I'naBa 10. OCHOBBI NOCTPOEHUA MAaTEPHAJIBHOT
0 MMpa 1 popMHMpPOBaHUA reHOTUNIOB Mo3ra

OpHOUl ©3 TJIaBHBIX MOUX 33/ay, SBJSETCS TIOUCK JIIoJeH,
CIIOCOBHBIX MBICJUTh U IOHUMATh IIPOUCXOAALIee. ITO OKA3aJI0Ch He
TaK-TO IPOCTO, Kak f cuuTaja. M Bompoc Beb He B TOM, UTOOBI YTO-TO
JTIOKA3BIBATD B npoucxoaamem. Bornpoc B Tom, uro6s1 HAMTH Tex,
KOMY noxkaspiBaTh. HaliTu srrozeii, citocOOHBIX MBICJIUTH MacIITaOHo. He B
Mac1rtabe TOU WU UHOU OTPAC/IHU, MJIN 3HAHUS YEro-To, a B MacIitabe Bcei
ITnaneTsl, kak 661 macoOCHO 5TO He 3Bydasio. Kakol TOJMK — JIOKa3bIBaTh
IIpaBOTYy TeX B3HAaHWM, JIIOASAM, HU3HAYAJIBHO BOCIPUHUMAIOIIUM KakK
cymacmiectsue IIPE/IVIOZKEHHYIO um unHbpopmanuioo. C Takum xe
yCIeXOM MOKHO TMIPUIJIACUTh TOPTYOIYI0 ceMedkaMu 0alyIiky K
0oOCYK/IEHHI0 IIPOEKTa Ha MIUIMOHBL. He MOKeT 4ecTHBIU, J00pPBIH,
cmenbiii Yesnosek, MBICJIAIIIMI B Macintabe «ceMeuek», B3ATHCH 3a
6oJIbIIIOE JIeJ10 WJIN XOTA OBl €ro OCMBbICJIeHUE. DTO JJis Takoro YesioBeka
HEPEAJIBHO — He IOTOMY, YTO OH yBHJleJ1 B HEM KaKue-TO AedeKTsl, a
roromy, yTo oHO BBIXO/IUT 3a pamku ero BOCIITPMATHA.

PaszroBapuBaTh U paccKa3blBaTh JIIOAAM, MBICISIUM ITPUBBIYHBIMU
kareropuamyu, Ha HEIIPUBbBIYHBIE no csoemy OI'POMHOMY
MacIiItaby TeMbl, pABHOCUJIbHO Pa3TOBOPY C JIeTbMU. BOJIBIINHCTBO J10/1eH,
KakuM#u Obl OHU YMHBIMH He ObUIM, TaKOW pasroBOp He BOCIPUMYT
CEPBE3HO.

[TosToMy Js0oAW, B 1€JIOM IOHUMAWOIUE U PA3AEJSIUe MO0
MO3UIIUI0 B MO3HAHUU U Ilepejladye TOro, YTO 5 3HAI0, HO He MBICIIAIINe
Macitabno, makcumym — [IOTOBOPUTD MOI'YT Ha oty Temy. [laxke
«PAAOM IIOCTOSITh» MOTYT. HO HMYEro KOHKPETHOTO HHUKOTI/A JiejaTh He
OyayTr. YUenoBek BbIOMpaeT J1eJI0 BHE 3aBUCHMOCTH OT HaJIUYUA WA
OTCYTCTBUSI WHTEJUJIEKTyaJIbHOTO, aAMWUHUCTPATUBHOTO U (HUHAHCOBOTO
pecypcoB. MHOTO 3HatoIui mpodeccop, MOTYIIECTBEHHBI YUHOBHUK WJIN
OJIUTapX-MUWJIJIHAPAEP MOTYT IIOHUMAaTh CBOM OOJIBIIION pecypc Kak
BO3MOXKHOCTh PeaIn30BbIBATh HEOOJIbIIINE IIPOEKTHI (Z1ady, HaAIpUMep,
cTpouTh). MasooO6pa3oBaHHBIN U OeHBIN UesloBEK ¢ MUKPOCKOIIMYECKUM
pecypcom moxxker CTPEMMTBCH aesnath aesa KoaoccaabHOro o0beéMa. 1



TaKUX JIIOJIEW CTAHOBUTCS BCE Oo0Jibllle W Oosibliie. 3JieCh S TOBOPIO O
HaMepeHUsAX U noTeHnuasie. [logydures Ux peajn3oBaTh WU HET, APYyTOU
Bomnpoc. MuicAmnuil Yes0oBeK B KOMITAHUU JIIOJIEW, KOTOPHIM BCE PaBHO,
YyBCTBYeT cebsi MoA0OHO caMOJIETy, IMpoe3KaromeMy no yaune. Emy Bce
curHayiAaT, Tak kak oH BCEM wernaer, a Bcero jauiiub mmoromy, uro HE
E3/IUTD, a JIETATD emy HY:KHO.

A ybenwmiicsa 3a BCIO CBOIO IPOXKHUTYIO KHU3Hb, UTO JIIOJIU BCET/a
JIEVCTBYIOT HCXO/sA He U3 3HAHUW U IIOHUMAHUS JIEeUCTBUTEJIbHOCTH, a
COIVIACHO CBOeMy MaciiTaby MblnieHusa. To ectb, macmtab YenoBeka, B
JTAHHOM KOHTEKCTe, OIIpesiesisieTcss He rabapuTaMu Tejla M KOJIMUYECTBOM
IIPOKUTHIX JIET, & 0ObEMHOCTHIO MBINIJIEHUSA U MUPOBOCIIpuATus. M Toraa
Bam Macimurtab wbinuieHus OIIPEAEJJINAT, KYJIA (I'ZIE) Oyxer
HCIIOJIb30BAaH pecypc BallluX B3HAaHUH, €eCJd KOHEYHO, OHU €eCTb Hu
IIPO/IOJI’KAIOT ~ TOMOJIHAThCA. Hampumep, B OAHOM ciy4dae — JJIs
dopmupoBanusa cutyaruu B cBoer CrpaHe WU XOTs Obl HA TEPPUTOPUH
npoxkuBaHus. B apyrom ciayudae — juisa npuctnocobsenus 10 KEM-TO
co3zanHyto cutyanuio. Ho Bceé HaunHaetca ¢ noHuManusa OCHOB. OcHoB
MHpPa, B KOTOPOM MBI CETO/TH *KUBEM. Kak 1 KTO 3TU OCHOBBI )OPMUPOBAJI?

10.1. OcHOBBI

KusHap — ecTb BO3MOXKHOCTh IIPOM3BOJACTBA U OCYIIECTBJIEHUS
obmeHHBIX mpolleccoB. OHA MMeeTCs TOJIBKO TaMm, rje cosdzaHa Cucrema
YuopassieHuss ¥, OTHOCUTEJBLHO IIPEJIEIbHBIX COOTHOIIEHUU B paMKax
JIOIyCTUMOTO, TPOU3BOJAUTCSA KOHTPOJIb U Pa3BUTHE TOU CpeJibl, KOTOpas U
ABJIAETCHA ob0bexkToM yIpaBjeHUs. 3a mOpejlelaMUd CO3JaHHOU cpesbl
’)KU3HU HET, ec/Id TaM HeT Jipyroil Cucrembl YipasyieHus. CoBpeMeHHOU
¢pusuke o Cucreme YupassieHUs HUUero He U3BECTHO. Pesiurusa cBA3bIBAET
e€ ¢ borom, a mamaHbl U KOJIJIyHBI — C HAIUYKUEM ZyXOB. Bce, 4To ceromusa
M3BECTHO HAayKe O CTPYKType HOCTPOEHUA Ha yPOBHE MHUKPOMHUPA — 3TO

\ g \ 3JIEKTPOHBI, IIPOTOHBI, KBapKH,
A dJIeMEeHTapHble YacTUIBI U IIpodee,

4 — .
: g ) BBITEKAIOIlee W3 MPUHATHIX OCHOB:
TBépaoe Teao - Kuakocrp —» I'az -
HEOpraHu30BaHHAA IJIa3Ma.

AToMHBIE CTPYKTYPBI
HUCCIEAYIOTCA, B OCHOBHOM, IIpU
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PACCMOTPEHUH TOJIBKO TBEPABIX Tea. Modeab amoma Bopa — amo
2AA8HAA NOHAMUIIHAA 0CHOB8A, KaKk Mmadauysbt MeHndeaeesa, mak
u madauyst Paéposa.

Camoe MOZiHOE Ha3BaHUE B HayKe — 3TO «II10Jie», UM Ha3bIBaIOT J11000€
HOBOE€ IIPOABJIEHUE CBOMCTB JJIEKTPHUYECKOI'O 3apdaa.

B To ke Bpems coobiaercs, uto B KocMoce «u3yueHo» Bcero /10 5%
MaTepuH, OCTaJIbHble 95% — HEU3BECTHOTO IPOUCXOXJeHHudA. VX uame
MMEHYIOT, KaK «4épHas Jipipa» (mpecc-koHdepeHusa PAH, nocBsamenHas

JlH10 Poccuiickoi Hayku OT 7 peBpasis 2006 roja).

Eciim B ocHoBy mnosoxute MHYIO Mozenb atoma, OTJIMYHYIO OT
MO/IeJI HbIHE MPUHATON, U JIOKA3aTh €€ CyIeCTBOBAHUE, TO PACCHIILIIETCS
BCA Hayka. O0 aTOMHOM CTPYKType /i O0IEero mpeACcTaBIEHUs — TaK, Kak
e€ paccmaTpuBays A. XaTbhIOOB, s IHcaJl BO MHOTUX IJiaBaX. BykBajibHO
KOPOTKO IIOBTOPIO 371€Ch.

ATOMHas CTpyKTypa — 3TO JI0/leKa3/IpajlbHO-TETPadIpPAIbHO-
KyOrueckas CTpyKTypa. lleHTpasibHBI KyOUK — 3TO CUCTEMA U3 OKTA3POB
¥ UKOCA3/[POB, BJIOKEHHBIX APYT B Jipyra (16 BioxkeHuit). Bea npubopHas
6a3za co3zlaHa OTHOCUTEJIBHO IEHTPAJIbHOTO KyOHKa, 3a NpeAeaaMy 3TOro
KyOrKa oHa He paboraer.

Bce yacToThl B aTOMHOM CTPYKTYPE IOCTPOEHBI HA OKTaBax (CTeNeHb 2-
k). bazoli 1y1a nocrpoenus neraTpaibHoro kyouka ABJIAKOTCH oxTaBbl
(mpuBe3eHbl  30POBCKOM  CHCTEMOW UM  HEHABA3UYMBO  BHEJIPEHDI):
16, 22, 28, 32, 50, 54, 64, 66, 68, 72, 78, 88, 96, 112, 118, 122, 124, 128.

OkraBa 128 — 3T0 MakcuMaibHad oOkraBa yxe HE
CYIIIECTBYIOILIEN (naTepBeHTCKOM) CHCTEMBI YIIpaBIeHUSI.

W HEeKOTOpBbIE IIOHATUSA:

- IOTEHIIHUAJI OKTaBbl —  UYETHBIM, IIOJIOXKUTEJILHBIU,
MaKCUMaJIbHBIN 3aPs/l B IAHHOU OKTaBe (1.24");

- I‘paBI/ITaIII/IOHHblﬁ IIOTCHIINAJI OKTaBbI — HeqéTHbIﬁ,
3HaKOHepeMeHHI>II7I, MaKCHMaJIbHaA PA3HOCTb CMEXKHBIX IIOTECHIIKMAJIOB
1.24(n1 - n2);

- YroJI CKOJIb:K€EHHuS 3apAajaa — Yroj I0BOpOTa 3apsja
OTHOCHUTEJIbHO y3J1a (/11 IeHTPaJIbHOTO KyOuKa 5To 3HaUeHue = 39.6°).



CrpykTypa nozekasipa ¢ BiiokeHHbIM nkocaszipom Y HUKAJIBHA —
J1I000€ BJIOKEHUE 3TOU CTPYKTYPHI APYT B IPyTa MOXKHO paccyuTaTh. Yucio
BJIOJKEHUU — 44. Kaxoe ciefayioliiee BIOKEHNE YBEJIMUUBAET OKTaBY B 4
pasa, ucxogHoe 3HaueHue = 128. Tak u c¢ IIporpammamu «CsetJ/I»,
kotopble BJ/IOYKEHDI B 'eHepaTop Ha OCHOBE PACYETOB.

Taosuna 1. /logekasap-uKocas’ap:

Cnoti | OktaBa | DHepreTuYecKni nmoreHnuas (OKTaBuaH)= 1.24"

1 128 | 907769738083

2 512 6790516400001121938769020710485206529207942810790

[Ipy CHATHUHM MOTEHIIUAJIOB TOJBKO CO 2 CJIOS JIOAeKa’apabHO-
MKOCa3IPAIbHOU CTPYKTYPBI 3aI1aCOB XBaTUT HA COTHU TPUJLJIMOHOB JIET, TO
ecTb dHepreTuuecku CucreMa YmpapieHUs obecrieuyeHa IMOJTHOCTBIO (a 3To
3HAYUT, YTO SHEPTHUIO MOKHO B3SITh U IPUMEHHUTD) U JaKe, €CJTU CITyIUTCS
ouepesIHON «BOJIBIIION B3PBIB», €T0 MOXKHO OyleT «HaOJIAaTh ¢ 3eMJIH»
(110 MHEHUIO COBPEMEHHBIX YUEHBIX (DU3UKOB). A €CJIH OT TAKOTO ITO3HAHUS
cayuurtcsa nH@apkT y «pykosogutesisa» I'agIIpoma niu PocHegTH — 310
MOKHO TOJIbKO IIPUBETCTBOBATb.

PacripenesieHneM b»HeEPTHH U oOeclieueHHEM 3apsAA0B HY:KHBIMU
moTeHIasiaMu  3aHuMaerca CucremMa YmopaBjieHHs, 00JafaroIias
CIeNUaJIM3UPOBaHHbBIMU cucreMamMu Koutposisa. He jumauM Oyaer
HAaIlOMHHUTb, UTO aTOMHYIO CTPYKTYPYy HEOOXOJAHUMO pacCMaTpUBaTh CBEPXY
BHU3, TO €CTh BbicOkOoOp2aHU308aHHAR, CMPO20 pacnpedenéHHasn
no oxmaeam: naa3ma - mamepuarvHas cmpykmypa (2a3,
Hcuodxkocmsb, meépooe meno). VicesienoBaHus aToMa B TBEP/IOM Tejle —
ATO KOHEUHasi CTPYKTypa, a He eIUHCTBEHHAsI, KaK Y HBIHEIITHUX (PU3UKOB.

Pesyabrarsl ucnosHenusa IIporpamm:

1. ITocaedosameavHOCMb CO30aHUA 2eHomunoe Mo3za u
esodumble hyHKuuU.

Paccmorpum Tosibko Komiuiekcs! KaBkas, Asnbiibl, Kanudoprus.

Komruiekebl AnHZbl  (06a30BBIM  KOMILIEKC SKCIEPUMEHTAIbHOTO
obecnieuenus) u Kommeke Kurail paccMaTpuBaioTest OTAEIbHO.

Kommekcom Apapat cosznan IIEPBBIM renorun Mosra 421 B 1605
roay /10 HOBOI 5pHI.



Kommuteke Kazbexk co3zian renorun Mosra 422 B 822 roay /10 HOBoOH
9PBHIL.

KoMmriuieke Iub0pyc co3fas TEeHOTHUN 423 B O TOXY, 3aBEPIIUB
IIOJIHOCTHI0 (POPMHUpPOBaHNE MMEPBOM I'PYyIIIbI, T.€. TEHOTHII MO3Ta 42.
I'enorunn Moara 423, kak 6osee coBepiienabiv, ABNJICHA BA30BOU
OCHOBOHN Uil JajibHeUIleld OTPAaOOTKH BO3MOKHBIX JIOTIOJTHUTEIBHBIX
HCIIOJTHUTEILCKUX pyHKIIUU WH/IUBUYYMOB 0osee BBICOKOTO
yVIIPABJIEHYECKOTO TIOpAZKA W  JIaJIbHEUIIEro COBEPIIEeHCTBOBAHUSA
reHoTurioB Moara:

B 1433 roay ObL1 1TOJIyU€eH epBbIii reHoTUIl Mo3sra 441 (yrnpaBieHue
KOMILJIEKcA AJIBIIBI 1).

B 1841 roay 6nu1 osydeH nepBbiil reHOTUII Mo3ra 442 (AJIBIHI 2).
B 1990 roay Obul moMydyeH mHepBbIM TeHOTUNl Mosra 461
(Kanmudopnus).

ITo mepe BBOZa HOBBIX (DYHKIIUU Y UHAUBU/IOB C HOBBIM I'€HOTUIIOM
Moszra BBO/IMJIMICH HOBble MAaHTHCCHI, O0ECIIEUNBAIOIINE HCIIOJHEHUE
HOBBIX, 60osiee CJIOZKHDBIX, dpyHknuil. IaMeHeHNe KOJIMYeCcTBa MAHTUCC Y
reHOTUIIOB Mo3ra 1o Mepe BBO/ia OTPaKeHbI B TAOIUIIE.

Tabuna 2.
No | Tom | 421|422 | 42 | 441 | 442 | 461 | 462 OOBeKT
3 BHEeproobecrneyeHus
1 | -1605 | 12 - - - - - - | Mepycanum
2 | -822 | 17 | 12 - - - - - | Camapkang,
3 o 26 | 15 | 12 | - - - - | BuzanTusa
4 | 1433 | 28 | 22 | 18 | 12 - - - | Pum
5 | 1841 | 36 | 28 | 24 | 18 | 12 - - | [lapuxk
6 | 1990 | 36 | 28 |28 | 24 | 18 | 12 - | Cankr-IletepOypr
7 | 2009 | 36 | 32 | 32| 28 | 24 | 18 | 12 | MockBa

K 2012 roay 10JI2KEH 6511 BBITD nmosiHOCTBIO 3aBEPINIEH BTOPOU
UK GopMHUpPOBaHUs, T.e. 3aBepllleHa paboTa 1Mo (pOPMUPOBAHUIO BCEX
WHUBUI0B BTOPOU I'PYIIHL, T.€e. ¢ TeHOTUNOM Mo3ra 46. [1epBbiil UK
OBLT 3aBEPIIIEH B O TOAY, A TOUHEE 0000-01-17 B 02-11.

2, O0ecneueHue Cywecmao8aHUA 2EHOMUNOE 8 Npouyecce
ux pacceaeHus.



ITo mepe popMUpPOBaHUA HOBBIX MAHTHCC, HAPAZY C BO3MOXKHOCTAMU
Cucrem Yupasnenus (KaBkas, Aibnbl, KamudopHus) ucnosab3oBainch
OTpaHUYeHHbIE TEDPUTOPUU IO TUILY «IIATPOB», CO3/laBaeMble OObEKTaMU
440. T'pa"uIbl 4acTOTHOTO AMAIa30HA, CO3/[aBaeMble OOBEKTaMU THUIIA
440, GOpMUPOBAIA KOMIIAKTHO TaKyI0 TEPPUTOPHUI0, HA KOTOPOH IILIO
3ACEJIEHUE Tonpko HOBDBIX renorumnoB mo IIporpamme camoro
obpekTa. [IprBe/ly mpuMep: BeHTPOB Ilepeceniu ¢ Ypasia B EBpoiy, Tyza
JKe TepeJsieTesl UX OOBEKT COIPOBOMKAEHUS M TaM <«IIOTECHWI» 0e3 BOUH
MECTHBIE «IIIATPBI».

Ecnru He yuuThIBaTh HCKYCCTBEHHOE JleJleHHWe TPaHMIl, TO
dopmupoBaHure MecT s paccesieHus: reHoTunoB 6610 SABEPIIIEHO B
XVIII Beke. ITocsie aToro MoMeHTa ObljIa IIPeOCTaBIeHA CAMOCTOsTETbHAs
«BO3MOKHOCTh>» IPOJIEMOHCTPUPOBATh HMpEeUMYyIlecTBa reHOTUNoOB Mo3sra
npyr nepen apyroMm, ITPOBEPUTD cebss W NOpPOSBUTb HENOCTATKU.
OnpenenuTh MyTU «PEKOHCTPYKIMU» 4Yepe3 MOocjaeylolue 00aBaeHus
MAaHTHCC. BbIsICHEHUI TEPPUTOPUATIBHBIX OTHOIIIEHUH B 3TOT MEPUO/], ObLIO
JIOCTaTOYHO MHOTO U, IO CyTH, OecnpuuuHHBIX. Hazo OTMeTuTh, 4YTO
reHoTtun 423 — 370 YHUBEPCAJIBHAS 6a3oBast o0CHOBA 110 OTPabOTKe
BCell raMMbl MaHTHUCC M WX [laJIbHEUIIIeMy COBEPIIEHCTBOBAHUIO, UX
JIECTBUTEILHBIA KOJ, 423XXX, IJle «XXX» — (PYHKIHMOHAJIbHAS W WHAS
Pa3HOBUJIHOCTh TeHOTHINA. Ecim nepBuuHas 6a3a 1mo (GOpMHUPOBAHUIO
WHINBU/IOB 3TOTr0 reHOTHUIIa Mo3ra 6pu1a cpopMupoBaHa B BuzaHnTuu, To €€
IIPOJI0JIKEHME B JlaJIbHEUIIeM 0TpabaThIBaJIOCh HA TEPPUTOPHUAX BOCTOUHOMN
Ykpaunsl, yactu Tepputopuu Poccum, 3samagHou benapycu, 4actu
tepputopuu KaBkasa u Bocrounoi boarapuu.

TeppuropuasibHOe 3aKpelJieHHe MO CYyIIeCTBOBAHUIO HH/IVMBUJIOB C
reHotTunoM Mo3sra 423xxx ObLJI0 00ecrieueH0 BCEMU COITPOBOKAAIOIIUMU
OPraHU30BaHHBIMU BO3MOKHOCTSIMU OOBEKTOB U CHCTEM, IIOJ] KOTOpPHIE
6piu  OTCTPOEHBI wmaHTHCCBI 3TOrO TE€HOTUIIA BO BCEM CBOEM
pazHo06pa3uu. ITO Kacajaoch BCEX BOIPOCOB OBITUSA, KOTOPOE YUEHBIE OYyT
HA3BIBATb PA3BUTHUEM nuBmiu3anuu. B JelCTBHUTEIBHOCTH,
MIPOUCXOU OOBIKHOBEHHBIN NMPOTPAMMHBIN IeJIEBOM MPOIlecC Pa3BUTHUA
reHOTUIIOB Mo3ra 1 cBepIlleHHEe BCET0, YTO TPeOOBAIO UX OBITHE.

3. @opmuposaHue 3anacos.
Bech 00BEM pa3/IMUHBIX TUIIOB HHAWUBHUIOB IO BCEM IOJYYEHHBIM

reHotuniam Moasra, CKoJbKO Obl UX He c(OPMHUPOBAIOCH, JIOJIKHBI ObLIU
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o661t COITPOBOZK/IEHDBI 1 06ecrieueHbl BO BCEM ITOTPEOHOM KOMILJIEKCE
1 cBoero ObITHs. He wuckimoueHuem, a ocoobiMm BHMMAHMEM
SIBJISIJIOCH JIa’Ke COIIPOBOXK/EHHE MO OOpEeTeHUI0 caMOro OHOJIOTHUECKOTO
MexaHU3Ma U obeclieueHUs IiejaecooOpa3HbIM muTaHueM. Cucrema
YrpasieHus Tak CONPOBOAWJIA MPOIECC NHUINEBAPEHUA ¢ CaMH
yroTpebssieMble MPOAYKTHI nuTaHus, uTo oomenHbie [IIPOITECCHI npu ux

4 |
nepepaboTKe COOTBETCTBOBAIU “V

HaJIMYHUIO YCTaHOBJICHHBIX

MAHTUCC KaXK/J0OMy T€HOTUILY
Moa3ra.

