I'naBa 3. OCHOBBI NIOCTPOEHMA MaTEPHAIbHOTO
MHupa 1 popMHUpPOBaHMA reHOTUIIOB Mo3ra

..ecAU He e@epuwlb 6 Heumo,
«dosodawyee do KOANeKMUBHBLX
2anmoyuHayuil» yeasle yusuausayuu,
npexcde 6ce20 HaA0O 3MO Heuwmo
0CH08AMEAbHO U3YHUUIMDb, HMOObL UMemb
603MOICHOCMb npomueonocmasums
Bepe — 3naMue.

Hexopomo YAOBJIETBOPATHCA JIOCTUTHYTBIM IIOHUMAaHHEM.
OmubaeTcsi TOT, KTO TpWIaraeT yCWIHsA, IIOJydaeT HEKOTOpoe
IIpe/icTaBJIEeHUE U Ha 5TOM ocTaHaBjuBaeTcs. CHavasia Hy>KHO IMPUJIOXKHUTH
6osbiiue ycutus, ist Toro ytobst HE OCTABAJIOCDH coMHEHUH B TOM,
YTO ThI YCBOWJI OCHOBBI; 3aT€M MOTPYAUTHCA, UTOOBI OHU IIPUHECIIH TIIO/IBI,
— U 9TOT IIpoliecc He IIpeKpaliaercs B TeueHue Bcel :ku3Hu. He nosaraics
Ha Ty CTyIleHb IOHWMAaHWA, KOTOpas OTKpbLIach Tebe. [IpocTo moBTOpPSi
cebe: «JTOro HeJIOCTAaTOUHO». VIJ1es1 0 TOM, YTO MbI ?KUBEM B IIPOCBEIEHHOM
BEKe, B Beke pasyma, no cytu, Hu Ha yéM HE OCHOBBIBAETCH. Y Hac
JmloctaTroyHo wHpopManuu o cebe u o Hamied I[lmanere, ograko Ml HE
MNMEEM npeacraBjieHUsA O TOM, KaK 5TUM I10JIb30BAaThCA. DOJIBIIIMHCTBO
HAIIUX TPAAUIINUA U MOJIeJIeN TTOBeIeHNs OepyT HavYajio B OCHOBHOM B TaK
HazpiBaeMoM Cpe/iHeBeKOBbe. PaHHUM ¢opMaM KU3HU OBLIO HEJIErKo
BBIOMPATHCS U3 MEPBOOBITHOU CJIN3H, HE 3aXBAaTUB YacThb eé ¢ coboil. To ke
KacaeTcsi U yKOPEHUBIIIEHUCS CUCTEMBI lleHHOcTed. Tpa/iIMInOHHBIM UIeAM
Cero/iHs, Ha MOU B3IJIS, caMOe MOIXOAAIIee MECTO B My3€ee UJIU B KHUTaX
10 UCTOPUHU [TUBUIU3ALVH.

OpHOli U3 TIJIaBHBIX MOMX 3a7lau fABJSETCS IIOHCK JIIOJIEH,
CITOCOBHDBIX MbBICUTh U IOHUMATh IIPOUCXOJIsAIIEE. ITO 0KA3AI0Ch HE
TaK-TO ITPOCTO, KaK 51 cuuTay. VM BOIpOC Beab HE B TOM, UTOOBI UTO-TO
JIOKA3BIBATD B npoucxoasiieM. Borpoc B ToM, 4TOOBI HAUTH rex,
KOMY noxkaspiBaTh. HaliTu j11071eii, ClIoCOOHBIX MBICJIUTH MaciuTabHo. He B
MacITabe TOH WM WHON OTPAC/IU WJIN 3HAHUS Yero-To, a B MacIitabe Bcei
[Inanetsr, kak Obl macdoCHO 3TO He 3Bydaso. Kakod TOJIK JOKa3bIBaTh
IIPAaBOTY HEKHX 3HAHUU JIOAAM, HU3HAYAJIBHO BOCHPHHHUMAIOIINM KaK
cymacuiectsue IIPE/IVIOZKEHHY IO um UTH®OPMAIINIO. C TakuM xe
yCIIEXOM MOXKHO IIPHIJIACUTHh TOPTIYIOIMIYI0O ceMeukaMu 0a0OyIKy K



0OCyK/IEHHIO0 TIPOEKTa Ha MWUIHOHBI. He MOXKeT YecTHbIH, J00pPBIH,
cmessiit Yesroexk, MBICJISIIIINM B macurrabe «cemedex», B3ATHCH 3a
OOJIBITIOE JIeJI0 WJIU XOTsI ObI €ro ocMbIcJieHue. ATO I Takoro YesoBeka
HepeaJsIbHO — He IOTOMY, YTO OH YBHU/IEJI B HEM KaKue-TO JIe()eKThI, a IOTOMY
uto 0HO BBIXO/IMT 3a pamku ero BOCITPUATHA.

Pasrosapusars ¢ J110ibMU, MBICJIAIIIUMH IPUBBIYHBIMY KAaTETOPUAMH,
Ha HEIIPUBBIYHBIE 1o cBoemMy oOrpoMHOMy Macmtaby TeMBI,
PaBHOCUJIBHO Pa3roBOPY ¢ JIeThbMU. BOJBIINHCTBO JII0iel, KaKUMU Obl OHU
YMHBIMH He OB, TaKOW pPa3rOBOP HE BOCHPUMYT cepbe€3HO. IloaTomy
JIIOZIH, B [1€JIOM IOHUMAIOIIe U pasziesdolye MO IO3UIHUI0 B IO3HAHUHT
U Tlepesiaye TOro, YTO s 3HAI, HO HE MBICJIAINE MaclTabHO, MAKCUMYM —
ITIOT'OBOPUTDL MOI'YT Ha 5Ty Temy. [laxke «pAa0M IOCTOATh» MoryT. Ho
HUYero KoHKpetHoro Hukorga aenatb HE CTAHYT. YenoBek BoiOMpaer
JleJI0 BHE 3aBUCUMOCTHU OT HAJIMYUA WIN OTCYTCTBUS HUHTEJUIEKTYaJIbHOTO,
QIMUHUCTPATUBHOTO U (UHAHCOBOTO pecypcoB. MHOro 3HAOMUHN
npogeccop, MOTYIIECTBEHHBI YHHOBHUK WJIU OJTUTAPX-MUJLIMAP/IEP MOTYT
IIOHUMAaTh CBOH OOJIBIIION pecypc Kak BO3MOXKHOCTb peajln30BHIBAThH
HeOOoJIbIIINE MTPOEKTHI (auy, HaIpUMep, CTPOUTh). MasooOpa3oBaHHBIA U
6enubIi YestoBek ¢ MukpockonmyeckuM pecypcom moxker CTPEMUTBCA
JAEJIATDH pena koJsioccasibHOro o0b€éMa. M Takux JioJied CTAaHOBUTCS BCE
Oosibilie W OoJsibllle. 37eCh S TOBOPIO O HaMeEpPEHHsAX U IIOTEeHI[hAJe.
ITonyuutcs WX peanu3oBaTh WM HeT — JAPYyrod Bompoc. Mblciasanuil
YesroBeK B KOMIIAHUH JIIO/IEN, KOTOPBIM BCE PABHO, YyBCTBYET ce0s T000HO
CaMOJIETY, IIPOE3’KAI0IIEMY 10 TOPOACKOH yiule. EMy Bce CUTHAJIAT, TaK KaK
oH BCEM MEIIIAET, a Bcero jgumibs noromy, yto HE E3/IUTDb, a
JIETATD emy Hy>XHO.

A ybGemmiica 3a BCIO CBOIO TPOXKHUTYIO JKU3HB, UTO JIIOAM BCETZA
JIECTBYIOT HE UCXOJsd U3 3HAHUN U IOHUMAHUA JIEHUCTBUTEJILHOCTH, a
COTJIACHO cBoeMy MacIiitaby MblnieHuss. Maciitab YesoBeka, B JaHHOM
KOHTEKCTE, OIIpeJieisieTcsl He rabapuTaMu Tejla ¥ KOJTMIECTBOM ITPOXKHUTHIX
JIeT, a 00bEMHOCTHIO MBIIIJIEHUS] U MUPOBOCIPHUATHA. Y ToT/1a Ba1 MaciTab
mbiieaus OIIPEAEJIUT, KY/IA (I'/IE) OyaeT HCIOJIb30BaH pecypc
BAIllUX 3HAHUM, €CIH, KOHEUYHO, OHU eCTh U MPOJO0JIKAIOT MOMOJHATHCA.
Hampumep, B ogHOM ciyyae — i GOPMHUPOBAHUA CHUTYallUd B CBOEH
CTpaHe WU XOTA Obl HA TEPPUTOPUH IPOKUBAHUSA, B JAPYrOM — JJIsS
npucnocobsienuss 1O/ KEM-TO co3ganHyio cutyanuio. Ho Bcé
HaunHaeTcsa ¢ moHunManusa OCHOB — ocHOB Mupa, B KOTOPOM MbI CETOTHA
’)kuBEM. Kak u KTo 3T¥ 0CHOBBI (hOpMUPOBAT?



3.1. OcHOBBI

7KuzHp ecTb BO3MOXKHOCTH IIPOM3BOJACTBA U  OCYIeCTBJIEHUSA
oO6MeHHBIX mporieccoB. OHa UMeeTCsl TOJIBKO TaM, rie co3danHa Cucmema
YnpaeaeHua u OTHOCUTESILHO TIPEAETbHBIX COOTHOIIEHWH B paMKax
JIOIYCTUMOTO ITPOU3BOJIUTCA KOHTPOJIbL U Pa3BUTHE TOU Cpefbl, KOTOpas U
ABJJAETCA OBBEKTOM ymnpasieHusa. 3a mpeaelaMH CO3/IaHHOU
cpeslbl KU3HU HET, ecjau TaM HeT aApyrod CucreMbl YmpaBiieHU.
CoBpemennoni ¢usuke o Cucreme VYnpasienus HEW3BECTHO
HUYEI'O. Penurus csasbpiBaeT e€ ¢ borom, a mamMmaHbl U KOJAYHBI — C
HaJIMuyueM JyXoB. BcCE, YTO cerojiHd W3BECTHO HAyKe O CTPYKType
IIOCTPOEHUsA Ha YPOBHE MHUKPOMHpA — 3TO 3JIEKTPOHBI, IPOTOHBI, KBAPKH,
BJIeMEHTapHble YaCTUI[bl W Ipodee, BBITEKAIOIIee U3 MPUHATHIX OCHOB:
TBépaoe Teso — Kuakocers — I'az - HeopranuzoBaHHas 1ia3ma.

ATOMHBIE CTPYKTYPBI UCCIEAYIOTCS, B OCHOBHOM, IIPU PACCMOTPEHUH
TOJIBKO TBEPABIX Tel. Modeab amoma Bopa — 3mo 2z2aasunasn
nNoHAMUIHAA O0CHO8d, Kak madauubt MeHdeaeesa, maxk u
maodauyst Paéposa.

Camoe MoJIHOe Ha3BaHME B HayKe — 3TO «II0JIe€», UM Ha3bIBAIOT JII000E
HOBOe IIPOSIBJIEHHE CBOMCTB 3JIEKTPUUECKOro 3apsjaa. B To ke Bpems
coobiaercss, yto B Kocmoce «uzyueHo» 6ce2o 00 5% mamepuu,
ocmanvHble 95% — HEUu3BeCMHO20 NpoucxoicoeHus. Vx gare
HMEHYIOT «9YEPHOU BIPOI» (1ipecc-koHdepeniua PAH, mocBsaménHas J[Hio
Poccuiickoi Hayku OT 7 heBpasisa 2006 roza).

Ecnu B ocHoBy nosiokuts MHYHO MO/IEJIb aToma, OTJIMYHYIO OT
MO/JIeJTU TPUHATOU HbIHE, U JIOKA3aTh €€ CYILECTBOBAHUE, TO PACCHITLIETCS
BCS HayKa.

AToMHasA CTPYKTypa — 3TO 000eKa’dparvbHo-
mempa’aodpanrvbHoO-KYyouueckas cmpykmypa. lleHTpasbHbIN KyOUK —
9TO CHCTEMA U3 OKTA3/IPOB U MKOCA3/IPOB, BIIOXKEHHBIX JIPYT B Zipyra (16
BJIOKeHUM). Bea mpubopHas 6a3a co3maHa OTHOCUTENIBHO I€HTPAJIbHOTO
KyOmKa, 3a Ipe/ieJlaMu 3TOTO KyOrKa oHa He paboTaer.

Bce yacToThl B aTOMHOU CTPYKTYpe MOCTPOEHbI Ha OKTaBax (cTeneHb
nBoiiku). bazon s mocTpoeHus mneHTpanabHOro Kyomka ABJIAIOTCAHA
OKTABDBI (rrpuBe3eHbl 30POBCKOM CHCTEMON U HEHABS3YUBO BHEJPEHBI):
16, 22, 28, 32, 50, 54, 64, 66, 68, 72, 78, 88, 96, 112, 118, 122, 124,



128. OxkraBa 128 - 5TO0 MakKcUMaJbHasgi  OKTaBa  YyXkKe
HECYIIIECTBYIOIIIEM (unTepBeHTCKOIT) CrcTeMBbl YIIpaBIeHHU.

_ _

H nHexomopuvte noHamus:

- IOTEHIINAJ OKTAaBbI —  YETHBIH, IOJIOXKUTEIbLHBIN,
MaKCHUMAaJIbHBIN 3aps/T B JAHHOU OKTaBe (1,24");
- TPAaBUTAIIUOHHBIN IOTEHIIUAJI OKTABbI — HEUETHHIH,

3HAKOIIEPEMEHHbBIN, MaKCUMa/IbHAs Pa3HOCTh CMEKHBIX IIOTEHI[HAIOB
1’24(n1—n2);

- YIroJI CKOJIbK€EHHsA 3apsaja — YroJa II0BOpOTa 3apsja
OTHOCHUTEJIBHO y3J1a (J715 IeHTPaJIbHOTO KyOuKa 3TO 3HaUeHue =39,6°).

CrpykTypa Jozekasfpa € BJIOKEHHbBIM
HMKOCA®3/IpOM YHHKaJbHA — JII000€ BIIOKEHHE
9TOM CTPYKTYpbl Jpyr B JApyra MOXHO
paccuutaTh. Uucio BIOXKeHUM — 44. Kaxmoe
cienymoollee BJIOKEHHE YyBeJINYHWBaeT OKTaBy
BUETBEpPO, UCXOZHOe 3HaueHue =128. Tak u ¢
IIporpammamn «CsetJI», KOTOpBIE
BJIOZKEHDI B 'eHepaTop HA OCHOBE PACUETOB.

Jlonekasap-ukocasap

Cionn | OkTaBa JHepreTUUECKUH MOTeHIuaI (OKTaBUaH) =1,24"
1 128 907769738083
2 512 679051640990112193876920710485206529207942810790




ITpu cHaAMUU NOMEHUYUAN08 MOABLKO €O 2 CA0A
000eKa’?90panrbHO-UKOCAIOPANBLHOU cmpyxkmypul 3anacose
xeamum HaA COMHU MPUALIUOHOE .1em, TO €CTh DHEPreTUUYECKU
Cucrema YmpaBieHus obecrieueHa IOJTHOCTHIO (2 9TO 3HAUHT, YTO SHEPTHIO
MOKHO B3STh ¥ IPUMEHUTD), U TaKe €CJIH CIIYUUTCS OuepeTHON « BostbIoi
B3DBIB», €ro MOXKHO Oyzaer «HabOmiogath ¢ 3emyn» (II0 MHEHHIO
COBPEMEHHBIX VUEHBIX (PUBUKOB). A €CjIM OT TAKOTO IO3HAHUS CIIYYUTCS
nH@apkT y «pykoBogurtess» I'azglIpoma win PocHedTu — 310 MOXKHO
TOJIbKO IIPUBETCTBOBATb.

PacrpesesieHeM 5HEPrud W OOeCIeYeHHEM 3aps0B HYKHBIMH
moTeHIMasiaMu  3aHuMaercsa Cucrema YmpasiieHus, o06Jiagarornas
CIeluaTu3upPOBaHHBIMU cucTeMamMu Koutposnsa. He aumuuMm  Oyzer
HAIlOMHUTH, YTO aTOMHYIO CTPYKTYPY HEOOXOJAHMMO PacCMaTPUBATh CBEPXY
BHHU3, TO €CTh BblCcOKOOp2aHU308aAHHAS, CMPO20 pacnpedeaéHHan
no oxmaeam ITaazma - MamepuaavHasa cmpyxkmypa (2a3,
JHcudxocms, meépooe meno). VceneoBanus aroMa B TBEPAOM Tejle —
9TO KOHEYHAs CTPYKTYpa, a He eIJUHCTBEHHAs, KaK Y HbIHEITHUX (PU3HKOB.

Pe3yspraTsl ncnostaeHus Ilporpamme:

1. ITocaedosameavHoCMb cO30aHUn 2eHomunos Mo3za u
esodumuvle hyHxyuu.

PaccmoTtpum Tosibko Kommnekcnl KaBkas, Anbnbl, Kasudoprus.

Kommiekcbl  AHzbl  (6a30BBIH  KOMILIEKC SKCIEPUMEHTAIBHOTO
obecrieuenus) u Kommiekce Kuraii paccMaTpuBarTCs OTAETBHO.

Kommtexcom Apapar cozaad IIEPBBIM renotun Mosra 421 B 1605
TO/XY /10 HOBOU 3PHIL.

Kommiekce Kazbek cozzan reHotun Moasra 422 B 822 roay 710 HOBOH
SPBHL.

Komiuieke 9apbpyc co3/iasl TeHOTUN 423 B O TOAY, 3aBepIINB
IIOJTHOCTHIO (pOPMHUPOBaHUE MEPBOM IPYyNIIbI, T.€. TeHOTUI Mo3ra 42.
T'enorun Mo3sra 423, kak 6osee coepimenusii, ABUJICA BA3OBOM
OCHOBOH /I JaJIbHEHIlIed OTpPabOTKH BO3MOXKHBIX JOTOJTHHUTETbHBIX
HCIIOJTHUTEIbCKUX byHKITIIT WH/IUBU/IyYMOB 6ostee BBICOKOTO
YIPABJIEHUYECKOTO TMOpsAAKa ¢  JaJIbHEUIIIEro  COBEPIIEHCTBOBAHUS
reHoTUNOB Moara.



B 1433 roay 66u1 oTyueH nepBbii reHoTun Mosra 441 (yrnpayieHue
KOMILJIEKCA AJIBIBI 1).

B 1841 roay 6n11 ostyueH nepBbiii TeHOTUI Mo3sra 442 (AJbIIbI 2).
B 1990 roay Obul mONydYeH mepBBIA reHoTunm Mosra 461
(KaymmgopHuus).

[To mepe BBo/ia HOBBIX QYHKIIUN Y UHAUBUIOB C HOBBIM I'€HOTUIIOM
Mosra BBO/IMJIMCH wuHoBeie MAHTHCCBHI, obecneunBamoiiye
HCIIOJTHEHHE HOBBIX, OOJiee CJIOKHBIX (YHKIUU. VI3MeHeHue KOJIUYecTBa
MaHTHCC Y TEHOTHIIOB Mo3ra 1o Mepe BBO/Ia OTPasKeHbI B TaOJIHIIE.

Ne | Togm 421 | 422 | 423 | 441 | 442 | 461 | 462 | O6bexT
SHeproobecreveHust

1 -1605 |12 - - - - - - Hepycanum

2 -822 17 12 - - - - - Camapkass

3 0 26 15 12 - - - - BusanTtus

4 1433 28 22 18 |12 |- - - Pum

5 1841 36 28 24 |18 |12 - - ITapux

6 1990 36 28 28 |24 |18 12 - CaHkr-IletepOypr

7 2009 36 32 32 |28 |24 18 12 MockBa

K 2012 rogy /1OJIZKEH 6611 BBITD Mo/THOCTBIO 3aBEPIIEH BTOPOU
ka1 GOpMHUpPOBaHUsA, T.e. 3aBepllleHa pabora 1Mo (GOpPpMHUPOBAHUIO BCEX
WH/UBUJIOB BTOPOU TI'PYIIIEI, T.€. ¢ TeHOTUIIOM Mo3ra 46. I1epBbIii UK
OBLT 3aBEPIIEH B O TOAY, a TOUHEEe, 0000-01-17 B 02-11.

2, Oo0ecneueHue cywecmeo8aHUs 2eHOMUNOE 8 npoyecce
ux pacce.neHus.

ITo mepe dopMupoOBaHUSA HOBBIX MAHTHCC, HAPS/TY C BO3MOXKHOCTSMU
Cucrem Yupasnenus (KaBkas, Asbmbl, KanudopHHA) HCIOIb30BAIHCH
OTpaHWYEHHbIE TEPPUTOPUH TI0 TUILY «IIIATPOB», CO3/IaBaeMble O0OBEKTAMU
440. 'paHunbl YaCTOTHOTO AUAlla30Ha, CO37aBaeMble OOBEKTaMH THIIA
440, GopMHUPOBAIIM KOMIIAKTHO TAKYyI0 TEPPUTOPUIO, HA KOTOPOU IILJIO
3ACEJIEHUE Tonsko HOBBIMMUM renorunamu no IIporpamMme camoro
obbekTa. I[IpuBely mpuMep: BEHTPOB Mepecesiiu ¢ Ypaia B Eppory, Tyza
JKe TepesieTesl uX OOBbEKT COINPOBOXKIAEHUSA U TaM «IIOTECHUI» 0e3 BOWH
MECTHBIE «IIaTpPbI».

Ecaiu He y4uuThiBaTh HCKYCCTBEHHOE JlejieHWe TpaHUll, TO
(dopmupoBanue mect A1 paccesernusa reHotunnoB bbLJIO SABEPIITEHO
B XVIII Beke. Ilocne storo 6OpUta TpenocTaBiieHA CaMOCTOSITEIbHAS
«BO3MOKHOCTh» IPOJEMOHCTPUPOBATh IIPEUMYILECTBA TeHOTUNOB Mo3ra
npyr nepen apyrom, IIPOBEPUTDH CEBA u nposaBuTh HEOCTATKHU, a



TaK:Ke OIpeNeIUTh IIyTH «PEKOHCTPYKLIMH» 4Yepe3 IMOCJAeAyolue
Jlo0aBJIeHUsI MAHTHCC. BBIsSICHEHUH TEPPUTOPUATBHBIX OTHOIIIEHUH B 3TOT
repuo/ 6bLTI0 IOCTATOYHO MHOTO U, TI0 CyTH CBO€eH, — 6e3npuunHHbIX. Hazmo
OTMETUTH, UTO TeHOTUIl 423 — 3570 YHUBEPCAJIbHAA BA30OBAA
OCHOBA 1o otpaboTke Bcell TaMMbl MaHTHCC U UX JaJIbHEHIeMy
COBEPIIIEHCTBOBAHUIO, UX JEUCTBUTEJIbHBIU KOJ 423XXX, IJl€ «XXX» —
dyHKITMOHATIbPHAS ¥ MHAA Pa3HOBUIHOCTh reHoTHUNA. Ecin mepBuuHas 6a3a
mo (GOPMHUPOBAHHUIO WHAWBUIOB JTOro reHoTHUma Mosra ObLIa
chopmupoBana B BuzaHTHHU, TO €€ NPOAO/KEHHWE B JlaJbHEUIIIEM
oTpabaThIBAJIOCh HA TEPPUTOPUSIX BOCTOUHON YKpPaUHbI, YaCTH TEPPUTOPUHU
Poccun, 3amaguoit Benmapycu, wactu Tepputopun KaBkaza ¥ BOCTOUHOU
boarapuu.

