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I'naBa 2. Pu3uka GaHHOTO NMpoONECCa

«Bepume au evt 8 boza?» — cnpocuau mMeHA.

«Mne amo He HydicHo. A SHAIO!» — omeemun a.

A Bcerza cuurai, yto Yer08ex omaunaemes om Hu6omHoz20 u

pacmeHusn He mem, YUMo OH xouem, a mem, Hmo oH xouem. OObEKT

xoTeHUsA YesoBeka JIeXKUT B IUIOCKOCTH €ro JKeJaHus BJIAJIETh

OmpefieIEHHBIM O0BEMOM 3HAHUM, IIOJyYUB €ro M3 OTPOMHOTO MOPs

nadopmaruu. O6bATH TakoM 00bEM MHDOpMAIUKU mMo3BosisieT Pazym. Cama

o cebe mHpopMmanus BceM oTkpbiTa, HO YTOBBI IIPEBPATUTDH EE B
3HAHUE, HY2KEH PA3YM.

Bena MHOTUX JIIOJIed 3akJI0yaeTcsi B TOM, YTO OHH He IOHUMAIOT
r7106a7TbHOTO CMBbIcIa Tpoucxosmero. O6 3ToM oueHb XOPOIO paccKasasl
H. JleBanioB B IIepBOM TOME CBOEH KHUTH «3€PKAJO MOEH IYIIH».
I7obanpbHOE TIOHMMAaHHWE BCErJla JIEXKUT 3a paMKaM{d W3BECTHOTO U
YMOIIOCTUTAaeMOT0. DTO TaiHa, mepeji KOTopoil YeloBeK OCTaHABJIMBAETCS
oZI06HO OyMa)kKHOMY KOpAOJIMKYy Iiepes CKayol. 3arjisHyTh B Oyzaylee
MOIJI TIPOPOKH WM Te, KTO 00JaZiajl BO3MOXKHOCTAMHU 3TO cJieyiaTh. HX
HUKOT/ZIAa He TOHUMaIu. Tak ke, Kak /0 CHUX IOp He Bce IMIOHMMAIOT TO, YTO
ropopwin u nucasu H. JleBamoB m A. XaTbi00B. OmnmcbiBaeMash HMH
KapTUHA BBITJISIIUT HACTOJIBKO (DAHTACTUUYHOM, YTO HAallOMUHaeT Open
CyMacIIIe/IIIero, Kak CUUTAIOT MHOTHUe. BlieuaTiieHue ycuanBaeTcss 3a CUET
TOro, 4TO Oy/ayIee UM MPHUIIIOCh OMUCHIBATH B TEPMHUHAX HACTOSIIIETO.
Jlromu cnocoOHBI (aHTa3UpPOBaTh TOJHKO B paMKax HM3BECTHOTO uM. U
IIOATBEPKIEHUEM BTOTO MOTYT CJHYKUTh JIB€ TIJIaBbl TPETHEro ToMa
«3epkaso Moe¥# /lymu» HamucaHHbIe nepen «yxomom» H. JleBaroga.
MbI CMOTPUM BOKPYT ce0s1 M BUAMUM pas3Hble mpeaMeTbl. Ho Mexay sTuMu
npeameramu 1 Hamu BCEI'TA CTOAT ITOCPEIHMKMU — Hamy 4yBCTBA
(oboHsIHME, OcCs3aHHWE, BKYC, CIyX W 3peHHe). Ham rmrmaz mnosyuaer
WH(OPMAIIHUIO U3 BHEIITHETO UCTOYHUKA U [0 «HEPBHBIM» KaHAJIaM JIOBOJIUT
eé 1o Mo3sra B BHJIe UMITyJIbCOB. B TOJIOBY HENOCPEJCTBEHHO IOMAJIAeT HE
CTyJl, Ha KOTODBIA MBI CMOTPUM, a HAOOp HMIIyJILCOB, KOTOpble MO3T
pacmngpoBbIBaeT B o6pas crysa. IlpaBuabHO M0O3T pactindpoBbIBaeT WU
HeT, Mbl He 3HaeM, HO Mbl BEPHWM, UYTO IIPABWUJIBHO. Havitu
TIOATBEPIKIEHNE 3TOU BEpe HEJb3 .



Yurarenb, HaBepHOe, 0OpaTH/I BHUMaHHE HA TO, YTO 4YeM OOJIbIIe
HayKa y3HAa€T O MHpE, TEM IIHpPE CTAHOBUTCA 00JIaCTh He3HaHHUs. Bcé
OTHOCHUTEJIbHO, NPUOIU3UTETPHO U COMHHUTEIBHO, HUYETO ITOJTHOCTHIO
[I03HATh HEJIb3S, JaKe CaMyl0 MAaJIeHbKYIO IBLIMHKY, HE TOBOPs YK€ O
JKUBOU KJIETKE WM JeATeJbHOCTH Mosra. Ho mpu 3TOM JIFOAM, BOIIPEKHU
cobcerBeHHoI soruke, BEPAT, YTO MO>KHO ITIO3HATH BCE. Ha To,
YTO 3Ta Bepa *KECTKO MMPOTUBOPEUHT IIPUPOJIE, He OOpaIiaau 1 He 00paIamT
BHUMaHMA. Hayka nmproOpeTaeT aBTOPUTET PETUTHH, YbH HOCUTEN BEPUIN
U JI0 CHUX IIOp BepST, BOIPEKH 37PaBOMy CMBICy, B €€ CIOCOOHOCTH
MMOTEHIIHAIBHO ITO3HATh BCE. OAHAKO pa3Max MbICAU OOJIBIIMHCTBA JIIOAEH
HHUKOT/Ia HE BBIXOJUT 3a PAMKH «IIOCAJIUTh JEPEBO, IOCTPOUTDH JIOM,
BOCIIUTaTh pebEéHKa». Bcé 9T0, 6€3yC/IOBHO, MPEKPACHO, HO KTO-TO JIOJI?KEH
JlyMaTb O ITOCA/IKEe JIECOB, CTPOUTEIBCTBE TOPO/IOB M BOCIIUTAHUH HApO/a.

[Tpo coBpeMeHHYI0 HayKy MBI €Ill€ IIOTOBOPUM, U 1moJIpoOHO. be3 aToro
He Oy/leT TOHMMAaHHUs TOTO, KaK U B KaKyl0 CTOPOHY «komarth Jlomarou
MO3HAaHUA», HO, TIPEK/IEe BCETro, — I7Ie XKe 3Ty «Jlomary» B3ATh?

EnuHCTBEHHOE MOE MPEeuMYyINEeCTBO Ilepesl MHOTUMH, Ha KOTOPOe S
MPeTEHYI0, — A BCErJa MBICJIVII U CyUJI O IIPOUCXOZAIIEM CAaMOCTOATETIBHO.
U He TOJIBKO ITIOTOMY, 4TO JIeBalioB «ceodun meHa 6 banio».

MbI KUBEM B 3Py SMOXAJIbHBIX OTKPHITUH U cOObITHH. C IOJHBIM
IepevyHeM 5TUX COOBITUM MOXKHO BCer/la 03HAKOMUTHCS B MHTEPHETE UJIHU I10
TB. Ho TB syuiiie He CMOTpPETh, MOTOMY YTO IIOTOM IPUAETCA «HMATH B
BaHio», a Ty/ia nocjie TakUX IPOCMOTPOB MOTYT U He B34Th. Ho maxe eciu
u cmorperb TB, BocToprasch: cerofHsAIIHeN esaTesnbHOCTh I[Ipe3uzeHTa
crpaubl, I[IpaBurenbcrBa, Onummnwuiickoro komwurera, OOH, IHOHECKO,
IIPABUTEICTBEHHBIX YUPEKIAEHUN, PETUTHO3HBIX MEPOIPUITHH ¢ «/lapamu
BosxBOB», «MoOIIlaMU YyJAOTBOPIIEB», IMPUBE3EHHBIX U3 JAJIEKON CTPAHBI
(XOTA U CBOU TaKWe >Ke eCThb), HayIHO-HCCJIEIOBATEILCKUX WHCTUTYTOB U
BBICIIIUX Y4YeOHBIX 3aBe/[eHUN, W3BECTHBIX YYEHBIX, IIPENoJaBaTeseH,
CIIEIIUAJIMCTOB, TOCYZIJapCTBEHHBIX U OOIIECTBEHHBIX JlesiTesIel, JlaypeaToB
HobeneBckux, MeXIYHAPOJHBIX U TOCYAAPCTBEHHBIX IPEMHUH B TaKHUX
obsactsax, Kak wuH@opmanusa, wWHopMaTu3amnus, HWHGHOPMAIUOIOTHS,
¢busuka, xuMHsA, MareMaTUKa, OWOJIOTHSA, AaCTPOHOMHUS, MEAUIINHA,
HCTOpUS, COITUOJIOTHS, SKOHOMHKA, KOMIIBIOTEDHbIE HAyKW, IIOJUTHUKA,
punocodpusa, KyapTyposorus, HUHPOPMAIUOJIOTHUECKHE PeCcypchl U
TEXHOJIOTHU, CPEICTBA MaccoBod WHMopMaruu, uHGOPMAINOI0THIecKast
Ge30IacHoCTb, U T.71., — BCE PABHO, IIPUIETCA «MATU B BAHIO».
CerogHANIHYE HAIIM 3HAHWUA U NO3HAHUA YUTH OT 3TOr0 He IIOMOTYT.
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Ceromass mMHorue (6Js1aro, ecTh HWHTEPHET, B KOTOPOM MOXKHO «H JYIIY
U3JIUTh», U ce0Os BBIPA3UTh, U JAPYIUX IMOYYUTH) OPOCHUIIUCH PACCYKJIATh O
BceneHHoili, BbICIIEM pasyme U BOOOIIE, — BOIPOCHI MeJIbUe BCEJIEHCKHUX He
paccmatpuBatoT. C IIeHOW y pTa KpUYaT OHU Ha Bcex yriax: «Mbl 4hTaiu
H. JleBamioBa! MBI HeCcEM B «Macchl» €ro reHHaJIbHbIe HOBbIe 3HaHuA! Ham
Huyero 6ojiee He HYXKHO, IIOTOMY YTO MbI — 3HaeMm! MbI Bce €ro pOJIUKH B
YouTube cvorpenu, u He omuH pas!» JIpyrue Toke Kpuyar: «A MbI H
H. JleBamoBa mo3Hamu, u A. XarsiooBa uyutaau (HEKOTOPHIE
nobapysaoT: «..nu H. Mopo3oBa»). 11 Ternepr — HaM BCE IIOHSATHO, HO
«CJIOKUTHh 3THU TO3HaHUsA» C TpyZamu A. XaTbi00Ba — HEB803MO}CHO!
OpuH nmpotuBopeuut apyromy. OpuH — npo CyIHOCTb, APyrod — mpo Moar
(ma emré u mpo cuepMaTo30u10B). KapTHA MUPO3/IaHUSA HE CKIabIBAETCs! »
[IpaBna, nosiBiasiuch 3HaToku «HeomHopomHoctu BceesaeHHOI» (7715
TeX, KTO He B Kypce — xuHura H. JleBamoa «HeomHopogHasa
BcesneHHasa») ¢ JeKNUAMH W CeMHHapaMu i TocaenoBatesnein. Ho
IIOYEMY-TO HU OJUH U3 «OPraHU3aTOPOB», «3HATOKOB», «y4EHHUKOB U
«IIocyiefoBaTeNieli» HUKOTJa YW HUKOMY He yKasaJl W He pacckasas
(COKpBITBIE 3BHAHUA?), YTO ABHUJIOCH IPUYMHON co3ziaHusa BceneHHOU (XOTs
61 — mo H. JleBamoBy) u He sIBJseTCs JU caMa BceseHHas OTXOJaMu
Zpyroro mporiecca (xoTs 661 — 1o A. XaTeiO0BY)?

IIo mHeHUIO A. XaTbI6OBa, C KOTOPBIM A IMOJTHOCTBIO COIJIACE€H (a A€J10

yhTaTeed — caMUM B O5TOM pa3o0paTbes), — MPUYUHOU CO3AAHUSA
Bcenennoii saBwica «Iloxkap B bBaHe» B yCIOBUAX OTCYTCTBHUA
«HCTPYKIMHU 1O €€ 3Kcmryaramum». UV go06aBiao — ¢ yIETOM

UCIOIb30BaHuA «Bennka u JlomaTbI», UTO «COIJIACYETCA» C KOHIIENIUEH
Bosbiioro B3pbiBa U o6pazoBanueM chepbl Xab671a, Hmoodvl ocmaavHoil
Kocmoc He Moz emMewusamsvest 6 nNpoueccbl CO30aHU HCUBOIL
KAemxu u3 nvliu, a makdice 00HOpooHocmu BeeaenHoii.

KoneuHo ke, K 35TOMYy YMECTHO NIPWIOKUTD:

- Nucrpykmuio NO1 (B 6 TomMax ¢ 1 NPWIOKEHUEM IO/
HazBaHUeM « MHcTpyknusa no banHomy nesry» A. Xatsi00Ba),

- Nucrpykmuio N2 (B 10 kaurax «crounnk YKuzHu» u AByX
ToMax «CymrHocTs ¥ Pazym» H. JleBamiosa) u

- IIpnioxkeHnue 1oja HaszBanueM «3HaHuUA oT Na_Yama»
(rpymmbl aBTOPOB) M, KOHEUHO K€, 3Ty KHUTY, €CJIU JIOYUTATh €€ /10 KOHIIA.

HexoTopble BBIZIEPKKU U3 3TUX UHCTPYKIUH MIPeJJIaratoTCs BalleMmy
BHUMaHUI0. Hy>KHO ITOAYEPKHYTH, YTO OA30BBIN MaTEPHUAJ IO MaTEMaTHKE,



(bI/ISI/IKe, XUMUH, 6I/IOJ'IOI‘I/II/I, MeAUuINHE 1 HeOeCHOH MeXaHUKe JIyduie BCero
H3JIOXKEH:

- B Tpyaax H. JleBamoBa («IlociemHee o6OpaimieHue K
YenoBeuectBy», «Heomnopomuasa Bcenennasa», «CymHocTh m Pasym»,
«Bo3moxkHOCTH Pazyma»);

- B mMoHorpaduu A. XarbiooBa («XOJIOZHBIN SIEPHBIN
CUHTE3», TJZle PACKPBITBI M JeTaJbHO PAacCMOTPEHBI BOIPOCHI PabOTHI
Cucremsl :kKn3Heo0ecreueHuA 3eMJIN);

- B CTaThsX, ONTyOJTMKOBAHHBIX HA caiite http://rnto.info;

- B cOopHuke «3HaHMA oOT Na_Yasma», KOTOpPBI Takxke
00bsACHUT, uTO Takoe IIporpammbl «CBeT/I», X OCHOBBI, BO3MOKHOCTH U
BCE, UTO C HUMH CBSA3aHO.

Crnenyet TakKe OIPeNETUTHCA ¢ IPUMEHEHHON TEPMUHOJIOTHEN, /Ta0bI
He BBECTH B 3a0JTy’K/IeHUEe YBaKaeMbIX UNTaTeJIeU B Ipollecce IO3HAHUSA.

1. K mnomsaruro «BAHA»  cienyer
OTHECTHU CIIOCOb N3MEHEHUA
CTPYKTYPBI JKUBOW KJIETKU WU
CTPYKTYPbI MOJ3TA 8 meyueHue
00CmMamovHo KOpomxo20 8pemeHuU.

2. K mnousaruio «BEHUK» ciuenyer
otHectd BO3MOXKHOCTU I'EHEPATOPA
«TEMHOM MATEPUN», CO37IaHHOTO
H. JlepamioBbiM, u Bo3MoOxkHOCTH IIporpamm
«CsetJI» cnocobcmeosamsb U3MEHEHUIO
(0300posaeHu0) cMmpYKMYpPbl HUBOU KACMKU U
cmpyxmypvl Mo3zeza 8 meueHue 00CMAIMOYHO
KOPOMKO20 8peMeHU.

3. K monaruio «JIOIIATA» cnexmyer oTHeCTH JINYHBIN TPY/]]
NH/IANBU/IA, KOTOpOMY TIIOCPEACTBOM  HAXOMCOeHUsl,  U3YueHUus,
NO3HAHUA U <«NpPUMeHeHUs» uHcmpykyuu N°1, uxHcmpyxuyuu N°2 u
IIpunoxceHusn, a maxdce daHHO20 6A3068020 MaMepuana, MPeAOCTABIISAETCS
BO3MOXKHOCTb «Iepeitr» u3 kareropuu JIKO/IU B kareropuio YEJIOBEK
B Tedenne JOCTATOYHO KOPOTKOI'O BPEMEHM (3aBUCHT OT
BeJIMYUHBI JIOaThl U yMeHUs TPYAUTHCA €10). C TOUKY 3peHus TO3HAHUSA, B
3THUX BOMIPOCax OE3CMBICJIEHHO COCPEIOTauYnBaThCs HA U3ydeHUU (HakToB.
IIpe/ijlaral0 CKOHIIEHTPUPOBATh YCUJINA HAa IOHUMAaHUU LIEJIOTO U Yepes3 3Ty
IIpU3My CMOTpPeTh Ha dyacTHOCTU. H. JleBamoB HanmoMuHa, UTO HeJIb3s HA
OCHOBAHWY BUJIEHUS MPOOJIEMbI, KaK BEPXYIIIKU alicOepra, e1aTh KaKue-To
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BBIBO/IBI. BI)IBOI[I)I MOZKHO JeJiaThb TOJIBKO TOrgad, Koraa BHUAHWIID HpO6JIeMy
(Bech aticOepr) 1esTIKOM!

Korma mbl ¢ Hukonaem JleBalmoBbpIM B HaIIMX Oecefax 3aTparduBajId
I0100HbIE TEMBI, OH OUeHb KOPPEKTHO FOBOPUJI O JIIOZAX, KOTOPbIE CUUTAIOT
Mup crosnb orpomubiM, yTo HE BEPAT B cBou Bo3Mo:xHOCTU [lo3HAHUA.
HO BEPAT B Tex, KTO, 110 UX MHEHUIO, 3HAET €ro JIy4llle MHOTUX. BepAT B
WLTIO3UIO CYIIECTBOBAHUS CBEPXUYEIOBEKA, CIIOCOOHOTO 32 HUX PEIIUTh BCE
ux npobisiempl. OHM He NOHUMAKT, 4TO Yes0BeK, MO3HABIIUU MUDP U
CKUHYBIIIUU C cebs TPy3 WITI03UH, OKa3bIBAETCA B MUPE JIDYTUX U3MEPEHUH
U OCTIbHBIM TPYZHO, IPAaKTUYEeCKW HEBO3MOXXHO IEPecTylIUTh 4YepTy,
OTZEJAIONIYI0 €ro OT BceX OcTaJbHbIX. OH 3aYacTyi0 IPOCTO IE€PECTAET
CylLlleCTBOBaTh /JJid BceX B peaslbHOM ¢usndeckoM Mupe. CTaHOBHUTCA
00KecTBOM, KOTOPOMY IIOKJIOHSIOTCS W B KOTOpOro BepywoT. Kak wmor,
Hwukonaii crapasicsa nepeybexxaaTh JIIOZed B OMHUOOYHOCTH WX ITOHUMAaHUS.
MHe TOKe MPUXOJUTCA UATU 3TUM IIyTEM B pa3roBOpax C JIIOAbMU, KOTOPbIe
y’Ke B TOM WM MHOU CTeNEeHU «CTOJIKHYJIUCh» ¢ TpyAamu JlepaioBa, HauaB
ux nmo3HaBaTbh. Celfuac OOJIBIIMHCTBO M3 HUX IbITaeTca Kaxkayio HOBYIO
nadopMmaruio 1Mo kKoHkpetHoMmy Bompocy CBEPUTD c¢ wuHdopMmanmen
Huxkomada. Ho 310 — «mocTtpouyHas» mOpoBepKa WM CBepka, U oHa HE
BBIABJ/IAET Bceii kaptunbl. HyXHa mnenpbHas KapThHaA, TeM 0oiee
CerofiHsd, KOrJla CcOOBITHSA, NPOUCXOAAINIME Ha HAIIUX TIJ1a3aX, CTOJb
cTpeMuUTesbHBI. fl Bcerma crapamch i cebsd CMOTpPeTh HECKOJIBKO
«3KpaHOB» W BHJETh BCIO MHGOpPMAIIUIO, KOTOPOH BJIa/IEI0 WJINU KOTOPYIO
MHe IlepeJialoT.

2.1. [IpeadanHuK

C nonsatnem BeHuK Mbl pa3obpasiuch, OH KpaiiHe IOJIe3eH KaK B
HaJIMYWY, TaK U B IPUMEHEHUY, BeJb BCE MBI 3HAEM, UTO Y OOJIBIIIMHCTBA
Mo3sr pacriosaraercs IO/ YepernHONd KOPOOKOH, M IMO3TOMY ITPOCTPAHCTBO
WCCJIEJIOBAHUN W3BECTHO ¥ He TpeOyeT 3HAYUTENIBHBIX 3aTpaT Ha
CKJIQZIUPOBAHMUE OT/IEJIbHBIX 3JIEMEHTOB IPe/IMETa HAyUHBIX UCCIEJOBAHUMT.
Ho 6a30Boil HEpPreTHUeCcKO KOHCTAHTONM COBPEMEHHOU HAyKH JI0 CHX ITOP
apisgercsa JIOIIIAJIMHASA CIJVIA, (1 JI.C.=746 (745,7) BaTT, MOKHO B3ATh
3HauUeHHe 745,85+0,15, TaK KaK IOKa He BBIICHEHO, YeM AaHIJIMICKAas
JIONIa/Ih OT/IMYAIaCh OT aMEPUKAHCKOI), MO3TOMY BCE, UTO OTHOCUTCA K
HAayJYHOMY OIHCaHHI0, ABsgercsa «JIOIIMATMHOM I'PAMOTOM>», u Bce



HayuyHble mpejcraBiaeHuss paccmatpuBaorcs C TOYUYKUW 3PEHUA
JIOIITA/IM.

N3 cnpaBounmka k. Imen
(p1eMeHTBI) M3BECTHO, YTO COBPEMEHHBIN
YyeJioBeK B cpefaHeM (mpu Bece 70 Kr)
COCTOHT H3: KHCJIOPOZA — 43 KT, BOZOPOJA |
— 7 KT, yriepoja — 16 kr, ¢pocdopa — 1,5 KT.
OcranpHast tTabymna XUMHUYECKHUX
DJIEMEHTOB TPUCYTCTBYeT B HEM B
MWUIMTPpaMMaX, B TOM YHCIe U 3aJIEXKU
ypaHa.

gt

Ha HayajibHOM 3Tame, TIIATEJIBHO IEPEMEIIAB BOJIOPO, YIJIEPOH U
KHUCJIOPOZ U 00aBUB B BUJE CIIEIIMH BCE 3JIEMEHTHI TabuIpl MeHieneeBa,
noayuuwau x»cusyro kaemky. Cekper «crenuii», B OTJIUYNAE OT CEKpeTa
«KOKa-KOJIbI», OBI CO BPEMEHEM YTePsH, HO caMa KJIETKa COXpaHWIach U
MOXKET «IIOXBacTaTbcs Hapsagom» u3 Huibcbopusa u KypuaroBus. Ilpu
CO3/ITaHUU >KUBOU KJIETKW, KOHEUYHO, HUKAKUX BBICOKUX TEXHOJIOTUH He
TpeOOBAJIOCH: UCXO/THBIE COCTABbI TOJIKJIM B CTYIIE M 3aT€M IIOAOTPEBAIU 0
HY>KHOH TeMIlepaTyphl (He HIKe TEMIIEpaTyPhl HCIIapEeHUs BOJIbdpama).

