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KpynHoMacmitabHOe KCIIOIb30BaHMe MarudyeCcKux MaluH Ob110 601611101 TpobieMoit barpsiHoro
KJIaHa.

Ecnu OB OHE CO3aJiu BC€ Marn4eCKue MallliHbI U3 CIIJIaBa BBEICIIETO KiIaCCa, OYHUIINEHHOI'O B
IMepeaoBheIX aJIXUMUYIECKUX HaGOPaTOpI/IﬂX, TO CTOMMOCTH ITPOMU3BOACTBA Ka}KJIOfI Marmyeckou
MaIlMHEL ObIs1a OB BREIIIIE, YHEM Malru4eCKHne CTAaTyu U KOHCTPYKIHNHN MI/Ipa ApenTos.

TakuM 06pa3oM, YTOOH OrPAaHUYUTE U3AEPKKHU ITPOU3BOMCTBA, OOJIBIIMHCTBO MAarH4eCKUX MallluH
ObLIM CHenaHbl U3 0OBIYHOTO CIIJIaBa. TOIBKO 9HEPTreTUUECKOe SIIP0, CUCTEMBl IUPKYIALUY SHEPTUU
M 9aCTU Maru4eckoro opyxus ObIIN CHe/laHbl 13 HOBEUIIINX Marn4eCKuX CILJIaBOB.

YToOHI PemuTh 3Ty pobIeMy B MACCUBHOM MeTaJlInyecKoM Tesie ['a3nnoy Oblyia MOCTpoeHa HoBast
¢dbabpuka Marndyeckux MaiuH. HoBast abpuka Gosbliie He OyaeT IPOU3BOAUTH MarudeCKre MalluHbI
HU3KOT'0 Kjlacca. BMecTo 3T0oro oHa 00BeIMHUT HOBBIE TEXHOJIOTHH, HOBBIE MaTEPHAJILl U HOBLIE HIEH
IJIST CO3MAHMUsI SJUTHEIX MAIIMH-BOMHOB.

MeTannuyeckue rojaeMel, KOTOPHIX uccienoBas ['puM, OBIIM YacThIO TPOeKTa Marndyeckux MaluH-
BOMHOB.

Ha aToT pa3 Mapu OBIJIO BHIIETIEHO CTO IECThAECIT TPU MarudeCKUX MAIUHBL. M3 9THMX MaruyeckKux
MalllH CTO IIECThAECST OBITM OOBIYHBEIMU, @ TPYU CIIEIIHaIbHBIMU MOMEJIIMU - DIIeMEeHTapHbIe
Marunuyeckue MaliHLI-BOUHEL.

OTH TPH MAIIKHEI OBIIA ITPOTOTUIIAMHE, TOJIBKO YTO BHIIEAIIMMHU U3 Ta00paTopuii ro0nuHoB. OHI
OBLITM IIOCJIAHE CIOZA ITOCJIEe IIPOU3BOACTBA, YTOOR! IIPOBEPUTH CBOM BO3MOKHOCTH B 0010. DTH JaHHEIE
OyOyT MCIIOb30BATHLCS [JIST OIIEHKH WX MPAKTUYECKOM 11e71eCO00Pa3HOCTH U OCYIIeCTBUMOCTH
KOHIIEIITUH IIPOEKTa.

OT HeCKOoJbKUX 0e3yMHBIX T'O0TMHOB-MHKEHEPOB MOKHO OBITIO YCIIBIIIATE, YTO Y 9TUX TPEX MAIIWH-
BOMHOB OBIJIM CBOM COOCTBEHHBIE KPYTHIE MTPO3BUINA, a UMEeHHO - ['o0nmuH Tunkep, ['o6nun [lpenep u
T'o6nmua BombepMmeH.