TepputropuasibHOE 3aKpeIUIEHHE IO CYIeCTBOBAHUIO WHIUBUJIOB C
reHotuioM Mo3sra 423xXxx ObLJIO 00ecrIe4eHO BCEMH COIPOBOKIAIUMU
OPTaHU30BAaHHBIMU BO3MOXKHOCTSIMU OOBEKTOB M CHUCTEM, IO/ KOTOpbIE
OB OTCTPOEHBI MAHTUCCHI ATOTO TEHOTHUIIA BO BCEM CBOEM Pa3HOOOpa3UU.
9TO Kacayioch BcexX BONPOCOB ObITUSA, KOTOpoe yuéHble Oyyr HASBIBATD
PASBUTUEM nuBWwiIu3anuu. B 1eHCTBUTEIBHOCTH, ITPOUCXOIUI
OOBIKHOBEHHBI IPOTPAMMHBIN IeJIEBOM IIpoliecC Pa3BUTHUSA T€HOTUIIOB
Mo3ra u cBepIlleHHEe BCETO, UTO TPeOOBAJIO UX OBITHE.

3. (Dopmupoeauue 3anacos.

Bech 00BEM pa3IMIHBIX THUIOB HHAWBHUOB IO BCEM IOJIYYEHHBIM
reHoTuIaM Mosra, CKoJIbKO ObI UX He c(OOPMUPOBAJIOCH, JIOIKEH OBbLI OBIThH
COHPOBO)K,Z[EH 1 OBECITEYEH Bo BcéM MOTpeOHOM KOMILIEKCE JIJIsI
ceoero OwpiTuss. He wuckmouennem, a OCOBBIM BHHUMAHHWEM
ABJIAJIOCH J1a’Ke CONPOBOXK/IEHUE 10 OOPETeHHI0 caMoro OHOJIOTMYeCcKOTro
MexaHU3Ma © obecreueHue 1ieecoobpa3HpiM mnuTaHueMm. Cucrema
YopaBieHuss TakK CONPOBOAWJIA MpoIlecC MHUINEBApeHUs U CcaMHu
ynotpebasemble npoayktsl nutanusg, yto OBMEHHBIE ITPOITECCHI
IIPU UX IlepepaboTKe COOTBETCTBOBAIN HAJIMYHIO YCTAHOBJIEHHBIX KaXKOMY
reHoruiry Mosra MaHTHcC.

B crpaHax Oro-BOCTOYHOM A3WM NIUTAIOTCA Aa)ke IIayKamMu, HO
oOMeHHbIE TIPOIECChl ¥ HUX IMPUMEPHO B 1,4 pasa BBIIIE OCTAJTbHBIX,
II03TOMY IIayKH JIJIsI HUX CheIOOHBI. A HHAUBUHI ¢ TeHOTUIIOM Mo3ra 423
9TOTO €CTh HE MOTYT, UM «IIAIIJIBIK» OOJIBIIE MOIXOAUT. BeAKMe MONBITKA
JINETOJIOTOB HAaBsA3aTh Pe3yJbTaThl KAaKOT0-TO «CBOETO HCCJIEOBAHUSI»
OPUEHTHUPOBAHbI TOJIBKO HA pas3pylleHHe TOW TapMOHHUU, KOTOpas HX



moszram HUKOI'JIA HE BBLJIA noctynHa u sBJsieTcs He 0osiee, yeM
dbapcom u 6uzHECOM.

Hazmo ObL10 He IPOCTO CO37aTh 3amlachl MHIKA, HO U OOYYUTH BCEU
HEOOXOUMON TEXHOJIOTUU TI0 OOpPEeTEeHUI0 3aIlacOB CAMOCTOATEIBHO —
Hayuums svlpawjusams U 3a2omdasausams mpeoyemyro nuwy
019 Kax)c0020 UHOUBUOA CO2AACHO O0COOEHHOCMAM e20 2eHomuna
Moasaa. Heob6xogumo OBLTIO IIPOBEPUTH BCIO rapMOHUIO
IHEPI'OBMOTI'EHE3UNCA «PYBAIIIKM» kak mponecc TapMOHHUH C
yCTaHOBJIEHHBIMH MaHTHUCCAMH.

«OnBITHBIA TOJUTOH» OBLI CO3AaH IOA ympasiieHmeM Kommiekca
AHJTBL. MecTHOMY HaceJIeHUIO BBEJIU BCE Heo0XOouMble
SKCIEPHUMEHTAIbHbIE MAHTHUCCH BCEX BO3MOXKHBIX B OYyAyIEM T'€HOTHUIIOB
Mo3ra, 1 OHU Ha IPOTSKEHUU CTOJIETHUU YCIENIHO SKCIEPUMEHTHUPOBAIIHU C
IPOAYKTaMU MOPS, KUBOTHBIMH W 3JIaKaMH, OTpabaThIBasg OpyAus TPYAQ,
JIOBA U TEXHOJIOTUH BBIPAIIIMBAHUSA U 3arOTOBKU. /0 HACTOSAIIETO BpEMEHU
OCHOBHBIE 3aT1aChl TPOMBICJIOBOH PHIOBI — Y MOOepexbs Uy, a HaceJleHne
ITepy (Maiis1) B pe3yJibTaTe SKCIIEPUMEHTATbHBIX UCCAeOBAHUN JI0OMIIOCH
TOTO, YTO 00JIee 90% 3JIAKOB, KOTOPbIE OHU BBIPAIIUBAJIH, UCIIOJIb3YIOTCS
cerofHsa Bo BcéM Mupe. VIHTepecHO TO, YTO BbIpall[UBaHUE 3JIaKOB 1IIJIO HA
PA3HDBIX ropupix BBICOTAX, wmo coomeemcmeyem pasHbiMm
KAUMAMUYUECKUM YCAOBUSIM NO napanieasam Ha 3emae. Tak, B
HU3MEHHBIX Spycax BBIPAIIUBAINCH TpPOMHMYECKHE (PYKTHI, BBIIIE —
3€epHOBBIE, €€ BblIllle — KapTodesb U Tak Jajee.



MopenpoBaHre MOBEPXHOCTH 3eMJIM LIJI0 Ha JOCTaTOYHO MaJjiOM
yuacTke mnoj ynpasiaeHueM Kommiekca Axzpl. Ilo  3aBepiieHun
SKCIEPHMEHTAIBHBIX pA00T MA@HMUCCHL C HACEACHUS ObLAU CHAMBL, U
noceaenHusn Maita ucuedau. Kcratu, nepBble maHIychl OOHAPY:KEHBI B
DKBaJiope, epBble MUpaMubl HaJl o0bekTamMu — B Ilepy, Ha Ilanamckom
nepemeiike, B Mekcuke. 11 He HykHO 601ee HUKAKUX JIETEH/I n
MYUYHUTEIbHBIX «HAYYHBIX» (aHTa3uil o noceseHunax Maiisa. JlabopaTopHas
pabota u He OoJiee.

4. @opmuposaHue u pacnpedeneHue nNo GyHKYuaM.

ItaBHOUM 3amauert CucreMbl YIpaBiieHUs ObLIO CO37jJaHUE TaKUX
OHOCTPYKTYD, Mo3sr KOTOPBIX JOJIZKEH OBLIT IIOJIHOCTBIO
COOTBETCTBOBATD Bcem IIporpamMmHbBIM ycTaHOBKam CucreMsl U
OBITh MOJIHOCTBIO yIPAaBJsAEMBbIM. IIpH 3TOM BOILIOIIEHHOE YIIpaBJIeHUE
BCEro OBITHUS WHAWBUJIOB U COIMAJIbHAS OPraHW30BAaHHOCTH OOIIEeCTBa
nokHbl 0btH 0bITh TOJIBKO B ®OPME ITMPAMMW/IBI (IIOCKOJIBKY
Tak TpeOOBaJOCh BBE3EHHHIM 0a30BBIM OCHOBAaHHEM IIPH IOCTPOEHUU
yIIpaBAomuX nHPopmamnuii). [IoBTopiock, 4To:

Yposens 1 — Mommuax (Aysutax, Bynzma u mpodee), rerotun Mosra
481.

YpoBeHb 2 — «30JI0TOM MWUIHOH», TeHOTUNbl Mo3sra 461, 462,
463, 464, 465, 466.

YpoBeHb 3 — «30JI0TON MULIHAPA», TeHOTUIIBI Mo3Tra 441, 442.



«30JI0TO MWUIMOH» — 3TO Kpellbl, YIpaBidioniyue (UHAHCAMU,
HAyKOU, COIIMYMOM U pacupezieJIEeHHEM BCeX BHUJ/IOB MAaTEPUAJIbHBIX OJIar u

YCIIYT.
«30JI0TO MWUIHApA» — IPOWU3BOJICTBO U IIOTIOJTHEHHE 3aIlacoB
MaTepUaJIbHBIX OJ1ar, MOJITOTOBKA U 0OecIieYeHre YCIIyT.

OcrasipHOe HacejeHne He TpeboBasioch u  MOIJIO  ObITH
YHUUYTOXEHO. Ho yHUYTOXXUTHh HECKOJIBKO MUJJIMAPJOB JIIOAEN B
OJTHOYAChe — HEBO3MOXKHO. BepHee BO3MOKHO (KakK, HallpuMep, IMHO3aBPOB
B CBOE BpeMsi), HO 3TO BBIBOBET 3KOJIOTHYecKylo Karactpody. IloaTomy
MIPOIECC «YHUYTOXKEHUsI» U3 IOKOJIEHUs B TIOKOJIEHHE OBbLT «3allyIIeH»
OoJiee cTa JIET HA3aJl U HAYaJICSA OH C «U300peTeHuss» TabJIETOK, BaKIIUH,
reHHOMOAU(PUITUPOBAHHOT'O IIPOJ0OBOJIBCTBUSA U T.II. 11 BTOpPOE — BCe IJIAHBI,
CBsA3aHHBIE C TpeThell MUpOBO BOMHOI Kak co cropoHbl CIIIA, Tak u co
cropoHbl CCCP, KOTOpBIE CETO/IHSA CTAHOBATCA IMyOJIUYHBIMU, — 3TO ILJIAHBI
no YHUUYTOXKEHUIO u COKPAIIIEHNIO HACEJIEHUA 3emuu B
cooTtBercTBHU ¢ [IporpaMmMHbIME mporieccaMmu 36poBckoit CY.

5. Paccmompenue pe3yavmamoas.
BepHEMcs K aTOMHOM CTPYKTYPE.

BHemrtHUNI KOHTYP U TeTpas/pajibHble CBA3U IOCTPOEHBI C
WCIIOJIb30BAaHUEM IIPABUJIA 30JI0TOTO ceueHUs. l[eHTpasbHBIN KyOWK, Kak
OCHOBA /|71 TOCTPOEHUA MAaHTHUCC, CO3/IaBAJICSI HHTEPBEHTCKON CUCTEMOMU ¢
mpuUMeHeHueM TpocThix umcesn. OpHako mpu B3pbiBe PasToHa (mIaHera
B30pBaJsia cebs BMecTe ¢ TeMU, KTO ObLI psazioM ¢ He) 6p11 YHUYUYTOXKEH
MHTEPBEHTCKUU apXUB IPOCTBIX uHcesa 6blwe 128 oxmaewul. ITo
okazasiocb TaBHbIM IIPEIIATCTBUMEM pna ¢opmupoBanus Mo3sra
(MaHTHCC) MHOTUM CJIEIYIOIIUM F€HOTHIIAM.

HarmomHI0, Kak co371a€Tcs Hy»KHas yactora. /[y1a Toro, 4ToObI CO3/1aTh
uHAuBUA ¢ reHoturiom Mosra 481, mago umers Mo3r HE HUZKE 512
OKTaBbI, HO KOHTPOJIb 3TOT0 Mo3ra o/KeH ObITh He HUKE 533 OKTaBhI, a
TaKT He HIKe 548 OKTaBbl. PacuéThl — OIyCKalTCA.

IIpaBuia ¢popmMupoBaHua:

- HAWUTHU BCe IPOCTHIE UNCJIA B IMANIa30HE 512-548 OKTaB;

- TepeBecTU Bce HaifleHHbIE IPOCThle Yucjaa B 8-yi0 U 12-yI0
CHUCTEMbI CUMCJIEHUS,

- 0TOOpATh TOJIBKO Te MPOCThIE YHUCJIA, KOTOPhIE HMEIOT CMEKHBIE
MIPOCTHIE;
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- 0TOOpAaTh U3 YHCeJ TOJIBKO Te, KOTOpble UMEIOT B 8-01 cucteme
OKOHYaHHUE «777» U CMEKHOE «001», B 12-011 cuctemMe — « BBB» 1 «001»;

- CJIOKUTH IIPOCTOE U CMEKHOE YHUCIIa;

- IIpU Pa3JI0KeHUU pe3yJIbTaTa YUCJIO KBAHTOBAHUI — 5TO OKTABa,
YHUCIJIO PP «5» — 3TO YUCJIO CBA3EH € MEHTOH (MKOCA3ApOM), HE JIOJIPKHO
ObITh Oosibie 12. He momyckaeTcss HayJiMdue YucjiIa «3» MPU Pa3JyIoKEeHUH
pAna;

- OCTaTOK pAa3JIOKEHHA JOJDKEH YKJIAJbIBAaThCA B TabOJIUYHOE
3HAYEHHUE, YCTAHOBJIEHHOE TOJIBKO JJII MATEPUAIBHBIX CTPYKTYP.

Eciu Bo3HHKasla HEOOXOAHUMOCTh CO37aTh HOBBIE ITHPAMU/IbI, OHU
00513aTeJILHO CO3IaBaAJINCh.

Bcnomuauwm ITymkuna — IImkoBasa /lama («3»), 7, Ty3 (B wiu 11).

Hcxonmst u3 oOMIMpHEHIero Auamna3oHa 4YHCes, a TaKXKe ITPaBUII
[IOJIy4YeHUs YacTOT, cyIe/lyeT 3aMeTUTh, UTO JJIs pPellleHus TaKou 3a7jauul U
JIOCTYDKEHUsA 1lesin  1moTpebyioresas Tpwuinonsl Jer. Ho Cucrema
YopasiaeHusa 3eMyin NpUHAJA MHOe peumieHue — CBopaumuBaHUe
nevicreyromux ITporpamv u JIMKBU/IAIIMA BCEI'O BBe3€éHHOTO
HUHTEPBEHTCKOTO0 Mycopa, a MMeHHO: «lloTepATp B KajieHAape
IocJIe/lHIE 2000 JIeT», BepHyThesA K cocTostHUAM O roga HoBoi IpsI u
IPUCTYITUTH K GOPMHUPOBAHUIO MHOTO «30JI0TOr0 MUJLIOHa» . HO caesraTh
3TO HEOOXO0AUMO TOJBKO € HCHOJb30BAaHUEM IPAaBUJIBLHOTO
30J10TOTO ceueHusd. [Ipu sTom Bee, co3nanuble ocsae O roga UHAUBU/IBI
IepeBOAATCA M0 MO3Ty B COCTOSIHHE TeHOoTHuIa 423 (YnpasjieHue —
Aab0Opyc), a TeHOTUIIBI 421, 422 niony4daioT B [IHK cBoiicTBa mpumartos
B COOTBETCTBUH C Teopuel JlapBuHa (KCTaTH, IIepBble 0COOU yrKe MOSBUINCH
13 OJIM3KHUX €ro Jpy3€ei), YTO BbI MOKETE OTYETIMBO HAOJII0/1aTh, 0COOEHHO
o TB.

Yto OyzeT U3MEHEHO IIPU TAaKOM IIepexo/ie y ObIBIIMX FeHOTUIIOB 421
M 422

- MEHSIIOTCSI MAHTHCCHI IIOCTPOEHUSI JIUMMBI, KOCTEM, MBIIIIIT;

- MEHSIOTCS MaHTHCCHI OOMEHHBIX MPOIIECCOB — 3PEHUs, CIyXa,
ocsA3aHus, 000HAHNA;

- MEHSIOTCS MaHTHUCChI OOMEHHBIX IIPOIIECCOB — JIbIXaHUS,
1epepabOTKY MUIIN, KOOPAUHAIIUH JIBUKEHU;

- MEHSIIOTCSI MaHTHCCHI  KPOBOOOpAa30BaHUSI M MAaHTHCCHI
KPOBEHOCHOM CHCTEMBI.
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Knura 1. PackpsiTre COKPBITOTO.
I'maBa 3. OcHOBBI TOCTPOEHUA MaTepUaIbHOr0 MUPA U POPMUPOBaHUE TreHOTUIIOB Mo3ra

Mporpammbl Co6biTus

——["eHoTUNLl Mo3ara 462-466

> [eHotun Mosra 481(Kanudopnusa)
MeHoTun Moara 442 Am.nuzf

Ckayok B “Hay4HbIX" NO3HAHUAX
“Cuna pener”

leHotun Moara 441(Anbnbi1)
3aBepLueHne nNporpammel ynpasneHus
yepea 42 reHotun Moara

Mporpamma 3a;|5u1'b| “Xpucroc”
“PenHkapHauu

—— YnpasneHue ot “BcesbllwHero”
(MHCTPYMEHT — penurus)

lenotun Moara 423 (3ne6pyc)

CoumanbHble LeHHOCTU
Pa3ssutue kynsTypbl
TepputopuaneHble onpegenesns
rpausuy nog reHotunsl Mosra

leHoTtun Moara 422 (Kaabek)

Mepeas ya4Hasn NonbITka UHTEPBEHTOB
No yCTaHOBNEHMIo “nayybux” Mosrose B
“pybaiuky” niopew

FexoTtun Moara 421 (Apapar)
OTpabortka npoueccos

3HeprobuoreHesuca no obpasy

NAEHEHHbIX NyMaHona0B

bl OpekTamu 440)

3bika”, Mains
Moar atmocgeps! (-2200-+12400m)

Ba3oBble pagnaunoHHble YacToThl 4ns

3THWUHECKNX rpynn

DopMUpoBaHUe rpaHuL obutaHua
rpynn (npuesiaka k cnoto Ne2)
KOHTPOnb KONUYECTBAa U YUCNIEHHOCTH
3THOCOB

OrpaHu4eH1s No cMelluBaHuio
3THOCOB (Tpaauuuu, NoBepbA)

XpoHosnorus coObITHI
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Bcé sro Hampsamyo cBszaHo ¢ mnogHbIM HEBOCIIPUATHMEM
PeaIbHOCTU TIPOUCXOAAIINX U3MEHEeHUU OKpY»Kalolllell cpe/ibl U YCJIOBUU
obuTanus. KosmuecTBo «Ipeckas3aTesieii» yKe PacTET KaK CHEXKHBIN KOM,
0COOEHHO Ha YKpauHe, TOJIbKO TOBOPAT C TPYAOM U Hepa30oopuuBo. OgHAKO
«aloKaJIuIICHuca» W TMPHUIIECTBUS «AHTHXpHcTa» He Oyzer. Ckasku
3aKoHUWINCh. Bor 3mech, B artoii HEIIPOCTOWM CUTYyaIllu¥, TJIaBHBIN
IIOMOIITHUK — 3mo IIpozpammut «CeaemJI». Ho He Hy:KHO 3a0bIBaTh U
coocteerHoe CTPEMJIEHUWE B ITIO3HAHWW, wnauve IIporpamMmmsbl
obecrieuat «koMpOpPTHOE» JTOKUBaHUE Bareii «pybarnike» u He OoJiee.

B nepByto ouepesp, yke yHuuTOKaercss Mosr (BMecTe ¢ HOCUTEIEM) Y
HapKOMAaHOB, aJIKOTOJIMKOB U Ipe/icTaBUTe el npectynHoro mupa. Kerary,
cTpacTh K ¢UHAHCAM IMpU3HAHA OJHOM U3 (popM HapkoMaHHU. Tak Kak
BJIACTH, KOTOPBIM IIOPYUY€EHO cO0JII0AaTh KOHIlen Iy [IporpaMMbl, TPUHSAIN
COCTOSIHHE IIaCCUBHOTO BBDKUJIAaHUA, OHU OyayT 3ameHeHbl. CeromHs
HeXKeJlaHWe BJacTedl peaJibHO YyOpaTh HapKOMaHUIO, aJIKOTOJIU3M,
M3/IOMMCTBO, PacTJeHHEe MAaJIOJIETHUX, PUTyaJbHble yOWIICTBA U IpoYee
pacieHuBaeTca Kak coydacTue.

6. IIyck Hoeoit IIpozpammbl.

[Tyck HOBO¥ IIporpamMMmbl B IIOJTHOM €€ aceKkTe OyeT OCyIIeCTBIEH B
2020 roxay. Ceiluac oueHb MHTEHCHUBHO HJYyT BCE IMOATOTOBUTEJIbHBIE
nepexoAHble mporecchl. /[0 2020 roaa IUIAaHUPYeTCA CylleCTBEHHOe
cokpaimeHue HacejgeHusa B wmupe. OtHocuThca k 3tomy HYXKHO
CIIOKOUMHO. Byznet npousBen€H orBoA JIyHbI Ha 1500000 KM OT 3eMJIH,
cOOpKa Bcex CIyTHUKOB I1aHeT BOKPYT CoJTHIIA, TTIepeCTPOEeHUE CTPYKTYPhI
CosiHita 1 MHOTOE, MHOTO€E Apyroe. HauaBiiunce, 3TU IIPOLEeCChl OCIeTHIE
10 JIET IPOMCTEKAIOT Y HAC Ha IJIa3aX, U CETOHA OHU yKe OTUETIUBO BUTHBI.

3.2. 00beKT 440 (BapuaHT AJIBITUHCKOTO
KoMmiiekca)

Komrutekesl AJIBIIBL 1 M AJIBIIBI 2 UMEJIA COOCTBEHHBIE 00BEKTHI THUIIA
440, KOTOpble OTJINYAINCH OT O0OBEKTOB THIA 440 Ha Komriuiekcax Ypai,
Kagkas, Kaiinac u mpoumx.

[Tocse COOTBETCTBYIOIIUX NPeoOpa3oBaHUN OOBEKT 440 HCUYE3AT
(onTuuecku ero 6osibiie He ObLIO BUAHO). CaM OOBEKT, KaK IJIA3MOMU/I,
YXOAWJI Ha TIVIyOMHY J0 4350 M H HaxOJAWICA B CTPYKType
5HeprouHGOpMaIMOHHON PEMIETKU.
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OO0BeKT THIIA 440 COBEPIINI BPEMEHHYIO ITOCATKY

[Ipu mosydyeHUM KOMaHABI OOBEKT IMOJHUMAJICA JAJI HCIOJTHEHUS
JIPYTUX TMOCTYIUBIINX KOMaHJ (BIUIOTH A0 MpUMEHEHUs opyxkwus). Boiee
9TOT OOBEKT, KaK U JIpyTHe, HaBepxX He BhINjeT. Bece IIporpamMmbl BhIXO7A
pachopMUpOBaHBI.

OcHOBHBIE XapaKTEPUCTUKHU 00BbEKTA 440
(AsrpINICKU BAPUAHT)

OOBbeKT UMesI TPpU pas3fieIbHbIX CHUCTeMHBIX I'eHeparopa (9-M-I'): syieKTpUYeCKui,
rpaBUTAIIMOHHBIA, MarHUTHBINA (hopMHUpoBaTeN b HUMITyJibca). IIMJIOTHI He HUMeEH
MHOTHX CTPYKTYP, BCE UMEIOIIHUECS CTPYKTYPhl MUHUMHU3UPOBAHBI TaK, UTO HEPEXOJ,
U3 31 B 57 OKTaBy Npou3BOAmWICA 6e3 moTepb. J[albHOCTh AEHCTBHUA Ja3epHOM
YCTaHOBKHU 3aBHCEJIa OT BBICOTHI (IIPH BHICOTE 2000 M MOXKHO OBLIO IPOU3BECTH
VHUUTOKEHHE 0 IJIyOUHBI 50 M). KoJsibIla 3aIuThl HIMEJIN B CBOEH CTPYKType 2382
MaHTHUCCHI 10 BCEM AaTOMHBIM CTPYKTypam (IIph IIOCTOPDOHHEM BO3/IEHCTBUU
JINKBUAUPOBAJICSI HE TOJBKO OOBEKT BO3/IEHCTBUS, HO U CpPeZla, B KOTOPOH OOBEKT

HaXOUJICSA).

