— MexanuTalinble [UnepcTesnnapsl, Kak s Ha3Bal UX [T033Ke, 0Ka3a/IuCh HEKOM (OopMOit KU3HU, UTH
CKOpee «IIJIOThi0» 3ToX popmel! Hy 1 51 pemmics 3amaCTUTh TaKUM «MSICKOM», 3aCTaBUB €T0
IIOBAHOBATLCA COOCTBEHHEIM XoTenkaM! Takue BOT T0OaCeHKHU. ..

(c) TamOuTt-Catipep

Omnpepenenue: «MexanuTsnHbe ['UepcTeiape» - 3TO IICEBAO-OpPraHuYeCKre HaHO-MeXaHU3MEI,
nuTaeMble nHGpapoTOHAMM U pearupyolue Ha olpefeleHHbIe IICH-CUTHAIB, II0JTy4Yasi KOTOPhe OHU
CIIOCOOHEI ITPH TTOMOIIY KBapPK-IIJIa3MEHHOM KOMIIPECCUY afaliTUBHBIX HYJIb-3KCTPAKTOPOB
KOHBEPTUPOBATh I00yI0 PePMUOHHYI0 MaTEPHUIO B pa3/IMUHble TUIHI TUIIEPCTeNTyMa (0T
BOJIOKHUCTOTO 00 KPUCTAJIIMYECKOT0), KOTOPHIE 3a710KEHBI B COOTBETCTBYIOIINY CTPOUTEIBHBIN
111a6J10H.

Kpatkuu ananu3s ¢pernoMmeHa u ero uctopus [Huxe unpopmanus nop rpudom: «Crooinep»]:

Bce MEI criblliany po upugocMuH-143/3, Beb OH ABJISeTCs BaXKHEUIIel COCTaBIAIILEeN
acTpouHXKeHepuu, Oyoydr He TOIbKO KOMIIOHEHTOM BHIUUCIIUTENILHEIX CUCTEM, HO U UICTOYHUKOM
KJIaCCU4eCKOr0 MOHOKOMIIO3KTa, KOTOPOT0 KaK U3BECTHO MHOTO He ObIBaer.

Ho 4To ecnu HallM 3HAHUS O HEM - JI0XKb, YTO €CJIM HauMHas C IePBHIX BEKOB HOBOT'O
JIETOMCYHCIIEHUS YeJI0BeYeCTBO (paKTHUECKH BoccenaeT Ha 6oMOe 3aMeJIeHHOTI'0 IeHCTBHS, Yei
GbuTUIP HAXOOUTCS Jaxke He Y caMux OOT0B, @ Y UX CO3[aTesIsl, YTO MOXKET OOPYIIUTH CYLIECTBYOIIHH
MHP B ajl.

Wpupgocmun-143/3 - 310 MeTaMopdudeckas pekoMOuHanuo upuans-143 u ocMus-3, xapaKTePHBIX
COBMEIIEHHON HaHOPeUIeTKOM ¢heHOMeHaIbHOM CTaOUIbHOCTH.

MaTepI/Ian He ABJIAE€TCA IIPUPOOJHBIM, YTO IIOATBEPKOAET €I0 PeaKIMAd Ha I'PABUTALITMOHHEIE ITOJIA.

[Tpu 6oMOapaUpPOBKE Ha IMOJIOKUTENBHBIX YaCTOTaX UPUAOCMUH-143/3 MOMEHTaIbHO YCUINBAET CBOIO
IIJIOTHOCTD, M3-3a YEro MOXKET CTaTh OTJINYHOM peakKTHBHOM OpOHeH, HO, KOTla Ha MaTepua BIUSIOT
OTpUlLlaTENIbHbIE YACTOTH, OH IPHoOpeTaeT Ype3BEIYaHYI0 Pagu0aKTUBHOCTD, YTO [eJlaeT eTo
He3aMEeHHUMBIM B CO3[IaHUM CBEPXMOIITHOM B3PBIBYATKH.

OKBUCTeJJIa Havyalu u3ydaTh upugocMuH-143/3 eme B 091-M, OpguHaTyM B CBOIO O4YeEpEnb
o0HapyXKuJl MaTepual HEeMHOTUM 1103%e B 111-M, HO HUKTO He IOHSJI YTO IIONAJI0 B PYKU
3KCIEeUIINHY, I0CEMY pPeasibHOe OTKPHITHE 3afiepkKaiock BIoTh g0 Pebpaca 129-ro, Korma Paupomnsd
®on Oiixbepr 0OHaPyXKWI 0L T0BEePXHOCTHIO TpauH-XI mabopaTopHEM KoMIyieKC M130MopdoB.

