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T. JlxekcoH. «BamambIBas mporpecc»

BBenenne

He Oyner npeyBennyeHreM cKas3arh, YTO UCTOPUsI TEXHOJIIOTUI — 3TO UCTOPUSl LIMBUIIN3ALIMY.
Msl gaxe onpenessieM UCTOPUYECKUE SMOXU MO JOMUHUPYIOLIMM TEXHOJIOTHAM — KaMEHHBIN BEK,
IIPOMBILIIEHHAs] PeBOJIIOLMSA, BeK VIHTepHeTa, — a MOCTOSIHHOE YCOBEPIIEHCTBOBAHME HALLIMX TEXHO-
JIOTMI O3HAYaeT, YTO Mbl MOKEM CAENATh HalllM KU3HU JOJIbLIE U 3/I0pOBEE, YTO HE MOXKET He pajo-
BaTb. A BCE HAUMHAETCS C OIHOM MBICIIN: «MOXEM JI1 MBI UX YJTyYIIUTb?»

bnarogaps MpICIsIM M TIOCTYIIKAM BEJIMKHUX JeATesIed pOXKIAITCS MHTEPECHbIE UCTOPUH, U B
9TOW KHUTE UX cOOpaHO OKOJIO coTHU. Kask/iast M3 HUX CBs3aHa C OIIyTMMOM U BECOMOM MPOOIEMON,
MOJITOJIKHYBIIEH MPOrpecc M U3MEHUBILEN HaIlld MEXaHU3Mbl, JI0Ma, B3IJISAbl U JKU3HU.

CIIOBO «TEXHOJIOTMH» Cpa3y CO3/IaeT B HAIlIeM BOOOPaKEHHH ITyJl 00pa30B MOCIETHUX COBpe-
MEHHBIX YCTPOICTB, CIIOCOOHBIX M3MEHUTH Oymyriee. [efCTBUTENHHO, MIMEHHO 3TO JeaeT HOBbIE
M300pEeTeHN s TAKUMU MPUBJIEKATeNIbHBIMU, U Tak Ob10 Beeraa. OIIsiHyBIIMCH HAa3a/l, Mbl MOJKEM YBH-
IeTh, KaK Kaxk10e TOKOJIeHHe M300peTao CBO crocod nepexosia Ha HOBBI TEXHOJIOTMYECKUI Ypo-
BeHb. CJI0BO «TEXHOJIOTHs» MOXKHO I'py00 MepeBecTH (C TPeYecKoro) Kak «y4eHHe O MacTepCcTBe», U
MI03TOMY KaMEHHBII TOMOP, UCKYCHO MU3TOTOBJICHHBII HAILIMMU MTPEAKaMU, — TAKOH ke JIeMEHT Ipo-
rpecca, Kak ¥ KpeMHHMEBBII MUKPOYHII, JIETUPOBAHHBIN B CTEpHIIbBHOM NomerieHny B Kamgopuum.
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Cpeonesexosoe opyoicue, U3eCmHoe Kak «2PeuecKuli 020Hb», KOmopoe 3a20panoce oajice Oyoyuu
MOKPbIM, NOSIBUNOCL ONA200APS MOMY, MO NH0OOONbIMHbLE UCCAC008AMENU USYHUAU CBOICMEA NPU-
POOHBIX MAMEPUANO8.

CJIEJA 3A BHAHUAMUN

Wcropusi TeXHONOrMI TECHO yBs3aHA C MCTOpUEN MoiydeHHs 3HaHWil. Kak TonbkO yueHble
BBISICHSIIOT, Kak Bce paboTaeTr, KTO-TO HAaXOAUT CHOCOO NMPUMEHEHHWsI STOTO HOBOTO MOHMMAHUS.
Hanpumep, u3y4as crpaHHbple KaMHH, Ha3BaHHbIE MAarHeTUTAMMU, MPUTATHUBAIOLINE U OTTAJIKUBAIO-
1Me APYr Jpyra, Mbl BIEpBble Y3HAJIUM O MarHutax. Ecii mocMoTpeTh B MPOILIOE, 3TO OTKPBITHE
MPUBEJIO K KacKaly TEXHOJIOTMYECKUX MHHOBaMil. CHavyasa MosiBUJIMCh KOMIIACHI, CIIeIaBIINe BO3-
MO’KHbIM OPMEHTHPOBAHUE B HE3HAKOMOW MECTHOCTH. 3aTeM CO3/1aJI JIEKTPOMOTOP, UCTIOJIb30BAB-
M B3aUMOJIEVCTBUE NEKTPUUECKHUX TOKOB M MarHUTOB ISl CO3JIaHUsl IBMKeHUs. B noBepiieHne
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BCKOPE MOSIBIICS JIEKTPUIECKUI TeHepaTop, MOIHOCTHI0 U3MEHUBIIINI MPOLIECC paOOTHI ABUTATES:
OH HCTIOJIb30BaJT JBMKEHHE U MarHETU3M, UTOOBI, B CBOIO OUepe/lb, CO3/1aBaTh AEKTpUUECKUil TOK. 1
3TO BCEro JIUIIb OMH MPUMEP TEXHOJIOTHIA, POAMBIIMXCS Oarofapst OMHOMY KPYITHOMY OTKPBITHIO.
Hpyroii npuMep — pUTMHUYHOE KauyaHUe MasTHUKA, KOTOPOE B KOHILIE KOHIIOB CIIEJIAJI0 BO3MOKHBIM
co31ath IpuOOPHl U3MEPEHUsI BpEMEHH, KOTOpPBIE, B CBOIO OYepe/ib, M3MEHWIM HAIM CIIOCOOHOCTH
M3MEPSITh CKOPOCTh M pacCTOsTHKE. [Ipyrum mpopbiBOM ObUTH HEBUIUMBbIE SJIEKTPOMArHUTHBIE BOJIHBI,
npoxopsiye yepe3 BeeneHnyo. T BoIHBI HanOoIee N3BECTHHI M0 CIIOCO0Y CBOETO MPUMEHEHHUS:
OHU BCTPEYAIOTCS B PaJIMO, PEHTTEHOBCKUX JIy4ax, MUKPOBOJIHAX U MH(PPAKPACHOM U3TyYEHUHU.

HHcheHepbl ,ZIPEGHeZO Puma NOHANU, KAK NPOCNble MEXAHUIMbL epO()e KoJiec U pbluaeo6 MONCHO
UCNOAB308AIMb 05 YMHOINCEHUSA CUT U YNPOULEHUA pa60mbl.
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CJIVYAVIHBIE HOBATOPHI

VY TeXHONOrMYecKUX WHHOBALIMI €CTh TaKXke OOBIKHOBEHHE TOSIBISITHCS MO YUCTOH Ciyvai-
HOCTH, KOTJ]a M300peTaTesii M MHKEHEphl UIIYT CHOCOOBI MOMyulle co3aaBaTh U padortarh. Mme-
eTCsl MHOTO NMPUMEPOB M3 HAIMX JIHEW, HAlpUMep, CYNEpKJIel, KOTOPbIN 32 yMbIBAJICSI B KAYeCTBE
OBICTPOTBEPACIOIIETO TUIACTHKA JJIs1 KCTIOJb30BAHUSI B OPYKEIHBIX MPHIIENaX, HO OKa3aJcs HAMHOTO
Jydilie OOBIYHOTO KJIesIero Bemiecta. [Ipyras ciydaiiHas WHHOBAIMs — TeJoH, CO3/IaHHBIA B
npoliecce UCCIIeJOBAHUs Fa30B JJIs1 UCMIOJIB30BaHMS B IEHOOOPA30BaTeNsAX U XONOAWIbHUKAX. Bme-
CTO 3TOTO XMMHKH CO3/1aJA CYNEePCKOJIb3KHUI IIACTUK, KOTOPHIA MUMEET IMPOKOE MPUMEHEHHE — OT
KyXOHHOH TMOCY/IBI C aHTUITPUTAPHBIM MOKPHITUEM U CAMOOUYMIIAIONIMXCS TKAHEH 10 UCKYCCTBEHHBIX
KPOBEHOCHBIX COCY/IOB M JIEKTPUUYECKUX U3OJISATOPOB.

Bo3morkHO, camasi 3aMeTHas yrada Takoro poAa 6epeT Havallo ¢ ApeBHEN UCTOPUU 00pabOTKH
MeTaisIoB. HECKOIbKO METaJuIOB BCTPEUAloTCsl B YMCTOM BHJE, HO TOT (PaKT, YTO OHU CHPSITAHBI B
pyaax, ObUI IIs1 JPEBHUX PEMECTIEHHUKOB 3arafikoil. BMecTo 3Toro roHuaps! ObUTH 3aHSTHI pa3pa-
OOTKO¥ TOpSYMX Medeld it 00)KUTa TIIMHSHBIX TOPIITKOB, YTOOBI TIOYYUTh U3 HUX KPETIKYIO TJINHS-
HyIo rocyny. ITocse Toro kak ropiiku ObLT 000k KEHbI, pEMECICHHUKH 3aMETHITH CPEeU JPEBECHOTO
neria MaJieHbKUe IapyuKKU pacKaJlieHHOW JIOKpacHa JKUIKOCTU — WIIH, 10 KpaHel Mepe, 9TO Halla
JydInast A0rajKa rmpo TO, YTO CIYYHUIOCh. DTU KareIbKH 3aCTUTH B KyCOUKH KECTKOTO, OJIECTSAIIEro
MeTaJlj1a, KOTOPBI MOKHO OBUIO COTHYTh M Pa3/laBUTh, HO HE TaK JIETKO CJIOMaTh. A YTO TPOU3OIILIO
nanpiie? Kycku pyssl, cy4daifHO IONABIINE B OTOHb, TPOPEarupoBaIv C TOPSIIMM JIPEBECHBIM YIJIEM,
Y BHITUTABMJIMCH METAJLJIBI BPOZIE M ¥ CBUHIIA. UTOOBI TOMYYUTH OOJbINE METAJUIOB, MOANAIH Kapy,
Y 3TO MPUBEJIO K JPYTrol CYACTIMBOM CIydaiHOCTU. OTrOHb, CTABIIUK OOJiee SIPOCTHBIM, BBITUIABHUII
XeJie30, HAMHOTO OoJiee paciipoCTpaHEHHbIN U MOJIE3HBIN MeTalll, JIekKaIIui B OCHOBE TEXHOJIOTHIA
KOHCTPYMPOBAHHUSI U TIO CeHl JIeHb.