Ne XapakTepuCcTHEKa OT Ho
1 |[uameTtp B 31 OoKT. (max) 48 m

2 |J[IluameTp B 57 OKT. (max) 2,4 M

3 |Bec B 31 okT. 106 KT
4 |Bec B 57 OKT. -

5 |I'nybuna nocaaku (57 OKT.) 4350 M
6 |Bricora mognEéMa B 57 OKT. 12400 M
7 |BbicoTa mogbEéMa B 31 OKT. 4800 m
8 |JlasbHOCTD IT0JIETA, KM. 8500 kM
9 |Ywucao xosern 3amuThl (1%) 4

10 |Ywmciio nuIoToB 12

11 |Ywucsio 1a3epHbIX YCTAHOBOK 6
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12 | JaJIbHOCTh JE€HCTBUA 6,4 KM
13 |9JIeKTpUUYECKas MOITHOCTD 1046 BaTT

14 |CmeHa rpaBuUTaINU, M/CEK2 -12,4 12,4
15 |Bpewms nepexosia B 31 OKT. 2 ceK
16 |Bpewms nepexosa B 57 OKT. 7,2 CEK
17 |Ilmomazps o6paboTKu 12 KM?2
18 |Marepuas 31 OKT. Os187

19 |Yuciao MaHTHCC B 57 OKT. 666

20 |Yucio MaHTHCC B 31 OKT. 248124

21 |Ywmcso maccaskupoB B 31 OKT. 884
22 |Ywucsio maccaskupos B 57 OKT. 44
23 |KomaH[IHBIH A3BIK Pycckuii

24 |Ywucao reHEpaToOpoB 6

Martkou (6azoii maia nepeBo3dku) BCEX OB'BEKTOB Ttuma 440
asinsanack Jlyna. Ilpu cBasu Jlyna-3emisa coszpgaBasiace BPEMEHHAA
TPYBKA cBsi3u, 10 KOTOPOH IJIa3MOH/IbI B 57 OKTaBe IPHOBIBAIN Ha
3eMIIo.

Ha 3emsie 70 mocasku 0OBEKTOB OBLIM IPUTOTOBJIEHBI HE TOJIBKO
MecTa TIOCaZI0OK, HO ¢ MeCTa XpaHEHHs, a TaKXKe IMPOJIOKEHDI
SHeprouHGopManoOHHbIE KaHaJIbl. IHepouHopMmayuoHHbLE
KaHAAbL CBA3BIBATIA KK 00BEKT C COOTBETCTBYOmMNM KomIuiekcoMm, ¢
I'masuoit Cucremoit Yupassienus, ¢ Cucremoit Yupasiaenus ObbekraMu, C
INEHTPAMM ITOJAKAYKMU (xak bepmyzasl, Hampumep).

YuuthiBasi, 4YTO BCe OOBEKTHI THIA 440 — KOHTHHEHTAJIbHOTO
O0a3upoBaHUs, EPEXO/IHBIE MPOIECChl Y HUX ObLIU OoJiee CJIOKHBIE, YEM Y
00'bEKTOB MOPCKOTO 0a3MPOBAHUS.

Y 00bexTOB THUNA 440 OBUIO YeThbIpe BUjAa HpeoOpa3oBaHUM UX
COCTOSHUSA:

a) 31 €= 57 IOIBEM U II0CATKA;

0) 31 €= 57 3aUNCTKa TePpPUTOPHUU (BCE COBPEMEHHbBIE IIyCTHIHU —
cJ1eJibl YHUUTOKEHHOU BBIBIIIEN IIMBUJIN3AIINU IIPU BTOPKEHUN);

B) 31 €= 57 nepeJsiet Ha JIyHy u 00paTHO;
I) 31 €= 57 IepeBO3Ka MacCaKUupoB.
Nudopmarusa Ha KOMIIBIOTEPHI 0O'bEKTOB IMOCTyTIAJIA:

- oT Cucrembl YpaBjieHus (12 cucTeMa CUNCIIeHNA);

- OT UHBIX 00BHEKTOB (6 crucTeMa CUKMCIEHMs);

- oT buoctpyktyp 42, 44 reHotunoB Mo3sra (3 cucrema
CUMCJIEHHS).
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I[OHOJIHI/ITCJIBHBIC XAPAKTCPUCTHUKHA 00'bEKTOB THIIA 440

Neo Komnbrorepsl XapaKkTepuCTUKN

1 Yucao KOMOBIOTEPOB 12
Hcnonp3yeMbli ras Jiist CBeueHUst

2 Y a Kcenon
WHAUKAIIUU

3Be3zga Jlasuga (12-6-3 cucTeMBbI

3 dneMeHTapHASA TYEUKA TaMITU "
CUKCJIEHNA)

4 Paszmep cyioBa 6

5 Pasmep A4eliku TeKkcTa 144

6 TakTOBBIH HHTEpPBAJ IpUEMa-Tiepesauu 0,0555 CeK

7 Tabuma npuéMa-nepeadn 12*12

8 Cxopocth 06paboTku (pacuéTs) 124 tepal'ng

9 Croco0 xpaHeHus nHGoOpManuu Onruyeckuil, Ha 59 OKTaBe

10 | EmMkocTh mamstu ogHOM 9BM 484 tepa/laBuy

11 | Yucso TpaHC/IATOPOB C A3BIKOB 336

12 | Cton-kazap skpaHa (BHEIIHETO) 1¥4 M 0,036 cex

HeszaBucumo OT cUCTeMBI CUHCIIEHU, IOCTYNIUBIIasg UHQopMaIus B
KOJINPDOBAHHOM BHJIe 3allOMUHAIIACh B OJHOU sYeliKe MaMATH U 3aTeM
nepeziaBajgach Ha 00paboTKy B 8 (BOCBMEPUYHOM) CUCTEME, TO ECTH IO TUILY
3Be3Abl JlaBuzia, XpaHwia WHGOPMAIUID OJHOBPEMEHHO B 4 CHCTEMAax
cumncaeHus. B 57 okTaBe KOMIbloTep paboTasl B aBTOMAaTUYECKOM PEKIME, a
B 31 okrtaBe nwiotei WMCIIOJIb3OBAJIM HWH®OPMAIINIO,
00paboTaHHYI0 Ha KOMIIBIOTEDE.

OOBeKTHI THITIA 440 UMeJIH COOCTBEHHbBIE ['eHepaTophI 110 OKTaBaM 67-
127, a Takke cooctBeHHy10 CUHXPOHUM3AITNIO TAKTA BpeMeHH, UTO
BaXKHO /IJIsI BCeX OKTaB 3TOro JuamnaszoHa. Kpome Toro, oHu mMMesn CBOU
KajJleHZapb U cBoio IIporpammy, KoTopas BKJHOYajlach B Cjydae
HEKOPPEKTHOTO UCIOJIb30BaHusA o01el [Iporpammbl. Ha kaplii oTpe3ok
BpeMeHU O0BEKT MMesl 6 BapHaHTOB aBapuUUMHBIX [Iporpamm, a B ciydyae
BO3HUKHOBEHHS TAKOBOTO, OOBEKT IMMPOU3BOAUII MTO/bEM U MHHUITHATUBHYIO
Koppek1uio Baemne [IporpaMmMel.

Kakum OBLT peXUM BBIXOJIa UM IIOCJIEI0OBATEIBHOCTh JIEHCTBUU
o0beKTa, JKejamllpe MOTYT IIOCMOTpeTh B paborax (pacuérax)
A. XarTbI100Ba.

TpybOka i1 BeIxosia o0bekTa (Tui 440) — 3to KAHAJI TIJTA3MBbI,
IIO3TOMY BHEITHHUIN KOHTYP OOBEKTa IPHU BBIXOJlEe (BXO/€E) MMeJT 3alUTy B
BHJle IUIAa3MEHHOro Hepaspyliawomerocsa 1mapa. llocie 3aBepiieHus
TPAaHCMYyTallUd II0 MPOrpamMMe OOBEKT UCIob30Ba I-M-I' T'eHepaTopsI
(9nexkrpo-Marnuro-I'paBuTaniioHHBIE) c coOCTBEHHBIM 3a1acom
3JIEKTPUYECKOr0 MOTEeHIhaIa.
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3.3. Kiracrepunaa Cucrema YupasJjieHusA

Crapass KoHCTpyKIMsI OpraHW30BaHHOTO OBITHA JIIOJIEH 1O BCEM
chepaM ©X KU3HEHHOTO YKJI3/la HA BCEX 3JTamax OOIIECTBEHHOTO U
IMBWIN3AIMOHHOTO pa3Butusa — amo CynepKaacmepnasa Cucmema.
Ona 6puta BMEHEHA M3BHE 1nyTéM MHTEPBEHTCKOTO BMeEIIATEIHCTBA
ZUisi oOpeTeHHMs «COBEPIIEHHOrO» YIpaBJeHUs U NPUJAHUS COCTOSHHUUN
BCECTODOHHEIO0 KOHTPOJIA HAJZ[ BCEMH IIpollecCaMM, CBA3AaHHBIMU C
HCIIOJTHUTEJBCKUM ydacTueM JrioZied B yciaoBusx wux BEIITHOI'O
INIPUMEHEHMSA npu BOIUVIOLIEHWU [BYX TIJIABHBIX HWHTEPBEHTCKUX
ITporpamm D6poBckoit Cucremsl — «Pazeumue zeHomunoe Mo3za» u
«Pa3eumue aHep2o6uO2eHe3uca naomu».

Bcs MHOTOTPAaHHOCTD TAaKOBOTO YIIPABJIEHUs, OXBATHIBAIOIIETO, B TOM
yucsie, U Bce GOPMUPYIOLIHUECS U IIO3TAIIHO COBepIIeHCTBYIoIHecs cepbl
OBITHSA, YIIpEXJAIoIle CcompsArasg BCE 3TO € HHEPronHGOPMAIMOHHOMN
TPaHCJIALMEN IT03HABATEJIBHOTO U YIPABJIAKOIIEr0 XapakTepa cO CTOPOHBI
YK (KaBka3, Anpnel u KanudopHusa) npu BOBJIEUEHHOM COCTOSHUU
HICIIOJTHUTEIBCKOTO Y4acTus JIloJled, — BCEé 5TO BOCIPUHUMAJIOCh UMU Ke
(T.e. TIOABPMM), KAK «€CTECTBEHHBIN» MIPOIECC PA3BUTHUS IUBUIN3AIINH. Bes
crapag KoHCTpyKIMsA OpraHHM30BaHHOTO ObITHA OblIa IpescTaBIeHA
OT/IEJIbHBIMM KJIacTepaMu C(POPMHUPOBAHHBIX KOHCTPYKIIUN Bcex cdep
OBITUA COOOINeCTB U3 JIIOZeH, Treorpaduyecku pasMelEHHBIX |
Pa3JNYEHHBIX  OTAEJBHBIMH  IIporpaMMamMu  CBOETO  Pa3BUTHA,
yIpaBiseMbIMU M CTPOTO KOHTPOJIHMPYEMBIMH CO CTOPOHBI CTapoi
MHTEPBEHTCKOUN CHucTeMbl YIIpaBIEHHUA.

IIpesxcHan Koncmpyxuyusa, Kax CynepKaacmepHhasn
Cucmema, noaHocmvi0 nomepneaa ucmopuveckuil kKpax,
HAYUUHAA C AUKBUIAYUU IHEP2OUHPOPMAYUOHHOU MPAHCAIYUU
co cmoponst Ynpasasowux Komnaexkcoe cmapoit Cucmembl.
OcHnoenvle IIpozpammubl ynpasaeHus ObLLAU AUKBUOUPOBAHbBL
1985.10.25 (o0HOoB8pemeHHOe 3emaempsaceHue — H3pauaw,
Hmaaua u Aecmpaaun, JUKBUAAIUS  CEPBEPOB-XpaHUTEIEH
IIporpamm). B amoilt ceas3u eé odaavHellwuee cywecmeosaHue
gecbMa CKOpOmMevHo. A 8 pamkax mexkyuwe2o epemeHu oowux
npoyeccoeé — 3TO €Ié U aTaBU3M UyKaAou A 3emsm u YesoBeka
«uuBUWIM3anun», koropsrii JIMKBUJIVPYETCA HOBOM (Bocco3maromerics
ponHoii) Cucremoii YmpasieHusi. Ho amo He o3Hauaem, umo
makoeoil npouecc 3anyuweH Ha CcamMoméxk, He umernwuil
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KOHKPEemHOo20 6blpaidceHust 60 epemeHu. Boamodcno, eut
nomHume, WMo CYwecmaeoéano MHeHuUe «NPosudyes», YycureHHO
HaAZHeMaswux naHu4eckuit cmpax cpedu .awdei ceoumu
«npedckazaHuamMu» 0060 Anokaauncuce, u CREyUAAUCTO8 0 TNOM,
uymo maxkoe TPAI'MYECKOE CBEPIIIEHUE opueHmMupoeaio
O0bL10 Ha kKoHeuy 2012 200a. Ecau 6wt HE ITPOH3OIILIO
Aukeudayuu cmapoii unmepeenmcekoit Cucmemuvt Ynpae.aeHus,
MO C 6bICOKOU 6ePOAMHOCMbI0 3MO020 C1ed08ano 0vblL Uu
oycudamsb, KAk NPOSPAMMHO20 Npouecca  MNPeE}CHe20
ynpaeaeHun uzeHe. Ho ¢ 2011.04.24 (cmena «CucremHo#l Biactu»)
BCe IIPOIleCCHl KJIACTEPHOrO OOycTpoicTBa B mpekHed KoHCTpyKImu
OpraHU30BAHHOTO OBITHSA, MOHUMAaeMble KaK IMPOIECCH «OOIIECTBEHHOTO
pa3BUTHUA», MNOJABEpPKEHbl (YHIAMEHTAJIbHOU KOPPEKIUU 3a BpeMA
[TepexomHoro mepuoaa. IlepBUYHBIE MPU3HAKUA ITOTO  YIKe
cBeplIeHbl M OIyTUMBI B (QopMe HeOoOpaTUMO ABJEHHBIX
KpPHU3HCOB BO Bcex cepax ObITUA JIOAEH.

ITouemy?

[Ipex/ie YeM OTBETHTHh HA 3TOT BOIIPOC, HEOOXOAUMO YSICHUTH, UTO
BKJIQ/IBIBAETCA B IOHATHE KJIACTEPHOTr0 HAJIOKEHHUA Ha IPOIecChI
o0urecTBeHHOTr0o pa3BuTuA. CIpaBeIuBO JIU TaKOBOE CyKJEeHUE IIPU
HCCJIEJIOBAaHUU TIPOIIECCOB pa3BUTUS obOmiectBa? lmesno Ju  MecTo
K/IACTEPHOE YCTPOEHMUME B KOHCTPYKIIMAX YIIPABJISAEMOTO OBITHS
JroAer Boobie? UTo BKIIIOYaeT B ce0s MTOHATHE «KJIACTEP» MPUMEHUTETHHO
K IIporieccaM ObITHS JII0/Iei?

Kaacrep (anri. Cluster — ckomieHue) — amo ooseduHeHue
HECKOAbKUX OOHOPOOHLIX JAEMEHIMO08, KOomopbvble mo2ym
paccmampueamsvesl camMu no cede Kak CcamocmosamenvHas
eduHuua, ooaadarvwas  onpederéHHbLIMU  ceolicmeamu,
asAA0WUMUCA O0WUMU 04 KAHCO020 aACCOUUUPOBAHHOZ0
anemenma. TakoBoe TIIOHHMMaHHE KjacTepa IIPU PacCMOTPEHHUU
CHUCTEMHBIX (DOPMHUPOBAHUNA HPHUMEHSIETCA OCTATOYHO IMHPOKO KaK B
HCCIeNOBAaHUAX MAacCIITaO0B MHKPOMHpA, TaK M MaKpoOMHpa. B maHHBII
MOMEHT Hac OyJyT HHTEepecoBaTh TOJBKO KJACTEPHbIE CHCTEMHBIE
00beTUHEHNA U3 KOHCTPYKTUBHBIX 3JIEMEHTOB, KOTOPbI€ HEITOCPECTBEHHO
KacaroTcs OBITHsA JIIO/IEH M BCETO, YTO C STHM IIPOI[ECCOM CBSI3aHO.

OTHOCUTEIBHO HAY4YHBIX AaCIIEKTOB TakK Ha3bIBa€MOU 3Bé3Z[HOI>JI
MEXaHUKH U HOSHaHHﬁ, KaCalouiuxcd  YIIpaBJIA€MbIX CHUCTEMHBIX
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o0beAMHEHNH B paMKaxX pa3BUTHA IUBIIMBAIMH Kak IIPOIECCOB
IIPOTPAMMHOTO OBITHSA, 3TO IOHATHE KJacTepa Takxke mpuemyemo. C
MOHATUAMHU YACTU U3 HUX IPUJIETCA COIIPUKOCHYTHCA.

3BE3aHbBIN KIacTep (3BE3THOE CKOIVIEHUE)

OTo rpymma 3BE€3/, C OJHOH CTOPOHBI, CBA3aHHAsA TpyOKamu
(rpaBUTAlIMOHHBIMU, NUH(OOPMAIMOHHBIMU U JIPYTUMU), MIPEJICTABIAIONIAA
co00I0 KOHKDPETHYI0O MOZEJIbHYI0 KOHCTPYKIIUIO YIIPABJISAEMOTO OBbITUA
SHEPrud B IIpeJiesiax BMEHEHHOTO KM CTPOro HAeHTU(UIIMPOBAHHOIO
JyanasoHa OKTaB 9Hepruil. C pyroll CTOPOHBI, TaKOBasA IPyIIa ABJAET
co00I0  eAWHBIM IPOTPAMMHBINA  yIpaBJsAE€MBI  IPOIECC  CBOETO
IUBWIN3AallMOHHOTO Pa3BUTHA, B KOTOPOM KaXX/IOMy KOMILIEKTHOMY
ayieMeHTy (KOHKpeTHOW 3Be3zne wiau rpynme u3 Hux) BMEHEHDBI
OIIpe/ieJIEHHBIE OYHKIINU, B3aMMHO JOIIOJHAIIIE W
obecrieunBapIIe TapMOHUYHOE CyIIeCTBOBaHME Bcero kiacrepa. OH
BOILIOIaeT cO0O0I0 3aZlaHHOE M KOHTPOJIMpyeMOe IHBUJIN3ALMOHHOE
pa3BUTHE WIU APYroe IpOrpaMMHOE IIpe/lHa3HaueHUe U NpPUMeHEeHUE B
KJIACTEPHBIX cucTeMax 6oJiee BBICOKOTO MOPA/IKA.

lTarakTuueckumi Kjiaacrep

|

9TO aBTOHOMHAas CYIEPCTPYKTypa, IMPEeJCTaBiAlIIas Ccoboi
OIpe/IeJIEHHYIO 33JIaHHYI0 MOJIeJIbHYI0 KOHCTPYKIIMIO U3 HECKOJIBKHUX
lamaktuk. Kak cynepkinacrep ona obsagaer E/IMHBIM nporpaMMHBIM
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dyuknuonanpapim HA/IEJIEHUEM, enuHOi cuCTeMOU ympaBJieHHs,
KOHTPOJIA U COTIPOBOK/IeHU S KOMILJIEKCHOT'O [TUBUJIN3AI[MOHHOTO Pa3BUTUA
KaXJI0M KOMIUIEKTHOM TaJaKTUKH, CHCTeMOM (OpPMUDOBaHUA U
rapMOHMYHOTO paclipe/ieJIeHUs BCero Ipeziesia BMeHEHHBIX /IJ11 HUX OKTaB
SHEPTUMl B UX MATEPUAJIBHOM ¢ HEMAaTepUaJIbHOM COCTOSHUMAX.
laymakTuyeckuil kjaacrep, KaK KOHCTPYKIIWsS, HMeeT MHOTOYPOBHEBYIO
CJIOKHYIO CTPYKTYPY TPYyOOK CBsI3€# MeK/y KOMILJIEKTHBIMU raJlaKTUKAMU 1
3BE3/IHBIMU KJIaCTEPAMU BHYTPU Ka>K/I0M TaJlaKTUKU.

IMuBMIN3aIIMOHHBIN KJIacTep

ITO TpynIa IMUBWIN3AIUKA, 00Ja7jaromas eJuHbIM IIPOTPAMMHBIM
(GyHKIIMOHATIPHBIM  HaJleJIEHWEM Ha IEepUoj] KOHKPETHOrO 3Tarma
YIPaBJISIEMOr0 IMBHJIM3AIIMOHHOTO Pa3BUTHA. B omiInume OT APYrux
KJIACTEPHBIX CHCTEM, KaXKJbIM ITUBUJIN3AIIMOHHBIN KJIACTEp IIPE/CTaBJIeH
MOJIEJIBIO  BIIOJIHE  OIPEAEIEHHOTO KoJIMuecTBa 3BE3s  (IraHer),
OObeIUHEHHBIX  €IWHOM  CHCTEMOM  yIpaBjieHUs  I[POrpPaMMHOTO
IIMBUJIN3AIIMOHHOTO Pa3BUTHsA, KaK CTPYKTypa OOYYaroIero XapakTepa.
O0benuHEHNE BCeX KOMILJIEKTHBIX COCTABJIAIOMMX (TJIAHET) IIPOUCXOAUT 3a
Cc4ET HOpPMUPOBAHUS TOJBKO TPYOOK CBSI3HM (YIpaBJIEHUS U KOHTPOJIA),
IIOCPEZICTBOM KOTOPBIX M OCYIIECTBJIETCS CaM IIPOIleCC YIIPaBJIEHUS
ITO3TAIHBIM ITMBIJIN3AIIMOHHBIM Pa3BUTHEM KaK TakoBbIM. Ilo cyTw nena,
9TO ¥ €eCTh BOIUIOIIEHHE 4YacTH IIpollecca BIOJHE KOHKPETHOTO
IIPOrPaMMHOTO TapMOHUYHOTO YIPaBJeHHs II0 OPHUEHTHPOBAHHIO
IIUBUJIN3AIIHOHHOTO  pa3BUTUSA B  I1obanbHOM  MacmTtabe. Eciu
YIPOIIEHHBIM 00pa30M BBIPAa3UTh HEKOE KJIACTEPHOE MOI00ME ITO3TAITHOTO
IIUBUJIN3AIIHIOHHOTO Pa3BUTHUSA, IIPHUEMJIEMOE JIJIsT OOCYKIE€HUs B CBETCKOM
cpezie, TO TaKOBOE 110J1001e MOKHO 3epKajibHO cpaBHUTH ¢ [IOTAITHBIM
OBPA3OBATEJ/IBHBIM pa3BuTueM JiIofled, a UMEHHO: JIOUIKOJIbHOE
BOCIIUTAHUE, cpezHee, BBICIIIEE obpa3oBaHUe, IIOCJIEyIoIIEee
KBUTU(HUKAIIMOHHOE Pa3BUTHE CBOETO MPO¢eCCHOHATIFHOTO COBEPIIIEHCTBA
1 TIOBBIIIEHNE I103HABATEJIBHOTO YPOBHsA. KaKAblil OTAEIbHBIM 3Tan
Pa3BUTHUSA ITUBUJIN3AIMN — 3TO BIIOJIHE KOHKPETHBIN 3TAll BO BPEMEHHU TIO0
BOBJIEUEHHIO HEKOero Habopa CTporo ueHTH(GUIMPOBAHHBIX (110
IIporpaMMe IIpe/IHa3HauYeHHBIX, T.e. QYHKIIMOHAJIBbHO Ha/leJIEHHBIX) [l1aner
BO BpeMEHHOE CHCTEMHOE KJIAaCTEPHOE OO0BbeIMHEHHE JJI IPOXOXKIEHHs
MU (Ha3Ha4YeHHBIMH IIJIAHETAMM) CBOEro HeoOX0AUMOI0o U 0043aTeJIbHOIO
IIUBUJIN3AIIMOHHOTO Pa3BuTHsI.
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Onpeznendonyuil MoKa3aTeJab B JOCTUKEHUHM PE3YJIbTAaTOB TaKOTO
[IUBWIN3AIMOHHOTO Pa3BUTHSA HA KaXKJIOM OJTale — 5TO JOCTHKEHHE
TF'APMOHMMU BbITUA sHepruii B UX MaTepuaJbHOM (MHEPIIMOHHOM) U
HeMaTePUATLHOM (HEMHEPIITMOHHOM) COCTOSTHHUAX BO BCEM /IMAMTa30HE OKTAB
sHepreTuueckod mojenu [lnaHeTs! (Tpymmbl IJIaHET), BMEHEHHBIX UM Ha
sror KOHKPETHBIM ITEPUO/I. g nianer PasyMeHHOH opHeHTanum
6e3yCJIOBHBIM IIOKa3aTesJeM COBEPIIEHCTBA JOIOJHUTEIBHO SABJAETCA
ZIOCTIDKEHNE HeoOXxoauMoro (3aZlaHHOTO) YpOBHS pas3Butus Pasyma
[Ty1aneTs! A1 JTaHHOTO 3Tana pa3BuThs. He iunHum OyzieT HAIIOMHUTB, UTO
IpUMEHHUTENbHO i 3emuu pasButrne Pazyma YesnoBeuectBa (a He
obiiecTBa U3 JIOZiell) — ecmb uacms passusarujezoca Pasyma
IThanemut.