B cTpaHax 10ro-BOCTOYHOU
A3y muTaroTCA Jlaske MayKaMHu,
HO OOMeHHBbIE TPOIECChl ¥ HUX
IpUMEPHO B 1.4 pasa BHIIIE
OCTJIbHBIX, IIO3TOMY TAYKH JIJIA
HUX CheTOOHBI. A MHAWBUIBI C TeHOTUIIOM Mo03Ta 423 3TOTr0 €CTh HE MOTYT,
VM «IIAILIBIK» OOJIbIIE TTOXOIUT. BesAKIMe MTOMBITKY INETOJIOTOB HAaBA3aTh
pe3yJIbTaThl KAKOTO-TO «CBOETO HCCJIEJIOBAHUA» — OPUEHTUPOBAHBI TOJIBKO
Ha paspylleHre TOU TapMOHUH, KOTOpas WX MO3TaM HUKOrAa He ObLia
JIOCTYITHA U sIBJIsieTCs He Oosiee, yueM papcoM u OU3HECOM.

Hazo 6p110 He mpocTo co3/1aTh 3amachl nuiliy, Ho 1 OBYYUUTD Bcelt
HeoOXOUMOM TEXHOJIOTUHU II0 OOpETEHUIO 3alacoB CaMOCTOSTEIbHO.
HayuuTh BbIpaluBaTh M 3aroTaBJUBaTh TPeOYyeEMYIO MUIIY JJIs KayKOTO
WHJINBHU/IA COTJIACHO OCOOEHHOCTsM ero reHoruria Mosra. HeobGxoaumo
Opto  mpoBeputh  Bcio  rapmonni IOHEPI'OBMOTEHE3NMCA
«PYBAIITKM», kak nponecc rapMOHUHU C YCTAHOBJIEHHBIMU MAHTHUCCAMU.

«OnBITHBIA MOJUTOH» ObUI CO37laH IOJ, yrpaBjaeHueM Kowiuiekca
AHJTBL MectHOMY HACeJIeHUIO BBEJIN BCE Heo0XouMble
BKCIIepUMEeHTaJIbHblE MAHTHUCCHI BCEX BO3MOXKHBIX B Oy/yIl[eM TeHOTUIIOB
Mo3ra, 1 OHU Ha OPOTSAKEHUU CTOJIETUU YCIIEITHO SKCIIEPUMEHTUPOBAIIU C
MIPOJlyKTaMU MOPs, *KUBOTHBIMU U 3JIaKaMU, OTpabaThiBas Opyaus TPyAa,
JIOBA M TEXHOJIOTUU BBIPAIIUBAHUSA U 3arOTOBKU. /[0 HACTOSAIIETO BpeEMeHU
OCHOBHBI€ 3a1achl IPOMBICJIOBOM PHIOBI — y mobepexkbsa Uniiu, a HaceJeHue
ITepy (Maiisi) B pe3yJibTaTe SKCIIEPUMEHTAJIbHBIX UCCJIENOBAHUN NOOUIIOCH
TOTO, UTO 00JIee 90% 3/1aK0B, KOTOpPble OHU BBIPAIUBAJIU, UCIIOJIb3YIOTCA
cerogHs Bo BcéM Mupe. IHTepecHO TO, YTO BhIpAlllUBaHUE 3JIAKOB IILJIO HA
PA3HDbIX ropHbIX BBICOTaX, YTO COOTBETCTBYET Pa3HbIM KJIMMATHUYECKUM
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YCIOBUAM II0 mapaenaM Ha 3emsie. Tak, B HHU3MEHHBIX fApycax
BBIPAIUBAJINCh TpOONU4YeCKHe (PPYKTHI, BBIIIIE — 3€PHOBBIE, €€ BHIIIE —
KapTodesib U Tak Jlajee.

MogzenupoBaHye MOBEPXHOCTU 3€MJIM ILIJI0 HAa JOCTAaTOYHO MaJOM
yuyactke mnoj ymnpasieHueM Kommiekca Anzabsl. Ilo  3aBeprieHun
BKCIIEPUMEHTAJIbHBIX PabO0T, MaHTHUCCHl C HaceJeHUs ObUIM CHATHI, U
nocesienusa Maiia ucuessnu. Kcratu, mepBble HaHAychl OOHApy:KEHBI B
JKBajiope, MepBble MUpaMUAbl HaJl oObekTamMmu — B Ilepy, Ha Ilanamckom
nepernieiike, B Mekcuke. 11 He HyxHO 60osiee HUKAKWX nereHn u
MYYUTETbHBIX «HAyUHbIX» (haHTa3ull o mocesieHusx Matis. JlaboparopHas
pabota u He OoJiee.

4. @opmuposaHue u pacnpedeneHue nNo GyHKYUAIM.

I'nmaBHoM 3azadert Cucrembl YIpaBiieHHs ObLJIO CO3/laHUE TaKUX
o6uocTpykTyp, Mo3r kotopbix /JIOJIZKEH ObLI TOJTHOCTHIO COOTBETCTBOBATH
BceM IlporpammubiM ycTraHoBkam CucrteMbl U OBITh ITOJIHOCTBIO
ynpasiseMbiM. Ilpu 3ToM BOIUIOIIEHHOE YIIpaBJeHUE BCero ObITHS
VHUBU/IOB U COIIMaJIbHAsl OPTaHU30BAHHOCTH OOIleCTBA JOJIKHBI ObLIU
6prTe TOJIBKO B ¢Qopme nupamuzibl (IIOCKOJIBbKY Tak TpebOBasIoCh
BBEe3EHHBIM 0a30BbIM OCHOBAaHUEM IIPU IIOCTPOEHUU YIIPABJIAIOIINX
nH@opmanuii). [loBroprocsk, 4To:

YpoBenb 1 — Momuax (Asnax, bByama u nmpoudee), reHoturt Moara
481.

YpoBeHb 2 — «30/710TOU MUJIMOH», TeHOTUIIbl Mo3ra 461, 462, 463,
464, 465, 466.

YpoBeHBb 3 — «30JI0TOU MULTUAP/T», TEHOTHUITBI Mo3ra 441, 442.

«30JI0TO MWJIJIMOH» — 3TO JKpeIpl, yIpasJjdionue (GUHAHCAMU,
HAYKOM, COITUYMOM U pacIipejieJIeHUEM BCeX BUJOB MaTepUAJIbLHBIX OJiar u

YCJIYT.
«307I0TOM MWUIMAPA» — IPOU3BOJICTBO U IIONOJHEHUE 3alacoB
MaTepUaJIbHbBIX 6J1ar, IOATOTOBKA U 0becrieueHue yCyT.

OcranpHOe HaceineHne He TpeboBasiock u MOIJIO ObITH
YHUYTOZKEHO. Ho yHUYTOXUTh HECKOJIbKO MWLINAPAOB JIIOJIeN B
onHouacke — HEBO3MOXKHO. BepHee B0o3MOXKHO (Kak, Halpumep,
JINHO3aBPOB B CBOE BpPeMs), HO 3TO BBIBOBET HKOJIOTUYECKYIO KaTacTpody.
[TosToMy mpollecc «YHHUUYTOXKEHUA» U3 IIOKOJEHUS B IOKOJIEHUE ObLI
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«3alyIeH» 6oJiee cTa JieT Ha3a/, U Ha4aJICcs OH ¢ «M300peTeHus1» TabIeTKH,
BAaKI[UH, TeHHOMOAUMUIIMPOBAHHOTO ITPOOBOJIbCTBUA U T.II. I BTOpOEe —
BCe IUIaHbI, CBA3aHHbIE C TpeThell MUPOBOM BOMHOMU, Kak co cTopoHbI CIIIA,
Tak u co cropoHbl CCCP, KOTOpBIe CEero/iHs CTAaHOBATCA MyOJIUUHBIMU, — 3TO
mwianbl 10 YHUYTOXKEHMWNIO u CcokpalleHuI0 HacejleHUA 3eMJId B
cootBeTcTBUHU ¢ [IporpammHbIMU TIpotieccamu 50poBckoii CY.

5. PaccmompeHue pe3yasmamoa.

BepHEMCS K aTOMHOM CTPYKTYPE.

BuemrHuit KOHTYP u
TeTpas/ipajbHbIe CBA3U
IIOCTPOEHBI € HCIIOJIb30BAHUEM
IIpaBWIa 30JI0TOTO  CeYeHUH.

[lenTpanbHbI  KyOWK,  Kak
OCHOBA IJLA MIOCTPOEHUs
MAaHTHCC, co3JlaBajIcsA

WHTEPBEHTCKON  CHCTEMOU C
IIpUMEHEHNEM ITPOCTHIX UHCE.

OpmgHako  Opu  B3pbIBE
dasTona (maHera B3opBajia cebsi BMECTE C TEMU, KTO ObLI PsOM C HEMH),
611 YHNUYTOYXKEH uHTEpBEHTCKUU apXUB IIPOCTHIX YHCEs 8blute 128
okmaevt. 3I10 okazanoch raBHbIM IIPEIIATCTBUEM  pjsa
dopmupoBanuss Mosra (MaHTHCC) MHOTUM CJEAYIOIIUM T€HOTHIIAM.
HamomHI0, Kak cO3/1aéTcsA HyKHasl 4acToTa.

s Toro, 4TOOBI CO3/4aTh MHAUBH/, ¢ TEHOTUIIOM MoO3ra 481, Hago
nMmetrb Mo3r HE HUZKE 512 oKTaBbl, HO KOHTPOJIb 3TOro Mo3sra 10JKeH
OBITH He HIDKE 533 OKTaBhI, a TaKT He HIKe 548 okTaBbl. PacuéTel —
OITYyCKAIOTCA.

IIpaBuia popmupoBaHuAa:

- HAWTHU BCe IIPOCThIE YKCJIA B IUATIa30HE 512-548 OKTaB;

- IIeEpeBeCT BCe HaWJAeHHble IPOCThle uucjga B 8 u 12
(nBeHasIIaTEPUYHASA) CUCTEMBI CUHCJIEHNUS,;

- 0TOOpAaTh TOJIBKO T€ MPOCThIE UNCIIa, KOTOPblE UMEIOT CMEKHbBIE
IIPOCTHIE;



- 0oTOOpaTh M3 YHCEsJ TOJBKO T€, KOTOpble UMEIOT B 8-cucreme
OKOHYAHUE «777» U CMEKHOE «001», B 12-cucremMe — «BBB» 1 «001»;

- CJIOXKHTD IIPOCTOE U CMEKHOE YHUCJIa;

- IIPY Pa3JI0KEHUHU Pe3yJIbTaTa YMCJIO KBAHTOBAHUU — 3TO OKTaBa,
YHCIIO MUPP «5» — 3TO YUCJIO CBsA3EH C IMEHTOU (MKOCa’IpoM), He JOIKHO
ObITH OoJibIlie 12. He momyckaeTcss HaIU4Ue 4ucia «3» IMPU PA3I0KEHUHN
pAna;

- OCTaTOK pas3JIoKeHUs J[JOJKEH YKJIAJbIBaTbCsl B TabJIUYHOE
3HaUYeHNe, yCTAaHOBJIEHHOE TOJIbKO JIJIsl MAaTEPUAJIBHBIX CTPYKTYP.

Eciu Bo3HHMKasia HEOOXOJIMMOCTh CO3/IaTh HOBBIE ITHPAMHUIbI, OHU
00513aTeJIbHO CO3/1aBaIUCh.

Bcermomuuwm Ilymkuaa — IImkoBas dama («3»), 7, Ty3 (B wiu 11).

Hcxonss w3 OOMIMpHEUIEro Auana3oHa YHCes, a TakyKe IPaBUII
MIOJIy4eHHUs 4acTOoT, cJeAyeT 3aMETUTh, YTO JJIA pPellleHus TaKou 3aJlaud U
noctmkennd neau IIOTPEBYIOTCHA Tpu/UIHOHBI JIET.

Ho Cucrema YnpasjeHusa 3eMJiy IPUHAJIAa UHOE pelieHue —
CBopaunBanue aeucrBywomux IIporpamm m JIMKBUJIAIIMUA
BCEI'O BBe3€éHHOrO MHTEPBEHTCKOr0O Mycopa, a HWMEHHO:
«IToTepATh B KajieHAAape MocjieJHIE 2000 JIeT», BEPHYThCA K COCTOSHUAM
O roxa HoBoii IpbI U IPUCTYIIUTH K (POPMHUPOBAHUIO HHOTO «30JI0TOTO
MwuimoHa». Ho  caemarp 3TO  HeOOXOAUMO  TOJBKO C
HCIIOJIb30BaHHEM IIPaBUJIBHOIO 30JI0TOr0 ceueHusd. [Ipu sTom, Bce
coszmanubple mnocie O roza uHAuBuAbl IIEPEBOJAATCA no Mo3sry B
COCTOsIHUE TeHoTUuIna 423 (YupasjeHue — dJab0pyc), a TeHOTUIIbI
421, 422 ITOJIYHAIOT B /JIHK cBolicTBa NpUMaTOB B COOTBETCTBUU C
Teopuelt /lapBruHa (KcTaTu, mepBble 0COOHU yKe MOSABUIINCH U3 OJUBKUX €TO
nipy3eii). Y BbI MOKeTe OTYETIMBO UX HabOJII0/1aTh, 0c00eHHO 1Mo TB.

Uto GyzeT U3MeHEeHO IPU TaKOM Iepexo/ie V¥ ObIBIINX TeHOTUIOB 421
U 422:

- MEHAITCA MAHTHUCCBI IIOCTPOECHUA JII/IM(i)bI, KOCTeﬁ, MDBbIIIIIT,

- MEHSIIOTCA MaHTHUCChI OOMEHHBIX ITPOIECCOB — 3PEeHHe, CIIYX,
ocsi3aHue, OOOHAHHUE;

- MEHAIOTCSI MAHTHUCChI OOMEHHBIX IIPOIIECCOB — JIbIXaHUE,
repepaboTKa IMUIIY, KOOPANHAIIUA JBUKEHUH;
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- MEHAIOTCSI MAaHTHUCChI KPOBOOOpa30BaHUS W  MAaHTHCCHI
KPOBEHOCHOU CHUCTEMBI.

Bce u3MeHeHUsl CBA3aHBI C MOJHBIM He BOCIPUATHEM PeaTbHOCTHU
MIPOUCXOJAINNX W3MEHEHUU OKpYy:Kalolllel cpefbl U YCJIOBUN OOUTaHUS.
KonnyecTBO «mpejicka3aTesieli» y»Ke PACTET KaK CHEXKHbINM KOM, 0COOEHHO
Ha YkpauHe. TosibKO TOBOPAT ¢ TpyAoM u HepaszbopumBo. OpHako,
«allOKJIUICUCAa» U TMpUIlecTBUs «AHTUxpucra» He Oyzaer. Cka3ku
3aKOHUYMJINCh. BOT 371ech, B 3TOH HEIIPOCTOM CUTyaIluu, TJIaBHBIN
noMoInHUK — 3To IIporpammbr «CBeT/I». Ho He HyXHO 3a0bIBaTh H
cobcrBenHOoe crpemiyienne B IIO3HAHMWMN. Nuaue IIlporpammel obecrieyar
«koM@opTHOEe» JTokMBaHUe Bareil «pybaike» 1 He OoJiee.

B nepBy1o ouepesb, yKe YHHUTOKaeTcss Mo3r (BMecTe C HOCUTETIEM) Y
HApKOMAaHOB, aJIKOTOJIMKOB U IIpeJiCTaBUTEJIeN pecTynmHoro mupa. Keraru,
cTpacTh K (puHaHCAM MpHU3HAHA OJHOM u3 ¢GopM HapkoMaHuUH. Tak Kak
BJIACTH, KOTOPBIM MOPYYEHO COOJTIONATH KOHITeN I [IporpaMmbl, MPUHSLIN
COCTOSTHME TIaCCUBHOTO BBDKHAHUs, OHU OymyT 3ameHeHbl. CeromHs —
HeKeJIaHWe BJIaCTed peaslbHO YyOpaTh HApKOMaHUIO, aJIKOTOJIU3M,
M3/IONMCTBO, pacTJieHHe MAaJIOJIETHUX, PUTyaJjibHble yOulicTBa U Mpouee,
paciieHuBaeTcs Kak CoOy4acTHe.

6. IIycxk noeoitl IIpocpammul.

ITyck HOBoOM IIporpamMMbl B IIOJTHOM €€ acrekTe OyeT OCyIeCTBIEH B
2020 roxy. Ceiiyac o4yeHb HHTEHCHUBHO HJyT BCE MOATOTOBUTEIbHBIE
IepexofHble Mmporecchl. /o 2020 roja NJIAHUPYETCA CYIeCTBEHHOE
COKpalleHue HacejJeHuss B Mupe. M K 3TOMy HYXHO OTHOCUTBCA
CIIOKOMHO. Byzet npousseiéH oTBoz JIYHEI Ha 1500000 KM OT 3eMJIH,
cbopka Bcex CIYTHUKOB IUIaHET BOKPYT CoJIHIlA, IepecTPOEHNEe CTPYKTYPhI
CosHI11a 1 MHOTO€, MHOTOE ApYyTOe. BCE 5TO cerogHa BUAHO HEBOOPYKEHHBIM
IJ1a30M.

10.2. O0BekT 440 (BapuaHT AJIBNIHHCKOTO
Kommnexca)

Kominiekcenl AJIbIIBI 1 U AJIBIIBI 2 UMEJINU COOCTBEHHbBIE 00ObEeKThI THUIIA
440, KOTOpbIE OTJIMYAIMCh OT OOBEKTOB TUIIA 440 Ha Kommiekcax Ypa,
KaBkaa, Kaiiysiac u mpoyux.

Ha Pucynke — 0ObeKT TUIIA 440 COBEPIINI BPEMEHHYIO ITOCAIKY.
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ITocie COOTBETCTBYIOIIUX
npeoOpa3oBaHUN  OH rcuesan
(onTuyeckn ero OoJiblle He OBLIO
BUAHO). CaM O0BEKT, KaK ILJIa3MOMU]/I,
yXOoAWa Ha TJIyOWHY 70 4350 M H
HaXOIUJICSA B CTPYKType
SHepPronHGOPMAaIMOHHOUN PENUIETKHU.

O0bBeKT, TUII 440

IIpu nosydeHUU KOMAHJbI, OOBEKT IMOJHUMAJICA JJIsl MCIOJTHEHUS
JPYTUX MOCTYNUBIINX KOMaH/ (BIUIOTH JI0 IPUMEHEHUs Oopyxkus). bosee
3TOT O0BEKT, KaK U Jpyrue, HaBepx He BblizeT. Bece IIporpammel Beixoza
pacOpMUPOBAHBHI.

OCHOBHBIMHY XapaKTE€ePUCTUKAMHU 00bEKTa 440
(ApbIUMCKU BAPpUAHT) ObLIN:

N¢ | XapakrepucCTuka OT o |O6GbexT umes Tpu
1 |/Imametp B 31 OKT. 48 M pa3aeIbHbBIX
(max) CUCTEeMHBIX ['eHepaTopa
2 |/luameTp B 57 OKT. 2.4 M (O-M-I):
(max) - BJIeKTPUYECKUI;
3 |Bec B 31 OKT. 106 KT |- TPAaBUTAIMOHHBIN;
4 |Bec B 57 OKT. - - MarHUTHBIN
5 |I'ybuHa mocagku 4350 M |(popMupoBaress
(57 OKT.) MMITyJIbCa).
6 |BpicoTa mogpEMa B 12400 M | [IMJIOTHI He UMeH
57 OKT. MHOTHX CTPYKTYP, BCe
7 |BbicoTa mogbEMa B 4800 M |AMEIOIINECH CTPYKTYPbI
31 OKT. MHUHUMHU3UPOBAHBI TaK,
JlaJIbHOCTD I10JIETA, 8500 kM | ITO ITEPEXO/ U3 31 B 57
KM. OKTaBY IIPOU3BO/TUIICS
9 |Ywucso xosery 4 6e:i IIOTEPb. ,Z[aJIbHE)CTb
3alIUThI (1*) AEUCTBUA JIa3€PHOU
10 |YMC/I0 MHIOTOB 12 YCTAaHOBKH 3aBHCeJia OT
11 |Yncsio na3epHbIX 6 BBICOTBHI (IIpU BBICOTE
YCTAHOBOK 2000 M MOKHO ObLIO
JJaIbHOCTD IeHCTBHSA 6.4 kv |[IPOUSBECTH
12 |DyeKTprYecKast 1046 BarT YHUHITOXEHHE /10
MOIITHOCTB IJIyOUHBI 50 M). KOJIbL[jl
13 |CMeHa rpaBUTAILlUY, -12.4| 12.4 |38HHITBI HIMEIH B CBOCH
M/ceK2 CTPYKTYype 2382
14 | Bpems mepexona B > cex | MAHTHCCHI I10 BCEM
31 OKT. aTOMHBIM CTPYKTYpam
(IIpu MOCTOPOHHEM
15 |Bpemsa nepexona B 7.2 CEK

BO3/E€HCTBUU

57 OKT.
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16 |Ilimomanp 12 KM2 |JIMKBUAUPOBAJICA HE
06paboTKU TOJIBKO OOBEKT

17 |MarepuaJ 31 OKT. Os187 BO3/I€HCTBUSA, HO U
18 |Yucio MmaHTHCC B 57 666 cpezia, B KOTOpOU
OKT. 00BEKT HAXOJIUJICA).
19 |Ywucio MmaHTHCC B 31 | 248124
OKT.
20 |Ywucso maccakmupos 884
B 31 OKT.
21 |Ywuco maccaxupos 44
B 57 OKT.
22 |KomaHHBIN S3BIK Pycckuii
23 |Ywucao reHepaTopoB 6

Markou (6azoit ana nepeBodku) BCEX 00beKTOB THIA 440
asiasiack Jlyna. Ilpu cBasu JlyHa-3emuia coszgaBasiace BPEMEHHAA
TpyOKa CBsA3U, 110 KOTOPOU IJIa3MOU/BI B 57 OKTaBe NPUOBIBAIN HA 3eMJIIO.

Ha 3emsie 10 mocajiku OOBEKTOB OBLJIM NPUTOTOBJIEHBI HE TOJIHKO
MecTa IIOC3/IOK, HO M MeCTa XpaHeHUs, a TaKXKe HPOJIOKEHbI
SHepromHpOopMaIuOHHbIE KAQHAaJIbI. IHEeP2OUHP OPMaAYUOHHBLE
KaHaAbl CBA3BIBATIA KAXK/IbIN 00BEKT € COOTBETCTBYIOIUM KoMIiekcoMm, ¢
I'maBao#t Cucremoit Yupasienus, ¢ Cucremoinn Yupasiaenuss O0beKTaMu, C
IMEHTPAMM Iloakauku (Takoi, kak bepmybl).

YuuTeiBasg, 4YTO BCe OOBEKTHl THINA 440 — KOHTHHEHTAJIbHOTO
O0a3upoBaHUs, IEPEXOHBIE ITPOIIECCH] ¥ HUX ObLIN O0Jiee CII0OKHbBIE, YEM Y
00'bEKTOB MOPCKOT'0 6a3MpOBaHUA.

Y 00BEeKTOB THHIA 440 OBLIO
YyeThIpe BUJA IPeoOpa3oBaHUUM HUX
COCTOSTHUS:

A) 31 «—— 57 TOOBEM U
rocajKa.

b) 31 <—— 57 3auymHcTka
Tepputopun  (Bce  COBpPEMEHHBIE
IyCTBIHU — CJIeJIbl YHUYTOXKEHHOU
BBIBIIIEA OUBWIN3AllUA  [PU

BTOP>KEHUN).

B) 31 «—— 57 nepenét Ha JIyHy 1 06paTHO.