[TomoOHas HaxoOgKa [ONKHA Oblyla MepeBePHYTh HAYYHYIO CPey, HO BRI3Bajla JIUIIb CTPaX, BEOb
M3BICKATEeIU IIOHSIIH, YTO TO He OBLI MeTaJll, TO Obljia IIJIOTh, COTKAaHHAs U3 0eCCUeTHOTO YHUCIa
MEePTBEIX HAHOMEXAaHU3MOB, Ybsl ITOTEHIIMAIbHAS MOIIL He MOMaBaach OCMEICIEHHUIO.



[To HEOCTOPOKHOCTH Y€JI0BEYECTBO KOCHYJIOCH MOTHJIBL BeJIMYauIllero TBOpeHus Mrupa u Be4HOU
necuHuubl Ero - «IIceBpoopranu3MoB», «YronpHOU Mriel», «Hedputosoit Uyma», «MalImHHBIX
Hureli», unu Kak HanucaHo Ha (hpecKax MepTBOTO Hapoda: «MeXanuTIuHbIX [UIepcTesnnapoB».

BceM HaM M3BECTHO, UTO HAHOMAIIMHE - 3TO OTHOCUTENIBHO PaclpoCTpaHeHHasl TEXHOJIOT S,
KOTOpas MCIOJIb3yeTCs KakK B Me[UIIMHE, TaK ¥ B aCTPOMHKEHEePUH, ODHAKO TePPaHCKUEe HAHUTEHI
CTPOTO OTPAHUYEHH HEe TOJIBKO BRIYMCIIUTEIHHOM MOIIHOCTRIO Ha OOWH I0HUT, HO TaKXKe U
GYHKLIKMOHAIOM.

®akTUYECKH OUH IOHUT MOXKET UCIIOIHSATh TOJTBKO OOHY GYHKIIUIO, ¥ caM 1o cebe JOCTaTOYHO
XPYIIOK, HO TIpefCcTaBbTe cebe ecnu OBl OH UMEJT IYCTh U MaJIbIH, HO OTJE/TbHBIA KBAHTOBHIM
IIPOIeCCOp, ecyiy OBl OH MOT PEKOMOMHUPOBATL MaTEPHUIO TPABUTOHHEIMU MOJIIMH, €C/IU OBl UME
CBSI3b C YETBEPTHIM U3MEPEHUEM, CBOOOIHO IUTASICh 9HEPTUEH OTTY/aA.

VIMEHHO TaKOl! HAHUT ¥ Ha3hIBaeTCs «MeXaluTIuHeIM ['UIIepcTeniapoM».

OTtkpeiThie ['abpuaném TomMacoM erre B Te fajleKue BO BpeMeHa, Koraa paca FM3oMophoB HaXOmuiIach
Ha MH1Ke CBOET0 Pa3BUTHS, MEXAIUTIU [OJKHEI ObIJIM CTATh CIIaceHUeM OT 00Jie3HEeN U caMoi
CMEePTH, HO CTaJIU JIULIb OYePEedHEIM OPyKHUEM B BOUHE.

HepBI/I‘{HaH CYTh 3THX IICEBOOOPIraHM3MOB JOCTATOYHO IIPOCTAa.

NmMmes YCJIOBHBIIZ OEHTD YIIPaBJIEHNUA, KOTOpLIfI COeUHSETCA C HUMHU YepPe3 IICHOHUYECKYIO CETh,
MEXAaJINTIU IIOJIy4alOT CUTHAJI Ha peKOM6I/IHaU,'I/I]EO MaTepuu, T.e. Ha CO3OaHue (1)I/I3I/I‘-IeCKOI"O 00BbeKTa
onpeneneHHofI KOHCTPYKIHH, 9YTO 6y11eT orpenejieHa KOHCTAHTHBEIMHU IIapaMETPAMU.