CMenTHO, KOHEYHO K€, HO 3TO ObLJIO MMEHHO TaK, IOTOMY YTO €CJTH HET
TMIOHUMAaHUsI MHUPA, HUKAKOTO JIEHCTBUS COBEPIIUTH HEJb3s. BepHee, Tak:
JIEICTBHE COBEPIIUTh MOXXHO, HO OHO OyZeT 0e3CMBICIEHHOCTHIO.
[IpencraBpTe: BBl OKa3aJIuCh B MIPOCTPAHCTBE, I7ie BCE MHOE. Bbl He 3HaeTe,
Yero OIacaTthbCs, K YeMy CTPEMHUTHCA U T.J. BCE BOKPYT UyzHO, DaHTACTUIHO
U HENOHATHO, Kak y Asmchel B CrpaHe uyzec. Hetr anasioruii co 3HakoMoit
JIEWCTBUTEJIPHOCTHIO. Bac TaluT MOTOK COOBITUI, U BbI IOHATHS HE NMEETE,
KaKk eMy CONPOTHBJIATbCA. Tak ObIBaeT BO CHe, I7le HUYETr0 HE MOKEIb
c/leyiaTh, TOTOMY YTO HHYEro He moHuMaemb. CBo0OOsia HpOSBIISAETCS B
nevictBuu. JleficTBre mposiBysieTcs B BbiOope. Ecin Het BpIOOpa, 3HAUUT, HET
cBoOombl. YTOOBI BBIOMpaATh, HyKHBI 3Hauusa. JSHAHWME ECTb
CTPYKTYPUPOBAHHAA WH®OPMAIIVA. Ytobbl mpeBpaTUTH
WHGOPMAILNIO B 3HAHUE, €€ HY)KHO PA3JIOKUThH 10 IOJIOYKAM, OTHECS OHY
K BPEIHOM, JIPYTYIO — K MOJIE3HOU, TPETHIO — K OE3II0JIE3HOM, YETBEPTYIO — K
HEMOHATHOH U T.A. Toraa pok/aercs 3HaHUE, IO3BOJISIOIIEE OMPEAETUTD: K
YyeMy CTPEMUTbCs, uero usberaTb, UTO HUTHOPUPOBATh. I[IpaBUIIBHOCTH
3HAHUS — BOIIPOC OTHOCUTEJHLHBINA (00s1acTh Bephl). MUD MOKHO ITOHUMATh
HEPaBUJIbHO U OBITH CBOOO/IHBIM. [J1aBHOE B pa3bupaemMoi CUTyalluid — He
MIPaBUJIBHOCTh, a MaciiuTtab 3HaHus. CB0OOO/Ia BO3HHUKAET, €CJIM MacITab
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3HAHUS He HU)Ke MUHUMyMa. Ecyin HIKe, TO BMECTO CBOOOTHOTO JIEHCTBUS
OyZieT MexaHWYeCKOe, 3aBUCHMOE OT Yy:KOr0 ITOHMMAaHHs, Caydas WIN
xaoca. 1 BOT Toraa ¥ BO3HHMKJIO 3TO «IIOHATHE», UTO HYXKHO OpaTh CTYIly U
TOJIOUb B HEH UCXOJIHBIE cOCTaBhl. [Ipr 3TOM MOKHO OBLIIO OIUPATHCA HA TO,
YTO, COTJIACHO MOcaeAHUM (yHAAMEHTAJIbHBIM HCCJIEOBAHUAM, «UEIOBEK,
KakK U BcsA BcesleHHas1, XxapakTepu3yeTcsl MATUMEPHOU CUCTEMON U3MepeHUsI
U CEMbI0O COCTOSHHAMH: meépdoe, JHcudkoe, 2a3000pasHoe,
naasmeHHoe, uH@opMayuoHHO-PusuUecKkuil eaxkyym,
uH@opmauuozeHmsblit 6akyym u unHgopmauuozen». To ecTb KUBas
kieTka YesoBeky Oosibllle He Hy)KHA. EcTh, ImpaBAa, CKPOMHbBIE
BBICKa3bIBaHUS OWOGU3UKOB IDAUHOYPrCcKOM IMKOJABI  (AHIUIHSA),
pacrojiarajoiux BpeMeHHbIMH xapakrepuctukamu pasputus JTHK. Ounu
emé B 80-X rojiax mokasajiu, 4To 0.9 MYymayuu 2eHOMAa 00e3bAHbL 6
2eHom UYenoeexka HeobXoO0uUMO epems, npesvluiarollee 6ecb 803pacm
3emau (6onee 4,5 muriuapoa aem). B To ke BpeMsa, MaTeMaTHK
Yanapa BuxkpamacuHrx u acrpodpusuk Ppemna Xoua (paboranu
COBMECTHO) TPHUILIA K BBIBOAY: «CKOpee YypazaH, NpoHEécwuiics no
céa1ke CMAPUHHBLIX CAMOAEMO8, co0epém u3 KYckoe .oma
HOBEWEHbKUIL cynepaailHep, YeM U3 C80UX KOMNOHEHMOo8
CAYUAUHO BO3HUKHEM JMCUu3Hb». V3JI0)KEeHHBI HHKE MaTepual
IpeTeH/lyeT Ha O3HAKOMJIEHHE He TOJIBKO C TOYKOH 3peHus
HETPAAUIMOHHOTO MOAX0Za, HO ¢ VYETOM MOCHE€JHHX HAyUYHBIX
JTOCTHKEHUI.

CoBpeMeHHBII YeJIOBEK JIaBHO JKUBET B MCKYyCCTBEHHOU mpupoze. Ero
¢dopmupyer moTrok wuHGOpMAIUM, TeHEPUPYEMBIH OTONH IMPUPOAOH.
IJIEKTPUYECTBO, Ta3, CBET, BO/Ia, KAHAIM3AIIHA, IPOAYKTHI B Mara3uHe CTaIu
JUTSI UeJIOBeKAa TAaKUMU Ke OOBIJIEHHBIMH SIBJIEHUSIMH, KaK JJIs 3ai11a B JIECY
JlepeBbsA, pydell u Tpubbl. 3asl] He 3alyMbIBaeTcs, OTKy/la OepeTcs BCE 3TO
7100po. CoBpeMEHHBIH YeJI0OBEK TOXKE He JIyMaeT, OTKyZla B PO3ETKe
BJIEKTPUYECTBO, & B Mara3uHe MPOAYKTHI. JIJ1 HEro 3TO Takas ke JaHHOCTb,
KaK COJTHEUHBIM CBET WJIH BO3MYX, a TYT €My IIpeJijlaTaeTcs pasoopamves
c baneil 60 acex moHkocmsax u noOpooOHOCMAX.

2.2. Pazoepémcsa c baneu

Bcem u3sBecTHO, uTO Takoe Bansa. MHorue e€ BHUE/N, a HEKOTOPHIE
Jaxke moJib3yrTcesa. MI3BeCcTHO, 4TO 1ocse nocenieHnss baHu «Kpolia MOXeT
yexaTb», U BBl MOXKETe OKa3aTbCAd B ApyroM ropoze. He cymecrByer B



HWCTOPUU UMBWIM3anuu 0Oojiee KoBapHOTO wu300pereHus, uyeMm baHd,
[ToTomy uTO, KaK TOBOPWJI U mucasl AJeKcaHap XaTblOOB, U C 3TUM TPYIHO
He COTJIACUTHCA:

- BO-IIEPBbIX, HUKTO HE 3HAET, YTO MOKHO OTHECTHU K MOHATHIO
«BAHA»;

- BO-BTOPBIX, Jla’)K€é MHOIOBEKOBOE HCHOJIb30BaHUe baHu He
JIA€T OTBETA Ha BOIIPOC — UYTO HU3MEHsAETCs B OpraHU3Me uesjiOoBeKa I0cje
nocenienusa banu;

- B-TPETbUX, Kakyl0 baHIO Jydine 1ocemarb: Ty, KOTOpas
dopmupyem y ueaosexka paxkoevle KaAemKu, Wid Ty, KOTopasd
cnocoocmeyem oo6pa3osaHu0 caxapHo2o ouadbema? Jra JuieMMa
MOJKET OKa3aTbCsA HEPA3PEIINMON Ja’ke B YCJIOBUAX OYpPHOTO Pa3BUTHA
rporpecca 1 "HQOPMAIIMOHHBIX TEXHOJIOTHN B PA3JIMUYHBIX 00JIACTAX HAYKU
U TEXHUKU.

Emié pas BepHéMcHA K IDPUMEHEHHOW TepMHUHOJoruu. K MHOHATHIO
«BAHS» ciefyeT OTHECTH CNOCOO U3MEHEHU CMPYKMYypsbl HCUBOiL
Kaemxu u cmpykmypot Mo3z2a B TedyeHUEe JIOCTaTOUHO KOPOTKOTO
BpeMeHu. KocBeHHBIE pe3yIbTaThl (YMEHbIIIEHHE Beca Tejla, OCBOOOKeHIe
IO OT >KUPOBOMU 3aIUTHI) TOJBKO YCYTYOJIAIOT HHTEPEC K HaHe.

BaHIO MOXXHO yCTpOUTh M Ha OOPTY KOCMHYECKOH CTaHIHWU (Tam
IpEAIIOUTHUTENIbHEE pyccKass OaHsA I0-4€PHOMY), OT KOTOPOH MOKHO
CIIaCTHCh, BEIOPABIIKCH 3a TIPeEsbl Kopabsis 6e3 ckadaH/pa.

PaccmoTpum BKpariie KJIaccru(pUKaAIUIOo N3BECTHBIX
COBpPEMEHHbBIX OaHb.

1. Pycckas 6aHsA mo-uyépHOMY U IT0-0e1oMy.

2.  Qunckas OaHs.

3. ApabGckas 6aHsa (M1300peTeHrEe MPUITHCHIBAIOT EBPESIM).
4.  Pumckas Oaus.

[TpuBenénnaa wiaccudukanusas bBaHb — A oObIBaress, WIN
abopureHa, KOTOpbIii He 3HaKOM ¢ BaHe¥M W KOTOPOro HeOOXOAUMO TyAa
3aTalluTh, WUCIOJIb3ysl MPU 3TOM JlaKe PeKJIaMy U CEKC-IIOombl. AGOpUTreH
MOXKeT, KOHEYHO, IIOTOM OOHAapY»KUTh OTCyTCcTBUE Mo3ra, HO 3TOT daKT He
JIOJI’KEH ero Oe3MOKOUTh, TaK KaK 3a BCIO HMCTOPUIO PA3BUTHUS «OAaHHOTO
JleJia» 3TOT BOIIPOC HUKOTO He 0€3IOKOUJI U He BbI3bIBAJI HADEKAHUM /1aKe B
YCJIOBHSIX OTCYTCTBUSI HACTOSIIIEA WHCTPYKITUH.

JomoaunurearHo kK «bane», maaa 0OoJsee IJ100aJBHOIO
MpeCTABJIEHHA O HEel, MOKHO OTHECTH:
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Jlroctpy UmkeBCKOTO (3JIEKTPUYECKUH CTYII).
bapoxkawmepy.
ABTOMOOWIH (CTpaHA-IIPOM3BOJIUTEIIH POJIM HE UTPAET).
JI1o60e 3aMKHYTO€ IIPOCTPAHCTBO ¢ BKJTIOUEHHBIM
ayiekTponuTanueM (Hampumep, 50 I, YTO KpaliHe HOIYJISAPHO Ha
npocropax Poccun).

9.  DJIEKTPOUMIIYJIbCHBIE ITPUOOPHI U TEXHUKY, HCIIOJIb3yeMbIe IIPH
JUarHOCTHKe U jiedeHnu (ocobenno, Mosra).

10. KosnebaTesibHbIE KOHTYPBI, IIOCTPOEHHBIE II0 3aKOHAM (DOPMBI
(raiTrHIH).

11. PaguoreredoH, Kak camMbld SKOHOMHYHBIA mpuUOOp It
oTkIoueHuss Mo3sra (B MpocTOHapoabe — FaHTeb A1 Moara).

12. CucreMbl, IOCTPOEHHbIE HA MarHETPOHE.

13. CaMoJIET, KOCMUYECKUI KOPaOJIb.

14. Mope.

® N oo

JIOMOJITHUTEIbHBIA CIIUCOK — He /I aOOpPUTEHOB, OHU JIOJIKHBI
CHayaja Npoumu nepevle 4 NYHKMA, U TOJIHKO I[OTOM IO BKYCY
BBIOUPATH TO, YTO HABXKYT.

Bansa npegHazHaueHa 4yesIoBeKy (IIpeJInosiarajoch, UYTO OHA OyeT UM
HCIIOJIb30BaHa cpasy MOCJIe OTIaAaHNUs XBOCTA W XBaTaHWA Maaku). HUKTO
HEe IBbITAJICA HCI0JIb30BaTh BaHIO, HampuMep, A KylaHUS CJIOHA WJIH
Jaxke Komku. CaMy >KMBOTHBIE 0CO0O INEMETH/IBHO OTHOCATCS K CBOEMY
Mo3ry 1 He CTPEMSITCS CAMOCTOSITEILHO HUCIT0Ib30BaTh BaHIo.

HNrak, 3auem HykHbI BaHU? DT0O N3BECTHO BCEM — PACIapPUTh KOXKY
TaK, YTOOBI CMBITh OTXO/IbI KJIETOK U TPsi3b, yOPaTh SMUTEINAIbHbIE KJIETKH,
HEe JKeJIalolue MPUHUMAaTh ydacTHe B IPOU3BOACTBe mOTOMcTBa «llaps
IpUpOABI» (YWTaeM — YeJoBeKa), a TaKXKe M3MEHUTH OajlaHC TeIlyIa TaKUM
obpazom, 4ToObI elé u Bec cOpocuTh. CTposT OaHH B OCHOBHOM M3 JIEpPEBA.
Ho 371ecph niesiecoo6pa3Ho pacCcMOTPETH PsAJT BADUAHTOB.

JlepeBsaHHaA O0aHA

BaHs 5KOJIOTMYECKH YHCTasl, HACEKOMbIE IPU TeMIIEpaType CBBIIIE
37,5°C ycIeBaloT CHOpPATAThCSI B IMEJX U BBUIE3AIOT TOJIBKO Ha
CBEKEBBIMBITOE TEJIO, MO3TOMY HE CYIIECTBYET OIACHOCTHU KX IOTEPSTH.
OnHako JiepeBsIHHbIE OaHU MMOYEMY-TO YaCTO CrOPaloT, U HACEKOMbIE MOTYT
HE YCIIeTh BEPHYTHCS, YTO YpeBATO OoJiee KPYIMHBIMH (PUHAHCOBBIMHU
3aTparaMy, YeM CTOMMOCTb Ccropepmiero Oenbss u camour 6Oanu. C
HEHAYYHOM TOYKHU 3PEHUA CAMOBO3rOpaHue OaHU ITPOUCXOIUT IIOTOMY,



YTO JIepeBO HMeeT CBOMCTBO «HAOWpaTh» IOTEHIIUAIbl BOABI, U IIpU
JOCTHKEHUU 124% HOPMBI : A !
(IpenenbHOE COCTOSAHUE pa3pylIeHUs
peIéTKu CTPYKTYPBI JlepeBa) :

MPOUCXOAUT Kak OBl «CXJIOTIBIBAHUE»
PEIIETKN ¢ TOTeped psAAa dYacToT

L
¥

Ha 44,375375 OKTaBe c
dopmupoBaHuem PEIIETKU
Ha 54,375375 OKTaBe (cazxka).
Pasnoctp — moTeHIUasbl Ha 48
OKTaBe, - XOPOIIIO BU/THBI

HEBOODY)KEHHBIM TIJIa30M 6 eude
deiiepeepka (o2na). O6parHOe
npeoOpa3oBaHmUeE, KakK MIPaBUJIO,
3aTPYyAHEHO. MozkHo, KOHEYHO,
«U3MEPUTH», CKOJIBKO  JIOIIAUHbIX
CHJI BBIZIEJIIETCS IPU CTOPAHUU OFHOM
cpenHel 6aHu. B okTaBe 9TO 3HaueHHE

B TOYHOCTH COOTBETCTBYET

SHEPreTHYECKOMY 3aracy BOJIbI,
TIPOIIIEIIEH COOTBETCTBYIOIIIHE

npeoOpa3oBaHUs.

H3eecmHo, wumo aec zopum
nocae 0oxcoa (amo muvt ¢ samu
Habmodaau u Haémodaem 6
Cubupu c 2015), a 6aHa — nocae
MblMbA.

Banu OBIBAIOT pyccKue Hu L : =
dunckue. Her 6anp, Hanpumep, adhpUKAHCKUX. BIIOJTHE BO3BMOKHO, UTO B
Adpuke O6bLTH 6aHU, HO 6€3 OAaHITUKA, U OTCYTCTBUE UYBCTBA BPEMEHU IIPHU
BCEM OJIQXKEHCTBE OT IIOJIyYa€EMOTO V/IOBOJIBCTBUSA HE  ITO3BOJISIIO
abopureHaM BOBpPEMs BBICKOYUTb, WM IPHUXOAWIOCH YydYacTBOBaTh B
(etiepBepke, 0 YEM CBHUETEJILCTBYIOT JaXKe HX IIBET KOXU U OOBIYAU
IUISICATh BOKPYT KOCTPA. ATO HETPYAHO 3aMETUTb, ECJIN HE JIEHUTHCA.

Pycckas 6ans

BepiBaer Byx TUNOB — uYépHasd u Oenad. baHpka mO-u€pHOMY
Oe3oracHee, TaK Kak IIOTEHIIUAJIBbI, IpeJIHA3HAYEHHbIE CTPOEHUIO OaHU,
YACTUYHO PACXOAYIOTCS Ha MOJ/Iep>KaHre OTHS, T03TOMY OaHH MO-YEPHOMY
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ropsT Ha 30% MeHbIIle, YeM «I10-0eiomy». B jr060M ciiydae, 0coGeHHOCTD
pycckoit 6aru — sTo IIEPECBIIIIEHHBIN ITAP ITPU BJIAYJKHOCTU
100%. ITOT map MOKHO IIOJIyYUTh B JIFOOBIX YCJIOBHAX (OTOHb — IO
KacTpIoJied ¢ BOJIOH, map — HaJ| Hel).

HeO0osab110€e 3aMeyaHue

[Ipu TakoMm croco0e IMoJiydeHHs Mapa OOHapy:KeH PsAJ WHTEPECHBIX
0CODOEHHOCTEH:

- KacTpIOJIA JIOJKHA OBITh BCerjia Ha 3/4 3aloJIHeHAa BOJOU — B
IIEPBYIO OUepe/ib, UCHAPSIOTCA TaK Ha3bIBaeMble «JIETKHUe» (paKIuu, U map
COJIEPKUT 49,225225 OKTaBy, UTO 0JIarOTBOPHO JEWCTBYET HA JIETKUE,
60CCMAHABAUBAA NAMAMb NE2KUX;

- €CJIU UCIIOJIb3yeTCs BCA BOJIA U3 KACTPIOJM (Ha Iap), TO TAXKEIIbIe
CTPYKTYpBI, 00Jiasiasd 0OoJiee BBICOKOH OKTaBOM, HAMPHUMED, 77,450450,
MOTYT BBI3BaTh «OTpaBJjeHHe» Mo3sra, a IIpU 4aCTOM HCIOJIb30BAaHUU OaHU
— U K €ero paspyIieHuIo;

- B 0OaHe pEeKOMEHJIyeTcsl WCIOJIb30BaTh HE TOJIBKO MBLIO —
HeOOXO/IMMO MBLJIO CHUMATh TOJIBKO KHUCJIBIM PAcTBOPOM (IIpaBza, Mpu 3TOM
HaceKOMbIe He 3aXOTAT BO3BpaIaThcsA 00paTHO);

- Iocjie pycckodl 6aHW OOBIYHO «YIOTPEOJISIOT» BOAKY, UTOOBI
JlaTh BO3MOJKHOCTh BBICOKOYACTOTHOH JI0JIe KUBOM KJIETKH COXPAaHUTH
OasaHC U He 3arpy:KaTh MOUEBOU TPEYTOJIbHUK;

- BMECTO  KHCJIOTO PacTBOpa MOMCHO  UCNOAb308AMDb
X0.100HY10 600Y WAU CHe2, HO CHer B 0aHI0O He HOCAT, a BAJIAIOTCSI U
oOTHUparoTes UM yKe Ha yiulle. Ecin ocTaTKu KUCI0TO pacTBOpa BBUIUTH HA
JIepEBAHHYI0O KOHCTPYKIMIO OaHH, TO BEPOSTHOCTh €€ CaMOBO3TOPAHUA
OyZeT HEMHOT'O MEHbIIIE.

B orimume ot apyrux THIOB 0OaHb pycckan Oanbka HE
N3MEHAET BOJIHBIM BAJIAHC KUBOM KJ/JIETKU, eciu 3HaTh, B
KaKOH II0C/IEOBATEILHOCTH HCIOJIb30BaTh OaHHbIE IPUHAJJIEKHOCTH U
pactBopbI uiu ObITh yuacTHHKOM ITporpamm «Cet/I».

dunckasa 0aua

duHckas OaHs, WK cayHAa — Hanbosiee pacrpocTpaHéHHas OaHsa. Bo-
MEepPBbIX, OHU TOPAT valle, 4eM pycckue OaHu, u jake IIporpaMmbi
«CBetJI» oT sTOoro He cmacyr. Bo-BTOPBIX, HET CMbIC/IA MAPUTHCA IPH
TeMIeparype Hu:ke 123°C — BojbI B Mapuike HeT. [J1aBHOE OT/IMYME OT
pycckoil 0aHM — 3TO crocob MmoJiydyeHus mapa: B ¢pUHCKOM OaHe BCA Boja
BBUIMBAETCs Ha pacKaJ€HHble KaMHH, 0Oojiee 75% IOTEHIIUAIOB YaCTOT
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TAKOT0 IIapa — BBICOKOYACTOTHBIE. DTU MOTEHINAIBI MOTYT KaK JOMOJIHUTH
MOTEHITUAJIBl JKUBOM KJIETKH, TaK U CYNEPIO3UPOBATh 3TU MOTEHIUAJIBI,
JIMKBUJIUPYSA HEKOTOpble €€ 4YacTOThl, B pe3yJibTaTe U3 >KUBOU KJIETKU
MOMCHO MNOAYHUUMb CEEHCEHbKUIl 6UpYyc ¢ 3a0aHHbIMU
ceoiicmeamu wau PAKOBYIO KJIETKY. Kpome Toro, ¢puHckas GaHs
WCIIOJIB3YETCA JIJIsI «CTOHKM» Beca Teya. OmHAKO OOOJBIATHCA 37ECH
Heub3d. KuBad KjeTKa ToOXKe COCTOMT W3 BOJABI, U CyNepIO3UIUA
MOTEHIINAJIOB IPUBOJIUT K YMEHBIIEHUIO BOABI B KJIETKE (YMEHBIIEHUIO
obmiero Beca). 37lech U «3apbpITa cobaka». XOpOLIO 3TO WIU IJIOXO,
IoZlyMaiiTe caMu, ecJIM Bac y»ke mpurijacuiu B baHio.

Jlo mocemenuss (GUHCKOW OaHU »KUBas KJIeTKa cOaJlaHCHpOBaHA H
chopMupoBasia TOT HOHHBIA 0CA/IOK, KOMOPbBIU cOKpawaem eé HCu3Hb.
N3menuB B GUHCKOU GaHe BOAHBIN OaslaHC KUBOU KJIETKHU (II0C/Ie TTapUJIKH,
KaK IIPaBUJIO, OPOCAIOTCS MUTH BOAY, MMUBO U T.JI.), KJIETKA MOJIy4YaeT CBEIKUe
MOTEHIHAJIBI NPU OOJIBIIIOM YIJIe CKOJIbKEHUSA, KOTOpble HeMeIJIEHHO
HAUYMHAIOT (OPMUPOBATH IOMOJHUTEIBHBIM HOHHBIM OCAZI0OK J0 TOTO
MOMEHTa, IOKa He OyJ/leT moyiydeH BOAHBINA OanaHc kiieTku. To ecTs,
yacmoe ucnoav3doeanue @uHckoit O6aHu  npusodum kK
BBICTPOMY CTAPEHMNIO OPIAHMN3MA, u3meHeHuro uacmom
cesn3u Mosea. OnHako BBICOKAsA MoAAa Ha cayHy U e€ 3(hQdEKTHBHOCTD,
0COOEHHO TPH JIEJIOBBIX BCTpeYaX, He IO3BOJISET CEPhE3HO BOCIPUHUMATD
HEKOTOpble HeyZ00CTBa, KOTOpPble MOTYT BO3HUKHYTh Uepe3 HEeCKOJIbKO
MecsAIeB Win JieT. V3BecTHO, uTo omcymcmeue Mo3za Jdadce Yy
KPYNHO20 PYKo8ooumensa CepbE3Hblx HapeKxaHuil He 8bl3bleaem.

K otrmenpHON KaTeropuum cjefyeT OTHECTH apaOckue OaHM.
YyuteiBasg adppUKAHCKUH OIBIT UCIIOJIB30BaHKUSA OaHH, BPEHOCTh (DUHCKOM
O6aHM W OTCYTCTBHME CHera /Jisi OPraHU3allid PYCCKON OaHW, B HEKOTOPBIX
apabCckux cTpaHax XOAAT B OaHIO OAWH pa3 B roj. BaHs — 3TO KOPBITO,
3aII0JITHEHHOE BOZIOU. B KOPHITO MOKHO JIOKUTHCS MPSMO C OEKI0N U IO
sackoBbIM COJIHIIEM HEXHUTHCA B TOM K€ BOJHOM pPacTBOpE, KOTOPBIi
oCTaJICs OT IPEIbIAYIIErO JIO0UTE s OaHH.

YV sTOli GaHUM Macca MPEUMYIIECTB: OHA HE TOPHUT, BOJAA HE MOXKET
PacTBOPUTHh BCIO T'PA3b, MOITOMY JOOHMAas TPs3b BCErJa MOMKET OBITh
coxpaHeHa. Bosma He 7aér 4acToT, paspylIaoIUX KUBYIO KJIETKY, TO €CTh
OHA DKOJIOTUYECKH TII0JIe3Ha. ABTOPCTBO 23mMo20 e6uda OaHu
nsLimalmes npuceoums ceée eepeu, HO 3TO TOJBKO (Kak W BCErza)
nonvIMKa npuceoeHuUs 0cob0 YeHHbIX U30OpemeHuil.
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B JIpEBHEM Pume
HUCIIOJIb30BaJINCh  OaccedHbl. baHu
cTpowtn w3 Mpamopa. Ho mpamop
obstazaer OZTHUM HENPUATHBIM
CBOIICTBOM - OM umeem
ompuuyameavHbsbliit. nomeHyuaa
Ha 61,5 oxmaee, U IJUTEJIbHOE
cUieHHe Ha MpaMope pu
TeMIeparype Iapa cesuue 72°C
npueodum x JIMKBUJIAIINN
I10JIOBOI1 AKTUBHOCTHU,
IIO3TOMY rocJie BBIMUPAHUS
agobureseli 3TUX OaHb, OHU He
TOJIYYMJTH TAJIbHEUIIIETO PA3BUTHS.