[IpuMeHUTENBHO JJII MOJEJIBHOTO KOMILIEKCA 3eMJIM HadyaJIbHOU
dazoii cBoero IepBOTrO BdTama [UBUJIM3AIMOHHOTO PAa3BUTHA OBLIO
obpeTeHHEe CBOEro COBEPIIEHCTBA IPHU ITONEYHTEIHCKOM YIPAaBJIEHHU CO
cropoHsl lluBmwiusamuonnoro Kiacrepa rpynnbl IluBuiamsanmuia
«Opuon» (daza «JIOIIKOJILHOTO BOCIUTAHUS»), B KOMOPYO 8X00um
384 IMueuauzauuu (kaxk KoauuecmMeo «YUeOHbIX Mmecm»).
[Tocnemytonieit ¢pazoit cBOEro nepBoro sTamna MUBUIN3AITOHHOTO PA3BUTHUS
3eMJTH JToJKEeH ObLT OBbI OBITH ITEPEXO/I IO/ IIOIIEUNTEIHCKOE YIIPABJIEHUE CO
cropoubl IluBmiansamuonHoro Kiacrepa rpynnsl I{uBwiansamuia
«Cupuyc», B KOTOPBIM MO/IZKHO OBLIO OBITHh OOBeIUHEHO 784
nuBWIN3anuu (B Hacrosuiee BpemMsa 783 BejieCTBUE OTCYTCTBUSA B
3TOM KJIaCTEpPE OJHOT0 «ydeHUKa» — 3emun). Ho B COOBITHHHBII
MOMEHT II€PEXOTHOTO COCTOSTHUS MOTIEYUTETHCKOTO YIIPABJIEHUS OT TPYTIIIHI
nuBHIn3anuil «OpuoH» K TpyIne HMuBmwiIu3anuil «Cupuyc» (Kak caMbIid
HEYCTOMYUBHIN U €1a00 3aIUINEHHBIN ITEPEXOAHBIN MOMEHT IO KOHTPOJIIO
U3BHEe Ui 3eMJiM) W OBLIO CBEPIIEHO WHTEPBEHTCKOE
BMeEIIaTeJbCTBO co CTOPOHBI OTMMUPAIOIIEI'O
nuBmwiIndanuoHHoro KJ/IACTEPA 3J6posckoii Cucremsl, He
HUMEIOIIETO MEPCIEKTUB PAa3BUTHS.

C »storo wmomeHTa (moutu 18000 JieT Hazaja) —IIporiece
nuBWIN3anuoHHoro paszsutud camoll 3emsin [IOTEPAJI ueneByio u
ynpasyaeHdeckyio CAMOCTOATEJ/IBHOCTD.

ITO — MOBEPXHOCTHOE TOsSICHEHUE T10 BOIIPOCY, TOYEMY U IIPU KaKUX
00CcTOATENIbCTBAX IIPOUBOIIET MHTEPBEHTCKHI 3axBaT 3eMJIM, U KaK 3TO
B00O11e MOTJI0 cyunThes. [lisa Beesrenckoro macmra6da 18000 Jer —
910 HECYIIIECTBEHHOE 3HAYEHMUE BenunHbI BpEMEHU, HO, TEM
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He MeHee, B JJaHHOe COOBITUITHOE BpeMs Bce MPOIecChl BOCCO3AaHUs OyayT
KOPPEKTHUPOBAaHbl KOMIIEHCAIIME TaKOH IIOTEPH BpPEMEHU B TeMIIax
IIUBUJIN3AIIIOHHOTO Pa3BUTHAA.
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B Hacrosmee Bpems, T.e. mociae cMeHbl CHCTEMHON BJjacTu
(2011.04.24) u IIOJIHOI'O PA3PYIIEHMUMA Bcex BMEHEHHBIX
IIPOrPaMMHBIX IIPOIECCOB HMHTEPBEHTCKOTO VIIPABJIEHUSA CO CTOPOHBI
BHelmHero Kitactepa 90poBckoit CucreMbl YmOpapjieHHs, Ha 3eMJie
npoucxoaar CJIOKHEMIIINE cucremuabsie IPEOBPA3OBAHUA.
AT npeoOpa3OBaHUA CTPOTO OPHMEHTHPOBAHBI W CBA3aHBI C
JUKBHUAAIUEN TOCJIEACTBUI WHTEPBEHTCKOTO BMEIIATEJIbCTBA U
NpUBEJEHHUEM BCe€X COCTOSHHUUW yHOpaBJIeHHA, a TaKiKe
Koncrpyknuii YIIPABJIAEMOI'O BBITUSl sHepruii K ypOBHIO,
KOTOPBIM oOJiamasa Hama IliraHera Ha MOMEHT COCTOSHHUU
BBIXOZa U3-MOJ MONEYNTEJIbCKOI0 CONMPOBOKAEHUA CO CTOPOHBI
Tpynmnbl MUBIWIN3anuid «OpuoH».

Kak Tospko OyJieT 3aBepIIeHO BOCCO3/IaHHE IPEXHHUX COCTOSHUM
SHEPrui (B UX MHEPIIMOHHON U HEUHEPIIMOHHON KOHCTPYKTUBHOM (hopMe),
OyAyT BOCCTaHOBJIEHBI UCTUHHBIE KOMILIEKCHI YIIpaBIeHUs 3eMJIU, a TaKKe
3aBePIIEHO (B OCHOBHOM) BOCCO3/IaHUE ITPEKHEr0 YPOBHSA YIIPABJIEHUS BCEM
OBITHEM DHEPTUH, — 3eMJIs IIEPEUIET BO BTOPYIO (pa3y mepBOTo 3Tara CBOEro
UBUIN3AIIMOHHOTO PAa3BUTHUA, T.e. NEPEUAET TMOJI IOIEeUYnTeIbCKOe
yIpaBJIeHHE CO CTOPOHBI rpynnbl muBuan3anuii «Cupuyc». K atomy
MOMEHTY JOJI2KHBI OBITHh BOCCO3JaHBbI BcCE€ IIPeKHUE YCIOBUS
o6uranusa Ha [I.1anere, o06peTeHsbl (pecTaBpUPOBAHBI) COCTOAHUA
yIOpaBIsieMOCTH U3MEHEHHOM OKpYy:Kawllel cpeabl, BOCCO3JdaH
caM Yesi0BeK ¢ HOBBIM YPOBHEM 0o0Jiee BBICOKUX OKTaB, a TaKKe
NMpUBEJlEHA B TAPMOHHUIO ¢ OOIUMH IIPOUCXOAAITAMUA
usMeHeHusasMu camMa KoHCTpyKIusa OpraHu3oBaHHOTO OBITHUA —
YEJIOBEYECTBO u MHOTHE pyTrHe Kap/InHaJIbHblE U3MEHEHUsA, B TOM
yucie, no ¢Jope, dayHe, Boge u T.1. VIMeHHO Tak Oy/ieT BOCCO3JaH
NCTUHHBIMN KJ/IACTEP KOMIUIEKCHOTO COCTOSIHUS YIIPaBJICHUA
[MUBWJIN3AIMOHHBIM DPa3BUTHEM 3eMJIM, KOTOPbIM OHa o00Jajiajia MpHu
BBIXOJI€ U3-TI0/] MOTIEYUTETBCKOTO YIIPABJIEHUA OT TPYNIbI ITUBUIA3AIUN
«Opuon». U Toypko TOTZA Oy/ieT BO3MOXKEH M paspemiéH «CBplie»
peasIbHBIN IIepexo/i Ha MHOU YPOBEHb MOCJIEAYIONIETO ITUBUIN3AIMOHHOTO
paszBuTusA Hamleu [I1aHeTsl.

ILraHeTapHBIN KJIacTep

Jto crporo BbIBepeHHasaA mozenbHad Koncrpyknusa OTAEJIBHO
B3ATOM IlnaHeTel, IIpeAcTaBJIeHHAA KOMIUIEKCOM BHEPIeTHYeCKHX
PElIETOK BCEro JiMamna3oHa HSHEPrUd B UX MaTepUaJIbHOM U
HEMATEPUAJILHOM  OTHOCHUTEJIBHO CTAa0OWJIBHBIX COCTOSTHHAX. Takas
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Koucrpykmust ~ chopmupoBaHa i OPUJAHUSA  TapMOHHYHOTO
yopaBjseMoro ObiTus, obecriedeHUs HeOOXOJUMOH ITPOTPAMMHOU
B3aMMOI0OCTATOYHOCTH pu BOILJIOIIEHU U TEKYIIEero aTarma
IUBUJIN3AIMIOHHOTO pa3BUTHUS. MojenbHass KjacTepHas KOHCTPYKIIHUS
nmomkHa obsamath CucteMHBIM KOMILZIEKCOM aBTOHOMHOTO YIIPaBJIEHWUS,
KOTOPBIH OBLJT OBI CIIOCOOEH:

- obecrieuuThr HCHOJHeHUWe (YHKIMOHAJIBHOTO  HaJlesIeHUus
nanHou IlaneTe Ha KaXK/I0M 3Tale e€ IMBUIN3AIIMOHHOTIO Pa3BUTHA;

- OPTaHU30BbIBAaTh, YIIPABJIATh U KOHTPOJIUPOBATh TADMOHUYHOE
ObITHE BCEro Auana3oHa BMEHEHHBIX € OKTaB SHEPTHU Ha KaXK/IOM JTare,
OPHEHTHUPYA BeCh IIPOLIeCC CBOETO PA3BUTHUA B pAMKax BJIOKEHHOTO BekTopa
I[eJIN, SIBJIEHUH, EHCTBUI U COOBITHH, a TAKIKE CTPOTO COOTBETCTBYS TAKTY
BpeMeHU B COOCTBEHHOM U 00111eM COOBITHITHOM XPOHOIIPOIecce CUCTEMHBIX
KJIACTEPOB 00JIee BBICOKOTO MTOPSA/IKA.

IlnanerapHbie KJIacTepBhl, obJaztaronye (HapmenénHbIE)
YCJIOBUSIMU KU3HHU, JOTOJHHUTEIHHO MMeT CHCTEMBI IO yIIPaBJIEHHUIO
CJI0’KHEUIIINM IIPOIECCOM KOMILIEKCHBIX YCJIOBUU JKU3HECOTPOBOXK/IEHUS,
CTPOTO KOHTPOJIUPYS U 0OecrieynBasi TApMOHUIO OBITHsI BCETO BMEHEHHOTO
pazHooOpa3us KUBOTBOPEHHBIX 0cobel (cylrHocTed) W pa3IMYEHHBIX
(bopmM MaTeprasIbHOTO W HEMATEPHUAJIBHOTO COCYIleCTBOBaHUsA. [Ipu saToM
BCSKHE COCTOSHHS TereMOHUYECKOTO Napa3uTHPOBAHUSA OJHOTO HAaJl
JIDYTUMH WA KOJWYECTBEHHOTO BHEIPOTPAMMHOTO (HEyIpaBjseMoro)
npeo0JialaHus, TMPEBBINIAIOIIETO YPOBEHb IIPOTPAMMHON  B3aMMHOU
JIOCTaTOYHOCTU, KOPPEKTUPYIOTCS uepe3 CucTeMbl KOHTPOJIA U JIMKBUAAITUU
J10 YPOBHSI HEOOXOIUMOU JIOCTATOYHOCTH.

[1naHeTapHBIE KJIaCTEPHI, JOIOJIHUTEIBHO 001a/1aI0IINe Ha/leJIeHueM
II0 Pa3BUTUIO NUBWIM3anuu PazyMeHHOU OpHeHTaluu, UMeIT B CBOel
Cucreme ynpaBJyeHHUsA: yrpapisomue KoMmmiekcesl, 00beKTbl, CHCTEMBI
9HepronHGOpPMAIMOHHON TpPaHCIAIUM U CBA3U, KOTOpble B CBOeH
COBOKYIHOCTU 0bOecrieunBaioT GOpMUPOBAHUE U y/iep>KaHUe B CTAOUIHBHOM
cocrosiHuu JHEPTUU YIIPABJIEHUA — PA3YM. Pa3zyMm, kak BbIcIlIee
KOHCTPYKTUBHOE COCTOSIHIE 0COOBIX SHEPTUH yIIpaBjieHus, ooperaet Gopmy
BIIOJIHE KOHKPETHON «CyOCTAHI[UHM 3HEPruii», KOTopas, B CBOIO OYepep,
001a7jaeT CBOMCTBOM pa3BUBATHCA /0 TeX KOHTPOJIUPYEMBIX IIPEJEJIOB,
kotopsie 6puTH 0 IIPOT'PAMME 3APAHEE 3AJ/IAHBI stoii [Tnanere
IIpU BMEHEHUU el OIpeieJ€HHOTO0 IIPOrPAaMMHOTO (YHKIIMOHAIBHOTO
Ha/leJIeHu .
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[Tocsie mOCTMKEHMs TIOJTHOU TAPMOHUHU BCEX COCTOSHHUU DHEPTHUU B
Ipej/iesiax BMEHEHHBIX UM OKTaB U OOpeTeHUs YPOBHA pas3BuUTHs Pasyma,
JIOIIIE/IIIETO /10 HasHAUYEHHBIX IIPEJIEJIOB, Yyoepicusas cyoéocmaHuulo
Pa3yma 6 cmaduarvbHomM cocmositHuu, — IlinaHera nepeBoauTCs Ha
CJIETYIONIUHM 3Tal CBOEro IMBIJIM3AIIMOHHOTO IMPOTPAaMMHOIO Pa3BUTHA.
IIpu 3TOM BMEHAIOTCA HOBbIE, 00Jiee BBICOKOTO YPOBHS, ITPeEAeIbl
OKTaB OJHEPrud B HMX HeMaTrepUaJbHOM H MaTepHUaJbHOM
COCTOAHMUAX.

Kiacrep o011eCTBEHHOTO pPa3BUTUA

MHorue TIpeJicTaBUTEN OOINECTBEHHBIX HAyK, COOTHOCS CBOE
MHPOIIOHUMAaHUE TOJIHKO K THAJIEKTUUYECKOMY MaTepHaIU3MYy, CaM IIPOIeCC
OOIIIECTBEHHOTO PAa3BUTHs IIPEJICTABJIAIOT KaK CAaMOWHHIIMUPYIOIIEECs
MPOSIBJIEHHE ITUBUJIM3AIMOHHOTO PpAa3BUTHUSA OOIIECTBa, IOAYNHEHHOE
HeKUM («BBIAYMaHHBIMU» W3 HX K€ CpeJlbl KJIacCMKaMH) 00s13aTeJTbHBIM
3aKOHOMEPHOCTAM. MU Takke ¢ yBEDEHHOCTBIO IIPEJICTABIISIETCA caM (PaKT
CIYYAMTHOM COBOPHOCTHU OBIIECTBA, 10 BoJie U eJaHHIO
YUYaCTHUKOB €ro, Kak «IPUPOJHOE €CTeCTBO» M  TOJbKO JIJIA
«YZIOBJIETBOPEHHUS BCEX MPUPOAON BBI3BBAHHBIX MOTPEOHOCTEN» B IIPOIecce
BBIHYKZIEHHOTO COBMECTHOTO COXKHUTHUSA. /.12 mo20 wumoosbL onpasdams
cam @Gaxkm HAAUUUA MAK020 BbIHYHCOEHHO20 <«NPUPOOHO20
ecmecmsea», 0a ewé u 6OoNIOWAEMO20 NO NPOOUKIMOBAHHBIM
UMU 3AKOHOMEPHOCMAM, CKPbIBAEMbIM UCMUHHbIE NPUHUHBL
6MEHEHHO20 HACUAUA U MNOAHO020 COUYUAABHOZ20 YujeMAaeHUs
npeoo6.aadarowezo OoavwuHcmaa co CMOPOHBL
HecywecmeeHHO20 MEeHbLWUHCMEdA, — 6bldéuHym  paod
«HEeCOKPYWUMDBLX MeopUil», KOMopble NOZUUUOHUPOBAAUCH C UX
CIMOPOHBL KAK «COBEPUIEHHblE» U C ONPedeaéHHOCMbIO 60
épemeHU, He MeHee YeM «Ha ece OYydywue eexa», m.e. 60 6eKuU
eexoa. IlpaBja, TOJIBKO BCe W3MBIIUIEHUS STAKUX «IIOJUTUUYECKUX
myaperios» B OJITHOUYACBE PYXHYJIN. [Ipyrux teopuii uM 0Oojiee He
ymaérca cdabpukoBaTh, a Oyayliee OHU Jla)ke HW HE CIOCOOHBI
chopmysupoBath. [1oTepss MPO30OPIMBOCTH B HEOIPEIEIEHHOM «CBETIOM
OyayiieM» WIN MOMYTHEHHE «pasymMa W odel»? YmpaBjeHHEe TaKOBBIM
CJIOKHBIM IPOTPAMMHBIM IIPOIIECCOM U OCYIIECTBJISIETCS C IIOMOIIBIO
dopmupyemoro Kiacrepa obimiectBeHHOTO paszBuTusa. Ho ciemgyer c
yIpex/ieHueM 3aBUTh, uyTo yka3zaHHbIl Kinacrep HE HY2KHO ITYTATD
C TOCY/IapCTBEHHBIM alllIapaTOM U BCEMHU €r0 MHCTPYMEHTaMH HaCUJIHUs, KaK
5TO CMeEIAJIM B €IWHOE I[IOHSATHE HBbIHENIHNE W IPEIIECTBYIOINIE
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obmiecTBOBeibl. UTO ke U3 cebs OH IPE/CTAaBJIsIET, KAKOBBI €ro IJIaBHbIE
pyHKIIUN?

B xoneunom urore, Kiacrep o01niecTBeHHOr0O pa3BUTUA, B
OTJINYHE OT YTBEPKIAEHUUN OOINEeCTBOBEAOB IPOILIOT0, — 3TO
COBOPHAA CTPYKTYPA cucreMHOro ymnpasjeHUA H3BHE CO
CTOPOHBI YHnpasyamiux KoMmiuiekcoB u ux cepBepoB. ['71aBHasA ero
1eyb — hopmuposanue mexywezo COCMOTHUAL 00w ecmeeHHO20
CO3HAHUA U TIOCTOSHHBIA KOHTPOJIb 32 YPOBHEM €ro COCTOSTHUM ITyTEM
BMEHEHUsI HHEPronHMOPMAIIMOHHON TPAHCIANMNU I (QOpMUPOBAHUSI
KOHKDPETHBIX Oy/IyIINX HUCIIOJTHUTEIbCKUX JEUCTBUU JIIOJIEH M MOATOTOBKHU
COOBITHH ITPOrPaMMHOTO 33JJaHHOTO XapaKTepa C UX yYacTHUEM.

Kitactep o61iecTBeHHOTO pa3BUTHA «(OPMHUPOBAT B 00yCIaBIUBAII»
BECH HABOP wucnosHUTENIbCKUX COCTOSSHUN B Cpefle OCHOBHOW YaCTHU
o0lecTBa U3 JIIOZEH Uepe3 ux oowecmeeHHoe CO3HaHUe U sBJISIICS
dopmupoBareseM «0CO3HAHHBIX» TOMBICJIOB ODOIIIECTBA /IS TTOC/IEAYIOIIETO
yIIpaBJIEHUs UM €O CTOPOHBI KitacTepa rocy/iapcTBeHHOTO yIipaBieHus. Kak
BUJIHO, 3TO He OJHO U TO Xe. bosiee TOro, pyHKIUH HUX COBEPIIEHHO
pa3jinyeHbl, HO B3aMMHO TapMOHHUYHBI CBOUM  YHPABJIAIIIUM
BOILJIOILIEHHEM.

Kiacrep rocygapcTBeHHOTO yIIpaBJI€eHUA

OH Ha cell HCTOPpUYECKUH MOMEHT Ipe/CTaBJsAeT HauOOIbIINI
UHTepec, TaKk Kak OH u ectb Koncmpyxkuyus ynpaeasemozo
Op2aHU308aHHO20 Oblmua .alodeil. YIpapjieHHe IIOKa  emé
ABTOMOTODHO OCYIIECTBJIsIeTCA KakK BHellHee (T.e. W3BHE CO CTOPOHBI
MHTepBeHTCKON CurcreMbl YIpaBjieHUs B IPOIIJIOM), TaK U BHYTPEHHee
yIpaBjeHue c TIOMOIIIBIO OPTraHU30BaHHBIX «MHCTPYMEHTOB
roCyZJapCTBEHHOTO HACUJIUA».

[Toctpoenne camoui KoncTpykimuu Kiactepa rocyaapcTBEHHOTO
ympasjeHus npu crapou CucreMme YnpasyeHUsA ONUPAIOCh, IIPeK/e BCero,
Ha:

- MIPOTPAMMHBIA TeKyIuii BekTop Iiesin OyayImux SIBJIE€HHUH,
JIeUCTBUA M  COOBITUHM, COOTBETCTBYIOIINU BpPEMEHU COOBITHIHOTO
XPOHOIIPOIIECCca;

- BMEHEHHBIE IIeJIU KasKIOr0 dTalla MCIOJHUTEJIbCKUX JEeHCTBUH
awonerr o BomiomeHn /JIBYX CTPATETIMYECKHMX ITPOT'PAMM
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(Pazeumue 2cenomunoe Mo3sza u Pazsumue sHep2o6uozeHe3uca
Kaemxu naomu);

- CTPOTO BBIpAKeHHYI0 KOHCTPYKITUIO II0 YJIOXKEHHI0 BMEHEHHOMN
(co croponbl Cucrembl YHOpaBJeHUs) UWepapXwyd  yIpaBJeHUs
00IIIeCTBEHHBIM PAa3BUTHEM 10 CTENIEHU OTHOCUTEIbHOU «yIIPABISEMOCTH 1
3HaunMocTu» Bcex UHAUBHOB ¢ yuétoM KOHKPETHO BwIpazkeHHOTO
reHotuna Mosra KakJoro Kak o0y (rocylapcTBeHHYI0) MOJENb
HCIOJTHUTEbCKUX AeticTBui tosiel, nno3opHo IIPE/ICTABJIAEMY IO
UMM Kak Obl OOIIECTBOM /JIs «COXKUTHSI» B HEM IIO Y OBJIETBOPEHHUIO
BO3HUKAKOIIUX OOIIECTBEHHBIX, [JYXOBHBIX ¢ HWHBIX JKUTEHCKHUX
IIOTPeOHOCTEH U ITPOYEro MeHee 3HAUUMOTO.

YupapieHue Kakaoud chepoil ObITHsA, KaK OT/EJbHO BBIPA’KEHHBIX
3JIEMEHTOB 00JIee HU3KOTO MOpsifKa B 001elt KoHeTpyKIiuu ObITHSA JTIOJIEH,
takske BBIPAYKAJIOCH Bmostme KOHKPETHBIMM TeMaTHmuecKHu
(PYHKITMOHAJIbHBIMHU KJIACTEPAMU.