Cy1ecTByeT gBa OCHOBHBIX CII0c00a MeXalnuTINHOTO ITpeobpa30BaHus:

MexaMmopdHas MexXanauTIU3allus: KOOPAUHAINS HAHUTOB COTJIAacHO (pabpuuHOMYy, UK XKe
KOHCTPYKIIMOHHOMY YepTexXY, [Jis IIOCTPOEeHUSI CHHTETUUYECKOT0 00beKTa, UMeoIero TpedyeMnie
IUIsT BEITIOJTHEHUE OINpee/IeHHBIX 3aa4 XapaKTePUCTHUKH.

B mporrecce mpeobpa3oBaHus MOTYT OBITh UCIIOIE30BAHH JTI00BIE TIOAPYYHbIE MAaTePHAJIbl, HO
TIOCKOJIBKY IIPOIIECC Ogpa3yMeBaeT HaJluyue CTPOTO ONPeNeIeHHOT0 KOJINYeCTBa (PePMUOHHBIX
YaCTHUIl B PaiNyCe KBaPK-JIa3MeHHON KOMIIPECCHUU, MEXAIUTOU MOTYT He 3aBEPIIHUTh TOCTPOEHUE 10
KOHIIa TIPU OTCYTCTBUHY MaTepHrasa, 1160 Hao6opoT BOCCO3[aTh IIPOEKT ropa3no ORICTPee, eCITU UX
«TIHIIAa» MOH00HAS UCXOTHOMY IIPOAYKTY OeSTETbHOCTH.

Kak mpumep, eciii MeXaIuTa1 MOJTYYUIN IPUKA3 CO3MaTh 00€BOT0 po0O0Ta, JIeXKAIIUN PSILOM OCTOB
TI0X02Kero po0oTa CEIrpaeT [/ HUX B IIJIIOC, X T€ aBTOMAaTUYECKH UCIIONB3YIOT €r0 KaK OCHOBY.

BuoMopdHas MexanuTIu3alus: KOOPAUHAIINS HAHUTOB COTJIaCHO MHPPahOTOHHOMY OTIIeYaTKY, UK
JKe xpaHuMou B I'emtanbTe nHGoOpManuu 00 U3HAYATILHOM €T0 HOCUTEJIe, KOTOPAas MOXKeT ITPOXONUTh



KaK B OJWH, TaK 1 B HECKOJIBKO 3TaIIOB.

[TpeoGpa3oBaHus B HECKOJILKO 3TArl0OB HEOOXOOUMO B ClIy4ae, eClid CyOBEKT ykKe uMeeT puandeckoe
BOILJIOLI[EHNKeE, TOTA [T0CJie BBeleHNUsI B OPraHU3M HaHUTH BO-IIEPBHIX: CUUTAIOT Tonojoruio [JHK
HOCHTEJISI, ECJTU 3TO yraepogHas ¢popMa XKU3HU, THOO0 YCBOST KBAaHTOBHIM KOJ], ECITH KPEMHUEBast, BO-
BTOPBIX: HAHUTH HAYHYT APOOUTHCS Ha Pa3IMYHBIE TUIH U OYOyT MOCTENEHHO 3aMEHSTh CTPYKTYPY
HOCUTEJIsI CO00M, U B-TPETHUX: CUHTETUYECKUM KOHCTPYKT IIPOU3BEMNET IEPEMONK/TIOUEHNE K
«Jlorocy» HOCHUTENA, PAKTUUYECKU CTAB €T0 €QUHCTBEHHBIM (PU3NYECKUM BOIJIOIIEHUEM.

WHTEpEeCHO, YTO B MMO3TANTHOM ITpeo0pa30BaHUK HAHUTH CKOTTUPYIOT HOCUTENIS ONUH K OOHOMY, CO
BCEMH er0 HefoCTaTKaM, HO CO BpeMeHeM, KOrjfla TOT C HUMHU COHACTPOUTCS, TIOSIBISIETCS
BO3MOXKHOCTh U30aBUTHCS OT OOJIBIIMHCTBA U3BSIHOB, MM [laXKe CKOPPEKTUPOBATEL CBOM 11abII0H.

[TpuMeyaHue: TOJILKO HAHUTEL C 3apaHee BIMCAHHLIM WIIM BEIPaOOTaHHEIM 0a3rcoM 06 ommpeneaeHHOM
[emiTanmbTe CMOTYT IIPOBECTU MEXaTUTIU3aIMI0 6e3 omKnbO0K, IpUUeM 3TO KacaeTcss 06eux Crmoco0oB,
B IIPOTUBHOM Xe CJTy4ae IMPou30#aeT mecTabumu3anus aTOMapHOW KOMIIPECCHUH, U 000I0YKY ITPOCTO
PA30pBET, @ HAHUTH KPUCTAJUTU3UPYIOTCS B UPUOOCMUH.