B IIOUCKAX VJIVUIIEHUN

HoBble TeXHONIOrUM He MPOCTO MOSBISIOTCS CITyYalHBIM 00pa3oM: UX CO3JAIOT JIIOAHU, Tpecie-
Aysl LIeJIb YTO-JTMO0 YIYUIIUTh WU CO3AATh YTO-TO, YTO IIOMOKET BBIIOJIHUTD ONpeJeIeHHYIO 3a1a9y.
Xopomuii puMep — TEXHOJIOTUH OXJaxaeHus. Kak TONbKO BBl MOMPOOOBAIN HAIMTOK CO JIHAOM
B JKapKWi JIeHb, €r0 MOTEIUICBIINI BapuaHT OoJibllie He Oy/leT TakuM IpuBJeKaTebHbIM. [ToaToMy
HATYpPAaJIbHBIN JIe[] U CHET COOMPAJTICh B XOJIOAHBIX CTPaHaX BEKaMM, HO MUCIOJIB30BAIM UX ITIABHBIM
o0pa3zom ToJbKO Gorarteie. TOT, KTO cMOr pa3padoTaTh TEXHOJIOTHIO OXJIAKICHUS, YTOOBI TOJICPKU-
BaTh €[y CBEXeH, a HAMMTKU — OXJIaXIEHHBIMU, TOYHO pazboraten. OmHako TOT (hakT, YTO HOBaA-
TOPBI U M300peTaTesii MPUOOPOB OXJIAKICHHU S PUIIOKIITH OTPOMHBIE YCUIIUSL IS CO3/IaHUSI CBOUX
M300pEeTeH A, TOBOPUT O TOM, OHH OCTPO HYXJAJIKCh B 3THX TEXHOJIOTUSIX M PEAKO 3apadaThIBaIM
cocrosinue. Tem He MeHee U300peTaTesu MPOJOJIKAIN BOOOpaxarh OyayIiee, riae Xoao/ ObUT T0CTY-
TMIeH BCeM, — U Cefuac TeXHOJIOTMH OXJIAXAEHHS €CTh TIOUTH B KakI0oM jioMe. OHU Takxke MCTONb3Y-
0TCSI TSl 3aMOPAKMBAHUSI TOTUIMBA KOCMHUECKHUX PaKeT, M30IMPOBAHMSI KBAHTOBBIX KOMITHIOTEPOB
Y COXpaHEHM KUBBIX TKaHel HaBeyHo. Tak 4To pa3paboTKa 3TUX TEXHOJIOTHI OKa3aJIOCh XOPOIIIEH
ujieei.



T. JlxekcoH. «BamambIBas mporpecc»

B Jlpesneii [lepcuu 8 ne0siHbIX AMAX C KYNOAAMU XPAHUAU N1€0 HA NPOMSIHCEHUU 8Ce20 nemda. J]ns
NOOOEPHCAHUSL OUeHb HUSKOLL MeMNepamypbl 6HYMpU UCNONb308ANL XON0OHbIE 6eMPbl U MEKYUYHO
600yY.
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NASA cobupaem pobomos ¢ UHU (uckyccmeeHHvim UHMeNNeKMOM) ONsl PA3BEOKU 6HE3EMHBIX
mecm 8pode Mapca u obpammoii cmoporwst Jlynol neped mem, KaxK ux nOCEMun 4en08ex.

B Harmem cerogHsIHeM MmpecTaBIeHU I OyayLIero CyIecTByeT MHOKECTBO TEXHOJIOT Ui, KOTO-
phle elne mpeacTonT nu3oopecty. Kak Mbl yxe 00cykaanm, HEKOTOPbIe U3 HUX BBIPACTYT U3 «ChIPOi»
Haykd. Bo3MOKHO, Kakoi-HHOY/Ab IPOPHIB B U3YUYEHUN MO3Ta MPUBEIET K Pa3paboOTKe MCKYCCTBEH-
HOro MHTeJUleKTa. TexHomornu Takxe OyayT pa3sBUBaThCs Onarogapsi NCKIIOUMTETIbHOMY YIIOPCTBY
B CO3/IaHUU Pa3padOTOK, YIOBIETBOPSIONMX HAIM OyayIHe OTpeOHOCTH. MBI yiKe MOKEM BUIETh
NOJTb3Y AHJPOUJIOB M JIPYTUX POOOTU3MPOBAHHBIX IOMOIIHUKOB, HO HAM HEOOXOIMMBI O0Jiee YMHBIE
NPOrpaMMBbl, yITy4IlIeHHble NCTOYHUKU SHEPTHMU M HOBBIE MaTepHasbl, YTOOB YCOBEPIIEHCTBOBATh
HBIHEIITHUE TEXHOIOTUHU. UTOOBI TOOUTHCS 3TOTO, pa3yMHO TOCMOTPETh, KaK JIIOAW BHEIPSIM UHHO-
BallUY B MPOILIOM. M BbI OTKPBUIM NMPaBUIbHYIO KHUTY. JlaBaiiTe B3IJISIHEM HAa TEXHOJIOTMU CKBO3b
BEKa.
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Buanl TexHoJsiorui

<<Hy)KILa BCEMY HAYYUT» — XOT 9Ta U3BECTHAA cbpa?,a AOCTATOYHO CIIpaBEAJINBA, OHA HE YUYUTbI-
Ba€T TO, KAKUM 06pa30M HAay4YHBIC UCCTICNOBAHUA JAIOT I/1306peTaTeJ'IHM 3HaHUA U IOABOIAT K CO31a-
HHIO HOBBIX TCXHOHOFHﬁ, N3MCEHAIIUX MUD.

KOMMYHUKAIINN

3HaHne

Y VY

Nzo6peTenHue

TexHonorua

Yacro ymyckaeTcst U3 By TOT (hakT, YTO [IMBUJIM3AIMY OCHOBAHbBI Ha UCTOpHsIX. Harmm coo6-
ecTBa OObeAMHSIOTC Onarofgapss 0OMeHy MUCTOPUSAMH M CIUIETHAMHU (M, TCCC, CEKPETaMHU TOXKE).
HoBoe n300peTeHre HAYMHAETCS C UCTOPHH, MHOTIA MPHIyMaHHOU. Ho, B OT/IMUME OT BBIIyMKH, pac-
CKa3 0 HOBOM M300pETEHUH COIEPKUT B ceOe MIeH TOro, Kak c/iesaTh ero peajipHeiM! Harra Jo6oBb
K HCTOPHUSIM CO3/1ajIa HETPEOI0IMMOe CTpeMJIeHHUE TIO/ISTUThCA HISsIMU, CHaYalla B BUJIE U300paxe-
HUM, 3aTeM TEKCTOB, a TIOTOM — OTITPABJISAIS 9Ty MH(MOPMAIIHIO Ha OOJIbIIINE pacCcTosHKA. Pesyibpratom
3TOro Mporiecca CTaau noyvra, TejaedoH, paauo, TenesuaeHue, Marepuer, Web-crpanuiibl, colmaib-
HBIE CETH, axX Ja, — U KHUTH.
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TPAHCITIOPTUPOBKA

Jliomu MoryT XoauTh (M OekaTh B SKCTPEHHBIX CIY4asX) U HECTU TOJIBKO TO, YTO CIIOCOOHBI
yAepxaTb B pyKax (B TOM 4Mcjie U Hamux jeteit). OueBUaHO, TEXHOJIOTUHU, JIE/IAI0IUe Tepe/IBIKe-
HUE U MIEPEeBO3KY TPY30B Jierde, OueHb MpUBJIeKaTeIbHbL. B TO BpeMs Kak JIOAKY ObLIN TIEPBBIM Cpe/l-
CTBOM, TIO3BOJISIIOIIIM Iy TEIIECTBOBATh HA OOJIBIIME PACCTOSIHUS, IIEPEBO3KH 10 3eMJIe HAYaJIUCh C
CaHel W POJIMKOB, KOTOPbIE BIIOCJEICTBUN OOBEAMHUINCH B TIOBO3KH. 3aTeM HACTYIUII TEPEXO[] OT
CWJIbI MYCKYJIOB K MOIIIHOCTH JIBUTaTeJiell; B KOHIIE KOHIIOB JBUTaTeM CTaJIM JIOCTATOYHO BBICOKO-
SHEPrUYHbIMHU, YTOOBI IPUBOJWTH B JBMKCHUE JieTaTesibHbIe armapaTel. CerogHsIHue THHOBAIUN
COCPEOTOYEHBI Ha TTOJTHOM MEPEXO/IE HA IEKTPUUECKYIO SHEPTHIO.
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MOIIIHOCTD 1 DOHEPI'UA

He crout HepootieHuBath cuity JieHu. JIIosiM Beeraa HpaBUIach MbICIb O TOM, YTO KTO-TO JIpy-
TOU WJIM YTO-TO APYyroe OyJeT JienaTh BCIo TsoKeaylo padoty. Ecim 3aneiicTBoBaTh HOBbIE HCTOUHUKU
SHepruu, Kak AyMaJld HaIlM MPEIKU, Mbl ObI IPHOOPETN CBepXUeIioBeUecKue criocooHoctu. Boma u
BETEP MCIOMb30BAINCh, HO OCTAIUCh HEHAIe)KHBIMU. TerioBble JBUTATENN, B KOTOPBIX Croparoliee
TOILJIMBO CO3JIAeT ABUKeHUe, nosiBuMCh B 1700-x rr. Criepa OHM 3aI0JTHSLIH 1eJIble 3/1aHus1, HO Cel-
Yac MBI HCTIOJIb3YeM KPOIIIEYHBIE TIEKTPOMOTOPHI W PEaKTUBHBIC IBUTATEIIN Pa3MEPOM C OYTHUIKY
COOBOM.