BosBpaiasce k paccmoTtpenuto IlnaneTapHoro kiacrepa, MoluepKHyY,
YTO TapMOHHUYHOE OBITHE BCEro JIara30Ha BMEHEHHBIX OKTaB YHEPTHUU Ha
KQKJIOM 9Tare MUBWIN3AUOHHOr0 pa3surtus [lnanersr gomxkao CTPOT'O
COOTBETCTBOBATD TakTy BpeMeHH B COOCTBEHHOM U 00IeM
COOBITHHHOM XPOHOITIPOIlECCE CHCTEMHBIX KJIacTepOB 0o0Jiee BBICOKOTO
rops/ika. B mporiecce MHTEPBEHTCKOTO BMelIaTeIbcTBa DopoBckas Cucrema
N3MEHW/IA TAKT BpeMeHH M BMEHHJIAa CBOU IJTAJIOH TAaKTa
KOJIE0AHUA 3apA0B IO TPaHAM 3JHEPreTUYECKHUX PEeIIETOK,
PaBHBIA 3TAJTOHHOMY =1,0007 C€K., OTHOCUTEJIbHO KOTOPOTO U ObLiIa
BMEHEHa MOJieJib BpeMeHu 60x60X24 CcO BCEMH COOTBETCTBYIOIUMU
BpPEMEHHBIMU IIPUBA3KAMU, B TOM UHCJIE U BpallleHHe 3eMJIN BOKPYT CBOeH
ocu. ATOT 3TAJIOHHBIH TaKT Kosiebanuii, kak 651 BMEHEHHOE BPEMS,
obecieunBasicsi W 3aJlaBajICs KoJieODaHHMEM 3apsAZioB NO ZPAHAM
aHepzemuueckoil pewwémxu Cs 137 (aam. Caesium).

A teneps IVTABHOE, uro moxkuno CEI'O/IHA cka3arsb:

- 2012.12.24 B O1.15 KOHTPOJIb U TMOJJiep:KaHUE TaKTa
koste6aHui (1,0007 cek.) ot crapoii Cucremsl Yipasinernusa OTKJIIOUYEH
(Kommnekce CTOyHXEH/TK);

- 2012.12.25 B 01.15 BKJIIOYEH HOBBIM KOHTPOJIb u
moj/iep:kaHre TakTa KosiebaHuii (1,008 cek.), KOTOpoe U SBJAETCS
NCTHUHHBIM BOCCO3JAHHBIM BPEMEHEM 3emiu Ha eé
IIEPBOM DJTalle IMBUIN3AMHMOHHOIO Pa3BUTHA. BKIIIOUEHME OCYIIECTBII
BoccTaHasauBawouiics YK Ajrran.
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ITOT TIPOLIECC COOTBETCTBOBAJ 0OCOOOMY B3aMMHOMY IIOJIOXKEHUIO
o0bekToB Bcero «Ilapama Ilnaner». VIMEeHHO B 3TOT MOMEHT Ha BCeX
[Tnanerax «Ilapazga [I1aHeT» 6bL10 OCywecme.1eHO 80CCMAHO8.1eHUEe
UX UCMUHHBIX IMAAOHOE8 Mmaxkma epemeHu. VIMeHHO MO0 3Tou
npuunHe u «Kanengapp Maiisi» ObLI 3aBepIIaeMbIM OTHOCUTEIBHO TAKOTO
BcesieHcKOro coOBITHAA.

HNmenHno mostomy He Obuto u Bhnpeas HE BYJIET Hukakoro
Arnoxanuncuca!l

C 3TOro 3moXaJIbHOTO COOBITHS Hadajlach aKTUBHAA (ha3a MHOTUX
nporeccoB o BOCCO3JAHMNIO BCEX OKTAB »sHepruii Ha Bcex
Ilnanerax («Ilapama IlmaHer») B WX HWCTHHHBIE COCTOSAHHA. VIMeHHO
II03TOMY U OBLIO IIPOU3BEJIEHO II€pEenporpaMMHUPOBAaHUE CaMOTO
I'eneparopa «TémHoi Mmatepuu» (B TepmuHosioruu H. JleBamroBa)
yepe3 BHOBB co3znaHHble IIporpammsbr «CBeTJ/I» OTHOCHTEIIBHO HOBOTO
stasioHa Takta BpemeHu. 11 sto ITPUHITUIINAJIBHO MSMEHWJIO
npezfiHa3zHaueHue I'eHepaTopa, IepBUYHBIM C/ejiaB pa3Buthue Mo3sra c
MPUBA3KON 3TOTO mpolecca k Crucreme yIpasJieHUs U KU3HeoOecreueHus
YesioBeka u Ha ¢QoHe 3TOoro — o3A0poBaeHus Ilosb3oBarens
IIporpammamu «CBet/I».

3.4. IIpo co3panue «Pybamkun», HeycIex
BTop:xeH1eB 1 0 COILYTCTBYIOIIEM...

Bech KUBOTHBIH MHD, HACEKOMbIE OBLIIN CO3JaHbl JIA KOHTPOJIA
qacCTOT, KOTOpPbIE €CThb Yy YemoBeka.

B cTpykType atmocdeps! (-4400<h<12400 MeTpOB) CyIIIECTBYIOT HE
TOJIBKO Ta3bl — a30T, KUCJIOPO/I, BOJIOPO/I, IPOMBIIIIEHHBIE BEIOPOCHI, HO U
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MNHBIE OBPA30OBAHUVA. B Helt npucymcmeywm u
ouocmpyxkmyput kak 6 mamepuarbHom (UHEPYUOHHAA Mmacca),
mak u 6 HemamepuaarbHom (HeuHepuyuoHHas macca)
cocmoaHusx. bBUOCTPYKTyphl B MaTepUaJIbHOM BHJIe Je€TAJIbHO OIHUCAHBI
«YYEHBIMHU» — Pa30UThl HA KJIACCHI, TPYIIIbI, T€HOTUIBI. Bce OHU UMEIOT
OTJINYUTEJIbHbIE  TPU3HAKH, IO KOTOPBIM  MOXHO  OIPENETUTh
pozrocsioBHylo. ¥ UYesioBeka TOXKe eCTh NMPU3HAKU — OTHOCUTCA JIM OH K
KJ1accy 00e3bsIH WJIU CO3/IaH MpUIebliaMu. Kak mpaBuio, OT IPUIIEBIIEB
CTapaTCsA OTKPECTUTHCA.

HemartepuaspHple OHOCTPYKTYPHI OBLIM TIPE/ICTABJIEHBI  JIBYMS
TUIIAMU.

Tun mepBbIN — 3TO BCe BU/IBI Oapabariek, IpUBUAEHUH, JOMOBBIX U
IIPOYHNX, ¢ KOTOPHIMU IIMBIJIN30BaHHOE YeIOBEUECTBO CTAJIKMBAJIOCh HA
Ka’KJIOM IIIary.

Tun BTOpO¥ — 5TO TYMaHOU/IBI OT MEJIKUX HaCEKOMBIX /10 UestoBeka.
B cocrossaum rymanousia MOZKHO 6put0 IIPEBBIBATD u ThicAYM JIeT,
II0Ka He OyAyT cO3/aHbl YCJIOBUSA JIJIsI MaTepuajn3anuu. Bce rymaHOuU b,
KaK IIPaBUJIO, ObLIU TTOBEPIKEHBI pEMHKAPHAIUH.

IIpumep. Eciu Bol «muénHyam»
KOMapa, 3TO He 3Ha4YuT, 4YTo BBl ero
YHUYTOXKUIIU. Br1 U3MEeHWIN
MaTepUasbHyl0 CTPYKTYpy Komapa, HO OH
UMeeT ell€ U CTPYKTypy B 77 OKTaBe, B
HEWHEPITUOHHOM (HemaTepuaJILHOM)
COCTOSIHUU, U €ro HOoBas MaTepuain3aius
MOKET POM30UTH U 4epe3 cyTku. OO 3TOM cOBpeMeHHas HayKa TOJIBKO
noraasiBaetca. MATEPUAJIM3AIINA ITOJIE3HBIX YenoBeuyecTBy
HACEKOMBIX — CApaH4H, KJIOIIOB, BIlIel, IayKOB U IPOYHUX, — IPOU3BOUIACH
Cucremoii YmpaBieHus BTOp»KeHIIEB TOJIBKO B CJIydae IIpPOBeJleHUS
JIOIIOJIHUTEILHOTO KOHTPOJIA IO YaCTOTaM, KOTOPbIe UMeJIN 3TU HaCEKOMBIE.

HeynobcTBa y MHTEPBEHTOB HAYaJIUCh IOCJIE TOTO, KAK OHU PN
HCIIOJIb30BaTh Pybamiku, kotopble ocranuch mnociie BTOPYKEHUWUA u
YHUYTOXKEHMWA Bcex u Bcsi. Bo-mepBbIX, B Pybarkax Hesb3s1 ObLIO
Pa3MHOKaThCsI, TaK KaK ObLIM YHUUTOXKEHBI (BepHee, CBeJIeHbI 10 2-3%)
YacTOTHI BBICOKUX OKTaB.

Torzma cpoYHO MPHIILIOCH BBOAUTH CBOU «ITOAIIOPKH», HO BO3HUKJIA
mpobJieMa C OpraHoM i «pa3MHOXKeHHs». H mym dce Obla 88e0€H
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«HAYUOHANBHLIU 00blMall» — ompe3amb AuwHee. 3ateM ObLIO
3aMeueHo, YTO IPU KOHTPOJIE He BCE YAAETCA MPoBepUTh. [IpunuIocs xeub
cepy, KOTOPYIO B JlajibHEeNIIIeM 3aMeHWJIN Ha CBEYKHU. BbLI elle psAL MeJTKUX
Hey/100CTB, KOTOPBIE TIO3/THEE OBLIIU TepeBeEHbl B PEJTUTHO3HbBIE KYJIbTHI.
Ho Bcé xe, mia KOHTPOJIA YACTOT okraB 65, 67, 71 ObLIH
pa3paboTaHbl KOMaphl, KJIOIbI, 0JIOXU U APYTHE M0JIE3HbIE HACEKOMBIE.

Ecnmu wn3 Hoocdepsl yOuMpasvuch 4YacTOThl, KOTOPbIE CUHTAJIHCH
HEHYKHBIMU, TO YOUPAJIUCh U CUCTEMBI OMOJATUNKOB. A JIJIsI KOHTPOJIA 3a
HOBBIM COCTOSTHHEM CO37]aBajJIUCh HOBBIE OHMOAATYMKU, JUOO YyKe B
UMeIoIuecs J00aBJIsINCh HOBbIE (PYHKIIMU. X04y OTMETUTb, UTO MOHATHE
«nayruHa» OTHOCHMJIOCH unmenso x IIOHATUIO «mayk», u amo
ovLaa odHa u3 18 cmpyxkmyp Cucmem Ynpaeaenusa. Ilog naytuHy
O6pU1 co3gaH Mo3r, KOTOPBI MOT «CHUMaTb» M 00pabaThIBaTh Ty YacCTh
nHdOpManuu, Koropas HeobxoiumMa uMeHHO CrcreMe YIpaBiieHUs JaHHON

CTPYKTYPOH.

Bce 6uocTpyKTyphbl, BKIoUas U YesoBeka, ObLIN IIOCTPOEHHI TaK, YTO
“Mesu Bech HAO0p OKTaB OT 16 A0 128. OHU pa3IMYHBI 10 HA3HAYEHUIO, 1
npeobiaZlaHie TOW WJIM WHOM TPYINBl OKTaB (OPMHUPOBAJIO OCHOBY
OMOCTPYKTYPHI

OyHKINOHAJIBHOE pa3/ie/ieHHe 10 OKTaBaM ObLJIO:

- 16-32 = Bce BUIbI Ta30B U Bo/a (JIbIXaHUE U BOZA HY>KHBI
BCEM);
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- 34-46 = CTPpYKTYypBI peMHKapHAIUH (Bce CTPYKTYPhI
CTPEMUJINCH HAKOIIUTD MOTEHITUAIBI YACTOT STUX OKTAB);

- 48 = pacrpezieuTesb;

- 50-52 = sHepreTUYecKuil OasaHc;

- 56-62 = ynpasJjieHre OpraHaMu;

- 64 = MaTepuasbHbIE CTPYKTYPHI;

- 66-72 = Moa3r;

- 74-86 = yripaBjieHle penHKapHaIlhuel;

- 96-126 = KOHTPOJIb;

- 128 = 3371210111111 TeHepaTop TaKTa.

IIporpammbr «CBeT/I» 10 HemaBHEro BpeMeHU «paboTtanu» B
Juara3oHe OKTaB 66-72 (a1s obeclieueHHs B3auMOJEUCTBUA ¢ Mo3srom
Byaziesnbia). CeroyiHs nuana3oH oktas [Iporpamm «CBeT/I» paciupeH 10
128, 4YTO TO3BOJISET «B3aMMOJIEMCTBOBATb» C 33/MAIOIIUM  TaKT
lenepatopoM. JTO KpailHe Ba)KHO B mpoleccax usMeHeHUs CHCTeMBI
’)ku3Heobecnieuenus YemoBeka. MOKHO cKasaTh, YTO ObLI cZieIaH MEPBbIN
IIIar B peajiu3aliid NPOO0ACHUS HCUSHU 00 124 aem. Ho 3To He 3HAYUT,
4To ABJsAACh yuyacTHUKOM IIporpamm «Cser/I», aBTOMaTHYeCKU CTaJI
«poaroxutrenem». B BAHIO emé CXO/IUTDH HyxHO. 11 Kak TrOBOpPHJI
H. JleBamos, — 3TO yxxe «JApyrasd u3ropud...» f K 3TOMy NOHUMaHUIO
IPHULIET depe3 rof mocie «yxoza» Hukosaas. Jo BHECEHHBIX B
IIporpamMmMbl  U3MEHEHUNM  NOPUXOAWIOCH MEPUOAUYECKU  /1aBaTh
PEKOMEHJIAIIUU TI0 «Iepe3arpyske» KomruiekcoB, uroObsl ITporpaMmmbr
«CpearupoBaJin» M <«IOJICTPOWIHCH» IIOJ] U3MEHEHUS, IPOUCXOJISINNE B
Cucreme xusHeobecrieueHus. Ceiiuac 3TOT Bompoc pemréH. M pemén oH
Onaromapss 3HAHWUAM, I[IOJIyYEHHBIM Yepe3 U3YYeHHe TeX TPYJOB
A. XaTp100Ba, kotopsie u ceroaus eme HE ITYBJIMYHDBI.

Bce Buzibl pacTeHull, TpaB — 3TO YACTOTHI OKTAaB 34-44, 109TOMY
KOPOBBI U UCITOJIb3YIOT B IIUIIY TOJIBKO TPABY, 3HAA, YTO UX IIyCTAT HA MACO.
Bupumo, nostomy B HAMM — popriHe TEOPUM peMHKapHAIUU, — KOPOBBI
ABJJIAIOTCA CBAIIEHHBIMU ) KNBOTHbBIMU.

st cobak TyiaBHOe — 3HATh, YTO PEWHKapHAIUs /I HUX €eCTh
(mmamma3oH 4acToT OKTaB 78-80, COBMEIIEHHBIN C YaCTOTAMHU OKTaB 64, HO
9TO0 — KocTu). PaccemBaHme BBICOKHUX OKTaB IPOUCXOJUT JIOCTATOUHO
MeJ[JIEHHO, U ecyii YeJIoBeK yCOIl ¢ MOTEeHI[MaJaMU YacTOT KOCTeH BBIIIIE
122%, TO TaxKe uepe3 1000 JIET 3TU KOCTU MOKHO ITPUKJIAIBIBATH K OOJIbHBIM
MecTaM. ATO O (eHOMEHE «CBATHIE MO ».
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Bcemu obmennpiMu nponeccamu  YIIPABJIAET Mosr, HoO
pacrnpenenuTeneM «bjar» ais kietok opranusma ABJIAETCHA Ceppue.
Bce cuuTamoT, YTO MBICIUTEJIBHASA AEATEIBHOCTh — 3TO QyHKIUA Mo3sra.
OpHaxo eré Bo BpeMeHa EjspiinHa (51 Torga tpyauics B CeBepo-3anaiHOM
peruoHe) Ha BcexX IUIaKaTaX TOTO BpeMeHH ObLI0 HauepTaHo: «Jlymai
cepaneM!» A ecin pa3dbuparbcsi HEMHOTO TIJIyOKe C IOMOPOM U
UPOHUYHBIM sI3bIKOM A. XaTbiOoBa, TO emé A0 mosydeHuss Mo3sra
MBICJTUTEJIFHBIM IeHTpoM 66110 Cep/irie, a 10 3Toro — /IBE ITOJIY COEPDBI
HUXKe T03BOHOYHHMKA. VMesa O/lHOBpeMEHHO TpHU IleHTpa JAJd
BOCIIPOU3BOJICTBA MBICJIEH, MOKHO yCTpauBaTh KAHUKYJIBI TaK, YTOOBI OBLIO
He3aMeTHO, Kakas CTPYKTypa CEroJ/iHs ympasiseT opranu3mom. Koneuno,
rJIaBHBIM MO3T mMeeT MaKCUMaJIbHBIA pa3mep. MbICUTEIBHBIN MIPOIece,
ecTeCTBeHHO, pazjiesiéH. KcraTu, Bce TpPHU MBICIUTEJbHBIE CTPYKTYPBI
(MMeroT MPUMEPHO OAUHAKOBOE CTPOEHHUE) CXOKHU B OTHOM — BCe pas/ieJIEHbI
Ha JIEBYIO U MPaBYIO MOJIOBUHBI. M03T KOHCEpBATUBEH U HE pearupyeT Ha
BHemrHHe wusMeHeHHs. Cepzaue, ¥ TemM Oojiee HWKHUN MO3T, KHUBO
MHTEPECYIOTCA BCEMU M3MEHEHUs MU, U uX (Gopma 3aBUCUT OT peKjaM B
CMU. EcTb noHATHE «OBIUBE CEP/IE», 3TO — OT YAOBOJILCTBHUS OTPebIeHIS
ITBa.

Mo3r (ro;1IoBHOI) — MMeeT MHOT'O U3BHJIMH, pab0TaeT TOJIbKO Ha
cebs1 — T/Ie yKpacTh, U Koro obmanHyTtb. Cepille — He UMeeT U3BWJIMH, HO
npuHuMaeT riaBHble pentenna u HUYEI'O HE ITIOMHUMT. HuxHuit
MO3r CHa0KE€H OJHOW W3BWIMHOW, NPHUHUMAeT BCe BHEIIHUE
(rocymapcTBeHHbBIE) pellleHHsA. I9TO OCOOEHHO XOPOIIO BUIHO CETOJHA.
YucIio yI0BOJILCTBHUM JIJISI HUJKHETO MO3ra — OTPOMHO, IIOTOMY OH — JIUJIEP
10 TPUEMY BCEX HOBBIX HAUMHAHUH.

KoneuHno, orBeuarh 3a MociencTBusi pabotbl Mosra u, ocobeHHO,
MBICJIUTEJIBHBIX 3aKII0ueHni Cepiia, IPUXOAUTCS BCET/la HUKHEMY MO3TY.
B Hero BBOJSAT pasyiMuHbIe JIEKAPCTBEHHbBIE IIperapaThl (YKOJIBI), /IJIST HETO
pa3paboTaHbl  pO3TrH, IUIETH, OXOTHUYBH pYXbsA. Ecau  Hamo
MTOZIKOPPEKTUPOBATh MBIC/Ib, HCIOJB3YIOT COJb JJiA TOBBIIeHus pH
(oTpuraTesbHBIN JOTApU(M KOHIIEHTPAIlUM BOJOPOJHBIX HOHOB B
pactBope). 3apsa cou 6JIaTOTBOPHO JIEUCTBYET HAa KOPPEKIIHIO IPUHSTHIX
peleHni.

Ecnu mpoBecTH TpelaHaIMI0 TOJIOBHOW YacTU Tejla TapakaHa, TO
(BMecTO MO3ra, 10 HAITUM TPAJAUIIUOHHBIM ITOHATHAM U TIO/IX0/IaM) MbI TaM
HE CMOXKEM OOHApPYKHTb MO3T, IIOCKOJIPKY BMECTO HErO HAWJIEM HEUTO
Takoe, 4To HuKakK B Hamu noHATHs o mo3re HE YKJIA/IBIBAETCA. M&1
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CMOKeM OOHAPYKUTh y
TapakaHa B KaXK0u
«IIOJIOBUHKE»  dYepema IO
OTHOU BOPCUHKE C « MAKOBBIM »
CeMEeYKOM Ha UX KOHUHnKe. MBI, ‘
€CTEeCTBEHHO MPUIEM K BBHIBOAY
0 TOM, YTO y TapakaHa MO3TOB
HEeT, W 9JTO OyzerT Hamen
«OImUOKOM», TOCKOJBPKY MO3r TOro e TapakaHa, 6 OCHOBHOM,
Haxodumcsa 6 HeuHePUUOHHOM (HemamepuarbHOM) COCTMOSHUU
u eMy ero Mo3sra BHOOJHE MPEOCTAaTOYHO /Ji WCIOJHEHUSA €ro
(pyHKIMOHAJIBHOTO  HaJleJIeHUsdA,  IIPeOCTaBJIeHHOT0  eMy  paHee
UHTEPBEHTCKON CHCTEMON, Kak aNleHAUKCHOMY 3yieMeHTy CHCTeMbl
O6uosiornueckoro KoHTposiss! A Mo3r ero He Tak y»K W IPOCT, 6ojee TOTO,
criocobeH ObLT UCIOJIHATH JOCTATOYHO CJIOKHBIe omeparuu nmo CBOPY
NMH®OPMAIINMU 3a cocTOsTHHEM OHMOJIOTHUUECKON CPEJIBI IT0 ITapaMeTpaM,
KOTOPBbIE HY>KHBI ObLTH JUIA IIporpamMmmbl «PazButrue
9HEProouoreHe3nuca KJIETKH ILIOTH», T.e. jojei! Takum obpasowm,
Mo3sr Ttapakana, kak MHWHHWK/IACTEPHAA CUCTEMA, BroJsHe
npodeccroHaIbHO YIIPABJIAI BCEMU UCIIOTHUTETECKUMU AEUCTBUSAMU 3TON
3ABE3EHHOM CYIIIHOCTU, wurpad BakHYl0O U KOHKDETHYIO
MaJIeHbKYI0 poJib B Cucreme OMOKOHTpOJISA. BoT Takoil oH MOHCTp, 3TOT
TapakaH.

Tak 4tro ke Takoe Moar? Mo3z ecmbv KaacmepHoe
cucmemHnoe dopmuposarHue u3 IHepauil, HAXO0OAWUXCA 6
UHEPYUOHHOM U HEUHEPUUOHHOM COCMOSTHUAX, CO30AHHBLIL 015
Kakux-mo onepayuii ynpaeneHusl, KOHMPOAR, aHAIU3A U
ooaadarowjuil ceoilcmaom cosepueHCmeo8aHuUs e
onpeodenéHHbLX 003601EHHBIX PAMKAX NOO UbUM-TNO KOHMPOaAem
00.1ee 8bLCOK020 YPOBHA hopmuposaHus.

Yro kacaercsa Mosra Cucrembl YpasjieHNs, KaK BIIOJIHE KOHKPETHOTO
KJIACTEPHOTO YIPABJIAIOIIET0 CUCTeMHOTO (OPMUPOBAHUSA B CIOKHEUIIIEM
CTPYKTYPHOM BOILJIOLIEHUH, TO OCO3HAHUE JIIOJbMHU €r0 KOHCTPYKTUBHOI'O
ycTpoeHus, GyHKIUM, TEXHUUECKUX U TeXHOJIOTMYeCKUX BO3MOXKHOCTEN U
MHoroe gpyroe, — HEBO3MOXKHO B paMkax TpaJuIIMOHHOTO
npescTaBieHus o Moasre, 0co0eHHO /esas yIIeMJIEHHble IONBITKU
IPUMEPATh €r0 CO CBOMM IOA0OMEM KakK C COBEPIIEHCTBOM IIPUPO/bBI!
Mexxy Ipo4mnM, Takre 0co00 OTIMYUTeIbHBIE (He 10 3acjIyraM) IpU3HaKu
Mos3ra JII0/ICKOTO KaK 3pEHUE, PeUb, CIyX, 00OHSIHUE U IPYTOE TOCTUTHYTOE
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«COBEPIIIEHCTBO» (OoueBUJIHO, He 06e3 momomu JlapBuHa U  €ro
poacTBeHHHKOB) y Mosra Cucrembl YNpaBjieHHsI TOKE HMEITCS, HO B
Hecou3MepuMo 60jiee BHICOKOM U COBEPIIIEHHOM COCTOSTHHUU.

