA, TO MEKIY OTACALHBIMH €ro cI0SMH (JOPMHpYETCH IXeNE,
KoTopasi ofpa3syeTcd 32 cYeT OTTAJIKHBAHHS OJHOHMEHHBLIX 3apANOB, Yepe3 KOTOPYIO
IPOCKAKHBAIOT JIEKTPHYECKHE 3aPSIabL
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Y HanpoTHB, y AHEINEKTPHKOB HJIM H30JAATOPOB ¥ 3NeKTPHYECKRX 3aPAN0B HET IMyTH
A JBHOKEHHS, T. K. B X KPHCTAIHYECKOl pemeTKe HMeeT MeCTO B3aHMONPHTIOKEHHE
pasHOHMEHHEIX 3apsIoB. ‘

B mameit crpaHe OpoJo/LKHTENbHOE BpeMs HPOXKHBAJ NepyaHcKHAH (H3uK (HAZeem)
Xoce gexs Hpago, KoTopsiit OTKPLLY 3¢deKT aHTHrpaBHTANAH. ITOT 3¢ KT BOZHAKAET B
30H€ MeEXXYy ABYMA BpaMalMAMHCA TeH30pamH, T. €. €CJH 3aCTaBdTh ABa Tela
BPAMATLCH € OrPOMHOM CKOPOCTBIO, TO AHTHrpaBHTANMOHHEBIA 3¢deKT BOIHHKACT B
HeboapIm0ii 30He, HAOMAHAOMeH Kopaxop (meas). Ucnoar3ys ypaBHenne Pruun, neis
Ipanxoe paccunTaix 3ToT 3PPeKT MATEMATHIECKH.

OfbacHenHe OTKPHITOMY HAMH SBJEHHIO cjiokHoe. Oco0yio 0NaCHOCTh NPEeACTABJSET
nepesoc uupopmanmonnoii Mmeicam denosexa. Emé Pycckmii yueneni Illanydos
YTBEpKIAJ, 9T0 nepeHoc AHGOPMANKH BO3MOXKeH Ha YPOBHE deJI0BeYeCKOH MBICIH. ITO
peanbHo, T. K. BOJHOBLIe (YHKIHH OpranH3oBaHel Goiee crporo. MMeHHo Ha 3emie ¢
KAKIbIM TIOJOM pACTeT KOJHYECTBO 3JIEKTPOMATHATHBIX MATPHI € OTPHOATENBLHBIM
3HAKOM, NPUYEM B OKPYKeHHH OXHOI0 9E€JIOBEKAZ OHH MOIYT CyIeCTBOBaTh, a APYroi
ge0BeX MMM pocro ocxemiaen. [JodroMy HeynuBHTeInHO, 9T0 Y 70% HEPACKPAITHIX
gpecTYIUIeHRi HX NPHEYHHA Hedm3BecTHA. LIpE onpejeneHHBIX YCJIOBHAX, KOTOpBIC, B
YaCTHOCTH, MOXKHO HAa3BATh «0e3XyIIHBIH dTejoBexk», 00pasyeTcd BakKyymM, H B Hero
BHEAPAIOTCA 3JEKTPOMATHATHBIE MATPHOBI ¢ OTPHHATEIBHBIM 3HAKOM, HaIHHAIQMHE
3aTeM YIpaBiaaTh 3eJJ0BEKOM NoX06HO 6ecaM. IT0 09eHb ONACHAA CHTYAIHA, H HATEATHCH
MOMKHO TOJBKO H3 TO, 9TO TOPCHOHHbIE NOJISi —HE KOHEYHAH CTAHIHA BOJHOBOr0 MHpa.
MpI1 HafgeeMcsl, 9T0 KPOMe TOPCHOHHBIX NOJeil cymecTBYIOT H Oo/lee coBepmIeHHbIe HOJs,
94cT0 HHPOPMANAOHHBIE, HA CIIacCEHHe MHPA KOTOPBHIX HIH OTAEJBHOIO 9YEJI0BEKA MBI H
HaJeeMcs.

HecMOTpS HA MHOMXKECTBO A0KA3aTeNbCTB NOXTBEPKACHAA CymIECTBOBAHHSA NeHCFBHS
TOPCHOHHBIX NojgeH Ha 00beKThI GHONOrHICCKOro H HEOHOMOrHIeCKOro NpOHCX0KACHHUS,
HayqHoe obpsicHeHHe (pu3HUecKoil MPHPOXBI TOPCHOHHEIX NOJeH co cToponsl (H3HKOB-
TEOPETHKOB IOKA €Iie HAXOXHTCH HA CTAJHM PAa3BHTHH, H, K COXXAJICHHIO, yOeXATEIbHBIX
MaTeMaTH9eCKAX pAacieTOB NpPAaKTHYECKR HeT. 3Ty npobiaeMy XO/DKHBI H3YydaTh
CHeNHANHCTHI KBAHTOBOH MEXaHHKH, T. K. OHH HCCAEAYIOT 3JeMEHTAPHBIC JaCTHIAI M
PACCMATPHBAIOT HX H KaK (H3HYECKYl0 CTPYKTYpY, H KaK BoJaHy. MHoIrHe TEOpEeTHKH
CUATAIOT, 9TO0 3a NpeAeJaMH IEMEHTApHBIX YAaCTHIl BceX H3BECTHBHIX HAaM IIPOTOHOB,
HeHTPOHOB, 31eKTPOHOB, H MO3ATPOHOB, H3 BCEX NEPEeINCICHHBIX 3JIEMEHTAPHBIX JACTHIL
0coGrIil HATEpeC npeacTaBageT GOTOH, KOTOPHIA X0Th H HMeET (HIHIECKYI0 CTPYKTYDY,
HO Macca ero nokosi pasaa Hymio. Iloatomy doroH kak 651 nepexoaHas 9acTHUa, B
KOTOpOH JOMHHHpYET BOJHOBag (QyHKIHA, NO3TOMY H CKODOCTH pPacHpoCTPaRHEHHS
paccMaTpHBaeTcs Kak MaKCHMaJIbHAas.

B HucrutyTe hapMaKoJOTHH HaM YAAJI0CH OCYIeCTBHTE NEpeHOC CBOHMCTB POXHOJbL
PO30BGH N *KeHb-IIeHA Ha KaJLTyCHYI0 TKaHb. PaoTanm mo Takomy e OpHHUANY H C TeM
3€e reHepaTopoM, KOTOPbIH HCIOJBL30BAJICS B Npoecce nepeHoca maitnl Ha Juer. Ha
KOpIYC TOPCHOHHOr0 reHeparopa 0niia nomemeHna KAJLUTycHas TKaHb, a 332 Heli ObLia
ycTaHOBJEHA poaHoiaa pozoBad. [Ilno Taxxe 20 MUHYT BO3XeliCTBHSE HA Ty e KAJLIYCHYIO
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- TKaHb, HO PACHOJOKEHHYX B 2-3 cM oT reHepatopa. Bo BTopoM ombiTe yCJI0BHS
OOCTAHOBKH 3KCOEPUMEHTA ObLIH T€ Ke caMble, TOJABKO BMeECTO POJHOJbI PO30BCH
HCHOJIL30BATH JKeHb-IIeHb, M APYIYI0 9ACTh KAJITYCHOH TKAaHH PAIMECTH/IH HA TOM ke
PacCTOSHHH, 9TO H B NEPBOM onbiTe. Bo3neiicTBHe TOPCHOHHOr0 MOJIs ObLIO OMHHAKOBLIM
10 BpeMeHH.

3arem o6e wamku Ilerpn, B xoTopbIX Ob11a NOMEMeHA KAJLTyCHAS TKAHb, HOCTABH/IM B
Onosormdecknii Tepmocrar, HarpeThIid g0 40°C, n Brlgep:kuBagn cyGcTpar B TedeHRe 10
anei. Yepes 10 guelt MBI BepHYJANCH B TY sKe JafopaTopMio AJis UPOJOJEKEHHS HAINETD
JKCIepHMeHTa, H Y3HAJIH OT cCOTPYAHHKOB nNalopaTopuu, 9To B o0enx damkaX [lerpn gz
OOBEPXHOCTH KAJLTyCHOH TKAHH DOSBHJIHCE MopdoaorAdecKue NpH3HAKH o6oux
OHOJIOrHYecKH AKTHBHBIX BEMIECTB, 2 HMEHHO DOAMOJILI PO30BOH H KEHb-MIEHA. A MbI
OCYIeCTBHJIH 3aMepbl B TeX Y9acTKax, rIJe HaGIIOJaIHCh OOSBHBIIHECH
MopoorudecKkne NPA3HAKH KaK POJHOJIBI PO30BOH, TaK H KeHb-mieHs. Ham yxe 3apanee
ObLIH H3BECTHBI N0JIEBbIe XaPAKTEPHCTHKH 000HX NpenapaToB — POAHOJbI H KeHb-IIeHs
(puc. 10).

Hocne npoBeaeHHBIX 3amMepoB conepxkumoro damex Ilerpm 6bL10 oTMeweHO, 9TC
noJy4eHHble IpadBKH  XOTH H He ObLIM CcOBePIIEHHO HACHTHYHLIMH, HO NBHC
HAOOMHHAJIA 00 KOHTYPaM reoMeTpHYeckHX H300paxenuii «KoJoKoIBHIO», 9Te
AOKA3BIBAET COCTOSIBIIHNCS NepeHoc 000X NpenapaToB HA KAJLTYCHY10 TKAHb.

B nmameil paGoTe Taxke ObLI 3KCIEPHMEHT, B KOTOPOM O0BLEKTOM HCCIEXOBAHUI
asnjics Oespanexno 60aLHOH deoBek (Tmkeaas popma 3apaxenns kpoBH). KpoBs 3tors
Goapnoro u3 MHcTHTYTa NepeadBanug KPoBH ObLIA JOCTABJIEHA B Hamy OHodu3IHIeCKyr
aabopatoprio YAH mm. JIymym0Ob1. BMecTre ¢ xpoBelo 0oabHOr0 0bLIa JOCTaBJEHA ¥
3qopoBas KPOBL XOHOPA.

Jnst cmaceHus GoabHOro, ¢ paspemeHus meguepcoHana WHCTHTYTA HepeldBaHis
KPOBH, €aMoro 0o0JbHOr0 H €ro PpPOACTBCHHHKOB, B sHBape 1985 r. Gbla BuoepBoic
OCYIECTBJEH MEPEHOC KadecTBa KPOBH Ha pacCTOSHHE B HECKOJIbKO JeCHTKOR
KHJIOMETPOB, Na eme no neATpy Mocksbl. /IJist BHINOAHEHHA 3TOH TPYAHOH 3aJa4u GbL1H
CPOYHO H3rOTOBJICHBLI KPYIJjble NPoOHPKH, KoHeN KOTOPHIX 3aKPHIBAJCH NIpoGKoil. JTw
Kpyrable npo0Hpkd ObIIA H3rOTOBJEHBI TaKHM 00pa3oM, 9To0sl HX pasMep TOYHO
COOTBETCTBOBAJ pa3Mepy TPyObl Hamero TOPCHOHHOrO reHepaTopa (KONOBoe Ha3BaHHE —
«JIairaary).