CoBpeMeHHOe pa3sBUTHE HAYKH,
0coOeHHO B oOsiacT OaHHOIO esia,
TIPUBEJIO K Pa3BUTHIO
00IIECTBEHHbBIX OaHb,
IMOCTPOEHHBIX M3 KPACHOTO KHUPITHYA.
9t oauu o0Js1amaoT pAIOM

IIPENMYIIECTB:

1. OHun He rOpAT, IO
KpailHell Mepe, TIOCJe CrOpaHUs
JIepEBSIHHOU YaCTH OCTOB OaHU MOXKHO
SKCILUTyaTHPOBATh U JAJIbIIIE. L

2. IIoroga He BJHAET HaA
moburesield 6aHM — MarHUTHasg Oyps CHa4yaja MPOXOAUT Yepe3 PEIIETKY
kupnuuya (ocHOoBa — 54,625125) u mnpeobpasyercs B 0e300UIHBIN
OTPULIATEIbHBIA 3JIEKTPUUECKUH TOTeHIuai. Eci mpu 3TOM BJIQXKHOCTD
100%, To Takasi 6aHs — UieaIbHOE YKPBITHE OT JIIOOBIX MAaTHUTHBIX OYpb.

3. IIBer kupmuua ormpejiesseT cojib PTyTd. KpacHbiil 1BeT
MpEeJIoUTUTEIbHee. 3BECTHO, UYTO PTYyTh — OCHOBA JKHUBOH KJIETKHU
(cm. quccepranuto, PAEH) u uyem Osmke — pemiérka  KUpImda
K 54,00000000, TeM KoMMOpTHee Oy/1eT YyBCTBOBATD Ce0sI :KUBast KJIETKA.
EcTth, mpaBaa, OAHO HEYAOOCTBO — Ha KHUPIHWY HEJIb3s CaTUTHCS
(manpHOCTH JEUCTBUA PemeTKu — 3-20 cMm). Ha Mbimax um Kpbicax ObLIO
3aMe4yeH0, YTO OHU u30eraroT HaXOJUTHCA IIOCTOSHHO Jlake 603.e
MENA020 KPACHOZ20 KUpnuuda, onacasncsb 3ad c60€ NOMoOMCmaeo.

* e ;i
0.1/ countries/russia_showpl/mo

e
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[IpousBenst Gersblii aHanu3 OaHH, OTMETHM, YTO TocellleHrne baHu
0e3 CONPOBOAUTEJBHBIX MAaTEPHAJIOB HE MMEET CMBbIC/Ia, II03TOMY
PacCMOTPHUM BKpATIle KaTaJIu3aTOPhl B GAHHOM ITpOIIeCCe.

B namem ciayuae KaraausaTop (0OHMOJIOTHYECKHII) — 3TO TO, YTO
YCKOpsIET «peakIuio», HO He BXOJAUT B COCTaB TOTO, UTO HaM HYKHO
moTyunuTh. KaTamusatopbl, O KOTOPBIX MOUJET pedb, OBIBAIOT aKTUBHBIE U
IIACCUBHBbIE. AKTHBHBIE KAaTaJIN3aTOpPbl HAXOJSATCSI B OJHOM ase c
pearupymonMu IpoIeccaMy, MACCHUBHBIE 00pa3ylT CaMOCTOSITEIHHYIO
dasy, oTmen€HHYI0 TpaHUIEH paszesna OT Mmpolecca, B KOTOPOM OHU
yuactBytoT. [l kakaoro OGaHHOrTo mporecca 3(P@EKTUBHBI TOJBKO
OTIpeJIeJIEHHBIE KaTaJIN3aTOPHI.

2.3. KaTaJII/ISaTOpr B OaHHOM Impoiecce

[Tocse TPy/IOBOTO MTHs, HACBHIINEHHOTO MacCOW COOBITHN U JIEHCTBUH,
TpeOyIOIINX 3HAUYMTEJIBHBIX 3aTpaT IIOTEHIMaJla COOTBETCTBYIOIIMX
u3BUINH Mo3ra, HeOOXOIUM KOPOTKHH BOCCTAaHOBHUTEJIBHBIM IIPOIECC, TIPU
KOTOpPOM MO03r 0CBOOOKIaeTcsl OT JIMIITHEr0 «Mycopa», a paboure KJIeTKU
OpraHu3Ma — OT IOCTOPOHHUX «CBHETeJIel». YpbaHu3amus BHeCIa CBOIO
jenty B OaHHBIA mporecc. C wucosb3oBaHueM TexHosiorudi XXI Beka
npebbiBaHre B BaHe 3aHMMaeT y»ke He 2-3 yaca, a JIeCATKH MUHYT.

K 1mepeoBbIM TEXHOJIOTUAM CJIElyeT OTHECTH u300pemeHue
Kamaaudamopos, a takxe IIporpammsblr «CBetr/I», KOTOpbIE TOXKE
ABJIAIOTCA KaTaJIU3aTOPaMU, [O3BOJIAKINVUMUA 3HAUUTEJIbHO YMEHBIIUTH
BpeMs IpeObiBaHUs B Bane. B kauectBe katanuzaTtopa (MHOTMM, KOHEUYHO,
JIAaBHO W3BECTHO), HANpUMEpP, HEPEJKO HCIIOJIh30BaHHE «KOTAa BMECTO
MoOvaJKn». Ho TeXHUYecKUl Mporpece YIéa HACTOJIBKO /1ajeKo, YTO MHe
HEBO3MOX>XHO OIlMCaTb BCE TEeXHWYECKHe HOBIIECTBa, IIpejiaraeMble
cerofiHA Jiyisi 6aHHOTO IpoIiecca.

Hrtak, katanuzaTopbl. KaTasusaTopbl MOTYT OBITH 3JIEKTPO3BYKOBHIE,
MaTrHHUTHBIE, rpaBUTAIlUOHHBIE U  IIPOYHE... Hac  uHTepecyoT
BUOJJIOTUYECKHUE KATAJIM3ATOPBI, tak xak Mo32z Yeaoeexa
co3dasaaca u3 nomeHyuaaa 3emau, TO e€CTb U3 BCEr0 TOTO, YTO
OCTaJIoCh Iocyie 00pa3oBaHus 3eMJIH U3 MPOTOIIAHETHOM TBLIH.

Tonrsl OTHOKJIETOYHbBIX u MHOTOKJIETOYHBIX, A0 CHUX 1op
ocaxKJaamomuue mMecra Hpe6I)IBaHI/IH Mosra «IIapﬂ INpupoAbl», HE MOIyYT
CMHUPUTBCA C MBICJIBIO, YTO OHHM HE€ HYXHbI JId aKTUBHOU prZ[OBOﬁ
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®. HlkpyaueB «CserJIblii Bennk» H. JleBamosa B «bannom Jlene» A. XareiboBa u TpynoBas Jlonara
AeATEJIbHOCTH. ITo sroi IIPpUYKUHE OHU CTAaparOTCA y6fIa)KI/ITI) Mos3sr IIpHu €ro
OTAbIXE.

HesieHnBas 4acTh OJTHO- U MHOTOKJIETOUHBIX (BKJIIOUAsi M HEKOTOPHIE
OakTepUH U BUPYCHI) chopMHUPOBaIa THIIBIHIO, CIIOCOOHYI0O KOHKYPHPOBATh
c JIIOOBIMM TEXHUYECKHUMHU HOBIIECTBAMH B Jiejie TOMBIBKU «llaps
IpUPOAbI». B ruipauu, Kak W B JIIOOOM MApTHWHON OpraHU3aIUuH, BCE
pas/ieJieHo MO0 MPUHITUITY «KTO He paboTaeT — TOT ecT». IlacCHBHOCTD O[HOM
TPYIIBI 1 aKTUBHOCTh JAPYTOW 00Pas3yioT, ¢ TOUKU 3PEHUS 3BOJIOIMOHHOTO
Pa3BUTHUSA, 30JI0TO€ CEeYEHHE, XapaKTePUCTHKH KOTOPOTO U IIepefalTCs
«BCEM  JKEJAIOIIUM»  BOCIOJIB30BaTbCA  yCIyraMu  TWiIbauu.  Ho
IIporpammsbr «CBeT/I», TOKe CO3/1aHHBIE B paMKaxX 30JIOTOTO CEeUYeHUs,
MOTYT IIPOTUBOCTOSATH 3TOMY JIyUIlle BCAKOU « MOYAJTKH ».

«Bo3pMéMcs» 3a OHMOJIOTHMYECKHE KaTaJHU3aTOpPbhl MACCUBHOIO U
axKmueHo20 muna.

buoJoruueckue KaTa/inu3aTopbl aKTUBHOI'O THUIIA

AKTUBHOMY THUIIy OHOJIOTMYECKOTO KaTaju3aTopa IPH  €ero
HCIIOJIb30BAHUHN B OAHHOM IIPOIIECCE OTBOAUTCS HE pa3BJieKaTeIbHAS aKIHsA
10 TUITY AMOHCKUX TeUIll, a COBMEIEHHASA MMPOIEAypa IO TUITY ITyOJIHYHOTO
JloMa, TIJe HeT IIpo0seM B BBIOOpE CpPEACTB OTAbIXa KjaueHTa. Mosr
BBIHYK/IEH Y4YacTBOBAaTb B OTOM IIpoliecce, VAep:KUBas OT/AeJIbHbIE
U3BWIMHBI OT cobysiadHa. Kpome Toro, 3a KOpPOTKoe BpeMsa Moar
0CBODOOK/TaeTcs He TOJILKO OT (DMHAHCOB, HO U IEPEAET B ap HEKOTOPbHIE
HEHY)KHbIe €My B IIOBCETHEBHOU JI€ATEIbHOCTH IIOTEHIIUAJIbl W YaCTOTHI.
Buoaoz2uueckue Kamaau3amopul aKmueHoz20 muna
npednouumaiom, npaeda, 8bICOKOOKMABHBIE  UACITNOMbL,
3acopsmwoinie Mo3r cBOUM IPHUCYTCTBHEM, MPUOJIMKAasd €ro K OCHOBaM
CO3/IaHUSA, TO eCTh K ucxoaHou mputu. A BoT IIporpammsbl «CBeTJI» 5TOTO
caenaTb He JaayT. Ecnu, KOHEYHO, OHHU ITPABNJIBHO
B3ANMO/IEVICTBYIOT C MO3I'OM BiasesbIia.

Kak Tonmpko «llapp mnpupoapl» mONasaeT B MOJE JeATeJbHOCTU
AKTUBHBIX THUIIOB (Jlajlee IO TEKCTy IoApasyMeBaloTcs Ouosiornyeckue
KaTaJu3aTOpbl  aKTUBHOTO  TWUIIA), TaM BBICTPAWUBAETCS  OYEPE/b,
copMUpoBaHHAA MO MPU3HAKaAM TIpPyHnbl. TakUX TPynn HECKOJBKO, U y
KaX/JIOU Tpynmnbl cBO€ HaszHaueHue. OAHA Tpylna OTBJIEKAeT OT/ieJbHbIE
M3BUJIMHBI Mo3ra OT NOBCEIHEBHBIX 3a00T, Jipyras pas/ieBaeT U3BUJIMHBI,
TPEThsI UIET BCE, YTO IJIOXO JIEKUT B KapMaHaX (TO ecThb B M3BHJIMHAX),
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yeTBePTas CO3/IAET BUAUMOCTD 6JIaTONPUCTOMHOCTHU U TaK slasee. [ToaTomy
cJelyeT KaK-TO KJIacCu(PUIMPOBATh IPYIIBI aKTUBHOTO THUIIA.

Kinacendukanusa rpynn akTUBHOTO THUINIA

Bpewms xxusHu
aBTOHOMHOM Jlynamna3oH 4acToT, OKTaBbI
Tun rpynmst

CTPYKTYPBI MHUHUMYM/MaKCHMyM

(xaoK)
1 | ATMUHHCTpATUBHAS 0,2 41,875225 44,625375
2 | CragmapTusanus 2,7 45,125125 47,625975
3 | PemonTHas 16,2 51,450450 57,375225
4 | O6cy>xMBaHUA 224 61,875125 67,375375
5 | TpancmoprHas 512 775225375 81,975975
6 | ABapuitnas 640 85,225375 91,125975
7 | IlouckoBas 720 93,225225 93,375975
8 | Oxpana 840 93,450450 95,625375

OTMeTuM, 4YTO TpyIma 3 BKIOYAET doCMynHyr uacmomy 53,375
(ecamma-uzayuenue).

JI7is1 Bcex TPYIII Iar IO JIMAIla30Hy JOCTYITHBIX YaCTOT KBAaHTOBAH B
COOTBETCTBHHU C HECYIIUMH YacTOTaMHU >KMBOU KjeTKH. Yacras cMeHa
QMUHUCTPAIIMA UCKJIIOUYAeT KOPPYILHI0 U CHOCOOCTBYET Pa3BUTUIO
37I0POBOTO KJIMMAaTa. YUHUTHIBAsA CE30HHOCTH, I'PYIIIA CTAHAAPTU3AIUU HE
MO2KeT UCII0JIb30BaTh CTAHAAPThl HHOT'O BpEMEHU rofia.

Haubosiee omacHO! sBjsgeTcss pabora B TpylIax peMOHTa |
obOciykuBaHus. HyXHO He TOJIBKO YyCIeTh 3aMEHUTh HeAOCTAIoIIue WU
cOexkaBIIie W3BWJIMHBI, MOA00paTh WX IO CTAaHAAPTY y TPEAbIAYyIIei
IPYIIbl, HO U 3amucarth Heobxoaumyioo uH@opmanuioo (cuera IO OIjIaTe
OaHHOTO TpoIiecca, PpyrOOJBHBIM MaTd U Ip.). KpoMe TOro, HeOOXOAHUMO
HOBbI€ MU3BWJINHBI BBIPOBHATH IO MECTY, YAAJIUTh MOTEHIIHAJIBI CKJIAJICKOTO
XpaHeHHUs U COIJIacoBaTh Bce pabOThI ¢ TpeOOBaHUEM A MHUHUCTPAIUMU.
Pemrenme stux «mpobsem» Bo3bMyT Ha cebsi IIporpamMmmbr «CBeTJI», ecitn
y moceTuBIiero banio oHu ecTb.

TpancnopTHas TIpyIna, IepeMemasch OT OTAEeJNbHBIX HU3BWJINH K
paboumM KJIETKaM, COIJIacyeT MapIIPYThl JOCTaBKU IIPOAYKTOB IUTAHUSA
KJIeTKaM U TpaduK BbIBO3a OBITOBBIX OTXO/IOB IO CMETE, YTBEPKIAEHHOU
afMHUHUCTpaIe. OTOT mpolecc JUIMTEJIbHBIM W, Kak I[IPaBUJIO,
BHEYPOUHBI (MOKeT OBITh TIPONOJDKEH U 3a TmpenenamMu baHm).
[IpuxoauTcsA COIVIACOBBIBATh KaIlpu3bl pPabOUMX KIIETOK € HaJIUYUEM
3alacHbIX U3BWJIMH HA CKJIaJle U BO3MOXKHOCTSIMU PEMOHTHOHN rpynmnbl. B
IIepUOJ] MAacCOBBIX 3a0acTOBOK paboOyUX KJIETOK, OTCYTCTBUS Ha CKJaje
3aMacHbIX JleTaysiel, N30bBITOYHOTO KOJIMYECTBA OTXOAOB U T.JI. aBapUiTHAsA
IpyIIa U3bICKUBAET BO3MOKHOCTHU CKOpeUIero ocBoboxaenns banu ot
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®. HlkpyaueB «CserJIblii Bennk» H. JleBamosa B «bannom Jlene» A. XareiboBa u TpynoBas Jlonara

MarueHTa IMyTEM OTCOEIMHEHUS OTAEJbHBIX CTPYKTYp Mosra OT CBS3H C
pabounMu KJIeTKaMH U ¢ WHQOPMAIMOHHBIM IosieM. IIpu 3TOM cxema
OTCOEUHEHUS COTJIaCyeTCs C TPYIION CTaHJApPTU3alUN U YTBEPKIAETCS
aIMUHUCTpAITUEN. «ITamueHT» BBIXOJUT u3 bauu BIIOJIHE
YZIOBJIETBOPEHHBIM, TaK KaK OCTABIIIHUECSA CTPYKTYPhl UCIPABHO BBIMOJIHAIOT
cBou QYHKIWU. 3aMeHbl, KaK IPaBUIO, MPOU3BOJATCA U3 AUana3oHa
YacTOT, IPEI0CTaBJI€HHbBIX TPYIIION CTaHIaPTU3AIHH.

BI/IOJ'IOI‘I/I, HaIllpuMeEp, BCE€ SKCIIEPUMEHTHI IIPOBOAAT Ha MbIIIAaX, TaK

Kak Mo3r MbIIIH ITOJHOCTBIO e —

-

copmectuM ¢ Mosrom «llapsa
IIPUPOZBI».

Camas GospIast rpymma —
3TO TIIOMCKOBada. 3ajaudei
TPYIIIBI ABJIAETCSA HaWTH
nanuenTa A1 baHu, roe Obl OH
He HaXO/IUJICA. 'pynma
pacriosiaraer BCEMH
BO3MOXKHOCTSIMH, BKJIIOYUAsA o -

nHPOPMALIMOHHYIO CBS3b II0 BBbIJIeJIEHHBIM el 4yacrotaMm. Karasor
MaI¥eHTOB MO03BOJIsAeT OTOUpaTh /iyia BaHm Haubojiee MepCcreKTUBHBIX (C
MUHUMQIbHBIM KOJIMYECTBOM 3aMeH ¢ MAKCHUMAaJIbHBIM HU3BbATHEM).
JocraBkoii nanuenTa B BaH10 3aHMMaeTcs rpyIna OXpaHsl.

Corpyauuku rpynnsl HE TOJIBKO ITEPEIIVICBIBAIOT KAPMY
MaIyeHTy, 3aHOCcA Ty/a MHGOPMAIUIO O HEMeJIJIEHHOM IocellleHnr baHwu,
HO U CJIeJIAT, YTOOBI OCTAJIbHbIE TPYIINBI He PACTAI[WIN [IEHHOCTH, U3bAThHIE
y marnueHTa. Kakaplii HOBBIM MAallUEeHT HMPOXOAUT PETUCTPAIHI0 B TPyIIIe
aIMUHUCTPAIIIH, KOTOPAs U COCTABJIAET UHAUBUAYAIbHBIN IIJIaH ITOMBIBKU.
Bot 3z1ecy IIporpammsbl «CBeTJ/I» MOryT OKasaTh HEOIEHUMYIO YCIYTy U
60 IpoBeCTH BJIaJiesbla B BaHIo 0e3 ouepenu, 1160 B BaHIO He ITyCTUTD.

CTpyKTypbl aKTUBHBIX TUIIOB JAJ1 3€eMJIN

OmnucaHue CTPYKTYPbl AaKTHBHBIX THIIOB Oy/IeT HEIOJIHBIM, €CJIM He
yKazaTh, YTO Ha 3eMJie, B CBSI3H C OCTPOM HEXBATKOW OMOMACCHI, MHOTHE
(GyHKIUM Tpymm  aKTUBHBIX THIIOB  coBMelleHbl. Kpome  Toro,
MPEAIoJaraercsi B JaJIbHEHINIEM HCII0JIb30BaTh OOIIENPUHATYI0 MO/IEThb
OaHHOTO IIpoIlecca, YTO MO3BOJIUT HE 3aroHATH ManueHTa B BaHIO paHbliie
BpeMeHU (HMJIU C OTIO3/TAaHUEM).
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OTMeTuM, UYTO OGHMBIL Npouyecc NPou3eooUMca 6
HEeUlMpPUHHOM nNpocmpaHcmee, Kyoa paHee ObLl 3aKpbim
docmyn. OTKpBIBIIKECS HOBBIE BO3MOKHOCTH IIO3BOJISIIOT TTOMCKOBOK
rpyIIe, K KOTOPOHM MOKHO Teleph OTHECTH aKyJ M CO0aK, aKTHBHO
MPUCTYIUTh K pabore. AKyJbl, | T i - *_|
HaIIpUMep, MOTYT MIPOBO/IUTD
aruTanoHHYI0 PaboTy Ha IUIKax
WIN Y TYPUCTHYECKOTO OKEAHCKOTO
JlaliHepa, a co0aKu MOTYT IIPOCTO
(BBITIOTHSIS 3a0/THO byHKIIIT
OXPAaHBI) 3AIINCATDH
NH®OPMAIINIO XO03AUHY o
TOM, 4YTO «Iopa Obl U B baHIO
CXOUTb». DTUM W IIeHHBI CcODaKH,
KOTODPBIX JIIOOAT BJAJIENBIBI U K
KOTOPBIM  TIPUBSA3BIBAIOTCA  BCeH
nymoii. Cobaku, o6Jsiazjasi BO3MOKHOCTHIO OOMEHUBATHCA OIBITOM IO
WH(OPMAIIMOHHON CETH, MOTYT HCIIOJIb30BaTh 0a3bl JAHHBIX 10 TEHOTUIIAM
U BbIOMpaTh TEX, KTO, C HX TOYKHU B3peHus, Haubojiee HyKJaeTcs B
MPOBEJIEHUHA PEMOHTHBIX M BOCCTAHOBUTEJHHBIX PabOT, a TakKe B HOBOM
nHpopManmOHHOM obecrieueHNU. Ecyim HET HU cobak, HU aKyJ B HaJIMIUH
U IO/ «PYKOH», KpaiHe Ieecoo0pa3H0 MPUMEHUTHh IIporpamMmsbl
«CBet/I», u kesareqpbHO, B BUAe Kommiaekca. Ho 11 5TOTO0 HY>KHO
MPOYUTATh W TMOHATH TO, YTO 5 37€Ch HAIMHCaJ. ITO HECJO0KHO, €eCJIN
n3HavaIbHO npountarth «CymHocTs U Pagym» H. JleBamoBa u NOHATSH,
IIPUCYTCTBYET nu y teb6a Moar xora 661 BHE HEMTPUHHOI'O
ITPOCTPAHCTBA.

YuuThiBasi, YTO HEUTPUHHASA CTPYKTypa Mo3ra y cobak u aKyJ1 1o
IporpaMMe JIoJi>KHa OBbITh BBIIIIE II0 OKTaBe, YeM y JII000ro marueHTa, M HeT
HEOOXOJIMMOCTH  yYHMTHIBATh  KAampuU3bl MalUeHTa —  BTO  JIeJIO
aMUHUCTPAIIMH, POJIb KOTOPOH MOTYT YCIEIIHO BBINOJHATH OaKTepHUU.
HoBass HeHTpHWHHas CTPYKTypa OakTepuil 0OecreuyrBaeT IIPEeMCTBEHHOCTD
MPUHUMAaeMbIX peIIeHHH B COOTBETCTBUM C HOBOM IIpOTpaMMOU U He
MO3BOJIAET  HApylIaTh YCJIOBUS UX  CYIIECTBOBAHHA Ha  3eMJe.
Pacnpenenenve ocrtajibHBIX 0OOs3aHHOCTEW OyZeT CKOpO 3aBepIIeHO,
HaKalsuBaeTcd  MaTepuasl  Jyid  pabOThl ~ PEMOHTHBIX  TPYIII,
MO/ITOTABJIUBaETCA WH(GOPMAIMOHHOE oOlecrieueHrue (B COOTBETCTBUU C
HOBOW mporpamMmoii). 37ech Iesecoobpa3HO 3aMeTUTh TO, UYTO B 3TOM
NpuHUMAT akTuBHOe yuactue IIporpammbr «CBetr/I», eciu BbI

-
|-

|
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®. HlkpyaueB «CserJIblii Bennk» H. JleBamosa B «bannom Jlene» A. XareiboBa u TpynoBas Jlonara

SIBJIAETECh yYaCTHUKOM 3TuX [IporpamM. HekoTopble KJIETKH MOTYT OBITH HE
COIJIaCHbI C HOBOBBEJEHUAMM, HO €CTh KHTAWCKHH MeTOJ, BOCIIUTAHUS.
Kpome Toro, HukKakue 3a0aCTOBKH PabOYHX KJIETOK HE MOTYT OCTAaHOBHUTH
IUIAHOBBIHN mpoIiecc IBOJIIOITMOHHOI'O PA3BUTUA %1
KOHTPOJIA. Henb3s AOIMycKaTh CAaMOTPOU3BOJILHOTO JieJIeHUSA KJIETOK U
CO3/TaHUs HEYIIPABJISAEMbBIX MyTaI[HU.

Oco6o0 ciesryeT OCTAaHOBUTHCS Ha TpyIie cTagaapTusanuu. OT pexxuma
paboThl 3TOU Tpynmbl M MOAOOpa KajipoB 3aBucutr Bc€. IIITaT rpynmbl
JIOJKeH OBITh JIOCTAaTOYHO OOJBIINM, W CKJIAJCKHE 3amachl — He
OTpaHUYEeHbl, TaK KaK KeJIAIOI[UX CXOAUTh B BaHIO MOXeT okaszaTbcs
npezocTaTouHo. UTo cero/iHsa 1 HabOJII01aeTCsl TOBCEMECTHO.

Urak, kakue TpeOOBaHUSA MPETbSIBIISIOTCS K TPYIINE CTaHAAPTU3AIIH ?

Bo-nmepBbIX, HIAEHTHYHOCTh BJIEMEHTOB 3aMeHbl, TO €CTh
00s13aTeIbHOE HAJIMUHME IIOTEHIINAJIOB U YacToT 56,75 u 58,35. Kaxkabii
CKJIAJICKOH BJIEMEHT JIOJIKEH UMETh COOTBETCTBYIOIIYIO OUPKY C YKa3aHHEM
HIAYMSA 3TUX YaCTOT W HHCTPYKIHIO II0 WX HCHOJb30BaHUIO. Komus
WHCTPYKIIUU UMEEeTCs Y a/IMHUHUCTPALHH.