EJIA ¥ CEJIbCKOE XO34I1MCTBO

HCpBbIe YEJIIOBECUYECKUE TEXHOJIOTUU ITOABUIMCH 611ar011apﬂ camon HCpBOCTCHCHHOﬁ HYXIC
YEJIOBEKA — HOTpC6HOCTI/I B nuie. MUJIJIMOHBI JIET Halllu npapoauTesin UCIOJIb30BAJIM KAMECHHBIC
PE3LUbI AJId PE3KU MsACA U NTAJIKU-KOIIAJIKHU, YTOOBI HaXOOJUTh IMOA3€EMHBIE NICTOYHUKH BOJbI. 3a MHO-
T'Ue ThICAYCIICTUSA MUILEBAA IMTPOMBINIJICHHOCTDb BBIPOCJIA: JIIAU CMOIJIA aJalITUPOBATh, UMHUTUPOBATH
" yJIy4dlIUTbh €CTECTBECHHYIO LECIIb MMUTAHUS, OT KOTOpOfI 3aBUCAT BCC APYIrU€ KHUBbLIC OPraHU3MBbI. B
MMpOLIJIOM BEKE CpepMepCKI/Ie TEXHOJIOTUH YCIIEITHO HAKOPMHJIK HECKOJIBKO MUJJIMAPOOB Hmﬂeﬁ, HO
ceiiyac TMosiBIJIach HOBast 3alavda — INpOHOJIZKUTDL ACJIATbh 9TO 0e3 ymep6a U IPUPOIHBIX pECYPCOB
IIJIaHECTHI.

13
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ROCMOC

B 1957 r. TexHonornu caenany 4To-To HeBeposATHOe. OHU BBIBEJIM HAC 32 ITPE/IEIIbl IUIAHETHI, HA
KOTOPOW Mbl Pa3BUBAJIMCh, M CHEJAIM HAC KOCMUYECKOW LIMBUIM3ALMe. 3HAHUS U HaBBIKU CTPOM-
TEJIbCTBA PaKeT U BBIBOJIA MOJIE3HOW HArpy3KH Ha OPOMTY, a 3aTeM OTIIPABKH SKHIaxa Ha JIyHy ObLH
UTOrOM MHOTOBEKOBBIX HUCCJIEJOBAHUI MPUPO/bI, IPOCTPAHCTBA, BPEMEHU, SHEPTUU U MaTepUAJIOB.
OHM u3yyaInch pay HUX CaMUX, a HEe KaK Cpe/ICTBa [ MmyTelnecTBuil B kocMoc. Ceituac, korjga Mbl
MOXeM ceOe TIO3BOJIUTh TaKoe IyTelIeCTBUeE, TO-TPEKHEMY HY)KHO MHOTroe m3o0pectH. YenoBeue-
CKOE TeJIO He TIOIXOIMT JITSI )KU3HHU B HEBECOMOCTH Ha OpOUTE, 2 OTPOMHBIE PACCTOSTHUSI KOCMUYECKUX
MyTeIeCTBUI NPensTCTBYIOT uccieaoBanuio ConHevHo cucteMbl. Ho Ha mpumere ecTh HECKOJIBKO
IUIAHOB — CJIEJUTE 34 KOCMUYECKUMU TEXHOJIOTUSIMMU !

MEJINKO-BUOJIOTNMYECKUE 3HAHUA

HecmoTps Ha rpoMajHyI0 CJI0KHOCTh BHYTPEHHUX CHCTEM, KMBOE TEJO MCHOJIb3YET UX IS
JOBOJIBHO IPOCTOr'O JieJIa: MOAAEPAKUBaTh BHYTPEHHUE YCIOBUS TOCTOSIHHBIMU, & CBOM CUCTEMBI — B
paBHOBecnu. Ecim 4To-TO Ciiydaercsi, U 4esoBek 3a00JeBaeT, TO €ro Tejo HaYMHAET HYKIAThCs B
nomon. Bo3amokHO, OHa OyJeT 3aKJi0uaThCsl B 3aMeHe KaKOH-TO YacTy Tejla — XOTh 3TO M HEJIETKo,
HO JII0/I TIPOO0Ba 3TO caenarh co BpeMeH JlpeBHero Erumnra. Takke 4enoBek MOXET MPUHUMATh
BHYTPb JIEKQpCTBa, KOTOPBIE 3arTyIIaloT OONb MM CHUMAIOT ycTanocTb. CHHTETUYECKHe JIeKapcTBa
NOSIBIJIMCH Oarofapst yriIyOJIeHHOMY M3YYeHHI0 XMMUH. BO3MOKHO, BCKOpe Mbl Oy[eM CIOCOOHBI
M3MEHSTh CUCTEMBI HAIMX OPraHM3MOB, YTOOBI MOJOXKUTH KOHEN OONE3HSIM — M, BEPOSTHO, Jaxke
3aMeIATh POLECChl CTApPEeHHUS.

PA3BJIEYEHUA

JIoIKHO OBITh, B IOUCTOPUYECKHE BPEMEHA )KU3Hb ObLiIa OUYeHb CKYYHOU Oe3 ITOTOKOBOT'O BUIEO
u urp Ha cmaptgoHax. m ke, Ha060pOT, CIMIIIKOM BOJTHHUTENBHON — TO €CTh COBEPIIIEHHO YKaca-
IO 13-3a MOCTOSIHHOM yrpO3bl BHE3AITHOM kKeCTOKON cmepTu. Halm TeXHOonMorum nojapuii Ham
J0NTYI0, Oe30MacHYI0 M 3I0POBYIO XKH3Hb, HO MBI KeJIaeM Yero-To HOBOTO, YTOOBI 3alOJHUTh ITO
BpeMs. TpoitHoe npeiokeHre OpoasTInx TPyOaaypoB — NMECHH, pacCKasbl M TaHIIBI — ObLIO 3aMe-
HEHO KHUIaMH, KUHO, Pauo U TeJeBUAEHUEM. A CEerojiHsi 9TUM BHUJAM pa3BJICYEeHUIl HYKEH BCEro
JIMIIb «KOHTEHT», MEPEeAAIOLIHIACs MO 3allpocaM Ha Hallld KpaHbl. BCKOpe OH HaM HACKy4uT, Tak
qTO Jayble’?
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KOHCTPYUPOBAHME N ITPOU3BO/JACTBO

OnHoli M3 XapaKTepHBIX OCOOEHHOCTEH HAIIMX MEPBOOBITHBIX MpaponuTesell ObUTH NX TEXHO-
JIOTMM NMPOU3BOACTBA. Jlaxke MUUIMOH JIET Ha3aJ OHM MAacCOBO MPOU3BOJWIM KaMEHHbIE 3arOTOBKU
U151 pa3IMYHBIX MHCTPYMEHTOB, KOTOpbIe OyayT co3aaBarh rnosxke. OT KaMHsI 1 iepeBa Mbl IIepelun
K MEeTaJUlaM U IJIACTUKaM, KOTOpbIe TIpoYHee, skectde u jerde. Cremyromas Oomblasi HHHOBAIMS —
pasfeneHue TpyAa — 3aHsIa MHOTO THICSYENETHH M 3aMeHHJIa peMecIeHHUKA KOMaHIo0i paboyvnX,
Ka/IBII U3 KOTOPBIX TIOCTOSIHHO BBITIOJHSUT OfHY | Ty ke 3a1a4dy. Ceroyus, Mbl, JOJDKHO OBITh, IS
3TOro BO3bMEM pOOOTOB!
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POBOTOTEXHUKA

MarmuHb! Beerzia BKJTIOYaloT B ce0si KOMOMHAIIMIO PhIYaroB, Kojec, OJIOKOB U APYTUX MPOCTHIX
yBenuuntesen cuit. O61acTh pOOOTOTEXHUKH MEPEBOIUT 3Ty TEXHOJOIMIO HA HOBBIA YPOBEHbB, TaK
YTO CJIOXKHBIE MAIIMHBI, BO3MOXHO, TOJPAKAIOIINE YEIOBEUSCCKOMY OOJNMKY WM CTPOCHHIO Tesa
’KUBOTHOT'O, CIOCOOHBI paOOTaTh HE3aBUCKUMO JTsI BBIMIOMHEHHS 3a1aHuii. [Jis1 3Toro Tpedyercs ci-
STHUE MEXaHUYECKOU U SHCKTPI/ILIGCKOI./JI TEXHUKH C KOMIIBIOTCPHbIMU TCXHOJIOTUAMM TaAK, IwITO6I)I TEJI0
po6oTa OBLIO CIIOCOOHO MOAXOAAIIUM 00pa30M pearupoBaTh Ha U3MEHEHUsI B OKPYXKAIOIIEeH cpefe.
I[HH 9TOro pO6OTbI OCHAIIATCA JaTYUKAMU U UCKYCCTBEHHBIM MHTEJIJICKTOM. CTaHyT JI1 OJHAXKIbI
poOoTH ymMHee Hac?
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TexH0J0rnm >KNBOTHDBIX

OnHO BpeMsi CUMTAIIOCh, UTO MTPEICTABUTENN BUula Homo sapiens yHUKaIbHBI B CBOEH CIIOCOO-
HOCTH UCIIO/Ib30BAaTh MHCTPYMEHTHI, HO Ceiyac N3BECTHO, YTO MHOI'ME )KHUBOTHbIE TOXKE MX MCIHOJIb-
3yI0T ¥ IaKe CO3JAI0T CBOU COOCTBEHHBIE.