OIIHaKO BOIIPEKHU PACX02KEeMY MHEHHIO, CTABIIHNYN MeXaJIuTIMHBIM OPraHU3M He SABJIAETCA XO0OA49YnM
Po€EeM YI'OJIBKOB, BE[lb, KdK 1 1'[01106aeT KJIETKAM, T€ OeJIATCA Ha CBOH KJIACCHI - (1)830KapI/IOTBI.

Knaccel MexanuTauHbX (ha30KapuoTOB:

MexanuTaiHbIlM cyOCTpaT - MEPBUYHBIN M M3HAYAIBHBIN TUII (GOPMUPYEMBIX (Da30KapHOTOB, TaKXKe
UCIIOJIHAIOMUHE QYHKINIO KPOBU I1CeBO0OMO0IOrnYecKoro oprauusmMa. CybcTpar 3anonHseT
MeXMOMYJIbHbIE IIYCTOTHI, CITy?Ka MEeCTOM COOPKM HOBBIX HAHUTOB, KOTOPEIE MOTYT OBITh OTIIPABJIEHE
B 1100yI0 4aCTh KOHCTPYKTA IJIS BOCCTAHOBIJIEHUS €T0 MOIHOM paboTOCIIOCOOHOCTH.

KpoMe mpoyero UCIOHSAIOT POJIb KOHBEPTEPA [JIs1 BCEX MOMNABIINX B OPraHM3M MaTEpPHUAsIOB,
IeUCTBYS aHAJIOTUYHO NMUIIEBAPUTENIHOM CUCTEME YTIePOOHEIX (GOPM KU3HHU.

MexanuTsiiHble KEPAaTUHOUALL - BTOPOU (OPMUPYEMBIN TUI (Pa30KapuOTOB, UCIIOIHSAIOIINYN OTIOPHYIO
U 3aUmTHYyI0 QyHKINU. [logpasgensgeTcs Ha [IBa IOATHIA: 9K30CKeJIeTHEIE M 9HAOCKEIeTHEIE.

9K30CKeJeTHhIE (Pa30KapHUOTH - 3TO MUKPOIIJIACTUHYATHIE COEOUHEHUS, IBIISIOMIAECs BHEITHUM
MaTpPUKCOM MJISI OPYTUX MOMYJIel, KOTOPHIM CIIOCOOEH COXPaHSATh HEKOTOPYIO 371aCTUYHOCTh, HO IIPU
oTHaye KOMaH[Ibl CTAHOBUTCS TBEPKe cTanu. HamoMuHas 4ernyro, JaHHBIYA MOATUI (a30KapuoTOB
CIIY2KUT He TOJIBKO IOKPHITHEM MJIST MUOIIOJIMMEPOB, HO ¥ BHeIIHel OPOHEeH caMoro OpraHu3Mma.

dHpOocKeneTHIe (a30KapUOTH - 3TO CBEPXIIJIOTHEIE KPUCTAJITHYECKHe ITU(GTH, COXPAaHSIIOIINe
KOHCTAQHTHBIM I'PaBUTALMOHHEINA (QoH. IIpenacTaBisioT u3 ce0st He TOJILKO OCHOBHOM CKEJIeT, HO U
MaTtepuan Ojis Kamep npeobpa3oBaHusl, TaKUX KaK: ABUTATENIbHEIE COTLJIa, OPYIUUHEBIE PEJIbCHI,
SHepreTU4YeCKHue MOIYJISITOPH, ¥ APyTHe M0og00HbIe CUCTEMEI.



Kpome mpouero, eciiu y MEXaJIUTIUHOTO OpPraHu3Ma eCcTh GPUAK-0PYKHUe, COCTOUT OHO KOHKPETHO U3
SHIOCKEJIETHHIX (ha30KapUOTOB.

[TpuMeyaHnue: 60eBble IOHUTHL Ha OCHOBE MEXaIMTIM He UCIOJIb3YI0T KeNIop-0pyKre KUHETHYEeCKOT0
THUIA, TaK KaK eMy He00XOJUMO ITOCTOSTHHO BO30OHOBIISTE CHAPSIbL, @ 9HEPTeTUYECKOE B CBOIO
ouepenb MaHHLIM U3bSIHOM He pacIlojiaraer.

