MWUP U3OBPETEHUW

YYEBHOE IOCOBME

.
" |
- .
| R |
i : e | 11:—-:"‘ - =
' " A
e _ el o

nJic : [ :5.1 C




VIIK 213 + 22
BBK 86.37
JI 81

[TepexnaneHo 3a BUTaHHSIM:
«GOD’S DESIGN FOR THE PHYSICAL WORLD.
INVENTIONS AND TECHNOLOGY»

by Debbie and Richard Lawrence, Third edition.
Published by Answers in Genesis,
© 2008 by Debbie and Richard Lawrence.
ISBN: 1-60092-157-4

Copyright © Richard and Debbie Lawrence, www.answersingenesis.org

Penakrop pycckoro nepesona: Mapuna Hosuykas
ITepeBon c anruiickoro: Enena byknepckas
Hwuzaiin: Anopeti I opsaunos

B 1iii kHM31 — iCTOPIsl HAHBAXIIMBILINX BUHAXOJIB Y PI3HUX c(epax HALIOTO JKUTTSL.
TBopui 3110HOCTI JIIOMHY, CTBOPEHOT 32 00pa3oM i mono6oro TBOpPIL, TONOMararTh Ham
i3HaBaTH CBIT 1 Bce po3MaitTs TBOpPiHHS.

OcobnuBicTh cepii minpyyHuKiB «boxuil 3aym» B TOMY, 10 KOXKHa KHUTA aJ]peco-
BaHa IIKOISIpaM pi3HOro BiKy. [1o cyTi, Ile — BiTHOBICHHS TPaIMIiil 3MIIIaHOI CHCTEMHU
HaBYaHHSI, KOJIM CTAPIIII MOXKYTh JOIIOMaraTy MOJIOAIINM, 3aKPIMIIIOI0UH IIPHU EOMY ITPOH-
neHe. TakuM YMHOM, OHOTO KOMIUIEKTY AOCTaTHBhO Ha BCIiX AiTeH y ciM'i. 3aliMarounch
3a IMMH MiAPYYHUKaMH yoMa a0o B HEALTBHIH ILIKOJII, Ballli AiTH HE TUTBKU CHOPMYIOThH
TBEpAUi O10MIHHUI CBITOIIA 1 OYyTh Kpallle BUUTUCS B 3aralbHOOCBITHIN LIKOI, aje i
3MOXXYTh Ha TPHUKJIaax 31 MKUIBHOT MPOTrpaMy CBITYNATH Mo BeJIMY boXkoro 3aaymy sk
OIHOJITKaM, TaK 1 BUUTEIISM.

JIOPEHC [1e60m, JIQPEHC Puyapn .
JI81 MUP U3OBPETEHUUN. — Cumdepomnons: JJUAUIIN, 2012. —
186 c.

ISBN 978-966-491-350-5

B aToli KHHTE — HCTOpPHS CaMBIX BOKHBIX M300peTeHHH B pa3HBIX cdepax Hamen
xwu3HU. TBOpUECKHE CITOCOOHOCTH YeTI0BeKa, COTBOPEHHOTO 110 00pasy u momobuto Cos-
JaTesIst, TIOMOTaloT HaM MO3HAaBaTh MUP H BCE pasHooOpaszue TBopeHwsI.

OcCoOeHHOCTh cepud YIeOHUKOB «BOXKHil 3aMbICce» B TOM, YTO KaXKaas KHHTa
aZipecoBaHa IIKOJIbHUKAM BceX BO3pacToB. [1o cyTH, 3T0 — BOCCTaHOBICHUE TpaIWLUi
CMEIIaHHOW CHCTEMbI 00yUCHHS, KOTIa CTapIIke MOTYT MOMOTAaTh MITAIIINM, 3aKPETIss
IIpU 3TOM TpoineHHoe. TakuM 00pa3oM, OJHOTO KOMITIEKTa TOCTATOYHO Ha BCEX JIETEH
B CeMbe. 3aHUMAsACh 110 3THUM y4yeOHHKaM JIOMa WM B BOCKPECHOH LIKOJIE, BAalU JETH
HE TOJBKO c(HOPMHUPYIOT TBEPIOE OUOIEiickoe MHPOBO33pEHHE U OYIYT JIyUIle YUUTHCS
B 00111c00pa30BaTe/IbHOM MIKOJIE, HO U CMOTYT Ha MPHUMepax M3 IIKOJIBHOMW MpOrpamMMbI
CBUJICTEIILCTBOBATh O BEMYMH BOXKbero 3ampIciia Kak CBEPCTHUKAM, TaK U YUUTEISIM.