I') 31 «—— 57 nepeBO3Ka MMacCca>kUpPoB.
13



I[OHOJIHI/ITCJII)HI)IMI/I XapaKTCpHUCTUKaMMU 00'BEKTOB THUIIA

440 ObLIN:
N9 | KoMIplOTEpHI XapaKTepUCTUKU
1 | Yncesio KOMIBIOTEPOB 12
W criosb3yeMbId ra3 JJjisl CBeUeHUs
2 Kcenon
WHIUKAINU
o 3Be3za Jlasuzna (12-6-
3 | DiemMeHTapHad AYerKa IIaMATU na Nasupa ( t:?
CHCTEMBI CUMCJIEHUS)
4 | Pazmep cioBa 6
5 | Pa3mep siuerku TeKCTa 144
TakTOBBIN NHTEPBAJI IPUEMaA-
6 0.0555 CeK
repeaadu
7 | Tabnuna npuéma-nepenadu 12%12
8 | Ckopocth 06paboTku (pacyéeTsi) 124 tepal'rg
9 | Cnocob xpaHeHus1 ”HQOPMAaIUU OnTuyeckuil, Ha 59 OKTaBe
10 | EMkocTh namsaTu ogHon OBM 484 tepa/laBup,
11 | YucI0 TPaHCIATOPOB C S3bIKOB 336
12 | Crom-KaJip 9kpaHa (BHEIIHEro) 14 m 0.036 cex

Nudopmanusa Ha KOMIIBIOTEPHI OOBEKTOB MOCTYIIANA:

- ot Cucrembl YpaBjeHus (12 cucreMa CUYUCIEHUA);
- OT UHBIX O0OBEKTOB (6 crucTeMa CUUCIEHHA);
- oT BruocTpyKTyp 42, 44 renotuna Mo3sra (3 cucreMa cyucaeHus).

HE3ABUCHMMO ot cucremMbl CYHUCJIEHUd, IOCTYIHUBIIAA
nHpOpMaluAd B KOAUPOBAHHOM BHJIE€ 3AalIOMUHAJACh B OJHOU S4YEUKe
IMaMATU U 3aTeM IlepejilaBaach Ha 00paboTKy B 8 (BOCBMEPUYHOI) CUCTEME,
TO €CTh 110 TUILY 3Be3/1bl [[laBuia, XxpaHusia nH(pOpMaIuio OJHOBPEMEHHO B 4
cUcTeMax cuucjieHus. B 57 okTaBe KOMIIbIOTEP pabOTay B aBTOMAaTUYECKOM
pexxume, a B 31 okraBe muiaoTel MCIIOJIB3OBAJIN uHbopMaluio,
06paboTaHHyI0 Ha KOMIIBIOTEPE.

OOBeKTHI THIA 440 UM cOOCTBEHHBIE I'eHEpATOPHI 110 OKTaBaM 67-
127, a Takxke cobctBeHHYI0 CUHXPOHU3AIINIO TAKTA BpemeHHU, 4TO
BAKHO JUIs1 BCEX OKTaB 3TOro0 JuarazoHa. Kpome Toro, OHM UMeEJH CBOU
KajieHjapb U cBow Ilporpammy (KoTopas BKJIOYajach B CJIy4yae
HEKOPPEKTHOTO MCITO/Ib30BaHus 001el [ITporpammepr). Ha kakplil OTpe30K
BpeMeHU OOBEKT MMes 6 BapHMaHTOB aBapuUUMHBIX lIporpamm, a B ciy4ae
BO3HUKHOBEHUS TAKOBOT'O, OOBEKT MPOU3BOIWII MOABEM U UHUIMATUBHYIO
Koppeknuio Baemrnen [Iporpammel.
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Kakum ObLT pe3KUM BBIXO/IA U II0CJIE/IOBATEIHHOCTD IEHCTBUY OOBEKTA
’KeJ1aloliye MOTYT IMTOCMOTPeTh B paborax (pacuérax) A. XaTpiO0Ba.

Tpybka mysa BbixoAa obbekTa THI 440 — 310 KAHAJI 111a3MBbl,
II03TOMY BHEITHUU KOHTYP OOBbeKTa IPU BBIXOJle (BXOJle) UMeJ 3aIUTy B
BHUJle IJIAa3MEHHOr0 Hepaspyliawierocsa 1mapa. llocie 3aBepiienus
TpaHCMyTaIluy II0 IporpaMMe OOBEKT UCIOJib3oBan J-M-I' I'eHepaTopsbl
(9nexTpo-Marauto-I'paBUTaliIOHHBIE) ¢ coOCTBEHHBIM 3ar1acom
3JIEKTPUUECKOTO OTEHI[HAJIA.

10.3. Kanacrepnaa Cucrema YnpasjeHus

Crapas KoHCTpyKIUMsI OpPTaHU30BAHHOTO OBITHUS JIIOJIE IO BCEM
chepam wux KU3HEHHOTO YKJIaJla HAa BCeX BJTalax OOIeCTBEHHOrO0 U
UBWIM3AMOHHOrO pasputss — amo CynepKaacmepuas
Cucmema. Ouna 6suta BMEHEHA wu3BHe MyTéM HHTEPBEHTCKOTO
BMeIlIaTeIbCTBA JJ1s1 OOpeTeHUs « COBEPIIIEHHOT0» YIIPABJIEHUA U TPUAAHUA
COCTOSTHUU BCECTOPOHHET0 KOHTPOJIA HaJ, BCEMH IIPOIeCCaMHU, CBA3AHHBIMU
C HUCIIOJIHUTEJbCKUM Yy4dacTueMm Jojied B ycaoBuax ux BEIITHOI'O
npuMeHeHusa npu BowiomeHuu JIBYX T[1aBHBIX UWHTEPBEHTCKUX
ITporpamm 36poBckoit Cucrembl — « Pazgumue ceHomunoe Mo3za» u
«Pazeumue anepz2o0uozeHe3uca naomu».

Bcsi MHOTOTPAHHOCTH TAKOBOTO YIIPABJIEHUSA, OXBATHIBAIOIIETO, B TOM
yuce, U Bce GOPMUPYIONIHECSA U TO3TAITHO COBEPIIEHCTBYIOINECH cepbl
OBITHSA, yHOpexaarwlle compsras BCE 3TO € SHEPromHMOPMAIMOHHOMN
TPAHCJIANMEN MO3HABATEIBHOTO U YIPABJIAIOIIET0 XapaKTepa CcO CTOPOHBI
VK (KaBkas, Anbnbl u KanmudopHus) npu BOBJIEUYEHHOM COCTOSIHUH
VCIIOJTHUTEJILCKOTO YYaCTUs JIIOJed, — BCE 3TO BOCIPUHUMAJIOCH UMU Ke
(T.e. TIOABMU), KaK «€CTECTBEHHBIN» IIPOIlECC PA3BUTHS IIUBUIN3alUH. Bes
crapasg KoHcTpykiuss OpraHu3oBaHHOTO ObITHUS OblIa IIpejcTaBJIeHa
OTAEeJIbHBIMU KJlacTepaMHu CQOPMHUPOBAHHBIX KOHCTPYKLIUM Bcex cdep
ObITHsA cOOOIECTB U3 JiIofled, reorpaduyecKu pa3MeIEHHBIX U
Pa3JIUYEHHBIX  OTJAeAbHBIMU  [IporpamMmmamMu  CcBoero  pa3BUTHA,
YOPABJISEMBIMU U CTPOTO KOHTPOJIMPYEMBIMH €O CTOPOHBI CTapoil
WHTepBeHTCKOU CucTeMbl YIIpaBieHUs.

IIpexcnaa  Koncmpyxuus, Kak CynepKaacmephnasn
Cucmema, noaAHOCMbBIO nNomepneaa ucmopuueckuil Kpax,
HAUUHAA C AUKBUIAUUU IHEP2OUHEHOPMAUUOHHOU MPAHCAAUUU
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co cmopoHut Ynpasasrwowux Komnaexcoe cmapoit Cucmemuwt.
OcHognble IIpocpammbl ynpasaeHua ObLIU AUKEUOUPOBAHBL
1985.10.25 (o0HOB8pemeHHOe 3emaempsiceHue — H3pauaw,
Hmaaua u Aecmpanun, JIMKBUJAIIMA  CepBEPOB-XpPaHUTEIEHN
[IporpamMm). B amoiut cesa3u eé JdaavHeluee cyuwecmeosaHue
gecbMa CKOpOomeuHo. A 8 pamkax mexywe20 epemeHu oowux
npouecco8 — 3TO elé W aTaBU3M UyXKAoUu A 3emyd U YesoBeka
«1uBwIn3anun», koropsiii JINKBUJIVPYETCA HOBOU (BOcco3aarolemncs
ponnoii) Cucremou YmparieHus. Ho amo He o3Hauaem, umo
maxoeoil npouecc 3anyuwjeH HA CcamMoméx, He umerwull
KOHKPEemHO20 6blpadiceHUst 60 epemeHu. Bo3moodcHo, 6wt
nomMHume, WMo CYweCmaeo8a.10 MHeHUe «<NPosudyes», YyCu1eHHOo
HazHeMaswWux nNAHUYecKuilt cmpax cpedu .nodeil ceoumMu
«npedckasaHuUaAMu» 00 Anokaauncuce u cneyuaaucmos, 4mo
maxoe TPAIT'HYECKOE ceepuieHue OpueHmMupo8aHo 0ubL10 Ha
KoHeu 2012 2o00a. Ecau 6wt HE IIPOHU3OIIIVIO auxeudauuu
cmapoit uHmepseHmcekoil Cucmemsl YnpasaeHUus, mo € 8bICOKOU
8EPOAMHOCMBI0O IMO20 C€1ed068aA0 Obl U o0Xdcudamv, Kak
NPoSPpammHO20 NPoyecca npe}cHe20 YynpasaeHU u3eHe.

Ho ¢ 2011.04.24 (cmena «CucremHou Biactu») Bce ITPOIIECCHI
KJIacTepHOro 00ycTporcTBa B IpekHel KoHCTpyKIUM OpPraHU30BaHHOTO
OBITHSA, NOHUMAaeMble KaK MPOIeCChl «OOIEeCTBEHHOIO Pa3BUTHUA»,
IIO/IBEp:KEeHbl (PyH/IaMEHTAJIbHOM KOppeKuuu 3a BpeMmsa IlepexomHoro
nepuoza. IlepBuUuHBIE NPU3HAKU 3JTOTO0 YK€ CBepHIeHbI U
OLyTUMbI B (popMe HeOOpaTUMO ABJEHHBIX KPU3HUCOB BO BCEX
chepax ObITHA JIIOAEH.

ITouemy?

IIpexxze, YeM OTBETUTH HA 3TOT BOIPOC, HEOOXOAUMO YSACHUTH, UTO
BKJIQ/IPIBAETCSI B TMOHATHE KJIACTEPHOTO HAJIOKEHHUA Ha NPOIECCHI
0o01ecTBeHHOT0 pa3BuTusa. CIpaBe/yIMBO JU TAaKOBOE CYXKJIEHUE IPU
HCCJIeIOBAHUM TIpOIleccOB pa3BuTus obmiectBa? Hwmesno i MecTo
K/JIACTEPHOE YCTPOEHWUE B KOHCTPYKLIUSX YIIPABJIAEMOTO OBITHA
Jirofieit BooOI1e? UTo BKIIIOUAET B ce0s MIOHATHE «KJIACTEP» MPUMEHUTETHHO
K Imporieccam OBbITHS JIO/IEN ?

Kiaacrep (anria. Cluster — ckomieHue) — amo ooseduHeHue
HECKOAbKUX OOHOPOOHBLIX JAEMEHIMO08, KOmopvle Mo2Yym
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paccmampueamsc camu no cede KAk camocmosamenvHas
eduHuya, oo6aadarvwan  onpedeaéHHbIMU  ceollcmeamu,
ABAANVUWUMUCA O0WUMU 0A KAMHCO020 ACCOUUUPOBAHHOZ20
anemenma. TakoBoe TIOHMMaHWE KJjacrepa NIPU PACCMOTPEHHU
CHUCTEMHBIX (OPMHUPOBAHUN MPUMEHSETCS JIOCTATOYHO IMHMPOKO KakK B
HCCJIeIOBAHUAX MAcCIITa00B MUKPOMUPA, TaK U MakKpoMupa. B jaHHbBIN
MOMEHT Hac OyAyT HWHTepecoBaTh TOJBKO KJacTepPHbIE CHCTEMHEIE
00beJUHEHUS U3 KOHCTPYKTUBHBIX 3JIEMEHTOB, KOTOPbI€ HEIIOCPEICTBEHHO
KacaroTcs ObITHS JIIOJEeN U BCETO, UTO C ATUM MPOIIECCOM CBSA3AHO.

OTHOCUTENPHO HAYUYHBIX AacClEeKTOB TaK Ha3bIBAaeMOUW 3BE3THOU
MEeXaHUKU ¥ [O03HAHUM, KacawIUXCAd YIpPaBIsAEMBbIX CHCTEMHBIX
o0beITMHEHNN B paMKaxXx pa3BUTUA [UBWIM3AIUNA Kak IIPOIIECCOB
IIPOTPAMMHOTO OBITHUSA, 3TO TMOHATHE KJacTepa Takke mnpuemiiemo. C
MOHATHUAMM YaCTU U3 HUX OPUETCA COIPUKOCHYTHCH, a UMEHHO:

- 3BE3MHBIN KaacTep (3BE3HOE CKOIUIEHNE). DTO IPYIINa 3BE3,
C OJIHOM CTOpPOHBI, CBfi3aHHasA TpyOkamMu (rpaBUTAlMOHHBIMU,
MH(POPMAIIMOHHBIMU U JAPYTUMH), MPEACTaBAoNias co00I0 KOHKPETHYIO
MOJIeJIbHYI0O KOHCTPYKIIMIO YIIPaBJsIEMOro ObITHUS DHEPrUil B Mpejesiax
BMEHEHHOT'0 UM CTPOTO UeHTU(UIMPOBAHHOIO IMATIa30HA OKTAB Y9HEPTUH.
C apyroi CTOpOHBI, TAKOBAs TPYIIIA ABJIAET COO0I0 €UHBIN MPOTrPAaMMHBIN
yIPAaBJISIEMBIN MIPOIECC CBOETO ITUBUIN3ANMOHHOTO Pa3BUTHS, B KOTOPOM
KaXX/IOMy KOMIUJIEKTHOMY 3JIeMeHTY (KOHKPETHOU 3Be3Jie WJIM TpyIlle U3
Hux) BMEHEHDI onpesiesieHHble PYHKITUN, B3AUMHO JIOTIOJIHAIONINE WU
obecrnieunBalolie TapMOHUYHOE CyIleCTBOBaHUE Bcero kiacrepa. OH
BOILIONIAeT o000 3aJlaHHOE U KOHTPOJIMPYyeEMOEe IIMBUJIN3AIMOHHOE
pa3BUTHE WJIU JIpyroe MPOrpaMMHOEe IpefHAa3HAUeHUe U NpPUMEHEeHUE B
KJIACTEPHBIX CUCTeMax 00Jiee BBICOKOTO TIOPSAAKA;

- TaJIaKTHYECKUN KJjacrep — 3TO
aBTOHOMHas cymep CTPYKTYPa,
IIPE/ICTaBIIAIONIAS coboit OIIpEe/IEJIEHHYIO
3aJlaHHYI0  MOJEJIPHYI0  KOHCTPYKIIUIO U3
Heckosibkux lMasmaktuk. Kak cymnep kiacrep, OH
obJsiazaer E/IVHbIM MIPOTPAaMMHBIM
GYHKIIMOHAJILHBIM ~ HaZleJIeHUEM,  eJUHOUN
CHCTEMOU YIIPaBJIEHUS, KOHTPOJISI W COIPOBOXKIEHUS KOMIUIEKCHOTO
[MUBWIN3AIUOHHOTO PAa3BUTHA KKJAOH KOMIUIEKTHON TaJIaKTHKH,
cucteMoy GOPMHUPOBAHUSA ¥ TAPMOHNYHOTO pacCIpesie/IeHUs BCETO Ipeziesia

17




BMEHEHHBIX [UIA HHUX OKTaB JHEPrUd B HUX MATEPUAJIBHOM H
HeMaTepHUaJIbHOM COCTOSIHUAX. ['ajlakTHUeCcKni KlacTep, Kak KOHCTPYKIIHS,
“MeeT MHOTOYPOBHEBYIO CJIOKHYIO CTPYKTYPY TPYOOK CBS3el MeXIy
KOMIUJIEKTHBIMY TQJIaKTUKAMHU U 3BE3JHBIMU KJIaCTePaMU BHYTPU KaKIOU
rajIakTUKU;

- IUBUJIN3ANMOHHBINA KJIACTEP — 5TO TPyINIla IUBUJIN3AINHT,
obJiaziaronias eAUHBIM IPOrpaMMHbBIM (YHKIIMOHAJIBHBIM HaZleJIeHUeEM Ha
Iepuo; KOHKPETHOTO 3Tana yIpaBjaseMoro UBUJIN3AIMOHHOTO PA3BUTHUS.
B oryimune OT JAPYrUX KJIACTEPHBIX CUCTEM, KaK/bIM IUBUJIN3AIMOHHBIN
KJIacTep IpeJICTaBJIEH MO/IEJIbIO BIIOJIHE OIIPE/IEIEHHOTO KOJIMUECTBA 3BE3]]
(mtaHeTt), OOBEIMHEHHBIX €/IUHOU CHUCTEMOM ympaBJieHUs MPOTPAMMHOTO
IIUBUJIN3AIMOHHOTO PAa3BUTHUA, KaK CTPYKTypa OOydJarolero xapakrepa.
O0bequHEeHUE BCEX KOMILJIEKTHBIX COCTAaBJISIIOIIIX (r1aHeT)
ocyIlecTBiseTcss 3a CYET (QOpPMHUPOBAaHUS TOJbBKO TPYOOK CBA3U
(ynpaBaenus u koutpoisa), IIOCPE/ICTBOM KOTOPHIX U OCYIIECTBIISETCS
caM mpoliecc yIpaBjeHUs MTO3TaTHbIM [IUBUJIN3AIIMOHHBIM Pa3BUTUEM, KaK
TakoBbIM. [lo cyTH /iesa, 3TO U eCTh BOILIOIEHUE YAaCTU IPOIecca BIOJTHE
KOHKPETHOTO  IMPOTPAMMHOTO  TapMOHHUYHOTO  YIpaBJeHUs IO
OPUEHTUPOBAHUIO IIMBUJIN3AIMOHHOTO Pa3BUTHSA B IJI00AJILHOM MacIiTabe.
Ecnu ynpoméaasiM 06pa3oM BBIPDA3UTh HEKOe KJjacTepHoe moaobue
MIO3TATHOTO IUBMJIM3AIIMOHHOTO PA3BUTHUSA, MPUEMJIEMOE /IJ1 00Cy K eHU
B CBETCKOU cpejle, TO TaKOBOEe I0JI00Me MOXKHO 3€PKaJIbHO CPAaBHUTH C
ITO9TAITHBIM OBPA3OBATEJ/IbBHBIM pa3Butuem Jwojed, a
MMEHHO: JIOIIKOJIbHOEe BOCIUTAHUE, CpelHee, BbICIlee 0Opa3oBaHUE,
nocsieiyionlee KBTU(UKAIMOHHOE PAa3BUTHE CBOET0 MPOodeCCHOHAIBHOTO
COBEpIIIEHCTBA U TIOBBIIIIEHNE II03HABATEJIbHOTO YPOBHA. Kakabiit
OT/IeJIbHBIN 3Tall PA3BUTUSA IIUBUIN3AIUU — 3TO BIIOJIHE KOHKPETHBIN 3Tall
BO BpeMeHU o BOBJIEUEHUIO HEKOero Habopa CTPOTO
UJIeHTUPUITUPOBAHHBIX (IO  IporpamMMe  NpeJHAa3HAaUEHHBIX, T.€.
dyHKIIMOHAIBHO HAJleNIEHHBIX) IlaHeT BO BpeMEHHOE CHUCTEMHOE
KJacTepHOe OO0be/IuHeHUe JJIsl TPOXOXkKJeHUsA uMHU (Ha3HAuYeHHBIMU
IUIaHETAMU) CBOEro HeoOXOAMMOTO U 00A3aTebHOTO ITUBUIU3AIMOHHOTO
PasBurtus.

Onpeznendaomuil NOKas3aTeJb B JIOCTUXKEHUU pPe3yJIbTATOB TAaKOTO
IUBUJIN3AIMOHHOTO Pa3BUTHA HA KaXKJOM 3Tale — 5TO JOCTUXKEHHE
I'APMOHWMU BbITUA sHepruil B UX MarepuajabHOM (MHEPIIMOHHOM) U
HeMaTepUaJIbHOM (HEMHEPIIMOHHOM) COCTOSIHUSIX BO BCEM JIUATIa30HE OKTAB

18



sHepreTuueckoil mozenu IlnaneTsl (rpynmnsl IJIaHET), BMEHEHHBIX UM Ha
sror KOHKPETHBIM nepuop. A minaHeT PasyMeHHOH OpHeHTAIIUH
6e3yCJIOBHBIM IMOKa3aTeJeM COBEPIIEHCTBA SABJISETCA JAOTOJHUTENIBHO —
JIOCTUKEeHVEe Heo0Xo[uMoro (3aZJaHHOr0) YpOBHS pas3BuTus Pasyma
[Ty1aHeTsI 7714 IAHHOTO STara pa3BuTus. He tuiHuM Oy/ieT HATIOMHUTD, UTO
IpUMEHUTENbHO s 3emsu pas3Butue Paszyma UYesioBeuectBa (a He
obmiecTBa W3 JIIOJIE) — eCcTh 4YacTh pa3BUBaloInerocsa Pasyma
IJIAaHEeTHhI.

[IpuMeHUTENBHO JJIs MOJIEJIBHOTO KOMIUJIEKCA 3eMJIU, — HadyaJbHOU
¢azoii cBoero IMepBOrO H3Tama IMBWIN3AIIMOHHOTO pa3BUTUA ObLIO
obpeTeHNEe CBOEr0 COBEPIIEHCTBA IPU MOIMEUUTEJTHCKOM YIIPaBJIEHUU CO
cropoubl [luBmwimzanmonHoro Kiacrepa rpynnbl IluBmimsanuin
«Opuon» (paza «JOIMIKOJIHHOTO BOCIUTAHUA» ), B KOTOPYIO BXOAUT 384
[MuBuansanuu (Kak KOJIUYECTBO «YueOHbIX MecT»). [lociaenyroniei
dasoii cBOero nepBoro sramna UBUIN3AIUOHHOTO PA3BUTHUA 3€MJIU JOIKEH
ObL1 OBl OBITH TEpPEeXOJi IMOJ, MONEUUTEILCKOE YIIpPaBJIeHUE CO CTOPOHBI
IInBNIN3atMOHHOIO Kiacrepa IPyIIIbI IMuBuanzanmu
«Cupuyc», B KOTOPBIA JAOJ2KHO OBLIO OBITh OOBEAWHEHO 784
UBWIN3aNuU (B HacTosAllee BpemMs 783 BciieZicTBME OTCYTCTBUA B
9TOM KJIacTepe OJHOIro «ydeHuka» — 3emum). Ho B cOOBITHUHBIN
MOMEHT IE€PEX0/IHOTO COCTOSHUS MMOTIEUNTEILCKOTO YIIPABJIEHUA OT TPYIIIIbI
nuBuian3anuii «OpuoH» K rpynie nuBuwinszanu «Cupuyc» (Kak caMbli
HEYCTOUYUBBIN U cJ1a00 3aIUIIIEHHBIN MTEPEXOAHBIA MOMEHT IO KOHTPOJIIO
U3BHE JUIA 3eMiiu) U OBLIO CBEPIIEHO HHTEPBEHTCKOE
BMeENIaTeJIbCTBO co CTOPOHBI OTMMUPAIOIIIEI'O
nuBwiIn3amuoHuHoro Kiacrepa J0posBckort Cucrembl, He
MM EIOIIEro NepCneKTUB Pa3BUTHA.