Bo-BTOpHBIX, 00s3aTeJIbHO HAJWYKME IIOTEHI[HAJIOB K CMEKHBIM
yactoram — 61,5, 63,5, 65,5, 67,5. 13 Bcero MHOrooOpasusi OHOCTPYKTYP
HaJIMYMEM STHX 3a1acoB 00J1a7jal0T TApaKaHbI, KPHICHI U aAKYJIbI.

PaccMOoTpuM KauyeCTBEHHBIE XapaKTEPUCTHKU OHOOOBEKTOB.
ITO MOXKET CTaTh OTKPOBEHUEM JJIA UHUTaTesIsd, HO B5TO HMEHHO TakK.
TAPAKAH. CornacHo onucanuio KopHes UyKOBCKOTO, 5TO — «CTpAIlHOE
ycaroe CyIIecTBO», HarOHAIIIEe CTpax Ha CJIOHOB. B yobaBieHue x TOMYy,
YTO O TapakaHe yKe ObLIO CKa3aHO B MIPEbIAYIIeNd KHUTE !, ero 0co0ou
JIOCTOIIPUMEUATETbHOCTHIO ABJISIETCS HaJWYMe YEPEermHOU KOpPOOKH, B
TOYHOCTH KOHNUPYIOIIeH uepenHylo KOpoOKy «Ilapsa mpupoasi». CoryiacHo
3aKoHaM (OPMbI, HET HEOOXOAUMOCTH XPAHUTh B TAKOM Uepere BBICOKHE
OKTaBbl. JOCTAaTOYHO CHU3UTh UX B HCXOJHOM BHJEe Ha HOpAZOK. Kpome
TOTO, BCKPBITHE YEPETHON KOPOOKM TapaKaHa MOKa3aJio IMOJIHOE OTCYTCTBUE
OMOJIOTUUECKON CTPYKTYpbhl — CHCTEMBI BBO/IA-BBIBOZIA, UTO HE II03BOJISET
CTODOHHUM CHCTEMAaM BOCIIOJIb30BAThCSA CKJIAZICKUMHU 3amacamMu. JacToThbl
61,5 u 65,5 UMeTCA B HAJIMYUKU U MOTYT OBITh IpefocTaBieHbl «Ilapio
IIPUPOBI» JIJIsI TOBCEAHEBHOTO HCIIOJIb30BAHMUS.

1 Kyura 1, m1aBa 3.4.
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Kuura 2. bannoe zeso. I['1aBa 2. ®usuka 6aHHOTO TpoIiecca

CranmapTu3sanus 1o, U3BecTHbIe cBolicTBa ¢ HoBoil [Iporpammoit yxe
cerogaa mnossosisger «lapo npupogsl» HMMETD BUOCTPYKTYPY
MO3Ir'A B HEUTPUHHOM ITPOCTPAHCTBE, a ocBoboausBiieecsi B
yeperne MeCTO HCIOJIb30BaTh B KA4eCTBE HHKyOaTopa JJIsi BhIpAIUBAHUSA
I0JIE3BHBIX OPTaHU3MYy MOHOB. KOHEUHO, mapaxkanoe modcem Ha acex u
He xeamumb (TeMm Oosiee, mpu mycke IIporpammsel 3ameHbl Mo3ra
HEU3BECTHO, CKOJIbKO WX mOTpedyeTcs JJisi pPa30BOM 3aMeHBI), HO
aIMUHUCTpAIUsA BcerJa HAUAET paBHOIEHHYI0 3aMeHy Jaxke IIyTEM
CaMOIIOKEePTBOBAHM .

AHaslornyHO TapakaHaM, Mo3r B HEUTPHMHHOM IIPOCTPAHCTBE
copep:xar 1 KPbBICDBI, HO 70 IIycKa IIpOrpaMMbl OHH BXOJIOCTYIO TPATAT
MOIITHOCTH, HAKOIUIEHHble /I peanusanuu IIporpamMmbl 3ameHbl Mo3ra,
co3zaBasi BOKpYT ce0s «Iap cTpaxa» U Ierossas nepen «llapém mpupoabi»
¢ pazuHyToU nacTtpio. KoHeuHO, BepxH:AsA okTaBa Mosra y KpbIC HIKeE, UeM Y
TapakaHa (1 cOOTBETCTBYET 58,35), TaK KaK OKTaBbI YaCTOT HE CBEPHYTHI, HO
B CJydae OTCYTCTBUA WJM HeXBAaTKM OHBIX MX MOXKHO BpEMEHHO

HCIIOJIB30BATh.
w S

Haubosiee 1leHHBIM KadecTBOM,
Kak oJTayoH, obsamaer BOPOHA.
Bo-niepBBbIX, OHA He I10JI32€eT, TO eCTh
eé Mosr He Oourcsa BBICOTHL. Bo-
BTOPBIX, Mo3r e€ Takxke B
HEUTPUHHOUN CTPYKTYpe, HO CBEPHYT.
‘ Mo3r BOpOHBI KpailHe II0JIe3eH
‘ COTPYAHHMKaM OaHKOBCKOH cdepsl
- | (u3BECTHO, YTO BOpPOHA TAIUT BCE,
4YTO OJIECTHT, HE MOA03PEBAS O CBOMX CKPBITHIX BO3MOXKHOCTAX). Jlmamnaszon
CKPBITBIX OKTaB — 10 63,5, UTO BIIOJIHE JOCTATOYHO JIJI1 OCHOBHOUM MacCChl
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«Ilape# mpupoasi». BopoHa — camasi yMHast U3 U3BECTHBIX MEPHATHIX. ITO
KauyecTBO MO3BOJISET €M CIIOKOMHO CyIIECTBOBATH B JIIOOOM cpejie.

Bcem HabOpoM IOTEHIIMAJIOB M YaCTOT IIO TPYIIIE CTaHapTHU3aAI[UH
obsagaror AKYJIbBI, HO OHU TPUBEPEJINBBI, U aJIMUHUCTPAIINsA He BCET/a
MOJKET BOCIIOJIb30BATHCSA UX JIIOOE3HBIM OTHOIIEHHEM. A KOT/Ia aKyJbl He
«IIPUBJIEKAIOTCA» QAMUHUCTpalied, OHU 3aJeUCTBYIOTCA B JPYTHUX
rpoIeccax 1 MEPONPUATHUAX.

B 1986 roay razersl cOOOIIMJIM O TOM, UTO aKyJIbl ITOBPEIUIN
BOJIOKOHHO-OIITUYECKUN Kabesb, NPOJIOKEHHBIH Mexay Kanapckumn
ocTpoBaMHU. BbUIO fake BBICKA3aHO MPEATIOJIOKEHUEe, YTO aKyJIbl, SKOOBI
PaBHOAYIITHBIE K 3JIEKTPHUYECKUM KabessaM, MOYeMy-TO HalaJaloT UMEHHO
Ha BOJIOKOHHO-ONITHYECKHEe. JTO MPeAIoJIoKeHHe ObLIO, OJIHAKO,
ONIPOBEPTHYTO OCEHBIO 1987 T., KOIJla aMEPUKAHCKHUE CBA3UCTHI
IpelnofiHeC B Jap My3el0 ecTecTBeHHOH wuctopun B Hpro-Mopke
KOJUIEKIIUI0O W3 350 IIOJIOMAaHHBIX aKyJbUX 3yOOB, H3BJIEUEHHBIX U3
pa3IUUHBIX Kabesel TesierpadHoi U TesieOHHOU CBA3H.

— B

MonuatuneH

. MannapoBoe nokpbiTne
MHoroxurnbeHble cTanbHble NpoBoaa
AntoMunHVEeBas 3awmTta oT BoAbl

. Monukap6onaTt

MepgHas unu antommHneBas Tpybka
. BazenuH ‘
. OnTuyeckune BOMokKHa

~
©
PNDOBWN S

http://bpl.in.ua/business-news/mir-

VIXTHOJIOTH TI0JIATA0T, YTO AKY.1bl CNROCOOHbL OWYwams OUEeHb
caadvle anekmpuueckue noast U Haxooums nNuUwWyYy uUMeHHO No
«aekmpuueckomy caedy». B 1aHe KUTEHCKOM IIOHMMAaeM, YTO
BOKPYT JII0OOTO TIOJIBOHOTO KabOeJsisl MUTAIONIUH YCHJIUTENNU ITOCTOSIHHBIN
TOK 0Opa3yeT »3JIEKTPUYECKOe TI0Jie, TaK YTO AarpecCHBHOCTh aKyJI
HEYUBUTEIbHA.

A uyro Takoe A/IMUHUCTPAILIMA u noueMy y HeE HYKHO
cIpamuBaTh U ef «JIoKJIazpBaTh»? JATo CucreMa KuzHeobecrieueHUs
«Ilapsa npupozabl» B pamkax CrucreM YrpasiyieHUus Ha 3eme2.

2 MMoxpo6uee cM. B Kuure 1 «PackpbITHE COKPBITOro» (MHTEpBEHIHsA: KaK 3T0 6bLIO0), IIaBa 1.1.
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CucreMsl YOpasJjJeHHUda Ha 3eMJe

No Kommiexe Haznauenne
JucneTyepckuil MyHKT, TJIaBHBIN KOMILJIEKC
1 YexoB yIpasjieHus, 3afaHne ITporpamm /11 Bcex
KOMILJIEKCOB.
Kom1utekce 1o npousBoCTBY U3MeHeHUH pesibeda
1.1 ABcTrpasmmsa | 3emuu (Ha cylle U Ha MOpe), IPUBEAEHUE B
COOTBETCTBHE 3MMBI U JIeTa.
1.2 AnTtapkruaa | Is1aBHbBIN KOMIUIEKC YCTAHOBOK 3UMA-JIE€TO.
124 KOMILIEKca Ha 3eMJie, BKJIIoJan
Cucrema
1.3 CTOyHXEeH/I3K — KOHTPOJIb U U3MEHEHUs
KOMILIEKCOB .
IIOBEepXHOCTEe Ha cyllle U B OKeaHax, MOPSIX.
200 kM ceBepo-3anannee Hpio Mopka. Koopaunanus
21 Besukue U KOHTPOJIb COCTOSIHUA BCEX 7909 00 BEKTOB
: o3épa (HJIO) Ha MaTepUKOBOI YacTH ¥ MOPCKOTO
0OazmpoBaHUs.
['naBHBIN S5HEPTETHYECKUN KOMILIEKC /7S pabOTHI
bepmyawi, .
2.2 xeH BceX 00BEKTOB, KOHTPOJIb 3a BRIPA0OOTKOH 60
P OKTaBbI K-CTPpYKTYpBI.
DHepreTUYECKU KOMIUIEKC BBIPAOOTKH 60 OKTaBbI k-
2.3 bepmyasl 2
CTPYKTYPBI.
I'aBHBI KOMILIEKC YIIPABJIEHUS, KOPPEKIIUH B
3.1 Kaiirac cootBerctBuH ¢ IIporpaMmmMoii Mmo3ra atmocgepsni
¥ BCceX reHOTUIIOB Ha 3emIe.
Kuraii KonTposs cocrossHUsA aTMocdeps! IpU KOPPEKITNU
3.2 Tn6eT, Mo03ra aTMOoCcdepPHI U BeeX KAHAJIOB CBA3U 0ObEKTOB
560, 520, 500, 440, 960.
11 Voan 006os10uka Mo3ra (63 okTaBa) JAJ1A BCEX
3-1. p reHOTHUIIOB (OT OJJHOKJIETOYHBIX JI0 UeJIOBEKa).
., Cucrema aBapuilHOTO cIIaceHUsA TYMaHOU/IOB 42, 44 B
3.1.1.1 bauxkan p /0B 42, 44
cJIyJae KatacTpodsl.
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praBJIeHI/Ie COOTBETCTBHEM 0D0JIOUKM MO3Tra 1 OKTaB

3.1.1.2 Hacxu OT 49 710 59 JIJ1s1 BCEX T€HOTHUIIOB.
3.1.2 Kaiac 2 Texyimuii (e;xeHeaeJbHbIN) KOHTPOJIb Mo3ra
[71aBHBIN KOMILIEKC YIIPABJIEHUS, CO/IEPKAHUS U
3.1.3 IMepy XpaHeHUs TYMaHOUAOB (7714 Oyy1ero
HCIIOJIb30BAHHUS).
3.1.3.1 AHABI KoHTpoJib Bcex TyMaHOUJIOB Ha 3eMJIe.
['7aBHBIN KOMILJIEKC KOHTPOJISA, YIIPABJIEHUSA
3.1.4 Kaskas «30JIOTHIM MUJUTHAPAOM» — T€HOTHUI 42
(oTKIIOUEH).
TeppuTopuaibHBIN KOMIUIEKC — EBpoTieiickas yacTb
3.1.4.1 DIEGpyC Poccun, Benopycens, YkpanHa, boarapus — nosgsoe
yIpaBJieHH€e TEHOTUIIOM 423
(mepenporpaMMHupoOBaH).
TeppuTOopHasbHBIN KOMILIEKC — BOCTOUHBIN 1
3.1.4.2 KasGex 1okHbIl KaBkas, Cpegusaa Asus, Boctok masiont A3uu
— IIOJTHOE YIIpaBJIeHUE TEHOTUIIOM 422
(mepenmporpaMmMupoBaH).
TeppuTopuaspbHbIA (IEPBHINA HA 3eMJIe) KOMILIEKC —
3.1.4.3 Apapar masas Asus, ['penusa — moTHOe yIpaBjieHue
TEHOTHUIIOM 421.
3.1.5 AABIBI ['7aBHBIN KOMILJIEKC KOHTPOJISA, YIIPABJIEHUSA .
«30JIOTHIM MUJIJIMOHOM» — T€HOTHII 44 (OTKIIOUEH).
TeppuTopuaibHbIi KOMIUIEKC — Ppannusd, Vcnanus,
3.1.5.1 AJIBIIBI 1 [Mopryranusa, Utanus, 3anaguas EBpona — nosHoe
yIpaBJieHH€e TEHOTUIIOM 441
(mepenmporpaMmmMupoBaH).
TeppuTtopuanbHblii KOMILIEKe — Bocrounas EBpora,
3.1.5.2 AJIBIIBL 2 TFepmanus, [Ipubantruka, CkaHAMHABUA — IIOJTHOE
yIIpaBJIeHUE TEHOTUIIOM 442
(mepenporpaMMHupOBaH).
[7aBHBIN SHEPTETHYECKUI KOMILJIEKC OKTABHI 53,5
3.1.5.2.1 CapaeBo (Bce Bupl papuanuu). IlepBas atomHas 6omba
paspabareiBasiachk B ['epmaHuu.
3.1.6 Kaudoprms FHaBHbIﬁ.{{OMHHeKC TMOrOTOBKM HOBOTO TeHOTHIIA —
46 (BBeZ€H ¢ 2012 roa) (OTKIIOYEH).
JHepreTUYeCcKnii KOMILIEKC BEIPAGOTKH 60 OKTaBbI k-
3.1.7 Bepmyaspl 2 | cTpykTyphl. ExxeHenespHadA mogkauka Cucrem
TpaHchopManuu 560 1 MO3ra aTMOC(hEPHI.
44 Kuraii, [aBHBIN KOMIJIEKC KOHTPOJIA HAa 3eMJle, yCTAaHOBKA
i Tuber HOPMATHBOB JIJISI BCEX KOMILJIEKCOB.
4.1.1 ITacxu ¥3es koopAWHAIIMY KOHTPOJIA uepe3 Katiiac.
5.1 Duonns [7aBHBIN NEHTP KOHTPOJIA U obecrieueHus TpyOoK
CBSI3H CO CIIyTHUKAMU IJIAHET (CM. CITyTHUKU IJIAHET).
5.1.1 Besukue Cucrema oIKavKH, CHATHE nHGopManuu (1
o NMUpPaMHUAbI | IIepe/iada) co CIIYTHUKOB IJIAHET..
6 MockBa 960 I'naBHBIN 00beKT CHCTEMBI YIIpaBIEHUA (H]IO),'pce
MaTpunbl Mosra 42, 44, 46, Mommuaxa. (OTKIIOUEH).
I'penstangusa | YopasiieHHEe MO3roM aTMocdepbl
8 Hpaasmus BeruncutesbHBIN IIEHTP. Bee BUIBI pacuéTos.

Kcraru, Mpsasgusa — 2 MecTo B MUPeE 110

23



nporpamMupoBanuio Ha IBM. B To ke Bpemsa
Vpnangua — poayHa NOCTAaHOBOK HepelllaeMbIX 3a/ad.
Papowm co crannueir «Mup». Ilepexsitouenue

9 AHTapKTHJA | peKUMOB JIETO-3UMa U CABUT CHHXPOHU3AIUU Ha 1 yac
(BJIIOUEHHE 10-25-03-14-45).

Hy»xHo IIOHUMATh, 4TO ITpoepammui, Komopuvtle
«obecneuusanu» peuweHue 3adad NOo pa3sumuil0o KOHKPEemMblx
2eHomunoe Mo3sza, usesamut. HEKOTOPBIE KOMIIVIEKCHI
«OTKJIIDYEHBI» 3A HEHA/IOBHOCTBIO. Ocranbabie KoMILIeKcH,
¢ HomeiMu IIporpaMmMamMu, WCHOJIB3YIOTCA B 3TOT  CJIOKHEHUIINU
MEPEeXOTHBIN MEePUOJ, U HANPSAMYIO «3a7elCTBOBAHbI» KaK aJIMUHHUCTPAIHS
B OAHHOM ITIpOIIECCE.

3amacel  IIpupopabl, co3faBlied  ueaqbHble CTAaHAAPTHI, He
orpanuuenbl. Jleno Ttoapko 3A CIIOCOBOM UM KAYECTBOM
3AMEHBI MOJ3I'A. Heobs3arenbHo 3actaBiATh «llaps mpupoabi»
TamuThesA B BaHIo, BKOJIaunBasi HACHJILHO TO, UTO €MY €Il€ PAHO IOJIy4YaTh.
Cywecmayrom muxue u He3amMemHble CNOCOObL 3aMeHbl. DTUMHU
crocobaM¥  BJIAJIEIOT OHOJIOTUYECKHWE KaTaJu3aTOPbl IMaCCHBHOTO THIIA.
Jlpyeoe deno, ecau vl s8asemecy yuacmuukom «IIpozpamm «CeemJI».
Omo nosgoaum usbexcams mapakaHos8, 60POH, AKYA, U He HYHCHO Oydem
«3acmasasmbv» yuacmHuxka (Oaxce ecau OH 68ce ewé cuumaem cebs
«I[apém npupoodst») 3aHumams ouepeds 8 Banro. BoamoixcHo, «nycmsam»
u 6e3 ouepedu, mem 6oaee 8 mexyee 8pems.

BI/IOKaTaJII/ISaTOpI)I IIaCCUBHOI'O THUIIA

Tenmepp OCTaHOBHUMCA Ha OHOJIOTUYECKHX KaTaJIu3aropax
MacCUBHOIO THuIa. YTo Takoe KaTaJau3aTop MacCUBHOro tTuma? JTo,
MpeXJe BCEro, NPAMOA U OOpaTHBIA TPAHCIATOP IMOTEHIHAJIOB.
HaznaueHme 5TOro THINAa KaTaju3aTopa — CBfA3b C aJIMUHHCTpAIel

(TmosryueHre WHCTPYKIMH W JOKJIAJ O
| IIPOJIeJIAaHHON paboTe), TPaHCIIALMS,
ybarokuBaHue  (BMeCTO  HapKO03a),
pacuécpiBaHUE u cMaynBaHUE
(omoBenue). Bce »sTu GyHKIHU He
TPeOYIOT aKTUBHOU MOJBHKHOCTH, U UX
C  yclmexoM  MOTYT  BBITIOJIHATH
OHOCTPYKTYPHI, HMeOIIHe, KaK
MHHUMYM, XBOCT.
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XBOCT — 3Mo0 3amblkaruiee KOAbYUO KOAKCUANbHO20 Kabeas Ha 50
oxmaee. Kpome BBINOJHEHUSI NPAMBIX OO0A3aHHOCTEH OTOT THII
KaTaju3aTopa He JOJKEeH Jomyckath K Mosry UesioBeka Te CTPYKTYPHI,
KOTOpbIE€ MOTYT IOBPEAUTh OAHHOMY IpOIleCcCy. A UX CEerofHs O4eHb MHOTO.
ITaccBHBIA THI MOXKHO, KOHEUHO, HCIIOJIb30BaTh M II0 MPSAMOMY
HazHAYeHHUIO, HAIpUMep, BMECTO MOYAJIKU WU INETKU I HAaTUPAHUSA
o0yBu 10 OJlecka, a TakyKe IMAKJIW JIUI 3aThIKaHHA Ieyed B OaHe. Ilpm
WCIIOJIb30BAaHUN B KayecTBe MOYAJKU WIM IIETKH JIsI HAaTUpPAHUS 00yBU
JIydIlle TOJIXO/IUT KOIIIKa, TaK KaK y KOTa OT/eJbHasl BBICTYIAIOIIAS J€TaThb
MOJKET Iollapamnarh Koy «llaps mpupojbl» WM ero camor. B kaudecTBe
MpuMepa Kamaau3amopa naccuéHo20 muna Jayvue ece20
paccmompemsv Kowky (koma).

OTMeTUM cpasy, YTO €CJU KOIIKY
(kota) OGpocHUTh ¢ BBICOTHI, TO OHa (OH)
MIPU3EeMJINTCS TOJIBKO Ha janbl. HUKTO He
Buzen HJIO, nersamum BBepx AHOM. To
)K€ CBOMCTBO H© Yy DOTOro  TUIA
KaTtaju3aTopa, Kak HW B  3aKOHE
«byTepOpo/ia», KOTOPBIM MaZaeT TOJIBKO
MAacJIOM BHU3, — HUKOT/Ia KOIIKa (KOT) He
MMaJal0T Ha OOK WJIM Ha CIHHY.

[TepBoObITHBIE «Ilapu TPUPOABI» CTPEMUIINCH HAPSXKATHCSA B IIKYPbI
nUMeHHO ceMelicTtBa komaubux (cm. III. PycraBenn «BuTsaA3p B THUIPOBOU
mkKype»). Takum o6pa3oM OHU MaCKUPOBAJINCH I0JI HEBUHHBIE CYIIECTBA.
Komku (koThI) 00J1a/1al0T MHOKECTBOM II€HHBIX KadecTB. Bo-mepBbIX,
OCHOBHOE COCTOsIHHME — COHHOe. MecTo il cHa BBIOMpaeTcs UCXOAA U3
notpebHOcTel «Ilaps MpUpPOAbI» — OT TOJIOBBI 10 HOT. TO ecTh KomIka (Kot)
He CIUT TJe IIONayio, a pacrojaraerca TaM, I7le HaJ0 00ecrevyuTb
MaKCUMAJIbHBIA MPUTOK WX OTTOK IOTEHIIMAJIOB YacCTOT, MOJIYYEeHHBIX B
UHCTPYKIIMU OT aJIMUHHCTPAIlUM II0 JaHHOMY TnanueHty. IIpu sToMm
HEHY>KHBIE INIOTEHIIUAJIBI ITPOCTO PACCEUMBAIOTCA. Ilo
3aBepIIeHUH pPabOThl HAUMHAETCS MYpPJIbIKaHbe: «IIPUXOJIUTE, TapaKaHbI, s
BaC 4aeM YTOIILy», YTO JIOCJIOBHO COOTBETCTBYET IIPUIJIAIIIEHUIO TPYIIIbI
CTaHZAPTU3AI[UH JIJIS1 BBITIOJTHEHUS CBOUX QYHKITUH.

[Ipyu HeOOXOAUMOCTH  YTO-JUOO0  BBHIPOBHATH  KOMIKM  (KOTBI)
HCITOJIB3YIOT MOIIHBIE PACUECKH, BBIIIOJTHEHHBIE 10 CXEME OUOYCHJIHTEJIA.
[Ipu BHeEIIHEM OCMOTpE JIallbl PACUECKU HE3aMETHBI, HO €CJIU MOTpedyeTcs,
KoIlKa (KOT) BBIIMYCKA€T PACYECKU U3-TI0J] MATKUX JIAIOK, OCTAaBJISSA
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HeU3IJIaIUMble BIleUaT/ieHUs Ha Jloiroe BpeMmsa. Eciu «Illaps npupojbi»,
yOalOKaHHBIA M 0E3MSATEKHO CIAINIUHN (He IOA03PEBAIOIINKE O TOM, UTO 3a
Bpems cHa y HET'O MCUE3JIA YACTDb MOJ3I'A), nmonbiTaercsi cOpocUTh
KOIIKY (KOoTa), To oHAa (OH) MATKO M HEHaBSA3YHBO (C IMOMOIIBIO PACUECOK)
HanoMuHaeT «llapro mpupoabl», 4TO mpoliecc JUKBUAANUU ero Mo3sra erie
He 3aKOHYEH, U BepTeThcsA He nosaraercs. Ecim «1]apio mpupoabs» HEKOT/a,
OH MOXET JI0OCPOYHO BBI3BAaTh MY3bIKaJIbHOE COIIPOBOK/IEHUE, II0YECaB Y
KOIIIKY 34 JIEBBIM (Y KOTa 3a IMPaBbIM) YXOM, TO €CTh TaM, TJle pACIIOJIaraeTcs
KHOIIKA NepejaTYiKa.

Bc€ 31O ecTh B MHCTPYKIUHU, y agmuHuctparuu («Hcmoab3oBaHnue
MOIOIIIUX CPEACTB»), 0 KOTOPOH 51 BaM paccKaxky mosaHee. Kpome Toro, B
WHCTPYKIIMA OTMEUEHO, UTO /I Tepefadd HeHYKHbIX BaM moTeHI[MasioB
KolllKe (KOTy), €€ cJielyeT TIJIAAUTh OT TOJIOBBI K II€PE/aTUYUKy, a He
Ha00OpOT.