HauGonee ymenbl B MpUMEHEHNH MPEAMETOB IMMITAH3€: OHU YMEIOT PacKasblBaTh KpPerKue
OpeX¥ KaMHSIMU WM 0OJIOMKaMU JIepeBa, MUTh U3 «T'yOOK» (MOTrpyskasi MOX B BO/LY) ¥ yOUPATh IPsi3b C
TeJIa CIPIMU JIMCTBSIMU, HE MauKasi pyKu. B LeHTpaibHOi Adprke HIMMITaH3€e UCHOJIb3YIOT XOPOIIIO
MIPOIyMaHHbIN «HA0OP MHCTPYMEHTOB> [UIsI JOOBIYM MeZIa, OTHOTO U3 UX JIIOOMMBIX IPOLYKTOB IHTa-
HYs. OHU UCHONB3YIOT TOJICTYIO MAJIKY, WJIM CTYIIKY, YTOOBI C/IENIaTh X0/ B ITYEIMHBIA ylel, MajaKy
TIOMEHBIIIE, YTOOBI YIITyOHThCS B pa3/IUHblE OTACICHUS YIlbsl, U AJIKY B (DOpMe JIOKKH, YTOOBI BBITA-
mmTh MeJ]. Ho He Bce MHCTpYMEHTHI IIMMITaH3€ UCTIONB3YIOT B MUPHBIX LEJISIX: OHA OOYYMIIHCh BOCH-
HOMY MCKYCCTBY, MCTIOJB3YsI KAMHH M TIIATEJIbHO OTOOpaHHBIE MAJIKHU, YTOOBI OpocaTh B IPOTUBHUKA.

Kananwl (mopckue 8610pvt) Ucnonwv3yrom KamHu, umoodbl CKPulmb KPenkue paKosuHbl MOPCKO20
YuKa uau opyeux MoAnockos. Hx aobumvlii npuem — neuvb Ha CNUHY 8 800e, NOAONHCUNMb MONMOCKA
cebe Ha HCUBOM U CIMYKHYMb NO PAKOBUHE 20NbKOI.
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IITUIIBI 1 HE TOJIBKO

MHorue nTuipl Takke UCMONb3YIOT UHCTPYMeHTHl. Korma sxenyneit MHOTO, COMKM COOMPAIOT
X M 3aKarbBaloT B 36MJII0, YTOOBI CHECTh UX ITO3Ke. UTOOBI 3aIIOMHUTH, II€ COMKa OCTAaBHJIa CBOM
KJIaJI, OHa BpeMs OT BPEMEHH JieJlaeT METKY: BTHIKAeT JICT B 3eMJIIO PSAAOM C kenmynem. HoBokarie-
JOHCKVE BOPOHBI BLIOMPAIOT BETKU TOAXOMAIIETO IMaMeTpa 1 BTHIKAIOT UX B IYIUIA IepeBbeB, Haca-
KHMBas HA HUX JIMUMHKY HACEKOMBIX, OOMTAIONMMX TaM. Koria BOpOH BHITACKMBAET BETKY, Y HETO eCTh
roroBas ejia. Erunerckue CTepBITHUKY (ITUTAIONTMECS SATIAMU) MHOT/IA HAXOOAT sIiIIA, Ybst CKOPITyTIa
HACTOJIbKO KpEerKa, YTO OHM He MOTYT ee CJIOMaTh CBOMMH CHJIaMU. M 4TO ke OHM JIeNIaloT B TAKUX
ciydasx? HaxomsaT kaMHM, MOTHUMAIOT MX M COpachIBAlOT Ha SIUIO, MOKa TO He packosercs. Erme
OHU WCTIONTB3YIOT TAJTKK JIJIs1 cOOpa OBEUbEH IIEPCTH, KOTOPYIO HCIONB3YIOT B CTPOUTEILCTBE THE3A.
Tak:xe HEKOTOpble MypaBbU MPAKTUKYIOT UCIIOJh30BaHUE MPUMHUTHUBHBIX HHCTPYMEHTOB: COOMPAIOT
MaJIeHbKME KaMeIIKH U OpOcaloT WX, YTOOBI 3a0JOKMPOBATh BXOJ JUISl BPaKIAEOHBIX MYpaBbUHBIX
KOJIOHU.

Bopooau 6epem ¢ coboli 6vicoko 6 HebO Kocmu U cOpacvléaenm ux Ha OOHAdNCEHHble CKANbI,
umobvl pazoums 80pedeszu. 3amem o1 cvedaem Kycouku.
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Llumnansze n08um mepmumos <yoOOuKo», cCOeNaHHOU U3 MPassiHvlX cneonell.

19



T. JlxekcoH. «BamambIBas mporpecc»

Houcropuyeckue Ha0OPbI HHCTPYMEHTOB

M3roroBneHne KaMeHHbIX HTHCTPYMEHTOB OCTAaBUJIO 3aMETHBIN CJIe]l B 9BOJIIOLMU yesoBeka. 1o
9TOr0 TOMUHMHBI OBUTM BBIHYKJIEHBI MOJIAraThCsl JIMIIb HA CHIIy M TUOKOCTh PYK, YTOOBI COOMpPATh
TUIIY, U Ha 3yObl ¥ YEJTIOCTH, YTOOBI ee 00padaThIBaTh.

AnTpornonorn Hanwm B BoctouHoit Adprke yoenuTenbHble JOKa3aTelnbCTBa TOrO, YTO HAIIH
paHHUE MPENKU MCIOIB30BAIN Opyaus W3 KamHA 3,3 MwuiMoHa Jier Haszaa. B Jlomeksu (Kenns)
yZ1JI0Ch COBMECTUTb OCKOJIKA KaMH$1 ¢ KAMEHHOM CEepLIEBUHON — 3TO CBUIETENILCTBYET O TOM, UYTO
WX OTAENMIM APYT OT Jpyra, CTyKHYB JPyrMM KaMHeM. BO3MOXHBIM M3roToBUTENEM Opyaus ObLT
aBcrpanonutek (Australopithecus) Wy NJIOCKOIMLBIA KEHUNCKUH yesioBek ( Kenyanthropus platyops),
IIOTOMY YTO BO3pacT MHCTPYMEHTOB OIEpekaeT NEPBBIM BUJ Halero poga, Homo, na 500 000 ner.
[Moxosxwue, HO Oosnee O3/IHIE MHCTPYMEHTHI ObLTH HaiieHs! B ['one (Dduomust) n OnryBaiickoMm yie-
abe (Tanzanus). [ocnenHue — otkpeiThie B 1930-e IT. — nanu Ha3Banue OayBaiickum Habopam
MHCTpyMeHTOB. Kak mpaBmiio, 3TH HAOOpPH! BKIIIOYAIOT: KAMEHHBIE MOJIOTHI, MCIIOJb3YIOIINECs s
pacKasbIBaHMsI KAMHEH M OCTaBJICHUS] OTMETOK O TOM, YTO KaMeHb ObLT pacKOJIOT; KAMEHHbIE Cep/l-
LIEBUHBI, BOKPYT KOTOPHIX MMEIOTCSI OTILETIB |; ¥ CaMU OTILETIbl, OTOMTHIE OT cepaleBUHbL. [TonqooHbIe
MHCTPYMEHTHI ObUIM HalIGHBI U B PYTUX MecTax B Adpuke v A3uu.

Onoyeaiickuii pezey (88epxy) u pyounro (6nusy). Imu nepevie UHCMPYMEHMbL NOZBONUNU
aBCMpanonumexkam u OpYeuM 20MUHUHAM Pa3pe3ambp, USMEALUANDb U PA30ABAUBANb MSCO, KOCHHbIL
Mo32, Kpenkue (opyKkmul U Opexu.

! Ormen (WM OTILETIOBUIHBIN CKOJ) — OoJiee MIM MeHee TUIOCKHMI CKOJI C KaMHsI, MOJKET UMEeTh Pa3fIMYHbIe OYEPTaHUs, HO ero
JUIMHA OOBIYHO JIMIIIE HEMHOTO TIPEBOCXOAUT IHUPUHY. — [Ipum. u3o.
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AINIEJIbCKUM HABOP MHCTPYMEHTOB

Oxkoso 1,6 MWIIMOHA JIET Ha3aj TPOU3OIILIA PEBOTIOMS B UCTIOIb30BAHUU OPY/IUIA: YETOBEK
npsmoxoasmui (Homo erectus) Haydwics AeiaTh py4dHble TOMOPHI. [Iist 3TOro morpedoBagoch pas-
OUTh KAMHHU Ha KyCKU JJTUHOM OT 12,5 cm 10 20 cM, 00CTydaTh UX TaK, YTOObI OHU TPUHSIIHA (popmy
IPYIIH, U 330CTpUTH Kpast. [TomoOHbIe MHCTPYMEHTBI ObLTH BIepBble 0OHapyxeHbl B CaH-AIesb BO
®pannyu B 1859 T., ¥ 9TOT TOpoJOK Aan Ha3BaHUE AIIEIbCKOMY HAOOpPY MHCTPYMEHTOB. AIIesb-
CKHe PYYHBIE TOMOPH ObUTM MHOTO(YHKIIMOHAILHBIMU: OHH UCIIONB30BAJIMCh B pa0OTe MsCHHUKA U
00paboTUYMKa KOKHM, UMH KOMAJIM 3eMJTI0 M pyOmin JipoBa. Takasi peBOIOIMOHHAS] TEXHOJIOTHS HEe
MOTJIa He PacIpOCTPAHUTHCS: MOJOOHBIE PyUHBIE TOOPHI ObLIM HAWIEHBI 10 BCEMY MUpY, BKJIIOUYast
Adpuky, Kurain u Unauio.