MexanuTasiiHble MUOIIOIMMEPHUAEL - TPETUN OCHOBHOM THUII ()a30KapuOTOB, eAMHCTBEHHOU QYHKIIUHN
KOTOPOT'0 SIBJITETCS OBUTATeIbHas.

MuononuMepHUIbl COCTOST U3 JOCTATOYHO TUMIMYHBIX BOJIOKHUCTHIX COEIUHEHNM, KOTOPHIE
IIOJIHOCTBIO IIEPETNIeTal0T 9HAO0CKEIIET, ¥ HapsSaAy C LIAapHUPHBIMU Y37laMU 0TBEYaloT Ha
IICUOHWYECKYe CUTHaJIb LIEHTPaJIbHOTO SiApa COKpalleHneM, obecreynBas nepeMelleHre opraHusma
B IIPOCTPAHCTBE.

MexanuTaiHble CUHAITH - TTOCTIeOHUM U3 HanboJiee BaXKHBIX TUIOB (a30KapuOTOB, KOTOPHIN
CIeNManu3upyeTcs Ha MOIyYeHUH U3 CPenrl MHOOPMALUY U TEPECEUIKON €€ B IeHTPaJIbHOE SPO.

HecmoTps Ha GakT, YTO KaxKObIM HAHUT MOXKET OLIYIIATh ICUOHHLIN (GOH U MPU HE0OXOTUMOCTH
maxe BUOETh B TPEXMEPHOM IIPOCTPAHCTBe, [y 6onee apPeKTUBHOr0 QYHKIMOHUPOBAHUS
3puUTEeNbHbIE, 000OHSTEIbHBIE, TAKTUIIBHEIE U MTPOYHE Clielubuyeckre QYHKIUYA OTHAIOTCS ITYYKOBEIM
CKOIIJIEHUSIM MEeXaIuT3H, KOTOphle (POPMUPYIOT TEePBUYHYIO0 U BTOPUYHYIO CEHCOPHLEIE CUCTEMHI.

Co3maHHBIe U3 CHHAIITOB HEPBHEIE CIIJIETEHUS [TOMOTAIOT HE TOJIBKO ONPEJEeTUTh CTENEHb
TIOBpeXMeHNH, HO 1 9QPeKTUBHEE KOOPAUHUPOBATh PETeHepalnio, @ CHHAIITUYECKIe JIUH3H (T1a3a)
TIOMKMO 3JIEKTPOMATrHUTHBIX BOJIH YJIaBIUBAIOT U ICU-QOHAINHU, T.€. BUAAT CKOIIJIEHUS MEeXaJIuTIH.

[TpumeyaHnue: Bo n3bexkKaHue Helpomapaau3anuu Ipu 6uoMopdHOM THUIIE TPe0OPa30BaHUS
MeXanuTau 00sI3aHbl COXPAHSATh CEHCOPH YITIEPOAHON (GOPMEI XKM3HU B MAKCUMAJIbHO 0a30BOM BHIE.

MexanuTaHoe SIpo - CaMbIi BaXKHBIM U3 BCEX TUIIOB (ha30KapUOTOB, [JII CO3NAaHUS KOTOPOTO
MexanuTarHble [UepcTesnaphl MPOXoasaT HeoOpaTUMBIi IIPOIlecC BUTPUGUKALIMY, CO3MaBasi U3 cebs
HaHOpeIIeTYaThd KPUCTaT aOCOMIOTHON MJIOTHOCTH, KOTOPas UCIONIHIET (PYHKITUIO TJIaBHOTO
BBIUKC/IUTEILHOTO KOMIIJIEKCa [JI BCET0 IOOKOHTPOIBHOT0 CKOIIJIEHUSI HAHUTOB, U BCETa UMeeT
110go0HYI0 BEITSIHYTOMY OKTa3py GopMy, HO TOYHBIEe IPUYUHEL JAHHOTO SIBJIEHUS HESCHHL.

[TpumeyaHue: UMeHHO 61arogapst KpUCTAITy OMHU HAHUTH HE MOTYT B3JIOMaTh APYTHe, TaK KakK IIpu
IPUOIMKEHUN K YYKOMY SAPY-0IIePaToOpy OHU IIPOCTO MEPERYT MOf €T0 ICUOHHBIN KOHTPOJIb.