C »sroro wmomeHTa (moutm 18 00O JleT HasajJ) MOPOILECC
nuBUIN3anoHHOr0 paszButusa camou 3emun I[IOTEPAJI neneByro u
yIIPaBJIE€HUYECKYIO CAMOCTOSATEIbHOCTh. DTO IIOBEPXHOCTHOE IIOsICHEHUE 10
BOIIPOCY, TIIOYEMYy U TPU KaKUX OOCTOATEILCTBAX  ITPOU3OIIET
MHTEPBEHTCKUM 3axBaT 3eMJIU, M KaK 3TO BOOOIIE MOTJIO Cy4YuThes. s
Bcenenckoro macmraoa 18 000 Jer — 3to HECYIIIECTBEHHOE
3JHAYEHUE BesnuyuHBbI BpEMEHU, HO, TEM HE MEHee, B JaHHOe
COOBITHMMHOE BpeMA BCE€ IIPOIECChl BOCCO3JAHUA OyAyT
KOPPEKTHUPOBAaHbI KOMIIEHCAIlMEeN TaKOW IIOTEPU BpeMEHH B
TeMIax MABIIN3AINOHHOTO Pa3BUTHUA.
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B Hacrosmee Bpemsa, T.e. mnocie cMeHbl CHCTEMHOW BJIACTHU
(2011.04.24) wu nomuoro PA3SPYIIIEHMA Bcex BMEHEHHBIX
IIPOTPAMMHBIX IIPOIECCOB HMHTEPBEHTCKOTO YIPABJIEHUS CO CTOPOHBI
BHemHero Kitactepa 90poBckoir Cucrembl YIIpaBieHUsi, Ha 3emJie
npoucxoaar CJIOKHEMIIINE cucreMHbIe Mpeodpa3oBaHusa. DTU
npeoopa3zoBaHUs CTPOT0 OPUEHTHUPOBAHBI U CBA3AHHBI C
JUKBUAAINEN TTOCJIEACTBUN WHTEPBEHTCKOIO BMENIATEJIbCTBA U
NpUBEJAEHUEM BCEX COCTOSHUUW yIOpaBJIeHUs, a TaKxkKe
Koncrpykmuit YIIPAB/IAEMOI'O BbITUSA sHepruii, K ypOBHIO,
KOTOPhIM oOO0OJiazasia Hama IlllaHeTa Ha MOMEHT COCTOAHHH
BbBIXO/IA u3-11o NONeuYnTeJIbCKOr0 COIIPOBOKACHUA CO CTOPOHBI
rpynmnbl MUBWIN3anuin «OpuoH».

Kak Tosibko OyAeT 3aBepIleHO BOCCO37aHHE IPEKHUX COCTOSHHUU
sHeprui (B UX UHEPIIMOHHOU U HEMHEPIIMOHHOU KOHCTPYKTUBHOU popMe),
OyayT BOCCTaHOBJIEHBI HCTUHHBIE KOMILIEKCH YIIpaBaeHUs 3eMJiH, a TAaKXKe
3aBeplieHo (B OCHOBHOM) BOCCO3/IaHME IIPEKHETO YPOBHS YIIPABJIEHUS BCEM
6prTHeM dHepruii, — 3emssa IIEPEMJIET Bo BTOpyio dasy mepBoro sTama
CBOETO IIMBWJIN3AIIMOHHOTO PAa3BUTHS, T.€. IEPEUIET MO/, MOIEYUTEIIBCKOE
yIpaBjeHNe CO CTOPOHHI rpynmnbl muBman3amun «Cupuyc». K atomy
MOMEHTY [JOJI:KHBI OBITh BOCCO3JaHbl BcCe IMpe:KHUE YCJI0OBUA
oouranusa Ha Il1aHere, OoOpeTeHbI (PeCTaBPUPOBAHbI) COCTOAHUA
YIPaBJIAE€MOCTH U3MEHEHHOU OKPY:KAIOIEeN cpeabl, BOCCO3TaH
caM YesioBEeK ¢ HOBBIM YPOBHEM 00Jiee BBICOKHUX OKTaB, a TaKkKe
npuBeJileHa B TapMOHHUI0 ¢ OOIMMHU TNPOUCXOAANIUMHU
n3MeHeHuAMHN camMa KoHcCTpykiiua OopraHu30BaHHOTO ObITUA —
YEJIOBEYECTBO u mMHorue zipyrue KapJAuHaJIbHble U3MEHEHUA, B TOM
yuciae 1o d¢uiope, dayHe, Bojge W T.JI. VMiMeHHO Tak OyaeT BOCCO37aH
NCTUHHBIM Kiactep KOMIUIEKCHOTO COCTOSHHA  YIIPaBJICHHA
IUBUJIN3AIUOHHBIM PAa3BUTHEM 3eMJId, KOTOPhIM OHa ob6Jsajiaja Mpu
BBIXO/IE M3-T0/I MOIEeUUTEILCKOTO YIIPaBJeHUs OT TPYNIIbl IUBUJIN3AIUN
«Opuon». W Tospko Torma OyzeT BO3MOXKeH U paspeliéH «CBbIlie»
peajibHBbIN Mepexo]; Ha UHOU yPOBEHb MOCJIEAYIOIEro IIUBUIN3AIMOHHOTO
pa3BuTusA Halieu Il1aHeTsl.

- IUIAHETAPHBIA KJacTep — 5TO CTPOro BbIBEpEHHas
MoO/leJIbHAA KoHcTpykiusa OTAEJIbBHO B3ATOU IIl1aneTsr,
IpeJicTaBIeHHAas KOMILJIEKCOM SHEPTreTUYeCKUX PEIIETOK BCEro Jinana3oHa
DHEPTMM B HUX MaTepuaJbHOM U HEMATEPUAJIbHOM OTHOCHUTEJILHO
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cTabMIbHBIX cocTossHUAX. Takasa KoHcrpykmus cdopMmupoBaHa i
NpUJAHUs  TAapMOHWYHOTO  YIIPABJIsIEMOTO  ObITHS,  ObOecreuyeHus
HEeOOXOAMMON IPOTPAMMHOU B3aWMOJOCTATOUYHOCTH IPU BOIUIOIIEHUHN
TEKYIIero dTana IUBWIN3AIHMOHHOTO pa3BUTHA. MojenpHasA KlacTepHas
KOHCTPYKIIUA JOJKHA 0bOsazath CucreMHBIM KOMIIJIEKCOM aBTOHOMHOTO
yIpaBJIEHUs, KOTOPHIU OBLJI ObI CIIOCOOEH:

- obecrieyuTh HCHOJIHEHWE (YHKIMOHAJIBHOTO  HaJleJIeHUsA
nanHou IlaHeTe Ha KaXK/0M 3Tare e€ MUBUIN3AIMOHHOTO Pa3BUTHS;

- OPraHU30BbIBATH, YIPABJIATh U KOHTPOJIMUPOBATH TADMOHUYHOE
OBbITHE BCETo Jvalia30Ha BMEHEHHBIX €M OKTaB SHEPTUU Ha KayKJOM JTarle,
OPUEHTHUPYA BeCh IIPOIECC CBOETO Pa3BUTHUA B PAMKAaX BJI0KeHHOT0 BekTtopa
1leJIU, SIBJIEHUU, IEUCTBUU U COOBITUH, a TAKXKE CTPOTO COOTBETCTBYS TAKTY
BpeMEHU B COOCTBEHHOM U 00111eM COOBITUIHOM XPOHOIIPOIIECCE CUCTEMHBIX
KJ1acTepoB 60Jiee BBICOKOTO TTOPSKA.

IlnanerapHble  KJjacTepsbl, obsanmaronue  (HajeIEHHBIE)
YCJIOBUSAIMH 3KU3HHU, JONOJHUTEIBHO uMeloT CHCTeEMBl IO YIPaBJIEHUIO
CJIOKHEUIITUM TPOIecCOM KOMIUJIEKCHBIX YCJIOBUH >KU3HECOIIPOBOXK/EHUS,
CTPOTO KOHTPOJIUPYS U obecrieurBasi TapMOHUIO ObITHS BCETO BMEHEHHOTO
paszHooOpa3us KUBOTBOPEHHBIX 0cOOel (CYITHOCTEH) U Pa3IUYEHHBIX
dopM MaTepuasILHOTO M HEMATEPUAIBbHOTO cocyllecTBoBaHusA. [Ipu saTom
BCSIKHE COCTOSHUS TereMOHUYEeCKOTo IIapa3uTUPOBAHUA OJHOTO HaJl
APYTUMHU WJIN KOJHUUYECTBEHHOTO BHEIPOTPAMMHOrO (HEyIpaBJisieMoro)
npeo0JiaflaHus, TMPEBBIIIAIOIIET0 YPOBEHb NPOTPAMMHONM B3aUMHOU
JIOCTaTOUYHOCTHU, KOPPEKTUPYIoTCs yepe3 CrcTeMbl KOHTPOJIA U IUKBUAAIIUU
710 YPOBHS HEOOXOUMOMU JIOCTAaTOUHOCTH.

[Ty1aHeTapHbIE KJIACTEPHI, IOMOJHUTEIHLHO 00J1a1atole HaleJIeHUeM
110 pa3BuTuio nuBuiansanuu Pazymennou opuentanuu, UMEIOT B cBoeu
Cucreme ynpasJjeHus: ynpasiswolnire Komiiekcsl, 00bekThl, CHCTEMBI
SHepromH(GOPMAIMOHHON TPAHCIAAIUA U CBSA3HU, KOTOPblE B CBOEU
COBOKYITHOCTHU 00ecrieuynBaioT (OPMUPOBAHUE U yiePKaHUE B CTAOUIbHOM
COCTOAHWY SHepruu ymnpasjaeHusas — Pasym. Pasym, Kak BbIclIee
KOHCTPYKTHUBHOE COCTOSTHUE 0COOBIX SHEPTUU yIpaBjieHus, ooperaet Gopmy
BIIOJIHE KOHKPETHOU «CyOCTaHITMU YHEPTUM», KOTOpas, B CBOIO OUYEPE/D,
o0JiaflaeT CBOMCTBOM pa3BUBATHCA JO Te€X KOHTPOJHPYEMBIX IIPE/IETIOB,
kotopble O6bTu 10 ITPOI'PAMME 3apanee 3azanbl 5Tou [lnanere npu
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BMEHEHUU €U OIpeAeIEHHOr0 MOPOrpaMMHOr0  (YHKIIMOHAJIBHOTO
Ha/leJICHU.

ITocne pmocTukeHUA MOJHOU TAPMOHHUU BCEX COCTOSAHUU SHEPruil, B
Ipesiesiax BMEHEHHBIX UM OKTaB U oOpeTeHUs YpOBHA pa3Butusa Pazyma,
JIOIIIeIIIero /0 Ha3HAUeHHBIX NIPE/IesIoB, yAepKUBasda cyocrannuo Pasyma B
cTabUJIBHOM cocTOAHUU, — [lj1aHeTa mepeBOAWTCA HA CJIEAYIOIINU 3Tall
CBOETO IIUBWIM3ALMOHHOTO MNpOrpaMMHOrO passutud. Ilpu srTowm,
BMEHSAIOTCS HOBbIe 00Jiee BHICOKOT'O YPOBHS, IIP€e/IeIbl OKTAB SHEPTUH, B UX
HeMaTepUaJIbHOM U MaTepUAIbHOM COCTOSHUSAX;

- KJIacrep O0IIeCTBEHHOI'O pa3BUTHUA. MHorue
IIPEJICTABUTEN OOIECTBEHHBIX HAYK, COOTHOCA CBOE MHPOIIOHUMAaHHE
TOJIBKO K THUAJIEKTHYECKOMY MaTeEpUAIU3MYy, CaM IMPOIECC OOIIECTBEHHOTO
Pa3sBUTHA MPEACTABJAIOT KaK CAMOWHUIIUHUPYIOIIEECS IPOSIBIEHUE
MUBWIN3AIMOHHOTO  Pa3BUTHA  OOIIECTBA, IOAYMHEHHOE  HEKHUM
(«BBIAYMAaHHBIMU» U3 UX Ke Cpellbl KJIacCUKaMu) 006s3aTeTbHbIM
3aKOHOMEPHOCTSAM. MMM TaKKe ¢ yBEPEHHOCTHIO IIPEJICTaBIIsIeTCs caM haKT
CJIVIAMTHOM cobopHOCTH 00IIecTBa, II0 BOJIE H >KeJIAHUIO YIACTHHKOB
€ro, KaK <«IPUPOJHOE E€CTECTBO» U TOJBKO VI «yIOBJIETBOPEHUS BCEX
IIPUPOZIOM BBIBBAHHBIX IMOTPeOHOCTEN» B Tporecce BBIHYKAEHHOTO
COBMECTHOTO COXUTHA. A1 mo20, ymoost onpasdams cam hakm
HAAUYUSA MAKO20 8bIHYHCOEHHO20 «NPUPOOHO20 ecmecmaea», 0a
ewé u eonaowaemoz20 NO NPOOUKMOBAHHLIM  UMU
3AKOHOMEPHOCMAM, CKPbIEAEMbIM  UCMUHHbIE NPUUUHDBL
6MEHEHHO20 HACUAUSl U NOAHO20 COUUAABHOZ20 YUleMaeHUs
npeoodaadarowezo oovwuHCcMBa co CMOPOHBL
HecywecmeeHH020 MEHbLUWUHCMBA, —  6bl0BUHYM  PAo
CHECOKPYWUMDBIX MeopuUil», KOMmOpPble NO3UYUOHUPOBAAUCH C UX
CMOpPoOHbL Kak «coeeputeHHble» u ¢ OIIPEJIEJTEHHOCTBIO 6o
épemeHU, He MeHee YeM «Ha 8ce O0Yydywue eexka», m.e. 60 8exu
eexoa. IlpaBja, TOJMBKO BCe WBMBIIUIEHUSA 3TAKUX «ITOJIUTUYECKUX
MyZPEIOB» B OJHOYAChe PyxHyIU. JIpyrux Teopuil um 0Oojiee He yHAaETCs
chabpukoBarh, a Oyaylllee OHU Jaxke U He cIOCOOHBI cHOPMYJIMPOBATH.
[ToTepss MPO30PJIMBOCTA B HEOIPENETEHHOM «CBETJIOM OYAyIIeM» WJIH
IIOMyTHEHUE «pasyMa u oOdYel»? YIpaBjieHHE TAKOBBIM CJIOKHBIM
IIPOTPaMMHBIM ITPOI[ECCOM U OCYIIIECTBJISIETCSA C IOMOIIBIO (POPMUPYEMOTO
Kitactepa obG1iectBeHHOTO pa3Butusd. Ho cieiyeT ¢ ynpexxeHrneM 3asBUTD,
yto yka3aHHbIl Kiacrep He HyxHO IIYTATD ¢ rocymapcTBeHHBIM
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anmapaTtoM ¥ BCEMHU €ro MHCTPyYMEHTAaMH HaCWUJIHs, KaK 3TO CMeIlaJd B
e/INHOE TIOHATHE HbIHENIHNE U MTPEeJIIIeCTBYIOINEe 00IeCcTBOBE/IbI. UTO Ke
13 cebs1 OH MpeJICTaBIsIeT, KAKOBBI €T0 IJIaBHbIE (DYHKITUH?

B xoHeuHom urtore, Kiacrep o0mecTBeHHOro pa3BuTHusd, B
OTJIMYHUE OT YTBEP:KJAEHHUH OOINECTBOBEAOB IPOIILJIOTr0, — 3TO
COBOPHAA crpyKTypa CHCTEMHOIO YyIpaBJe€eHUA WH3BHE CO
CTOPOHBI Ynpasiaswuux Komiuiekcos u ux cepsepos. [1aBHas ero
11e71b — (OpMHUPOBAHUE TEKYIIETO COCTOSHUS OOIECTBEHHOTO CO3HAHUA U
IIOCTOSIHHBIA KOHTPOJIb 32 YPOBHEM €ro COCTOSAHHU IIyTEM BMeHEHUAd
SHEPronH(MOPMAaIMOHHON TPAHCIAANUM JUIA (POPMUPOBAHUA KOHKPETHBIX
OyZyIUX WCIOJHUTEIbCKUX JEUCTBUU JIIOJAEH U IIOJATOTOBKU COOBITHUH
IIPOTPAaMMHOT0 33/IaHHOTO XapaKTepa C UX Y4aCTUEM.

Kitactep o0IecTBeHHOTO pa3BUTUA «(HOPMUPOBAT U 00yCIaBINBAII»
BECDHb HABOP uCHoJHUTENIBCKUX COCTOSTHUU B CpeJie OCHOBHOM 4YacTU
obmrecTBa U3 JOAeN uepe3 HX OOIECTBEHHOE CO3HAHUE U SBJISAJICA
dopmupoBaTesieM «0CO3HAHHBIX» IIOMBICJIOB 0OIIECTBA /IJIs1 ITOCIE/TYIOIETO
yIIpaBJIEHHUs UM CO CTOPOHBI KitacTepa rocyzapcTBeHHOro ypasiieHusa. Kak
BHIHO, 9TO HE OJIHO U TO ’Ke. bojiee TOro, GYHKIUM HUX COBEPIIEHHO
pa3juYeHbl, HO B3aMMHO TapMOHHUYHBI CBOUM  VIIPABJIAIOIINM
BOILIOII[EHUEM;

- Kinacrep rocyaapcrBeHHOro ymnpasjeHusa. OH Ha ced
HCTOPUYECKUN MOMEHT ITpeJICTaBjsieT HaubOOJIBIINYN UHTEPEC, TaK KaK OH U
ectb KoHcmpyxyus ynpasasemo20 0p2aHu3o8aHHo20 Ovimus .atoodetl.
Yupassienue noka enie aBTomoropHo OCYIIIECTBJIAETCA kak BHellTHee
(T.e. UBBHE CO CTOPOHBI UHTEPBEHTCKOUM CHCTEeMBI YIIpaBI€HUA B IIPOIILIIOM),
TaK W BHYTPEHHee yIpaBjJeHWe C IIOMONIbI0 OPraHU30BaHHBIX
«AHCTPYMEHTOB IrOCy/IapCTBEHHOTO HACUJIU ».

[Toctpoenne camou KoncTtpykumu Kiacrepa rocygapcTBEHHOTO
yIIpaBjeHus npu crapoul Cucreme YIpaBjieHUs ONMPAJIOCh, IIPEXK/IE BCETO,
Ha:

- OpOrpaMMHBIN Tekyluil Bektop 1menm Oyaynux sBJIeHUH,
NeUCTBUU U COOBITUHM, COOTBETCTBYIOIIUU BpeMeHU COOBITUMHOTO
XPOHOIIPOIIECCa;

- BMEHEHHBIE IIeJIH KaXKJOT0 STalla UCIOJHUTEIbCKUX JEUCTBUH
JIIOZIEN 10 BOIUIOIIEHUIO JBYX crparermueckux IIporpamm (PazButus
reHoTuoB Moara u Pa3zButue sHeproouoreHesnca KjaeTKu IJI0TH);
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- CTPOTO BBIpAKEHHYI0 KOHCTPYKITUIO TI0 YJIOKEHUIO BMEHEHHOU
(co croponnl Cucrembl YIIpaBJIe€HUsA) UepPAPXUH  yIpaBJIEeHUA
0011IeCTBEHHBIM PA3BUTHEM I10 CTEIIEHU OTHOCUTEIHBHOU «YIIPaBJIsIEMOCTH 1
3HAYUMOCTH» Bcex MHANUBUAO0B, ¢ yuétoM KOHKPETHO BbipakeHHOTO
reHoruna Mosra KakJoro, Kak o0miyr (rocyiapcTBeHHYI0) MOJEb
HCIOJIHUTEJILCKUX AercTBUM aoaen, nutto3opHo IIPE/ICTABJIAEMY IO
UMM, Kak Obl OOIIECTBO JJII «COXXUTUSA» B HEM IO Y/IOBJIETBOPEHUIO
BO3HUKAIOIIMX  OOIIECTBEHHBIX, JIYXOBHBIX U HWHBIX IKUTEHUCKUX
OTpeOHOCTEN U MPOYEro MeHee 3HAYUMOTO.

Yuopasiienue Kaxaou cdepoil ObITUA, KaK OTAEIbHO BBIPAKEHHBIX
3JIeMeHTOB 00Jiee HU3KOTO nopsaka B obiielt KoHeTpykiuu ObITUsA JTI0/1eH,
Tak:ke BbIpaxkasioch BmojaHe KOHKPETHBIMHMN TeMarudyecku
(PYHKIIMOHAJIBHBIMU KJIaCTEepaMMu.

BosBpamasce k paccmorpenuto [lianeTapHOro kiacrepa, noJi4epKHy,
YTO TADMOHUYHOE OBITHE BCETO JIalla30Ha BMEHEHHBIX OKTaB SHEPTUN Ha
KQK/I0OM 3Talle IUBUWIN3alMOHHOTO pa3dsutus [Lnaners! noxka0 CTPOT'O
COOTBETCTBOBATh TAaKTy BPeMEHU B COOCTBEHHOM M OOIIEM COOBITUMHOM
XpoHoMpoIiecce cucTeMHbBIX KiacTepoB 6osiee BBICOKOI'O nopsika.

B 1mpoiiecce MHTEPBEHTCKOTO BMellaTeabcTBa JOpoBckas Cucrema
N3MEHNWJ/IA TakT BpeME€HH ¥ BMEHIJIA CBOU 3TAJIOH TaKTa
KOJIe0aHUA 3apAA0oB IO TPaHAM DJHEPreTUYECKHUX PEelIeéToK,
PaBHBIN 3TAJIOHHOMY = 1,00077 C€K., OTHOCUTEJIbHO KOTOPOTO U ObLIa
BMEHEHA wmozens BpemeHu 60x60X24 CO BCeMH COOTBETCTBYKIOIIUMU
BpPEMEHHBIMU IMPUBA3KAMU, B TOM YHCJIE U BpalleHue 3eMJId BOKPYT CBOEH
ocu. IJTOT OJTAJIOHHBIM TaKT KoJiebaHUM, Kak Obl BMEHEHHOE BpeMs,
obecieunBajsici W 3a/aBajicsi KojiebaHWeM 3apAJ0B 1O TPaHAM
sHepretuueckol pemétrku Cs 137 (siat. Caesium).

A reneps IJTABHOE, uro moxkHo CET'O/IHA cka3arsb:

- 2012.12.24 B 01.15 KOHTPOJIb W TOJiepXKaHHe TaKTa
KosebaHui (1,0007 cek.) oT crapoit Cucrems! Yupasitenusa OTKIIOUYEH
(Komruieke CTOyHXEH/3K);

- 2012.12.25 B 01.15 BKJIIOYEH HOBBIH KOHTPOJIb U
IOJI/IEp>KaHUEe TakTa KoJsiebaHuu (1,008 cek.), KOTOpoe U SBJIAETCA
NCTUHHDBIM BoCCO3ZTaHHBIM BpeMeHeM 3eMJII Ha €€ IIepBOM STalle
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UBUJIN3AIMOHHOTO Pa3BUTHUA. Bxirouenue OCYIIEeCTBIT
BoccraHaBnuBawmuiicd YK Asrram.

ATOT MPOIECC COOTBETCTBOBAJI
0co0OMYy B3aMMHOMY ITIOJIOKEHUIO
00beKkTOB Bcero «Ilapama Ilnaner».
VIMEHHO B 3TOT MOMEHT Ha BCEX
[Tnanerax «mapaza [lnaner» ObLIO
OCYIIIECTBJIEHO BOCCTAHOBJIEHUE HX
VCTUHHBIX STAJIOHOB TaKTa
BpeMeHU. VMeHHO 1O  3TOU

npuunHe u «Kanenmapp Maiisi» ObLT 3aBepIIaeMbIM OTHOCUTEIBHO TAKOTO
BcesieHCKOTO COOBITHUA.

NmenHno mnostomy He Obuio u Brpeap HE BY/JIET Hukakoro
Anoxanuncuca!

C 3Toro sMOXaJbHOTO COOBITHSA Hadajiach aKTUBHasA (ha3za MHOTHUX
nporieccoB o BOCCO3/IAHUMIO Bcex OKTaB sHeprui Ha Bcex IlmaHerax
(«ITapaga ITyraHeT» B UX UCTUHHBIE COCTOSTHUS).