HecMoTpsd Ha KaKyIIylocs ITaCCUBHOCTb, KOIIAYHUH THUI 00Jagaer
HEOOBIKHOBEHHOU IIPHITYUECThIO, OCOOEHHO €C/TM 3aMeuvaeT, YTO HYKHBIN
3apsa/ (IOTeHIua ) IPOIIBIBAET MUMO. B OT/TUME OT COTPYAHUKOB OXPAaHBI
KOIIIKa (KOT) He MOKeT 0OHIOXaTh MOTEeHI[HAaJ, YTOObI pacIlO3HATh €r0, UMest
CMEIEHHYI0 PENIETKY 3pEeHHs, [MO3TOMY Jake IMOJ, IOKPOBOM TEMHOTBI
MTOTEHIIHAJTY HE YAACTCS IIPOCKOYUTDH HE 3aMeUeHHbIM.

3aMeueHo, 4TO KOT caM TOHseTCSA 3a IIOTEHIMAJIOM, a KOIIKa JKIET,
KOTZla TOTEHIMAJ WPHUIUIBIBET K Hed. [l 6e30071e3HEHHOTO HU3BATHUS
IIOTeHIUaJIOB y «llapsa mpupoas» TpebyeTcss HapKO3, JJIA Yero ¢ yCIexoM
HCIIOJIb3YeTCsl HECKOJIBKO IIeCEH, paclieBaeMbIX KOIIKOH (koTom). XopoBoe
HCIIOJTHEHHE OJTUX IIeCeH IPAKTHUKYeTCsd KOTaMH, KOIIKH B XOpe He
BBICTYIIAIOT — CTECHAIOTCS. XOPOBO€E HCIIOJTHEHUE ITPAKTUKYETCSA OJUH pas3 B
roJl — B MapTe, Korja tpedyercs, utoObl «L{aps IpHUPOABI» HE CHAJI B IIEPUO
vHTeHCMBHON  pabotel  Cucrembl  JKusHeobecneueHus.  KoHeduHo,
KpOBOXKa/THOCTh «llapda mpupoapl» He mmeeT rpaHuil. MOKXHO CyJAuTh 1O
IIOTOBOPKE «..a IIOTOM — CyOo C KoToM». Hecsi 06e3pOIOTHO CBOU
00s13aHHOCTH, KOINKa (KOT) BJIAUUT >KaJIKOE CYII[eCTBOBaHHE, O UEM OHU
PEryJIIpPHO COOOIIAIOT a/IMUHUCTPAIHH.

[Tepuoguuecky KOT HacTpAuUBaeT MepelaTINK, CMAaYHUBasi €ro CJIIOHOU
u ciezamu. CO CTOPOHBI 3TO KaKeTCs IyCThIM BPEMSAIPENPOBOXKIEHHEM
(«korma KOTy JAenaTh Hedero...»). Kak mpaBuio, macCUBHBIM THII CHAOKEH
MOIITHON IIPUEMHOM CHUCTEMOM (JacTasi cMeHa «yKa3zaHHUU» aJMHUHHUCTPAIUU
O3HauvaeT, 4YTo HEeOoOXOAWMO IOCTOSSHHO HMeETh 3allac JOIOJHUTEIHLHBIX
a"TeHH). Koty oHH, mpaB/a, He HY>KHBI, I03TOMY OBITYeT BhIPa)KEHUE «BU/]
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Kak y obsiessioro kota». Komku (KoTbl), Kak u «l[apu mpupojipl!», UMET
IIOJIHYI0 BO3MOKHOCTD ToyuuTh CITW/l v mo uHCTpyKIuU (1107 HapKO30M)
nepeHectu ero «Ilapro npupozer». Ilostomy eciu «llapp npupoabI»
MOKeJIaeT €ro IOJIyYUTb, AJMUHUCTPAIUA IepPelacT COOTBETCTBYIOIIHE
yKazaHHs. BpIBaIOT, KOHEYHO, U OIMUOKH, HO Ha/I0 UMETh B BU/TY, UTO KOIIIKH
(xore1) TOJIBKO TPAHCJ/IMPYIOT TO, 4TO MM MepefalT CO CKJIaja.
Kcratu, ectu B3ATh OMOXMMHUUYECKHIH aHAJIW3 KPOBH Yy KOIIKH (KOTa), TO
CIIH/la BbI He OOHAPYKUTE, TaK KaK IIPeJIOCTaBJIeHHAsI CO CKIa/la CTPYKTypa
YacTOT M IIOTEHIIMAJIOB HMeeT paszesibHble YIIaKOBKH, a cOopKa
IMPOU3BOJUNTCA y:xe B CAMOM MOS3TI'E «Ilaps npupozibl» COTJIaCHO
IIpUJIaTa€MOU UHCTPYKIIUH.

CKpOMHOCTh KOIIIaubsli BO3BEAEHA JaKE B PEKJIAMY — KEJYIOK C
HaNEPCTOK, & MOKET CheCTh Ta3uK HUIu. CeMeHCTBO KOIIAYbUX WHOT/A
HCTIONE3YIOT He TI0 HABHAYEHHIO, HAPUMep, 17id oprammamm MacCOBOTO
nepenBuikeHus «llapeir mpuponsl» (ecou
JIOPOTY TIEPEXOAUT YEPHBIA KOT, HAYMHAETCS
nmanuka). HezamMeHMMOW OCOOEHHOCTBHIO Y
CeEMEHMCTBa  KOIIAYbUX  SIBJIIETCS  OTJIOB
HY>KHBIX «Ilapio TpPUPOJbI» IOTEHIINAJIOB.
Hanpuwmep, «Ilapp npupogbi» [0 cUX IOp He
HAy4YWICS JIOBUTh MBIIIEH U HEMEIJIEHHO HX
chenaTh (mosyyasi Hy>KHbIE TIOTEHITHAIIbI). JTy
(YHKIIMIO C yCIIEXOM BBITIOJTHSET KOIKa (KOT),
nepedaesasn 3amem Ilapro npupoodwst noo
MYPAbIKaAHbe 6c€, uem ObLIa Oo02ama
Muvaus neped coedeHuem. 11 TO HE IIIYTKA. HM3BectHo, uto Mo32
Mbvauu 8 mouHocmu coomeemcmseyem Mo3s2y Yeaoeexka. Ito
CBOVMCTBO AKTHBHO HCIIOJIb3yeT MEUIINHA, B YAaCTHOCTH, (hapMaKOJIOTHS,
r/ie JIeiCTBUE JIEKAaPCTBEHHBIX MTPEnapaToB IIPOBEPSETCS HA MBIIIAX, U €CIU
MBIIIb HE CTOIIHUJIO, TO JIEKAPCTBO IPHUIIMICHIBAETCS JUIS YIOTpeOJIeHUs
«Ilapro mnpuponpl». OJHAKO TPHU TPOU3BOJICTBE JIEKAPCTB JA00ABJISIOT
pa3IMyHble XUMUYECKHUe J0OaBKH, KOTOPble MOTYT BBI3BATh aJJIEPTHIO WU
Kakue-TuO0 HeraTUBHbIe siBjieHUs. Komka jxe pasjieyisieT MbIIlb Ha
COCTaBHbIE YacTH U Tepefaér «llapio NpUpOABI» TOJIBKO TO, UYTO €My
IIOJIaTaeTCsA, a MYypJIbIKaHWE aJUIePTUI0 He BBI3bIBAET. Y/IMBUTEIHHOU
0COOEHHOCTBIO CEMEHMCTBA KOIIAYbUX SBJIsETCS WX TepreHue. OHU MOTyT
YacaMu CUZIETh B TOM MeECTe, I/ie HaXOAUTCSA MBIIIb (OHU HE HIIYT €€ T/ie
nonaso). Ho korga Hariasg u JjioxMarasi MOpZA MBIIIA BBICOBBIBAETCS U3
YVKDBITUSI, HEMEJIJIEHHO ITyCKAIOTC B XOJ[ PACUECKHU, WU TOJIBKO IIOC/IE
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COOTBETCTBYIOIIETO MPHUYECHIBAHUA IOTEHIIMAIbl CHUMAIOTCA B HYXKHOU
IIOCJIeOBATEILHOCTH. OTtMmeTuM ellé  HEeCKOJIbKO 0COOEHHOCTEH,
VTOUHSIIOIIUX  BBIIIECKA3aHHOE. Y KOTa TIIOJT XBOCTOM HaXOIUTCSA
MyCOPOCOOPHUK OTPOMHBIX pa3MepoB (Tyza IONajilaloT MBICJIH, ITPOEKTHI,
uTord paboT u mpouee). OTciofa BhIpa’kKeHHE — «KOTY IOJ XBOCT». Kot
JKUBET MEHBIIIE, YeM KOIIIKA, IIOTOMY UTO KOT T'yJISIeT caM II0 cebe, a kowka
— moavko eo3ae «Ilaps npupodvr», CHUMAR C He20 AuWMHue
nomeHuuUaavl. 3aMeTUM TaKKe, YTO KOT MBIIIIEH UIIET, a K KOIIKE MBIIIH
BBLJIE3AIOT caMU (€CTh ¥ aHAJIOTH — KOT/Ia KOOpa THITHOTU3UPYET MBIIIIb).

BBINOJTHUB Bce MyHKTHI MHCTPYKIINU, KaTaJIU3aTOPhI TACCHBHOTO THIIA
OT/IbIXal0T. KOT CIUT BBITAHYBIINCH, a KOIIKA CBOPAYMBAETCA B KIYOOK,
3aMbIKasd KOJIBIIO 50 OKTaBbI, IIO3TOMY Ja’Ke BO CHE y KOIIKHU PeaKIHs
HAMHOTO BBIIIIE, 4eM y KoTa. [Ipu cMeHe das3bl OKPYKAMIIEN Cpeibl KOIITKa
obsiazjaer cBOMCTBOM (Y KOTa €ro HeT) CMEHHUTHh a3y COIJIaCHO TeKYIIeHn
(«HOYBIO BCe KOIIKH Cepbl»). KpoMe TOro, KOIIKH CHAT TOJBKO HAa MSTKOM
MecTe, a KOTbI — I7ie nomnasio. Ecyiii paccnpocuTh KOIIKY, YTO OHA BUAUT BO
CHE M KaK el yJaércs 3apaHee 3aMedaThb TeX, KTO MOXKET €€ OOHJEeTh, TO
nonaro Oyzere XOAWUTh € Pa3uHYTBIM pToM. B omauuue om
Hocmpadamyca komst 06aadar0m npakmuuveckum nposHO30M.
Bc€, uTo 3a HECKOJIBKO MeCSAIEB WJIM JIET /10 COOBITUM IIPOJIesIbIBAET KOT,
IIEPEHUMAETCS JIFOIBMU U € YCIIEXOM HCIIOJIb3YETCS B IMTOBCEAHEBHON KU3HU.
Tak, B «IIpoCTOKBAIIMHO» BIIEPBbIE OBLIO TOKA3aHO, KAK IPaBUJILHO
OpTaHM30BaTh PHIHOYHBIE OTHOIIIEHUs, a B «KoTe B camorax» — B KakOu
IIOC/IEI0BATEIPHOCTU HAJ/I0 W3bIMAaTh COOCTBEHHOCTh y ToeB (peiimepckuii
3axBaT). Kak 3amerus UyKOBCKHI, KOT «XOJMT 33a7l0M Harepén» (ecyu
COTPYJIHUK OXpaHbl xpoMmaeT). M, KOHeYHO, HeMepKHyI[uil o0pa3 KoTa
Beremota, KOTOpBI yMes NpaBUIbHO cebsi BecTU. VIMEHHO KOIIKH
«obmawresa» ¢ ygyacrHukamu IIporpamm «CsetrJI», a KOTbI, Kak
IIPaBMUJIO, OT HHUX Yy0eraiwT. ITO TOBOPUT O OoJiee «IIENEeTUIHBHOM
oTHomeHuu» K Yesnopeky, koropomy BCE PABHO ITPUJIETCA UATU
B BAHIO.

Koro ObI BB HE CHPOCHJIH, BCAKHU OCMBICJIEHHO OTBETHUT, YTO OH
JIFOOUT WU KOIIIeK, Win cobak. Miu Tex u apyrux Bmecte. 1 Bes oTa 11000Bb
3aKJIA/IBIBAETCS C CAMOTO JIETCTBA. B3pocibiM Oy/ieT 1moJie3H0 HalIOMHHUTH 00
sToM. Komku o4eHb YMHBbIE, YUCTOIUIOTHBIE 3KUBOTHBbIE. OHU TOCTOSHHO
YUCTATCA Y BBUIM3BIBAIOT CBOIO IIEPCTh. /[0 CHX MOP IJIaBHBIE «ITPOGECCHI»
KOIIIKA — OXOTHHUK U OXpPaHHUK. [lo/icuuTaHO, YTO O/THA KOIIKA, OXOTACH Ha
MBIIIIEH, CracaeT OT HUX B ToJi 0 10 TOHH 3epHA. [0 MOBeAEHUIO KOIIKH
MOXHO  TPeACKa3bIBaTh MNOroxy. Komkyu  mpeayraabIBaioT
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3eMJIeTPsACEHHEe, W3Bep:KeHHe ByJKaHa. KOIIKW  MpPOSBIISIOT
HEOOBIKHOBEHHYIO YYTKOCTh K OOJIBHBIM X03sieBaM, COTPeBas UX CBOUM
Tesiom. OT 3TOro Jioau ObICTpee UJYyT Ha IIONpaBKy. Kpome TOrO,
COBpPEMEHHbBIE KOIIKHA BBICTYIIAIOT B POJII APTUCTOB B IIUPKE, B TeaTpe
Kyknauépa, cHuMmaioTcss B KUHO. OXOTHHK U OXPaHHUK, CHHOIITHK U JIEKaph,
apTUCT YW JIPYT, UTPYIIKA, JJa’Ke KUBOH «OyAMJIBHHUK» — BOT K€M MOXKET
OBITH /JIS1 BAC KOIIIKA.

He meHbIIle MOKHO cKa3aTh U 0 cobakax. Ceiiuac Ha 3eMHOM ITIape HET
TaKOT'O MeCTa, re ObI PAIOM ¢ YEJIOBEKOM He KHJ1a cobaka (ZpyT uesioBeka).
OHa 1moMoraer JIIAAM BO BCEM: U OXPAHATHh TPAHUILY, M HAXOJIUTH IO CJIEy
IIPECTYITHUKOB, U COIPOBOXKJATh CJEINbIX, U Pa3bICKUBATh UYEJIOBEKa IIOJ
CHEXXHOU JIaBUHOW, W TAaCTH CTajZa, U OXPaHATh JioMa. Ho mpexzae Bcero,
snrobas cobaka, JaXke camasi MaJIeHbKasl — 9TO MPeIaHHBIA U 6€3KOPBICTHBIN
JIPYT, KOTOPBIH PSAJIOM U B PaZIOCTH, 1 B HECUACTHE.

MOKHO KO BCEMY 3TOMY OTHOCHUTBCSA CKENTHYECKH, HO TOI/la He
HY2KHO CTpeMHUThCA B BaH10. M0OXXHO IIPOKUTH CBOIO >KU3Hb U HE X0 B
BaHro, a «mosck» mox aymieM. Kak ropopusn H. JlepamioB: «Y kajxcdoz2o
ecmbv npaeo 8vloopa».

2.4. MoryT Jiu mnoACMOTPETHh U YKYCUTh B 0aHHOM
nporecce...

Yrto Takoe OakTepus, U MOKHO JIU €€ «IollynaTb»? bakrepus —
SAMKHYTAA BHMOJJIOTNYECKAA CTPYKTYPA c BBIIOJHEHHEM
BCceX HEOOXOJUMBIX JKH3HEHHO Ba*KHBIX (YHKIUH. B oT/imure OT BBICIINX
MJIEKOIIUTAIOIMX, KJIeTKM Mmos3ra, r——— —
IIeYEeHH, CeJIe3EHKU, KHUIIeUHUKa Y
OakTepuu  OOBEIUHEHBI, B  OJHY
CHUCTEMY, WOHHYI 4YacTh KOTOPOU
MOJKHO PAacCMOTPETh B MHKPOCKOII.
KoMmmakTHOe pacrosio;keHue KJIETOK U
HE3aBHCUMOE OT BHEIIHUX YCJIOBUU
CYIIIECTBOBAaHHE ITO3BOJIAET OaKTepuu
3aHATh COOTBETCTBYIOIIEE MECTO KakK
aMHUHHCTPATOpa OaHHOTO IIpoIlecca.

Bakrepuu HeT HEOOXOAUMOCTU /N
paccMaTpuBaTh, HAaIpUMep, GYHKIUIO -
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IIeYeHH Y YeJIOBeKa KaK HeUTO YHUKAIbHOE, — UMes MO PYKOU COOCTBEHHBIE
KJIETKW,  BBINOJIHAIONINE POJIb  I€YeHH, MOXKHO  Bcerja  JaTh
COOTBETCTBYIOIIIUM HCIIOJTHUTEJISIM HEOOXOMMbIe YKa3aHUsA 110 U3MEHEHUIO
CTPYKTYPBI II€UeHH Ha OCHOBAHHMHU 3TajJioHa. K colkajeHuio, OaKTepuu He
MOTYT CAMOCTOSITEILHO XOJIUTh, [IO3TOMY KOODAWHAIIMA JBHKEHUN — HEe MX
¢dyakmusa. OpHako, HAXOAsACh IIOCTOSHHO B TECHOM KOHTaKTe C
OMOCTPYKTypaMHt, OHH B COCTOSIHMH HaOJI07aThb (POPMBI MX JABUKEHUS U
HanOoJsiee moaxosmue (¢ UX TOYKU 3peHus) ¢GopMUPOBaTh JJisi UeioBeka.
B ToMm ke HampaBiieHnu «paborarT» u Ilporpammsel «CBeTJI», ecoiu 3TOT
OaslaHC IO KAKOW-TO MPUYNHE HAPYIIIEH.

BHemmHsss WOHHAsA CTPYKTypa OakTepuw NpeAHA3HAUYeHA JJIs
paccMaTpuBaHUs €€ B MUKPOCKOII, HO IJIaBHOE 371eCh — KTO Ha KOTO CMOTPHT,
Bezb POPMA CYIIIECTBOBAHUA BAKTEPUU — HEUTPUHHAS,
a aTa popMa, Kak U3BECTHO, He YHUUTOKaeTcs. To ecTh, yOpaB MOHHYIO YacCTh
Oaxktepuu, Bbl Kak Obl MeHsieTe pyOamiky. bakrepusi mepeojeBaercs,
npuHUMas 60Jjiee MPUBJIEKATETbHBINA BUI.

V3BecTHO, UTO GAaKTEPHUH MPU MOMAJaHUU HE B Ty CpPeAy HPUUYUHAIOT
00J1b, U PELENTOPhl KOXKH pearupyroT Ha 910. Ho 60/b He MOKeT OBbITh OT
TOTO, YTO TaKOe KPOXOTHOE WOHHOE CYIIECTBO pACIIOJIOKIIOCH Ha
SIUTEIMATIBHBIX KJIETKAX. JTO CYIIECTBO, B IEPBYIO OYepeb, OOHIOXMBAET
MaTparl, IpooyeT ero 3ybamu (3yObl — B HEHTPUHHOM IIPOCTPAHCTBE), U €CIIH
BCE HOpPMAaJIbHO, — pacriosaraercss Ha HEM. Kcratu, 3y0bl y OaKTepun — He
KaK y akyJbl, B /IBa PAJa, a CHMMETPHYHO IO 00€ CTOPOHBI, IIO3TOMY KakK
OaKTepHIO HE KPYTH, HATKHEIICS Ha Pa3UHYTYIO I1aCTh C 3yDaMHu.

2.5. AHHUTHJIAINA JKUBOHM KJIETKU

A. XatpIO0B CcUHTaa, YTO C IOMOPOM IIPOIECC ITO3HAHHA IIPOTEKAET
VHTEHCUBHEW, a B3HAHUs B3aKpeIUISIoTCa Ha 0osiee JJIUTENIbHBIA CPOK.
CrenupUYHOCTh [JAaHHOTO MaTepuajia M €ro akKTyaJbHOCTh TPeOYyIOT
HEMEJIEHHOTO ITOSCHUTEPHOTO TEKCTa, IMO3BOJISAIONIET0 IOHATh, KyZAa
MCUYe3al0T JKWUBBbIE KJIETKW TpPH TMomnajaHuud B baHro. 3BecTHO, 4TO,
IOAJABIINCh HA YIrOBOPHI, YOEAWUTEIbHBIH ardTallHOHHBIA MaTepuall,
IIPE/ICTABJIEHHBIA COOTBETCTBYIOIIMMU CTPYKTypaMH, «llapb IIpHpPObI»
(emé He YestoBek) mOIaiaeT B HJleaIbHbIE YCJIOBHUS OIIEPAlIIOHHOM, IJIe eMy
IO/ MypJIbIKaHbE€ W3MEHSIOT CBOMCTBAa MoO3ra W, B COOTBETCTBUH C €rO
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HOBBIMH 33Jla4aMU, — CTPYKTYPHI KHMBOH KJIETKH — TOXKe (ZJIsT TOTO YTOOBI
cras1 YesoBeKoM).

He Bce «Ilapu npupozbl» HOPMaJbHO OTHOCATCA K 3TOMY IIPOIEcCy,
MIO3TOMY IIPUXOJIUTCSI MHOT/IA pa30UpaTh UX Ha OT/IeJIbHbIE COCTABHBIE YaCTH
(BILIOTH 10 aTOMOB), UTOOBI ITIOTOM COOpaTh €ro 3aHOBO MO IpPUIaraeMou B
npenbananke MHCTPYKIIMH. Ho K cokasieHUu1o, B OOJIBIIMHCTBE CBOEM
cerogasamHux «Ilapedl mpupojsipl» pa3dbupail - He pas3bupaill — TOJKY He
oyner. ITporpammbl «CBeTJI» B MOAOOHBIX Caydasx AAlOT IIAHC, HO HE
ABJIAIOTCA MaHAaIeel.

2.6. He BaAJIOTEKylIIUE MTPOIECCHI

371ech paccCMOTPHUM BOIIPOC OPTraHU3alMK B3PBIBHBIX IIPOIECCOB, TO
eCTh mpeoOpa3oBaHUWE HOHHBIX CTPYKTYP 3a KOPOTKOe Bpems. K Takum
mpolieccaM He cjeflyeT OTHOCHUTH IepeMellleHre OyMaKHUKA ¢ PUHAHCAMU
13 POJTHOTO KapMaHa B Uy»KOH, a TAK)Ke BJIMSHUE ITOCPETHUKOB.

[Ipu CTOJIKHOBEHUH JIBYX BCTPEUYHBIX II0€3/I0B B3PbIBA HE MPOUCXOUT,
IIOTOMY YTO BHHOBAT CTPEJIOYHHK, a IPU MaJleHUuU sI0JI0Ka Ha roJioBy Moar
He JiepopMuUpyeTesi, TaK Kak 37IECh POJIb ITOCPETHUKA BBITIOJIHSIET BO3AyX. B
TO K€ BpeMs IPU COEAWHEHWH JBYX IIOJIOBUHOK KHUpHu4da (Hampumep,
coOpaHHOrO U3 OJHUX MOHHBIX CTPYKTYP) IPOUCXOUT aTOMHBIN B3PBIB, TaK
KaKk IIOCPEJHUK CBOUM OTCYTCTBHEM BBIHYXKJA€T OTU IIOJIOBUHKHU
00BETUHUTHCA C Iebl0 (DOPMUPOBAHUS HOBOHM CTPYKTYpbl. BHeIlIHe 3TO
BBITJISIZTUT KaK aTOMHBIA B3PBIB, HO €CJIM IIOCMOTPETh IJIa3aMH KOIIKHU, TO
MokHO yBuzeTb MHYIO ®OPMY CYIIIECTBOBAHUA MATEPUN.

He eaiomexywiue npouyeccsbl — 3Mo NPoyeccovl, 8 KOMOPHIX
eépemMsa UX NPOXOMHCOeHUS COU3MEPUMO C OAUHAMU 601H,
yuacmseyrowux 6 3mom npoyecce.

[Ipu DPOXOXKAEHUM He BAJOTEKYIINX IIPOLIECCOB CYIIECTBYIOT 3
pasauvHbie (GOpMBI:

1. Caodxcenue ecmpeuHbvlX 604H, UAU AHHULUASAYUA.
NmeHHO B3TOT mpollecc ABJsAETCSI OCHOBHBIM TMPU «KynaHuu» «llaps
npupozasl» B bane.

2. BuvuumaHnue cmpeuHblX 601H, UAU CYNepnouyust.
JToT mpolecc omnucaH B MoHorpaduu «XoJoAHBIU fAnepHBIN CUHTE3»
A. XaTpib0Ba U Ha CETOAHANIHUN JIeHb He IyOJnMdyeH. 3aMeduy, UTO K
Ipolieccy HaMbJIUBAHUS OTHOIIIEHUS He UMeeT.

31



3. J3epkxaavHoe npeodpazoeaHue 6CMPEUHLIX 60AH, UAU
HOpMaaudayua (HaAlpaBJIeHWEe IBIDKEHUs] IIOTEHIHAJia HOPMAaJbHO
cevyeHUI0 BOJIHBI). B 6aHHOM Iporiecce 5TO BO3BpaT yacTu Mo3sra, HeuassHHO
U3BATOTO MPU QYHKITUH 3aMeHbI, ECJTH TAKOBas Iiesiecoobpa3Ha.