KpOBb JOHOpA

/ KpoB5s G0JBEOrO
—H /\/ accrosmme 10 0Gsexra  O0PCKT-OoTbHOH
K ) k j O . Haxozu:icd B UH-Te
|

HECKOJIEKO KM
[epeTHBaHUSA KPOBH

I'emepaTop TopcHOHHOrO
nouad «JlaftTunry

Puc. 18

Iocite 3TOro QUCTAHIHOHHOIO NEPEeHOCA, OCYMIECTBIEHHOI0 HAa (0.1HbII0M PACCTOSHUH,
0oabHO¥ BHI3I0POBE] M OBLT BHINMHCAH 9epe3 HECKOJbLKO JHel. B 3ToM 3KcnepHMenTe mo
COacen o 60NLHOro AKTHBHO y9acTBOBAT K.0.H. I'puropres M.IO.
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YyuTHIBAE COBEPIIEHHO HOBOE H CBOCOGpasHOE BJHAHHE TOPCHOHHBLIX MHoJIeH Ha
MaTepHAILHbIE 00bEeKTHI B MOAOHpas pexxHM paboThl reHEPaTOPOB, MOKHO PEMHTHL HE
OoANABaBIIHEcs [0 CHX NOp PpemeHH0 HayJHble H NPOH3BOJCTBEHHBLIE HPOOJIEMBI
CeILCKOr0 Xo03siicTBa, — HanpHMep: Honpo6oBaTe OCYMECTBHATL B HyJb-NEPEXoJe
nepenoc KIyOeHbKOBLIX (6aKTepuil ¢ 6000BBIX KyabTYp Ha 3epHoBuIe. B naboparopHbIX
YCIOBHAX MBI HONLITAJHCH 3Ty 3afady mocTraBEThE. C 3ToH @Heanyo Ha reHeparop
TopcHoHHOro noas (kak npH olprdHoM mDepenoce HHQOPMANUOHHBLIX NPH3HAKOB)
HOMECTH/IH KOpEHb INMIEHHIbI, a 33 HAM DPAacHOJIOKHIH KopeHh 600oBod KymnTypel —
jrouuHa copra «®aken». [pyroit xopenb NMEHHNBLI, HA KOTOPLIA MbI IIAHHPOBANH
mepenoc KIyGeHbKOBLIX 6aKTepHii, HaX0JH/IcH HA PACCTOSHHHE 6 M OT reHeparopa.

Bxaroamnau reseparop Ha 30 MHH., B II0CI€ €r0 OTKIOYCHMA HCCIEIOBANH KOPEHL
MIEHHNbI HA OpeAMeT HANAYEA HA HEM NPH3IHAKOB KJIy6eHLKOBLIX faKTepuil ¢ NOMOIILIO
Hamlero peracTpupylomero ycrpoiicrBa — npubopa «bmocum». Ipuinaku mepeHoca
KIyOeHBKOBBIX GaKTephil MO MOKA3ATENI0 OTHOCHTEILHOH JHCHEPCHH HPOBOJUMOCTH
[efiCTRATENLHO HOABHAHCH (CM. pHc. 20, 21,22).

OpHoBpeMeHHO ¢ HaMH, HO B NPOH3BOACTBEHHBLIX YCJOBHEX, N0 HEpPeHOCY
KIy6eHbKOBBIX Gaxkrepmii paloran xama. 6moa. Hayk Ilpoxopos. Hm 6nL10 oTrMedeHo
H3MeHEeHHE HEKOTOPBLIX MOP(OJIOrNdecKAX NPH3HAKOB ocjle HepeHoca HEGOopManHoHHLIX
CBOMCTB ¢ KyJLTYPhI ObIpes Ha oBec (cM. mpHiokenune). Kak y Hac, Taxk r y Ilpoxoposa
OOSBHUIHCh 3a9aT09Hble HPH3IHAKH lepeHoca MOpP(OIOrHdecKAX NPH3HAKOB C OJHUX
pacTenmii Ha Jpyrde B cJydae, KOria TOPCHOHHLIH reHepaTop padorad B pexknaMe HyJIb-
mepexoaa.

Ecia mopdosiorgdecKkae NpH3HAKA KAK-TO MEHSIOTCH, TO MOMXKHO HOCTAPAaThCH
OCYIECTBHTh H IEpEeHOC KIYOeHLKOBBIX 0axkTepHii ¢ G000BLIX KyJbTYp Ha 3epHOBBIE.
Toraa moa 3epHOBBIE KYJAbTYPhl He HY»HO OyJeT BHOCHTH a30THBIE¢ YNoOpeHHs B HbIHE
IPEMEHAECMOM HX KOJBYECTRE, T. K. KIyOeHbKoBbIe GakTepHH clocobHBI (PHKCHPOBATH
430T BO3AyXa H OEPEBOJUTDL €ro B JOCTYNHYI0 (hOpMY A NOINOMIECHHSA ero PACTCHUAMH.

Janee, cxkopo Ha 3emue, moBHIEMOMY, BO3ZHHKHET TIpaHAHo3Has mnpobiema c
obecmedenneM mous Gochopom. Kak siieMeHT HHTAHHS OH HaXOAHTCHA B HepBOM
MHHEMYMe (8 HMEX B BHIY NOCTYIHbIE ero GopMbI s HOIJIOIMEHHN ero pacTrennamu). H
COBCEM CKOpO Iiepel 4YeJIOBeYeCTBOM BCTaHeT Boipoc BhicBoboxnenms dochopa m3
TPYAHOYCBOHeMOH ¢OopMBI, B KOTOPO#i OH HAaXONHTCH B I0YBe, B JErKOyCBOEMYIO,
OOCTYUHYIO I IOTJIOIMEHAS ero pacTeHHsaMH. [ej10 B TOM, 9T0 B HOYB2aX, H 0CODEHHO
KHCABIX, — a 3To Hame HedepHoiemMbe, — B OAXOTHOM rOpH3OHTE NPHCYTCYBYIOT
TAAPOOKHCILI amomMaRnd ¥ xeje3a Al(OH); n Fe(OH)s, a ¢pocdop nocrynen ans pacTenui
TOJLKO B 0/IHO3AMEMCHHOM H, pexKe, JBy3aMeIeHHoH gopme.

Cynepdochar u apyrae Baabl GocdopHbIX YA0GpeHHH, KaK NIpaBHJI0, HaXONATcA B
OHO3aMeImEeHHOM BHJE H JErKo IOrIOMANTCH pPAacTeHHSMH, a Ta d9acTh docdopa,
KOTOpad He NOCTYHHJIA B pacTeHHe, BCTYHIAaeT B PEAKIHI0 ¢ AMIOMHHHEM H KEJIe30M H
dopmuapyet cooTBeTcTBeHHO AIPO, B FePO, B, Takum 00pa3om, Kaxabii roJ NPpORCXOAHT
noTeps 3TOr0 BaKHOro daeMenTa mATannsg. IIpob6aema, Takum obpa3oM, COCTOHT B TOM,
Kak BbIcBOOOgHTL (ocdop m3 AIPO, u FePO; ¥ caerarb ero JOCTYymHLIM Iad
pacrendil. TpRBHAILHELIX CIIOCOG0B PEMICHAS JAHHOH HpoGJeMbl T0Ka He CYIReCTBYET, HO
MBI Bo3Jaraem foabmMe HaJexXJ bl AMEHHO Ha TOPCHOHHBIC Hojas. Ml yxke pabGoramm c
KpucTaaiamMu B Hacratyre kprcrasuorpaduu B Mockse. IIpaBaa, mepex HaMH cTOSIa
apyrasi 3ajxa9a — II0 HMCKYCCTBEHHOMY BBLIDAIMBAHHMIO KBapna, — HO NO3MTHBHLIE
PE3YNLTATHI HMEIH MECTO; YO3TOMY MbI HaJeeMcH, 9T0 H ¢ ¢pocdopoM HOSyIHTCH TOXKE.
Ecas 5To ocymiecTBHTCH, TO Te CTPaHbI MHpAa, Ii¢ MMEHTCHS MOYBLI BYJIKAHHYECKOro
nporcxoxkaeHus (1am docdop HeobpaTumMo GHKCHPYETCH B I10UBE HAMHOro HHTEHCHBHEE,
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geM B Poccum), OyXyT, BOIMOXKHO, BeChbMa 3aHHTepecOSaHbI B HpHODpeTeHHEm Hapmyw:
HOBBIX TEXHOJOIHH X0 BHICBOGOAKIEHHIO 3TOr0 BAKHOIO 3.1eMeHTa nHTaHAN [8].

6. llepcuekTHRLI HCNOJIL30BAHMSA TODCHOHHBIX NOJIEH AJTs
OLEHKM HedTH

Pabora ¢ Hedpruspimu O0BEKTaMu Hadanack B (Y8585 rr.. @ B 3Tol pabore
HCIOJIL3OBAICH DPHRDMOMAILES APYIOH remepaTop TopCcHOHHOr0 Hoif  (KoA0BG.
HajRaude «Konoxoi»; paspaboraux Kapnep HK.). Hlostoyry MHe nmpamnocc:
HCIOIB3CBATH JPYTYIC PerHCTDHPYIOHYIO DOJe angapaTypy, — a Toudee, Neayo clop:
nipufopos. Ha 3767 pa3s peracTpupoBa/id He OTHOCHTENbHYIO JHCIIEPCHES IPOBOAHMOCTE, .
CYeneHh CHHXEHHAH Ranpsxkenws AE npa cTasgapTaeix R # J. K cqactbio, remeparon
PErHCTPHPYIONESH yCTaHOBKA paloTany ¢ BhicoOKOH TOYHOCTLI0. HoBad perucTpHpyro: :
YSTAHOBKA NOZBOIHIIA HAM DACTHHDHTL NHANA30H 9aCTOT EPEMERHOIo TOKA; HOABHIL:
¥ HOBAY HHPOPMANH.

Hosxydennbie pe3ydbTATHI CBHIETENLCTBYIOT, IT0 NOJIEBbIE XAPAKTEPHCTHKH IO
BO BpeMs BO3JeHCTEHA TOPCHOHHOIS DOJIH WMElT Kak obmue, HO CBOHCTBEHHbBIE TGi:
BedTH, TEK H OTIHIHTEIbHALIE HEAHBAAYATLHALIE Y€PThI KAXKIOro 0TACIbHOr0o Hedrax.
npoxyxra (pac. 23, 24, 25).

HezaBHCHMO 0T HPHHANISKHOCTH HeyTH, Bo3XelCcTBHE TOPCHOBHGIS HOJA OpH pab .
regeparopa «Koaokey Haubosee FpKs NPOABNRET cefs BE IALTOTE TEPEMEHHOIS TOK:
¥, Ha 3Tof 9acrore coCTOSRME BeeX KPHBBIX HMeeT OXHG H TOMKe YHCICHHOE SHARC
{— 4, DOJYYCHHBOE NOCIe HOPMHDOBAHUA) HE3ABHCHMO Kaxk OT copra HedTH, Tax
veaonmd padoTsl reHeparopa {pHc. 23, 24, 25).

Or 370l ofmed 178 Beex HedTaHbIX 60pasuor Toux¥ Ha 32 kit HeT pacupese/ic..
RpUELIY AE6o C98HHP HHTEHCHBHO BHH3 B OIVHae, KOTJ2 00pa3ubi HeGTH HAXOAATCS
HEWOCPEACTREHHBIM BIENKEEW TORCHCHEOI0 VeHEpaTopa {3 Samey NpHEMEpPe redenz
«Koowoesr HaKprBaly HedTeuol olpasen, HO OpH 3TOM H¥ B K0eM CJiydae HeHT:
BXOJMJIA B KOHTAKT C CAMEM KOPIYCOM rEHEpATOpa, Y. €. €70 COBEPIIEHHO HE KACajtz. .
~— a0 BREpX, H B 3TOM cjiydae H3MeHeRMe E He HAET CYOJb 3HAYHTELHO: Beer.
npefenax or i 20 0,1 HOPMHPOBARELIX eAMMII.