Ho X0Tb A7po ¥ [ieaeT U3 posi eAuHOe CYIIeCTBO, BO3MOXKHO 3TO B IIEPBYIO 0Yepens Onaromapst
BJIO2KEHHOMY B Hero «[IpadT-KaHTapy».

«IIpadT-Kantap» - 970 pyHOaMEHTaNbHBINA CKPUIIT BOCCTAHOBIEHUS IIEJIOCTHOCTH, WU K€ UCXOTHBIN



m1a0/I0H, KOTOPHIY BIIMCaH B KOPHEBOM (CaMbIii 6a30BEIi) KOM MEXATTUTIHN U OIPEHeIsieT UuxX
ePBUYHYI0 QYHKINIO 110 PereHepaluy JTI00bIX MTOBPEXKIASHUHN U IOANePKAHNI0 BCeX KU3HEHHO
BaXKHBIX PYHKITNH IICEBIOOMOIOTHYECKOT0 OPraHu3Ma.

B 3aBucumocTu oT criocoba MexanuTausanuu «padT-KanTap» MoxkeT ObITH IToNTydeH U3 ['emtanbTa
HOCUTens, 100 yCTaHOBJIEH 3apaHee ¢ HHGOPMaUXOHHOI'O0 HOCUTEIS.

[Tpote roBops, CIIOCOOHBIN YUeHBIM MOXKET HaCTPOUTh HAHUTOB TaK, YTO OHM OPTaHU3YIOT AJIST HETo
IPaKTHYeCKH J1I00yi0 KOHCTPYKIIHIO, JINIIL OBl XBATUIIO SHEPTHH.

MacTepoM B maHHOM OTPAC/IM IPUHSATO CUUTATh [abpuasns ToMaca, KOTOPEIA He TOJIBKO
CIIPOEKTUPOBAJ aJiTOPUTM «YTacIIre», YTO BKII04aJsl IOHUTH HeBOOOPa3UMOM MOITHOCTH, HO TaKXke U
CTaJl «au3aiHepoM» [iJis OOIBIIMHCTBA CYMOB «XpaHuTesei be3mHbI».

He MeHbIIle OTIUYUIKUCH U TpoTexke ['abpuans, a uMmeHHo CamaHTa Brnackosuy u Jaimong Mak-
['peropu, 4TO CMOI/IM HamMcaTh KOX, TO3BOJIUBIINYM MeXanuTasaM cuuThiBaTh [JHK coBpeMeHHOro
yeJioBeKa U CO3[aTh MHAUBUIYaIbHEIN aHTPOIIOMOP(MHEIH 111abI0H IapaiielbHo peKOMOUHAIUY.

Pa306paBH.II/ICB C TeM, KaK CO3[aeTCs MeXaIuTIUMHBIN OpraHu3M, CiienyeT IIOroBOPUThE O TOM, KaK OH
IMOTEHIIUAJIbHO MO2KET YMEPETE.

Bcé BepHO, HeCcMOTpS Ha (PaKT, YTO YHUYTOXKUTL TAKOM KOHCTPYKT NpPefie/IbHO CJI0KHO U3-3a
pereHeparnuu, KOTOpast yCUJIMBAETCS IIPOIOPIMOHAIEHO HAKOIIJIEHHOM KPUCTAI-SIIPOM SHEPTHEH,
CYIIECTBYeT POBHO MiBa Criocofa OCTaHOBUTH MPOIIecC.

[TepBHIi - OMHOBPEMEHHAs Ie3UHTEerpallus BCeX NeecnoCOOHBIX HAaHOMEeXaHN3MOB, YTO JOCTATOYHO
CJTI02KHO pean30BaTh 0e3 MpUMeHEeHUS OPYKUS MacCOBOT0 ITOPaXKeHUS C BOJTHOBHIMU CBOMCTBaMH,
XOTS JaXkKe B TAKOM CJIy4ae HAaHWUTHI BIIOJTHE MOTYT IIEPEXKUTH TAXUOHHOE IIJIaMs, a TOBOPS O
HauboJiee OMACHBIX UX MIPECTABUTENISIX, HaxKe BPEMEHHO TeJIeTOPTUPOBATLECS B HHGPAMUD.