YIK 213 + 22
BBK 86.37

© XpucTHaHCKUil HayYHO-aIoNOreTHYECKUN

ISBN 978-966-491-350-5 neHtp (mepeson, opopmieHue), 2012



IIPUIJIAIIIAEM BAC
Y3HATDH BOXKHNU 3AMBICEJI

YuebHuble mocobus u3 cepuu bodxcuil 3amvicen IOMOTYT BaM HOHATH, KAKUMU
T'ocionws Bor 3aayman u corBopus BeeneHHyto, Hallly IJIaHETY U ee oOUTaTesel,
BKJIIOUAs HAC C BAMU.

dTa KHUTA MO3HAKOMUT Bac ¢ M300pETEHUAMU, KOTOpble IPUHECTN B HAIILY
’)KU3Hb HOBble 3HAHU, yMeHHUs U KoMdopTt. OHA HaNKUCcaHA TaK, YTOOBI YUTATH €€
Y BBITIOJIHATH yBJIEKaTeJbHbIE 3a/JaHUA MOIJIM YUeHUKH PAa3HbIX KJIAaCCOB, OT Hep-
BOT'0 /10 BOCBMOTO.

Kaaccovt 1—2

OBPATUTE BHUMAHMUE: B fanHOM yueOHUKE, KAK U B HEKOTOPBIX JIPYTUX
mocoOuAX JIAHHOTO Kypca, OTCYTCTBYeT pasfiesl, MpeJHa3HAauYeHHBbIN AJI8 MJIaj-
IIUX IIKOJBHUKOB (1—2 kJjaccoB). Eciiu miajmme JeTH 3aMHTEPECYIOTCA 3TUM
rmocobreM, OHU MOTYT YHTAaTh pa3fiesibl, aJ[peCOBaHHbIe O0JIee CTapIIuM pedbsTaM.
3azjaua yuuTesis WM poauTesel — IOMOYb UM B IOHUMAaHUM CJIOKHBIX MeCT MaTe-
prasa, a Takke 0ToOpath /i HuX (B paszesax ¢ n300pakeHUeM JIYIIbI) T€ OIBITHI
U IIpaKTUYeCKUe 33/JaHU A, KOTOpble UM I10 CUJIAM.

Kaaccwl 3—5

[TpoutnuTe ypoK, 0603HAYEHHBIA 3HAYKOM «KYKOJIKa». BBITIOJ-
HUTEe 3aJIaHUs, OTMEUEeHHbIe 3HAUKOM C H300paKeHHeM JIyIbl.
3aTeM IIpoBephTe, KaK BbI IOHAJIU TEMY, OTBETUB Ha BOIIPOCHI B pa3-
nenax «CMoskelb OTBeTUTH?» U «[lompobyit pazobparbes».

Kykonka

Kaaccwt 6—8
[IpounTaiiTe BECh TEKCT YPOKA, BHITIOJHUTE MTOMEIEHHBIE TIOCIIE
‘- HEro 33/IaHusI, OTMEYEHHbIE 3BHAUKOM C M300pakeHrueM JIYIIbl. 3aTeM

. MIPOBEPhTE, KaK BbI IIOHSJIM TEMY, OTBETHUB Ha BOIIPOCHI B paszesiax
* «CMOKelb OTBETUTH? » U «[TompoOby# pazobpaTtbesi». VI HakoHeIr, Tpu-

) CTyHauTe K TEKCTaM W 3aJIAaHUSAM TOBBIIIEHHON CJIOXKHOCTU — BO3JIE

Ba6ouka HUX M300pask€éH 3HAUOK «0abouka». UTOObI CIIPAaBUTHCA C HUMH, BaM

nOoTpebyIoTCA JIOMOJIHUTEJIbHbIe 3HAHUA, KOTOpble MOXXHO HauTu
B KHUTaX WU B MHTEPHETe. Bbl TakKe CMOXKeTe MOCTaBUTh YBJIEKATEIbHBIE OIBITHI,
MMO3HAKOMUTHCSA CO MHOTUMU UHTEPECHBIMU (paKTaMH.