Taxam ofpasomM, BCe KpHBbIC, HE3ABHCHMO OT BHIOBOH HPHHAICKHOCTH Hed .
cofupaKTCH B OXHOM B TOH e Touke Ha gacToTe 32 k', w Dowemy-To I OG0B Hes"
OHA HMeeT OFHO ¥ TO K¢ A0COMIOTHO IHCACHROS 3Ha9eHe (—4 HOPMBPGEAHHbBIE €. ).

Hanee nig HedTH YapakTepHO Ha AA3KAX 9actorax (25-1 k' u) dopmuposanme mus:
T. €. GPAMOK TOPA3ORTALHOH JJHHHH, OpEYeM rocie 1 kI Il 11210 0TCYyTCTBYET.

Bce KpBBbie, XapaKTepHE3yIOOIHE II0JEeB0E COCTOHHHE HedTH, PpPACHPOCTPAHSIOTCE
OTPHUATENHLHOH 00JacTH rpaduKa, XO0TH HecKOJLK0 NBKOB IEPeXoidT |
O0N0KHATEILAYI0 00ACTE, # TONBKO HA HM3KMX 9ACTOTAX 3T0 HMeeT MecTo (pHc. 23, Z-
25).

Ogenr uwerxe cefs npodABsier OpoHece MOCTedeHCTBHA, T. €. KONAA IEHEPATC .
«¥K0I0KO0JD» CHUMAETCH H OTKJIHOYAETCH NOIHOCTRI0 0T o0benTa (HedTH). Tak, B nepBeic
MHH. Nocjde OTKIIOYERHS FeHeparopa HHTEHCHBHOCTD BO3IeHCTBHR COXpPAHHETCH,
KpHBLIe YACPKHBAITCH HA HHIKHX ¥acToTax Ha orMeTre —50 mopm. ex. Marepecwo, =7
KaK ¥ Pycckoil HedTH, TaK M Yy He®TH BHICOKONZPaDHPORAHHOH COBNAAANT a6COMOTHL:
3HAYEHBS HOPMHPOBAHHLIX en. (—58) ma wacrere 2 vl 1, — To.18K0 ¥ Pycckoit medrs
BUOJE NEKA, & Y BHICOKONAPAPHPOBAHHOH — ¥a DepHpepHH IUIATO.

Ho ywe uepes 10 mmm. 3aMepbl CyDIeCTBEHHO UN3MEHSIOTCH K  JOCTHIZ:
MAKCHMANLHGYG 3HaYenns (~30 HOpM. el.), ¥ ONNTH a0COIOTHLIE 3HAYEHHS COBNAJAIOT
oGonx BufoB Hedhrx. Ho yike vepes 20 MHEYT nocaemeficrBHe HAYHHAET WHTEHCHE
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ucYe3aTh, U MOYTH 0 BCEMY NMANa3oHy JacToT nNpHbIBKaerca Kk KoaTpoao. Ilpapna, Ha
gacToTax 50 I'n u 4 k' 3TOT Mponece HeCKO.ILKO 3aTepEABAETCH.

JanpHelimue SKCOEpPAMEHTHI CTABHJIH HeOIHHAKOBHle 3axagd. Tak, aia
BbICOKONapagHpOBAaHHOH He(TH MbI H3y9alH, KaK BIHEeT YIalemHe [eHepaTopa
«Koumoxoa» ma noxasatema AE, xoropore Mbl permcTpmpyes, padoras ¢ dedrnio. U
AeHCTBUTENLHO, yaajdemde remeparopa «Koaoker» or eofsexra (HedTn) ueTko
OpOABH/IOCH, KOTAA FEHEPATOP H3Mydalomed cBoed IacThio kil AaNpaBJjieH Ha 00beKkT. B
3TOM 3KcOepuMeRTe ObLI0 O0TMEdYeHO, UTO HAa HEIKHEI 3acToTrax or 25 I'm mo 2 xI'nm
YAAJeHHe reHepaTopa HHKak cebs He NposBJfeT, Ho Ha OHPEJEIeHHBIX 9acToTax
yaajdeRue CKazajgochk 9eTk0. Tak, Ha 64 k[0 BerAYHHL! MHKER TOYHO COOTBETCTBOBANHA
paccTosHA, — T. €. 9eM O.amzke oOpasen HeTH OT reHepaTopa, TeM HHTECHCHBHEE Hi:
pacnpegeasieTca. Eme 6oJiee 9eTko 312 3aKOHOMEPHOCTh IPOSBR.IACH HA CAMBIX BHICOKHY
gacroTax — ot 512 xI'y xo 2 MI'y (pHc. 23).

O6a ofpa3sua nedTH HMET CBOH HHIHBAAYAJILHLIE [0.1eBBIe 0CO0EHHOCTH, M Ko
XapaKkTepy pacnpele/eHAs KPHBBIX MOMKHO ONpPeNeJAThH nNpHHALICAHOCTs HedTH. Jame
Ham#A ofpasmsl 49eTKO pa3siuvanTcs, XOTS NPUHANIEKAT K OIHOMY H TOMY Ke
Tromenckomy paiioHy; 4 Tem Hosiee OyayT oTimgaThed RedpTaHbIE 00pa3nbl, HOJYIEHHABIE ¢
pasHpIX KoOHTHHEHTOB. M Jns xaxooro BHA2 HepTHA MOXKHO COCTABHTH CBGI
HHAHBHAYAJLHLIA H0JEBOH ACIOPT.

Hamm 3xenepAMERTHI ¢ He()THI0 IOKA3aJH1, 9T0 HOJEBbIE XapaKTEPACTHKHE HMEIOT Kax:
ofmm@e 9epThl, CBOMCTBEHHBIC BCEM BHIAM He(QTH, TAK @ HHIHBHAYAJIbLHbIE. ITO HMee:
6opImIOE IPaKTHIECKOE 3HAYEHHE B Je1e oneakH HedTH. MoXkKHO, KaK YiKe OBUIO CKa3aRs.
3apaHee COCTAaBHTL I10JI€BOH IAcHOPT Jif BBICOKO-, CPefHe- M HU3KOKAYECTBEHHELL:
HeTAHBIX 06pa3N0B, MpAYEM 32 KOPOTKHIT HPOMEKYTOK BpeMenH.

Kpome pmarsocTmkH, € DIOMOMbLI0 TOPCACHHBLIX TIOJEeH MOXHO AaKTHBEC
BO3AeHCTBOBATh HA He()Th, B HY/KHOM HAIPABJIECHAN A3MEHAA €€ BAIKOCTHbIE CBOMCTB:
9T0 09€HER BAKHO NPH €€ TPAHCNOPTHPOBKe. Tak, BpeMEHHO MOXKHO €03JaTh BAKOCTE
o0ecHedHBAKCINYI0 MEHBLIOYIO CTeneHb 3aMep3aHAd, H T. n. C NOMOMBIO FeHEPATOR:
«Konoxo/»» HaM yxanoch H3MEHHTH BS3KOCTH Pycewkol HepTH BCEro 3a 5 MHH., TO ecT:
nocie cHATHA 1pHOopa <«KoJI0K0» BS3KOCTh HEPTH 33 TAKOE KOPOTKOE BpeMms
mwmenmiack Ha 15,8%. Kceratn, MoXHO MeHATH BASKOCTh TaKke H OPOXYKTIO:
oepepalboTKh HEPTH, H TEM CAMBIM COKPATHTH pacxol GeR3HHA.

H3Becrno Takke, 9T0 B HOponecce AOOLITA HedTH 3aTPAYMBAIOTCH OFPOMHbBIC
3HEPTOpECYPChl, T. K. HeTh HUMEET 3HAYMTEILHYI0 BIA3KOCTh, H HO3TOMY €€ TPYQHG
a3BjeKkars u3 Heap (ocobemno Pycexyro medrn). Ho ecnim ma mytH ee noGbram Oyner
paboraTth reseparop TOPCHOHHOTO N0Js, TO OPOHECC HAMHOrO YUPOCTHTCH, H MOXKHC
CIKOHOMHTb HEMAJIbIE 3HEPr OPeCyPChL.

Taxkum 00pa3oM, TOPCHOHHBIEC NOJR MOIYT HaliTH MAPOKOe HpHMeHeHHE ANA OHEHKH
KadecrBa HeTH, onpenejeHdAs ¢ (OABMIOH TOYHOCTHIO MecTra ee I00bI9H, 0GJerdeHds:
gpomecca €e HM3BJACYCHHE M3 HOJ3eMHBIX IIIyOHH 2a 0o.lee KOPDOTKHH NPOMEXYTOK
BpEeMeHH, YCKOpPeHHS 0cBOOOXIeRAs ee OT BoAwod d¢pakmem, # Ip.; 2 B cIydae ee
TPAHCHOPTHPOBKH (0COGEHHO H3 CHOMPCKHX paifloHOB B 3HMHHH nepHof)  MOXKHO
YCTAHOBHATH TOPCHOHHBIH I'¢HEPATOP HENOCPENCTBEHHO B NUCTEpHAX KeJe3HONOPOKHBIX
€OCTaBOB, 9YTO0B! HEQTH B 3TOM CJIydae e MEHIA CBOMX BA3ZKOCTHBIX CBOMHCTE.

7. IIpuMeHeHHe TOPCHOHHBIX MMO/IeH B MeIHIHHE

3aponro o moe3aku B Crbuph Mbl MHOTO pafoTagd B MOCKOBCKHX MEAMIMHCKHX

HHCTHTYTaX, oTHOocAmMBEXcs K BegomMcTBy AMH CCCP. Tak, B HBcTHTYTe BHPYCOJIOTHH

am. .M. MBanosckoro AMH CCCP nama 6bu1a npoBeeHa pa6orTa ¢ BAPYCOM SHOHCKOIO
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sunedpanura. B a3Tom 3xciepumente yaacreosana leeB A.A., ct.n.c. AH CCCP I'paropeen
M.IO. (3aB. cekTopom Gmoperyasuar OTxena TeopeTadecKkux npobiaem), crapmmii 3KcnepT
Muunsnpasa CCCP C.JI. Cserabimes, CT.H.COTP. JIabopaTopHH IeHETHKH ap0oBHpYycoB
Hucraryra supyconorun Hepabdun, u aBTop JaHHOTO HecaegoBanud K.6.H. Coxonosa B.A.

Jns mposeleHHsn 3KcHepHMeHTa GHLTH HCH01b30BaHbl KyabTypsl ®IK (¢pmbpanacr
3MOpHOHOB Kyp), C€pa3y HocJe TPHOMHHH3AMH 3apa’keHHbIe BHPYCOM SIIIOHCKOIO
sanedanuta. Cpok mocie 3apaxenns — 48 gacos. ITox makpockonom Haxoxaics ¢IaKoH
¢ ®IK ¢ BHpycoM samonckoro 3nuedannra, H Bo3xeHCTBHE TOPCHOHHBIM II0JEM
HMpOBOAKMJIOCH CO CTEPEOHAYmMHHKOB ¢ KacceThl 31 cropona - «b». IIpuGop TopcmonHOrO
oo ObL 3aNHCAH B HOJOXKHTEJIBHOM PEXHME ¢ 3alIATKOH 0T anmapata «JiekTpor 4T»
Ha 8 repuax. ®aaxon 6611 momeden Homepom 1. Bo3aeHcTBHE 0CYmMECTBIAIOCH B TEIeHAE
20 mun. Hpm 3TtoM B MAxpockopme Habarogaies MOHOCJHOH KJIETOK € PpasIHIHOH
BLIP2XKEHHOCTHI0 IHTONATOreHHoro 3¢gdexTa BHpyca, ¢ HaXAIAEM 3epHHACTOCTH,
OKpYT./IeHHeM KJIETOK H CIIOJI3aHHEM HX €O CTEKJIA.