XO0Ts NOnOOHBIE TPOCTHIE MHCTPYMEHTHI OBUTH CIIEJIaHBI MO-TIpeXHEMY O4eHb JAaBHO — 250 000
JIeT Ha3a/1, — K TOMY BpEMEHH TeMIT YCOBEPIIEHCTBOBAHMSI Opyauid ycKopsiics. COBpeMeHHBIH yeso-
Bek (Homo sapiens) Hay4wJIics N3rOTaBIMBATh KAMEHHBIE PE3IIbl, KOTOPBIE MOKHO OBUIO MTPUKPETTUTh
K JpeBKY, YTOOBI CJieJIaTh KOMbE JJIsi OXOTHI Ha KPYITHBIX KUBOTHBIX U HA TeX, K KOTOPbIM HeJIb3s
ObLIO ONM3KO TOOUTH. [Ipyrium m3o0peTeHreM ObLIO MIMIIO — IPyO0O M3TOTOBJIEHHAS UIJIA, UCTIONb-
30BaBIIAsCA JJIs IPOKAIBIBAHUS IIKYp. BCKOpe MHCTPYMEHTHI CTaIld U3TOTaBJIMBATh HE TOJIBKO U3
KaMHS$I: OKa3aJI0Ch, YTO C KOCTBIO, B TOM UHCIIE U CJIOHOBOM, M POraMu Jierde padoTarh.

V30p u3 mpewsun Ha KamMeHHbIX CepOUeBUHAX, HANPUMED HA FMUX, NOKAZbIBAEN], YN0 U320MO-
aumeNb UHCIMPYMEHNO8 UX NOBOPAUUBAN — FMO CBUOEMENLCIMBYEN O CUCEMAMUUECKOM XapaKmepe
padomut.
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IIpuroroBjenue nuiu

OTkpeiTHE (PAKTA, YTO €1y MOKHO TOTOBUTB, IIPUBEJIO K PEBOJIIOLIMOHHBIM U3MEHEHHSIM B paliy-
OHE MWUTAHMS HAIIMX PAaHHUX MPEIKOB-TOMUHUHOB. [IpUroToBieHHass nuila BHICBOOOKAAMA MUTA-
TeJIbHbIC BEIIeCTBa, ObLIa Jierye JijIs iepeBapuBaHusl M M30aBJIsIa PACTEHUS OT JIIOOBIX OMACHBIX TOK-
CHHOB.

KoHeuHo, BaXHOU TPEINOChIIKON K TOTOBKE ObLT OroHb. Bo3aMoxHO, yxe 1,5 MuIIMoHa JieT
Ha3aJ] FTOMUHUHBI MTOJIb30BAJIUCh ECTECTBEHHBIMU KOCTPAMHU, «XBaTasi» TOPSLIYIO TPaBy, BCIIBIXHYB-
IyI0 OT yapa MOJIHUM, YTOOBI CO3/1aTh Tervio U cBeT. OIHAKO caMoe TiepBoe yOeauTeIbHOe JO0Ka-
3aTesIbCTBO MCIOMb30BAHUSI OTHS [IJIS1 IPUTOTOBJIEHUS UL — OOYyTJIeHHble (hparMeHThl KOCTH, Hail-
JeHHble B niemiepe Banaepsepk B I0xHON Adprike, KOTOpblE JaTUPYIOTCA | MUJUTMOHOM JIET Ha3a/l.

B T'emiep-buot-MakoB (M3pawiib) apxeonoru oOHApY:KWJIM OYark ¢ OMaJeHHbIMU KPEMHSIMU
Y CTOPEBIIMMHU CEMEeHaMu U ApoBamu, KotopbiM 790 000 sier. Mecra o4aroB nokasblBaloOT, 4TO UX
CTPOWJIH CHEIIUAJIFHO U YTO OT'OHb B HMX KOHTpOJIMpOBaJics. briio HaiineHo 6onee 50 BUIOB pacte-
HUH, BKJIIOYAs OJIUBKH, SUMEHb, BAHOTPAJ U OPEXH, 3TO MOATBEPKAAET, YTO Y MECTHOU MOMYJISLIMN
TOMUHHWHOB OBbIJIO pa3HOOOpa3HOE MEHIO.

Kocmpwt ucnonavzosanucs He moavko Kak cpeocmeo npuzomoeneHusi NUUU, HO U Mecmo coopa
OPeBHUX OOUUH.

EcTh MHOXeCTBO IOKA3aTeNIbCTB TOTO, YTO YesloBeK IpsiMoxoasimuil ( Homo erectus) TOTOBUI
eay 500 000 ner Hazan. Ovaru 1j1s1 MPUTOTOBJIEHUS MUY U 3eMJISIHbIE TIeYH IIIMPOKO UCIOIb30Ba-
mvck B EBpone n Ha brzknem Boctoke 300 000 et Hazan. K ToMy BpeMeHM FrOMUHMHBIL, BEPOSITHO,
OBbLTM CIIOCOOHBI CAMU CO3JIaBaTh OTOHb TPEHHEM — HATUPasl KeCTKHE MOBEPXHOCTH, TIOKA JIETKOBOC-
TUIAMEHSIONIUIACS MaTepuall He CTaHeT JOCTATOYHO FOPSYUM, YTOOBI BCIIBIXHYTh, HJTH YAapOM, KOT/Ia
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BBIJIETAIOT UCKPBI MIPU CTOJIKHOBEHUM JBYX KaMHell. HekoTopble cienaHHble HeaHaepTaiblaMy pyy-
Hble Tornopsl — u3 panimu — Bozpacrom 50 000 ner, yrapsii KycKamu MAPUTA, MPEATIONOKUTETHHO
AJIA BBICCKAHUA UCKDP.

[Mocte mepexoya OT OXOTHI M COOMPATENILCTBA K celbckoMy xo3stiicTBy 10 000 siet Hazam rpu-
TOTOBJIEHHE TIUIIH CTAJIO Oosiee CIOKHBIM 3aHsATHeM. Pocnivicn rpoduunt u3 IpesHero Erunra noka-
3bIBAIOT, YTO TOTOBKA ObLIa JOCTYITHA HE BCEM: Ha HUX M300pakeHbl pasfesika Msica, BbIIIEKaHUE,
[IMBOBAPEHKE U BUHO/EINE KaK OT/IE/IbHbIE peMeca.

CIIMYKHN

T

T Hl- 1 X
n::" TS

VN Ly,
A1 T |

B 577 r. H. 3. KUTaiicKue BOMHBI UCTIOJIb30BAJIM AEPEBSHHbBIC TIAJIKH, TOKPBITHIE CEPO, YTOObI
ycTpauBaTrh Mokapbl pu ocajge. OnHako naiku He ObuUM caMoBocIUIamMeHstionMucs. B Kurae B
X B. iucarenb Tao 'y omucan, Kak OO 3KUTATA CBETUIBHUKHU C TIOMOIIIBIO OOJiee COBEPIIEHHBIX
CPEACTB AJIsl PO3XKUIa, CICTAHHBIX U3 MAJICHPKMX COCHOBBIX MAJIOYEK, MPONUTAaHHbIX cepoid. [Iporuio
MHOTO BEKOB, Ipexk /e ueM B 1826 r. anrmmiickuilt Xumuk [ xoH Yoskep n300pes CiiuKy — HaIexKHBIH
CaMOBOCIUIAMEHSIOIIMICSA UCTOYHUK OTHSI — CMeCh cepbl U (pocopa Ha MaJIKe, KOTopast 3aKUrajiach
TOJIBKO TPEHUEM.
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Opy:xue

Bocems TimarennbHo 00paOOTaHHBIX AEPEBSHHBIX KOMNWI, HaiineHHBIX B ['epmanuu, ObuTH cie-
nanbl 337 000-300 000 et Ha3ag — 40 NOSABJIEHUS COBPEMEHHOrO uesioBeka (Homo sapiens). C atux
KOIUI HayaJlach UCTOPUS CO3/IaHUSI OPYKHSI.

B pykax ombiTHOro oxotHuka IlleHMHTreHCKHEe KOIbsi MOIJIM yOUThb XKEPTBY Ha PaCCTOSHHU.
[Mocnenyromue n3o6pereHns — amiatib (Merarens Kombs, 40 000 et Ha3am) u OymMepaHT — TOBBI-
cnm 3¢ (HEKTUBHOCTh OXOTHUYBMX OPYXHUi. XOTsl cefiuac OyMepaHIry acCOIMHUPYIOTCS ¢ ABCTpa-
JIMeid, caMblil IepBBIN M3BECTHBIN OyMepaHT Hanum B nemepe B [lonbine, on 6601 caenan 23 000 et
Ha3ag u3 OMBHA MaMoHTa. HakOHEUHMKH JUTsl CTpes CTay MMpoKo pacnpocrpaHeHst 20 000 et
Hazaj.

K 3000 r. go H. 3. monu, xkusiue B CpegHen A3um, OAOMAaIIIHWJIN JIOIIAIEH, TEM CAMbIM COBEp-
IIMB PEBOJIOLIMIO B OXOTE M BOSHHOM Jeie. Jlomaay MOy Be3TH HAae3HUKOB C OONBIIMMH CKO-
POCTSIMU M Ha OTPOMHBIE PACCTOSIHUSA, TSHYB 3a COOOH MOBO3KM Ha KoJsiecax. KOHHbIE KOJIECHHIIBI
BriepBble mosiBUIKCh 0kojio 2000 1. 10 H. 3. B 1274 r. 10 H. 3. npoxoawia 6utBa Mexay Eruntom
u xertamu npu Kageie, oHa crajia caMbIM KPYITHBIM CpakeHHMEM Ha KOJIECHHLIAX: B HEW MPUHSIIN
ydactue 5000 konecHun. K Tomy BpeMeHM Takke MPOM30IUIa PEBOMIOIHS B 00pabOTKe METaLIOB,
clesaBIas BO3MOKHBIM U3rOTOBJIEHHE OPOH30BBIX KMHKAJIOB M MEYeil.