YyeHHMKaM BCEX KJIACCOB COBETYEM ITPOYECTh PACCKA3bI IOJT 3aTOJIOBKOM «ITO
MHTEPEeCHO!» U BBIMOJIHUTD 3aKJIIOUUTEILHOE 33/JaHNe-Hccie/loBaHue (YPOK 34).

A Temnepb nepeBEpHUTE CTPAHUIY — U y3HailTe MHOTO HOBOT'O U HMHTEPECHOTO
0 TOM, KaK YeJIOBEK CTPEMUTCS IIO3HATH 3TOT MUP, CZIEIATh €T0 JIy4Ille, KaK BCE pabo-
TaeT, ¥ KakuM 3a7yMaJi Haut Mmup l'ociogs u Co3paress!
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fMlouemy neyaTHbIA CTAHOK CUMTAIOT )
0AHUM M3 CaMbIX Ba:KHbIX U306peTEHUH

NEPEABWXXEHUA

CPEACTBA

3a BCI0 MCTODMIO UenoBeuecTea?

2

= Oqub Ba)XXHO HMMETh BO3MOXKHOCTH IIepelaBaTh

> CNI0BAPb: U mosiyuarb uHpopmaruio. OT Havajsia BpPeMEH
% E + nuTepbl Bor obrmasncs ¢ 4esloBeKoM, IepenaBajl eMy 3HAHUSA.
RN * TpaHKK Bcé, uto 6b110 ckazaHo borom, Ero geaHus 3amuchl-
= = * TWrenb BaJIH, YTOOBI HOBBIE IIOKOJIEHU S TOXKe 3HA U Ero cyioBa.
@ = [ONONHUTENbHBIE Nudopmarius nepeiaércs no-pa3HoMy, B 3aBUCUMOCTH OT Tpa-
QP CNOBA: JUIMHI 00IIecTBa, IZle OHA PAcIpOCTpaHAeTca. Y BCeX HapOZOB
. wpnr CYIIECTBYeT YCTHBIH cr1oco0 nepesavun HHGOpPMaLU — Peub: JIIOAU

pa3roBapuBalOT U IIOCTOSSHHO OOMeHHWBAwTCsA WHGpOpMAIUEeH.
Bo MHOrux KyJabTypax ecThb IpeZlaHus U JIeTeH/Ibl, KOTOphIE Tiepe-
JlaBaJIUCh OT IMMOKOJIEHU I IOKOJIEHHUIO «U3 YCT B YCTa», TO €CTh CTAPUKYU PACCKA3bIBAJIN UX
CBOUIM JIETAM U BHYKaM, a T€ — CBOUM.

Ho peub — He emuHCTBeHHas (popma oOmeHUsT U neperadyu uHGOpMaIuu. EcTs,
KOHEUHO, HeOOBIYHbIE CIIOCOOBI: HAmpuMep, WHJEWUIbI B KauyecTBE CPEACTBA CBS3ZHU
C COCEeJIHUMH IJIEMEHAaMHU U UCII0JIb30BAJIU IBIM KOCTPOB MJIU 3BYKH OapabaHa. Takumu
CUTHAJIAMU MOXKHO TIPeAyIpPEeAUTh coce/lell 00 yrpo3e HamaieHus, /laxke He o0IIasch
HenocpeicTBeHHO. Ho BCE ke 0CHOBHOM cniocob nepeaaun HHGOPMAIINU — 3TO CO00IIe-
HUe B NMHCbMEHHOM BHjle. 3alHCAHHYI0 WH(POPMAIIHI0O MOXKHO HE TOJIBKO PacIpocTpa-
HUTH Teorpapuuecky — U3 OJHOTO rOpo/ia B APYToil, HO U COXPAHUTD JIJIs CIIeAYIONUX
MTOKOJIEHUH.