3eMiisi, KaK WCKYCCTBEHHas CTPYKTypa, CO3JaBajiach
NPUMEPHO 77 MWLIHMaApPAOB JieT. B Hacrosiiee BpeMs Ha 3emie
paboTaroT:

1 Cucrema Yupassenus (CY)

7 Cucrem BropuuHoro ynpasiyieHus (CBY) — cepBepsl, uMmeroiye 60Jiee ThICAUH
nupamuz, (KaXKIabli), COTHU TEDMUHAJIOB

O61bekTHI (6osiee 3500) 15T KOHTPOJIS U PEKOHCTPYKIIMH

2 koJutaiziepa (o ceBepHBIM U I0KHBIM HOJIIPHBIMU KPYTaMHU), 33/1a10T TAKT
= 1,0007 CEKyH/IbI

8640000 MepuAMaHOB

7 HYPOB cbopa nHGOPMALIHH

Bosee 1 Muutnapia 61oIaTINKOB

Cucrema KOHTPOJIA TAKTA BDEMEHU

CucremMa KOHTPOJISA TOBEPXHOCTH 3EMJIIU

Cucrema koHTpoJist 6iimskHero Kocmoca

A

= \O N ([OvOn
5 [0 2]

Bcé sTo paboTaeT Kak eJuHAasI CUCTEMA, B KOTOPOU U KUBET YesOBeEK.
Ho cerogusa INPOUCXOAAT ITPOIIECCDHI, KoTopble 3aTparuBalT U
CYIIIECTBEHHO BJIUSIOT MMPAKTUUECKH Ha BCE, IEPEUNCIEHHOE B TaOIUIIE.

MHuoruMm u3BecTHO, 4TO YesnoBek

\ / HMeeT «KUTalCKHe TOYKH» (TOYKH

\ | ®osu1A) — HSTO TOUKH KOHTDPOJIA H

BO3/IeCTBUA Ha opra"nbl YesoBeka

MyTEM TOMEOIATUUECKOTO BO3JAEUCTBUS

WTOJIKAMU, TOKOM ® T.I. [IpuHATO

cuMTaTh, YTO €CJIHM HaThIKaTh B

«KUTalCKUe TOYKH» UTOJKU (30JI0THIE,

cepebOpsiHbIe, IIATHHOBBIE), TO XOpOIIHe ocobu (Ayxu) mpumdyarca u
PAaCIIOJIOKATCS B HY>KHBIX MECTaX, a 3JIble COeryT.

Ho Tak npwHATO cumTaTh i1 TOro, 4Tobbl HU y koro HE
BO3HMKAJIO xenaHus cuuTath no-apyromy. Kaxxgaa us CBY (Cucrembl
Bropuunoro Ympasienus) popMupyeT CBOU IIHYP KOHTPOJIS, C IIOMOIIIBIO
KOTOPOTO 3a 2 Yaca 10 MUHYT MPOU3BOAUT IOJHBIA KOHTPOJIb CPEAbI
obutanus YesioBeka, coBepllasg 3a 3TO BpeMs IIOJIHBIA 00OPOT BOKPYT
3emsn. CobpanHas wHpopManus mo3Bosser apTromaram CBY B TeueHue
HeckosibKuX yacoB npousBectd KOPPEKIINIO CPE/IbBI ot -2200 M 110
12400 M, CO3/1aBas UJieaJbHbIE YCJIOBUA JIJIA CyIleCTBOBaHUA UesoBeka u
JULs TEX, KeM OH coOpasics nutaThes! OHAKO CHATH HHGOPMAIIUIO € OHOTO
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UeJsioBeka 3a OAWH IPOCMOTP B mpuHIUIEe Henb3sda. Tak, CBY Kaiiac nis
KOHTpoJiA Mo3sra ussiMaeT Ha AjutenbHbill niepuos YACTH MO3TI'A u
MIPOU3BOJAUT CPAaBHUTEJbHBIM aHAIU3 C 33/JaHHOM IporpaMmou. B 3To
BpeMs YeslOBEK CIIUT, HA BpeMs KOHTPOJISI eMY Jal0T IOCMOTPETh «HOBBIU
BUIeODMIBM», BOCIPUHUMaeMbli Kak coH. OcraysbHble CBY He morin
II03BOJINTh cebe MMeTh HeOTpAaHWYEHHOe BpeMs Uil cOopa W aHam3a
CUTyalluu, MOTOMY OBLI CO3/laH YHUKAJIbHBIA Meroj. Kakmas uyacrorta,
nmMemwIasicsa y Yesopeka, KOMUPOBAJIACh B TOCTOPOHHIOI0 OUOCTPYKTYpY, U
IIpU TMPOXOXKJEHUU IIIHypa 3Ta OHOCTPYKTypa B peXHUME pe30HaHca
pearupoBasia Ha 3anpoc. TakuM 06pa3oM, MUJLJTHAP/bl OUOCTPYKTYP AaBau
(kakzass) B pekuMe pe3oHaHca WHAOPMAIUIO O COCTOSHUU 30POBbS
YesoBeka, HaXOAAIETOCA B Cpefie KOHTPOJIA. ITO TPYZHO COIOCTaBUTH C
YPOBHEM HAIINX CETOIHANIHUX 3HAHUH, HO 3TO ObL7I0O MMeHHO Tak. Ha 3emiie
e Obuto CJIYUAMHBIX BHUOCTPYKTYP. Kaxmas u3 HHX
MOJZIEP>KMUBAJIaCh HCXOJis1 M3 MPOTrpaMMHBIX TpeOoBaHuil. I[loBhIlIeHUE
ypoBHs: Mosra YemoBeka TpeboBamo Y/IAJIEHUA CTAPBIX
ouoctpykryp u CO3/IAHUA HOBBIX, uTO, COOCTBEHHO, CETOAHS U
Habsotaercss. Ecoium paccMOTpeTh 3TO HA MpUMeEpe, TO HEKOTOPOe BpeMs
Hazay CIIIA 6bLIO MOJIBEPTHYTO aTakKe KOMapOB. YUEHbBIE COOOIUIU, UTO
pa3paboTaH IipemapaT, KOTOPBIH TOCJie ChefAaHuss ero (Komapom)
VHUYTOXKAeT y KoOMapa KeJyJOoK, 1 KOMap B MYUUTEJIbHBIX KOHBYJIbCHUAX
rorubaer.

[TouHTEepeCcOBaBIINCh ¥ U3BECTHBIX B Poccuu OMOJIOTOB O CTPOEHUU
KOMapa, y/1aJloCh BBIACHUTH, UTO KOMAap, KaK BBICOKOPA3BUTOE CYIIECTBO,
umeer HE TOJIBKO >xeJryioK, HO U BCE, YTO HEOOXOUMO JIJ1si HOPMAaJIbHOMN
nepepaboTku JI000W muiu (MpUMEpHO Kak B CjIydae, Korjaa
OJTHOKJIETOUHBIE TPBHI3YyT MHOTOKJIETOYHBIX, KOTOpPblE MMEIOT 3aIUTy OT
Hux). Coobmenus o6 ycrnexax yuénsix CIIIA nmepegaBanucy Bcemu CMU, u
HU y Koro, kpome A. XarpiboBa (II04eMy-TO), HE BO3HHUKJIU BOIPOCHI.
ITlepBoe, Ha 4TO 0OpaTWUJl BHUMaHHeEe AJieKcaHAp MuxaijoBU4 — a 4UTO
cheaeT komap?

B MEpTBOU KpOBU 3PUTPOIUTHI, KaK 0CA/I0YHbIE CTPYKTYPBI, UMEIOT
JINaMeTp 7-Q MUKPOH, a B KUBOU — HAMHOTO MeHbllle U3-3a Pa3HHULbI B
OKTaBaX, XOTS MeJUIIMHA BCE ele IyMa€eT, YTO SPUTPOILUT BBITATUBAETCA B
osobre KoyIbachl U MPOTHUCKUBAETCSA B Y3KOM KAaMWJUIAPE C MOPAJIbHOM
IO/I/IEP’KKOU  cep/leuHbIX cokpamjeHui. Hu niasma KpoBHU, HU HHBIE
CTPYKTYPBI KOMapy He Hy»kHBI. UTO ke OH cberaer? Komapa mHTepecyer
T01bKO 3puTporiuT BE3 OBOJIOYKMU u 6e3 afipecHON «OUPKU», TO €CTh
apuTtponut, HaxoasAmuicsa B kpopu B COCTOAHUNU I1JIA3MBI (110 Tairy
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pasnuBa HedTH B MOpe). B MenuiinHe 3T0 — «caxap» B KPOBH, WU Auaber.
Takoit sputponutr HE MMEET cBA3U CO CTPYKTYpPOH yHpaBJieHHs U
[IO/IJIEXKUT HEMeJJIEHHOMY BBIBOZly M3 KPOBEHOCHOU CHUCTEMBI. ITOT
SPUTPOIUT HMeeT 12 dacToT GopMbl (Ha aTOMBI He PpAacIajlaeTcs).
[InasMeHHOE cocTogHMe ospurponura spasgerca CEPBE3HBIM
HAPYIIIEHUEM paboThl MOYEK, MeYeHH, MOKETyA0UHON Kele3bl, HO
koHTposimpoBath nx O/IHOBPEMEHHO HEBO3MOZKHO, notomy u
ObL1a co3/laHa CTPYKTypa KoMapa, KOTopas paclo3HaBaJjia TOJIbKO TPYIITY U3
12 9acTOoT U coodIaia 00 UX HaJTUYHH.

[Ipu npoxokjeHnu HIHypa WHGOpMAIUA O HATUYUHN IIa3MEHHOTO
COCTOSIHHSI SPUTPOIIMTA 3aTIUCHIBAJIACH U B TAJIbHEHUIIIEM aHAJTU3UPOBaIach
JUIs TIpUHATUA pemeHud. Ecim mHpoOpMamum ObLIO HEZOCTATOUYHO, TO
MIOIYJIAIUI0 KOMapoB yBesanuuBaau. Komapa MOKHO ObLJIO CPaBHUTH C
«HOHKepcoM-87» — MpU MOAJIETE K I[eJTN BKJIIOYaIach CHpeHa. Y KoMmapa ta
CUpeHa BKJIIOYajach aBTOMATUYECKH, W UYEeM JajIbllle OT Tejla OHa
BKJIIOUAJIACh, TeM OOJIbIIIE 3PUTPOIUTOB B IJIA3MEHHOM COCTOSIHUHM ¥
Yenoseka. KpoBpr umeer minazmy u pH=6,88-7,45. Eciu pH>7,45, TO
ObLTH pa3zpaboTaHbl MajIOTabaPUTHBIE JATUNKN — KJIEIW U KJIONbI (1
pPH<6,88), xoTOpBIE MMETN BCETO 4 PE30HAHCHBIX YaCTOTHI (0€3 CUPEHBI).
B n1060M ciyyae, OHM CHayasia JeTYCTUPOBAJIM IIa3My U, €CJIM OHA He
COOTBETCTBOBAJIa HOPMeE, OCTaBJIsIM HH(MOPMAITUIO J1A ITHypa. Takke Kak
U C KoOMapamu, ecyiiu uHGOpManuu ObUIO HEJOCTATOYHO, TIOIYJIAIUIO
KJIOTIOB WJIM KJIellel Pe3KO yBEeJTUUNBAJIH.

Jlo co3naHusA reHOTUIIA 46 0COOBIX
mpo0JieM ¢ BPUTPOIUTAMH M IIa3MOU
kpoBu He ObLT0. OCHOBHOUM mpOOIEMOI
O0pUIO0 OOecrieueHMEe BBIPAOOTKH CaMUX
SpPUTPOIUTOB. [[j11 3TOro HEOOXOAUMO
OBUIO cO37aBaTh JIEPUITUT SPUTPOIUTOB
OyTéM WX WuU3BATHA. I 3TOH 1enn
CIy’KWIN THUABKU. Poccus 70 1917 roza

— — SKCHOPTUPOBaja 60 MJIH MUABOK B I'OJI.
B omroM Cankr-IleTepOypre Ha 3TOM HUBE TPYAWINUCH 8-12 THIC. KPECTHSH.
Akcnopt men B Espony.

Ha cerogHsa 3puUTpPOLUTHI B IIJIA3MEHHOM COCTOSHUM ABJIAIOTCA JJIA
ITUSBOK A0M, ITIOTOMY A. XaThIOOB, KaK BCET/Ia, B CBOEH JIIOOMMOM MaHepe 1
«PEKOMEH/IOBAJl CHaudaja IIpPOBeCTH OOpabOTKy KJIOmaMu, 3aTeM —
KoMapaM¥ (ZI0/KHBI OBITh CTEPUIBHBI U 3aKaTaHbl B 0AHKY) U TOJIBKO I1OCJIe
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JIMKBUJAIIUYA IIA3MEHHBIX BSPUTPOIUTOB MOKHO JOIYCTUTH ITHABOK.
Koneuno, nuBuim3zoBaHHoe YesoBedyecTBO 00s3aHO OBLJIO HMETh B
JloMarrHel anTeuyke (MOXHO M B aBTOMOOMJIbBHON) MUHUMAJIbHBIA HabOp
yKa3aHHBIX CPEJICTB U UCIOJIb30BATh UX TOJIBKO IO MPSMOMY Ha3HAUEHUIO.

Takum 06pazoM, MOKHO OBLJIO YKa3bIBATh HA IEHHOCTH, KAK CPEJICTBO
KOHTPOJII ¥ IEPBOH  MEAUIMHCKOH IIOMOIIY  COOTBETCTBYIOIIHMX
OHOCTPYKTYP, HO 3TO y?Ke BBIXOJUJIO 32 PAMKH TOJIbKO MHEHUS U TPeOOBaIIO
pubOpPHOTO obecnieyeHus A1 (PUKCANNN PE3OHAHCHBIX YACTOT y KaXKI0H
OMOCTPYKTYPBHL.

3.5. KoHnennusa HeHayYHOIr0O BOCIIPUATUA U
PeunnkapHanua

OueHb OOJIBIIION WHTEPEC BBI3BIBAJIO BCETZa, U Ja’Ke CeroIHs
BBI3BIBAET, BCE TO, UTO CBA3AHO C «HAYUHBIM» [IOHUMaHUEM «IIepeMelleHUs
Hym» (CymiHocred) u ¢ pewHKapHamued. Cpasy Ke OroBOPIOCh, YTO
peMHKapHAIUs, CyIIeCTBOBABIIAs IIPU YIPaBJI€HUH WHTEPBEHTCKOU
CucreMbl, OoJiee He ABJISIETCSI HEKUM BMeHeHHneM B MUp HaCUJIbCTBEHHBIM
IyTEM yIpaBJsiomniero xapakrepa (ot Cucremsr). 2017.01.0%7 UCIIOJIHUIIOCh
POBHO YeThIpe a/IMUHUCTPATUBHBIX r0/la ¢ MOMEHTA BKJIIOUEHUS OJTHOTO U3
IIPOrPaMMHBIX ITPOIIECCOB BOCCO3AAIOIIETOCS YIIpaBaeHus ObITHEM JIIOIEN
Ha 3eMJie, CBSI3aHHBIM C MCTHHHBIM COCTOSTHMEM BCSKOTO ITOCJIEAYIOIIErO
Borwtomenus «/[ymeBHo# CymHoctu» uepe3 fABiaeHHoe OOpsikeHUe, a He
pEeMHKapHAaIHIO.

danTOMBI U ABOMHUKHY, noHad noTeps namatu, HEOXKMNJIAHHO
OTKPBIBIIINECS HOBbIE 3HAHUA O COOBITUAX, B KOTOPBIX JI0 3TOTO HE
y4acTBOBAJI, BOCIIOMUHAHUS O MPOILION KU3HU U 3HAHUE WHOCTPAHHBIX
SI3BIKOB C MEJIEHOK — BCE 3TO TOJBKO Majias 4acTh TOTO, YTO BBI3BIBAJIO U
BBI3bIBAET BHUMAaHUeE, B IIEPBYI0 OUepe/ib, Pa3JIMIHOTO POJA MOILIEHHUKOB,
0coOEHHO, OT TaK Ha3bIBaeMON «HAyKW». OTH M aHAJOTHYHBIE CIIydaH,
3aUKCUPOBAHHbIE CBU/IETEIIMU, OTCHATHIE HA (DOTO- M BUJIEOMATEPUAIIEI,
B TOM YHCJIE IOPUIUYECKU MOATBEPIKIAEHHBIE, 6A0MCA CPEOCMEom
cywecmaeosaHusl 8cex mex, KMo <«2pea u 2peem pykKu» Ha
Hegedicecmee.

Axkanemua Hayk HE BMEIINMBAJIACb B «4yZecHble»
peobpa3oBaHUsA, U 3TO OBLJIO TOJBKO Ha PYKY BCeM 3HaxapsM, KOJIYHAM
yépHOi U Oeyiol Maruum ®W mpouuM ImpoxoauMmmnaMm. Ho cez2odmsa
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yacmomul,

HaAQ Komopuvix OHU CHUMAU ungﬁopmaqum, -

pacdopmuposansvl. Imo 60avuwe He delicmayem.

OcHoBa —
Ne¢ | HammeHoBaHue JlomapyuHasn HenayyHasa Touyka 3peHUsA
rpaMoTa
1 Armocdepa CMech CITy9aiHO Crporo opraHu3oBaHHAsA CTPYKTypa
00pa3oBaBIINXCA CEPUH PENIETOK
rasoB
2 3emida CdopmupoBana uz | CymectByet 6;1aronaps Cucreme
IbLUIU Yupasnenus (CY), pacrosoxkeHa Ha
OIpeIETIEHHON ITyOHHEe
3 TITonsa Yucio [Toneit, kak GUBUIECKUX CTPYKTYP, —
HanuMeHOBaHUU 3, YCJIOBHO MOXKHO Ha3BaTh KaK
HEOTPAHUYEHHO — | BJIEKTPUYECKOE, MATHUTHOE,
OT KOJIXO3HBIX JI0 IrPaBUTAIIOHHOE, OTINYAIOTCS
acTpaJIbHbIX YacTOTaMH M CBOMCTBAMH 3aps/ia
(oxTaBsI 3apsja 4-512 B DI-
CTPYKTypax u 16-128 B k-cTpykTypax)
4 Marepusa Becp mup, kak Ha Ecsn okTaBa 3apsja MeHblie 66,
3eMile, TaK U B (opmupyeTes KECTKasI CTPYKTypa
Kocmoce, cocTouT | mMpOTOHHOTO aToMa (MaTeps)
n3 aToMoB bopa
5 dyx Jyx, 06bI9HO Eciiu oxtaBa 3apsnga 6osee 64 (1o
CBSITOU, 512), GopMUpPYyeTCA HEMHEPITMOHHAS
CYIIIECTBYET Macca, KBAaHTOBaHHAA 110 HAa3HAYEHUIO
OTJIeJIBHO OT U cBOMcTBaM
MaTepuu
6 Jlyna Kycok meteoputa, | Bremnssa Cucrema
3aXBaUYEHHOTO JKusneobecneueHHUs 3eMIIH,
3eMnén reHepaTop mporpamm s 6uocdepsl
7 YeaoBek IIpousorén ot V3MeHeHMEe OKTaBHI CIIEPMATO30H1/A B
00€e3bsIHBI COOTBETCTBYIOIIEH cpejie GopMUpyeT
yesioBeka (006e3bssHa- TYMaHOU]T
YeJI0BeKa)
8 | Mosr Bcé, uro oz YeJsioBek pacrosiaraeT 4acTbio

qepel’[HOfI KOCTBIO

onepaTuBHOro Mo3sra u
HE3HAYUTEJIbHON YaCThIO
JIOJITOBPEMEHHOU NaMsITH

Bor HekoTOpble TEpDMUHBI U MOsCHEeHUA OT A. XaTpI00Ba, KOTOPBII
BCET/Ia UCXOAMJ U3 TOTO, YTO «Da30Bas KOHCTAHTa B COBPEMEHHOM HayKe —
JIOIIaJIUHAsA CUJIA, IOITOMY BCE, UTO CerO/IHA 3HaeT COBPeMeHHas HayKa — U
€CTb JIOLIaHAA rpaMoTa.

TepMUHBI U TIOACHEHUA

6 wuroJA 2003 r. 3aBepiieHO (QOPMHUPOBAHUE PEIIETKHA OOIIen
namaTu. CTpyKTypa PEelIETKH — COeIMHEHHbBIE O0JIEKA3APhI, B KaXKIbIN

38



JloZleKas/ip BIUCAH UKocasp (peébpa GUryp M COeUHSIONIUX ITUPAMUT
onuHaKoBbI). Ecyti ecTh Xketanne pa3obpaThCs B 5TOM BOIIPOCE, TO pa3MePhI
U criocoObI COeTMHEH U TIPUBEIEHBI B paboTax A. XaTeiboBa.

HecyniecTrBeHHbIE Pa3/IMYNA ABYX TOUEK 3peHUA

OdunuanpHasa HaAyKa

HeHaquaﬂ TOYKA 3PpEHUA

Cosrreunas Cucrema o6pa3oBaiach
II0ocJIe B3PBIBA, CYIIECTBYET cdepa
Xa66s1a

Cosneunas Cucrema — UCKyCCTBEHHas,
Kocmoc HuKOr/Ia He B3phIBaJICS,
cepnr Xabbs1a HET

JKuBas KeTKa MoJIyIusiach CIydaiiHo
U3 OCTATKOB IIbLIH, HEIPUTOAHOM 1A
¢dopmMupoBaHusA NOBEPXHOCTH 3EMJIN

JKuBas KieTka — BBICIIIEE JOCTHXKEHHE
Kocmuueckoro pazyma, coueTaer B
cebe B3aMO/EMCTBYE OKTAB OT 12 JI0

4096

OcraTrku ra3oB CIy4alHbIM 00pa3oM
chopmupoBasin atmochepy

Atmocdepa — 3TO OCTIONHbIE
CTPYKTYPBI peméTok (¥)

Hert pa3HUIbI MKy MO3TOM MBIIIH
(12 KOTOPOW ITPOMBBOIAT UCIIBITAHUS
MEZUIUHCKUX IIPENaparos,
ynotpebJisieMbIX YesioBeKoM) 1 Mosrom
YestoBeka

Mosr YesioBeka u J1it000T0 TyMaHOU1A
HE COBMECTHUMbI

HJIO — ciyuyaiiHble TOSBIIEHUS
VHOIUIAHETSH, UX U3yJYEeHUEM 3aHATHI
Bce kesaroriue. CKopo ux TariHa Oysier
PACKpBITa, ¥ UX OPYKHE CTAaHET
JIOCTOsIHNEM 3eMJIU

Bce HJIO Ha 3emiie — 3 MHOTO
MIPOUCXOK/IEHUs, 5TO — 000py/I0BaHUE
JULSI KOHTPOJIS 32 COCTOSTHUEM
BHEIITHEH cpebl (THIa 30H7a); Ha
Jlyne csou HJIO

IBOJTIONUA MaTEPUH
TBEpHoe—KUIKOe—Ta3—>Iy1a3Ma
(meopraHu3oBaHHAS)

HeunepuuonHas macca
(BBICOKOOPTAaHN30BaHHAA IJIA3Ma,
PaHXHPOBAHHAA I10 OKTaBaM)
—UHEPIMOHHAA Macca (Ta3, JKUIKOe,
TBEP/I0€)

CerogHs y»ke HAOJIOMAIOTCA IIPOIECCHI, O KOTOPHIX IMHCAJIU B CBOE
Bpems 1 H. JIeBamoB, u A. XaTbIOOB — CUCTEMbBI 3HAHUH «JIOMIAUHOMN
rPaMOThI» VAAJISAIOTCS BMECTE C UX HOCUTEIAMU. Perérka obmied namsTi
OyzaeT coziep:kaTh ToJbKO Ty nHpopmaruio, KOTOPAA HEOBXO/IMMA
JULs sKU3HeoOecrieueHus1 OMocTpykTyp. Kpome Toro, yke co3maHa MoITHAsA
pelIETKa CTPYKTYP KOHTPOJIA. HelmpeaycMoTpeHHbIe e CTBUSI OUOCTPYKTYP
(yuTail uyesioBeKa) OYAyT JUKBHAUPOBATHCS BMECTE C HX HOCUTEJISIMU
(mpumepbl — IIOBOPOTHI PEK, CO37aHUE aTOMHOTO OpYKHus 0e3 3HaHUS
¢usuku pouecca).