10.4. IIpo co3panue «Pybamkxu», Heycnex
BTOp:keHIeB M 0 CONMYTCTBYIOIIIEM...

Bech KMBOTHBI MHUP, HaceKOMble OBLIM CO3JaHbl JJIsI KOHTPOJIA
4acToT, KOTOPhIE ecTh y UesloBeka.

B ctpykType atmocdeps! (-4400 > h > 12400 MeTpOB) CyIIECTBYIOT
He TOJIBKO T'a3bl — a30T, KUCJI0PO/I, BOJIOPO/I, IPOMBIIILIEHHBIE BBIOPOCHI, HO
u UHDBIE o6pazoBanus. B Hell mpUCYTCTBYIOT U OMOCTPYKTYPhl KaK B
MaTepuaJibHOM (MHepIMOHHAs Macca), TaKk W B HeMaTepUaJIbHOM
(HemHepIIMOHHAsA Macca) COCTOSIHUAX. BUOCTPYKTYphl B MaTepUaJIbHOM
BHJIE JIETAJIbHO OIMCAHbI «yUYEHBIMH» — Pas3OUThI Ha KJIACCHI, TPYIIIIHI,
l'enoTunsl. Bce 0HU UMEIOT OTJIMYUTEIbHBIE MPU3HAKH, 10 KOTOPHIM MOKHO
OIIpEZIeJIUTh POJAOCIIOBHYIO. Y HesloBeKa TOXKe eCTh IIPU3HAKU — OTHOCUTCA
JIN OH K KJiaccy 00e3bsiH, WJIN CO3/l[aH mpullesbliamu. Kak mpasusio, oT
MIPUIIIEJIBIIEB CTAPAIOTCSA OTKPECTUTHCA.

Hewmatepuanbubie 6uoctpyktypsl 6bun IIPE/ICTABJIEHDI nBymsa
TUIIAMU.
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Tum mepBbIN — 3TO Bce BUABI Oapaldaliiek, IpUBUAEHHUH, JOMOBBIX 1
IIPOYMNX, C KOTOPHIMH IMBUWJIN30BaHHOe Yesl0BeYecTBO CTAJIKMBAJIOCh HA
Ka’KJIOM IIary.

THI BTOPO¥ — 3TO TyMaHOU/IbI OT MEJIKUX HACEKOMBIX /10 YestoBeka.
B cocrosinuu rymanouzia MOZKHO 6puto ITIPEBBIBATD U ThiCSUYH JIET,
IOKa He OyJIyT CO3/aHbl YCJIOBUA JJIsi MaTtepuaausdanuu. Bce rymaHouibl,
KaK MMPaBUjI0, ObLIU MOABEPKEHBI PEMHKAPHAITUH.

IIpumep. Eciu Bel  «muenHyim»

KOMapa, 5TO He 3HAauuT, 4TO0 Bbl ero

YHUUTOXKWJIU. Bbl HU3BMEHW/IN MaTepUAIbHYIO

; CTPYKTYpy KOMapa, HO OH HMeEeT eIlE U

Zis CTPYKTYPY B 77 OKTaBe, B HEMHEPIIUOHHOM

(HeMaTeprasIbHOM) COCTOSSHHUM U €r0 HOBas

MaTepHaINu3aIlusa MOKET IPOU3OUTH U Yepes

cyrku. OO »5TOM coBpeMeHHas HayKa TOJIBKO  JIOTaJ[bIBAETCS.

Martepuanusanusa IIOJIESHDBIX YesnoBeueCcTBy HAaCEKOMBIX — CapaH4H,

KJIOIIOB, BIIIEH, ITAYKOB U IIPOYHUX, — Ipou3BoAuIach CucTeMON YIIpaBJIeHUs

BTOp>KeHIIEB TOJIBKO B CJIy4ae NPOBeJeHUA JIOTIOJTHUTEIbHOTO KOHTPOJIA I10
4acToTaM, KOTOPbIE UMEJIN 3T HAaCEKOMBIE.

Heymo6cTBa y BTop:keHIleB HauaIMCh IIOCJIE TOTO, KAK OHHU PENIUIu
Hcrnoyib30BaTh Pybamiku, koropbele ocraiuch mnocie BTOPXKEHUWA u
YHUYTOZKEHUA Bcex u Bcd. Bo-mepsbix, B Pybamkax HEJIb3A
OBLIIO Pa3MHOXKAThCA, TaK KaK ObLJIM YHUUTOKEHBI (BEpHEE, CBE/IEHBI 10 2-
3%) 4acTOThI BHICOKHX OKTaB.

Torma CpoYyHO [PUIIIOCH
BBOJINTh CBOU <«IIOJIIIOPKH», HO
BO3HUKJIA IIpo0jieMa ¢ OpraHoM
Ul «pasMHOXeHusaA». 1 Tyt xe
ObLJI BBEIEH «HAIMOHAJIBHBIN
oObluaii» — OTpe3aTh JIUIIHEE.
3aTeM ObBUIO 3aMe4Ye€HO, YTO IIPHU
KOHTpOJIE He  BCE  yHaeTcs

poBepuTh. IIpuIIOCh Keub cepy, KOTOPYIO B JlaJbHEUIIIeM 3aMeHUIIN Ha
cBeuku. BbUI emé psj MeJKUX HeyAOoOCTB, KOTOpble I03/1Hee ObLIU
ITEPEBE/IEHDI B pesnurnosusie KysibpThl. Ho Bee ke, g KOHTPOJIA
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YacToT OKTaB 65, 67, 71 Obuiu pa3paboTaHbl KOMaphbl, KJIOIbI, OJIOXU U
JIpyTHE TI0JIE3HbIE HACEKOMBIE.

Ecin u3 Hoocdepsl yOupasyuch 4YacTOTbl, KOTOPbIE CUUTAIUCH
HEHY>KHBIMH, TO YOUPAJIUCh U CUCTEMBI OMOJIATIYUKOB. A JJIs KOHTPOJIA 32
HOBBIM COCTOSIHMEM CO3/aBaJINCh HOBble OHOAATUMKU, JUOO yKe B
nMemIuecs 700aBasAIuch HOBble (PyHKIIMU. X0Uy OTMETUTD, UTO MIOHATHE
«mayTuHa» oTHocwioch uMeHHO K IIOHATUIO «mayk», 1 5To ObL1a OAHA
u3 18 crpykryp Cucrem Yupasienus. [loa maytuHy ObuL1 co3zman Moar,
KOTOPBIN MOT «CHUMaTh» U 00pabaThiBaTh Ty YaCTh MHPOPMAIIU, KOTOpast
HeoOxo/imMa nMeHHO Cucreme YpaBjeHUs JaHHOU CTPYKTYPOU.

Bce 6uOCTPYKTYpHI, BKJII0Uasa U YesioBeka, ObLJIN MOCTPOEHBI TaK, UTO
MeJiu BeCch HAOOp OKTaB OT 16 10 128. OHU pa3JINYHBI 10 HA3HAYEHUIO U
npeobJiaflaHie TOW WJIM HWHOU TpynIibl OKTaB (OPMHUPOBAJIO OCHOBY
OUOCTPYKTYPHI

®dyHKIMOHAJIBHOE pa3/iesIeHHe 0 OKTaBaM ObLIO:

- 16-32 = Bce BU/IbI Ta30B U BOIa (IbIXaHUE U BOJIA HY>KHbBI BCEM);

- 34-46 = CTPYKTypbl peWHKapHauuu (Bce CTPYKTYPBI
CTPEMIJIMCh HAKOIIUTD MOTEHIINAJIbI YaCTOT 3TUX OKTAB);

- 48 = pacnpenenuTesb;

- 50-52 = dHepreTUUecKuil OayaHc;

- 56-62 = yripaBjieHrEe OpraHamu;

- 64 = MaTepuasbHble CTPYKTYPHI;

- 66-72 = Mo3r;

- 74-86 = ynpasJjieHre penHKapHalueu;
- 96-126 = KOHTPOJIb;

- 128 = 337121011 TeHePaTOP TaKTa.

IIporpammbl «CBeT/I» /10 HeZaBHero BpeMeHU «paboTaiu» B
Jiana3oHe OKTaB 66-72 (m1sg obecrieyeHUsaA B3aHMMOJIEUCTBHS ¢ Moarom
BJIAJIEJIBIIA).

Cerozna nuanasoH okras IIporpamm «CBetJI» pacuiupeH 10 128,
YTO I03BOJIAET «B3aUMOJIECTBOBATh>» € 33/JAI0IIUM TaKT ['eHepaTopoM. DTO
KpailHe Ba)KHO B Iporeccax uaMeHeHUs CucTeMbl KU3HeoOecleueHUs
UYesioBeka. MOXKHO CKa3aTh, YTO OBLI C/leJIaH MEPBbBIM 1IAr B peain3aluu
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IIPO/IJIEHUS )KU3HU JI0 124 jieT. HO 3TO He 3HAUUT, YTO ABJIAACH Y4ACTHUKOM
ITporpamm «CBetJI», aBTOMaTUUECKU CTa1 «Joaroxureaem». B BAHIO
eme CXO/IUTD nyx)HO, eciu BO3GbMYT. U, kak roBopun H. JleBamios,
— 3TO yKe «JIpyras U3Topus»... f K 3ToMy IIOHUMAaHUIO IIPUIIIETT Yepe3 1BA
roja mocie «yxoga» Hmukomaasa. Jlo BHECEHHBIX B IIporpaMMbl
W3MEeHEeHUU NPUXOAWIOCh NEPUOJNUYECKH [laBaTh PEKOMEHJIAIUU 10
«ITEPE3ATPY3KE» Komr1uiekcos, YTOOBI IIporpammbIl
«CpearupoBaIn» U «IOJACTPOUIUCH» IOJi U3MEHEHU:, NMPOUCXOAAIINE B
Cucreme xusHeobOecrieuenus. Ceiiuac 3TOT Bompoc peliéH. U peliéH oH
O6saromapss 3HAHUAM, TOJYUYEHHBIM 4Yepe3 U3yYeHUe TeX TPYJOB
A. Xatp160Ba, kotophble u ceroqus eme HE ITYBJIMYHDBI.

Bce BU/IBI pacTeHUi, TPaB — 9TO YACTOThI OKTaB 34-44, I03TOMY
KOPOBBI UCIIOJIB3YIOT (Kak A yxke nucan) B nuity TOJIBKO tpaBy, 3Has, UTO
UX IIyCTAT Ha MACO. Buaumo, noaromy B HMHAUM — poOAVHE TeOopUU
penHkapHanuu, KopoBbl ABJIAIOTCHA cBAmeHHbIMUA KUBOTHBIMU. [l
cobak rJ1IaBHOE 3HATh, YTO PEMHKApHAIUA /JI HUX eCTh (Iuana3oH 4acToT
oKTaB 78-80, COBMEIIEHHBIM C YAaCTOTAMH OKTaB 64, HO 3TO — KOCTH).
PaccenBaHue BBICOKUX OKTaB IIPOUCXOAUT JOCTATOYHO MEJJIEHHO, U €CJIU
UeJsioBeK yCOII ¢ MOTEHITUAJIAMH YaCTOT KOCTeH BhIllle 122%, TO /1aXKe Yepes
1000 JIeT 3TU KOCTU MOXKHO TMPUKJIAJbIBATh K OOJBHBIM MecTaM. JTO O
(peHOMEHE «CBATBHIE MOIIH».

Panee g mmcasi, 4TO BceMH
0OMEeHHBIMU IpoIeccaMu
fesannerowasn  YIIPABJIAET Moasr, HO

aprepua

BepxHan
nonaa BeHa

2 pacmpenenuTeseM «Oyar» s
(pacess npeAcepave kieTok opranu3dma ABJIAETCHA

nero;:::: 7 P e TNeBble neroyHble
X 6 L e 7BeHbl Cepzme.

MNpasoe
npeacepaue

Bcee CUMTAIOT, 4TOo
- MBICJIUTEJIbHAA HAEATECJIBHOCTDh —
Kenygouek 3TO CI)YHKHI/IH Moasra.

HuwxHAR
nonas BeHa

Mpaebiit )Kenyaoyek

OngHako emnieé BO BpeMeHa
Enpriuna (a Torma Tpyawica B CeBepo-3amajilHOM pervoHe), Ha BceX
IUIaKaTax TOr0 BpeMeHU ObLIO HauepTaHo: «Jlymail cepauem!» A eciau
pa3bupaTrbCsd HEMHOIO TIJIy0XKe C IOMOPOM UM WPOHUYHBIM S3BIKOM
A. Xatp160Ba, To emié g0 IIOJIYUEHM A Mo3ra MbICIUTETbHBIM IEHTPOM
6110 Ceparle, a 710 aToro — JIBE nosycdepbl HUXKe TO3BOHOYHUKA. Vmest
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OJTHOBPEMEHHO TpU IIeHTPA JJisi BOCIPOU3BOJCTBA MBICIEH, MOKHO
yCTpauBaTh KAHUKYJIbI TaK, YTOOBI ObLJIO HE3aMETHO, KaKas CTPYKTypa
Cero/iHd yIpaBjseT opraHu3moM. KoHeuHO, TyiaBHBIE Mo3r wumeer
MaKCUMAaJIbHBIN pa3dMep. MbICINTETbHBIN IPOIIECC, ECTECTBEHHO, Pa3/IeJI€H.
Kcratu, Bce TpU MBICJIUTEIbHBIE CTPYKTYPHI (MMEIOT IPUMEPHO OJINHAKOBOE
CTPO€HUE) CX0KHU B OZTHOM — BCe pa3/iesieHbl Ha JIEBYIO U IIPABYIO IIOJIOBUHBI.
Mo3r KOHCepBaTUBEH U He pearupyeT Ha BHelllHUe nudMeHeHud. Cepaue, u
TeM OoJiee, HI?KHUIN MO3T, )KUBO UHTEPECYIOTCA BCEMU U3MEHEHUAMU, U UX
dopma 3aBucur ot pexsiam B CMU. EcTb noHsTHE «OBIUBbE CEPALIE», OTO — OT
YI0BOJIbCTBUSA NMOTPeOIeHUS TUBA.

Moa3r (rosi0BHO#) — UM€EET MHOTO U3BWJINH, pab0TaeT TOJIBKO Ha ceds
— T/le yKpacTh, U Koro obmanyTbh. Cepjlle — He HMeeT HU3BHJIHH, HO
npuHuMaet riaBHble pemeHuss 1 HUYEI'O HE ITIOMHWT. HuwxHuit
Mo3r - cHaOKE€H OJHOW U3BHJIMHOW, IIPUHUMAeT BCe BHEIIHHE
(rocynapcTBeHHbIE) pelleHUsA. IATO OCOOEHHO BHUAHO ceroaHs. Ywuciio
YAOBOJILCTBUM JIJIA HUXKHEero Moara — OrpoMHO, IOTOMY OH — JIUJEP IO
IIPUEMY BCeX HOBBIX HAUMHAHUM.

KoHeuHo, OTBeuaTh 3a MOCJEe/CTBUsA paboTbl Mo3sra u, ocoOeHHO,
MBICJIUTEIbHBIX 3akaiodeHuil Cepjia, MPUXOAUTCA BCErJla HIKHEMY
Mosry. B Hero BBOAAT pa3JjIMUHbIE JIEKAPCTBEHHBIE IIpenapaTrhl (YKOJIbI),
JUIsi Hero pas3paboTaHbl pO3TH, IUIETU, OXOTHUYBU PYXKbA. Ecam Hamo
INOAKOPPEKTHNPOBATD MbIC/Ib, UCHOJIB3YIOT COJIb /IJIS IIOBBILIEHUA
pH (orpunarenbHbill Jorapudm
KOHIIEHTpAIlUU BOZIOPOJTHBIX
MOHOB B pacTBOpe). 3apsja CcoJu
6narotBopao JIEVMICTBYET =Ha
KOPPEKITUIO IPUHATHIX PEIIEHUH.

Ecau nmpoBecTu TpenaHauuo
TOJIOBHOM UaCTH TeJjia TapaKaHa, To
(BMecto Mo3sra, m©o HaIIuM
TPAUITMOHHBIM ITOHATUAM U MMOJAX0/[aM) MbI TaM He CMOKeM OOHAPYKUTb
Moa3r, IOCKOJIbKY BMECTO HEro HailJIEM HEUTO TaKOe, UYTO HUKAK B HAIlIU

noHATUSA 0 Mo3are He ykiaabiBaeTcs. Mbl cMo:keM 0OHAPYKUTh Y TapaKaHa

B KaXK/JOM «IIOJIOBUHKE» uYepella MO OJHON BOPCUHKE C «MAaKOBBIM»

ceMEeYKOM Ha UX KOHUMKe. Mbl, eCTECTBEHHO IIPUJIEM K BBIBOJY O TOM, UTO Y

tapakada Moaros HET. U sto Oyziet Hamiel «0mmOKoN», MOCKOJIbKY Mo3T

TOTO K€ TapaKaHa, 8 0OCHOBHOM, HAX00umcsa 86 HeuHepyuoHHOM (He
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MamepuanrbHoOM) COCMOsHUU U eMy ero Moasra BIIOJIHE OBLIO
INPEJOCTATOYHO A4 wucHoJHeHHus ero  (QyHKIUOHAJILHOTO
HaJleJIEHUs, MPEIOCTaBJIEHHOTO €My UWHTepBeHTCKou CucremMon, Kak
anreHInKCHOMY 3jeMeHTy CucTeMbl 6MOJIorTuYecKoro KoHTposisi! A Mo3ar
ero He TakK y»K U IPOCT, 6ojiee TOTO, Croco0eH ObLIT UCIIOJHATh JOCTATOYHO
cioxkHble onepanuu no CHOPY
MNH®OPMAIINN 3a
COCTOSTHHEM OHOJIOTHUECKOM

cpenpl IO IapamMerpaM, KOTOpPBIE
HY>KHBI ObLIH JiiA IIporpammbl
«PazBurue
9HEProouoreHesnuca KJIETKU
miIoTu», T.e. Jwogen! Taxkum
obpazoM, Mo3r TapakaHa, Kak
MHNHUNKJ/IACTEPHAA
CHCTEMaA, BIIOJIHE TTPO(eCCHOHATBHO YIIPABJISLJI BCEMU MCIIOJTHUTETHCKIMH
mefictBuaMu  stoii  BABE3EHHOW  cymHOCTH, WrpaJl BaXKHYIO U
KOHKPETHYI0 MaJIEHBKYI0 poJib B CucreMe OMOKOHTPOJsA. BOT Takoi oH
MOHCTD, 3TOT TapaKaH.

10 pgc. 182. Tonosa YepHOro
Tapakama (BHJ cnepens):

1 —TreMA; 2 —CcnoANM rnas;
J — OCHOBAHME YCHKa; 4 —
N06; 5 — RaInYAEK, 6—pepx-
HAA ryba, 7 — BepxXHAA 4e-
JIOCTL: § — YeJIOCTHOE miy=
nansne; 9§ — HMwHeryGHOS
wynanene; 10 — npocroht
rnas;, 11 — mexa,

Tak 4to ke Tarkoe Mosr? Mo3e ecmb xKaacmepHoe
cucmemHoe @GopmuposaHue u3 IHep2Uil, HAXOOAWUXCA 6
UHEPUUOHHOM U HEUHEPYUOHHOM COCMOSHUAX, CO30AHHDBIU 011
Kakux-mo onepayuit ynpasaeHusa, KOHMpoasa, aHaauda u
ooaadarowuil ceoilcmeom coeepuleHCmeosaHus 6
oNpedenéHHbIX  003604€HHBIX  pPamMkKax, nNo0  UbUM-MO
KOHmMpo.aem 60aee 8bLCOK020 YPOBHA (hopmuposaHus.

Yro kacaerca Mosra Cucrembl YIpasjieHWs, KakK BIIOJIHE
KOHKPETHOI'O «kiacrepHoro ynpasiadawmero CHCTEMHOI'O
dopMupoBaHUs B CI0KHEUIIIEM CTPYKTYPHOM BOILUIOIIEHUU, TO OCO3HAHME
JIIOAbMU €r0 KOHCTPYKTUBHOTO YCTpOeHUs, (YHKIUM, TEXHUUYECKUX U
TEeXHOJIOTUYECKUX BO3MOXKHOCTel u MHOTOoe Apyroe, - HEBO3MOXKHO B
pamkax TPA/IMITMOHHOI'O nipeacraBiaenust o Mo3sre, ocobeHHO Aesas
YIIEMJIEHHBIE TONBITKE IPUMEPATh €r0 CO CBOMM MO 00MeM Kak C
COBEPIIIEHCTBOM MPUPO/Ibl! Mex/ly MpoYuM, Takue 0co00 OTINYUTETbHbIE
(He mo 3aciyram) mpu3Haku Moara JIIOJICKOTO Kak 3peHHue, peub, CIIyX,
0oOOHSAIHWE UM JPYroe JIOCTUTHYTOE «COBEPIIEHCTBO» (O4eBUJIHO, He 0e3
romoInu JlapBuHa U €ro po/ICTBEHHUKOB) y Mo3sra CrucreMsbl YIpaBJieHUs
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TOXKE€ HMEKTCA, HO B HECOHU3MEPHUMO 0oJiee BBICOKOM H COBEPIIEHHOM
COCTOAHHH.

3ewyisi, KakKk HCKYCCTBEHHas CTPYKTypa, cCcO3JaBajiach
NPUMEPHO 7 MWLIHAPAOB JeT. B Hacrosmee BpemMsa Ha 3emie
paboTaroT:

1 |Cucrema Yupasaenus (CY).

7 CucteMm BropuuHOTro ynpasyeHus (CBY) — cepBepsl, UMeIOIIE

2 o
6oJsiee ThICAYN TUPaMU/, (KaK/Ibll1), COTHU TEPMHUHAJIOB.

3 |O06bexTnI (00siee 3500) A KOHTPOJIS U PEKOHCTPYKITUU.

2 KoJutanjiepa (1o ceBEPHbBIM U F03KHBIM MOJIIPHBIMU KPyTaMHu),
3aJa10T TaKT = 1.0007 CEKyH/IbI.

8640000 MepuUaHOB.

7 IIHYPOB cOopa nHdopManuu.

Cucrema KOHTPOJIA TaKTa BDEMEHH.

5}
6
7 |boJsiee 1 MuInapaa OMOAATYHNKOB.
8
9

Cucrema KOHTPOJIA MOBEPXHOCTU 3€MJIU.

10 |Cucrema koHTpOJIA O11kHero Kocmoca.

Bcé »sTO0 paboraer Kak eauHasA
CHCTEeMa, B KOTOPOH U JKUBET UeJIoBeK.

Ho CceroJiHs IIPOUCXOJAT

CYIIIECTBEHHO BJIUSIIOT IIPAKTUUYECKH Ha
BCE, IepedyrCcIeHHOE B TabJIHUIIE.