C IpeBHEUIINX BPEMEH /IO HAC JIOILIN CBEIEHUSA O COOBITHAX U JIIO/AX, 3aIIUCAHHBIE
Ha TVIMHSAHBIX Tabauukax. Pa3Hble HApOABI WCIIOJIH30BAJIM JJISI 3alKCEd Pa3THYHBIE
MarepHuaJsibl: KTO-TO BbIOMBAJI 3HAKM HA KaMHe, KTO-TO 3aBf3BIBAJI Y3€JIKU Ha BEPEBKE,
MHOTHE 3aIChIBAIN WH(POPMAIINIO HA CBUTKAX U3 BBIJIEJIAHHON KOXKHU KMUBOTHBIX (TIEp-
raMeHT) UJIK Ha CBUTKAaX U3 manupyca. COTHU JIET JIFO/IU, 3HABIITHE TPAMOTY (KaK ITPaBUJIO,
3TO OBLTM MOHAXHW B MOHACTBIPSIX), TIIATEIBHO MEPEMUCHIBAIN U KOMUpoBaiu bubuio,
a TaK»Ke JPyTHe JIpeBHYE KHUTH Ha JIUCTHI epraMeHTa. CI0KHO OBLIO MPU/TyMaTh, KaK
MOXKHO, He 3aluchiBasg MHQOpMAIUIO, IepefaBaTh 3HAHUA. VIMEHHO MO3TOMY CaMbIM
BAKHBIM U300peTeHNEM COBPEMEHHOTO MUPA, & MOKET, 1 32 BCIO HCTOPUIO YEJIOBEUECTBA,
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e YPOK 1 e MEYATHbIA CTAHOK e