3arem neHTp MHHOBaNMi nepemectuiics B Kuraii. CHauana n3obpereHue Tpedioiera, a oToM
NIOpOXa HapacTHJIM BO3MOXHOCTU AJis paspywieHuil. B 1260 r., B 6utBe npu AiH-[xanyte, eru-
MIETCKME BOMHbI-MaMJIIOKH, BO3MOXXHO, ObUTM MEPBBIMU, KTO UCIIONB30BAJ PyUHbIe MYIIKH, IEPBOE
HacCTOsAIIEEe OTHECTPENIbHOE OopykHe. 3a CpeHue BeKa TEXHOJIOTMHA OTHECTPEIBHOIO OPYXKHUS CTaId
OoJ1ee M30IIPEHHBIMU, BMECTE C apkeOy30i ¢ (PUTHIBHBIM 3aMKOM, MCIOJIb30BABIIEHCS OCMAHCKOH
apmuent okono 1440 r., u Mmymkeramu B Mtanuu ciieyIomero Bexa.

Co Bpemen nnaycrpuanmzayy XIX B. opyxue CTaHOBWIIOCH BCE pa3pyLLUTETIbHEE, U 3TO IIPU-
BOJWJIO K BOWMHAM, IJIe y4aCTBOBAJIM MUJUIMOHBI XOPOLIO BOOPY:KEHHbIX cosjar. Pa3Buruie TexHoso-
Uil BOOPYXXEHUS IPOIOIKACTCS M CETOIHS: PACTET KOJIMYECTBO OSCIIMIOTHUKOB, YOUBAIOIIHX JIIOAEH
Ha 1osie 0osl.
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TPEBIOHIET

B teuenue moutu 2000 et TpediomieT ObUT OJHUM M3 CaMbIX TI'PO3HBIX
OpY)KMi1 Ha BOiHe. DTa, M0 CyTH, OObIYHAsl KaTamy/bTa padoTaja MO MPUHLIMITY
pbluara ¥ Opocajla KaMHM WJIM TOpSIIME CHapsgbl Ha BPaXECKUX CONAAT WU
Ha 0OOpOHMTEIbHBIE YKPEIUIeHUs Mpu ocaje. MycKy/bHbIE TPeOIOIIEThl BIIEpBbIS
ucnionb3oBaauck B Kutae B IV B. 10 H. 3. OHM 3aBUCENM NPUMEPHO OT
TIOKMHBI Y€JIOBEK, KOTOPBIM HYXHO ObLIO TSHYTb KaHAThl, YTOOBI BBHICBOOOIUTH
BpallaIoIIeecs IUIEYO pbluara, KOTOpPOE MOIVIO METHYTh cHapsn Ha 125 m.
TpebroweTsl ¢ IPOTUBOBECOM, KOTOpbIE 3aIllyCKAIUCh MaJalOIUM Ipy30M, ObUIU
nzo0petensl B EBpone B XII B. K XV B. oHM MOI/IM nopaskath 1eJM Ha PacCTOSTHUN
420 M, HO K TOMY BpeMEHH UX JHU ObUM couTeHbl. HacTynana spa myiex.
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Kiaen

Korna nepBble 1011 HAyYMITUCh TPUKPETUIATH KPEMHEBbIe HAKOHEYHUKH CTPe K IEPEBSIHHBIM
JpeBKaM OepecTOBBIM JIETTEM, OHH C/IEJIAJId HEYTO OoJibiliee, YeM MPOCTO YIPOCTHIIN OXOTY — KJIEH
OTKPBLUIH LEJIBI MUP BO3MOKHOCTEH.

BepecToBbIii 1Er0Th HA3BAM «UyJOAEUCTBEHHBIM COKOM>», TIOTOMY YTO OH M HEBEPOSITHO I0JIe-
3€H, ¥ MPOCT B U3roToBJeHuu. bepecra caupaercs ¢ iepeBa, U, KOrja ee CKUraioT, U3 Hee BhITeKaeT
MacJjio, KOTOpoe MOKHO coOpaTh Ha TUIOCKMX KaMHsIX. [Tociie MOBTOPHOro HarpeBa Macjo Cryiia-
eTCs1 JI0 TATy4ed CyOCTaHIIUK, UICaIbHO TOAXOMAIIEH /IS CKIICHKU MaTepHaiOB M THIPOU3OJISIIUM
nepesa. [lepsrbie moau (Homo sapiens) SKCNIEpUMEHTHPOBAIIN C IPUTOTOBJICHUEM JIETTS, pa3padarhbl-
Bas OoJiee KauecTBEHHbIE CKJIeUBalolue BelecTBa. [lepBble M3BECTHBIE CIIOKHbIE KJIEHKUE MaTepH-
aspl, KoTopbM Kak MuHMMYM 70 000 siet, Hanum B Culyny (YOxnas Adpuka). VX usroroBurenu
UCTIONb30BAIM PACTUTENIBHYIO CMOTy U KPACHYIO OXpYy (OKCH[ XkeJie3a, BCTPEYaloLIUiAcCs B IPUPOLIE)
TS TIPUKJIEMBAHUSI KAMEHHBIX JIE3BUH K JIpeBKaM TOropoB.. [lo0aBjieHue OXpbl B CMOJTY JIeJIaeT KJlei
MeHee XPYIKUM MPY BBICHIXaHUU U HE JTAeT CMOJIE Pa3JesisAThCs MPU HAMOKAHUU. TIaTeIbHbII aHa-
JIN3 COTEH KaMEHHBIX JIE3BUMM, U3rOTOBJIEHHBIX HeaHaepraiblamu B Utanmuu 55 000 — 45 000 ner
HazaJl, MoKa3aj, YTO OHU ObUTH MOKPHITH KJIEEM U3 COCHOBOW CMOJIBI.

Hexomopuie 0epesbsi vldensitom 6513KYi0 KAEUKYHO CMOY, YmMOoObl 3aN0AHUMb MPEUUHBL 8 KOpe
U 3auUmMumMs 6HYMPEHHOCMU 0N HACEKOMbIX U NOSI8NEHUS 2PUDO8.
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JEJIAHOW YEJIOBEK JTIIU

B 1991 r. xopo1o coxpaHuBIIAsACA MyMHsl YEJIOBEKA, NI03KE Ha3BaHHAs JIEJSHBIM YEJIOBEKOM
Otiu, ObUIa Hali/leHa B JIEHUKE PSIIOM C MTAJIO-aBCTPUICKON rpaHmiieid B Aubrax. TimarenbHblid
aQHaJIM3 OCTaHKOB MoKa3ail, yTo oH ymMep mexay 3400 u 3100 r. 1o H. 3. Ero jmyHble Bely MHOToe
CKazaym 00 ofexk/ie, MUTaHUW M MHCTPyMEHTaX BPEMEHH, B KOTOpoM OH kit Cpeay HUX ObUT Me[I-
HBII TOTIOP C PYKOSITKOM, C/ICTIAHHOW U3 JIpeBecHHBI THca. Kiteir n3 6epe30Boii CMOJTBI UCTIONB30BAJICS
IU1s1 IPUKPETJIEHUsI ME/IHOTO JIe3BUS K JEPEBSIHHON PYKOSITH. [IBa HAKOHEUHMKA CTpell, HaAeHHBIX
BMecTe ¢ DTIU, ObLIM IPUKPETUIEHBI K UX APEBKaM MOTOOHBIM 00pa3oM.

KJVIEA ZKUBOTHOI'O ITPOUCXOKJIEHUA

Crenyomum GOJTBIIAM TEXHOIOTMYECKUM IPOPHIBOM OBUIO CO3aHKE KJIesl )KUBOTHOT'O TTPOHIC-
xoxeHus. KunsaueHnue Koxu, CyxokKUIMi U KOCTe! JAaeT KOJUlareH, U3 KOTOPOro MOoTy4yaeTcsl CUJlb-
HbIi Kiteit. Okono 6000 net Haza kuTenu BaBuiioHa UCTIONB30BATN 3aMa3Ky U3 OUTYMa, YTOOBI IIPH-
KpeNnuTh IJ1a3a, C/IeJIaHHbIE U3 CJIOHOBOM KOCTH, K CTaTysM B CBOMX Xpamax. [laBaiite nepeHecemcs
Ha JIBa ThICAUEJIETUS M03KEe — APEBHUE ETUITSAHE UCTIONb30BAIM KJIEU KMBOTHOTO MPOUCXOKICHHUS
U151 CKpeTUIeHNs] IePeBsHHON MeOeu 1 MIKaTyJI0K (hapaoHoB. EcTh maxke (purypbl, BoiceueHHbIE 13
KaMHs1, 1300pakaloliye MpoLece MPUroToBIeH! Kiiesl. [IpeBHre pumIIsiHe ¥ TPEKHU JieJIaji Kiei 13
PBIObEl KOXH, KOCTEH ¥ IUIABATEIBHOTO IMy3bIpsi, a B X B. KMUTaWCKHME MacTepa KUIISTWIN PbIOy U
BeTBUCThIE KopaJuiel. Ha 3amnane nocie nanenus PuMmckoil nmnepuu KJiei CTaiy UCTIoNb30BaTh Pexe,
€ro MOMyJIIPHOCTh BHOBb Bo3pociia B X VI ¢ pazBuTrieM npou3BoACTBa U TOProsiu. [IpomMbliieHHas
PEBOJIOLMS COBNAJIA C MMKOM TPOrpecca B TEXHOJIOTMH M3TOTOBJIEHUS KJlesi: Hadyaslach pa3paboTKa

CUHTECTUYCCKHUX MPOAYKTOB JIA YBEJIUYICHUA KPEIMOCTHU, JOJITOBEYHOCTU U BOAOHEIIPOHHUITAEMOCTH.
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Onpexaa

Vuensle, uzyuaiomue monekynsl [JJHK Bieii u3 onesxapl, 0OHApy:KWJIM, YTO OHU HAYaJlv TeHe-
TUYECKH OTJIMYATHCS OT BIIEW C TOJIOBBI YeioBeKa, BeposaTHO, 170 000 et Ha3aa. 1o coBOaJaeT co
BpeMeHeM, KOTa JII0AM Hauyald HOCUTDh ofiexay. Ho u3-3a HeloJaroBeqHoi mpupobl Of1eK bl O0Ib-
IIMHCTBO PaHHUX 00Pas3IOB (ec/iu He Bce) ObUT YHUUTOKEHBI.