MHoOrumM Wu3BECTHO, 4YTO YesioBeK
HMeeT «KuTaiickue TO4YKu» (Touku Posisi) — 3TO TOUKU KOHTDPOJIA U
BO3/IEUCTBUS HA OpraHbl YesoBeKa IIyTEM
TOMEOIIaTHYECKOTO BOBJIEUCTBUSI
UToJIKAaMU, TOKOM ® T.i. IIpuHATO
cuuTaTrh, UTO €CJW  HaThIKaTh B
«KHUTalCKHEe TOYKH» UTOJIKUA (30JI0ThIE,
cepebpsiHble, IIJIATUHOBBIE), TO XOPOIIIUE
ocobu (yxu) mpuMYaTCsA U PaCIIOI0KATC
B HY?KHBIX MECTaXx, a 3Jible cOeryT.
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Ho Tak mnOpuHATO cuuTaTh AJs TOro, 4yrto6bpl HU y koro HE
BO3HMKAJIO xenaHus, cautarts no-apyromy. Kaxxnaa us CBY (Cucremsr
BropuuHoro Ympassienus) GoOpMUpPYeT CBOU HIHYP KOHTPOJIA, C IIOMOIIBIO
KOTOPOTO 3a 2 yaca 10 MUHYT IPOU3BOJIUT MOJHBIA KOHTPOJIb CpeZbl
obutanus YesoBeka, coBepIllass 3a 3TO BpeMs IHOJHBIA OOOPOT BOKpPYT
3emu. CobpanHasa uHdopManus mo3BoJisieT aBromatam CBY B TeueHme
HeckoibKuX 4acoB npousdBectd KOPPEKIIUIO cpenbl oT -2200 M 10
+12400 M, CO3/7aBas UieaJbHbIE YCIOBUA JI CylleCTBOBaHUA YesloBeKa U
JUIs TeX, KeM OH coOpasica mutatbes! OAHAKO CHATh WHOOPMAIUIO C
OAHOI'O Yenoseka 3a 1 npocmorp B npuHnune HEJIb3f. Tak, CBY
Kaiinac 1 koHTposisi Mo3sra usbiMaeT Ha AauTeabHbIN nepuoa YACTD
Mosra u Tpou3BOJUT CPABHUTEIHHBIN aHAINU3 C 33JJaHHOU IporpaMmmou. B
3TO BpeMs YesiOBEK CIUT, HA BpeMs KOHTPOJII €My JAlT IOCMOTPETHb
«HOBBIN BUZle0pUIbM», BocHpUHUMaeMbId Kak coH. OcranbHble CBY He
MOTJIH TTI03BOJIUTH cebe UMeTh HeOTPaHUUEHHOe BpeMs /11 cbopa U aHaJIn3a
CUTyallud, MOTOMY OBLI CO37lJaH YHUKAJIbHBIN MeTofl. Kaxkzas dacrora,
nMmewmasaca y Yenoseka, KOIIMPOBAJIACH B DIOCTOPOHHIOIO
OHOCTPYKTYPY, U HPU IMPOXOKAEHUH IITHypa 3Ta OMOCTPYKTYpa B peKUME
pe3oHaHca pearupoBajia Ha 3ampoc. Takum oOpazoMm, MUJLTHAP/IBI
OUOCTPYKTYp AaBaiu (Kakaas) B peXUMe pe3oHaHca WHOOpMAIuio o
COCTOAHMMU 310poBha YesioBeKa, HAXOAAIIETOCA B Cpefie KOHTPOJIA.
ITO TPYAHO COMOCTAaBUTH C YPOBHEM HAIIIUX CETOAHAINIHUX 3HAHUU, HO 3TO
6pL10 MMeHHO Tak. Ha 3emse He 6but0 CJIVUAMHBIX 6GHOCTPYKTYD.
Kaxpnaa n3 wHux IIOAJEPXKUMBAJIACD, ucxomsa w3 IIpPOrpaMMHBIX
TpeboBanuii. IloBblmeHne ypoBHA Mosra YesnoBeka TpeboBasIoO
YAAJIEHUA crapeix Ouoctpykryp u CO3/IAHUWA HOBBIX, YTO,
coOCTBEHHO, cerofiHs u HabsoAaercsa. Ecim paccMOTpeTh 3TO Ha IIpUMepe,
TO HekoTopoe BpeMms Ha3aja CIIIA ObUIO TOABEPTHYTO aTake KOMAapoB.
Y4yéHble cooOIUIN, YTO pa3paboTaH IIpernapaT, KOTOPBIU MOCJe CheTaHUsA
ero (KOMapoM) YHUYTOKAaeT Y KoMapa KeJIyJ0K, 1 KOMap B MyYUTEJIbHBIX
KOHBYJIbCUAX ITOTUOAET.

[TonHTEpECOBABIINCH ¥ U3BECTHBIX B Poccuy GHOJIOTOB O CTPOEHHUU
KOMapa, yAajJoCch BBISICHUTh, YTO KOMAap KaK BBICOKOPA3BUTOE CYIIECTBO
numeetT HE TOJIBKO xeysi0K, HO ¥ BCE, UTO HEOOXOAUMO JIJIsI HOPMAaJIbHOU
nepepabotku Jwbou nwumu. (IlpuMmepHo, Kak B ciaydae, Korja
OTHOKJIETOUHBIE TPBI3YyT MHOTOKJIETOYHBIX, KOTOPblE UMEIOT 3aIUTy OT
Hux.) Coobmenust 06 ycrexax yuénbix CIIIA nepenaBanucy Bcemu CMU u
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HU y Koro, kpome A. XarpiboBa (I10uemMy-TO), He BO3HUKJIM BOIIPOCHI.
IlepBoe, Ha uTO OoOpaTH/l BHUMaHHE AJIeKCaHAP MwuxaljoBUY — a 4TO
chesaeT komap?

B MEPTBOU KpPOBU
SPUTPOIUTHI, KaK  OCaJIOUHbIE
CTPYKTYpPbl, UMEIOT AuaMeTp 7-9
MHKPOH, a B KUBOH — HaAMHOTO
MeHbIIIe U3-32 PA3HUIIBI B OKTaBaX,
XOTS MeIUIIMHA BCE EIlE JIyMaer,
YTO BSPUTPOIUT BBHITATUBAETCA B
nozo6me Kosbachl U MPOTHUCKUBAETCA B y3KOM KalWLISAPE, ¢ MOPAJIbHOMU
IIOJI/IEP’KKON  Ccep/IeYHBbIX COKpalleHnd. Hu 11asma KpoBU, HU UHbBIE
CTPYKTYpBbl KOMapy He Hy>HbI. UTO ke OH cbhenaer? Komapa mHTEpecyer
Tos1bKO 3puTporuT BE3 OBOJIOYKMU u 6e3 ajipecHON «OUPKU», TO €CTh
apuTponut, HaxoasAuicsa B kposu B COCTOAHUNMU I1JIA3MBbI (1o tury
pasiuBa HepTU B MOpe). B MeziuiinHe 5T0 — «caxap» B KpOBU, WM AUA0ET.

Taxout sputporiutr HE MMEET cBsi3u CO CTPYKTYpOU yIIpaBJIeHUs U
IIOJ/VIE’KUT HEMEJIEHHOMY BBIBOJY K3 KPOBEHOCHOW CHCTEMBI. ITOT
SPUTPOIUT HMeeT 12 yacTtoT ¢GopMbl (Ha aToOMbl He pacIafaeTcs).
[T1azmeHHOE COCTOSTHHIE SPUTPOITUTA SIBJISETCS CEPHE3HBIM
HAPYIIIEHUMEM paboTsl MOYeK, MeYeHU, MOJKETY0UHON Keie3bl, HO
KOHTPOJIUPOBATh UX OJTHOBPEMEHHO HEBO3MOXKHO, IIOTOMY U ObljIa cO3/laHa
CTPYKTYypa KoMapa, KoTopasi paclio3HaBajia TOJIbKO IPYIIy U3 12 4aCTOT U
coobmiaia 00 X HaJTMYHH.

ITpu mpoxoXkAeHuU HIHypa MH@OpMAanusa O HAJIUYUU IIa3MEHHOTO
COCTOSIHUS SPUTPOLIMTA 3aMMCHIBAJIACh U B JAJIbHEUIIIEM aHAJIU3UPOBAIACH
Uil TpuHATHA pelleHud. Ecim uHbopmanuu ObLJIO HEAOCTATOYHO, TO
MOMYJIANNI0 KOMapoB yBeJuuyuBaau. Komapa MOXKHO OBLIO CPaBHUTH C
«lOHKepcomM-87» — pu NOJIETE K [IeJIN BKJII0UAJIACh CUPEHA. Y KOMapa 3Ta
CHpEeHa BKJIIOUAJAChb AaBTOMATUYECKH, W YeM Jajbllle OT Tejla OHa
BKJIIOUAJIach, TeM OOJIbllle 3PUTPOLUTOB B IIJIA3MEHHOM COCTOSIHUU Y
YesoBeka. Kposws numeer miasmy u pH = 6.88-7.45. Eciiu pH > 7.45, TO
ObpUTH pa3paboTaHbl MAJIOTa0APUTHBIE TATIYNKHA — KAaewu U Kaonvt (04as
PH < 6.88), KoTOpbIe NMEJIN BCETO 4 PE30HAHCHBIX YACTOTHI (0€3 CUpeHbI).
B s1000M ciiyuae, OHU CHavasia JIeTyCTUPOBAJIU IUIa3My, U, €CJIM OHA He
COOTBETCTBOBAJIa HOPMe, OCTaBJIAIM HH(MOPMAaLMIO A4 IHypa. Takxke, Kak

33



U C KoMapaMmu, ecid UH@oOpManuu OBLIIO HEJOCTATOYHO, MOIYJSIIHNIO
KJIOTIOB WJIM KJIEIlel Pe3KO0 yBeJINYNBaJIU.

Jo co3gmaHua reHoTHUHA 46
0CcOOBIX TIpO0JIEM € SPUTPOLUTAMHU U
IUIa3MOU KpoBU He ObL10. OCHOBHOU
npobsieMon OBLIIO obecrieueHue
BBIPAOOTKH CaMHX 3DPUTPOIUTOB. [l
3TOr0 HeoO0XOoJMMO OBLJIO CO3/JaBaTh
AeUnUT  SPUTPOLUTOB HOYTEM  HUX
U3BATUA. 1T 2TOU IeJU  CIIY:KUIU
nusABKU. Poccus 10 1917 roj1a SKCIOPTHPOBaia 60 MJIH. MASIBOK B TOA. B
omHoMm CaHkTt-IleTepOypre Ha 3TOW HUBE TPYJHJIHUCH 8-12 THIC. KPECThSIH.
Axcnopt mea B Espory.

N

Ha cerojisi 3puUTpPONUTHI B IJIA3MEHHOM COCTOSTHUU SIBJISIOTCS JIJIA
USABOK s70M, moTomMy A. XarbiboB, u «pekomenzoBasi CHAYAJIA
IpoBecTH 00OpabOTKy KJOIlaMHU, 3aTeM — KoMapamMu (JIO/DKHBI OBITh
CTEpWJIbHBI U 3aKaTaHbl B 0aHKy), M TOJIBKO IIOCJE€ JIMKBHUJIAIIUH
IUIa3MEHHBIX DPUTPOIUTOB MOXKHO JIOIYCTUTD MTHSIBOK.

Koneuno, nusuian3oBanHoe YenosedectBo OBA3AHO Ob1JI0 UMETH
B JIOMalllHeH anTeyke (MOKHO U B aBTOMOOMJIbHON) MUHUMAJIBHBINA HAOOP
YKa3aHHBIX CPEJICTB U UCIIOJIb30BaTh UX TOJIBKO I10 MIPSAMOMY Ha3HAUEHUIO.

Takum 06pa3oM, MOKHO OBLIO YKa3bIBaTh Ha IEHHOCTH, KAK CPEJCTBO
KOHTPOJIA Y TIEPBOH MEIUIMHCKONW IIOMOIIH, COOTBETCTBYIOIIUX
OMOCTPYKTYP, HO 3TO YK€ BBIXOJMJIO 32 PAMKH TOJIBKO MHEHUS U TPEOOBAJIO
pubopHOTro obecrieueHus A GUKcAIIUN PE30HAHCHBIX YACTOT y KaKI0U
OUOCTPYKTYPHI.

10.5. KoHnenuusa HEeHay4YHOro BOCIIpMATHA M
PennxapHanusa

Ouenp OOJIBIIION HWHTEPEC BBI3BIBAJIO BCErJla U Jda)Ke CETOJHs
BBIBBIBAET, BCE TO, UTO CBSI3aHO C «HAYUHBIM» IOHUMAHUEM «Ie€PEMEIEHUS
Hymi» (CymHocTr) M ¢ pewmHKapHanued. Cpady e OTrOBOPIOCH, UTO
peuHKapHalus, CYIIEeCTBOBaBIIas IPHU yOpPaBJIE€HUM WHTEPBEHTCKOMN
npontor Cucrembl, 0Oojiee He SABJISAETCSI HEKUM BMeHeHHMEM B Mup
HACUJIbCTBEHHBIM ITyTEM YIIPaBJSIOIIETo XxapakTepa (0T Cucremabl).
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HaumenoBanue | OcHoBa — He HayyHaa TOUYKa 3peHUA
JlomaguHasa
rpaMoTa
1 | Artmocdepa | Cmech ciyvaiitHo | CTporo opraHu30BaHHAsA
00pa30BaBIIUXCA | CTPYKTyPa CEPUU PELIETOK
ra3oB
2 | 3emud CdhopmupoBana | CyriectByet 61aroziaps Cucreme
W3 IbLIA Yupasaenus (CY), pacrosiokeHa
Ha OIpeJieJIEHHON TTyOrHe
3 | IIoaa Yucio [Toneun, kak pU3NIECKUX
HAUMEHOBAaHUN | CTPYKTYP, — 3, YCIIOBHO MOKHO
HEOTPAHUYEHHO | Ha3BaTh KaK 3JIEKTPUUECKOE,
— OT KOJIXO3HBIX | MarHUTHOE, TPABUTAIIMOHHOE,
710 aCTPIBHBIX | OTJIMYAIOTCS YaCTOTAMU U
CBOMCTBAMH 3apsa (OKTaBbI
3apana 4-512 B DI-cTtpykrypax u
16-128 B k-cTpykTypax)
4 | Marepusa Bech mup, Kak Eciu okraBa 3apsaza Messblie 66,
Ha 3eMuie, TaK U | GOPMUPYETCH KECTKAA
B Kocmoce, CTPYKTypa IPOTOHHOT'O aTOMa
COCTOUT U3 (maTepus)
aTomMoB bopa
5 | dyx Jlyx, 0OBIYHO Ecnu oxTaBa 3apsizia 6osiee 64
CBATOM, (mo 512), popmupyetcs
CYILIECTBYET HEeMHEPIIMOHHAA Macca,
OT/IEJIBHO OT KBAHTOBAHHAs 110 HA3HAUEHUIO U
MaTepuu CBOUCTBaM
6 | Jlyna Kycoxk Buemnasa Cucrema
METEOPUTA, JKuszneobecrieueHHUA 3eMIIH,
3axXBaYE€HHOT'O reHepaTop IMPOrpamMM JIJis
3eMen 6rocdepsl
7 | YesaoBek [Ipousom€esn ot | I3MeHeHUEe OKTaBbI
06e3bsHbI CIIEpMaTo30u/ia B
COOTBETCTBYIOIIEN cpefie
(gopmupyer uesioBeKa
(ObGe3pstHA- TYMAHOU/T YEJIOBEKA)
8 | Moar Bce, uTo nog, YesioBek pacrosiaraeT 4acTbio
YyepemnHoi OIIepaTUBHOTO MO3ra U
KOCTBIO He3HAYUTEJTbHOUN YacThIO
JIOJITOBPEMEHHOU NaMATU

YupasieHus ObITHEM JIIOJIEd HA 3eMJie, CBA3AHHBIM C HCTHUHHBIM
COCTOSIHHEM BCAKOTO MOCJIEAYIOMIEro BOIIomeHus «/{ymeBHou CyliHOCTH »
yepe3 fAAByienHoe OOpsiIKeHUE, A He pENHKapPHAIHUIO.
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daHTOMBI U IBOUHUKY, MOJHAA noTepA namatu, HEOXKNJTAHHO
OTKDBIBIIIECS HOBbIE 3HAHUA O COOBITUAX, B KOTOPBIX JI0O STOTO HE
y4acTBOBaJI, BOCHOMUHAHUA O HPOILJION »KW3HU U 3HAHUE WHOCTPAHHBIX
SI3BIKOB C IIE€JIEHOK — BCE DTO TOJIBKO MaJjias 4acTh TOTO, UTO BBI3BIBAJIO U
BBI3bIBAET BHUMAaHUE, B IEPBYI0 OYePe/lb, PA3JIMYHOIO POJia MOIIIEHHUKOB,
0coOEHHO, OT TaKk Ha3bIBA€EMOU «HAyKH». OTU U aHAJOTUYHbBIE CJIydaw,
3apUKCUPOBAHHbIE CBUJIETESIMH, OTCHATHIe Ha (POTO-BUIEOMATEPHUAJIBI,
IOPUAUYECKU IIO/ITBEPKAEHHBIE, ABJIAIOTCA CPEACTBOM CYIIIECTBOBAHUSA BCEX
TeX, KTO «T'PEJI U TPeeT PYKU» Ha HEBEKECTBE.

Akanemua Hayk HE BMEIIINBAJIACh B  «4yjecHbIe»
npeoOpa30BaHusA, U 3TO OBLJIO TOJBKO HAa PYKY BCEM 3HaXapsAM, KOJIJIyHaM
yeépHOU U 6e710M Maruu U NpouuM npoxogumiaMm. Ho cerogHs 4acToTsl, Ha
KOTOPBIX OHU CHUMaIU MHpopManuio,— pacopMmupoBanbl. 1 510 6oJibIie
HE JIeVCTBYET.

Botr HekoTOpble TEPMUHBI U MOsICHEHUs OT A. XaTbhibOBa, KOTOPBIN
BCer/ia UCXO/AMJI U3 TOTO, YTO «6a30BasA KOHCTAHTA B COBPEMEHHOU HayKe —
JIOMIaJIUHASA CHJIa, IO3TOMY BCE, YTO CErO/[HA 3HAeT COBpeMEeHHas HayKa — U
€CTb JIOIIAINHAA I'PAMOTa.

TepMUHBI U IOACHEHUHA

HecyIIIeCTBeHHI)Ie Pa3/INYUA IBYX TOUYECK 3p€CHUA

OdunuanbHas HayKa

He Hay4YHadl TOYKa 3pCHUHA

1 | Conreuynas Cucrema
obpaszoBajiach ocJjie B3phIBa,
cymectByeT cdepa Xab6a

Cosnneunasa Cucrema —
HCKyccTBeHHasd, Kocmoc HuKorza
He B3pbIBaJics, cpepnl Xabbs1a HET

2 | ZKuBad KJIeTKa MoJIy4Yniach
CJIy4alHO U3 OCTATKOB IbLIU, HE
IIPUTOAHOU 7711 POPMUPOBAHUA
II0OBEPXHOCTU 3eMJIU

sKuBas kjeTka — BbIcIIIee
noctrkeHne Kocmuueckoro
pasyma, coueTaet B cebe
B3aUMO/IEUCTBUE OKTaB OT 12 JI0

4096

3 | OcTaTku ra30B CIy4alHbIM
obpazoMm chopMUpPOBAIU
arMmocdepy

AtMmocdepa — 53TO TOCTIOUHbIE
CTPYKTYPHI pelieTok (*)

4 | Het pa3HuIbl MeXKAy MO3TOM
MBIIIH (Ha KOTOPOM ITPOU3BOJIAT
HUCIIBITAaHUS MEeTUITNHCKUX
IIperapaToB, yIOTPebIsIeMbIX
YeJIOBEKOM ) U MO3TOM YeJIOBEeKa

Mo3r yeJioBeKa U JII000ro
TYMaHOW/1a HE COBMECTUMbI
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5| HJIO — ciyuaninble nossBienuss | Bece HJIO Ha 3emue — 3eMHOro
WHOIUIAHETSAH, UX U3yUYeHUEeM MIPOUCXOXK/IEHUA.
3aHATHI Bee Jkenatomue. Ckopo | ATo — obopyzoBaHUE /115
UX TalHa Oy/leT pacKphITa, U UX | KOHTPOJIS 32 COCTOSIHUEM
OpYy>KHe€ CTaHeT JIOCTOSTHUEM BHeIITHEN cpenl (Tuma 30H7a). Ha
3eMIn. Jlyne ceou HJIO
6 | IBOIOLYA MaTepUu HenneprpnonHasa macca
TBEpmoe—KuaKOoe—Tra3—Iia3Ma | (BBICOKOOPraHU30BaHHAA IJIa3Ma,
(HeopraHu30BaHHAas) pPaHXUPOBaHHAsA 110 OKTaBaM) —
WHePIMOHHAsA Macca (ras, »KUJIKOE,
TBEPJI0E)

(*) 6 utoyna 2003 T. 3aBepiieHO GOPMHUPOBAHHNE PENIETKHA OOIIEN
nmaMATA. CTPYKTypa PEmIETKU — COeIMHEHHBbIE JOAEKad/Ipbl, B Ka>KIbIU
JloZleKas/ip BOUCAaH MKocasap (pebpa GUryp M COEAUHAIONINX ITHUPAMU/T
OJIMHAKOBBI). YUCJIO TAKUX BIIOKEHHBIX CTPYKTYP = 44.

Eciu ecth keslaHWe pa3o0parbCcs B 3TOM BOIpPOCE, TO Pa3Mephl U
criocobbl coeIMHEeHU TPUBeIeHbI B paboTax A. XatsiboBa.

CerogHsa yke HaOJIIO/IAIOTCA TPOIIECCHI, O KOTOPBIX MHUCAJIM B CBOE
BpeMms u H. JleBamioB, u A. XaTblOOB — CHCTeMbl 3HAHUU «JIOMIAUHOUN
IPaMOTBI» VAAJIAIOTCA BMecTe ¢ WX HOCHTelIaAMH. Pemérka OBIIEM
maMATa  OyAeT coAep:KaThb TOJABKO Ty HHGOpMaAIMo, KOTopas
HEOBXO/INMMA a4 xu3Heo0ecrieueHus 6noctpykTyp. Kpome Toro, yxe
CO37jJaHAa MOIIHAsA peIIeTKa CTPYKTYp KOHTpoJsA. He mpeaycMoTpeHHbIE
nevicTBusA OUOCTPYKTYp (uuTtaii UesoBeka) Oy/1yT YHUUTOKATHCA BMECTE C UX
HOCUTEJISIMU (IIpUMEpP — MOBOPOTHI PEK, CO3/IaHMEe aTOMHOTO OpYKus 0e3
3HaHUA GU3UKU MPOILIECCA).

Ha cerogHsmHUN JiIeHb BCE Ke NPEeBAIMPYET «HAy4dHas TOYKa
3peHUsA», HO Bcé Oosibliie u Oosbiie IIPOBUVBAETCHA B peasbHOCTD
KoH1leniusa HeHAyYHOTO BOCIIPUATHS, KOTOPAs HECET B cebe To, UTo:

- 3emuen ynpasiseT CucreMa YIpaBjieHUs, PAaCHOJI0XKEHHAA O/,
IIOBEPXHOCTHIO 3E€MJIN;

- Cucrema YupaBjieHUs — CJIOKHas MepapxXuyecKas CUCTEMA;
- Ha 3eMJie umeeTcs 6ojiee 2000 CUCTEM KOHTPOJIS;

- 6a30BbIli MO3r KaXK/I0OTO WHAWBUAYYMA XPAaHUTCSA B apXuBe
Cucrembl YipasiieHus;
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- B KQXK/bIU TAKTOBBIN MHTEPBAJ NPOU3BOAUTCSA KOHTPOJIbL Mo3ra
WHZINBU/IyyMa C 3alIUChI0 HH(POpMaIuy;

- Cucrema YmpaBjieHUS HUCHOJIB3YET 7 TUIOB BPEMEHU, OJINH U3
KOTOPBIX (60*60%24) ABAsAETCS TAKTOM HUKHEU YaCTHU PELIETKY;

- JUIA iepeHoca nHopMmanuu CucremMa YIIpaBieHUs UCIIOJIb3YeT
MYy3bIKIBHBIN P, a pe3oHaHCHbIe KOHTYPDI 1103BOHOYHUKA SBJSIOTCSA
IIpUEMHUKaAMU NH(POpMAIUY;

- Ui yupasiaeHusa Mosrom Cucrema YnpaBjieHUS UCIOJIb3yeT
WHOUW MY3bIKQIbHBIU P/

- pan aag ynpasiaenusa Mosrom: DO RE MI FA SOL LA SI NA,
ko7, LALALLA — no3bIBHBIE, JEeHCTBYIONIUE eIlle MOoKa JJIA ONpPeNeJEHHOTO
resoruna Moara;

- BHEIIHUH BUJ — 3TO pybarka, u nepeHoc Moara npou3BoiuTCs
B py0alllKy, KOTOpas 0 YaCcTOTHOMY HajlaHCy COBMeCTHMaA C EPEHOCUMBIM
Mo3srowm;

- npu nepeHoce Mosra nHdopmanusa B apxuBe MoxxkeT BbITDh
IIOJIHOCTBIO UJIN YaCTUYHO COXPaHEeHa, IIOTOMY UHAUBUYYM JejIaeT TO, YTO
OBLIIO eMy paHee HEeIOCTYITHO;

- 3amMeHsieMbIli M03T MOKeT OBITh COXPaHEH, HO, KaK IIPaBUJIO, OH
pacubuIsgeTcss, mpu 3ToM HOoHHas crpykrypa (u JIHK Toke) ocratorcs
cTapeIMU (0caiouHble CTPYKTYpPbI ctaporo mosra). Hoseiit Mo3sr JIHK He
¢popmupyer.