@aakon Ne2 kiaerok ®I3K moaeeprancs BosgeHcrBuio kaccersl Ne27, cropona 2,
Bpems Bo3aeficTBHs 20 MARYT.

®raaxon Ne3 kinerok ®IK moasepraics BosgeficTBHI0 KacceTnl Nedl, cropona 1. T. e.
BO BCEX TpeX CJHydYasX BO3JeHCTBHEe TOPCHOHHBIM IHOJEM OCYDIECTBJIAJIOCH HE dYepes
reaepaTop, a 4epe3 KacceThbl, Ha KOTOPHIX 3T0 TOPCHOHHOE I0J¢e 6h100 3apaHee 3alHcaHo.
Kak ye roBOpdiIoCh BbINIE, TOPCHOHHOE HOJIe MOXKHO 3allHCAaTh Ha MarHHTO(QOHHYIO
IJIeHKY H 4epe3 3amuch BO3AEHCTBOBATH Ha JIKGOble 00BEKTHI, — T. €. II0J€ CIOCOOHO
TPAHCIHPOBATHCA.

Oubit_BTOpOM. /IBa ¢aakona ObuUIE OcTaBJEHB! B KadecTBe KoHTpoas. Iocae
OKOHYAHHSA BO3ACHCTBHSA BCe HATH (JIAKOHOB OBIIH mMoMemeHbl B TepMocTaT npu 37°C i
BeIgep)kuBagachk TaM 10 qneit. Ha 3-i 1 7-f nens ¢uiakonbl MAKPOCKOIMPOBAXH, A Ob1i0
YCTAHOBJEHO, 9T0 B KOHTPoJIE, He 06padoTaHHOM TOPCHOHHBIM HO0JIeM (a TOPCHOHHOE HoJie
BO3AEHCTBOBAJIO0 He 4depe3 reHepaTop, a 9Yepe3 3apaHee 3alHACAHHYI0 MArHATO()OHHYIO
IUIEHKY), OpOH30ILUIa AeCTPYKUHA KJIETOK BHpYyca, a B OIBITe HMEI0 MECTO COXpaHEHHE
€08 KJeToK 10 aHy ¢aakona. Takmv oGpasom OLL10 cAeraHO 3aKJIOYEHHE, 9TO
00pafoTka TOPCHOHHBIM  TOJeM 4Yepe3 MAarHATOPOHHYK  3alECh NOBBICHJIA
KHAZHECTOHKOCTh KJIETOYHBIX CTPYKTYP OTHOCHTEIBHO IIATOJCHCTBHA  SMOHCKOIO
sHnedaanTa.

B 3T0M ke HHCTHTYTEe HPOBOXHJICH OHBIT CO 3J10Ka9eCTBEHHOH OMyX0JbI0 (CapKOMOH;
HenoanuTeld Te ke). beapm OGecrmopogHbIM MeImaM Becom 20 r BBOJHIH ACHHTHYIO
capkomy T-80 na modydends HOPMAIBHOH aCHUTHYECKOH MKAXKOCTH, NpAYEM 6 MbIIaM
KJIeTKH CApKOMBbI BBOJHJIA CHyCcT® 3 JHA Hocjie TOFO, KakK BTOpOH rpynne H3 INECTH
MBIINE yxe BBeIH 3TH Kierkn. Takum ofpa3om, B onbiTe y9acTBoBaio 16 mpimeii, 12 u3
KOTOPBIX HOJIYYHIIM KJIETKH CapKOMBI, 2 4 MbIIIH GBIIA 0CTaBAEHBI B Ka9ecTBEe KOHTPO.IA.

Kupcrapix pasgeauadm Ha 2 rpynnsl  no 8 mMTYK B KaxaoH, cocrommed H3 6
3apa’keHHBIX B pa3sHOe BPeMSA MbIMeH U 2 KOHTPOJLHBIX KHBOTHBIX, B IIOMECTHIH B 2
JKJIETKH, B OJHY A3 KOTOPHIX NOMECTHHIR (PJAKOH ¢ BOXOMH A8 HATHA, IpAYeM BOxa Obliia
HpeABaApPUTENLHO 00paboTaHa TOPCHOHHBIM HOJIEM, — a B JpYryl — o0bI4Hyio Boxy,
TOPCHOHHBIM I0JIeM He 00padoTannyr. Ha6arogenus 3a *KABOTHRIMH HOKA3a/1H, Y70 H3 8
MbImeH, HaX0JHBIMHXCH B KJIETKe ¢ TOPCHOHHOMR BOAOH, K HaYaJfy BTOpoi Rexeav noru6.ro
4 MpINH, IpUYeM 2 B3 HAX HaGpain acuuT B OPIOMHOMH 10J0CTH, a 2 norubmuae 0CcTAIHCH
KOHTpOabHBIMH. K 3TOMy BpeMeHH BO BTOpOH KJjerke mormfiaa JMmb OAHA MbINb,
noMedeHHas KaK KOHTPoJb. Ho coycrst HeKoTopoe BpeMs B KJIETKE ¢ TOPCHOHHOH BoxoOH
HHKaXHX H3MEHCHHH HE€ NpPOW3OILIO, 3a HCKIYeHHEM TOro, 4T0 [ABE€ MBIUIHE JajJH
310pOBO€ NOTOMCTBO, IOCKOILKY OJHa H3 6 3apaKEHHBIX MbIIIeH 0Kka3alach CaMIIOM.

Haxon.1ieABs acoHETa y BCeX OCTABIMMXCH B KHBBIX Mbimel He Hal/roganoch, B TO
BpeMs KaK B KI€TKe, 1€ MBIIIH HOJIb30BAIHCH 00LITHONH BOHOMH, 9epe3 20 quelt 0T acunTa
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. moru6.iA emie 2 MBIIIA, H coycrd 1,5 Mecana B KieTke MbI 00HapyRAIA 5 Mbimieli, Dpaaem
ONHA H3 HHX Hafpata ACHMHTHIECKYI0 XKHAKOCTH, 2 3/4 3apaxennsix m 1 koHTpOILHas
BBHITJIAJEIA 300 POBBIMH.

TaxkuMm 00pa3zoM, B KJIeTKe ¢ TOPCHOHHOH BONOH BHDKAJIO NOCJe 3apaskeHAd 4 MAIITH, a
B'KJerke ¢ 00braHoil BomoH Tonbko 2. KpoMe Toro, ponHBmMIAMCH MbIIIaM, POXHTEIH
KOTOPBIX MOC1e 3apaxkeHAs CapKoOMOH NOTpe(/IsS, M TOPCHOHHYIO BOIY, HAKAK HE CMOIJIH
OPHBATE CapKoMY: Y HHX 0Ka3aJics OY¢Hb CTOMKIHA AMMYHHATET K NaHHOMY HEeH3IeIaMOMY
3a00.1¢BaHHI0. Pe3yabTaThl 3TOr0 eNHHCTBEHHOI0 JKCMIEPHMEHTa € cAPKOMOH A3l0T KaKne-
To HOJOKHTEIbHEIE HANEKALI HAa  YJAYYIOeHHEe COCTOSHHSA L, 3a00JeBIHX 3ITHM
HEHW3JIeTAMBIM 3200/ 1¢BaHHEM.

Ho noaydYesH:a 3THX pe3yJbTaToB Mbl HanpaBminch B XosgiicTBo «KameHka»
Hononanckore paiioma MockoBekoit ofiactH. B 3tom xo3gmiicTBe 0Obura npobaema c
Jeiiko30M (PaKoM KpOBH) KPYHHOIO pOraToro cROTa. B 3TOM X03#HCTBe MbI padoramm 2
mecana. OcymecTBASIICH NEPEHOC 0 KPOBH 0T 3J0POBHIX JKHBOTHBIX K 60IbHBIM, T. €, Ha
reHepaTop TOPCHOHHOTO M0/ YCTAHABIHBAH NPOGHPKH ¢ KpOBbIO 00JbHBIX H 310POBHIX
KABOTHBIX, C TOH ke IOCIeI0BATEILHOCTRI0 Pa3MemeHHs NpobUpoK, — T. €. Ha KOpHyc
npufopa cHaYaja yCTaHaBIMBAJachk NpobHpKa ¢ JlefiK03HOH KpPOBhIO, a 32 HEH — C
KpPOBBIO 3A0POBOI0 )XABOTHOYG, — H reHepaTop BXIIOYAICH B pPesKAMe Hyab-nepexoga. F
OoCAe TPEXKPATHOro BO3AEHCTBAR FeHEpPAaTOpOM ObLI0 O00HapyKeHO CHHDKCHME
JdelikosnocTda kopoB Ha 43%. Takoe ovmmenne craja oONbITHO-IPOH3BOACTBEHHOrO
xozaiicrea «KamMenka» oT 3a00J1eBaMH JelKo30M HO3BROJHIIO CHITEH ¢ JARHOro X03aicTRa
orpanuveHus Ho JeHKo3y, A GbLI0 NaKe pa3pemIeHO HCI01b30BaTh CKOT AJIA IJIeMEHHOH
OpONaKH.

Taxske, B 3T0M X03aticTBe ¢ 22 mapra mo 25 mas 1985 r. nposoaunoch Bo3NeHCcTBHE
TOPCHOHHBIM IIOJleM Ha KpPYOHbIA porareiif ckor 4epHonecrpodi nopoast. Iocse
3aBepmeHns padoT oTOHpaJiH KpPOBh HAa aRAJIM3 B ONBITHOH H KOHTPOJIBbHOH rpynoe
®ABOTHHIX. IIpn 3TOM o0T60Op KpPOBH AR anaqmA3a H NOJHOe 006cCiaenoBanue
OCYyINeCTBJISIHC, He HAMHA, 2 COOTBETCTBYIONIEH BeTepHHApHOM ciIyx060if, xoropas M
CHANA OrpaHHYeHAst NJAHHOT0 X03AHCTBa N0 HOBOAY 3aoieBaHAR JICHKO30M.

HoJryasB 0T HHX NOJOKHATEJbLHBIR OPOTOKON HCOBITaHHN, Mbl OTHPABHJIHACH B
KABOTHOBONYECKHHA oTaes MuHHCTepcTBa celbekoro xodsiictBa CCCP. Hac npunan
3aBeAYIOMHANA 3THM OTIEJI0M, H BMECTO TOr0, 4To0bl HAPABATH Hac B JApyroe Xo3sicrBo
IJiSt NedeHAs KOPOR OT JieHKo2a, 3aasujt HaMm: «S1 He X09y M3-3a Bac HOPTATH OTHOMEHHAS €
pexropoM Mockosckoii Berepunapuoit Akajemun akagemuxoMm HlamkoBaM, T. K. OH
3AHUMAaeTCA Opo0iieMolt neffiKko3a KPYIHOrQ0 porarore ¢K0Ta, @ eMy BPsii JH IOHPaBHTCH,
YTO KTO-TO APYTo#, a He OH, B3S/CH 32 pemenue NaHHOH npobaemsl. HoiiMute Mens
HpaBAILHO». Mbl €ro HOHSH TAK, YT0 HAM 3aKPHIBAKOT PeIUeHHE XAHHOH Npob.reMbl, 1 B
Apyrae X03s#cTBa Mbl HE IIOHLIHA, T. K. Y Hac He ObL10 oHAIHANBHOr0 pa3penieHHsS Ha
npoBenaeHHEe HOJ0OHBIX paboT.