Mspu He MOTjIa He PacCepauThCs, KOTHa BIEPBEIE YCIIbIIaaa 3T0. Cpeou 3THX YYEHHIX He OBITI0 HU
OIOHOTO 3OPABOMEICIISINET0 ro6auHa. OXKKUAaTh, YTO 3TH CyMacCIIelre IPUIyMaloT KpacCuBoe
Ha3BaHUe, ObIJI0 HEPeaIbHO.

U BCé XKe, XOTs UMeHa Oblid rpyOBIMU, OHU ITOAXOAVIM MarudeCKUM MallliHaM.

Mbospu gepzKaja 9TU 3NMUTHBEIE MAIIMHEL ¥ ce0si B KaueCcTBe TeJI0XpaHUTeNel, B TO BpeMs Kak ¢
OPYTUMHU MarudecKMMHU MallliHaMU OHa oOpalljajiach Kak C IelIKaMHu.

K narepio 0pakOHOPOXKIEHHBIX BEJI HECKOIBKO TPONMHOK. OOHAKO, KpOMe NeCITUMETPOBOM I'PSI3HON
IIOPOTH, BCe OCTalbHbIEe OBIIA U3BUIUCTHIMU MaJleHbKMMU NOPOKKaMU C HEPOBHOU reorpaduei,
3aIMO0THEHHBEIMY I'PSI3bI0 ¥ BOOOH. ITO HEMTOAXOAAIAS MECTHOCTD 7SI OO/IBIINX MAaru4eCKUX MaIllKH.

Takum 06pa30M, OCHOBHOE BHHMaHUE B KOHGIUKTE OyIeT COCPeNoTOYeHO Ha efUHCTBEHHOM BXOZIE B
jarepsb.

Bups, 4To Bpar HEIpeKJIOHEH B yIepKaHUYU CBOUX MO3ULUH U BPSL U BEHIUAET U3 J1areps,
MarvuyecKue MalllMHbl Hayanu 3aKphIBaTh BHIXOO. ApMUS MalllMH BCTalla IPOTUB IPaKOHOPOXKIEHHBIX.
IIBeHAaIIaTh CIEeIHalIbHO 0TOOPAHHBIX MAaruYeCKUX MAIIMH BEICTPOUIUCE B YETHIPE Psfia IO TPU U



MEeJIEHHO OBUHYJINCE I10 TpH3HOfI gopore.

Y Hux He ObI10 BIOOpA. ['psi3Hast gopora Oblla BCETO OECSITh METPOB B IIMPUHY, & Maru4yecKue
MaIIuHb OBITH OTPOMHOTO pa3Mepa. [1pu xKelaHuU MOKHO ObIJIO Pa3MECTUTh YETHIPE MarudyecKue
MaIIIMHbI, HO TOTHA CpaXkaThCs O0ymeT HeBO3MOXKHO. TakuM 00pa30M, KaxkKObIH DS BMeIlanl TPH
MAaIIIMHbI, B 001[e# CII0KHOCTH YeTHIpe psifa.

ToOpaBIIKCh 0 CEPEeIUHbI TPSI3HOM JOPOTH, IIePBHIE OBA Psfa J1eCOPyO00B BOTKHYIIU B 3€MITIO
MaCCHUBHbIe MeTaIndyeckue umTel. OHU IepecTany OBUTraThcs. [[Ba psma JTYYHUKOB I103aa1d HUX
3aHSIIM MTO3UIMHK /151 TIEPEKPECTHOTO OTHSI ¥ PA3BEPHYIIM BCE OPyKHUe JaTbHET0 OeHCTBHUS.

YTOo IBITANMNCh CAeIaTh IPOTUBHUKH?

I pakOHOpPOXK[IEeHHEIEe BOUHEL, CTOSBIINE Ha CTPaXe B KOHIIe TOPOTU C TOIIOPaMHU B PYKax,
nepernsgHynuch. HUKTO U3 HUX He 3HAJ, YTO 3aAyMalld 9TH KyCKu MeTaia. OHY 3[0eCh He [ TOTO,
yTOOBI HanafgaTh? [loyeMy OHU OCTAaHOBUJIUCH Ha MOJITYTH?