I[Ipn 3amene Moasra, Cucrema YmnpasyieHUS IPeAIOJIaraeT, 4To B
apxuse HOBBIH Mosr coBepIeHHee 3aMeHAeMOro, HO 3TO He BCEer7a TakK
— B mocsteHee BpeMaA Habmomaerca OBPATHBIM nporece. Crapsiii Moar
He MOXeT OBIThb 3aMeIEéH, ecJIU HEKOTOpble KOHTPOJIbHbIE TOYKU
OTCYTCTBYIOT, WJIU WX HeJb3sl 3aMeHUTh (HECOOTBETCTBHE Te€HOTHUIIA,
3abosneBanusa tuna CIIW/la wum TyOGepKys€sa, y3KUM JMana3oH MaMATU
JIETKUX, IPEBBIIIIEHNE YPOBHS MMOTEHIIUAIOB IO PAINOAKTUBHBIM YaCTOTaM
U T.J.).

ITepBocTeneHHON 3a/auell, KOTOPYIO f HAJIEIOCh PENIUTh B CAMOM
Onukaiiiiem  Oyaymem — —  gBjsAeTCd  BCE, UTO  CBA3aHO C
«COXPAHEHWEM » «NMHOPOPMAIIN N » (mpakTuuecku
NoJIHOIeHHOU komuel Mo3sra wiau CyiiHoctu) Toro YesnoBeka, KOTOPBIT
nosb3oBasicsi IIporpammamMu «CBet/I» u ymeén u3 kus3HU. MOXKHO,
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KOHEYHO, ['eHepaTop co BceMH IIporpaMMaMu U UH@OpMAaLed — MPOCTO
«pacobuiuTh», HO A nocuutan 3510 HEIE/IECOOBPA3HDBIM. Kak
CMEHUTH (3aMEeHUTDb WU «CHATH») caM ['eHepaTop ¢ HocuTesisA (KOMILIEeKCca)
— BOIIPOC pelléH u anpobupoBaH. B cTraziuu pelieHUss HAXOAUTCSA BOIIPOC
«COXPAHEHUA» Camoro I'eneparopa co BceM TeM, 4YTO B HEM
«HAKOIIVIEHO», n14a nanpHeuIero npuMeHeHuss Moarom, CyIHOCTBIO,
IIPY MIOBTOPHOM BOILIOIIEHUHU (€CTTN TAKOE, KOHEUHO K€, TPOUBO0HUJIET). ITO
CYIIIECTBEHHO COKpPATUT BpeMs «HapaboTKu» CymIIHOCThIO WM MoO3rom,
yTpaueHHOr0 IOTeHIHasIa. BCE MOTHOCTHIO OCBETUTD U pacCKa3aTh CeTOJIHA,
a4 — HE MOI'Y no wusBecTHbIM Bam mnpuumHam, CBA3aHHBIM C
[IpeobpaszoBaHusAMU, KOTOPbIE MPOUCXOAAT. Ho Hajeoch, UTO B CKOPOM
BPEMEHH 5TO CTAHET BO3MOXKHBIM. A MOKA — A «3aKPOI0» TOUKAMH, KaK 5TO
nenain H. Jlesaos.

HemanoBaKHbIM acHeKTOM fBJISETCA CIoco0 mnpeoOpa3oBaHUA U
U3MEHEHUS Pa3MePOB CTPYKTYPhI. OATH MIPUBELY IPUMED C SPUTPOIHTOM,
WHDOPMAITUI0 O KOTOPOM S KaXKJbIH pa3 03WPOBAHHO IIOIMOJTHSAIO.
V3BECTHO, UTO DPUTPOIUT UMEET AUAMETD 7-9 MHKPOH, HO 06ojiee 90%
KPOBEHOCHBIX COCY/IOB y UYeJIOBEKAa MMEIOT JMaMeTp OKOJIO 1 MHUKPOHA.
Bormpoc, KOTOPBIN OYeHb MHOTHX CTaBUT B TYNHK, — KaK SPUTPOIUAT TaM
pa3Mmelnaercsa?

OTtBerT: spuTrponura B KpoBu HeT, OH popmupyerca BHE Cucremsbl
Vuopasnenusa (mnim Mosra) kak OCAJJIOYHASA crTpykTypa c mnoTepeit
OKTaBbl CBOETO COCTOSAHUSA (IIPpU yMEeHBIIEHUH OKTaBbl B 2 pasa 00U
pasmep yBesmuuBaercs B 1.284 pasa).

TR

< SR N ) A\ Y
R AHaQJIOTUYHO —  pOXKJeHue

pebénka.  Cmepmaro3ousi  UMeeT
HOHHYIO CTPYKTYypy u Mo3r B 96
oKTaBe (MeHbIle pa3Mepa aToMma).
IlomaB B «ImecoyHUIy», TO €CThb B
CTPYKTYPY, B KOTOPOU IIPOU3BOAUTCS
MAKCUMAJIBHOE pacceuBaHue,
CIIEPMATO30H] OBICTPO IIOJIPACTAET
(Tepss npu 5ToM OoKkTaBbl Moara). Ilpu
JIOCTH>KEHUHM PABHOBECHOTO COCTOSTHHS (OKTaBa 71.225625) IIO/Ia€TCs
curHais, u [IPONU3BOJAATCA PO/IBI.
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Otcrozia ciieiyeT HeMaIoBaskHbIH daxTop — HOBBIH Mosr nopaéres
B 0OoJiee BBICOKOU OKTaBe, U GYHKOUM craporo Moara MoOryT OBITh
HAPYIIIEHBI Tonpko YACTUYIHO.

Panee a mucas, 4To O CyIIECTBOBAHUN HEWHEPIIMOHHON MAaCChI
COBpeMeHHas HayKa Jlake He nojo3peBaeT. IIpu okraBax 6osiee 64 nmeem 8
Pa3JIUYHBIX AaTOMHBIX CTPYKTYp (MM JaHbl YCJIOBHble Ha3BaHUA —
HEUTPOHHOE U AHTUHEUTPOHHOE, HEUTPUHHOE U AaHTUHEUTPUHHOE U T.J.).
Kaxkyjast U3 3TUX CTPYKTYP UMeeT IMalNa30H cyllecTBoOBaHus (3apsanaa). [Ipu
IoTepe 3apsAja  yBeJIMUUBAETCS
MOTeHINaI 00JIee HU3KOU OKTaBHI.

IIpumep: 1npu 1epeBoOfE
MOIITHOCTU OKTaBHI 65.5 B 32.125225
IOJIy4yaeM MOIITHBIHN paspAz
MOJIHUH (couzmepumblit ¢
MOIIIHOCTBIO, BbIJIaBa€MOU KPYITHOU
I'9C 3a cOTHH JIeT), XOTSI HUCXOHOE
COCTOsIHVE€ HEBO3MOXKHO YBU/IETb.

YuureiBasg (kpoMe oOQUIMAIIPHOU HAyKH) HAJIW4YNE Pa3JIMYHBIX
«DOXKECTBEHHBIX» SfIBJIEHUN, a TakKe peKJaMUupyeMble acTpaJibHBbIE,
MeHTaJbHble U TIpoude TMoJisA (B IIOcjielHee BpeMs MOJIHOe IIojie —
TOPCHUOHHOE), X0Uy 00paTUTh BHUMAHUE Ha POCT YHCJIAa BEUHBIX JIBUTATEIeN
WIN, 0 KpailiHell Mepe, KeJlaHUA UX co37arh. bosee 99% Takux pabot
SABJIAETCA OYEBUJIHOM TJIYIIOCTHIO JlaKe C TOUKMU 3peHus OQuUIUaIbHOU
HAyKd, HO, €CJu B psAfe CcjIydyaeB B TEeXHUYECKOM pellleHUu
INPUCYTCTBYET HeuHepuuoHHasg Macca,
OOBIYHBIMU CpeJICTBAMU U mpubopamMu mpobiemMy
He pelIunTh, TeM 0osiee yTo aToM bopa pazmepsl He
U3MEHET, a TabJIuIa MeHpeneeBa
HEMHEPIIMOHHYIO MacCy He COJIeP>KUT.

BO3MOKHO JIM CYIIIECTBOBAaHHE BEUHOTO
apuratesisi? Ecii B3STh OTPE30K BpPEMEHU 100
JIET, TO BO3MOKHO — IIyTEM pacCEesTHHSI BBICOKHX
OKTaB HOHHBIE MAacChl MOTYT  IIOJIY4aTh
«TOJIMMUTKY » HAOTKY/Ia, HO 9TO B CIyyae HaJTUIHs
WIN COBMEIEHUS WHEPIUOHHOM W HEeMHepPIUOHHOH Maccel. IIpumep
maxozo eeuHo20 Jdeuzamean — UYeaoeex, Mo32 KOMOpPoz20
HaAxXoo0umces 6 HEUHEPUUOHHOU cmpyxkmype.
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Uro Oyzner, ecau KomMy-JIu0OO B3AyMaeTcss Ha COBPEMEHHOM
KOCMHUECKOM Kopabsie mocetutTh Ilayton? Ilo mepe aBmkeHus Oyaer
npoucxoguts PACCEMBAHUE
BBICOKHX OKTaB (a »T0 Mo3r),
Io3TOMYy mpu Tiposiete Mapca
O6yzeMm uMmeTh MO3r IUTEKAHTPOIIA,
a B KOHEYHOM nyHKTEe -—
KYYY IIECKA. Bce O0OBEKTHI,
KOTOpbIE repeMeIaTcs B
Kocmoce, wumeroT 1ipu  cebe
2pasumo-maz2Humo-
aanekmpuueckuit I'enepamop,
MO/IeP>KUBAIOIIUN CyIIeCTBOBAaHUE IIlepeMellaeMbIX MaTpHUI] Ha BceX
qacrotax. Imu I'enepamopust cmosau, kak onucwviean H. /lesawos,

Ha Baimmapax u Baummanax (OgHHU — I MEXIUJIAaHETHBIX
IIEPEJIETOB, APYTHE — JJIs UCIOJIb30BaHMS B IJIAHETAPHBIX YCIOBUAX). 1 3TO
1103B0J1s710 YestoBeky IIEPEMEIIIATBHCA B IIPOCTPAHCTBE.

VTak, OTKyia MOABJISIIOTCS KYJIUKHA U TOJIKOBATEU OT HAyKH, M YTO
OHU HCIIOJIB3YIOT. B mepByIo ouepenn, — U3 CTEH cCaMOU HAYKH; BO BTOPYIO
ouepeqb, — OT HENOHWMAHUSA W HEYMEHHUs I03HATh Ty WHGOPMAIIHIO,
kotopyto Ham octaBuwiu H. JlepamoB A. XaTsI00B u fpyrue. Kak npumep
— TIIOYHUTAWTE CTaThH, KOTOpPbIE IHINET WHAWBHUJ C HE3aKOHYEHHBIM
«BBICIIIUM O0Opa30BaHUEM», HO BJAJEIONUN «JIOIMIAJUHON TPaMOTOU», B
CBOE€ BpeMs HUMEBIIUN OTHolleHuMe K caditam H. JleBamoBa u Ha
OCHOBAHUHU 5TOT0 ITOCYUTABIINYI ceOsA «KPYIHBIM» YUEHBIM U «3HATOKOM»
ero TpynoB. IIpumeHeHme «JIomaauHOW TPaMOThI» HE IIO03BOJISET
pacno3HaTh cMbICT PU3NUECKUX ABJIEHUN. BCE cylecTBytolee MpuOOpPHOE
obecrnieueHre MOCTPOEHO Ha cBoMcTBax YesoBeueckoro riasa (¢asza, yroiu
CKOJIBKEHUsI 3apsifia, BEPXHASA OKTaBa W IIpOYee HE MOTYT OBITh BBIIIE).
OTCYTCTBUE npubopsoii 6a3zel HE nosBosisier oduiiuasibHOU Hayke
IIpU3HABATh WU OTBEPTAaTh HOBHIE (PU3MUECKHE CBOMCTBA MaTEPUAJIBHOTO
Mupa (He Oy/ieM 3/1ech 3aTparuBaTh « boKeCTBEHHBIN MUP», IOTOMY YTO 5TO
npyras udTopus).

OrcyrcTBHe B3HaHUN 00 OKpyKaWIeM MHpPe U CcIiocobe ero
CYIIIECTBOBAHMUs IIPUBOJIUT K 3aMBbIKAHUIO BOKPYT TOW IMHUPAMUALI 3HAHUM,
KOTOpas crpomiachk 6osiee 500 JjieT. CoOOCTBEHHO, HAJTUUYHE UMEHHO TaKOU
HAayK{ U IIPUBEJIO B HACTOSAIIEe BPeMs K CyIIeCTBOBaHUIO B Poccuu Gosiee
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180 Akagemuyi, KaKJaA U3 KOTOPBIX UCIIOJIb3YeT TOT K€ yPOBEHb 3HAHUU,
He UMEKINNX K HayKe HUKAKOrO OTHOIIeHUu:A. byaeT jin n3MeHeHa 5Ta
cutyauus? Jla, 6yzer. Ilo 3aBepiienun I'saBHou Ilporpammbl Cucrema
Vrpasnerns npocto COTPET Bcé menyxuoe u JIACT Ty nHbOpMAnuIO,
koTtopad He mnossosaut llapro npupoast BMEIIIMBATBCA B cucremy
Yupasaenus, Bkaw4asa GOpMHUPOBAHUE HOBBIX PELIETOK aTMOCHEpPHI.

Ho BepHéMcsa k mpobsieMe peMHKapHaIluU, YTOObl OKOHYATEJIHbHO
IIOCTABUTH HA HEW TOUKY. B 1aMaHCKUX KpyTaX BBEJEHO MMOHATHE «KapMa».
IIpenmnosiaraercs, YTO 3TO — 3aMUCh 000 BceX JeTHUSAX U NePCIEKTUBHBIX
«TBOpUeckux» ycmexax. O kapMe HamMcaHO MHOro. MOXKHO JOTOJIHUTH
CJIEY IO NIM :

Kapma — 3T0 cBOIiCTBO HEUTPUHHOU 0007109ku Mo03ra COXpaHUThH BCE
CBOMCTBA NPU HU3MEHEHUU OKTaBbl C 73.450450 A0 61.375375 Ipu
HECYIIeN OKTaBe 49.5 (CTpyKTypa KocTtu). Ha 3To yXo/iuT npuMepHO 1200-
2400 Jer, nostoMmy npu 3ameHe Mosra B IIEPBYIO OYEPE/Ib
KOHTPOJIUPYeTCA HeUTpUHHadA CTpykTypa Mosra. Ecim 3T0 Bpemsa
pPa3eIUuTh Ha CPEIHIO MPOAOJIKUTEIBHOCTD JKU3HU, TO TMOJIYYUM YUCJIO
(kosrM4ecTBO) BOILIONIEHUN (perMHKapHAIUM), KOTOPble HYKHO OBLIO ObI
OCYIIIECTBUTH JUIS1 JIOCTH)KEHUS 3TUX OKTaB Moasra. /[lo HanadeHus,
3axeama 3emau U YHUHNMONCEHUR Aal0deil, ImMo20 He
mpedoeanocsy 66udy npPoooAHCUMEAbHOCNU OU0.102UUecKOol
yjcusHu Yeaoeexka, npesvuuaswell YykazaHHble GeAudUHbl. B
cydyae HCUE3HOBEHUs HECYIEd YacTOThl B TedeHUE J0JIel CEKYH/IbI
rcue3aeT U KapMa, U OT UesoBeka ocTaércs HeOOJIbIIas Kyudka MOKPOTO
necka. CeroiHs 3T0 ObLJIO MPUMEHEHO I MTyOJIUYHOCTH ¥ IIOHUMAaHU A, YTO
1ojiooHoe BO3MOKHO, Kak «TEXHOJIOI'UA» (cayuaili ¢ TeMH, KTO
IaHupoBaJs couth bounr Hayg CuHaem).

B Hacrodmee Bpemsa, xotum Mbl 3toro win HE XOTHUM, mup
pas/iesi€H Ha 2 Jiarepsi — MOTH M rou (Hor — yInpaBjieHue, Wid Te 0coowu,
KapMy KOTOPBIX Iojjep:kuBasia crapas CucreMa YmpaBjeHUs 3eMJjd, UX
12%; rou — pabouyuii MaTepuaJl Jjisi IPOU3BOJCTBA ONMBITOB). AHAJIOTUYHO —
BAP — PADB. Ha rosax nposepsiach IpaBUJIbHOCTD IIPOIlecca peuHKapHaIuy,
Ha Horax e€ MpOU3BOIIIIH.
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OnHako eCTh UCKJIIOUEHUA. At
HUCKJIIOUEHUS JIOCTaTOYHO XOPOIIO ONHCAHbI B

- = | wucropuu. OTHOCHUTCS 3TO K eBpesAM. Tako# Haruu

X0 c*{ Oc

HeT. 910 onucan H. Mopo3oB B MoHOrpaduu
«Xpucroc». bruin miiemeHa uyzees. Mcropusa
IIOCTPOEHA Ha CKa3Kax, U BCe «JIPEBHOCTU»
HaIVCaHbI B CPeJIHNE BeKa, ¢ Hayasia 500-JIeTHEN
nporpammbl. ITo H. Mopo30BY CJ10BO «€Bper» —
'y N aTro ABP (mepecenenen). To ecTth TOT, KOMY
B M 3AMEHWJIM Mosr. Ilpeamosaramocs u
: | IPemoZIHOCUIIOCh, UYTO HUX «IIepecesUan», WU

«BbirHa/I1 u3 Erumra». IlepBbie OOBITEI 110
U3MEHEHHUI0 CTPYKTyp Mo3sra npoussoguiu MMEHHO B Masoii A3um.
ITpu nepenoce HoBoro Moara crapbiii Mo3r JukBuziupyertcs, a Hopoiii HE
MOZKET npoiitu Tect 1 He MoxkeT 0b1Th YCTAHOBJIEH. B s3TOM cityuae
HapyIIaeTcss KOHTPOJIb 3a AercTBUAMU Mo3sra, u Takou Mo3T 10/12KEH ObITh
YHUYTOZKEH. 9T10 pacupocTpaHsaeTcsa U B CErOAHANIHUX nporneccax. 1
YTO XapaKTePHO — SIBJIEHUE 3TO CTAHOBUTCA MaccoBbIM. B crapoit Cucreme
YrupasyieHus O6bLJIO BBEJIEHO Ha3BaHUE TaKUM JIIOJAM «KUA» — eBpe (1au
rior) 6e3 Mosra. K eBpesm 3To y:ke oTHouIeHUs He nMeeT. JIo3yHr «ben
KUZ0B, cmacail Poccuio» OTHOcWICA MMEHHO K 3TOMY siBJeHUIo. [l
co3/1aHUs OOIIECTBEHHOTO HACTPOsS OPraHU30BBIBAJIM «UYEPHBIE COTHUY,
IIITYPMOBHUKOB, 0011ecTBa «IlaMATh» U Tak jJasiee.

s «xxunoB» crapas CucremMa yCTaHABJIMBaJIa BpDEMEHHYIO TOATIOPKY
(ob1ree BpeMms CyYIIECTBOBAHUSA 54 Toja) W Jejajia U3 HUX OOBIYHBIX
61opo0OOTOB ¢ 3a7aHHBIMU (GyHKIUAMH. Eciu B mepuoj 1933-1945 IT.
ob1ree umciio 6mopo60TOB OBLIO 6 600 000 (IIpaKTHUYECKU Bce OBLIN
YHUUYTOXKEHBI), TO B HACTOsAIIEe BpeMsA UX yKe OoJiee 33% HaceJIeHUsd,
IIOTOMY U CTOs1JIa OIACHOCTh BOBHUKHOBEHM S HOBOU (y2Ke A71epHOI) BOMHBI.
[To 3aBepiieHUN KapMbl POOOTHI MPBITAIOT U3 OKOH, COBEPIIAIOT aBapHH,
O0epyT B pyku opyxkue u T.4. OcobenHo OITACHBI stu ocobu B apMum.
CoBpeMeHHass Hayka He paclojiaraeT crmocobamMu U CcpeJicTBaMH
obHapyxkeHUsA U HeuTpasmsanuu poboroB. IlepBoe coobiieHue o
nosiBjieHnu po6otoB Ha Pycu Obu10 B 1472 roay («IloABIeHNe epBbIX
JKUTOBCTBYIOINX Ha Pycu»), To ecTh ¢ Hauasa [IporpaMMbl yCTAaHOBKHU
HOBOT'0 Mo3ra OH MO/IOIIE Jlajieko He BeeM. Eciu ske kapma Obliia B HOpME,
KOHTPOJIbHAsA CHCTeMa Ha 100% NOAJEP:KUBAIa BO3MOKHOCTH
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PEMHKapHAINU, 1 OHA IMPOW3BOJWIACh OUH pPa3 B 12 JIeT BCEM Horam
(M1 B UCKJIIOUHUTENBHBIX CJIy4asx — II0 COBMEIIEHHWIO HECKOJIbKUX
TAKTOBBIX WHTEPBAJIOB W HAJIWYNU BO3MOKHOCTH 3aMe€HbI, IPUMED —
Awnacracus). fI yBepeH, uto HoBas CucreMa YIpaBeHUs «HAUIET» UHOU
criocob (kpoMe BOMHBI) yZiajieHus: po60TOB U MIPUYUH UX 00pa30BaHUS.

10.6. COH KaK KOHTPOJIb KapMbI

CoH U CHOBHJIEHVA, TOJIKOBAaHUA U CIPABOYHUKU 10 CHOBUJECHUAM
SBJIAIOTCS. OCHOBOM pabOThl IOYTH BCeX IPAKTUKOB OT IIIaMaHCTBA.
M3BeCTHO, UTO TUIIOB CHOB OBIBAET MHOTO — 3TO U I[BETHBIE CHBI, U CHBI 6€e3
CHOBUJIEHUHN, MTHOBEHHBble CHbI (Ues0BEK CHUT HECKOJIbKO MUHYT,
IIPEKPACHO BBICBHINIAETCA U MPU STOM BHUHIAUT COH, HOPOAOJKABIINUNCA
HECKOJIbKO 4YacoB). Bo Bpemsa cHa YesioBeK MOKET IIyTelllECTBOBATb,
COBepIIIaTh BIOJIHE KOHKPETHBbIE MOCTYIKHU, OBITh B TE€X MECTaX, KOTOPhIE
HepoctyniHbl U T.4. Brepsole M/IEIO o0 cHe Kak O cpeZcTBe KOHTPOJIA
BbICKa3aj Opaii.