3epkajsibHOe TpeoOpa3oBaHHE BOJIHBI BCTpPeYaeTcsi W B MPHUPOJE,
IIPUMEP 5TOMY — COJIHEUHBIN 3aUNK, BHEIIHUU BUJT KOTOPOT'O HAIIOMUHAET
CoJsHIle, HO €CJTU PAAOM Pa3MECTUTh IPAMOMN COJTHEUHBIH JIyY U COJTHEUHBIHN
3allYUK, TO Jake HEBOOPYKEHHBIM TIJIa30M MOXKHO 3aMETUTh Pa3HUILY,
IIO3TOMY IIpH 3€pKaJIbHOM IIpeoOpa3oBaHUM BOJIH B 0OaHHOM IIpoliecce
HEOBXO/IMMO COBJIIOJATH IIO/JIHYIO HUAEHTUYHOCTD
HU3BATOTO U BHOBH BCTABJISEMOTO «MaTepuaia».

2.7. AHHUTWIAIMA KaK OCHOBAa 0AaHHOTIO Ipoliecca

BcmoMHUM, KakKUMU IapamMeTpaMu CJieJlyeT BOCIOJIb30BaThCs, YTOOBI
0e3 ymiepba 11 3/T0pOBbsI pOBecTU OAHHBIN Tporiecc. [Ipo 3Tu mapameTpbl
yke ObUTo ckazaHo. K HUM oTHocATcs: 3HaveHue pH (oTpumaTesbHbIA
siorapudM KOHIEHTPALIMU BOJOPOJHBIX HMOHOB B PACTBOPE), UCXOJHASA U
KOHEYHasi OKTaBa, Moj[BepraeMas U3MeHeHusaM, 60uka /[uoreHa, B KOTOPYIO
IIpsYeTcsA MPOMEXKYTOUHBIM pe3yJibTaT, CIUPaIb ApXUMeia Kak 3TajJoH JJIsd
BBIXOTHON (OPMBI, CTEPpEOMETPUUECKUE CTPYKTYPhI BXOJHOU U BBIXOJHOU
dopm, kadecTBO mayTuHbl mo yriiam banu. Tunm Mblla U €ro CBOMCTBa,
TeKylllee 3HaueHUe ajab0elo, YMC/IO IUKINYECKUX II0CIIeZ0BATEThHOCTEN
BXOJTHOU W BBIXOZHON (opM, (asza y3sa BOJIHBI, UHTETPAJIIbHOE 3HAUEHHE
MOTEHIMAJIA [0 IlapaMeTpaM TeMIIepaTyphl, BJIA’KHOCTU U JaBJIEHUS,
co3/laBaeMble BBIIIIENEPEUNCIEHHBIMU TapamMmeTpaMu. Bcé aTo Heob6xomMo
cobpatb, pa3MecTHTh H 3a@UKCUPOBATh 32 KOPOTKHUU IPOMEKYTOK
BpeMeHU. U emié o/mKHA CYIIECTBOBATh OTpabOTaHHAA WHCTPYKLIUA II0
JIAaHHOMY IIpolLieccy.

B 6aHHOM 1mpoliecce KpoMe AaHHUTWIAIMM €CTh emé ciydai
CYIIEpIIO3UINY, KOI/Ia INPU HEeCOOJI0IeHNH WHCTPYKIMU HCYEe3al0T He
TOJIbKO MbLIO M Mouaska, HO u CAM OBDBEKT, IOAJIEKAIIIUI
MBITBIO. IIpuuém nponecc ncuedHoBenus npoucxoaut bBE3IIIYMHO u
He HaHocut BPE/IA camoii Bane.

B kauecTBe mnpuMepa aHHUTHISIIUA MOKHO IIPUBECTH AaTOMHBIH
B3DBIB, KOIJla YIAaKOBaHHbIE B aTOMHOH OomOe IlapaMeTphl CIUPaIU
Apxumena, OOUKU JluoreHa MUHUMAJILHOMI [UKJINYECKON
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IIOC/IEIOBATEIPHOCTH TIPU MaKCHMaJbHOM ajib0e/l0 3aBOPAUYMBAIOTCA B
OyTepOpo/ MayTHHBI U BBIOpACHIBAIOTCA, HAnpuMep, B OKHO. Ilpu aTom
MayTHHA Pa3BOPAUMBAETCH U CO3/IAET YCJIOBUSA, B KOTOPBIX U MPOUCXOIUT
aHHUTWIANMA. B KocMoce HeT mayTHHBI, U TaM He MOXeT ObITh aTOMHBIX
B3pbIBOB. BOT UTO BAYKHO.

JI1s1 meTajIbHOTO PACCMOTPEHUS ITapaMeTPOB HEOOXO0/IMMO CBECTH UX B
Tab/JHIy, K KOTOPOH Jlajiee MOXKHO JlaTh IIOsICHEHUs. B sToi Tabsuile
IIOPSIIKOBBIA HOMEP IO BEPTHKAIN COOTBETCTBYET MOPSAAKOBOMY HOMEPY I10
ropusoHTanu (Hampumep, pH — N°1 mo BepTukasu u NO1 110 TOpU30HTAIIN).
3aBUCHMBbIE CBSI3W YKa3aHbI, IMOSICHEHUSA MPUBEJEHBI HIKE, COOTHOIIEHUS
JIAHBI T10 TOPU30HTAJIH, TO €CTh BEPTHUKaJIbHAS KOJIOHKA BTOPUYHA.

TaOauia B3anMoCBA3eH

1—pH; 10 — TeKyllee 3HaUeHue aabheso;

2 — UCXOJTHAS OKTaBa, 11 — YUCJI0 MUKTNYECKUX

3 — KOHeuHasl OKTaRa, I0CJIe/TIOBATEILHOCTEN

4 — 6ouka JIuoreua; BXOJTHOU (pOPMBI;

5 — cIIpajib ApXuMea; 12 — YHCJIO ITUKJINYECKUX

6 — cTepeoMeTprUecKasa CTPYKTypa TIOCTIEIOBATEIFHOCTEN

BXOJIHOU (pOpMBI; BBIXOJTHOU (pOpMBI;

7 — cTEpEOMETpPUUEecKas CTPYKTypa 13 — ¢daza y3J1a BOJIHBI;

BBIXOJTHOU (POPMBI; 14 — UHTETpaJIbHOE 3HAUEHNE TTOTEHIIHATIA

8 — xauecTBO MAyTHUHBI; 10 TapaMeTpaM

9 — THII MbLJIa ¥ €T0 CBOMCTBA; TeMIIepaTyphl, BJIAKHOCTH U JJaBJIEHHUS.

2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14

1 1 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1
3 1 1 1 1 1 1 1 1 1 1
4 1 1 1 1 1 1 1 1 1
5 1 1 1
6 1 1
7 1
8 1 1 1 1 1
9 1 1 1 1 1

10 | 1 1 1

11 1 1 1

12 1

13 | 1 1 1

14 1

MakcuMasibHOE BJIMSIHME Ha BCe IlapaMeTphl OKa3blBaeT 3HA4YeHUe
pH. U mnoka He Oyzmer HaOpano pH, coorBercTByomee 3ddexTy
KaTaau3aTopa, HU MCXOAHAs, HU KOHEYHas OKTaBbl He MOTYT OBITh
npormyiieHsl. Yem Boiiie 3HaueHue pH, Tem kpyde Oouka /[moreHa u Tem
Kpyue cnupasb Apxumezia, IIpU onpeseseHHbIX 3HaueHuAax pH npoucxogur
dopmurpoBaHue BXOHOU U BHIXOHOU popM. B cooTBeTCTBHM O 3HAUEHHEM
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pH moxbupaercs TmOKazaTejlb «HAMBUIMBAaHHUA», TO €CTh 3aKpPyTKa
MOTEHITNAJIA, a OT STOTO 3aBUCHUT U TEKYIIlee 3HAUeHNE aTb0es1o.

He TabyimuHoe 3amanue pH mpUBOAUT K PE3KOMY COKPAIIEHHIO YHCIa
[UKJIAYECKUX IIpeoOpa3oBaHuii TmoreHnuana win k CIIU/y kak Bo
BXO/THOU, TaK U B BBIXO/THOU (hopMax.

I'1aBHOe 3HaueHHUE — BJIMSAHUE Ha WHTETPAJIbHBIA IOKa3aTesb, U
YyeM BBIIlIE TMOKaszaresb pH, TeM BbIllle 3HaueHHE IMOTeHIWana. Tak, mpu
pH=7,2 3HaueHune noteHnuana =1, a npu pH=8,8 3Hauenue norennuana =8.
BanaHug MCXOAHOM M KOHEYHOM OKTaB IIOHATHBI M 0e3 OObACHEHUH, Il
O0ouku /[moreHa — yeM Kpyde 60UKa, TEM MEHBIIE YIOJI CITUPAIH U TEM BBIIIIE
OKTaBa.

Cnupans Apxumena — IJIaBHOe BjuAHHE Ha ¢asy ysja BOJIHBL
KBanTtoBanue a3bl JOCTUTaeTcsi TOJBKO MPHU OIPEAEeIEHHBIX YIJIax
cnupanu Apxumezia. [Ipu yrie cnimpanu <21° ¢gasa =0, pu 32° ¢asa =54,
npu 44° daza =72 u npu 128° daza =128. KauecTBO mnayTUHBI, WU
PELIETKY, B KOTOPOU U MPOUCXOAUT M3MeHeHUe, BiuseT Ha 3HaueHue pH,
3aKpYTKU MOTeHIMaia U Ha ¢a3y. UeMm Ooblile CBsA3el UMeeT y3eJl PelIeTKU
MayTHHBI, TEM MeHbIlle 3HaueHre pH, TeM OoJIbIlee YMCI0 UCXOTHBIX MOKET
OBITH ITPe0OPaA30BAaHO B KOHEUHBIE, TeM OOJIbIIIEe YTOJI 3aKPYTKU MOTEHI[HaIa
U TeM BbIIIe (asa.

MsbL1o To:ke umeer pH, 1 yem Beilie 3HaueHue pH, Tem 6GoJibine
MeHsiercs (asza. Tekyinee 3HaueHMe aiTb0e0 PO HE UTPAET, Pa3Be UTO
BJIMSIET HA HeOOJIBIIYI0O KOPPeKIUio ¢das3bl. ATy KOPPEKIHI0 MOXKHO
WCIIpaBUTHh, M3MeHUB 3HaueHue pH B mayruHe. Eciu morpeboBasioch
1peoOpa3oBaTh MPOAOJIHHYIO MBIIIITY CITUHBI B KOCTh, TO MOYKHO 3TO C/EATh
TOJIPKO 3a CUET HU3MEHEHUs caMOu (OPMBI, MOJI00pPaB COOTBETCTBYIOIIEE
MbUIO (BHENIHsSA 3aBUCUMOCTH), 34 CUET BHYTPEHHUX pPE3E€PBOB CaMOU
MbIIIIbI 3¢ deKT He Oy/ieT MoTydeH, HO Korja MoydyeHa KoHeuHas ¢gopma,
TO €€ MyTallusl MMPOHUCXOAUT TOJBKO 3a CUET U3MEHEHUU BHEITHEro BHU/A,
KOT7Ia BH/JI OIIPEJIesIsAeT pacupesiesieHe OCTaJIbHBIX IapaMeTPOB (3a)KaThIX B
COOTBETCTBYIOIYyI0  (opmy). OcoOEHHO I[eHHO TaK Ha3bIBaeMoe
«XO03AMCTBEHHOE» MBLIO 72-76%.

VHTerpasibHOE 3HAUE€HHE MMOTEHINAIa BHEIIHEN Cpebl He BJIMSAET Ha
peoOpa3oBaHMsA OKTaB, a BJIMAET TOJBKO HA COOTHOIIEHHE IapaMeTPOB
pelIeTKH (IIayTHHBI), B KOTOPOU IMPOHCXOIUT IIPOIECC MPeoOpa3oBaHUM.

Takum o6pa3oM, chOpPMHUPOBAB UCXOJHble IapaMeTphbl IO THUILY
TPAHCIOPTHOM 3aJlaudi, MOXKHO TIOJIYYHUTh MHOKECTBO BapUAHTOB
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JIOCTIKEHUs TIeJd, TO ecTh cGOPMHPOBATH BBIXOAHYIO OKTaBy, V/IaJUB
OJTHOBPEMEHHO BCE TO, YTO MeIllaer. IJTOT MPOIECC U Ha3BaH
AHHUTWIAIMEeN — Ha BXOJIe eCTh BCE, YTO HeOOXOAMMO, a Ha BBIXO/E BCE
MOXHO yBuZeTh Jaumib M3MEHWB ITAPAMETPLI IIPMBOPOB
HABJIIOJAEHWA.

B naHHOM paszgesie paccMaTpuBalOTCA TOJIBKO  3aBUCHMOCTH,
BJIMSIIONIYE HA JKUBYIO KJIETKY B IIpOIecce e€ mpeoOpa30oBaHus, U, KaK BUHO
13 TabJIUIbI, OCHOBHOE BJIUSIHME OKAa3bIBA€T MMEHHO PEIIETKA, U3MEeHEHUE
CBONCTB KOTOPOM MOKET IPUBECTH, B TOM YHCJIE, U K AHHUTWIAIUU.
Oxkpyk€HHAasA MBUIBHBIM pPacTBOPOM, 3akaTasg B THUCKAaX CTAHJAPTHBIX
IIapaMeTPOB PENIETKHU KUBAs KJIETKA JOJ/PKHA caMa HaXOJUTh BO3MOKHOCTU
JUIsT COOCTBEHHBIX HpPeoOpa30BaHUM, €CJIM CBOMCTBA IMAYTHHBI OKAXKYTCS
JIOCTATOYHBIMU /171 TAKUX TPeoOpa30BaHUN.

B Cubupckom otnenenun Axazmemun Hayk Obul  mpoBeneH
VHUKQJIbHBIA  SKCHEPUMEHT, pe3yJbTaThl KOTOPOTO  IPEACTaBJISIOT
HECOMHEHHBI WHTEpPeC He TOJbKO ia Hayku. CyTh BOKCIepUMeHTa
3aKII0Yasach B cienyomeM. Mpimeld (CaMOK W CaMIIOB) HAMBUIUBAJIH OT
yIIel 710 XBOCTa, U Yepe3 HEKOTOPOE BPEMs y CaMIIOB IIPOIaIaIH (Hcue3an)
CEMEHHUKH, a Y CAMOK — TPY/IU.

JKCIIEDUMEHT BBI3BaJI MMAHUKY B HAYYHBIX KpyraxX, O pesyJbTaTax H
HOBOM 1po0jieMe HeMEJIEHHO COOOIIMJIM BO BCE  BBIIIECTOSIIHE
opranuzanuu (BmioTh g0 Opranms3amun OO0beUHEHHBIX Haruii).
HenmocraTok  KOHTPOJIBHBIX  CPEACTB B CBSABH € OTCYTCTBHEM
(buHaHCUpOBaHUS He IO3BOJIMJI B MOMEHT IIPOBEAEHUS HKCIIEPUMEHTa
YCTAaHOBUTH, KOTJA IIPOMAJaii CEeMEHHUKHM ¥ TPyl — B MOMEHT
HAMBbUIMBAaHUs WIN TIOCJIE TOTO, KaK MbIIIEH OOJIbIlle yaca IpoJiep:Kaad B
MBUIBHOM pactBope. Eciiu B MOMEHT HaMbLIMBAaHHsI, TO Mbl IMEEM IPSAMOE
MIO/ITBEPK/IEHHE TIpollecca AHHUTUIIAIINY, KOT/IJa HOBbIE CEMEHHUKHU U TPYAHU
y MBIIIIEH MOKET YBUIETh TOJIPKO KOIIKA. B IPOTUBHOM CjIydae Mbl UMEEM
JIeJI0O C CYIEepIIO3UIleld, W TaKas MBbIIIb CTAHOBUTCA «HECHETOOHOM.
YHUKaJIBbHOCTh JKCIIEPUMEHTAa 3aKJII0YaeTcs enEé W B TOM, 4YTO IIOCJIE
IIPOMOKaHMS MBIIIIEH TIOJIOTEHIIEM Ha HEM He 0CTaBaJIOCh BJIard, TO €CTh IIPHU
AHHUTWIAIIMKA 3a CYET u3MeHeHHsA PH B yC/IOBUSX HaJIUUYMA PENIETKH
MayTHHBI Ja’ke BOJla ToJiydasjla OKTaBy 45,5, U Takasg BOJla HE MOTIJIa,
KOHEYHO, OCTaBUTh CJIEAA Ja*Ke Ha IOJIOTEHIIE.

HoBble HOHHBIE CTPYKTYpPbI, OOpasymolnuecss HPU aHHUTHISIINU,
HUYEero oOINero He HMMEKT € KMCXOJHOH CTPYKTYPOH, 3a HCKIIYEHHEM
nporpamMMbl. [IOBBIIIIEHHE OKTaBbI OOMEHHBIX IPOIIECCOB U3MEHSET BCE
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BU/Ibl OOMEHHBIX IIPOIECCOB B CaMOM KJIETKe, U B CJIydyae IPEeBBIIIEHUs
OKTaBbl HOBBIX HMOHHBIX CTPYKTYp HaJi OKTaBOW Mo3ra, KJjeTKa MOKET
IIPUHATH Ha cebs yacTb yHKIuH Moara.

2.8. Cnupasb Apxumena

Kak yxe rosopmiocs, cmupajb Apxumezna — 3TO IJIABHOE
BJUAHUEe Ha a3y ysna BojaHbl.. OOpa3oBaHUE BHUXPEBBIX ITOTOKOB,
HampuMep, BO3/AyXa, a TakKKe HaIpaBJeHHOe JIBUKEHUE JIFOOBIX
JKUJKOCTEd U CHIIYYUX MATEPHUAJIOB TOJUUHEHO OIpeeIEHHBIM
3aKOHaM. JTU >Ke 3aKOHBI JIEHMCTBYIOT U Ha JABUKE€HUE HEWHEPIIMOHHBIX
Macc.

Pacecmorpum 3akoH KysioHna:
EqE,

F=irxyx*
72

Omneparop i ompenesser 3HaK (OPMYJIBI B 3aBUCHMOCTH OT yTJjia
CKOJIBKEHUS 3apsAaa. 3apsj MOKET OBITh TOJIBKO OTPUIIATEIbHBIM, HO IPHU
JIOCTHKEHUHU 33/JaHHOTO yTJIa MEHsET 3HAK Ha IMPOTHBOIOJIOKHBIN (He cam
3aps/i CTAHOBUTCS IOJIO’KUTEIFHBIM, @ UMEHHO yTOJI 33JIa€T €ro 3HaK). ATO
0COOEHHO Ba)KHO TIPH PacuéTe HAIPABJIEHHOTO JBI)KEHUS] HEMHEPITUOHHOU
Macchl, 1 He YYET 3aBHUCHUMOCTH 3aps/-3HAK He IM03BOJISET CO37aTh JIaKe

MO/IeJIb YIIPABJIAEMOTO IpoIlecca.

Yucso yryioB MOBOPOTA 3apsifla COIVIACYeTCSA € MYJIbTHUILUTHKATHBHBIM
COOTHOIIIEHWEM JJII CHUCTEMBI CHUMMeTpud, wid 108 (18 oceil um 6
TpaHCAANUN). ITO ObUIO yUTEHO W mpu co3ganuu IIporpamm «CBet/I».
Ho 5T0 — TOJIPKO B KOMILJIEKCHOM ITPOCTPAHCTRBE.

BBogma GyHKIUIO Y=sinx, OCYIIECTBJISIEM CMeHY KOOpJAWHAT U
IoJiydaeM  36-MyJIbTUIUIUKATHBHOE  COOTHoOIneHwe (12 oced u 3
TPAHCJISAIUKA) JUIA KBaTEPHHUOHA. BBOJA CHHYCOHMJAJIbHOW (QYHKIUH B
cHCTeME IOJIHOM CUMMETPHM €CTh CKAa4OK Ha yros 7/2 ¢ IPOJOJIKEHHEM
3HAKOBOW CHUCTEMBbI W3 Mpeapiayiero psiza. OmHAKoO caM BBOJT 3TOU
(pyHKIIUM ecTh mMpsAMas 3aBUCUMOCTH OT 3HAUYEHHs YHUCIa T U, Kak OyAeT
IIOKa3aHO Jajiee, HE3HAHHWE OJTOr0 4YHCJIa IMPUBOAUT K XaO0TUUYECKOMY
paCHbLIEHUIO MOIITHOCTU IIOTEHI[HaJla, a He K HAIlpaBJIEHHOMY JEHCTBUIO.
CrnyuaiiHoe oOpa3oBaHHE YCTOMYHUBOTO BHUIXPS, JaKe JJis HEMHEPIIMOHHOU
Macchl, HEBO3MOKHO Ha Iepuo/, 6ojiee 0,1 CeK.

36



@. HlkpyaueB «CserJIblii Bennk» H. JleBamosa B «bannom Jlene» A. Xareibosa u Tpymosas Jlonara

Cnemyromuii  CKa4OK Hadajla KOOPAWHAT HPOU3BOAMUTCA IO
HCcUepIaHu¥ 3HAaKOBOTO psJla KBaTEPHUOHA — Ilepexo/i Ha OKTaBy. CKayok —

JIMHEHHBIN, HO €ro 3HaueHHe paBHO T, /I OKTaB moJsydaem 8 (8 ocei
CHUMMETPHH U 1 TPAHCJIAIUSA).

Takum o0Opa3om, IHoOJIHAs 3HAKOBas CUCTeMa — 152 3HAKA — OJUH
TpoiiHO# 060poT BekTopa. BU/IUTE, KAK BCE ITPOCTO.

[TepBBIii  3HAK  KOMIUJIEKCHOTO  BBIPOKEHUS  JIOJDKEH  OBITh
IIPOAOJIKEHUEM IOCJIeJ0BATEJIbHOCTH IOCJIEJHEr0 3HAKa OKTaBbl, MHAaue
OyzeT cpbIB 110 3HAKy U paccerMBaHUe MOTeHIHana. Eciu 3To paccMOTpeTh
otHOcuTesibHO IIporpamm «CBetJI», TO paccenBaHUA MOTEHIIAAIA MOKET
U He NPOU30UTH, IMOTOMY YTO IOCJIETHUN 3HAaK OKTaBbl KOHTPOJIUPYETCS
Mosrom Bo B3auMoJieiicteuu ¢ I'eneparopom uepe3 IIporpammsi. IT0
yJlaJIoch OHATH U AOOUTHCA TOJBKO Oy1arofiaps pacuéram, KOTOpble IPUBEI
A. XaTbIO0B B cBOell MOHOTpadnu «XOJOAHBIN AAEPHbBIA CHHTE3».

3akoH KysoHa He paccmarpuBajics Kak 3aKOH JJjid OpraHU3aluu
HaIpaBJIEHHOTO BUXPEBOTO Ipollecca U ObLI MepeHecéH Ha WHEPIUOHHBIE
Macchl KaK OCHOBHON B3aKOH «IIPUTSKEHUSI» UHEPIUOHHBIX Macc.
YuuThiBag, 4TO NOTEHIMAJ — 3TO HE OTBJIE€YEHHAsA BEJIUYMHA, & CTPOTO
«IIPUBA3aHHASA» K COOTBETCTBYIOIIEN YacTOTe, MOTyUNM:
" EqE,

F = i#*y*
Zj j 72

=1

371ech j — KOJIMYECTBO YACTOT JIJIsI 00pa30BaHUA YCTOMUMBOTO BUXPS;
i — omepaTop 3HaKa /I MMOTEHI[UAJIOB 3aJJaHHOU YaCTOTHI;

T — paguyc BUXpH;

E,; — 3HaveHUe NOTeHI[Uasa, 00pa3yIoIero BUXPh;

E. — 3HaueHHWe MOTeHI[hajIa TPOTUBOAEHCTBUA (Cpe/ibl
dopmupoBanus BUXps);

Yj — MOIIHOCTh WOHHOTO IpeoOpa30BaHMSA BUXPSA. 3HAUEHUE ISTOU
BEJINYMHBI TOAPOOHO OMHUCAHO B HpuIokeHHH K «OcHOBaM HeOecHOM
MeXaHuKU», kotopoe cerogaa HEITYBJIMYHO.

Cy1iecTByIOT aHAJIOTUU MO MCIIOJIb30BAHUIO 3HAUEHUA Yj, HAIIpUMeD,
B Metautypruu — rpadpuke Fe-C. Ha »srom rpaduke oTOOpaKeHBI
3aBUCHMOCTH HACBIIEHUA YIVIEPOJOM IIPU PA3JIMYHBIX TeMIleparypax U
JlaBJIEHUAX IIPOIECCOB IJIABKU. AHQJIOTUYHBIN rpaduk U A yj — 3TO
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rpaduk 3aBucuMmoctu y;j -E. Kak BupgHO u3 rpaduka, ectb U «MEPTBHIE»
30HBI, KOTJIa JlaKe YBeJMUeHUe 3HaueHUs IIOTeHI[Majla He NPUBOAUT K
U3MEHEeHUI0 3HaueHus Yj , TO ecThb He OyJ/ileT 3axBaTa HUOHHBIX CTPYKTYP.

VIMeHHO 3TH «MEPTBBIE» 30HBI U UCIIOJIB3YIOT «OOBEKTHI», HE OCTABJIAIOIINE
CJIeJIOB B MIOHHBIX CTPYKTypax.