I pakoHOPOXAEeHHBIE KOJlebanuch, GPOCUTLCS BIEPE[ UITK OCTAThCS Ha CBOUX IO3ULUSIX. TeM
BpEMEHEM IIIECTEPO JIyUHUKOB, 3aHSABIINX ITO3UIMI0 IIOCPEAY TPSI3HOM TOPOTH, OTKPHIIA OTOHb.

Tenephb OHM OBITA TPUMEPHO B CEMUIECITH MeTpaxX OT IPaKOHOPOXKAEeHHBIX. BCEé B mpenenax
[OCATaeMOCTH Maru4ecKUxX 3HEPreTUUeCKUX BUHTOBOK. ['opyible 1 BelnueCcTBeHHEIe
IPAKOHOPOXKIEHHBIE BIIAJIU B OllEIIEHEHHe.

Bynyqn BOMHAMH, IIPOIIEONIMMKA COTHH Cpa}KeHHﬁ, OHH HUCIIBITAJIM BCE€ BUBI q)I/I3I/I‘-IeCKI/IX nu
Marudeckux atak. OmHaKo 3TO HepBBIfI Ppa3, KOorga OHHU BUOETN TaKOM IIJIOTHBIM MOXKOb U3 aTakK.

bomne3nenHoe XPIOKaHbE TPAaKOHOPOXKIEHHBIX CMEIIAJIOCh C JIA3TrOM MeTaJlllla.

OHY HUYEro He MOTJIM C 3TUM IofesiaTh. HECMOTPs Ha TO, YTO Yelrys ¥ METAITHYECKUE TOCIEXU
BOMHOB 3alluinany 0ojiee NeBSIHOCTA MIPOIIEHTOB UX TeJI, KaKasi-TO YaCTh BCE eIlé oCcTaBalach
He3aluIeHHoW, Hampumep: riasa, ropiio, YIu, IOOMBIIIKY, XKHUBOT.

[Tpu 0OBIYHBIX 0OCTOSITEILCTBAX BpPAaryu BPSI[ JIU CTalu OBl aTaKOBaTh 3TH MecTa. BOT mouemy
IPaKOHOPOXK[eHHLIE He MOTPYAWINCEH pa3padoTaTh ClellaabHy0 SKUIIUPOBKY AJIS 3aIIUTH 9TUX
MeCT.

B 3TOT MOMEHT mecTepo JIYYHUKOB CTPEJIAJIN U3 BUHTOBOK. HYJII/I HAHOCHUJIN MHO2KECTBO CHy‘-I&fIHBIX
HOBpe}KJIeHI/Iﬁ OPAKOHOPOXKOEHHEBIM. Onu momaganu B I1a3a, Yy 1 HpO6I/IBaJ'[I/I Yemrym.

I pakOHOPOXOEHHbIE CTOSIMA CITUIIKOM OU3K0 APYT K Apyry. VX OpoHS U Yelryst 0Tpa3uiu 00JIbIIyI0
yacThb nysb. OMHAKO IyIM PUKOLIETOM OTCKAKMBaIM OT MX TeJ U MOIafaly B TOBApHUILeH.

3HaYUTEJIbHEIE IMOTePH IIPOUIOIIIIN B HepBOfI JINHUHN OGOpOHI::I OPAKOHOPOXKIOEHHBIX.

ManeHbKHEe MeTalIndYecKue myyu ObIIM MeHbIle 3y00YMCTOK 0 CPABHEHUIO C OONBIIMMHU TeIaMy
IPAKOHOPOXKIEHHBIX. B Xyaiem criydae 9To OBII0, KaK yKyCc KoMapa. OfmHaKo m000¥ Bai OB B
TIAHUKY, ecid Obl Ha HEM KOTIOIIMIUChH COTHM KOMapoB, a BCE, YTO MOXKHO ORIJIO CJTBIIIATD, - 3TO
B3PHIBH 1 3BOH.