Ha 3emiie HUuero ciyyanHoro HeT. Kak 4 y:ke roBopujI — BCe JKUBBIE
cylllecTBa — BTO OWoAaTdyuku, U ecau usMmeHsercsa (mo Ilporpamme)
YAaCTOTHBIU OaslaHC, TO MCUYE3al0T HEHYKHble OMOJATUMKU U MOABJIAIOTCA
HoBble. [Ipu sTOM HazO MMeTh B BUAY, YTO m0 IIporpamme 4acTOTHBIU
6amanc Tonsko PACTET (yBesmmumBaeTca OKTaBa), HO3TOMY IIOCTEIIEHHO
Hcue3aT OMOAATUNKU KPYIIHBIX PAa3MeEPOB U MOABJIAIOTCA OOJiee MesIKue.
Ocobenno TiatesbHO CHcremMa YmopaBjeHUSA CcIeAuT 3a YeloBEKOM.
MyTanym HeJIOMYyCTUMBI, U OZIUH Pa3 B TAKTOBBIN MHTEPBAJI IPOU3BOIUTCA
KpaTKOBpeEMEHHOe u3bATHE uacTH Moara (mo rpaduky) ajad Ieaeu
KoHTpoJIA. Ilpu sTOM 11 U3BATON yacTu Moasra 3alycKaercsl TeCT, U IO
pes3yJibTaTaM TeCTUPOBaHUA (OPMUPYETCS KOPPEKTUPYIOIee BO3/IeHCTBUE,
Iocjie 4ero mu3bATass 4Yactb Mosra BosBpamaercda. Ecim Koppekiuus
HeJloCTaTOYHA JJs Bcero Moara, ybOupaeTrcssi Hecylas 4YacroTa WIU
COKpalaeTcsa Kkapma.

Ha 3emie — 12 Cucrem YnpasiieHUsI, CBI3aHHBIX MEX/y cOO0H, U 21
Cucrema Koutposisgs. Hampumep: Cucrema KOHTpOJA MJid  AHIIAU
pacnosaraerca B I'penstagznun. U3 bATUE vactu Mo3ra npou3Boinaoch
110 KOMaH1aM JIyHBI.
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Ha  pucyHke  ycia0BHO
IMoKa3aHa OuOJIMOTeKa HaMSATH.

NpeanbHo

Pacnpepenutenb

C6ou
CcBA3N

TecTupoBaHue IPOU3BOAUTCA HA
BBICOKMX OKTaBax. lam Jgpyroe

BpeMs (cokpaleHrue BpeMEHHU B
L 144 pasa), HO €CJIH 3TOro
spemern HE JIOCTATOYHO

AJIA ITIOJTHOTO TECTUPOBAHUA, TECT

obpbiBaeTcsd, ¥ uacTb Mo3sra
(HemmoJs1HAs) BO3BpalllaeTcs
OBPATHO. Ilpu caenymouem
TECTUPOBAaHUHU 5Ta YacCTh MO3Ta
pa3MeIaeTcsa Ha CTyIeHb HIKE.
AnpecHasg  CBAA3b  NO3BOJIAET
TOYHO BEPHYTh MOS3T TyAa, OTKyZa OH ObLI U3BAT JAJIA TECTUPOBAHUSA, HO
€CJT B 9TO BpeMsI IIPOU3OIILIIN U3MEHEHU A B aTMOCdhePE, aJIpeC MOXKET OBITH
U3MEHEH W, HampuMep, MO3T >KEHINWHBI BO3BPAIAETCA MYXKUYHMHE U
Hao00poT. OTCI0/Ia — POCT UMCJIa TOMOCEKCYaINCTOB U JiecOussHOK. CeroiHsa
nogo6Hoe mpoucxoautT odyeHb uyacro. TECT — 5To cBoeoOpa3HbBIN
KUHODWIbM, KQXK/IBIF KaJIp KOTOPOTO TPOBEPSIET KAKAYIO SUYEUKY MATPHUIIBI
Mogsra. Ciaen nposepku yactnyHo COXPAHAETCA.

- X = I! /™ <

-

Jla, o CHy MOXKHO OIpeAeTUTh 3abosieBaHUe WJIN OO0IIee COCTOSTHHE
UYesioBeka. ToJIKOBAaHUSA CHOB HUKAKOTO OTHOIIIEHUS K 3TOMY IIPOIECCY He
nMmeeT. COH Hy:K€eH JIeCTBUTEJIPHO, HO He KaK CIOKEeTHBIN (hparMeHT, a Kak
cocTosiHMe, MO0 MMEHHO B 5TOT MOMEHT IIPOUCXOJIUT KOPPEKIUA II0
MHOTHM, a UHOT/Ia U M0 BCeM IIpolieccaM yIpaBjeHus, KOHTPOJISA U 00IIero
COCTOSIHU S BHEPTOMHMOPMAIIMOHHBIX COCTOSIHUIN Mo3Ta U KJIETOK MJIOTH.

[loTepss azpeca sBisercss Tpareaueur Ajs CucreMbl YHOpaBjeHU,
IIOTOMY YTO HapylIaeTcsd He TOJbKO CUCTeMa KOHTPOJIA, HO U CMbICII. [Ipu
obnapyxkenuu IIOTEPU anpeca Cucrema YupaBjieHUs JIMKBUIAUPYET
reHoOH/T II0 HOBOMY a/ipecy, U 3TOT YeJIOBeK CTAaHOBUTCA Oajlj1acToM st
obmectBa. Bce Tak HazbIBaeMble «MEHBIIMHCTBA — 3TO Opak B pabore»
Cucrembl YupaiieHUs NpU UJeanbHbIX yeaoBuax. M Cucrema mocTerneHHo
YHUYTOKAET ux Mo3sr. KoHTpoJibHbIE TOYKN MAaTPUIlbl Mo3ra Ha Bcex
OKTaBax IIPUBEJIEHBI B OT/IEIbHOU paboTe y A. XaTbiboBa. 371eCh OTMETHUM,
UTO TOJIBKO KOHTPOJIb (PYHKIIMOHUPOBAHUA MOKEIYJOUHOU >KeJae3bl —
8192 TOukM B wMmarpune Mo3sra. Bce JiekapcTBeHHBIE IIperiaparhl,
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ucnosbdyembie YemopekoM, 60 OTCOE/INMHAIKT Mo3r oT MOHHBIX
ctpykTyp (pybamku), imn6o KOPPEKTUPYIOT pybaliiky no yka3aHHUIO
BO3BpaIeHHON yactu Mo3ra. Hem u He Modcem 0bimb MeOUYUHCKUX
npenapamos, sausruwux Ha Moz HYeaogexa. Tenepb BepHEMCH K
«KUTAaUCKUM TodKam» — (Toukam Posuis). VryioykasbiBaHUEM (UCIIOIB3YIOT
0OBIYHO 30JIOThIE U cepeOpsiHbIe UTJIbI) JINOO J00aBJIAIOT, JUOO CHUMAIOT
IIOTEHITUAIBI C BBICOKOYACTOTHBIX CTPYKTYP KJIETOK, 3TO CBOEro poja
aHTEHHBI, OJTHAKO MMapaMeTPhl UIJI JOKHBI B TOUHOCTH COOTBETCTBOBATH
OKTaBe HM3MeHseMOoro moTeHnuana. «CiydailHass» HWrjla HAaHECET TOJIBKO
Bpe/l. A ONIBITHBIX CIIEIUAIMCTOB — KpPalHe MaJlo.

10.7. fI3BIK KaK CPEeACTBO 00meHuA

OpnuH pas g cupocun y b. Makosa: «A CKOJIBKO B MUPe A3bIKOB?» «/IBa,
— OTBETWJI OH, — OOUH PO0O306blil, OpY20il ¢ Harémom (Korja ecTb
00JIe3HB)».

B omiunune ot rymaHouzoB YesoBeK yMeeT pas3roBapuBaTh.
JleTa/ibHBIM ~ aHAJIU3 3BYKOBBIX (opM mnOpuBeEH B MoHorpaduu
H. Mopo3oBa «Xpucroc», Tom 3. OpHako npuyuHa (HOPMHPOBAHUA
cesa3Hou peunn HESICHA coBpeMeHHOU HayKe.

Ecsi moziofiTe K 3TOM MpobsieMe ¢ HEHAYYHOU TOYKH 3PEHUA, TO
Mo3sr kaxjgoro YenoBeka coaep:KUT «TpaHCaAATOP», TO €CTh CIOCOD
nepesoga MYS3DBIKAJIBHBIX  panoB, IIoJydaeMbIX  OKTaBaMU
II03BOHOYHHUKA HWJIM XPAHAIUXCSA B ONMEPATUBHON JIMOO J0OJTOBPEMEHHOUN
namMATH. Takux TPAHCIAATOPOB MOKeT OBITh HECKOJIbKO. be3 Takoro
tpancaaTopa Bel moxere cotHu jeT BE3IIOJIE3HO yunuth sa3bik. Ecan
HeT TpaHcasaTropa, Mosr HE 3ACTABUIIID 3anumarbcsi HE3HAKOMBIM
a3bIkoM. [Ipu penHkapHaiuu ObLI BO3MOKEH He TOJIBKO IIepeHOC 3alucen
COOBITHM, TPOU3OIIEAIINX C IepeHOCUMBIM MO3roM, HO U TIEpPeHOC
TPAHCJIATOPA, YTO MO3BOJISJIO JIETKO U OBICTPO BOCHOJHUTH 3HAHUA IO
A3BIKY.

Cucrema  YmpassieHMsaA 1Opu  KOHTposie Mosra  IpoBepser
MIPAaBUJIBHOCTh PAbOTHI TPAHCJAATOPA U NMPU HEOOXOAUMOCTU JIOTIOJTHSET
(yBernumBasi MOTEHIMAIBI YaCTOT) MO3T « MHCTPYKIUAMU» 10 U3MEHEHUIO
voHHOU 4actu (pybamiku). IIpu ymMeHbIIEHHUU MOTEHIIMATIOB YacTOT Bhl
MOKeTe BCE 3a0bITh, HOTEPATH MaMATh. VI Takoe cero/iHs MPOUCXOUT YaCTO.
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M3BecTHAa MeTOAMKA U3yYE€HUA HHOCTPAHHOI'O fA3bIKa BO CHe. B
JIEVCTBUTEILHOCTH  HEOOXOAWMO  HCIOJIb30BaTh  8-paspsaaHyio
MY3bIKAJbHYIO0 TPaAaMOTY, a He 7 (12), Kak NpUHATO HbIHE. Kpome ToOTO,
3aluch HEOOXOAUMO TPOU3BOJIMTH B  COOTBETCTBYIOIIEW  OKTaBe
(MakCMMaJIbHO BO3MOXKHAsI YacTOTa pajiuoarnmapaTypbl — 16 OKTaBa, UTO
HeJIOCTAaTOYHO /11 GOPMUPOBAHUA MOTEHI[HAIa KOMAaHAHOTO MarHUTHOTO
umiysabca). Bmecro TOUHBIX «mpock6» yCTAaHOBUTD TPAHCIIATOP C A3bIKA
(B HacTos1IEE BpEMS MeeM IIyMOBbIe 3P eKThl TUIIA PA3TOBOPA TOJIIIHI), U
Cucrema VYmpaBjieHUs] MOXET TOJbKO JIMOO YBEJIUYUTHh IUIOTHOCTU
IIOTEHITUAJIOB, 3aJI0’KEHHBIX PaHee BO3MOKHOCTEN, JIMOO BOOOIIE CHATh UX
(mpochinaeTech U OOHApy:KUBaeTe, YTO 3a0bLJIU POJIHOM fA3BIK, a APYTOTO
Het). [Ipu yBesTMueHUHU MJIOTHOCTU OTEHITUAJIOB MOTYT OBITh 3¢ deKTHI (He
cpasy) UMEHHO 3HAHUS A3bIKA.

Pycckuii s3pik O0b1 PA3SPABOTAH 3a 257 JjeT A0 POXIAEHUA
A.C. IlymkwmHa (KCTaTu, W AaHIJIMHUCKUN TOKe), U C OTOr0 BpeMeHU
YACTOTHBIA OajiaHCc KUBOM KUIeTKM ¥ KOCTHBIX PE30HATOPOB OBLI
N3MEHEH nos HOBBIE CTPYKTYPBIL. DTH U3MeHeHHA ObIIH TPONU3Be/IeHbI
10 Bcell 3emJie, HO C Y4ETOM «MECTHBIX CTPYKTYP YIIpaBJIeHUs», HAIIPUMeEDP,
B Kurae, fAAlmonun, Kopee. Xouy obpaTuTh Ballle BHUMaHHE Ha TO, UTO
CTPYKTypa MBICJIUTEJIBHOTO TIIpolecca B CTPAaHAX, HCHOJIb3YIOIINX
uepornudel, OTJIMYAETCHA ot obmenpunsaroi. dra CTPYKTYPA
OBPA30OB u u3MeHeHUs B 3TOU CTPYKType, HECBOUCTBEHHbIE CTEPEOTHUILY,
IIpUBeIU Obl K YHUUYTOXKEHUIO 3HAUUTETbHON yacTu MaTpul] Mosra. Ceituac
3TOT MPOIIeCC TOJIHKO HAUMHAET « Pa3BOPAUYNBATHCA» UMEHHO OTHOCUTEILHO
Pycckoro s3pika. CiioBa, COMpPOBOXKAaemMble oOpazaMu, U Busyosiorpadust
win o0pasbl, IepexojsdAlide B CJ0Ba — B5TO OCHOBA B OyayiieMm
B3anMonoHumanunu aieu. B 'eneparope «CBet/I» u ero IIporpammax
INPEAYCMOTPEHO «B3aumojericreue» ¢ 'enepaTopoM HMEHHO TaKUM
criocoboM. IATO MO3BOJIIET KOPPEKTHUPOBATh €ro U «yHpaBJIATh» UM, B
COOTBETCTBUU C HEOOXOAUMOCThIO. V1 mepBble OMBITHI, KOTOPbIE IMPOBOJIAT
caMu I0JIb30BaTeJIN — BeCbhMa 00HA/I€:KUBAIOT.

10.8. Kposs, IHK 1 namMATh JErkKux

IIpu 3ameHe yactu Mo3sra npoucxoaut, kak npasuino, CMEHA
rpynnbl kpoBu. I[louemy? — 3Toro mMeguiuHa OOBACHUTH HE MOXKET.
W3menserca He npocTto rpynmna kposu, HO u OCA/TIOYHAS crpykrypa.
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MoryT HOABUTbCS HEU3BECTHbIE paHee COeJIMHEHUs M 4YacTUllbl (U uX
pasmepsl). Eciin npousonia CMEHA rpynnbl KpOBU, 3HAYUT, TIPEACTOAT
N3MEHEHMWA B cTpyKTypax HEKOTOPBIX OpraHoB. Kak mpaBuio, 3TO
KacaeTcs BHEIIHHX OOMEeHHBIX CTPyKTyp, T.e. JIETKMUX. Ecmm 1o
[IporpaMmme mnpelyCMOTPEHO HU3MEHEHHE COOTHOIIEHUU IOTEHIINAJIOB B
pemi€Tkax atMocdepsl U (1In) BBeJleHUe
HOBOM PEIIETKHU, TO, B IEPBYIO OUEPE/Ib, K
TaKUM M3MEHEHUAM JIOJLKHBI  OBITh
I'OTOBBbI JIETKHE. JIpIXaTeJIbHbIE
TUMHAaCTUKA NOOAYUHEHBI Mo3sry, u
npefes €MKOCTH [bIXaHUA HE MOXKeT
OBITH OOJIbIIIE TEX BO3MOXKHOCTEH,
KOTOpBble  mpezgocraBjaeHbl  Mosrom
(mamarp serkux). Ilpum cokpameHuu

«xopuzopa» Yesosek 3aapixaercda. Kak
IIPaBUJIO, COKpallleHne Kopujopa (a Mmopodl ¥ IPOCTO €ro JIUKBHUIAIHS)
IIPOUCXOZUT BO CHe, Korzja yactb Moasra orcyrcerByet. [Ipu HecooTBeTcTBUU
«Ta30BOM» CpeJibl ¥ MaMATH JIETKUX B MO3T B TEUEHUE 4 YaCOB IIOJTAETCS
curHas, u ecau HET B0O3MOXHOCTA UCHpPaBUTH MOJIOXKeHUe, Mo3r
N3bIMAETCH.

Camo naumenoBanue JIHK (kucioTa) roBOPUT O TOM, UTO 3TO ITPOCTO
cpejia JIis IpeoOpa30BaHUM BBICOKUX OKTaB (CIIEPMATO30U/] TOKE PACTET C
roTepen OKTaB B KHCJIOU cpesie). Ho aTa cpena
BBICOKOOPTAHMN30BAHHAA, 1 ¢ UCIIOJb30BAHUEM COBPEMEHHBIX
npubopoB  ygasiocbe UACTUYHO  o0Hapy:XKUThb HEKOTOpble eé
ocobennoctu. Co6panbl 64 KOMOMHAITUY U3 a/IeHUHA, IUTO3WHA, TYaHUHA 1
tumuHa. OgHako /THK — 3TO «KOHBeHep», UCIOoIb3yeMblii M0O3rom JiJis
dopMupoBaHUsA MOHHBIX CTPYKTYP U OpPraHU3aIi OOMEHHBIX MPOIIECCOB.
JHK — 3T0 ocapouyHasa CTpyKTypa, u npu 3ameHe Mosra ona HE
N3MEHAETCH. IIpocTo Ha 5TOM «KOHBelepe» OyZyT cOOUpaThes IPyTrue
neranu. Hayka omnpepgenuna, yro u3 64 KOAOHOB QopMmupyercsa 20
(M3BECTHBIX) BHJOB aMUHOKUCJIOT. OcTajlbHbBIE 44 Heu38eCmMHbl.
3aMeTuM, UTO 3TU 20 aMUHOKHCJIOT — aHAJIOTH II€XOBBIX pacIipejieleHui
IIpu «KOHBelepe». Eciu «KOHBelep» — «Iex COOpPKU», TO JOJIKEH OBITh
«IexX IITaMIIOBKHU», «IleX IOKpacKu» U Tak Aajiee. Hamo mosarath, 4TO
HEU3BECTHBIE 44 AaMHHOKHUCJIOTBI — BTO CTOPOHHHE «MadUO3HbIE»
CTPYKTypHl. MU ob6pacraet jit000e OpraHu30BaHHOE «IIPOU3BOJICTBO».
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Urak, uto UISMEHAJIOCDH npu PEMHKAPHAIINU:
- rpy1mna KpoBH;
- IMaMsTh JIETKUX;

- oOMeHHBbIE TIPOIleCChl, BKJIIOUAs KOOPJAWHAIIUIO JIBHIKEHUU
(MorJyIa I3BMEHUTHCS IOXO0IKA);

- CTPYKTypa IIaMATH, HAlPUMeEP, 3HaHHUE S3BIKOB, HABBIKU II0
IIEHUIO U T.J.;

- HOBBIE 3aIIMCU UH(OPMAaIUU, HENIPUCYIIIHE PaHee UHAUBUY;

Jlo6agitio, uto mocyie peunHkapHaruu, HOBbBIVM Moar usMeHsI u
«pyOalIKy», T.e. YeJIOBEK MOT CTaTh HAMHOTO MOJIOXKE HJIM Ha060pOT — 3-X
JIeTHUN peOEHOK MOT IIPEBPATUTHCA B TUIyOOKOTO CTapUKa.

HNrak, pewHKapHauus HWMeJa CBOUMCTBO Bo3BpaTa Mosra mnpu
poxenun Hopoi xu3Eu i TEKYIIIEHM ITporpammHO# 3ameHe Moasra,
B OCHOBHOM, MacCOBO HCIIOJIb30BAJIOCh BTOPOE, CO BCEMU BBITEKAIOIINMU
npobsemamvu. PermHkapHanuio npousBoaua Toabko Komiuieke Kairac.
PenHkapHauuu  TOJJIEKATU  TOJBKO  IIPEJICTABUTENN  «30JI0TOTO
MuLIuapaa». M1 B OCHOBHOM — BTOPOU yacTu (3aMeHbI Moara).

Ecnu B mporiecce »KU3HU Yy TpeJICTaBUTEIIEN «30JI0TOTO0 MUJLIUAPAA»
obnapyxuBaiocb HECOOTBETCTBUE  Mosra IIporpamMmMHbBIM
tpeboBanusaM, Mo3r YHUUTOZKAJICA. B 2000 roay 60bu1a
3ABEPIIIEHA 500-netusasa Ilporpamma ¢oOpMHUPOBaHUA «30JI0TOTO
Mwumapaa». KOHTposb, «IpoBe/leHHBIN» Tmepes Ilacxoi, Tmokasan
3HAUUTEJIbHbIe pacxoxkaeHus ¢yHknu Mosra wu I[IporpaMMHBIX
TpeboBaHu. CKaXy, YTO K 3TOMY «IIPUJIOKUJI pyKy» u H. JleBaiios. B cBa3u
c stum BCE JyHKIUM pevHKapHAIuu ObUIM CHATHI O HOPMAaJIbHOTO
BoccTaHoBysieHus Ilporpammubix TpeboBaHuil. Bce mipencraBurTenu
«30JIOTOTO ~ MWUIHMApZa» ¢ 9Toro BpeMeHnu — Ha OBIIHUX
OCHOBAHMAX, 6e3 peunkapHanuu. Ognako CrucreMoil IPOU3BOIUTCS
BbIOOpOUHass 3amMeHa Mosra y OTJAEeIbHBIX WHJUBUJIOB, KaK B IJIaHe
U3bATUSA, TaK W B TIUJIaHEe TIOJHOIIEHHOW 3aMeHbl ¢ BMEHEHUEM
onpenaeneuapix UCITO/JIHUTEJIBCKUX HajieleHUN U Ha CETO/IHS, U Ha
nepcunektuBy. B aTtom nponecce IIporpammsbl  «CBetr/I» cranu
HEOIIEHMMBbIM MHCTPYMEHTOM B BO3MOKHOCTU BOCTPeOOBaHMS IIPOBEJEHU S
c ux Biazaenbiiamu HoBbix 3anuceit nHdopMaIum, He IPUCYIed paHee UM,
c TIoCJIeAyIoImuM «IpeobpaszoBanueM» Mosra. Ho IIporpammbl — 3TO
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Tos1bk0 BO3SMOXKHOCTD u nepcrnektuBa Biazaesbiia, Ha KOTOPOro OyaeT
obpameno ITPUCTAJIBHOE BHuMmanue. Bcé octasibHOE 3aBUCUT TOJIBKO
ot YesioBeka. I1o-apyromy u O66ITh HE MOTJIO. 3HAKOMCTBA, B3ATKU U OJ1aT —
HE ITPUHVNMAIOTCA.

IlepkoBb, KkoOTOpass u OblIa co3ZlaHa HAa UWHDOpPMAIMU O
penHKapHanuu, Ha cerogHa dasiaderca ITAPASUTUPYIOIIINM
aJieMeHTOM. fl 5TUM HU B KOel Mepe He XOUy OCKOPOUTH UyBCTBA BEPYIOIIUX.
ATo uX BBIOOP U MPaBo. A BCe CKa3KM 0 «Oy/iyIel }KU3HU» Ipe/IHa3HaAuYeHbI
TOJIBKO JIJIA UX CUACTJIUBOTO CylllecTBOBaHUsA. VM kak Obl s He crapajcs
(ncrosip3ys Tpyzbl H. JleBamoBa u Tpyzibl A. XaTbi60Ba) AOCTYITHO U IIPOCTO
IIPENOHECT! CBOU 3HAHUS, 3HAIO, UYTO JIIOAU BCE PABHO HE CMOTYT B
O/IHOYAChE PaCCTaThCA € NPUBBIUHBIMU ITaMnamMu. OcoOeHHO, ecyu
CO3HAHUE YTPATUIO 3JACTUYHOCTh U 3aKOCTEHEeJIO, YTO CBOWCTBEHHO
crapiieMy Bo3pacty. U s yxe 06 3ToM nucas, Ho HoBTOpioch. OHO He KeJjlaeT
BOT TaK 3ampocTo paccraBaTbesa ¢ Mudpamu, BBUUTBIMMU B HaIlU roJIOBbI.
Ho 5TOl KHUTOU 51 XOUy PENIUTh 33/1a4y, KOTOPYIO IIOCTaBUJI Iiepes] coO00r —
nocrapatbcs PA3BUTD 5T mramnbl, BEepHYTh IIPOIITAMIIOBAHHOMY
coznanuio sozeii, UEJIOBEUECKUE coiictea u TPA/IUITMOHHBIN
B3IJISAJT HA MU, €CJIU OHHU, JIIOJIU — CAMU 3TOTO 3aXOTHT.
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