Bepuysmucs B HHCTHTYT BHPYCOJIOTHE, MbI HPOXOJLKHAA paboTy ¢ KyJALTYpPOH KII€TOK
KypHHOro 3MOpHOHa, 3apadkeHHLIX BHPYCOoM JgnoHckoro sHnedanara. B xauecrre
. HCTOYHHKA TOPCHOHHOI0 HOJs Ha 3TOT pa3 HCHONL3OBAJIACh He MarHATO3AIHACH, a
reHepaTop, KOTOPhIH YCTAaHABJIABAJXCA HA PACCTOAHHH 3,5 M 0T ¢rakoHOB ¢ 06beXTaMH.
Bocemp ¢aaxoHOB ¢ KynbTYpOH KIIETOK pasfesmad nononaM (KOHTpPOJL H ONbIT).
Bxuniounsm redeparop Ha 20 MHH., B IOC/Ie OKORYAHAS ONBITA Bee 8 (hyrakoHOB OMeECTHIH
B TepmoctaT Ha 10 jHeill, mocie dYero Bce ofpa3snsl MHAKPOCKONHPOBATH. BhLIO
VCTaHO0BJIeH0, 9T0 B KOHTPOJIe HPOA30HLIA HOTHAN XeCTPYKIIHA KJIeTOK BHPyca, a B ONbITE
HMEI0 MEeCTO COXpaHeHMe CJIOsE K2eTOK 1o Ky (puaakona. Takam o0pazoM, NOATBEPAMICH
OOIOKRTELHBIH Pe3yJbTaT BO3JeficTBAA TOPCHOHHOIO MOJINA, YTO 09¢Hb BaXKHO B CJIydae
0aKTepHOJIOrAYeCcKUX BOMHH (pac. 27). '
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8. IlpamMeHenne TOPCHOHHBIX MOJIEH B CEJIHCKOM XO03HCTBE

B nernee spemsa 1985-87 rr. MbI pa3sepry.d paboTy B pacTeHHeBOA9ECKHX X03siicTBax
HoamockoBest M JCTOHCKOH pecnyONMKH, 10 HCHOBITAHHIO TOPCHOHHBIX NOJeH B
OpOH3BOACTBEHHBIX yciaosusax. Tak, B coexose «Tapacosckas» IlymxmHckoro paiona
MockoBcKoi 061aCTH nepell I0CeBOM 3€pHOBBIX KyabTyp H Kaprodenas (ri. arpoHom
Banaagan) oposoau/iach DpeJnoceBHast o0paborka ceMsH s;amens coprTa «HocoBcknit-9» u
oBca copra «MupHseri». Hago ckasats, 910 Merogmka 00paGoTrkm cemsan Tpebyer
CO3aHMSA CHeNHAILHBIX yeaoBad. Ml ofpabdarsiBaam moceBHOH MaTepHal, TAK KaK ORHA
XPaHHIHCh B CKAAJCKHAX NOMENEHHAX, T.e. 00padoTka HX 0CymecTBAAIACH HEOAHOPOAHO,
9T0, BHAHMO, H CKa3aJI0Ch Ha pe3yJIbTATaX OMbITA.

B mponecce HabarogeHHA 32 pOCTOM H PasBHTHEM pacTeHHH ObLIO 0TMEYEHO, YTO BCe
OnKITHBIE pacTeHHdH, T.¢. 00paboraHHBIE Nepe] IOCEBOM TOPCHOHHBIM II0JI€M, paHbINE
KOHTPOJbHBIX BCTYHOATH B a3y KoJOmMeHRMs (A9MeHb) H 3HAYMTEJHHO NPEB3OMIH HO
OCHOBHBIM GHOMETPHYECKAM I10KA3aTe 1AM KOHTPOJIbHbIE pacTenus. Hanpumep, 0o 9acixy
HAQ3EMHBIX H0GeroB ONbITHBIE pacTeHHS HMeJd HOPEHMYMECTBO OTHOCHTENBHO
KOHTPOABHEIX Ha 60,7%, BricoTe cTebnsn Ha 32%, nndAne Kojaoca Ha 63%, KoaAIECTBY
3epeH- Ha 65% m cpepdeMy Becy 3epHa Ha 31%. Oamako ypoxkaH s9MeEHS CHIBHO
BAPLHPOBAJT HA OXHOM H TOMH K€ IJIOMAJM, H B JOCTATOYHO IAPOKAX Ipenejax — ot 8 no
25 w/ra. _

Kpome TOro, ma ombITHBIX JeJIgHKax 6blia oTMed4eHa CHILHAA HEOXHOPONHOCTH
pasBuTHs pacrenmii. OgeBnano, B mnpomecce o0paboTkH ceMSH TOPCHOHHBIM HOJEM
He00X0AUMO COBEPINEHCTBOBATH 3Ty OTBETCTBECHHYIO OIIEPANHIO 10 MHOTHM HapaMeTpaM,
4 HMEHHO HAWTH OoONTHMAJbHOE BpeMs BO3JEHCTBHA, DACcCTONHHE OT reHepaTopa H
HDOCEBHOIC MaTepHana, §0/ee paHOHAJILHOE €ro padMemeHne, a o6padorky marepuana
nejxecoofpazHe OCYymeCTBASTh HeGOJLMHMH HOPUHAMHA;  TOTAa MOXKHO J06HTBCH
ODIYTHMBIX Pe3y JIbTATOB.

Paforas ¢ KyKypy30#, Mbl OTMeTH/IH Oojlee HATEHCHBHOE Pa3BHTHE 3eJIEHOH Macchl,
deM TOBapHOR ee 9acTw (3epHa). O4eBHIHO, B 3aBHCHMOCTH OT IIOCTaBJICHHOH 3aaa4:
MOKHO N0OUTHCA GOJLINHAX YCHEX0B, €C.TH TAKYIO KYKYPY3y II2HAPORATHL HA CHJIOC.

CoBceM He3HAYHTENBHO NOBBICWICH ypoxaii kaprodens. Jdo/oxsa orMerurh, 9TO0
Haa3eMHbIe H06erd Kaprodeis pa3BHBAINCh 04eHbh RHTEHCABHO, OHAKO TOBApHad 9acTh
3TOH KYJLTYpsI OTIHYAJI2Ch OT KOHTPOJIA HE3HAYHTEIbHO, B HpeNeJax OMmHOKH ONbITA.

HpeacraBngercs, 9T0 METOA HpeaNOceBHOH 06paboTKH TOPCHOHHBIM II0JIEM B TAKOM
BHJe,'KaK MbI €ro HpOBeJIH, 04¢Hb Hogomes Ob1 A8 pasBHTHS KOPMOBOH 0a3bl, TaK KaK y
BCeX IOJONBITHBIX KyJAbTYp oTMedanock 6Godee 3¢dieKTHBHoe pasBHTHE HANIEMHBIX
OpranoB, H 5TOT pe3yabTaT OoJiee 9eM AOCTOBEpeH, T.K. pabora nOpoBoamjacs B
HPOH3BOACTBEHHBIX YCJIOBHAX B HECKOJBKHX X039iCTBAX H B TedeHre TpéX JeT. Eca npu
3TOM X0pomo OTpadoTaTh METONMKY KNpexnoceBHOH o6paboTKH ceMSH TOPCHOHHBIM
HoleM H ¢ Y49€TOM BCeX AarpoTEXHHYECKHX MEPONpHATHI, TO MoXkHO JOOHTbCH
3HAYHTEILHOH NPHOABKH YPOXAfl H HAMHOIO NOBBICHTh PeHTa0eNbHOCTH X03HHCTB, T. K.
HOBBLIH METON He NpexycMaTpHBaeT 3aTpPAT HM 3HepreTwdecknx, Ha duzudecknx. Kpome
TOro, 3TOT CHOCO0 3KOJIOFHYECKH HHCT, T. K. HCKIIYaeT 3arpsisHeRHe OKpYKaromieH
cpensl.

Ho npexpe g9emM pa3sBepHYTH COOTBETCTBYHIY pafoTy B IMApoKOM Macmrabe,
Tpebyercs mpuBaedsh K Heli KBauuGHUHPOBAHHBIX GH0JI0OroB, KOTOphie ObI CHavaJia Ha
MOJEJHHBIX OIBITAX ¥ B Ja00paTOPHBIX YCIOBHAX MOIJIA BCECTOPOHHE H3YYHTh BJHAHAC
TOPCHOHHOrO 1017 HAa 6A000HEKT Ha BCeX YPOBHAX €0 OPraHA3ANEN — MOJEKYISPHOM,
KJIeTOTHOM, OprannoM A opranusmennom. Iocne 3Toro npeacrasiasercs Heo0X0qUMBIM
H3Y4YHTh  MaJOH3BECTHBIC CTOPOHBI MeTa(oJiH3IM3 PACTHTENBHOr0  OPraHH3MA,
CKJIaABIBAIOMErocs 1104 BJAASHREM 3THX HOJeH, ¢ TeM, YTODbI HAYYHTbCH Pa3syMHO
YOPAaBAATL HOBBIM H MAJ0 emé HIYYEHHBIM TOPCHOHHBIM nojxem. W Toabxo mocie
NOJMy9eHHR O0BLEKTHBHOH OneHKHM IIOJY9YEHHKIX pe3yJbTaToB Cjlexyer paspaboraTs
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- COOTBETCTBYIOIIHE PEKOMCHIANHH JI0 MEPOKOMY NpHMeHeHHI0 TOPCHOHHBIX NOJIeH B

MPOU3BOACTBEHHBIX yCIO0BAAX.

VaaThiBad COBEPmMEHHO HOBOe H CBoeolpasHOoe BIHSHAE TOPCHOHHBIX IONed Ha
MaTepAaIbHbIe 00BEKTHI A NI0N0APasA peKHM PA0OTEI FeHEPATOPOB, MOKHO PENIATH CaMble
3aMbICI0BaThIE IPOGIEMBI JUISl CEIBLCKOT0 X03HHCTRBA, — HANPAMEp: NONPOGOBATh B HYIb-
[epexojie OCYMECTBHTL NepeHoc IIYyOeHhKOBBIX faxkTepHH ¢ 6060BBIX KyabTYp Ha
3epaosble (puc. 7). B naGoparopmeIX yCI0BHSX MBI DOHBITAIHCH 3TC OCYMIECTBHTS.
IlpuzHake N0 nepeHocy KIY0EHHKOBBIX OAKTEPHH 0[O0 NCKAIATEI0 OTHOCHTEXLHOM
JHCIEPCHH INPOBOHMOCTH JeHCTBHTENLHO DOABHIMCHL (pHC. 7). A K.6.8. Ipoxepoz
noneiTafcs 3Ty paboTy NpoBecTH Jaxke B H0JeBBIX YCJIOBHSX, H OTMETHI H3IMEHEHHE
HEKOTOPBIX MOP(}0I0rH9eCKAX OPH3HAKOB HoCIe Nepenoca HHGOPMAUAOHALIX CROHCTB ¢
KyJbTYpbI ObIpEA HA 0BEC A AIMERD (CM. IPH.I0KEHHE).

9. Bo3xeiicTBHE TOPCHOHHBIX M0JIeH HA CHHPTHbIE HAMATKH

CymecTByeT 3HAYMTeNbHAasi NJif MHOTHX CTpaH M@Apa IpodjieMa HOpPOTHBOCTOSHY:
AJKOroJH3aNMH HacCeJeHAs, d Mbl HOOLITANHCH 3Ty npofieMy PemHTs ¢ HOMOME:
TOpcHOHHBIX HoJeli. C 3T0H neapl0 Mpl 3aKyDHAIA TONYJAAPHbIE COHPTHBIE HAMMTE:
BKJIIOYAs CaMOroH, H nonpoboana ux ofpaGorarsh TopcaonnniM moeM. Ilpn  stom me-
32QHEKCHPOBATIH CBOMCTBEHHBIN TONBKO UM HOJEBOH KOHTYP, T. €. BCE KPHBbIC HAa HA3K:
¥ CpeTHAX YaCTOTAX NPeJCTaBIAIN OPAMYI0 TOPA30RTAILHYI0 JIHHAI0, A TOJLKO HAIHE:
¢ 64 xI'n 3Ta JIMBEAA CTYIIeHYATO CHHKAETCH BIUIOTHL X0 OpeNeabHOH 1acToThl npadopz —
512 xI'm (pac. 9). Ipavem ambo cam o6paborasHbIil ‘CHAPTHON HADWTOK, i
no0aBjieHHAas B HEro BOJA, NpeABapUTEIbHO 00paboTaHHAA MO.1€M, MEHAET COCTOHE:
BBINMMBINHX. Boabi IIpy 3ToM TpebyeTcd caMoe He3HAYHTEIbHOE KO.THIECTBO — OKOIG -
MJ, — HO Jaxe 3T0 HHAYTOXHOE KO.IH9eCTBO CHOCO0HO H3MEHHTh Ka4ecTBO JoGo:r
AJIKOroJIbHOI0 HAMHTKA.