YKuakuil pacteop
1535
],
M;.,‘wn
i M’(BL,
U7
o XKuakuin pacteop+
S TBEPAbIA PacTBOp
© (aycTenur)
= XKuakuia pacteop+
o NepBUYHbBIA LEMEHTUT
&
g - ~
= Teépavlit pacTeop TWHus conuayca
= ayCTEHWUT)
AycTeHuT+nenebyput+ MepBUYHbIA LIEMEHTUT
0 B);'ODMHHbIIZ uemeyr?mt +nenebyput
P
DQepput+ BTopuYHBbIit MNepnuT+nenedyput+ MepBUYHbLIA LIEMEHTUT ‘
ne%%m LLeMpeHTMT+ BTO%VIHHI:IM LeMeHTuT +nenebyput |
nepnut \
\
Cranu YyryHbl
002 04 083 13 2,0 3,0 43 5,0 6,67
CopepxaHve yrnepoaa, % .

Buxpp — 3T0 He HabOp CJIy4alHBIX YacTOT. Bce 4ACTOTBHI JIOKHBI
OBITH COTJIACOBAHBI C YACTOTAMU BHEIIHEN CpeJibl, U B MIEPBYIO OUEPENb, — C
YacTOTaMM PELIETKU Cpe/ibl U C paIMaIiuoOHHON pemieTkoil. Kpome Toro,
CyllleCTByeT TaKTOBasA 4acTOTa BUXPA — 71,45004500, U BCE YACTOTHI BUXPA
VKJIQZIBIBAIOTCSA B TAKTOBOM uacTore. Ilpu mociieioBaTeIbHOM W3MEHEHUU
3HaKa 3apsAzaa (moTeHIMasa) BaKHO, YTOOBI MPU IMOC/IEA0BATEIBHOU CMEHe
KOMIUIEKCHO€ IIPOCTPAHCTBO — KEAMEepHUOH — oKmaea -—
KomnekcHoe npocmpancmeo, — HE DBbIVIA HAPYIIEHA
IIPEEMCTBEHHOCTbD ITEPEBO/THOM ®YHKIIMHU, a 5T0 3aBUCHT

YXe OT 3HAYEHUH YHCEeJ T. 3,[[er U HaAYUHaAETCA caMoO€ CJ/IOZKHOE B
IIOHUMaHHNU BUXPA.

CoOCTBEHHO caM BHUXpPb CTPOUTCA CJEAYIONUM obOpasoMm. OmnopHas
MOBEPXHOCTh BUXPSA — 5TO IOBEPXHOCTh, 00pa3oBaHHAasA JUMOU BUXPA U
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uMelmass HyJleBoe Bpems ¢opMmupoBaHus. OTHOCUTEJIBHO  3TOU
MIOBEPXHOCTH PACCYUTBHIBAETCS HANPABJIAIONIAA CIIMPAJIM BUXPS, CIIHUPAIIb
ocu (TakToBas), a TaKKe MOHHAS MOIIHOCTD BUXPSI.

\ OmnopHasgs TIOBEPXHOCTb BUXPA

I—LLIar cnwpanw—|
N

" OTCTaET oT reoMeTpUYecKu
N 1 IIPaBUJIBHOTO yIJIa Ha 3Ha4deHue,
\ KoTopoe ¢opMUpyeT 3HAYeHUEe T
Ocb Takmso\q cnupanu
g MPaBUJIBHOTO yTJja 71=3,149600000.
—l
v —
I — OnopHass NOBEPXHOCTbh BUXPA 3TO
Byxer \ EfapHiik OCHOBaHUE KOHYCa, BepIINHOU
\ VIOHHBIX KOTOPOTO SIBJIAETCS OCHOBaHUE
CTRYKTYpP
7 BpAIllaIoIIerocs BeKTopa.
Tpy6ka sapsnos 3HaueHWe 4YHCJIA T OIOPHOH
OnopHas noBepxHOCTb BUXPA IIOBEPXHOCTU BUXpA — HecayJalHas

BeJINYMHA, TaK KaK BUXPb — 3TO
KOHKDETHOE CHJIOBOE BO37IeiCTBHE Ha cpefy 0e3 BOCCTAHOBJIEHUS €€, a
Takke Ipeobpa3oBaHWE HOHHBIX CTPYKTYp. YacTOThl HMOHHBIX CTPYKTYP
MOTYT COBIIACTh C 33/IaHHBIMU B BUXPE, U TOT/Ia MMOTEHIIUAJIBI 3TUX YACTOT
WCIIOJIB3YIOTCS OTIOPHOM ITOBEPXHOCTHIO JJIsI T€HEPAIMH JOIOTHUTEIHbHOU

MOIITHOCTU. PaSMepHOCTb qucjia m — I‘paMM*CM. Pasznoxenune uwucia:
2¥%a*2¥a1¥127%104, T.€. 1,24%2,54=3,1496.

Pamnyc cnupasu u pasMmep «TpyOKH» 3aBHUCAT OT 3HAYEHUH
IIOTEHITUAJIOB.

3HaueHWEe 4YHMCIAa T OIMOPHOU TOBEPXHOCTH I KBaTEPHUOHA
=3,6428, 1A okraBbl =3,88.

MuHUMaJIbHOE KOJIMYECTBO YACTOT JJIA O0Opa3oBaHUs TPYOKU BUXPS
paBHO 12 (6e3 TaKTOBOI) U BKJIIOUEHHUE JIOMOJHUTEJIBHBIX YAaCTOT — IO 7.
IIpu 3TOM MakCHMaJIbHOE JIOIYCTUMOE KOJIMYECTBO YacTOT B TPYOKe paBHO
1174, U3 JHUalla30Ha 4acToT 53,5000000 ¢ maroM 0,00001250. Bpaiienue
TpYOKU U €€ IBUKEHHE COIPSI?KEHO CO 3HAUYEHHUEM JIPYTOTO YKCJIA T.

Pa3BuTHE BUXPs U €0 JIBHJKEHME MPOU3BOAATCS HAa 3eMJiie, HO s
WOHHBIX CTPYKTYpP, 0Opa3oBaHHBIX Ha 3eMJIe, YK€ PAaCCUMTAaHO 3HAUYEHHE
YUCJIA T, U 3TO JKe 3HAYEHUeE JIOJI?KHO OBITh YIIOTPeOJIeHO IJIs1 BUXPsI, HHAUE
BMECTO BUXPs OyzeT obpazoBaHa nosycdepa ¢ 3hGHEKTOM «YEPHOHU ABIPHI»,
TO €CTh C BO3pacTaHWEM 3HAYEHWH I'DABUTAIIMOHHBIX IMOTEHI[UAIOB. A 3TO
y3Ke UpeBaTo /I «00beKTa», HOMeIIEHHOTO B BaH¥o.
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HcxogHuoe 3HaueHue (1 GOpMHUPOBaHUA TPYOKHM BUXPS) YHCIIA
1=6,00000000. [Ipy 5TOM B3HAYEHWU IIar BHEITHEH CIHPATIH BUXPA
IIPUMEPHO paBeH paJuycy BEKTOpa M TOYHO CONPSIKEH C OIMOPHOU
MOBEPXHOCThI0. KOHEYHO, JIii MHOTUX 3TO HEINOHSTHO, W, BO3MOXKHO, C
IIEPBOTO pas3a He BocrpuHuMaercsa. Ho s He xody, 4TOOBI Te, KTO ITIOHHUMAET,
0 YéM UJIET peuyb, OOBHHHUJIU MeEHs B HETOUHOCTH, TeM OoJiee, Korja s
IIPUBOXKY IIOJUTMHHBIE pacuéTbl A. XaTblOOBa, KOTOpbBIE IIPOBEPEHBI Ha
IPAaKTUKe U NpHUMeHeHbl B JeiictBuu. ['osoBHOM Mo3sr — B3TO opras,
KOTOPBIM MBI JAyMaeM, OyATO MBI jiymaeM. BoT gy Toro, uroOnl Tak HE
AYMATDB, 1 HY2KHO CTPEMUTDBCAA ITOITACTD B BAHIO.

2.9. Cynnepno3unusa Kak cjaeJacTBue 0aHHOTO
npoiecca

Kak mpaBuiio, Te, KTo cauTamT cedst «1[apsiMu mpupoabl», TPUBBIKIN
MApUTBCA U MBIThCA IIPU COOTBETCTBYIOIIMX Y/I0OCTBaX, KOTOpble UM
IIpe/IOCTaBJIsieT BHENIHAA Cpefla, U, HECMOTpPA Ha HCIOJIb30BAaHUE
[IaTEHTOBAaHHOTO  (XO3AMCTBEHHOIO)  MBbLIA,  IPOUCXOAAT  Ka3ycCHI,
HeIpelyCMOTPEHHbIE WHCTPYKIIHEH. MI3BeCTHO, UTO B OTJIMUHE OT CIIY>KObI
OXpaHbl, MACCUBHBIM THUIl KaTaju3aTopa He JIIOOUT CMOTPETh TeJIeBU30D,
0COOEHHO mepefiayud pekJaMHble, HE MYypJbIUET IO paguoTeaedoHy, He
e3nuT B aBTomMoOwie. Kpome TOro, 5TOT THII Katajm3aTopa He JIIOOUT
Ha0JII0/1aTh CeKCcyaJbHble OpPTUM, ycTpauBaeMmble «llapsamu mpupozabi». Beeé
3TO OTMeueHO B MHCTPYKIIMU KaK HeraTUBHbIE SIBJIEHUs, CIIOCOOHBIE
IIPUBECTH K CYIIEPIIO3UIIU U U3MEHUTH X0 GAaHHOTO IIpoIiecca.

YTo ke Takoe cynepmaosunud, o KOTOpOfI MbI TaK MHOTO I‘OBOpI/IM?
JTO sABJIEHUE Pa3JIOKEHUA Ha COCTAaBJIAKOIIKME BHOCHMBIX MbBIJIBHBIM
PaCTBOPOM IIOTEHIIHUAJIOB 11O BOSI[C?ICTBPIBM BHEIITHUX d)aKTOPOB.

OTMmeueHO, KaK MbI yKe Tellepb 3HAaeM, YTO B OIIbITaX HAa MBIIIAX HX
CoJlep>KaHre B MBLJIBHOM PacTBOPE IMPHUBEJIO K MCUE3HOBEHUIO CEMEHHUKOB
(v mbimieit) u rpyzei (v mbimek). K coskasieHuio, B ONMMCAHUH SKCIIEpUMEHTA
HET JIaHHBIX O TOM, YTO B MOMEHT IIPOBEIEHUS SKCIIEpUMEHTa ObLIH
BKJIIOUEHBI: TEJIEBU30pP, Paauo0, BeHTWIATOP (11 OTBOJIa Ta30B,
BBIIIYCKAeMbIX MBIIIIaMH) U T.7l. ECJIM Mes MecTO OJIUH U3 STHX IPU3HAKOB,
MOJKHO OBLJIO OBl TOBOPUTHh HEe 00 aHHUTHJIAIUM, a O CyIEePIIO3ULINU, KOI/Ia
rpyin u cemeHHUkn IIPEBPAIIIAIOTCA B TA30BYIO CPEY,
co3/1aBasi MPU 3TOM JIOTIOJTHUTEJIBHO I IAYyTUHBI 54,625625 OKTaBY.
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CocraBuM TabJMIly B3aMMOCBS3el MapaMeTpOB IIPU CYIEpIIO3UIINU.
(ITapameTps! onucaHbl B pazzesne AHHUTHIIALNA.)

11 2|3|4|5|6|7]|8]9]| 10 11 12 | 13 14

1 1|11 1 1 1 1
2 1 1|1 1 1 1

3 1 1 1 1 1

4 1 1

5 1 1 1 1 1 1

6 1 1 1 1 1
7 1 1
8 1 1 1 1 1 1 1 1
9 1
10 1 1
11

12

13 1|1 1 1 1 1

14 1 1|11 1 1

[TosicHeHus1 K TaOJWIle B3aWMMHOTO BJIMAHUS IMapaMeTPOB IIPHU
CYIIEepIIO3UIIUH.

1.  Pouabp pH, kak BuauM, 3/1eCb MEHbIIIE, YeM IPU AaHHUTHJISAI[UAH.
Uem Bbimie pH, Tem poBHee (6osiee ycroiunBas) Oouka /[moreHa, HO
dopma cnupanu Apxumena obpasyer Ha OOUYKe BMSATHHBI U BBICTYIIBI, O
KOTOpbIE€ «CIIOTBIKAETCSI» TMOTeHnHaa. [Ipu TOoWCKe BBIXOZA IOTEHI[UAI
pasziesisieTcs Ha COCTaBHbIE U COOPHBIE YaCTH.

CocraBHasi 4acTh JIBUTAETCS Jajiee J0 CJIEYIOIEero IMPEIsTCTBUA, a
OCTaTOK HAaUMHAET HAKaIlJIMBaThCA B sIMEe WJIM Ha BBICTYIIE U, B 3aBUCUMOCTHU
OT KayecTBa IWpemATCTBUs, QopMupyer B [AuanasoHe 54,975975-
54,125125 JOTOJHUTEIbHBIM MarHUTHBIA HUMITYJIbC, HEITPEIyCMOTPEHHBIN
WHCTPYKIIHEH 10 UCIIOJIb30BAHUIO TBIPSABBIX OOUEK.

B CBA3H ¢ 5THUM qunucJio HIUK/INMYECKNX
IIOCJIETOBATEJIBHOCTEM ®OPM u3MeHsAeTCA TaK, YTO BBIXOAHAS
¢dopma MokeT Ha 33/JTaHHOU OKTaBe HE JOXK/AAThCSA HYKHOTO €U MOoTeHIrasa
1 OyZieT BBIHYKJIEHA CHU)KATh OKTaBYy CBOETO CYII[eCTBOBaHUS (HaXoHsCh B
pexxume oxkuyaHusa). [Ipyu KakJoM TaKOM CHUXKEHHU OKTaBbI U3MEHSIETCs
dasza yzsa BOJMHBI (IpU HCXOAHOM 3HAUEHUH 45,9 MOXKHO JOCTHUTHYTH
3HAYEHUA 12,4).

VHTerpasibHOEe 3HaUeHHe MOTeHI[hasa 0 TeMIlepaType, BJIaKHOCTH U
JIaBJIEHUU  TIepeflaércs,  KOHEYHO,  COCTAaBHOM  4YaCTH,  OCTaTOK
CaMOCTOATEJIbHO (OPMHUPYeT S5TOT IapaMeTp, HU3bIMass y IPOJIETAIOIINX
MHMO COCTaBHBIX IIOTEHITUAJIOB HYKHbIE€ 3HAUEHUS.
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2. MHcxopnaa  okrasa. OcraBus | o [
HaMbUIeHHBIX «llapeii mpupoabl» B COCTOSHUU
6J1aKeHCTBa, MAayTUHA PUCKYET OCTaThCA TOJIOMH.

[TpuuuH 37€Ch MHOTO, U IIE€PBAasi — COCTOSTHHE . wumor
—| «NA_YAJIAY

HUCXOTHOM OKTAaBBI. HNmeHHO HaJI4Hne
uaeaqbHO Oouku (M TpHcecTh HEKyzAa)
3aCTaBJIsIET HCXOHYIO OKTaBy JIydIIre
MIPUCMOTPeTheA K «Ilapio mpupoabI» U CEMb pa3
(uuciio mpeob6pazoBanuii) ITOAYMATH O
HEOBXOJMNMOCTM MEHATH O/JHY
«PYBAIIIKY» HA JIPYI'YIO, wucnoapsys
IUIOTHYIO 3aBecy MbLIbHOTO pactBopa. (He Oymy
MOBTOPATHCS, UYTO TaKoe «pyballika» — BCE TMOAPOOHO H3JI0KEHO B
CoopHuke crareui «3HaHus ot Na_ Yasta»). McxogHas oKkTaBa 3aBOJIUT
(UpT ¢ IEePBBIM JKe MOIABIIHUMCS €l TOTeHI[UAaIOM, pasJiarasich Ha Iia3ax
SIIUTETUATIBHBIX KJIETOK (TOTOBBIX K Pa3sMHOMKeHHIO). Eciu, KOHeYHO,
HCXO/THYIO OKTaBy 3apaHee He OTJIOBUT ITayTHHA U He IMPUCTPYHUT €€, To Oe3
BHUMAHUSA OHA JIOJITO He MpPOoAepKUTCA. DPIUPT ¢ HOTEHIUAIOM, KakK
MpaBUJIO, IIPOHUCXOAUT B YKPOMHOM MecTe (B sAMKe OOYKHM, a He Ha
BO3BBIIIEHHOCTH).

[Tocne ¢pupta ucxognas oktaBa HAUMHAET HabupaTh Bec, MEHAs
CMBICJI CYIIECTBOBAaHHA U YyBeJINYUBASA CIOUPaJb, TaK KakK MPUXOJUTCA
3a00TUTBHCA YK€ He TOJIbKO O cebe, HO U O TOM, YTO OCTABWJI IOTEHITHAJI.
EcrectBenHO, u3MeHUB (OpPMYy, HCXOJHAsA OKTaBa CTPEMUTCA CPOYHO
IepelT B HOBOe KauecTBO B TOU ke ¢opwme. Ilocsie mepexoma BOKPYT
ucxomaHor oktaBbl USMEHAETCSH He TOJIBKO KAvyecTBO MbLIA, HO U P
OCTaJIbHBIX IIAPAMETPOB.

3. KoHeuyHasa OKTaBa — 3TO 4YTO-TO BpOJE KAYIIEro HPUHIIA,
KOTOPOMY IIPUBOJAT HEIeJIOBAHHYI0 HeBecTy ¢ npumiaoaom. IIpuHI
HauWMHaeT pPBaTb H MeTaTb, pacxoAyd NOOTEHIHAJbl NayTUHBI Ha
YHUYTOKEHHE TeX CJIYT, KOTOPBIe MOI0POCHIIA MY TaKO€ COKPOBHIIIE.

4. DBouxra /luorena. IIpu pasnuuHbIX (uupTax MBI Ha OOKax
OOYKHU YTJIyOJIAIOTCS, @ BBICTYIIBI MOTYT y3Ke IEIUISThCA 32 MAyTUHY, U B 9TOM
ciydyae y cOOpPHBIX MOTEHIIMAJIIOB HET MPOo0JeM B MOJIyIEHUN HEOOXOTUMBIX
kadectB. O 0OOuke B HOJPOOHOCTH BBl y3HAeTe IO 3aBEPIIEHUU 3TOTO
paszerna.

5. O cnupasu MOXXHO CKa3aTh MHOTOE: €€ U MHYT, U UCIOJIb3YIOT
B KauecTBe MOAKJIAAKU IpU GaUpTe, U U3MEHSIOT YroJ, MEHSIOT BEKTOP
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HaImpaBJIEeHUsI U yKa3aTeJlb CTOII-CUTHAJIa, U 3aTeM Ha He€ BCE U CBAJIUBAIOT
— YTO UMEHHO M3-3a He€ u3MeHuIach popma, aapbe0 1 mpoyee.
6. u 7. ®opMbI M TaK IOHATHBI — €CJIH, HAIpUMep, CJIOH
«1oob1aercs» ¢ 00e3bsIHOM, TO B KOHIIE 00IT[eHNs 00e3bsiHa MOYKET JIOITHYTh
(myTka ot A. XaTbei60Ba). [103TOMY CyIIECTBYIOT Pa3JIMIHbIE CTOII-CUTHAJIBI.

8. Posip mayTuHBI OTpOMHA U Jake BakHee pH, TO ecTh Tou
MBUIBHOH Cpefibl, B KOTOPOI, COOCTBEHHO, BCE M MPOUCXOAUT. C MayTUHBI 11O
NHcTpyknmu cockpebaeTcsi BCE TO, UeM OHA pacroJiaraer. Ecjim yyecThb, 4To
nayruHa TEPAET BOJIBIIIE, YEM WMEET, ona cama akKTHUBHO
BMEIIINBAETCSA BO BCe IIPOIECCHI, MPEOCTABIIAS HEOOXOAUMbIEe ITapaMeTPhI.
ITO IPUMEPHO TO K€ camoe, 4YTO JaBaTh OospHOMY CIIH/Iom
HMMYHOCTUMYJIUPYIOIIIUE mpernaparbl (KOTOpPblE TOJIBKO  yCYTYOJISIOT
CIIN).

IIo ocTtanbHBIM IIapaMeTpaM BOIIPOCOB HE BO3HHUKAET — HUX 3HAYCHHE
HEBEJIMKO, HO BOT IIO Q)ase CJIeayeT CKa3aTb 0co00.

da3a — 3TO mapaMeTp, KOTOPbIi 3aBUCUT IIPSIMO TOJIBKO OT (POPMBI,
HO cama DPOPMA WM3MEHAETCA 1104 BJ/IMAHUWEM
ITAPAMETPOB, u mnosToMy BbIXOAHOE 3HaueHUe ¢a3bl MOKET OBITh
HEIpe/ICKa3yeMbIM, U B KakoW (asze OKaxkeTCsi KOHeYHasl (BBIXOIHAS)
OKTaBa, Jla emEé ©W C [PUIJIOAOM, MOXKHO TOJBKO TaAaTh. ITO
IpubJIU3UTEIBHO TaK: €CJIM CJIOXKHUTh CBeTJioe Oyayliee ¢ TEMHBIM
MIPOIIIBIM, TO OJIYYUTCA CEPOe HACTOoAIIee. A 3TOr0 OUeHb He XOUeTCH.

5.1. J/IMOreH u ero 0o4YKa

N3 wucropum [IpeBHero Mupa U3BECTHO, YTO BcCe uUyAeca
npoucxoauiu B I'pemun, u 4ToObI 3TH Yyzieca He MENIaN TBOPUECKOMY
OCMBICJIEHUIO  OKPYKaIoIllel JIeHCTBUTENBbHOCTH, HeKkud (¢uaocod
JluoreH 3ajie3 B OOUKY U, He BbICOBBIBAsACH U3 HeE, Hauyal MPOU3BOJUTD
PETUCTPAIIMIO BCEI'O ITPOUCXOIAIIEIO 06e3 wHaHeceHUs
ymiepba okpyskariei cpene. Kparkoe omnumcanue xus3Hu JluoreHa (B 6ouke)
IIPUBEJIEHO B OZJHOM U3 TOMOB I10 IPEBHEN UCTOPUH ITUBUITU3AIUH.

[TpousBeéM HEKOTOPYH XHPYPTUUYECKYI0 OIIE€PAIMI0 — BBITAIUM
JluoreHa u3 GOYKH, TO €CTh OT/IEJIUM CNOCOO XpaHeHUus Guomaccst om
KoHmeliHepa.

IIpucraBka /IO o3HaYaeT <«JABYCTOPOHHHM», HaIpHUMeD,
«JInopamMa» — JIByCTOPOHHAA KapTuHa. [1o aHasoruu, /[uoreH — 3To HE UM
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YenoBeka, a mnonabii I'EH, TO ecThb TeH, HUMEIOIHHA JIEBO- U
npaBocrimpasibible OCHOBBI ynuMmdsl. Torma Oouka — KOHTEMHEP
JJIA ITEPEHOCA I'EHA 110 Hy:kHOMY ajipecy.

Anoren. XKan-\eor XKepom

OTtkyna ke B ApeBHel mudosoruu nosasuicsa Juoren? Kak usBectHo,
Bce rpeueckre 3HameHuTocTty nossuianch B CPE/JHUE BEKA, B 9IIOXY
PACIIBETA KHUI'OIIEYATAHMA, B 3T0 Xe Bpemsa ObLI
aKTUBU3UPOBAH WHMOPMANMOHHBIA OOMEH, HO crmocob  3amucu
nHdopmanuu ObUI HECOBepIlIeHEH, a TaK Kak (corsiacHo /lapBuHY) He Bce
enré cOpoCHIM XBOCTHI (MJIM IAJIOK HAa BCEX HE XBAaTHJIO), TO IIOIBITKA
MIPENOJIHECTH OCHOBBI T€HETUKH 3aKOHUMJINCH CKa3Kkol. Kak u B KpoBH, I7ie
TepEeHOC TPYIIbl IOTEHI[HAJIOB OCYIIECTBJISETCS TOJIBKO B KOHTEHHEpE,
MPUYEM KaXKIbIil KOHTEHHEp aJipecoBaH KOHKPETHOU JKUBOHM KJIETKE, TaK U
reH, B CTPOTO OIIPe/eIEHHBIX YCJIOBHUAX IepeMeraercsa B Mo3ar, co3maBas
MPEJINOCHUIKY HBOJIIOIIMOHHOTO PAa3BUTHSA IIUBUIN3AIUU B I[€JIOM.

Co3paHue cTpyKTypbl Ha 0a3e IPOTOHHOIO aToMa

OHepreTuyecKre XapaKTEPUCTUKU MPOTOHHOTO aToMa IMpPUBEIEHbI B
MPUIOKEHUH K pabore «OCHOBBI HEOECHOM MexXaHUuK» A. XaTsI00Ba
u B Coopauke «3nanua or Na_Yama». Tam ke npuBeneHbl TaOTUITBI
MMEPEXOHBIX IIPOIIECCOB, YACTOThI U IMOTEHIIUAJIbI TPABUTAIIMOHHBIX U
5JIEKTPUYECKUX YACTOT U MAaTHUTHBIX UMITYJIbCOB.
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OcHOBOM Tiepefauu 000N TPYNIIHl MOTEHIIUATIOB MEKIY CMEKHBIMHU
aToMaMH ABJIAETCA I'PABUTO-OJIEKTPO-MAT'HUTHAA
BOJIHA, wuMmewnom@as CcyMMapHOe anb0eno, paBHOE  HYJIIO, U
Mopdosioruuecku oopMIIEHHAS B BUJIE OOUKH.