OmnbITHBIE IPAKOHOPOXKIEHHEIE BOUHEI OBICTPO 3aKPHIUIH JIMIA PYKAMK ¥ MCII0JIb30BAJIA TOIIOPHI,
4yTOOBI 3aIIUTUTH APYyTHe crabrie MecTa. Ho Kak UM Telleph CpaXkaThCs?



KanuTaH mOOHSI CBOM KOHEYHOCTH U Ha €ro TOIIOP€ BCIIBIXHYIJIO IIJIaMs. On HUCIIYyCTHUIL
O]"J'Iy'H.II/ITeJIbHHﬁ 00eBOU KJINY U PHUHYJICA K Marn4eCKUM MalllUHAM.

KanuTtan IIpeonosiesl paCCTOdHNE B CEMbOECAT METPOB 3a MIeCTh CEKYHI. 3aTeM IIbUIAIIITMA TOIIOPD
Bpe3aJliCiad B MEeTAJNIMYECKUE IMIUTE Marn4Y€CKHUX MAIIWH B IIEPBOM DAOY.

Paspgancst B3phIB, ¥ METAINIUYECKUH AT PACKOJIOJNCS Ha KyCKU. Pyku necopy0oB, mepaKaBIIIue IIuT,
TOK€ pa3JIeTeINCh Ha OCKOJIKH.

Jlecopy0 OTIIIATHYJICS OT OCTATOYHOW CHJIHI ¥ YOAPHUJICS O MEeTaJlTuYeCKKe IIUTH BO BTOPOM PSAY.

3a HUM OBIlIa HEITOJBHUIKHAS CTa/llbHAs CTeHa, a Iepej] HUM - CHJIa Pa3bIpeHHOTr0
IPAaKOHOPOXKAEHHOT0. HecuacTHIH 1ecopy0 OBLT pa3fmaBiieH U B30PBaJiCs, Kak ap0ya.

Kaxk ¥ 0Kuganoch OT CUIIBHOTO 3JIMTHOTO BOMHA IIepBOro KjaacCcCa, KalluTaH JPAKOHOPOXKIOEHHBIX
MI'HOBEHHO YHUYTOXKUJI YIYUYHIEHHYIO MaTH49€CKYI0 MAIlIMHY OOHUM yOapOM.

MeTanmuueckuii Kopmyc jecopy6a GBI BECh B TPELIMHAX ¥ OHIpax. MallliHa cheJiajia [Ba Inara B
CTODPOHY, IIPeX[e 4eM yIacTh B 60JI0TO.

Ycmex KanuTaHa BhI3Ball Y HEro BOJIIO K o6utBe. OH cCHOBa TMMOOHA PYKHU U IIOIIBITAJICA BEIOUTD
OCTaBIIKHeCSa KYCKHU MeTaJlllld B 6onoro.

U Bcé XKe OH HMKAK He 0XKHJaJ, YTO ero 6espaccynHaﬂ dTaKad IIOACTABUT €TI0 TYYHUKdM.
Bce IIYNIX YOAPHUIIX B €0 BO3BHIIIAIOIIIEECA TEIIO0.

BpoHSs IpaKOHOPOXKIEHHKIX UMella UCKITI0UUTEIbHEE Al THEIE BOSMOXKHOCTH, a Yelnys Obljla 04eHb
TBEP/IOM, HO ¥ BCeX OBITM CBOM mpementl. Korma KOHIeHTPUPOBaHHAS aTaka MIPEeBEICUT 9TOT Mpefiel,
OHA HAHeCET HeBOOOPA3UMEIH YPOH.