3Ty peaknuio Mpl NPOBeps.IA Ha cefe H Ha cBOMX Oumskmx. Tak, ecaH morpebsis:
o6paboTannbie TOPCHOHHBIM II0J1eM HANRTKH HJIH NOMEmATh B HHX 00pafoTannyro Box
3T0 BBI3HIBAET ¢B0e0cOpa3sHYI0 GH3IN0IOTHIECKYI0 PEaKIHI0 Y NbIOMHX: Jaxke OpH O9ek.
3HAYATEJbHOH Ppa30BOH 03¢ YNOTPEOJICHHOIC AKOrOoNs He HAOMONACTCH H3IMEHEH:..
KOOPIHHANMAA ABHOKCHHAN Yel0BeKa, COBEPIIEHHO OTCYTCTBYET Xakia K HoTpebiens:
BOXBI HA cjaeXyIOmAN JeHb, H OJHOBPEMEHHO C 3THM BCe (QHABHOJOTAYECKHE PeaKIfy:
HPOXOAAT HAa QOHe NPADOIHATOI0 HACTPOEHMS, Kak OpHA o0brasoi Brmm@Bke. U Takm:
00pa30oM MOKHO HaXeATbCHd, YTO0 00paboTaHHLIA TOPCHOHHBIM HOJEM AJKOrOJdbHbIL
HAOHTOK JACT IMOJ0KATEIbHBIH pe3yabTar B 60phie ¢ NbIHCTBOM.

% &£ %

ITocsie Muoroerneil paGoTel ¢ TOPCHOHHBIM N0JIEM Y MEHS CJIOKH/IOCH BOEYATIECHHE,
970 BCe BO3JeHCTBAA IrEHEPATOPOB TOPCHOHHOFO HOJS BJIHAIOT HE HAa 3HEPrAlo, Kax
YTBEPXIA0T JKCTPACEHCH], 2 HA YHTPONAI), RO HEA3BECTHO, HA KaKo# ee Ban. Ilocaennux
CymecTBYeT  HECKOJIbKO, @ OCHOBHBIE H3 HHX — 3TQ0 TeIUIOBafA, CTPYKTYpHas
HHGOpMANRORHAL, — | CKOpee BCEro, BO3JeHCTBHE HIET Ha JBa HOCJIECAHAX BAJA.

Tak, CTPYKTypHAS JHTPONAS — 3T0 MEPAa HEYHOPAROIEHHOCTA cTPoeHHs cHcTeM. Ecan,
HallpHMep, M3 CTPOHTEJIBLHBIX JeTaled cobfpaTh I0M, a H3 COOTBETCTBYIOIIHAX [eTajeh
aBTOMOOH/Ib, TO 3HTPONAA ITAX CHCTEM YMEHbINMHTCH, H00 OPATOK HX BO3PACTET.

Ipamepom, nance, ARGOPMANACHHAOCH 3HTPONAM MOXKET CIYKHATH OXJaKAeHAE ra3a Jic
TeMHOepaTyps! a6CoMI0THOro HyJis, HOCIE 9€T0 OH CHAYaJa Nlepeiifer B XKANKOE, 2 3aTeM B
TBep0e COCTOAHHAE, — T.€. H3 MeHee YIIOPAI0IeHHOI0 COCTOSAHEA B 601ee YHOPSAZ09eHRHOE,
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H COOTBCTCTREMNS BO3PacTeT HHPOpMaNHA 0 pacho/IOKeHHH YACTHI rasa, JOCTHralomero
MaKCHMYME S aBconIOTHOH TeMmepaType; H TOrja OHH 3aiMYyT YHOPAAOYEHHOE
pacmocacessse B TBepAom BHie. Taxum olpasom, wnHdopmannsd OKBHBAJEHTHA
OTpHIATENMEOE >HTPONNH, HJIH, KaK e¢ Ha3Bad ¢Qpannysckaii GHIHK, OJHH H3 TBOPIOB
TeopHE EEfpopMamui, JI.Bprimods, — nersnTponan. Ho ckazaHHOe BhbINe OTHOCHTCH K
OKpVEammeMy Hac MaKpomapy. B MHKpoMupe 3leMeMTApHBIX YacTHI H Merammpe
Kocvoca mnipu ABHXKEHHH CO CKOPOCTSMH, DJM3KHMH K CKOPOCTH C¢BeTa, Bpems
3aMellIsieTcs, a MOPOCTPAHCTBO «HACKPHBJIAETCS», H TOJLKO 3T0 MOXKeTr BbI3BATh
HapyedHe paccCMATPHBAEMbLIX BEIINe 3aKOHOB; APYFHX HCK/0deHn# Her [9].

Ho ¢ HamAMH TOPCHOHHBIMHA NOJASAMH Mbl padoTaeM B MAKpPOMHpe, B HamM -
Habmonenns ¢QuxcupoBanuch B HeM. Bmecre ¢ TeM TOopcHOHHOE moste aeMcTByeT Ha
¢u3ndecknii BakyyMm. Eciia paceMoTperh, W3 KaKHX 3JIeMEHTaPHBIX 9aCTHI OH NOCTPOEH,
TO HZ 3TOT BOHPOC JOCTATOYHO NOXPO6GHO OTBETH] pycckmil ydeHbId-GH3AK AHaToami
EBregbeBEY AKHMOB,

9. BeiBOABI

1. B puanasone gacror oT 1 10 512 xI'n npu aAcTaHnHOHEOM BO3AeHCTBHA 00HApYXeH
HeBEMECTBEHABIM N0JIEBOH NBOHHHK Y KaXI0r0 HCCJIEAYEMOro MaTepHAJILHOI0 00beKTa.

2.Bce mnoJjieBpie CTPYKTYPHI 00GHApYKABAIOT OPHIHAKK' KIACCHOHAKADAM H 9€TKO
pacnpeneasioTces N0 ApXHTEKTYPHBIM GOpMAaM KPHBAIX.

3. Iloaenoit HeBemecTBEHHBI ABOMHMK KAXKIOM0 MATepHANLHOr0 00beKTa HMMeeT B
Openeax OAHOH H TOH ’Xe apXHATeKTYpHOH (opMbl Kak obmae, TAK H TOJIBLKO eMy
CBOMCTRERHbIC MHAHBHAYaJIbHbIe XapaKTEPHCTHKH B paclpeleleHHH BHYTPH HOJIEBOro
[IaKeTa KPHBbIX.

4. Kaxxnomy maTepAaabHOMY 00BLEKTY II0C/J€ TOPCHOHHOIO IO0JEBOr0 BO3aedCTBHA
MOXHO BBIJATE OJEBOH HacuopT B qaana3one #acrot ot 1 po 512 xI'm.

5. lponecc ANCTAHNHOHHOrO AeCTBHA TOPCHOHHBIX MOJeH CBA3aH C re0TPONHIMOM
pacrenui, T. €. C rpaBHTaNAEHd.

6. Topcuonublii renepaTop Moxker paGorare B 3 pexkumax —  NOJOXKHTEILHOM,
OTpHUATEJLHOM A B PeXXKHEME HyJIh-llepexoaa.

7. OrpunarensHoe Bo3JelicTBre (Pe)KAM) TOPCHOHHOIO IOAS NOPEBPamaeT panee
OpraHH30BaHHLIA OJIEBOH NAaKeT B COBEPMEHHO OecOPAN0YHOE paclpeReieHAe KpUBbIX
M NPUBO/HT €re K pa3pymieHAI0; PH TOM KPHBLIE COXPAaHAIOTCA.

8. Imeer MecTo nepenoc AB(GOPMANHOHHBIX CBOMCTB € OJHOro 00nLeKTa Ha APYroH,
NpHYeM NocHeJHHA HpHOOperaeT HpH3HAKHM DEpPBOro, ecjJH TOPCHOHHBIH reHepaTop
patoraer B pexaMe HyJ/1b-Iepexoaa.

9. O6napyxeHpI NPAIHAKA H3MECHEHHA IeOMEeTPHIECKON H30METPHH IPH BO3eHCTBHHA
TOPCHOMHOIO MOJISl HAa T¢ 00HEKTRI, KOTOPhble OTHOCATCH K HENPEACIbHBIM YII€BOAOPOAAM,
T.€. HMEIOT JBOHHYIO CBH3b, — B TOM YHCIE, €CIA T2 CRA3b HPHCYTCTBYET B paJuKane
OPraHHE9YeCKOr0 COeNHHEHAs.

10. Camoit 9yBCTBATEIbHOH 9acTOTOH NEPEMEHHOr0 TOKa, ¢ KOTOPOH 4Yame Beero
Ha9HHAETCS TOPCHOHHOE BJYHIHHE, ABNSETCS YacTOTHAA 06iacTh ot 64 ao 256 xI'n.

11. B cay4ae no/1eBOX0o HecJleXOBAHAA TOBAPHOM 9aCTH pacTeHHH MakcEMadbHBIH MHAK
¥ KadecTBeHHBLIX ILIOAOB H OBOmed oOHapyxuBaercs Ha dacrorax 64 xI'm, a y
HeKayeCTBEHHBIX Ha q9acTore 128 xI'n.
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12. Topcronabie MONA 3a0ACHIBAIOTCH HA MArHHTOPOHHYIO JEHTY H ¢ YCIeXoM
TPaHCJIHPYIOTCH Ha 00BEKT, €c/IH OH HAXOJHTCSH B 30HE MEXKAY HAYIIHAKAMA.

13.B =HeKOTOpHIX CJay4asX TOPCHOHHBIE I0JH CHOCOOHBI MEHATh KOHCHCTEHIHI
HKHAKHX BeHIECTB, IPeBPaias AX B TBEPI0E COCTOSHHAE,

14. Topcuonnbie 1moas cHocof6HLI MEHATH BA3KOCTh TOINIMB (KepOoCHHA, (eH3HHa,
HedTH), IpHIeM JeM GoJbIIe cTeneHb HellPeNeabHOCTH, TeM CELTbHEE ITO H3MEeHeHHe.

15.1Ipm cTpeccoBHIX COCTOSHHAX 00bEKTa B YCTOBHSX HOBBLIMIEHHOH KOHIEHTPRIHE
COJIEBOTO IIATATEJIBLHOr0 PACTBOPa MeHAETCH KOHTYP M0 1eBOre COCTORHUS.

16. OcymecTBiied NepeHoc BAZKOCTHBIX CBOHCTB TOILTHB ¢ OXMAKICHHLIX TOILTAB Ha
TOILTHBA, HAXOJAMHAECS NPHA KOMHATHOH TeMIIEpaType, H HRTEHCHBHOCTE 3TOT0 JIPOLECcC:
3aBHCAT OT CTENeHH HENPENCIbHOCTH HCCIeNYEMOT0 TOILTHBA, IPHYEM B MeHbINek
CTENCHH MEHAETCH BA3KOCTH TOr0 TONIHBA, B KOTOpOM GOIbIe XHMHYECKH YHCTBIY
BeIIECTBR.