Ha ceromHAIIHUN JIeHb BCE »Ke IIpeBaJIMpyeT «HAay4dHas TOUYKa
3peHusi», HO OoJiblie U 0OJIbllle TPOOMBAETCA B PEabHOCTh KOHIIEHIHSA
HEHAyJYHOT'O BOCIIPUATHSI, KOTOPas HECET B cebe CieAyIolee:

- 3emui€nt yripasisier Crucrema YIpaBiieHUsA, PACIIOJIOKEHHAS O/,
IIOBEPXHOCTBIO 3e€MJIN;
- Cucrema YopaBjieHUs — CJI0KHasA MepapXuueckas CUCTEMa;
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- Ha 3eMJie uMeeTcs 60siee 2000 CUCTEM KOHTPOJISA;

- 6a30BbIi MO3r Ka)K/JIOTO0 WHAWBHAYYMAa XPAaHUTCA B apXHUBe
CucreMbl YpaBjieHuUs;

- B KaXK/IbI TAKTOBBI MHTEPBAJI IPOU3BOJIUTCA KOHTPOJIb Mo3sra
MHAVBHUJIyyMa C 3aM1ChI0 NHGOPMALUY;

- Cucrema YnpasieHUA UCIOJIB3YeT 7 TUIIOB BPEMEHU, OJAVH U3
KOTOPBIX (60%60%24) sABJIETCS TAKTOM HUKHEN YaCTH PEIETKU;

- 71 iepeHoca nH@opmanuu Crucrema YpasieHUs UCIOIb3yeT
MY3bIKaJIbHBIN pan, a PE3OHAHCHDBIE KOHTYPbI
ITO3BOHOYHUMKA gBndi0Tcsa IpUEMHUKAMU HHOPMAINY;

- Juia yupasieHusa Mosrom Cucrema YnpasieHHs HCIOJb3yeT
WHOU My3bIKaJIbHBIN P,

- pazn nina ynpasiaeHus Mosrom: DO RE MI FA SOL LA SI NA,
ko/i LALALA — 103bIBHBIE, JIEUCTBYIOIINE elle TTOKa /I ONpPeAeIEHHOTO
reHotuna Mo3sra;

- BHEITHUH BHUJI — 3TO pybaIka, u nepeHoc Mosra mpou3BOAUTCS
B py0aIiKy, KoTopas 10 YaCTOTHOMY OaIaHCY COBMeCTHMa C IIEPEHOCUMBIM
Mo3srowm;

- npu nepeHoce Mosra mHopMaIysa B apXuBe MOXKET OBITh
IIOJIHOCTHIO MJIM YACTUYHO COXPaHeHa, I0TOMY UHJIUBUAYYM JIeJIaeT TO, UTO
OBLJIO eMy paHee HeJIOCTYIIHO;

- 3aMeHsAeMbIH MO3T MOKET ObITh COXpaHEH, HO, KaK ITPABUJIO, OH
pacnbuIsgeTcs, Mpu 3ToM HWoHHasA crpykrypa (u JIHK Toxke) ocrarorcs
crapbiMu (0CajlouHbIe CTPYKTYpPHbI craporo Mosra). Hoseiit Moar JJTHK ne
¢popmupyer.

IIpu 3amene Moasra Cucrema YmpaBjieHHs OPeAIIOJIaraer, 4ro B
apxuse HOBBIM MO3T coseplieHHee 3aMeHAEMOT0, HO 3TO He BCeT/ia Tak
— B IOCJIeTHEe BpeMsl HaOJromaeTcss oopaTHbIN mporiece. Ctapeiii Mo3r He
MOKET OBITh 3aMeIlE€H, eCJTU HEKOTOPhle KOHTPOJIbHbIE TOYKU OTCYTCTBYIOT
WIN WX HEeJIb3s 3aMEHHUTHh (HECOOTBETCTBHE T€HOTHUIIA, 3a00JIEBAaHUS THUIIA
CII1/la wiu TyOepKyJi€3a, y3KUH Iuana3oH NaMATH JETKUX, ITPEBBIIIIEHNE
YPOBHS ITOTEHIINAJIOB IO PA/INOAKTHBHBIM YaCTOTaM H T.JI.).

[TepBocTenieHHOU 3a/1auell, KOTOPYIO f HAJ€I0Ch PENIUTh B CAMOM
OnvkaueM OyayIeMm, siByisieTcs Bee, uTo cBsa3ano ¢ <COXPAHEHUWEM »
«MH®OPMAIINN» (mpakTHYEeCKH IIOJHOIIEHHOW Komuu Mosra, win
CymHoctn) Toro YesioBeKa, KOTOpBIM I0Jb30Bajics IIporpamMmmamu
«CBer/I» u ymeén uz xku3Hu. MOXXHO, KOHeYHO, ['eHepaTop co BceMu
IporpaMMaMu U nHQopMaIe — MpoCTO «PACIbLIUTD», HO 51 TOCYUTAJI 3TO
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HEIIEJIECOOBPA3HBIM. Kak cMeHUTH (3aMEHUTh HUJIN «CHATH») caM
T'enepatop ¢ Hocutensa (Komiuiekca) — Bompoc pemén u anpobuposaH. B
craauu pemieHuda Haxogutca Bonpoc «COXPAHEHWA» camoro
I'enepaTtopa co Bcem TeM, uTo B HEM « HAKOILJIEHO», 1151 fajibHEUIIIero
npuMmeHeHus Mosrom (CylHOCTbI0) IPH HMOBTOPHOM BOILIOLIEHUU (ecyin
TaKOe, KOHEYHO JKe, MPOU30UJIET). JTO CYyIIECTBEHHO COKPATUT BpeM:
«HapabOTKU» YTPAayeHHOro IOTeHIuasa. Bc€ MOJHOCTBHIO OCBETUTH U
pacckazarp cerogHa s HE MOI'Y no wusBecTHBIM Bam npuduHawm,
CBA3AaHHBIM C IIPOUCXOJANIMMU Ipeobpa3oBaHuaMu. Ho Hazeroch, 4TO B
CKOPOM BpEMEHHU 3TO CTaHET BO3MOXKHBIM. A TOKAa «3aKpBIBAl0» 3TO
TouKaMU, Kak gejaja H. Jlepaios.

HeMasioBayKHBIM acCIEKTOM sIBJISIETCA CIOCOO IpeoOpa3oBaHUSA U
U3MEeHEHHs Pa3MepPOB CTPYKTYPbI. OTATh IPUBEY IIPUMED C SPUTPOIUTOM,
KOTOPBIH, UMesl B JHaMeTPe 7-9 MHKPOH, IepeMeIlaeTcss 0 COCy/laMm
JIHaMeTPOM B 1 MHUKPOH. OTBeT Ha BOIIPOC, OYEHh MHOTUX CTAaBSIIHUN B
TYIUK, — KaK DYPUTPOIUT TaM
pasMeniaercs, — SPUTPOLUTA B
KpOBHU HeT, oH popmupyerca BHE
CUCTEMBbI VYupasnenusa (wiu
Mo3ra) Kak ocajiouHasi CTPyKTypa
c TIOTeped  OKTaBbl  CBOETO
cocrogHusA (Mpu  yMeHbIIEHUU
OKTaBbI B 2 pasza OOIUi pasmep
yBeJIMuuBaercs B 1,284 pasza).

AHajiornyHO — pokaeHHe peOEHka. CriepMaTo30u] UMeeT UOHHYIO
CTPYKTYpy U Mo3r B 96 okraBe (MeHbIle pa3Mmepa atoma). [lomar B
«IIECOUHUILy», TO €CTh B CTPYKTYPY, B KOTOPOU IIPOU3BOJUTCS
MAKCHUMAJIBHOE paccenBaHue, CIiepMaTo30uji OBICTPO IOAPACTaET,
Tepss Npu 3ToM oKTaBbl Mo3ra. IIpu nocTr:keHur paBHOBECHOTO COCTOSHUA
(oxkTaBa 71,225625) momaérca curHan u IIPOMU3BOJAATCA PO/BI.
OTtcrozia ciiefyer HEMaJIOBaXKHBIN BBIBOJ, — HOBBIN MO3T nopaéres B
Oojsiee BBICOKOM OKTaBe, W (yHKOuUKU craporo Mosra MOryT OBITh
HAPYIIEHDBI Tonbko YACTUYHO.

PaHee s mmcasi, 9YTO O CyIIECTBOBAHHU HEWHEPIIUOHHON MACCHI
COBpeMeHHas HayKa Jake He moyio3peBaet. [Ipu okTaBax 6osiee 64 umeem
8 pazarurumbix amomHuix empyxmyp (UM 1aHbI yCJIOBHBIE HA3BAHUS —
HEUTPOHHOE M aHTHHEUTPOHHOE, HEUTPUHHOE U aHTUHEUTPUHHOE U T.JI.).
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Kaskzast U3 3TUX CTPYKTYp MMeET JUaTa3oH cyllecTBoBaHus (3apszga). [Ipu
IOTePe 3aps/ia YBEJTMYNBAETCS ITOTEHITNAI O0JIee HU3KOU OKTABBI.

IIpumep: Tpu mepeBO/ie MOITHOCTH OKTaBbl 65,5 B 32,125225
IIOJly4aeM MOIIHBIA pa3psAa MOJHUM (COM3MEPUMBIH C MOIIHOCTBIO,
BbIIaBaeMou KpynmHou ['DC 3a COTHH JIET), XOTS HCXOJIHOE COCTOSIHUE
HEBO3MOXKHO YBU/IETD.

YuutpiBag (KpoMe OQUIMATBHOM HAYKH) HaJIMYUe Ppa3INYHbIX
«DOKECTBEHHBIX» SBJIEHUU, a TaKXKe pEeKJIaMUpyeMble acTpaJIbHBIE,
MEHTJIbHBIE W TIpouyue mojsA (B TIOCJeHee BpeMs MOJHOEe IIoJie —
TOPCHOHHOE), X049y OOpaTUTh BHUMAaHUE Ha POCT YHCJIa BEYHBIX JBUTATEIEHN
WIN, TI0 KpallHe! Mepe, Ha jKeJIaHWe UX co3/1aTh. bosiee 99% Takux paboT
SABJIAETCA OUYEBUJHON TJIYIOCTBIO Jlake C TOYKU 3peHus OPUIHAIbHOU
HAyKd, HO, €CJH B psJie CJIy4aeB B TEXHHYECKOM pelIeHUHU
IMPUCYTCTBYET HEMHEPIIMOHHAA MACCA, o0OBIYHBIMH
CpeAIcTBaMHU U ITpubopamMu mpobJieMy He PeNTuTh, TeM OoJiee, uTo aToM bopa
pa3Mepsl He U3MEHSIET, a Tabaumna MeHeneeBa HEMHEPITUOHHYIO Maccy He
COZIEPKHUT.

Bo3MOXKHO 71 cyimiecTBOBaHHWEe BedyHOro ppuraresnsa? Ecau B3ATh
OTpPe30K BpeMeHU B 100 JIET, TO BO3MOXKHO — IMMYTEM pacCEUBAHUS BBICOKUX
OKTaB MOHHBIE MAacCChl MOTYT IOJIy4aTh «IIOJNUTKY HHUOTKYZla», HO 3TO B
cydyae HaJUYUsA WA COBMeENIeHUs WHEPIMOHHOW U HEWHEPIHOHHOU
Maccel. ITpumep maxkoz2o eeuHoz2o deuzamean — Yenoeex, Mo32
KOMopoz20 Haxooumcesa 8 HeUHEPYUOHHOU cmpyKmype.

Uro Oyzmer, ecau KOMy-IuOO B3yMaeTcsi HA COBPEMEHHOM
KOCMUUYECKOM Kopabsie mocetuth I[LayroH? Ilo mepe aBukeHus Oyzer
npoucxoauth PACCEMMBAHUE BBICOKMX OKTAB (a sto Mo3sr),
o3ToOMy Ipu mpoJsiete Mapca Oyzem umerh MO3T IUTEKAHTpPOIa, a B
KOHEYHOM nyHkte — KYYY IIECKA. Bce 00BeKTBl, KOTOpbIE
nepememniatorcss B Kocmoce, umenT mpu cebe 2pasumo-mazHumo-
anekmpuueckuit I'enepamop, TOAAEPKUBAIOIINN CyI[eCTBOBAaHUE
IlepeMelaeMbIX MaTPUIL Ha BceX yacTtorax. Imu I enepamopust cmoanu,
Kak onucwsiean H. /Iesawoe, Ha Bauimmapax u Baiitmmanax (onsu
— JJIS MEXIUUIAHETHBIX IIePeJIETOB, Z[pyrue — I MCIOJb30BaHUSA B
IJIAHETAPHBIX YCJIOBUSIX). 3to u M03BOJIAJIO YesnoBeky
ITEPEMEIIIATHCA 8 ITIPOCTPAHCTBE.

WTak, OTKyZia MOABJIAIOTCA KYJIMKU U TOJIKOBATeJIN OT HAyKH, U UTO
OHU WCIIOJIB3YIOT. B mepByIo ouepe/ib, — U3 CTEH CaMOU HAYKH; BO BTOPYIO
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ouepesib, — OT HEMOHMMAHWUSA W HEYMEHHUs I03HaTh Ty WHMOpMaIHIO,
koTopyto Ham octaBwin H. JIleBamoB, A. XaTbsI00B © [pyTHE.
IIpumenenue «JIOMIAAUHOW IPAMOTHI» HE IO3BOJISIET PACIO3HATH CMBICI
(usmueckux sBaeHUH. Bc€ cymecTByoIee mnpubopHOe obecrneueHue
IIOCTPOEHO Ha cBoucTBax YesioBeueckoro riasa (daza, yroya CKOJIbXKeHUS
3aps/ia, BEPXHss OKTaBa W Ipodyee He MOTYT OBITH BbIie). OTCyTCTBHE
npubopHoit 6a3pl HE ITO3BOJIAET oduiuaibHON HayKe IMPU3HABATh
WIN OTBEpPraTh HOBBIE (PUBHYECKHE CBOHCTBA MATEPUAIBHOTO MHupa (HE
Oyznem 31ech 3aTparuBaTh « BoKeCTBEHHBIH MHUP», IOTOMY YTO 3TO JIpyrasi
uaTopus).

OrcyrcTBUE 3HAHUU 00 OKpyXKamwIlleM MHpe U crocobe ero
CYII[eCTBOBAaHUS MPUBOJUT K 3aMBbIKAHHUIO BOKPYT TOW IMUPaMU/Ibl 3HAHUH,
KOTOpas crpouwiach 6osiee 500 JyieT. COOCTBEHHO, HATUUNE UMEHHO TaKOM!
HAyKH U IIPUBEJIO B HACTOsAIIEE BPEM K CyIllecTBOBaHUIO B Poccum Gosiee
180 AkazieMuii, Kakas U3 KOTOPBIX UCHOJIb3YET TOT K€ YPOBEHb 3HAHUM,
HEe MMEIIUX K HayKe HUKAKOTO OTHOIIEHUs. By/ier v nu3MeHeHa 3Ta
cutyaunua? Jla, Oyner. Ilo 3aBepuiennu I'maBuoit IIporpammser Cucrema
Vmpasnenusa upocro COTPET BCE HEHYXKHOE u pact Ty
nHbopMaIuio, Koropas He mMo3BoJauT llapio npupoasl BMENIUBATHCA B
cucTeMy YTpaBiieHUs, BKJIOYass (OPMHUPOBAHHE HOBBIX PEIIETOK
atmocgepsnl.

Ho BepHEéMcsA K mpobJsieMe permHKapHAIUH, YTOObI OKOHUYATETHHO
ITIOCTaBUTh HA HEU TOUKY. B Im1amMaHCKUX Kpyrax BBeZIEHO ITOHATHE «KapMa».
IIpenmosnaraercs, 4To 3TO — 3aHMUCh 000 BCEX JIESTHUAX U MEPCIEKTHBHBIX
«TBOpUYecKux» ycrnexax. O kapme HanucaHo MHoro. Jlonosiaum. Kapma —
5TO CBOMCTBO HEUTPUHHOU 00010uKM Mo3ra COXpaHUTh BCE CBOUCTBA IPHU
U3MEHEHUU OKTaBHI C 73,450450 A0 61,375375 IIpU HECYIel OKTaBe
49,5 (cTtpyktypa koctu). Ha 3TO yXOAMT HpHUMEPHO 1200-2400 JIeT,
nosromy Ipu 3ameHe Moasra, B IIEPBYIO OYEPE/Ib, KoHTpOIHpyeTcs
HEeATpUHHAasA CTpyKTypa Mo3sra. Ecu 3To BpeMs pa3iesuTh Ha CPEIHIOI0
MIPOJOJI’KUTENIPHOCTh ~ KH3HH, TO IOJIy9UM YHUCJIO  (KOJIMYECTBO)
BOILIOIIEHUH (PEMHKApHAIINH), KOTOPbIE HY>KHO OBLII0 OBI OCYIIECTBUTD JIJIsI
JIOCTIOKEeHMs 9TUX okTaB Mosra. /o HanadeHua, 3axeama 3emau u
YyHUUMOJIMceHust arwodeil 3moz20 He mped08ar0CHL 86uUdY
npodoacumensvHocmu 6O6uoao2uuveckoit xcusHu Yeaoeeka,
npesviuwiasuiell YkasaHHsvle BeAUHUHbl. B ciiydyae vcuye3HOBEHUS
HecyIlleld YacTOThl B TeUeHHUE JI0JIeH CEeKyHJbl HMCYe3aeT W KapMa, WU OT
UYesioBeka ocTaéTcs HeOOJIbIass Kydyka MOKpOTro Iecka. CerojiHsa 5To ObLIO
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MIPUMEHEHO /1A ITyOJIMYHOCTH U IIOHUMAaHUsI, YTO MOI00HOE BO3MOYKHO, KaK
«TEXHOJIOTUSI», — C TEMH, KTO IUTAaHUPOBaJ cOuTh bouHTr Hag CruHaeM.

B Hacrosmee Bpemsa, xotum Mbl sToro win HE XOTHUM, mup
pasfieJiéH Ha 2 Jiarepsa — WOoru ¥ rou (Hor — ympaBJieHre, WU Te 0CO0H,
KapMy KOTOPBIX Iojjep:kuBasia crapad CucremMa YnpasieHUs 3eMIId, UX
12%; rou — pabovnii MaTepuaJl Al IPOU3BOICTBA OMBITOB). AHAJIOTHYHO —
BAP-PAD. Ha rosax nposepssiach NpaBUJIbHOCTD IIPOLECCAa PEMHKAPHALIUY,
Ha Horax e€ IpoOu3BOJIUIIH.

OgHako ecTb HUCKJIIOUEHHUdA. OITU
HCKJIIOUYEHUS JJOCTATOUYHO XOPOIIIO ONIUCAHBI B
vcropun. OTHOCATCA OHU K eBpesM. Takoil
Hanuu HeT. 910 ommcan H. Mopo3oB B
MoHorpaduu «Xpucroc». beuin miaemeHa
nyzees. Vcropusa mocrpoeHa Ha CKa3Kax, U
BCe «JIPEBHOCTH» HAMMCAHbBI B CPEJIHUE BEKA,
¢ Hayvajla 500-jeTHed mporpammbl. Ilo
H. Mopo30oBy cji0Bo «eBpeli» — 310 BP
(mepecenenen). To ectb TOT, KOMYy
SAMEHWJIN MO3I'. Ilpeamnonaranocs u
MPENOIHOCUJIOCh, YTO HUX «IEepPeCceuan»,
Win «BbiTHaJIU U3 Erunra». [lepBble ONbITHI
Y 1o U3MEHEHUIO CTPYKTYD Moasra

——— mpousBoauiau uMeHHo B Masoul Azuu. [Ipu
nepeHoce HOBoro Moara crapbiii tukBuaupyercsa, a HoBbii HE MOZKET
IIPOUTH TECT U HE MOKET OBITh YCTAHOBJIEH. B 3TOM ciiyyae HapyIaercs
KOHTPOJIb 3a JAeucTBusAMH Mo3sra, u Takoii Moar /TOJIZKEH BbITh
YHUYUYTOZKEH. 910 pacnpocTpaHsaeTcs U Ha CEeroAHANIHHNE IIPOIECCHI.
UTo XapaKTEPHO — 3TO SBJIEHHE CTAHOBUTCS MaccoBbIM. B crapoit Cucreme
YrpaBiieHUs] TAKUM JIIO/ISIM ObLI0 66€0€HO HA38AHUE «HCUO» — eapeil
(uau i1o2) 6e3 Mo3sza. K eBpesiMm 3TO yKe OTHOIIIeHUs He uMeeT. JIo3yHT
«bett xkumoB, cracait Poccuio» OTHOCHJICS UMEHHO K 3TOMY siBJIeHUI0. J1j1s1
CO3/IaHUA OOIIECTBEHHOTO HACTPOsS OPraHU30BHIBAJIN «UYEPHBIE COTHHUY,
IIITYPMOBHKOB, 0011[ecTBa «IIaMaTh» U Tak Jasiee.

TOCYAAFPCTEEHMOE HMIAA T EARCT RO
10 27

Jns «xxumoB» crapas CucremMa ycTaHaBIMBaIa BDEMEHHYIO ITOATIOPKY
(obiIee BpeMs CyIIECTBOBAaHHA 54 Tojila) W Jejlajla U3 HUX OOBIYHBIX
6uopoboTOB ¢ 3amaHHbBIMH GYHKOUAMH. Ecau B mepuoxa 1933-1945 IT.
obmiee umcyio 6UOpPo6OTOB OBLIO 6600000 (IIPAKTUUECKH BCE OBLIN
YHUYTOXKEHBI), TO B HACTOsAIIee BpeMs UX yke 0oJsiee 33% Hace/leHud,
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IIOTOMY U CTOs1JIa OITACHOCTh BOBHUKHOBEHUS HOBOU (yiKe SIe€pHOM ) BOMHBI.
ITo 3aBepIieHNU KapMbl POOOTHI MPHITAIOT M3 OKOH, COBEPIIAIOT aBapHH,
0epyT B pyku opyxue u T.7. OCOBEHHO OITACHBI 5T1 0co01 B apMUH.
CoBpeMeHHasi HayKa He pacrojaraer cmocobamMu U CpeJiCTBaMu
obHapy:keHUs U HeWUTpanuszauuu poboToB. IlepBoe coolbieHue o
nosiBJIeHnu poboToB HA Pycu 6b110 B 1472 roay («IloaBjeHne mepBbIX
PKUTOBCTBYIOIIHMX Ha Pycu»), To ecth ¢ Havasia [IporpaMMbl yCTaHOBKHU
HOBOTro Mo3ra OH ITOZOIIEN AasieKo He BceM. Ecytn ke kapma Oblyia B HOpMe,
KOHTPOJIbHas CHCTEMa Ha 100% NOAJAEP:KUBaJa BO3MOKHOCTH
PEeuHKapHaIUH, 1 OHA IIPOU3BOJAWIACH OJWH Pa3 B 12 JIeT BCEM Horam
(v, B UCKJIIOUUTENIBHBIX CJIydasX — IO COBMEIIEHHI0 HECKOJIbKUX
TAKTOBBIX WHTEPBAJIOB M IIPU HAJMYUHU BO3MOXKHOCTHU 3aMeEHBI, IIPUMEDP —
Amnacracus). fI yBepeH, uto HoBast CucreMa YTIpaBjieHUsI «HAUJET» WHOU
(kpome BOIHBI) crI0co0 yasieHusi poOOTOB U IMIPUYUH UX 00pa30BaHUS.

3.6. COH Kak KOHTPOJIb KAPMBbI

COH U CHOBUJIEHUs, TOJTKOBAaHUS U CIIPABOYHUKH 10 CHOBHUIEHHSIM
SIBJIIIOTCSI  OCHOBOH pabOThl TMOYTH BCEX IIPAKTUKOB OT IIIaMaHCTBA.
M3BeCTHO, YTO TUIIOB CHOB OBIBA€T MHOTO — 3TO U IIBETHBIE CHBI, U CHBI €3
CHOBUJIEHHU, W MIHOBeHHbIe CHBI (Yesl0BeK CIIUT HECKOJIbKO MUHYT,
IIPEKPaCHO BBICHIIIAETCSI W IIPA 3TOM BHUJIUT COH, IPOJOJIKABIIUKACS
HECKOJIbKO 4YacoB). Bo Bpems cHa YesloBeK MOJKET ITyTeIIECTBOBATH,
COBepIIaTh BIIOJIHE KOHKDPETHBIE MOCTYIKHU, OBITH B T€X MeCTax, KOTOPbIE
HEJIOCTYIHbI U T.J. BIlepBble HIEI0 O CHE KaK O CPEACTBE KOHTPOJIS
BbICKazaJs @pavia.