I pakOHOPOXKIEeHHEIe BOUHEI, TPSYYLINECs B 3aMHUX PSAOaX, Pa3pas3uIich alogUCMEeHTaMy B Y€CTh
reponYecKOro IOOBUra CBOETO KaUTaHa. B Clemylomyo CEKyHIy OHU YBULEIA KPOBb.
I paKOHOPOXKOEHHBIH OBUT U3PeIIeYeH CTPAIIHBIM IIKBAIOM ITYJIb.

TonIbKO TeIlePb Ha 3€eMJII0 OIIYCTUIIMCE ITIePeJHNEe KOIIbITA KalluTaHa.
On IIOTPATHUJI JIMIIKOM MHOT'O CHII.

OKpOBaBHeHHbIﬁ KalluTaH OAPAaKOHOPOXKIOEHHBIX JP02KaJI, HO HE CMOT BEIHABUTH U3 IIEPECOXIIET 0
T'OpJia HU €JUHOTr'0 CJIOBA. TpH u3 qupréx €ro Tj1a3 ObUIH OCJIEIJIEHH], a B ImocJiegHeM yracall CBET
2KHU3HHU.

Pa3spasncs rioyxol CTyK, KOTAa Tejlo KaliTaHa 0e3:KM3HEHHO PYXHYJIO0 Ha 3eMJII0 M COCKOIb3HYJIO B
00710TO, KaK Maruyeckas MallliHa repefd HUM. Ha MoOBepXHOCTH BOMBI IIOSIBUJIUCH MTY3BIPLKU U SPKO-
KpacHbIE CTPYUKU KPOBM.

JIukyomye IpakoOHOPOXKIEHHbIe 3aMOT4alIH.

MOFYI.T.IGCTBGHHOI'O KaIllUTdHAd OPAKOHOPOZKIOEHHBIX PA30PBAJIX Ha KYCKH; TAKOT'O HUKOT'Jd He
CJIy4aJiIOCh 3a BCIO BOEHHYIO HCTOPHUIO NJPAKOHOPOXKOEHHEBIX.

I pakoHOPOXOEHHbIe OBIIM CUJIbHEHIIUMYU CYyXOIyTHEIMU BOMHaMU JI9HC, HE CYUTAs APaKOHBUX
noppoB. Ouu 661K BepHbBIMU. OHM OB XpabpeiMu. OHU OBUIM CIIOCOOHBI OTOUTHCS OT BPAroB B CTO



Pa3 IMPEeBOCXOOAINNX X YHUCIIOM. Onu He umenu cede PaBHEIX.

B 3TOT MOMEHT UX 30JI0TOX CTaHAAPT, YCTAHOBJIEHHLIH 0€CUMCIEHHBIMI KPOBABEIMU OMTBaMHU, OBIJT
pa3maBiieH I'PYIIION XOJIOOHBIX 6€CYYBCTBEHHBIX METAIIMYECKUX KYCKOB.

9T0 OBITIO OTPOMHEIM IIOTPACEHUEM [OJIsI ADAKOHOPOXKAOEHHBIX, d TaKXKE YHU2KEHUEM.

['ma3a BCcex OPaKOHOPOXKIEHHBIX B JIarepe HaJUINCh KPoBbio. OHU B3PEBEIH, 3aMaxall TOIOPaMU U
Opocunuch K rps3HOM OPOTe.

B 6oii. B 60ii. B 6oii.

OmoeM Tena KpOBBIO Bpara, IOYTEM MEPTBHIX COIIJIEMEHHUKOB IIJIOTHIO Bpara.
Bce npakoHOpoXmeHHbEIe 00e3ymenu!

OpHaKo B 3TOT MOMeHT M3pu CIIOKOWHO OTHala CEpPUI0 IPUKa30B.

«OHOOP, HEMeAJIeHHO aKTUBUPYH AO»

«Konubpu-ogus, cOpock Pa3pyuurens»

«BceM syyHMKaM, OrOHb Ha IIOJIHYI0 MOILIHOCTH»

Ha y3Ko# rpsi3HOM IOpoTre BCIBIXHYIa KpoBaBasi OMTBa.
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