17. BosmMokeH IepeHoc B peKAMe paboThl TOPCHOHHOTO FeHepaTopa B HyJh-Iepéxon:
HEeXABOro 00bexTa (Maibnl) Ha KHABOH 00BLEKT (pacTenne), mpUdeM TacTh CBOECH Marepu:
HDOCJIEXHEE TEPSET «B HAKYAA».

18. OcymecTBiieH 9aCTHYHBIN IepeHOC CBOHCTB PONMOJIBLI PO30BOH M KeHb-TIEHS k-
KaJLTYCHYI0 TKaHb.

19.llpa nepenoce KiayOeBbKOBHIX Oakrepmii ¢ GOOOBBIX KYJBTYP HA 3€PHOBL.
NOSBAJIHCE 329aTO9YHBIE IIPH3HAKH HM3MCHEHHS CTPYKTYP # H3MeHEHHEe HEKOTOpE.
MOp(oJIOTAYECKAX OPA3HAKOB.

20.MIpn paGore TOpPCAOHHOro reHepaTropa Ha 06a3e >KHMBOTHOBOXYECKOH ¢epm
0TMEYEHO, ITO TPEXKpaTHad 00paboTka GONBHOre CKOTA JEHKO30M METOAOM HEPeHocs
pexXAMe Hydb-TlePeX0Aa COKpaTHIa 3200.,1€BaeMoCTh KPYHHOI0 poraToro ckora ua 43%.

21. TopcuoHHOe 1I0JIe, 3allMCAHHOE HA MATrHHTOQOHHYI0 JEeHTY, OCYIEeCTBH.:
NeCTPYKIAI0O KJIETOK BHPYCa H IIOBBICHJIO KM3HECTOHKOCTH KJETOYHBIX CTPYKTYp
DeHCTBHIO AHOHCKOro 3nuedainra.

22. IIpuMeneHne KTOPCHOHHOM) BOALI B OOBITAX € 3aPasKeHHBIME CApPKOMOI MBINAx.
OpuBeJa K BBI3JXOPOBJEHHAI0 MbImedl B 50 mpoumeHTax C1y4aes, 2 HOTOMCTBO MBIX:.
HOJYYHJIO TAK0H CHIALHBIH AMMYHHATET, YTO CAPKOMA K HEM He HPHBHABAIACD.

23. TopcHoHHbIE HOJA CHOCOGCTBYIOT YCKOPEHHOMY OTXENeHHAI0 HeTH 0T ee BOXHC.
dppaxuun

24.Ilpa o00paGoTke TOPCHOHHBIM II0JeM He(PTH H3 Ppa3HBIX PETrAOHOB CTPaH.
0TMeqaTcH o0mue M AHAABHAYAJLHBIC I10JI€Bble NPAIHAKH, 9TO MO3BOJAMNET JIEFKO
OBICTPO OHpPeNeNHThL PErHOHANBHYIO IPAHAIEKHOCTD HePTH.

25.MoxHO 3apaHee COCTAaBHThL IIOJIEBOH HaclHOpT /JIH BBICOKO-,  cpegHe- .
HH3KOKa4eCTBEHHbIX 00pa3noB nedTH, H 32 09eHH KOPOTKHH NPOMEXYTOK BpeMeHH.

26. C momompio TopcHoHHOTO Tenepatropa «Koioxon», paspaGoranuore Kapmosnis
H.K., M0oxxHO H3MERHATH BA3KOCTH HeTH OpAMepHO Ha 15,7%

27.Eciim npAa  po6erde HedtH Oyser paGorarh TOPCHOHHBIN reHepaTop, TC
OpPEACTABIACTCH BO3MOXKHOH 3JKOHOMHA >HePropecypcoB, T.K., H3IMEHANA €€ BA3IKOCTH, e¢
Jierde U3BJEKATH H3 HeJp.

28.B cayd4ae TpaHCHOPTHpPOBKH He(TH (0C00eHHO W3 cAOHMpCKHX palioHOB B 3HMMHHI
OepHOA) MOXKHO YCTAaHOBHATE TOPCHOHHBIH TIeHEPATOP HENOCPEACTBEHHO B IHCTepHAX
MeJIe3HONOPOXKHLIX COCTABOB, C TEM, 4To0bl HedTH B ITOM CJIydae He MEHMIA CBOHX
BA3KOCTHBIX CBOHCTB.

29.B pacreHHEBONYECKOM XO03sHiCTBE OPH HCHO/H30BAHHHM TOPCHOHHBIX IeHEpaTopos
0TMedeHO Oojee HAHTeHCABHOE pAa3BATHAE 3€JeHOH Macchl pacTeHdAH, — o0colerH¢
KyKYpy3bL.

30. Do wmcay HapzeMHbIX noberos 006paloramHble TOPCAOHHBIM HNJIEM PpacTeHHs
HMead npeAMymecTBa Ha 60,7%  BbicoTe cTedns, Ha 32% N0 JyMHe Koooca, i Ha 63% no
KomgecTBY 3eped. OnnaKo Ha oqHoH TOH ’Ke ILUIOMANHA YpOoxKaH CHILHO BapbAPOBAJ — OT
8 10 25 wra. -
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® H3JIOKEHBI JKCHCPAMEHTAIbHBIC Pe3yJbTaThbl BO3ACHCTBHA
MOCTETHYTbIE JAIHO MHOH, JAG0 Te, B KOTOpLIX § NpHHAMAJIA

KpoMe HA3N0KEeHHBIX, TaKKe HMeEeTcd MHOr0  JAPYyrax
MATEpPHAAIIOB JPYIrHEX CcHEeNHAAJACTOB, H K HACTOSAIIEMY BpEMEHH
HHaxoscaes SexnEIoN SKCIEPHMEHTAIBHBIN MaTepHA), YOeAHTENbLHO NOKa3biBaromui, Y10
BO3NelCTBEe TOPCHOHHBIX II0JeH Ha MaTepHAIbHbIE 00BHeKTHI JeHCTBATEILHO HMEET
wecrs. H x0T HbIHE CJIOKHIACh CHTYAUHS, KOra SKCIEpHMEHTAIbHAA 9acTh IPobiembl
omepeRaeT TEOPETHIECKYI0, TeM He MeHee B HayKe IKCIEPHMEHTAIbHOE NIOATBEPKACHHE
BCerJa ABJIAI0CH KOHETHBIM 3TAOM JOKA3aTEIbCTBa HCTHHEL.

10. B3riasigpl y4eHbIX~-(PH3HKOB
HA NPUPOAY TOPCHOHHEBIX HoJIeH

OU3AKA NATH YKEe HEMAJIO JOKA3aTENbCTB H MPOJO/IKAIT pa3BABAThH TEOPETHIECKYIO
YacTh 3TOH BaXHOH Opo0JeMbI, HECMOTPS HA YHHHMBIE UM NpensaTcTBHA. B Hacrommee
BpEMs OHH PACKPBIBAIOT NPHAPONY TOPCAOHHBIX N0oNeH N0CTaTOYHO ycnemHo (AKHMOB,
Barpos, Illunos, Ilunynos u murorame apyrue; [10]). Hanpamep, Mlanynos ®.5. Tak
Ol[eHHBAaET TOPCAOHHBIE NoNn: «O49eBHAHO, YTO CKOPOCTh PACIPOCTPAHECHAN TOPCHOHHBIX
noneii 0eckOHeYHA, H BOJHOBAsI ero QyHKIHA 0c000 «oprana3oBaHa» (oJiee CHILHO, YeM
Bech u3mgecKHi Mup» [S].

CoBpeMeHnHast KBaHTOBAS MEXanWKa, ¢ IIOABJIEHHEM 3HAMEHHTOIO YPaBHEHHSA
Mipepmnrepa, ¢ KOTOPhIM COTIacCAIACh GOJBIIAHCTBO KaK PYCCKHX, TaK H 3apy0ekHbix
(H3NKOB, NOKa3bIBAET, 9TO 32 HpeJeNaMH (H3AYECKOr0o MApa cymecTByer eme Gogee
CJI03KHO OpTraHH30BAHHBIA BOJIHOBOH OesMaTepHaIbHbIH MAp. B nmocaennee BpeMs 310 €6
CTOIIPONEHTHOH TOYHOCTHI0 JOKa3ajJa MaTemMarHdeckas H ¢mzAveckas BHayka. M jgaxe
HrioToH B Te AajlleKHe BpeMeHa JOragblBajcs O cymecrBoBaHHA (Kak celiwac 370
Ha3bIBAIOT B Pu3AKe) «(hA3IHIECKOr0 BaKyyMay», KOTOPbIH OH HA35IBAaX 3¢GHApPOM.

Crano OniTh, (pH3HYeCKHH BaKyyM, KaKk MHe JAYHO NOSCHHAJI pPYCCKHH y4eHbBIH
opogeccop B.I'.Barpor (xKpynHbli cHeuuaJdcT 10 TI0JHAM KpY4YeHHS), MOXHO
OpeNCTaBHTh Kak  B3aHMoOAeiicTBAe GH3HIECKOr0 BaKyyMa C TOPCHOHHBIM MOJIEM.

Teneps, ecrm  BO3JeHCTBOBATH
TOPCHOHHEKM nmoJjieM Ha

¢u2udyecKHii BaKyyM, TO MOTYT
IIPOH30HTH 1Ba COOBITHS.

¢du3HyecKyi BaKyyM

MaTepAANbHEIE 00BEKT

B.I'.barpoB (4T00bl ObLI0 DOHATHO HECBEXYIIHMM) HPEXCTABIAN CTPOeHHE (PHIAIECCKOrO
BAKYyMa B BRjle De3HHOBOrO KBaJpaTa, KOTODLI CIYXHT Kak Obi MaTpane# AJis Beex
CYMECTBYIMHBX MATEpHANLHBIX 00LEKTOB, KOTOphIE 10 Hame# cxeMe OyAyT HMeTh BHJ
TPEyToJbHAKA.

1-e coOrrTEe. TopcHoHHOe mone nelicTByeT Ha cocTOSHMe (H3HYECKOI0 BaKyymMa B
DOJIOKMTEILHOM pexnuMe. B 3ToM ciaydae pe3HHOBRIM KBaapar I0J AeHCTBHEM
TOPCHOHHOre moas (+) rjie-T0 PacTATHBAETCH, a Te-TO CXKHMAaeTcsd, T. €. BO3HAKAET ero
JedopMannsg. B ciiygae I0JOXKHTENBHOT0 pexaMa pafoThl TOPCAOHHOrO MHOJS 3Ta
JepopmamaAs BBI3OBET Hanboaee HpaBHIbHOE, 00Jiee Pe30HAHCHOE B3aHMONEeHCTBHE
HACTHR HAXoAAmMerocs Ha HEM TPEYroJabHAKA, YCHIHT NpHA 3ToM 0ojice NpaBHILHYIO
CHHYDOHH3AMHIO 3 IEMEHTOB MATePHAJLHOr0 00b€KTAa, H B 3TOM 00beKT€e YCTAHABIMBaETCS
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JAy9muai mopanok, T. €. CHIDKAETCH JHTPONHA MaTepHaAbLHoro odvexra. H B pesysbrate
3TOT 00BEKT CTAHOBATCH 00JI€€ XKA3BECHOCOOHBIM — €CJIH 3TO JKHBOE CYyNIECTRO.,

MoxHO DpeanoIoXKuTh, ITO HAN PEe3HHOBLIH KBaIPAT, T. €. PHIUYIECKHH BAKYYM, €CTh
BOJIHOBOM HOCHTEJIb CYNIHOCTH, H OH §oJee C/I0KHO OPrapH30BaH, YeM QHIAIECKHI Mup.
o Muenuto Illnoynosa, nam pusmgecknii MEP — 3T0 HOJIYXa0C, H ero AepXKar B y3ie
BOJIHOBble QYHKIHH GUINIECKOro BAKyyMa.