BTopoii - pa3pylieHne caMOro UCTOUHUK 9HEPTUH, KOTOPHIM OUEBHIOHO JOJIXKHO OBITH KPUCTAJI-SIAPO,
HO Beflb BCE He MOXKeT OBITh TaK IIPOCTO, U0 Jaxke B ClIydae ero paspyleHus ['emTanbT IPOOOTIKUT
KaK0e-TO BpeMs CYIIeCTBOBaTh, U CMOXKET MOBIUATH Ha 00ble HelTpaabHble HAHUTHI, €CJIM KOHEYHO
y HEro eCTh JOCTATOYHO SHEPTUHU.

[Tpoute roBopsi, CTarHaTy u TPEIIMHEL B KPUCTAJIJIe XBATUT [IJIs OOHYJIEHHS, @ BOT ApXuarreyia HyxKHO
no0eUTh CTOIIBKO Ke pPa3, CKOJIbKO y Hero ecTb 60eBhIX GopM (MHOTO).

[To aTOM Ke MpUYKHE €CIIU IIPOCTOU I'paXkKgaHCKUY IIEPEXUBET 3apakeHue, OH He IIOIY4YUT CBepX
CHUJIBI, I IIOIHYI0 PE3UCTUBHOCTD K BXOASIIEMY YPOHY, TOIBKO PE3UCTUBHOCTE K CTaPEHUIO, XOTS
COTJIaCUTECH, flake OJHOI0 ero BIOJIHE JOCTATOYHO [JIg CYaCTh.

[TpuMeyaHue: OMHUM U3 CPEACTBa IOACTPAXOBKHU OT ITOTEPH SIAPa MOKET OBITh CBI3b C MAaTEPUHCKUM



perne uepes «JIpeBo Brmactu», mpuMepoM mogoOHOTO CITyKaT «BacCTHOHEI».

OO6paTHOM Xe CTOPOHOM (GaKTHIECKOr0 6eCCHUMs SIBJIIETCS He IPOCcTO 6oeBasi MaIllHa Ha OCHOBE
MeXaJIuT3, a He4TO 3a I'PaHblo U3MepuMoro - «Jlocnex Cumyata».

«JTocnex CunyaTta» - 3TO MeXaHU3UPOBaHHAs aHTPOIIOMOP(Has 3K300poHs cepuu « CTpaHHUKY,
npoekTupoBaHHas ['abpuanem ToMacoMm elre B 310Xy Mexknoyco0ui] M3oMopdhoB, U SIBNISIONIASCS
Habopom u3 MuymnapaoB «IpadT-KanTap», KOTOpEle HACTPOEHH TAKUM 00pa3oM, YTOOLI BO BpeMst
TpeoOpPa30BaHusT CHHXPOHU3UPOBATELCS C XapaKTEePUCTHKAMU KOHKPETHOTO ['emmrTanbra, u
IIPENOCTABIISATh eMY UMEHHO TOT [OCIEX, KOTOPHIA OyIeT MaKCHUMaabHO YOOBIETBOPSITh €T0
oTpeOHOCTH.

YnpoiieHHO TOBOPS, eCii 0c000 BCIBIIBYNBOMY NUJIOTY IOTpeOyeTcss HoBoe 60eBOe TeJ0, OHO Y4YTET
€ro HpaB U HapacCTHUT 1000IbIIIe MyIIeK, YTOOB TOT YTOJIUII KakK Ay OMUTBHI, U MOTOIE OPOHIO, YTOOH
BO BpeMs TOU caMOM «OUTBBI» €My He IIPOJIOMHUIIA TOJIOBY.

Kpome nipouero, mpu HaKOIJIEHUU JOCTATOYHOM MOIITHOCTH «JoCIIex» MOIydaeT CII0COOHOCTh
UIEHTUYHYI0 Apxuarresiam, T.e. CHOCOOHOCTh MHUIIMUPOBATh KaCKaHbIM Tepexos COOCTBEHHOTO
MaTepuasa B CylepIo3UlXio 110 IPUHIUIY «BHEeIpeHusA» B HHPpaMup, GakTUUeCKH 0CTaBasiCh B
TPEXMEePHOM IIPOCTPAHCTBE, HO HE OIIYTUTh HU YBUOETh €r0 6€3 ICU-9YYBCTBUTEIbHOCTH
HEBO3MOKHO.