Ha 3emae Huuezo cayuaitHo2o Hem. Kak s y:ke TOBOPHJI, BCE
JKUBBIE CyIIIECTBA — 3TO OMOAATYUKU, U ecyiu uaMeHsiercs (mo IIporpamme)
YaCTOTHBINA OajlaHC, TO MCYE3al0T HEHY)KHble OUOJJATUYMKUA U TIOSBJISIOTCS
HoBble. [Ipu 3TOM Haz0 UMeTh B BHAY, uTO mo I[Iporpamme 4acTOTHBIN
6amanc TOJIBKO PACTET (yBesnumBaeTcss OKTaBa), IO3TOMY
IIOCTEIIEHHO WCYEe3al0T OMOJATYUKHU KPYIHBIX Pa3MEPOB U MOSABJISAIOTCS
6osee menkue. OcobeHHo MmuwameavHo Cucmema YnpaeaeHus
caedum 3a Yeaosexom. MYTAIIUU HE/IOIIYCTUMBI, u ogus pa3s
B TAKTOBBIH WHTEPBAJ IIPOU3BOAUTCA KPAaTKOBPEMEHHOE U3bITHE YACTH
Mosra (o rpaduky) A nesed KOHTpoJis. [Ipu 3ToM 7j1si U3 bSATON YacTh
Moasra 3amyckaeTcsa TecT, U 10 pe3yJIbTaTaM TeCTUPOBaHUA (POPMHUPYETCs
KOPPEKTUPYIOIlee BO3/IENCTBUE, IIOCTe 4Yero wu3bsATasg dvactb Mo3sra
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Bo3Bpamaercs. Ecim Koppekuus HeZocTaToyHa /A Bcero Moa3ra,
yOupaeTcs HecyIas 4acToTa UM COKPAIIAETCS KapMa.

Ha 3emsie 12 Cucrem YmupaBjeHHs, CBI3aHHBIX MeXKAy co00U, u 21
Cucrema Kontposa. Hampumep, Cucrema KOHTpOaA A AHIJIMHA
pacniosnaraerca B I'penstanauu. M3partue yactu Mosra npou3BoAuIOCh IO
KoMaHaM JIyHBbI.

NpeanbHo

C6ou
CBA3U

Boaspar no

IIIIIIIIIIFZ’ , TaKTa

3asepLieHun

v

Ha pucyHke ycIOBHO ITOKa3aHa O0uOnoTeka naMmaTu. TecTupoBaHue
IIPOU3BOAUTCA HAa BBICOKMX OKTaBax. Tam apyroe BpeMs (COKpaleHHe
BpeMeHHU B 144 pasa), Ho ecau 3Toro BpemeHu HEJTOCTATOYHO s
IIOJTHOTO TECTUPOBAHUs, TeCT oOpbIBaeTcs, U 4acTh Mo3ra (HemoJrHas)
BO3Bpamaercs oopaTtHo. [Ipu cieayioeM TeCTUPOBAHUU 3Ta YyacTb Moasra
pa3MelaeTcs Ha CTYIIeHb HUXKe. AZlpecHas CBA3b O3BOJIAET TOUHO BEPHYTH
Mo3r Tyzaa, OTKyzia OH ObLII U3BAT JJIsI TECTUPOBAHUS, HO €CJIH B 3TO BPEMSI
MIPOU3OIIIN U3MEHEHUss B aTMocdepe, ajipec MOXKeT ObITh M3MEHEH W,
HanpuMep, Mo3r JKeHIITUHBI BO3BpaIaeTcss My>KYuHe U HaoO60poT. OTcroza
— POCT uHCIa TOMOCEKCYaJUCTOB H JiecOusHok. CeromHs mnomo0HOe
npoucxoaut odeHb yacto. TECT — aro cBoeobpasueii KWHO®UJIBM,
KaX/IbIF KaIp KOTOPOTO IPOBepseT KaXK/Iylo sueiiky matpuisl Moara. Ciest
IIPOBEPKU YACTUYHO COXPaHsEeTCs.

Jla, o CHY MOXKHO OTIPEETUTh 3a00JIeBaHNE UJIH ODIIlee COCTOSTHUE
YestoBeka. ToslKkOBaHWE CHOB HUKAKOTO OTHOIIEHUS K 3TOMY IPOIeCCy He
nmeeT. COH HyK€eH JIECTBUTEJIPHO, HO HE KaK CIOJKETHBIN pparMeHT, a Kak
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COCTOAHMUE, 100 MMEHHO B 3TOT MOMEHT IIPOUCXOAUT KOPpEKIHA IIO
MHOTHUM, 4 HHOTJAA4 U I10 BCEM IIpOIeCCaM YIIpABJIEHUA, KOHTPOJIA U O6H.I€I‘O
COCTOAHUA SHGPFOI/IH(I)OpMaIII/IOHHbIX cocTositHUI Mo3ra U KJIETOK ILJIOTH.

[Torepsa agpeca sBisercs Tpareauei s CucreMbl YHOpaBiieHUs,
II0TOMY YTO HapylIaeTcsa He TOJIbKO CUCTEMa KOHTPOJIA, HO U cMbIc. Ilpu
oOHapyxkeHHMU mOTepu azapeca Cucrema YupaBjieHUS JIUKBUIUDPYET
reHoGOH/T IO HOBOMY afipecy, U 3TOT YeJIoBEK CTAHOBUTCS 0ayj1acTOM JIJIs
obiectBa. Bce max Ha3vleaemble «xMEeHbWUHCMEA — 3MO Opax 6
paoome» CucreMbl YIIpaBjieHUsI IPU UAeTbHBIX yemoBusax. M Cucrema
IIOCTEIIEHHO YHMYTOZKAET wnx Mo3sr. KoHTpoJibHBIE TOYKH
MaTpuibl Mo3ra Ha BceX OKTaBaX NPHUBEJEHBI B OTAEIbHON pabore y
A. Xarpib0Ba. 371€Ch OTMETHM, YTO TOJIPKO KOHTPOJIb (QYHKIIMOHIPOBAHUSA
MO/KEJyIOUHON Kesle3pl — 8192 Toukm B wmarpune Mosra. Bcee
JIEKAapCTBEHHbIE  Tpemnaparbl, HCHOJb3yeMble  YesoBekoM,  JIHOO
OTCOEAUHAKT MO3I' or HOHHBIX CTPYKTyp (pyOamiku), Jmubo0
KOPPEKTUPYIOT PYBAIIIKY 10 yKa3aHUIO BO3BpAIEéHHON YacTu
Mo3sra. Hem u He modcem O0bimb MeOUYUHCKUX Npenapamos,
sauwsnowjux Ha Mose Yenrogeka.

3.7. AA3BIK KaK CPEACTBO OOIEHUA

OnHaxxzw! g cnpocus y bopuca MakoBa: «A CKOJIBKO B MUPE SI3bIKOB? »
«/IBa, — OTBETWJI OH, — OOUH PO3086blil, OpY20il ¢ Harémom (Korja
rMeeTcst 00JIe3HD)».

B omanune ot rymaHouzoB YesioBeK yMeeT pPa3roBapuBAaTh.
JeTaspHBIN  aHAMU3 3BYKOBBIX (opM TMpuBeAEéH B MOHorpaduu
H. MoposoBa «Xpucroc», Tom 3. OnHako npuyuHa (GOpMUPOBAHUA
cesa3HOU peun HEACHA coBpeMeHHOI HayKe.

Ecsm mopoiiTu K 3TOH MpobsieMe ¢ HEHAYYHOM TOYKU 3PEHUs, TO
Mo3sr kaxzoro YesioBeka coaepkuT «TpaHCasATOp», TO €CTh CIIOCOO
nepesozia MY3DBIKAJIbHBIX PA/IOB, 1nosy4dyaemMblIXx OKTaBaMU
[TI03BOHOUHUKA WU XPAHANINXCA B OINEPATUBHOU JIMOO JI0JITOBPEMEHHOMN
nmamMsaTh. Takux TPaHCIAATOPOB MOKET OBITh HECKOJIbKO. be3 Takoro
TpaHcyasAaTopa Bel moxkete cotHu sieT BE3IIOJIE3HO YUUTD sa3bik. Eciin
HeT TpaHcaaTopa, Mosr HE 3ACTABUIIID 3anuMarbcs HE3HAKOMBIM
a3bIKkoM. IIpu peuHkapHayuu 6vLa 603MOHCEH He MOAbKO NePeHoC
3anuceil coovbimMuil, npouzowedwux ¢ nepeHocumbim Mo32om, HO
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U NepeHoCc MPAHCAAMOPA, YTO TTO3BOJISIIO JIETKO U OBICTPO BOCIIOJTHUTD
3HAHUA I10 A3BIKY.

Cucrema VYupasieHuda Ipu KOHTposle Mosra  nposepser
IIPAaBUJIBHOCTh PA0OTHl TPAHCIATOPA W MPU HEOOXOAUMOCTH JOTIOTHSET
(yBesmumBas MOTeHIUAIbI YacTOT) MO3T « MHCTPYKIIUAMU» 110 U3BMEHEHUIO
noHHOU yactu (pybarnku). IIpy yMeHBbIIEHUH HOTEHIIUAJIOB YacTOT Bbl
MO2KeTe BCE 3a0bITh, HOTEPATH NaMATh. 1 Takoe cerofHs MpOUCXOAUT YacTo.

V3BecTHA MeETOJMKA W3yYeHUs WHOCTPAHHOTO s3bIKA BO CcHe. B
JIEHCTBUTEJIPHOCTH  HEOOXOJIMMO  HICHOJIb30BaTh  8-paspsaaHYyIo
MY3BIKAJIbHYIO TPAMOTY, a He 7 (12), Kak IPpUHATO HbIHE. KpoMme TorO,
3alyuch HEOOXOJIMMO  TIPOU3BOJAUTH B  COOTBETCTBYIOIIEH  OKTaBe
(MakcUMaJIbHO BO3MOXKHAS YaCTOTAa PAJIMOANIIAPATypPhl — 16 OKTaBa, YTO
HEJIOCTATOYHO 77151 GOPMUPOBAHUS MOTEHIMATIa KOMAaHAHOTO MarHUTHOTO
UMITyJIbca). BMeCTO TOUHBIX «IIPOChO» YCTAHOBUTH TPAHCJIATOP C SA3BIKA B
HACTOsIIIlee BpeMsi UMeeM ITyMOBble 3((eKThl THIIAa pa3roBOpa TOJIIbI, U
Cucrema YmupaBieHUs MOXET TOJBKO JHUOO YBEJIUYUTh IIOTHOCTH
ITIOTEHITUAJIOB, 3aJI0KEHHBIX PaHee BO3MOKHOCTEH, JIN0O BOOOIIE CHATh UX
(mpocelimtaeTech U OOHAPYKUBAeTe, YTO 3a0BLIM POJHOMN fA3BIK, a JPYTOTO
HeT). IIpu yBesTMueHNH IJIOTHOCTH OTEHITUATIOB MOTYT OBITH 3 GEKTHI (He
cpasy) IMEeHHO 3HaHUS A3bIKA.

Pycckuii s3p1k BBLJI PABPABOTAH 3a 257 aem 0o pojicoeHus
A.C. IMywkuna (xcratv, ¥ aHIJIMACKUH — TOXKE), U C ITOTO BPEMEHU
YaCTOTHBIN OasaHc kuBOU KileTKU M KOCTHBIX Pe30HATOPOB ObLI M3MEHEH
10T HOBBIE CTPYKTYPhL. ATH U3MEHEHHU ObLITU ITPOU3BEIEHBI 110 BCel 3eMUle,
HO C y4€TOM «MECTHBIX CTPYKTyp ympaBiieHusi» (Hampumep, B Kurae,
Anonun, Kopee). Xouy oOpaTuTh Baille BHUMaHHE Ha TO, UYTO CTPYKTypa
MBICJIUTEJIBHOTO TIpOllecca B CTpaHAaX, WCIOIb3YIOIINX HePOTIUdBI,
oriuuaerca oT obmenpunaTodn. dta CTPYKTYPA OBPA30OB u
U3MEHEHUsI B 3TOU CTPYKTYPE, HECBOHCTBEHHbBIE CTEPEOTHILY, IPUBETH OBI K
YHUUYTOKEHHIO 3HAYUTEIbHOW yacTu MaTpull Moara. Ceifuac 3TOT mporiecc
TOJIPKO HAUHMHAET «Pa3BOPAYMBATHCA» MMEHHO OTHOCHTEJBHO Pycckoro
a3pika. Croea, conpoeodcdaemvle od6pazamu, u eusyo.aozpagus,
uAau oopasvil, nepexodaujue 8 C108Ad — IMO OCHOBA 8 OYIYywem
e3aumonoHumaHuu .odeit. B Tenepatope «Cser/I» u ero
IIporpaMmMax mpeayCMOTPEHO «B3aUMOJleCTBHE» ¢ I'eHEpaTopom
WMEHHO TaKUM CIIOCOOOM. IJTO TIO3BOJIIET KOPPEKTHPOBATh €ro |
«YTPaBJIATh» UM B COOTBETCTBHH C HEOOXOAUMOCTHIO. U TMepBbIe OMBITHI,
KOTOpbIe MPOBOAAT camu Ilosib30Baresiu — BecbMa 0OHA/IEKUBAIOT.
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3.8. KpoBb, /IHK u maMATh JIETKUX

IIpu 3ameHe yactTu Mo3sra IpoucxoauT, Kak IIpaBUJIO, CMEHa IPYIIIIbI
kpoBu. [Touemy? dtoro menuuHa oOBSICHUTH HE MOXKeT. VI3MeHseTcsa He
npocro rpymnma kpou, HO u OCAJIOYHAA CTPYKTYPA. Moryrt
MIOSIBUTHCS HEM3BECTHBIE PAaHee COEIMHEHUS M YaCTUIBI (M UX pa3Mephl).
Eciun mnpoumsonuia cmena rpynnbsl Kposu, 3Hauut, IIPEACTOAT
N3MEHEHMSA B cTpyKTypax HEKOTOPBIX OpraHoB. Kak mpaBuso, 5TO
KacaeTcsl BHEIIHUX OOMEHHBIX CTPYKTYD, T.e. JIErkux. Eciu o I[Iporpamme
IIpeIlyCMOTPEHO H3MEHEHUE COOTHOIIEHUN MOTEHIUAJIOB B pelIETKaX
atMmocdeps! u (1K) BBeIeHHE HOBOU PEIIETKH, TO, B MEPBYIO OYepeb, K
TaKUM U3MEHEHUSM JIOJDKHBI OBITh TOTOBBI JIETKHE. JlpIXaTesbHbIE
TUMHACTUKU NOAYUHEeHBbl Mo3ry, U mpejiejl EMKOCTU JbIXaHUs HE MOXKeT
ObITH OOJIbIIIE TeX BO3MOXKHOCTEN, KOTOpbIE IIpe/locTaBjaeHbl Mo3rom
(mamsaATh s1€TKUX). [Ipu cokparnieHnu «kopuaopa» Yesopek 3agpixaercs. Kak
IIpaBUJIO, COKpallleHue Kopuzopa (a mopoid M IPOCTO ero JIMKBH/AIusA)
IIPOMCXOJUT BO CHe, KOrza yacTtb Moasra orcyrcrByeT. [Ipyu HecooTBeTCTBUHN
«Ta30BOM» CpeJibl U MaMATU JIETKUX B MO3T B TeUeHHe 4 YacoB MOAAETCS
curgai, u ecsii HET BO3MOXKHOCTMU ucnpasuth IojiokeHue, Mosr
N3bIMAETCA.

Camo HaumeHnoBanue /IHK (kuciora) TOBOPUT O TOM, UTO 3TO IIPOCTO
cpena Ay mpeoOpa30BaHUM BBHICOKMX OKTaB (CIIEpMATO30U/I, KaK U OBLIO
CKa3aHO BHIIIIE, TOJKE PACTET C IOTEPEN OKTaB B KUCJIOU cpesie). Ho aTa cpena
BBICOKOOPTAaHU30BaHHAs, U C HCIOJIb30BAHUEM COBPEMEHHBIX MPUOOPOB
yIaJI0Ch YaCTUYHO OOHAPYKUTh HEKOTOPHIe e€ ocobeHHOCTH. CoOpaHbI 64
KOMOWHAIINY U3 a/IeHUHA, IUTO3WHA, TyaHuHa u TuMuHa. Oquako JJTHK —
3TO «KOHBeHep», UCIOJIb3yeMblii Mo3roM 711 pOpMUPOBAHUSI UOHHBIX
CTPYKTYp U opranusanuu ooMeHHbIX nporneccoB. [ITHK — 3To ocagounasn
cTpyKTypa, u npu 3amese Mosra osa HE USMEHAETCA. IIpocto Ha
9TOM «KOHBelepe» OyayT cobupaTbcs Apyrue Aetanu. Hayka onpenenmuna,
4To U3 64 KOZOHOB dopMHupyeTcs 20 (M3BECTHBIX) BHUIOB aMHHOKHCJIOT.
OcrasnbHble 44 Heu38eCmHbl. 3aMeTHUM, UTO 3TH 20 aMHUHOKHUCJIOT —
QHAJIOTH LIEXOBBIX paclpezieJIeHNH NIpu «KoHBelepe». Eciu «koHBelep» —
«11ex cOOPKU», TO JIOJIKEH OBITh «IIeX IITAMIOBKH », «II€X TOKPACKU» U TaK
nanee. Hamo mosarath, YTO HEU3BECTHBIE 44 AMHHOKHUCIOTBI — 3TO
CTOpOHHHE «MaduO3HbIe» CTPYKTypbl. Iwmu oOpacraer Jr00oe
OpraHHU30BaHHOE «IIPOU3BOICTBOY.

Hrak, yro USMEHAJIOCDH npu PEMHKAPHAIINM:
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- rpyIIia KpOBU;

- MMaMATh JIETKHUX;

- oOMeHHBbIE TPOIECChl, BKJIIOYAs KOODPJMHAIIUIO JIBUMKEHHUH
(MorJ1a U3BMEHHUTHCSA ITOXOAKA);

- CTPYKTypa NaMsaTH, HAlpUMep, 3HAaHHE S3BIKOB, HABBIKU IIO
IIEHUIO U T.JI.;

- HOBBIE 3anucy UHGOpPMAIUH, HEIPUCYIINE PaHee HHAUBUY;

Job6asiio, uro nocyie pennkapHaiuu HOBBIM MO3I' uszMmeHs1 u
«pybarky», T.e. 4eJIOBEK MOT CTaTh HAMHOTO MOJIOJKE HMJIM HA000OpOT — 3-X
JIETHUH PEOEHOK MOT IIPEBPATUTHCS B TUIYyOOKOTO CTapHKa.

HNrakx, pewHKapHaIusi HMeJa CBOWCTBO Bo3BpaTta Mo3sra Impu
poxennn HoBod sxusHH win TEKYIIIEM IIporpammuoii 3AMEHE
Mosra. B o0CHOBHOM, MacCOBO HCIOJIb30BAJIOCH BTOPOE, CO BCEMHU
BBITEKAIOIUMH IpobsieMaMu. PeWHKapHAIUI IPOU3BOAWII  TOJIBKO
Komiuieke Kaiyiac. PenHKapHaNMy MO/JIeXKaaId TOJIBKO MPEACTaBUTETH
«30JI0TOTO MIJITUAP/a», © B OCHOBHOM — BTOPOU dacTu (3ameHbl Moara).
Eciu B mponecce KU3HU Yy IIpeJiCTaBUTEEHd «30JI0TOTO MUJLIAAPAA»
oOHapyKUBaJIOCh HecooTBeTcTBHe Mosra IIporpaMMHBIM TpeOOBaHHAM,
MO3T YHNUYTOXKAJICA. B 2000 roay 6su1a 3aBepiiieHa 500-JIeTHAA
IIporpamma ¢dopmMupoBaHusa  «30JI0TOT0 MwLmapaa». KoHTposb,
«IIpOBeJIEHHBIN» Tepes; Ilacxoill, mokasan 3HAYUTEIbHBIE PACXOKIAEHUSA
dyuknuit Mosra u [IporpammubIx TpeboBanuii. K amomy «npuwaoicun
pyxy» u H. JleBamoB. B cBaA3u ¢ 3TUM Bce (PYyHKIIUM peUHKapHALUU
ObLTM CHATHI 7O HOPMAJIbHOTO BOCCTaHOBJIeHUA IIporpaMMHBIX
TpeboBaHM. Bece mpeacTaBUTENN «30JI0TOTO MUJTUAP/Ia» C 3TOTO BpEMEHU
— Ha OBIIIMX OCHOBAHMAX, 6e3 pennkapHaiuu. OxHako Cucremon
IIPOU3BOAUTCS BhIOOpOUYHAsA 3aMeHa Mo3ra y OT/IeTbHbIX UHUBU/IOB KaK B
IUIaHEe U3BATHSA, TaK U B IUIAHE IIOJHOIEHHOW 3aMeHbl ¢ BMEHEHUEM
OIIpE/IEJIEHHBIX HCIOJHUTEJIbCKUX HaJleJIeHUH U Ha CerofHs, U Ha
nepcruektuBy. B stom mponecce IIporpammbr  «CBer/I» cranu
HEOIIEHMMBIM UHCTPYMEHTOM B BO3MOKHOCTH BOCTPEOOBAHUS TPOBEIEHUS
¢ ux Baazenbramu HoBbIx 3anuceil nHGOpMalny, He IPUCYIIEN paHee UM,
C Tmoc/eAyoIuM «Ipeobpa3oBanueM» Mosra. Ho Ilporpammbr — 3TO
TOJIBKO BO3MOZKHOCTD u nepcrnektuBa Byazesnbiia, Ha KOTOPOTO
Oyzmer obOpaleHo IpUCTaJIbHOE BHUMaHME. BCE ocTaTbHOE 3aBHUCUT TOJIBKO
ot YesoBeka. [To-zpyromy u O6bITH He MOTJIO. 3HAKOMCTBA, B3ATKU U 0J1aT —
HE ITPUHUMAIOTCA.
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IlepkoBb, KOTOpasg u ObUIa co3ZaHa Ha uHHGOpPMAIUU O
peunkapHanuu, Ha cerogHa ABJIAETCA ITAPASUTUPYIOIIIMM
2JIeMEeHTOM. f 3TUM HU B KOoell Mepe He X04y OCKOPOUTH UyBCTBA BEPYIOIIUX.
IMmo ux 6vleop u npaeo. A Bce CKa3Ku 0 «Oyaymed KU3HU»
IIpe/lHa3HaY€eHbl TOJIBKO JJISl UX CYACTIMBOTO cyllecTBOBaHUA. U Kak ObI A
He crapasica (ucmonb3ys Tpyasl H. JleBamoBa m Tpyasl A. XaTbiO0Ba)
JIOCTYITHO ¥ TIPOCTO IIPENOJHECTH CBOU 3HAHUs, 3HAI, YTO .A100U 8Cé
PasHo He cmMo2ym 6 O0HOUACHhEe PACCMAMBCS € NPUBLIMHLIMU
wmamnamu. OcobeHHO, ecjiu CO3HAHWE YTPAaTUIO 3JIACTUYHOCTD U
3aKOCTEHEJI0, YTO CBOWMCTBEHHO CTapllieMy BO3pacTy — pPaccTaThCsa C
mudpamu, OCHOBATEJ/JIbBHO YKOPEHUBIIIMMWCA B Hamux
rosioBax, Hejerko. Ho ecau .aiodu 3axomsam, mo éepHyms ceoemy
uckax@céHHomy co3Hanurw Yenoeeueckue ceoilcmea 603MO}CHO,
U MOt KHU2a — cCIMyneHb 8 pewleHuu 3mo 3adadu.
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