[TokpaiieHHbIe JIbHSAHBIE BOIOKHA, KOTOpHIM OT 34 000 10 36 000 set, HailieHHBIE B MTEeNIepe B
['py3un, BO3BMOXHO, TOTOBUJIMCH JJIsI UCHIOJIb30BAHUS B TPOM3BOJCTBE OAEK/Ibl. XOTS MPAKTUYECKU
HUYEro He COXPAHUJIOCh U3 CTAPUHHOM OJIEK/bl, TOTO HEJIb3sl CKa3aTh MPO UHCTPYMEHTHI, KOTOPbIE
co3IaBaJINCh O1d MMThd. I1IBeliHas uria u3 MIMHHON NTHYbel Koctu, co3ganHasd 50 000 et Ha3zam,
HavizieHa B [lenucoBoii niemmepe (Cubupb); ecth Oosee HeaBHYE SK3eMIutspbl u3 Kutast, ®panium,
Cnosennu u u3 npyrux vacteir Poccun. O6HapysxeHre Bo (paHIly3CKoOH remepe (purypku nomyoo-
HaKEHHOM KSHIIMHBI U3 CJIOHOBOH KocTH (Jlecmorckoit BeHephl) ObI0 OCOOEHHO 3HAUYUMBIM: OHA
ofieTa B TO, UTO MpeJICTaBIsieTcsl I0OKOM U3 CKpy4eHHBIX HuTei. JarupoBannas 24 000 — 26 000 net
Ha3aJl, OHa — CaMoe TMePBOe N300paKEHUE KOTO-TO, HOCAIIETO OEKIY.

TKAYECTBO

[TpocToii TKalKKUi CTAHOK C YTSKEJIEHMEM OCHOBBI ObUI HalijIeH B MeCTaX IOCENIeHHs JoaeH
Crapuesckoii KynbTypel B FOro-Bocrounon Esponie mexay 6200 u 4500 r. go H. 3. B takux cran-
Kax HUTH CBELIMBAINCH C JEPEBSHHOMN NMEPEKJIAIUHbI U NOJEPKUBAINCh B HATSHYTOM COCTOSIHUU
KaMEHHBIMU I'py3UKaMHy. VX MCTIONIb30BaHUE TIOKA3bIBAET, UTO YK€ B TE€ BPEMEHA TEKCTUIIBHOE TIPO-
M3BOJCTBO CTAJIO BaKHOM YacThio )KU3HU 0OLIMH. [10o100HbIE CTaHKM M03:Ke TPUMEHSITUCH B JlpeBHei
I'pern 1 3atem no Beeid EBpornie. ITongbem OMKHEBOCTOUHBIX U CPEIM3EMHOMOPCKUX HMBUIM3ALIUI
ObUI CBsI3aH ¢ pa3pabOTKOI OoJiee CI0KHBIX CIOCOOOB M3roToBNIeHM oneskabl. [IpsiaeHue u rerenne
IIOJIOTEH M3 JIbHA UMEET JJIMHHYI0 ucropuio B JIpeHeM Erunrte. B nepsom TeicAueneTuu 0 H. 3.
M 3TO, ¥ cOOp MIEPCTH OT OBEILl M KO3 ObLIM XapaKTepHO# ueproii oomects Meconoramuu, Erumra,
I'petuu 1 Puma.

28



T. JlxekcoH. «BamambIBas mporpecc»

Jlecnioeckasi Berepa, cpuzypra uz cronogoii kocmu, komopoi kax murumym 24 000 aem, oora-
ueHa 6 00excoy.
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INockonmpKy OHa Jeanach U3 OYeHb CKOPOIOPTSIIUXCS MaTepUalioB, CAMble paHHUE 00pas3Ibl,
BEPOSITHO, TaBHO ncye3nu. Crapeiiiiasi u3BecTHasi 00yBb: MHOKECTBO KAYECTBEHHO C/ICIAHHBIX CaH-
JaJTUH U3 CTUICTEHHOM TTOJBIHM ObLTM HaWEHBI TIO]] CJI0eM ByJIKaHnuyeckoro miervia B ®opt Pok Keiis
(mrrat Operon). bonbimmucTBO M3 HUX aatupyetcss 8500—7200 rr. go H. 3. IX HOCKM 3aKpPHITHI, a
TIOJIONIBA JKECTKAasl U OTIETeHHasI, C YTOYHBIMU BOJIOKHAMM, OOMaTHIBAIOIIIMMU OCHOBY. [lpeBHeIIMiz
KOKaHbIA OOTMHOK — CO37aeTCs JIETKO: OIUH KYCOK KOPOBBEW IIKYPHI, 3alTHYPOBAHHBIA KOXKAHOW
BEPEBKOU 10 TepeHel 1 3aaHel yacTssM. OOHapykeHHbIH B Tiermepax ApeHr (ApMeHHs), OH JaTH-
pyercs 3500 r. 1o H. 3. JlesiHOM Ye0oBeK DTIH, UM XOPOIIIO COXPAHUBIIMECS JIMUHBIE BEIIH, 1aTH-
pytormecst 3400-3100 rr. 10 H. 3., ObUTM HAlJICHBI B AJIbIIaX, KMeJT XOPOIIO MPOIYMaHHYIO OOYBb C
TIOJIONIBOM M3 Me/IBekKbel KOKU, OOKOBBIMHU IIJIACTHHAMH U3 OJICHbE! KOKHM M BEPEBKOU U3 CTEOIs,
KOTOpasi CEThI0 TYrO OIUIeNia CTYIHIO. BheTHAMKHM M3 IJIETEHOTo TMarvpyca WM MajdbMbl HOCHITH B
Hpesuem Erunte 1o 3000 r. 10 H. 3.
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Ooexcoa cozdana HO8YIO cpedy OOUMAHUSL ONsl KPOBOCOCYUUX BULell, A NOMOM OHU HAULAU
HOBbIi 0OM HA YeN08eHECKOM mene.

31



T. JIxekcoH. «BanambiBas mporpecc»

Yucaa

YenoBeueckas IMBUIIM3ALIMS HE MOTJIa Obl pa3BUBaThes Oe3 uncesn. Korga paHHMe roMUHHUHBI
BIIEPBBIC MCIIONIB30BAIM CBOU MAJIbIIbl, YTOOBI TIOCYMUTATh YHCIIO YOUTBHIX MMM KUBOTHBIX MJIH KOJIH-
YeCTBO CBOMX JETEH, OHM JIeJIajIi TIePBbIe IIark Ha My TH K CIIOCOOHOCTH OMUCATh MUP YMCIIAMH.

IlepBbIMM NPOCTBIMM MPUCHOCOONEHUSMM, MOMOTAIOIIMMHU CUMTaTh, ObUIM HalJJeHHbIE B
Adpuke cyeTHbIe MAJOUKH, KOTOPBIM Thicsiuu JieT. Kocts Mianro, o6HapyxeHHast B [leMoKkpatuye-
ckoii Pecntyormike Kownro, kotopoii 20 000 — 22 000 net, — 3T0 KOCTh HOrM 0adynHa C TpeMsi KOJIOH-
KaMH KOPOTKMX JIMHUM, HallaparaHHbIX Ha Hell. XOTs UX TOYHOE 3HaueHHe HEN3BECTHO, KX bl HaI-
pe3 MpeInoIoKUTETLHO O3HaYaeT enquHuIly. Eme crapiie — eii okoso 44 000 siet — koctb Jlebomb0 13
IOxHoi Adpuku. OHa nmeet 29 3apyOoK, BbICEUEHHBIX Ha Hell. HeKOTopble aHTpOIOIOry CUUTAIOT,
YTO HaJpe3bl 03HAYAIOT YUCIIO JAHEW B JIYHHOM MeECSIE, HO 3TO JOBOJBHO CIIOPHOE MPEINOJIOKEHHE.

NCIIOJIb3YA CUMBOJIbI

INosiBneHMe MMCBMEHHOCTH TOBJIMAJIO HA CJIEAYIOIIYI0 PEBOJIOLMIO B UCTOpUM yucen. [Ipes-
HUE erUNTsiHe U300pesH JeCATUUHYIO CUCTEMY CUMCIEeHHs 3a HekoTtopoe Bpems Ao 2700 r. 110 H. 3.
OHa nmena ceMb MepoOrTM(PUUECKUX CUMBOJIOB A1 yncen 1 (omHa uepra), 10 (marka), 100 (netns
BepeBkr), 1000 (KyBUIMHKA) U T. 1., ¥ MOIVIA TaKKe BbIpaxaThb IpoOu. OHaKO B HEW OTCYTCTBOBAJIO
MOHATHE Pa3psAAa, TaK YTO €CJM OJUH ueporauduueckuit cuMBos uoopaxai yucio 1 000 000, To
st yucia 999 999 tpedoasioch 54 cumBoal
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Kocmo I/ImaHzo, BEPOAMHO, — HEUMo 60./lbl/l/t€€, uem npocmao 3anucCo npocmuvlx HUCE. Ona
Mooicem Obimbp UHCNIPDYMEHIMOM, NOMO2AIOWUM 6 BbIUUCAEHUAX.