BepHeMcs k HameMy HpHMepY, T. €. K cXeme pH3HIecKoro Bakyyma. Ec/in TopcHoHHoe
[0/1¢ NEPEBECTAH B OTPHNATEbALIA pexuM paGorni, T. €. BHI3BaTh CHOBa edopManuio
¢puzngeckoro BaKyyMma (T. €. KBapara, HO B MHHYC-PeKHMe), TO IPOHCXOAUT HapymeHue
OOpHAKAZ MATEPHAILHOIO 00BeKTa — HApyIaeTCs HIH 0cIal/sercs CBS3b MeXAY
OTACJBbHBIMH €ro 3IEMEHTAMU, H €ro IHTPONHSA BO3PACTAET, T. K. HOPAXOK YMEHbINAETC.

Hy:kHo 4YeTKo pa3imdaTh NOJOKATENLHOE H OTPHUATEILHOE HOJH, TOrJa MOXKHO
NeJIeHANPABJICHHO YIPABJIATh HMH NpPH CO3JaHHH HOBBIX TEXHOJOIHHA. A ¢ TOYKH 3peHHs
punocodpckoil MbICIH PUIHIECKHH BAKYYM NepPBHYEH, T. €. HEBemeCTBEHHOE IHePBHYHO, &
mMarepus Bropmana. 11 e mckmio4eHo, 9T0 cO3XaHAE MATEPHH HAYaN0Ch ¢ BO3OYyXaends
HEBEmIECTBEHHOr0 (H3HIecKkor0 BaKyyMa, 9YTO TAKKE NOJTBEPKIAETCH H PYCCKHM
npaBocaaBHeIM crapueM ®PeodanoM 3aTBOpHUKOM. YKe IKCHEPHMEHTANLHO JOKA3RHO,
9T0 CYIIECTBYET NOJOXKHTE/JbHOE H OTpHIATeJbHOe TOpcuoHHoe moJjge. Kpome Toro.
CYIIEeCTBYeT H TPETHil peXAM ero padoThl — HYIh-NIEPeX0, HIH -3pdexr (cm. pabory
Axumosa A.E., Boiiayka B.B. u Tapacenxo B.f. «/lansHogeficTBYIOnIHE COHROPHbIE MOJIS:
puznueckue Moxean.» — HpenpaaT Ned, Kues 1989) [2].

EcrecTBeHHO BO3HHKAaeT BONPOC, He ABJSETCH JH NOJNOKHTEIbHBIH pexuM paGorhb
TOPCHOHHOr0 N0/ OJHHM H3 HHCTPYMEHTOB, ¢ HOMOIBLIO KOTOPOro COIXABAJCA Ham
MaTepHANLHLIA MHEpP. I3TOro HHKTO HE 3HaeT, 2 Mbl OepeM Ha ce0sl CMEI0CTh YTBEPXKAATE,
YTO0 TOPCHOHEBLIE NO0J — 3T0 9ucran Gecopmuma. Tak  paccyskaaer, HampHMep,
I0.BipobneBcknii, korophii B kpure «IIyrp B Anokamuncuc» [11] kpBTHKyeT Bceex
DOAPHA, KTO 3aHHMAaeTcH NpoGieMoii TOPCHOHHBLIX noJei.

Bo-nepBbIx, HaMm, JIIOASM, He JaHO CYAUTh, KaKoe TBOpenHe boxne, a kakoe Her. S emy
TOXe MOry NpOOMTHPOBATH Hamero crapua Peodana 3aTBopHAKA, KOTOPLIH yKa3biBal,
YTO BCAKANA BelNh HMeEET CBOI0O HEBEMIECTBEHHAYIO CHITY, KOTOpast ee 00pa3yeT H XEPAKHUT Kax
el 10JI0OKeHO NpH co3JaHHM. Bor 3Ty caMyio HeBemecTBEHHYI0 9YaCTh HEKOTOPhIX
MATEPHAILHBIX O00BLEKTOB MBI MOJYYMJIH YXKe 3KCHEPHMEHTANBLHO, H HEe ¢ HOMOIMBLID
0ecOBCKMX CHJIL, 2 IPH DOMODIH cHJ TexHHdecknx (npuGopos). Yenosexk He padoran B
HAIDHX OJKCIEPHMEHTAX HH B KadecTBe TreHepaTopa, HH B KaJecTBE NPHEMHHK:a
TOPCHOHHBLIX MOJIeH.,

[pasna, 1 Be HCKII0YAI0, 9TO YEJO0BEK CIIOCODEH reHEPHPOBATE TOPCHOHHLIE OJH: 3T0
TaK HalbIBaeMble 3KcTpaceHchl. I cama He 3kcrpacenc, AKHMOB A.E. Toxe um mHe Obia,
N03TOMY paccMaTpPUBaTh, 2 TeM Gojee mx cyauTh s He Oepych. MeHs JIHIHO BO3IMYTHJI
I0.BopoOnencknii, koraa o KpETHKOBAT A.E.AxaM0Ba. ITOT YIeHbIH — eJHHCTBEHHbIH,
KOTOPBIii BO3INABAHET CAMYI0 AKTYAJbHYI0 H CAMYHI0 HOJE3HYI0 AJ8 HameH CTpPaHbI
opoGiemy. CerogHst Hac cracaer «SifepHbIH IHT», a 3aBTPa HaM NOTPe0yeTCH «IMHT
TOPCHOHHBII).

A.E.AXdMOB MYXe€CTBEHHO, €O Bcell IPakNaBcKoll OTBETCTBEHHOCTHIO HPOAO/LKAET
yciemHo pa6oTark HECMOTPS HA JIOThIE HANANKH HA HEro Kak co CTOPOHLI HHOBEPIEB H
HHOPOAIEB, TAK H €O CTOPOHKI naTpuota «Pycekoro xoma» H0.Bopobresckoro. Jlyame Onr
OH KPHTHKOBAJI TeX «HMCHOJHHATE/IEH) TOPCHORHLIX NoJiel, kKoTopbie yexaun n3 Poccun B ee
caMoe TsDKeJI0e BpeMs H 0CeJTH, Hanpumep, B Asrany. llosroMy He HCKII0WEHO, 9TO OHH He
Y Hac, a Ha 3anajge paboTaoT B JaHAOM HAy9HOM HANPABJICHAHA.

Bo-BTopnix, ¥0.BopoGsesckuii He pa3obpaics B caMoil CyTH TOPCHOHHLIX 3 dexToB.
OB, noBAANMOMY, HE NOHHMAET, 9T0 NPHBLITHLIE 32KOHEI QHINKH 3Jech He paboTaoT, U
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IpHE pPACCMOTPEHHH CYNIHOCTH TOPCHOHHBIX BO3JeHCTBHH HYKHO HCHOJb30BATHL HOBYIO
hH3IAKY.

B 3akiioueHde Xo09y CKa3aTh, 4TO KHAryd, mogobunie xuure IO.Bopobnescxoro,
CYHTAIOMHE TOPCHOHHYIO 3HEPreTHKY 0eCOBINMHON, MOrYT CepheZHO BOCOPENATCTBOBATE
DA3BHTHIO 3TOr0 BHIA jHEPrernKH. TaKas HeHOpMAJbHAas CHTYANUd B OKOJOHAYYHOH
ofsracTe Bo3EHEK.12 B Poccuu me Buepsbie. Eme B 1938 r. Ha MexxIyHapoaIHOM KOHrpecce
¢u3HK0B fbL1a BbiCMesHA HJed HCHOJLI0OBAHAS ATOMHOH JHEDPIHM, B pe3yjbTaTe Hero
TBop9ecKas MbICIb PYCCKHY QH3HKOB NPHOCTAHOBHAACE A0 1945 1., moxa amepuKkannbl He
¢GpocH.1H aToMHYI0 00MOy Ha AMOHCKHE TOpoOaA.

Boaee gem Ha 20 ner 3aropMo3miachk B Hamed cTpaHe H reHeTHKA. A TeNepb BOT He
XOTHT CJALIATE O TOPCHOHHBIX HOJAX, Koropsie eme 18 Jier Hazan OBLIH OTKPBITHI
3KCHepHMEHTAJILHO.
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IIpunoxenn

ITporokoa

MOP$OJOrHIecKOro 0CMOTpPA PACTEHHH A9MeHd H 0BCa, HOIYICHABIX M3 CEMIH,
obpaboranunix oo I[I{-3¢pdexTy /neperoc ¢ nnipest/

Ogpec HI0JBCKOU NOoCAIKHE

foon Merpoi/

1. OTmeueno OTCYTCTBHE NPHHIMNHANLHBIX OTIHTHA B MopdoJoruu crebia-Boi
9aCcTH.

2. Kymenne ciaaboe: u3penxa asa crebis U3 OJHOH 30HBI KYIIEHUS, 2 B OCHOBHOM —
10 0ONHOMY cTe0/II0 Ha pacTeHHe.

3. B 30He BepxHEro y3ja KyMEHHH® Y OTAEJNbHBIX pacTeHHii oTMeYaercs YTOMMeHRe
CTaJI0HA, HANOMAHAIOWee KOpHEBHIE.

4. OTCYTCTBYeT THOHYHAdA 30HA KyIIEHHs.

5. IloGer mepBoro NOPSAKA B HOX3EMHOMN YACTH YNIHHEH.

OsBee H1016CKOH NOCATKH,
HO 3eMelbHbIH YIAaCTOK HoJaydine

1. B nenom Te ke NPU3HAKH, 9T0 H ¥ HCTPHHCKOro ofpasma. OTidaHe JdoIh B TOM,
YT0 CTAJI0H DOJbLIOEro JUAMETpPA, H Hepe] 30HOM KYIeHHs NPAKTHYECKHM Y Beex
pacTeHdil HMeeTcs YTOJUIEHHe, H3 KOTOPOre N HAYWHAeTcH, COOCTBEHHO, 30H:

KymeHHs.

HuaMens BecenHeH ocaqKu, 00pe3aHHBIA B Hi01e 0N KOPeHb
B yOpannbii 11 cedratpa

1. Heckoabko ciraGee BoIpaxeH KOPHEBHIMHBIH YIACTOK 110 CPABHEHHIO ¢ OBCOM, HO ¥
paaa pacTeHdil O0TMedeHa BTOpast 30Ha KymegH#, YTO 0ojiee XapaKTepHO AJis
KOPHEBHMA THNA NBIpes.

2. B yaiHHEHHBIX MEXKIO0Y3IHSX CTAIOHONONOOHOro ydJacTKa HepeaKko OTMedaercsd
yTONMINeHHe, 9TO0 TAKKE XAPAKTEPHO Y KOPHERHMA, CONEPIKAMEro 3anNacHbie
BEmIECTBA.

ITomemenne Bcex aHAH3IAPYEMbIX PACTeHHH B YCIOBHAN NOBLIMEHHOH BIAXKHOCTH
OpABeN0 K HDPOPACTAHMI0O OTAH((EPEeHNHAPOBAHELIX I[IOYeX HAa CTAT0HAX H
KOpPHEBAMENOA00HbIX oTpocTKax. OcoGeHHO XapaKTepHb! I8 KOPHSBUIN ONHCAHHBIE
ocofeHHOCTH Yy fAYMeHs — Ooabme YTOJMMIeHHEH ¢ 3a0acHBIME BeIMeCTBAMH H
BTOPHIMBIX 30H KyIEHH.
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