Ha mpakTuke 3TO BHITJISIOUT Tak, YTO OOBIYHBIN ITEXOTHHEL MOXKEeT Iocpefn 00s MPHU3BaTh IEIyI0
MeXy U3 ITYCTOTHI, XOTS [AJI 9TOT0 MEXKAY HUM U HOCIEXOM [0JIKHA ObITh YePTOBCKM KPeIKas CBSI3b.

[Tomo6HOE BO3MOXKHO Grarofgapsi MpoIeccy CUHXPOHU3AIIMY MeXalluTa# Mexkay co0ol, Beib BCEM
M3BECTHO, YTO IIOCJIE YTPATH KOHTPOJISI OHU CTAHOBSTCS MEPTBHIM UPUOOCMUHOM - CTPYIIbSIMU CaMHUX
ce0sl, OMHAKO MOYTH HUKTO He 3HAET, YTO IIPOHUCXOOHUT, KOTa HAHUTHI MOCTUTAIOT KA B3aMMOCBSI3H,
CTAQHOBSICh CaMUMU C000¥ - ['MIepcTenIyMmoMm.

Sx = K 4 (G x IX) - Conuton ['abpuans paBeH KBapKy B COCTaBe IeBATUKPATHOTO KOINYECTBa
rHpadoToHOB ['emTanbra.

MornekynsapHas peleTka YuCToro I'unepcreniyma HamOMUHAET TPOUHOM TPEYTONBHUK C
SHEPreTUYEeCKUM SIIPOM B IIEHTPE, U MOKET IIPEJIOMIISTh CBOI0 (OPMY TakK Kak UMeeT BOJIHOBLIE
CBOWCTBa, BHEAPSETCS B IIPOCTPAHCTBO MeXAy aToMaMu (GepPMUOHHOTO BEIeCTRa.

HMenHo ['unepcTennyMm ogHaxX bl ¥ Hallen 'abpuanb, He TIOBEPUB TOMY, KaK 00€/IMCKYU U3 HETO
CO3JaHHbIEe MOTYT CYyIeCTBOBaATh MUJIJIMAPHbl COTHCOB He CTapesi, UMEHHO ['UIepCTeyiyM 10 UTOTy 1
CTaJl OTIIPABHOU TOYKOW CO3[aHUs MEXaJIuT3Y, U UMEHHO ['MIepCcTesyiyM OKa3aJsCs MI0ThI0 TEX, KTO
HapekaeT ce0st «Ctpaxkamu Ctuxuii» - KepH-ApKeH-XeMeJlIrH.

Kpome mpouero uncThil ['unepcTennymM coxpaHseT CBOM CBOMCTBA Haxe 6€3 KOHTPOJIBHOTO Sfpa, U
TI09TOMY MOKET BHI3LIBATh MOBpexkaeHus «[Ipadt-Kanrtap», untephepupysi CBOU U YyKUe BOJIHEL



BoccTanoBneHue mocie mogo0HOro BO3MOXKHO, HO TpeOyeT ompeneIeHHEIX MAaHUIYIISIUN C KOTOM
yepTexka, YTO B [TOJIEBBIX YCIIOBUSIX YpEe3BEIYANHO TPYIHO. BipoueM, mOOHITE YKCTHIN [UIIepcTenIym
He TaK YK U IIPOCTO, YYUTHIBAS, UTO HaxKe 00€TMCKU U3 HETO CO3aHHbIe SIBIISIOTCS YeUTyHKaMu
OmHOTO0 U3 XeMeJIIMHOB, a Te He 0Cc000 IpyXKearo0Hbe CYIeCTBa, KOTOPHIE BPSI M TO3BOJISATh CEe0s
«JTOOBIBATH».

Bouctuny, Mano B Mmupe 0ojlee KOMITJIEKCHBEIX 1 MHOTOI'PAaHHBIX SIBJIEHUH, 4eM MexXanuTINHbIe
['umepcTennapel, HO HET0XKe 3allMKIIMBAThCS HAa YeM-TO OOHOM, Belb HayKa - 3TO TaKas Belllb,
KoTopas TpeOyeT CMOTpPETh BO BCe CTOPOHEI, U KejlaTeIbHO OTHOBPEMEHHO, KaK HaCTOSIIUN
IICEBOOOPTaHU3M.
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