AJTbTEepHATUBHBIM BapHaHTOM cueTa, pa3paboTaHHBIM B BaBuiione, Oblia miecTiaecsTepuaHast
CHCTEMa CUMCIIEHUs], €€ HAC/eIue MOKHO YBUJIETh B JIeJICHUM MMHYTHI Ha 60 cekyHj, a Kpyra — Ha
360° (6-x 60). [IpyruM BeJMKMM HM300peTeHMeM BaBWJIOHSIH ObUia anreOpa. [mMHsAHas Tabmmuka
Plimpton 322, 3anonsenHas B 1800 r. 1o H. 3., uMeeT «nuparopoBbl TPOMKKA» — LIEJIbIE YUCa, pellia-

I0II[e YpaBHEHUE @+ b*=c* ClB. o H. 3. PUMJISIHE MCTIONT30BAJIM KOMOMHAIIUY U3 CeMU OYKB
coero angaswura (I, obo3Havawomyo 1, V-5, X — 10, L — 50, C - 100, D — 500, M - 1000) nns
CBOel crcTeMbl curciieHns. Kak v mepBast ernreTckasi cucrema, oHa Obula KpailHe IPOMO3JIKOM, HO
ocraBajiack r1aBHoi B EBpone no XII B.
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ABAK

[NepBbie abaku, WK CYETHBIE IOCKH, UCTIOMB30BAIUCH B MeconmoTaMum Mex 1y
3200 u 2700 r. o H. 3. U ObuM oOHapyxeHsl B [lpeBHem Erumte, [lepcuwu,
I'petinn, Kutae, Pume B cnegyronmx Bekax. [lepBblii «kapMaHHbI KaJIbKYJISATOP»,
n300pereHHblld B Pume B I B. H. 3., ObLT JOCTAaTOYHO MaJl © MOT YMECTUThCS B
KapmaHe. AGaK MO3BOJIST BRIYKCISTH 10 MIUTMOHOB BKJIIOUUTENbHO. OH COCTOST
U3 JKeJOOKOB, BBIPE3aHHBIX Ha JIEPEeBAHHOW WM JaTyHHOU miactuHe. Cemb
JJTMHHBIX keJJOOKOB BMEIaIM YeThipe Kamernka (odo3navas 1, 2, 3, 4; 10, 20, 30,
40; 100, 200, 300, 400 u T. A.), a ceMb KOPOTKUX BMeIIaaX OvH (0O0O03Hauas 5,
50, 500 u 1. 1.). JJoNOMHUTENBHBIN KEeJTOOOK MOT OTCUMTHIBATH MOJIOBUHBI, TPETH U
YeTBEPTH.
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«Kpamxas knuza eocnonnenus u npomusonocmaeneHusi», Hanucauuas Myxammeoom uoH
Mycoii anrv-Xopesmu oxono 820 ., eHecra 0zpomHbIL 6KAA0 8 pazsumie MAamemamuki, 6KA0UasL
anzeopy.

3HaKoMble HHAO-apadcKue UQPhI, JaBHO MCIOIL3YIOIUECS BO MHOTHX YacTSAX MHUpa B HACTO-
siee Bpems, Obli n300pereHsl B MHauu B VI mwm VII B. DTy [ecATHUHYIO CUCTEMY CUMCIICHUS
Jlerde MCIIoIb30BaTh, YeM ee PaHHUE SKBUBAJICHTHI, ITOCKOJIBKY OHA BKJIIOUAET B ceOs pa3psijibl — UMe-
I0TCSl OT/IEJIbHBIE TTO3UIIMU JJISI €IUHULI, IECATOK, COTEH U T. [I., YTO JIEJNAET CJIOKHBIE BBIYUCIIEHUS
CPABHUTEJILHO JIETKUMU. Ta CUCTEMa MOCTENIEHHO paclpoOCTpaHsIach Ha 3arajf, JOCTUIrHYB EBporbt
Kk XII B. yepe3 COUMHEHUsI MAaTEMAaTHUKOB, HAIIPUMEP, MIEPCUACKOTO allb-XOpe3MU’ U UTATbTHCKOTO
kyma Jleonapo [Tuzanckoro, Oosbliie N3BeCTHOrO Kak PrOOHAUYM.

% Ha camom sierie anp-Xopeamu poausicst B Xuse (CpenHsiss A3us), 1 Ha3blBaTh €r0 NMEPCUICKUM, BUIMMO, HETIPAaBUIIbHO. Bo3-
MO’KHO, 3/IeCh OH TaK Ha3BaH, IMIOCKOJIbKY, 110 HEKOTOPHIM JaHHBIM, MCIOBEAOBA 30pOACTPU3M, B MPOIIOM PAacHPOCTPAHEHHBIA Ha
Tepputopun coBpemMenHoro Vpana, rae panbine Obuta [epeust. — Ipum. nepes.
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CuMBOJI, IOXOKUU HA HOJIb, UCITOJIL30BaJICH BaBwioHdgHaMmu B 111 B. mo H. 2.
KaK 3aloJIHUTENh IyCTOrO MEeCTa, a PUMJITHAMU — JIJIT 0O03HAYEHUSI OTCYTCTBUS
konmmaecTBa. OJHAKO TepBBIM, KTO 0OBACHWI, 4To ) — Ha caMoM Jiesie YHCIIo,
ObLT BEJTMKWUU WHIWMCKMIA MaTtemMatuk Bpaxmarynra, skuBmmi B VII B. Ceiuac
9TO MOXET Ka3aThCsl OYEBUIHBIM, HO OH TIEPBHIM IMOKa3aJl, YTO BHIUMTAHUE YKCIIA
3 camoro ceOs maer 0 w uro mpousBedeHue Jodoro umcna Ha 0 paBHO O.
Hcronb3oBanue HOMSA Kak IUQPHl B CBOEM COOCTBEHHOM TIpaBe pacpoCTPaHIIIOCh
B Kuraii, 3atem — B [lepcuto u bivxuanii Boctok, HakoHelr qocturnys EBporisl B
XII B.

35



T. JlxekcoH. «BamambIBas mporpecc»

BepeBka u cTpyHbI

3aKpyTUB OTPE3KH PaCTUTENIbHBIX BOJIOKOH JIPYT BOKPYT ApYra, IOAX OOHAPY KU, YTO MOKHO
clies1aTh POYHYIO BEPEBKY, UTOOBI TAHYTh, IOAHUMATh U PUBS3bIBATH TsKEble BelU. TOT ke MpuH-
LIMIT TIO3BOJIMJI UM CZENAaTh Pa3MyHble TETUBBI [JIs1 OXOTHI U JIyYKOBBIE BEpETeHA JJIs1 Pa3Be/IeHHUs
OTHS.

VY BepeBKM OuYeHb JIMHHAS UCTOPHS, KaK MOKa3al OOUH OOHApPYKEHHBIH B I0r0-BOCTOYHOM
I'epmannn 40 000-1€THUM UHCTPYMEHT U3 CJIOHOBOW KOCTH, C ITOMOILBI0 KOTOPOTO M3TrOTaB/IMBaIN
BEPEBKY. ITOT 20-CaHTUMETPOBbI MHCTPYMEHT BBICEUEH M3 KOCTM MAMOHTA M B HEM IIPOZEJIAHO
YETbIpe OTBEPCTUSA JUAMETPOM IPUMEPHO 8 MM, KaXkJO€ U3 KOTOPBIX YKpAILEHO aKKyPaTHO BhIpe-
3aHHBIMH CITU PATBHBIMU O0po3KaMu. VceenoBareny CYUTaIoT, YTO JTIOAY MPOJIEBAIN PACTUTEIbHbIE
BOJIOKHA Yepe3 3TH JbIPbl, YTOOBI 3aKPYTUTh U CKPENUTh UX B BepeBKy. OTnevyaTku BepeBKU ObLIN
TaK>Ke HallJJeHbl Ha 000K keHHOM IinHe BozpacToM 28 000 JieT, a OkaMeHEBIIYI0 CIBOEHHYIO BEPEBKY,
kotopou 17 000 net, Hanu B oqHOM U3 niemep JIscko Bo @panimm.

CrpyHa ncnosp30Bajlach B JIyYKOBOM BEPETEHE, BAXKHOM B Pa3BEAECHUM OTHS, 110 KpaliHEN Mepe
B 5 ¥ 4 THICAYENETUAX JO H. 3. JIOAbMU Xaparrckon nyusuimsauuu U Mpana. Bo3amMoxHO, cTpyHBI
UCIIO/B30BAJIMCh U KaK JIECKH, TETUBBI JIYKa, a TAKKE B ceTsAX U JoBylkax. B [IpeHem Erunre mesxy
4000 1 3500 r. 0O H. 3. TPOCTHUKOBBIE M IAJIBMOBBIE BOJIOKHA, JIEH U MAlUPYC UCTOJIb30BAIUCH
U151 UI3TOTOBJICHUS BEPEBKH, O€3 KOTOPOI BO3BEACHNE MMPAMU] HE TIPEICTABIIIOCH Obl BO3MOKHBIM.
Konoruiaaoe BonokHo uctonb3oBaiid B Kutae emme B 2800 r. 1o H. 3.

Bepesxa ¢ Mapu Poys, anzauiickozo 80enHo20 Kopaoas, 3amomysuezo 6 1545 2. u noonsmozo
co OHa 6 1982 2.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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