B xoopsimHATHOI ceTKe mpocTpaHcTBa EBKJINZAa MOXKHO MPEJCTABUTD,
YTO IO OCH X  PACIpPOCTPAHSIOTCA  MPOJOJIbHBIE  KOJieOaHHsA
(rpaBUTaIOHHAs BOJIHA) TAKTOBOHM YacCTOTHI, HA KOTOpPbIEe HAJIOKEHBI (I10
OCSIM Y U Z) DJIeKTpUYecKas W MarHUTHAS YaCTOThI, MPUYEM MarHHTHAS
yacroTa (MJIM UMITYJIbC), COTJIACHO HCCIIeIOBAaHUAM JlaHay, MOKET B psJie
CIydyaeB OIIEPEKATh SJIEKTPUUYECKYI0 COCTABJIAKIINYI0, HO, 6 A1000M
cayuae, MAZHUMHAR Yacmoma cmpoz20 KEaHMmMoeaHd no
aaekmpuueckoil.

Pebpo xécTkocTun

OTtMeTuM, 4TO OOUKa — 3TO KOHKpeTHas ¢opma. Mopdosorus — Ha
pucyHke. bouka — 310 MOpP@OJIOTHA CBA3U MEKAY HPOTOHHBIMHU
aToMaMM.

Bouka wumeer sBa ocHoBaHWsA. OJIHO OCHOBAaHHE «OIHUPAETCA» Ha
BHEIITHIOID TIOBEPXHOCTh aTOMa, BTOPOE — Ha BHYTPEHHIOKW (BTOPYIO)
MIOBEPXHOCTD CJIEAYIOIIETO aTOMa, U 3Ta IOCJIEI0BATEIBHOCTD BBITATUBAETCS
B CcIOHpasb, (GopMUpYs IOCIEAOBATEIBHOCTh aTOMOB, 00®E0UHEHHBLLX
2pasumayuoHHOlU C€B73b10. YUUTHIBAsA CBS3b BHYTPH aroMa (Mexmy
moBepxHocTsiMu), Bcsa cucrema B ITEJIOM SABJIAETCA ENTHOIA.
OtMeTHM, UYTO I Tepefayd II0 BTOH IemH KaKOH-JIHM00 CTPYKTYpHI,
HeOOXO/IUM O-IIEPEXO0/, TO eCTh BEKTOPHOE aIb0€e/I0 CHCTEMBI PAaBHO HYJIIO,
Torza He OyZleT pacCeMBaHUA U MOTEPH YaCTH CTPYKTYPBL. PaccMoTpuMm Tpu
BapuaHTa (GOpPMbI OOUKH.

BapuanT A. PebOpa KECTKOCTH — TmoOIepeuHble, cGHOPMHUPOBAHbI
IIpeieJIbHBIM TOTEHI[UAJIOM TPAaBUTALIMOHHON HeCyIleld 4acToThl. B aToM
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cayyae uMeeM HHTep(EepeHIIMOHHYI0 KapTHHY, IPH KOTOPOH pa3phIBHI,
(dopMupyemble  KOJIBIIJaMU, He JIOMyCKAlOT IPOXOXJeHue (ppoHTa
MTOTEHIINAJIOB KaK MarHUTHOM, TaK U 3JIEKTPUYECKOH YacToThl. Kpome TorO,
OTCYTCTBHE HAIIPABJIAIOIIEH CIIUpa HE II03BOJIAET COOJIIOAATh YETHOCTH
IIpU IIepeJilade JIeBO- M MPABOCHUPAIBHBIX CTPYKTYp. Takum oopa3om,
sapuaHm A ucnoab3yemca 6 cayuae, Koz20a Heo0Xo0uMo
paccesamsb nNOMeHYUasL.

Bapuanr B. PéOGpa k€cTKocTH — TIPOAOJIbHBIE (KOHCTPYKIIHS
[ITyxoBa). CeTka pebep KECTKOCTU MO3BOJIAET (POPMUPOBATH KAK JIEBO-, TAK
W TpaBOCIHpaJIbHbIE CTPYKTYypbl. Ho choupasp, WpoIylneHHas dYepes
BapuaHT B, mokasbIBaeT, YTO MOTEHIIMAJI CHAYAIa TepsieT ab0besio, a 3aTeM
yBestmuuBaer ero. [Ipu morepe anapbel0 IPOUCXOAUT paccerBaHUeE, a IMpHU
YBEJIMUEHUH — HA0Op U3 IIeNH, TO €CTh B 3TOM CJIydae Mbl MOKEM IOJYIUTh
aBTOKOJIeOATETbHBIN KOHTYP 0e3 obOpaTHOU cBsizu. CucTeMa, IIOCTPOEHHAS
Ha BapuaHTe B, MOXeT [0CTAaTOUHO JIOJITO COXPAaHATHh CBONM BHYTPEHHHUU
MOTEHIUAJI, YINO NO3604a51eM UCNOAB308AMb €€ 011 NO0OEePHCAHUA
pewémox u cemox Xapmmana, Kiopu, Penmezena.

BapuanTt C. [Ipu paccMoTpeHnu cnupanau Apxumesia ObUIO yKa3aHO
HAa BO3MOJKHOCTb HM3MEHEHHs KauyecTBa CIHUPAJN IyTEM H3MEHEHUS
yucsa 1. Kpome Toro, Heobxoaumo uMmeTsb B Buay, uyto JIFOBAA TEHHAA
CTPYKTYPA fgonkHa COOTBETCTBOBATH 3HAUEHUAM YHCIA T IS 3eMJIU
(mpu (popMHPOBAHUH ITOH CTPYKTYPHI, HAIpUMep, Ha Mapce, 3HaueHHEe 3TO
JIOJDKHO COOTBETCTBOBAaTh KOHCTaHTaM Mapca). I3BecTHO, YTO It
MHUHUMAJIBHOTO IIIara CIHUPaJId HCIOJb3yeTcs 3HaueHue n=3,1496 npu
TAaKTOBOM 3HAUeHWH N 3aJaHUA MHHUMAIbHOTO IlIara CIIUPaJIA
HCIIOJIb3yeTCA 3HaUeHue n=3,1496 IIpu TAKTOBOM 3HAUEeHUU 1=6.

Bapuant C [omyckaeT WCIOJb30BaHUE JIIOOOTO 3HAYEHUS Kak
TaKTOBOTO, TaK W HeCyllero 3HaueHus 4YUcIa 7w, UYTO IO3BOJIAET
ucnoab3oBaTh 3ToT BapuaHT IIPU ITEPEHOCE JIIOBbIX CTPYKTYP.
YETHOCTh CHCTEMBI COOJIIOZIaeTCA  aBTOMATHYECKHM —  «HEUYeT-yerT»
dopmupyercss 3a CUET OIIOPHOM ITOBEPXHOCTH (TOUYHEe — CJIOEB aToma), a
CIIUpaJIb — JieBas WU NpaBas — TAKTOBOM rPaBUTAIMOHHON YaCTOTOM.

[Ipu paccMoTpeHnu ciupain ApxuMeza ObLIO YKa3aHO, YTO BapHUaHT
C o6nasaer emé OJHUM II€HHBIM KauyeCTBOM — OIIOPHOM IUIOIIAJKOM,
3anupalolnell JIBUJKEHHEe IIOTEHIIMAJIOB B OOpaTHOM, a 3HA4YWuT, U B
IIPOM3BOJIPHOM HampabieHun. To ecmb aemoxoaedéamenvHblil
peixcum He Molcem 0biimb CO30aH, NOIMOMY KOHCMPYKUUA HA
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0a3ze eapuanma C npedHazHaueHa 048 aodpecHoill nepedavu
A0001 cmpykmyput.

N BOT BBIBOJA, KOTOPBIN HaM KpaiiHe uHTepeceH. BPEMII
JKU3HU 3AJJAETCA OKTABOH PA3BEPTKU JIMM®bI npu
(popmMupoBaHUn HOHHOU CTPYKTYPHI u MATI'HUTHBIMUA
NMIIYJIBCAMM c COOTBETCTBYWOIIMMU YTJIaMU CKOJIbKeHUA. CBA3b
BpeMEHU U MPOCTPAHCTBA B JKMBOU KJIETKe OIlpefieieHa YIJIOM CKOJIbKEHU .
3HaueHus 3TOro yrjia oT 21,6 A0 43,5, u OIIPEAE/IAET BPEMA
ZKN3HU ot 0 10 32000 Jjet (B Maciitabe BpemeHnu 3emin). CpenHss
TOYKa COOTBETCTBYeT 124 roaaM >ku3Hu. CoBepIlIeHHYIO0 KJIEeTKYy MOXKHO
OCTaBUTH >KUTh M 32000 JIeT, HO IIPM HEM3MEeHHBIX BHEIIHUX YCJIOBUAX.
OnmumaabHan mouka 6 124 2o00a coomeemcmseyem kK.aemke,
NPUOAUINCEHHOU K coéepuleHCMmaYy, HO U3MEHsEMOHN MPH CaeAyIoIei
MyTallul B CBA3U C WU3MEHEHUSAMU BHEIIHUX YCJIOBUH. Bce pacuérsl,
IIPOU3BE/IEHHBIE 3a MOCJIEIHUM IO/, TOKA3aJIv, YTO IIPU CBOEBPEMEHHOM U
npaBuiIbHOM TpuMeHeHUH IIporpamMm «CBet/I» 3Ta TOYKa JOCTHKHMA.
OTMeTuM, YTO KMBAsA KJIETKA — 5TO MHOTOCTyIeHYaTass (MHOTOOKTaBHAs)
CTPYKTypa — OT 32 (moHHas) n0 96 (HelTpuHHAsA) OkTaB. Her cmbicia
CpaBHUBATh HHEpPreTUYECKHe MOIIHOCTH B Pa3JUYHBIX OKTaBax — 1
3apAAOBBIA JKBHBAJIEHT 52 OKTaBbl COOTBETCTBYET IIPHUMEPHO
10.000.000.000 3apA0OBBIM JKBHUBAJIEHTAM 32 OKTaBbI, TO €CTb
MOHHAsA CTPYKTypa o0JIalaeT MUHUMAJIBHBIM 3apAJI0BbIM SKBUBAJIEHTOM, a
puOOPOB JJIsI PETUCTPAINU 3aPsIO0BBIX SKBUBAJIEHTOB BBICOKHUX OKTaB HE
cyuiectByeT. lloTeHIuanpl BBICOKMX OKTaB CIYXKAT I IOJAJEPKAHUA
TPABUTAIUOHHBIX YAaCTOT CBA3M KieTku ¢ Mosrom. U ecim sta CBA3b
IIOCTOAHHA U YCTOfIqHBA, TO Baul 1oxon B BaHio Obur He
HaIlpaceH U yKAa3aHHYI0 TOUYKY BBl JIOCTUTHUTE HaBepHAKA. JTO s HAMUCAI
OTBETCTBEHHO U 0cCO3HaHHO. Ilo7100HOe BBHI3BIBAET HENOHUMAaHUE WJIN
CKENTUIIU3M, TPUCYIIUNA COBPEMEHHOW HayKe, HO K OJTUM CKENTHKaM,
IIPOCTO XOYETCS NOJoUmu u nouHmepecosamsbcest: «CaodxucHo au 6e3
Mo3208 xarcumv?»

2.10. Hopmanauszanusa

Kak m3BeCTHO 13 Kypca MaTeMaTHIECKOTO aHAIN3a, HOPMAAb — MO
nepneHoukyaAap K JAuHuUu, noeepxHocmu. Takum o006pasom,
HOPMAaJTU3aIUs — 3TO JBHKEHHE MTOTEHIINAJIA TIOJT YTJIOM K CEYEHUIO BOJTHBI.
ITO HEOXHUJAHHOE BTOP)KEHHE WHOPOJHOTO Teja C CONPSKEHHBIMU
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CBOMCTBAMU HMeEET CBOM  OCOOEHHOCTH,
0COOEHHO JIJIsI OCTaTKOB MBLIBHOTO PacTBOpa U
HeyOpaHHON BOBpeMs mayTHHbBL. Kak u B
Clyyae C CymepHo3uIlhel, MOBTOPSETCS BECh
CIIEKTp HeraTWBHBIX siBJeHMH. Ho B
CYTIIEPTIIO3UITUN YYaCTBYIOT poaHbIE
MOTEHITUAJIbl, © UX MOYKHO II0-POJICTBEHHOMY
U OTIIUIENATh, OHU HE HAHOCAT 0cOOOT0 Bpesa,
32 HCKJIIOUYEHHEM OJIHOOOKOTO  pa3BUTHUS |
IpUIUIoZia (M3BECTHOTO B TEHETUKE U B
OmoJIOTMM  KAaK  HaJU4yhe  POJCTBEHHBIX
CBsI3EN). AP dexrTnI CyNepHo3uInu
HAOJIOJAIOTCA HE cpady -—  uepes
ompeniesiEHHOe BpeMsa y «llapsa Tipupoaws», B TMEPBYI0 OYEPENb,
OTKAS3BIBAET IIO/KEJIYAOUYHAA KEJIE3A, a 3areM, B
3aBHCHUMOCTH OT 3HAKa 3apsja COCTaBHOTO WM COOPHOTO MOTEHIHasia, —
YCHEIIHO Pa3BUBAIOTCS JIN0O caXapHbIA AUA0ET, IHO0 rUIOTIMKEMHUA.
A Xouy TpenynpenuTh UHTATENsA — He HYKHO BCE NPUMEPATH Ha ceOs.
OnuceIBaeTcss TO, KaK JOJDKHO OBITh, €CJIM YTO-TO IIOHJIET HE TaK. A BOT
4TOOBI BCE OBLJIO Tak U Bac He 3a0bLiH B3sTh B BaHIO, MOKHO IIPUMEHUTD
IIporpammbr «CBet/I» wiu, B KpalilHeM ciaydae (B 3aBUCHMOCTH OT
BO3MOKHOCTEH), «HCITOJIH30BaTh» O3xopoBUTEJIbHBIE ceaHChI
H. JIeBamoBa (Bot orcroma — http://svetl.name/page/os) u mpuMeHATh UX
B CTPOTOM COOTBETCTBUU ¢ THCTPYKIIHEH.

Kak 3ameTunu OMOJIOTH, MOCTOPOHHUE CBA3U HE IPHUBOAAT K 3TOMY
addexty. Ho re B34Th 3TH MOTEHITUAIBI B YCJIIOBUAX MACCHI POJICTBEHHUKOB
W 3ampeTa BBICOBBIBATHCA B OKOIMIKO? TyT-TO M HPHUXOAWT HA IOMOIIH
HeOOJIbITIasi XUTPOCTh. BOJTHA, TOTYyKe 3aTATUBAs y3eJl U CMeHHB dasy
(uTOOBI €€ He 3aMeTWIN), HAaUMHAET IPOTYJIHUBATHCA PAOOM € OOUKOlL
/luozena ¢ mem xnce yz2aom cnupaau Apxumeda (4toObl IIOTOM He
noTepsAThCs1). BoT mis yero s Tak moapoOHO muicas u mpo Bouky, m mpo
Crnupanb. HopMasbHO ABUTAIONIUMCS TMOTEHIIMAJ, €CTECTBEHHO, BCTPETUB
OJTMHOKYIO BOJIHY, MEHSIET €d BCe, UTO MOKHO — M HAIIOJIHEHUE, U TEKYIIHe
napamMeTrpbl. BepHyBIINCH B POTHYIO Cpey, BOTHA, KaK HU B UEM He OBIBAJIO,
IIPOXO/IUT ITOJIHBIN ITOCJIEY IO KYPC
IIPEOBPA3OBAHII, wumes B 3amace HEKOTOPOE  KOJIMYECTBO
HOBOBBEJIEHUI. DTH HOBOBBEJIEHUS MOXXHO OOHAPYKUTHh TOJIBKO Uepe3 12
Aem cyuwjecmeosaHust HO80U CMPYKMYPsl, KOTJa 3TH HOBOBBEJIEHUS
HAUMHAIOT WHTepecoBaThCsA maroi. OCTa€Tcsi TOJBKO Ta/laTh, YTO MOTYT

48



®. HlkpyaueB «CserJIblii Bennk» H. JleBamosa B «bannom Jlene» A. XareiboBa u TpynoBas Jlonara

IIPUHECTH HOBbIE CBOMCTBA, HANIpUMep 23,5. Tak Kak BoJIHe BCE PaBHO, KTO
el U3MEHUT COCTOSHUe, JIUIIbL Obl IMOTEHIHaJ ObUI XOPOIIUM, 5TO B
JIaJIbHEHIIIEM W TPUBOAUT (0COOEHHO uepe3 HECKOJbKO IOKOJIEHUH) K
¢ dexTy aBTOMATUYECKON CYIEepIIO3UIU, Korja Jiroboe HOBOBBe/IEHUE
3aKaHUYMBAETCS TOJIBKO 3ddekTom pasyioxkenus. [Ipuckop6Ho? Ho 3TO
JIy4Ille 3HaTh, YeM 00 3TOM «JI0Ta/IbIBAThCA». YBEJIUUEHHE Ke yTIiIa CIIUpaIu
Apxumena 3a cuét YBE/IMYEHUA YNC/TIA ITUK/INYECKHUX
®OPM B uTOore NpUBOAUT K HOPMAa/IU3AIlMU CaMy BOJIHY, KOTJIa JIFOOOM
MOTEHIMAJI YK€ MOJKET CO37]JaTh HEe3aBUCHUMYI0 COBMECTHYIO CTDPYKTYDY,
IIpUHUMas TaKyl0 BOJIHY 3a WJeaJbHBI BapUaHT JIA aHHUTWIAIUU. Tak
KaK IPOIeCC aHHUTHWIAIUM JOJDKEH MPOXOAUTH IMOJT IOKPOBOM IAayTHHBI,
371ECH-TO W IIPOUCXOJUT IIPOIECC ABTOMATUYECKOH CYIEPIIO3UIUH, IIPU
KOTOPOM HCUe3al0T He TOJIBKO CBOWMCTBA IOTEHIMasia, HO U TMayTUHBI,
IIOTOMY YTO HOpMAaJIN30BaHHAsS BOJIHA HE MOXKET HaXOJAUThCSA B AMe y OOUKH,
a TOJIBKO Ha BBICTYIle, KOTOPBIM CO BpeMeHEM CTAaHOBUTCS CBA3AHHBIM C
nayTuHOU. IIpu moJiyueHUM Yy TAyTHHBI HEOOXOJMMBIX ITapaMeTPOB
JlaBJIeHUsA BOJIHA TOKUJAeT MPUTOpOK O0UkM J[MoreHa, cMEHUB IPU 3TOM
dazy. Takas BosTHa HAOMUHAET PHIOY-TIPUCOCKY HA aKyJe WU IeMHSI B
kuireuynnke «llaps mpupopabi». M306aBUTBCA OT TaKOM BOJIHBI JOCTATOYHO
CJI0KHO (aske ecoin OHa OyzeT oOHapy:keHa). /la M HY»KHO JIM U30aBJIATHCA
B TakoM BapuaHTe? ATo ofgHo u3 yciaopui YCIIEIIIHOCTU BAHHOI'O
ITPOIIECCA M EI'O IIOJIESBHOCTMUN. 3nech HY:XHO IIOHHUMAaTh, UTO
Mo3e, xopowo yYycmpoeHHwlil, cmoum Ooavwe, uem Mo3se,
XOpOouwWo HANOATHEHHDbLIL.

Ecniu mepeBecTH BCE CKa3aHHOE B IIPAKTHYECKYH) KHU3HEHHYIO
IVIOCKOCTH JIIOJIeH, C KOTOPBIMH 51 TIOCTOSTHHO CTAJIKMBAIOCh B BOMpPOCAaX U
OTBeTaX, B PA3bSACHEHHUAX U IIOSICHEHUSAX OTHOCHTEJIbHO NPHUMEHEHUS
IIporpamm «CBeTJI», TO KOrjja Iei0 Kacaercsi 03/I0POBJIEHUA (30POBbsI),
JIIOAU He J0BEPSI0T MHEHHIO (coBeTaM) Ja’ke UIEHOB CEMbBH W JIpy3el, He
TOBOPs YK€ TPo OoJiee MajIEKNX 3HAKOMBIX. [IOHATHO, YTO UCKJIIOUEHUS
ObprBatoT. HO B OCHOBHOM JIFOI BCE HOBO€ BOCHPUHUMAIOT B IIITBIKH, JaXKe
€CJTA I0Ka3aTeIbCTBA 3PHEKTUBHOCTH, UTO HAa3bIBAETCs, HATUIIO (B MPAMOM
U IEePeHOCHOM cMbicie). OJIHAaKO 4Yy:KHe IMPUMEPHI, U Ja’Kke B BBICIIEH
CTEIeHU II0JIOKUTEIIbHBIE PE3YIbTaThl, 03BYyUEHHBIE U HATIICAHHbIE TAKUMU
JKe JIIOJIbMU B Te€X MacIiTabax, B KOTOPHIX 3TO CErOAHS JOJIKHO OBITh, MaJIO
KOTO BJIOXHOBJISIOT. fl mopekomMeHmOBasi OBl BCEM CMOTPETh CepHa
«TokTop Xayc». Bo-mepBbIX, OKOHYATEJIbHO YOEXIaellbCcsi B TOM, UTO
JiedeHHe, KOTOPOE MOXKET IPE/JIOKHUTD JIIOJISAM OQUIIHATbHAA METUIIUHCKAS
HayKa, — 9TO Ja)ke He OJIy»KJaHHe B MMOTEMKAX W He TalaHue Ha KOPerHOH
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TyIlle, — 9TO aTTPAKIMOH IO/ Ha3BaHWeM «MapThIlllka U OYKH». Bo-
BTOPBIX, IOHUMAEIIh, YTO 8CE NPOO.1eMbl CO 300PO0BHLEM UEA0BEK, NO
0oavuwomy cuémy, co3daém cebe cam — He TO €CT, He TO IIbET,
3JIOyOTPEOJISET BCEM, UYEM MOXKHO, IIPUYMEHBIIIAET CTEIIEHb UCXOSIIIENH U3
OKpY’Kalollled cpeibl OTIaCHOCTH, He MPUCIYIINBAETC K PAHHUM CUTHAJIaM,
KOTOpBbIE ITOJAET OpraHu3M H T. . [louemy Tak? /la moTOMY YTO HET 3HAHUU
¥ HeT NOoHUMaHuA. Ha 3To He HYKHO OOMKaTbCA. ITO PeaTbHOCTH
CErOHSAIIHEr0 JHsS, KOTOPYI Hayaj CTPOUTh KaK MHHHMYM JIBE THICAUH
JIET Ha3a/I.

Huuezo He Obleaem «npocmo makx». Beé eacezda
63aUMOCBA3AHO U 63aumo3asucumo. Ul ecau BbI He BHAUTE
B3aMMOCBSI3U MEXKIYy KaKUMHU-TO COOBITHAMH, TO MOYKET OKa3aThCs, UYTO BbI
— IPOCTO CJIEIBI, @ HE YTO B PEaJIbHOCTH TaKOM CBSI3H He CyIecTBYeT. f yxke
ybenusicsa B TOM, UTO 3HAHUSA, IpuoOpeTaeMble C OIBITOM, YaCTO HE MOTYT
IMPUTOAUTBCA JIJIA OCO3HAHHOTO IIPUMEHEHHUs, OHHU CJIy:KaT CKopee
pedJiekcoM Ha MeHSIuecs o0cToATeIbcTBa. Be€, paHee mpousolieaiinee u
Jlasiee B Oy/IyIIieM IIpOUCXO/IsIee, HIHEITHEH HAyKOH U, eCTECTBEHHO, TEMU,
kTo 9Ty HaykKy mnpeacrtasasger, OBbACHEHO BbITb HE MOKET,
ITOCKOJIbKY IIaT(popMa MaTEpUATUCTUYECKOTO MHPOIOHUMAHUSA 3TOTO He
II03BOJISIET, a CJIEAYIOIIMI 32 HUM 3Tal B 0OpEeTeHUH ITO3HAHUs UCTUHBI Ha
Oasuce MaTepUATMCTUUECKOTO HeaTn3Ma TOJIPKO HAUMHAETCA.

Bot m1s 3TOTO M THILY, HE 0O0SCh OCYK/IEHUSA «3HATOKOB», IIPH 3TOM
II0 BCEU CTpaHe C IMOTOAON TBOPHUTCS «YEPT 3HAET YTO...» — U OTO B HUIOHE
MecsIe 2017 roga. O0bsACHEHHE OJTHO — Pe3KOoe IOTeIUIEHWe KIuMarta. A B
TarapcraHe mHpu IUIFOCOBOM TeMIlepaType CHEr BbINaJ, U HE TOJBKO B
Tarapcrane. Kpyrom moxosiofjanue Ipu pacckaszax npo noremeHue. Kak
4acTo, BOJIbHO WJIM HEBOJIBHO IIPOTHUBOMIOCTABJISAS CBOU TOUKH 3PEHUs, CBOU
TUIIOTE3hI, CBOU TEOPHUH JAPYTHUM, «3HATOKHU» 3a0BIBAIOT, UYTO MPUJIET BpEMS,
korza Oe3cropHble HCTHHBI cMeHAT uHble — HE B CIIOPE MCTUHA
POXKIAETCA. Ilumy sTO 14 TeX, KTO, ONMPasCh Ha JIOMATy, CXBAaTUT
BEHUK U I00eXUT B BaHI0, a MPUIJIACAT €ro WX He IPUIJIACAT — BTOPUYHO.
I'y1aBHOE — UMeETH JKeJlaHue IT00eKaTh.
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