CUMTAETCS NEYATHBIH CTAHOK. JTO M300peTeHue MO3BOJIUIO OBICTPO PACIPOCTPAHSATH
caMyIo pa3Hyio HHpOpMAIIUIO U, YTO caMoe IJIaBHOe, HecTH BceM JitofisiM CioBo boxkbe.
N3ob6petaTesieM mnevyaTHOTO cTaHka cuuTaeTcsa HMoranH ['yrenbGepr. Bosiee uem
3a 500 JieT /10 Hero, B Kutae, ye HUCII0/Ib30BaJjICs MPUHIUI HAHECEHU S HHDOPMAU
Ha TKaHb WK OyMary ¢ IOMOIIbIO TIEYaTHOTO OTTUCKA. KuTalickue MacTepa UCIOJIb30-
BaJIU OT/IeJIbHBIE JIEPEBSIHHBIE MMEYaTKU, Ha KaXKJI0H U3 KOTOPBIX ObLJI BhIpE3aH HEPO-
mind B 3epKAJIbHOM OTPa’kKeHHH, JIN00 BbIpE3asil HA JIEPEBAHHOU JIOCKE BECH TEKCT.
CHauasia TeKCT ImrcajIu Ha Oymare, 3aTeM CBEXKYI0 HQ/IITUCh TPUKJIAIBIBAJIU K TJIATKON
JlepeBAHHOM MOBEPXHOCTH, CMa3aHHOU CIelaJIbHON aCTOU, KOTOpas BIUTHIBAJIA Kpa-
CKY. A 3aTeM MacTep cpe3aJl YUCThle MecTa — U I0JIy4asioch 3epKajbHOe 0TOOpakeHue
tekcra. Torya ke B Kurae mossBUIIUCh U KPACKH, IPUTO/THBIE /IS TTeYaTH.
Ho I'yreH6epr czies1ait cCBOM CTAHOK I10 APYTOMY ITPHUHITUITY: OH TIEPBBIM HUCIIOJIb30BaJI
TIOJIBUKHBIE BBIIIYKJIblE METAJJIMYECKUE JTUTEPHL.
[TeyaTHBIN CTAHOK — 3TO TPU YACTU: MeTaJIMYecKue JUTepbl (OyKBbI), YepHUIIA
u npecc. Camoe CJI0KHOe B U300peTEHUH — U3TOTOBJIEHUE JIUTEP, KOTOPhIE K TOMY K€
JIOJIKHBI OBITH B 3epKaJIbHOM 0TOOpaskeHnu. CHauaJs1a 11 Ka /101 OyKBblI fies1ayiu popmy,
BbIpe3as e€ B MeTajljie. 3aTeM
MOJIyYeHHYI0 (opMy 3amoJi-
HSUJIM PacIlJIaBJIeHHbIM MeTaJl-
jioM. I'yreHbepr 1Mo OCHOBHOU
npodeccun OB 30JI0THIX JIEJT
MacTepoM, TIO3TOMY y HETO
ObLJI0O  JOCTATOYHO 3HAHUU
U yMEHUH JJIA TOTO, YTOOBI
MIPU/TyMAaTh TEXHOJIOTHIO U3T0-
TOBJIEHUS U OTJIUTH MeTaJLIu-
YeCKHe JIUTEPbI, KOTOpblE OH
IIOTOM HCIIOJIb30BaJI B I€YaT-
HOM CTaHKe. MacTtep rozamu
COBEPIIIEHCTBOBAJI CBOM IeyaT-
HBIM CTaHOK, JIOBOJISI IPOIIECC
M3TOTOBJIEHUS JIUTEDP JI0 Hjie-
lpaBiopa, Ha KoTopoi n306paxeHa pa6ota speBHeil neyaTHON aJibHOro. YepHuiia K TOMY
macTepckoii (okono 1600 roga) BpEMEHHU y>Ke OBbLIH, II03TOMY,
KaK TOJIbKO JIUTEPHI JIOCTUTIU
HY?KHOTO KaYeCTBa, BECh CTAHOK ObLJI pa3paboTaH U IIOCTPOEH.
[Tpomecc mevyaTu OB TPYAOEMKHM, KaXKAYI0 CTPAHUILY IeYaTasld OYEHb JIOJITO.
CHavasia Bce CJIOBa B CTPOKE YKJIQJbIBAJIU B CIEIUAJIPHYIO IIEPEHOCHYI0 SYEHKy (eé
Ha3bIBAIOT HabopHas eepcmamka), bykBa k OykBe. 3aTeMm

OyKBBI IIEPEHOCUJIN B A4Yeiike B OOIIYI0 paMKy U pa3Me- 9
1ajid B Hy>KHOM nopszake. Korzma, 6ykBa k OykBe, cTpoKa SHAETE JIH Bbl:

K CTPOKe, BCA CcTpaHMIa Oblia cobpaHa, WM HabpaHa, [lo n306peTeHus neyar-
OyKBBI MaszaJli YEePHHUJIAMU U JIeJIaJIA TEePBBIH OTTHUCK HOTO CTaHKa, KOraa KHUM
Ha Oymare — rpaHKH. ['paHKU — YepHOBa sl KOIH S, OTTUCK, MepenucbIBany ot pyKi,
KOTOPBIH JIEJIAIOT, YTOOBI YBUETH BCE OMUOKU B Habope. 3arnaBHyto 6yKBy pucoBanm
M BoT — Bce OYKBBI YCTAHOBJIEHBI B HYKHOM IIOPSI/IKE. KPacHbIMM YepHINaMM.
VX 3akpeIuisyii B paMKe, YTOObI OHH He CJBUTAJIVChH C Tex nop Mbl Ha3biBaem

¥ He BBHINIAJIM B IIporiecce mevatu. I[locjae 3TOro pamky MepBYIo CTPOKY KaXaoro
IIOMEIAIN B IeYaTHBIN IMpecc. ByKBbI MOKPBIBAIU Uep- a63aLja «KpacHo.
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e YPOK 1 e MEYATHbIA CTAHOK e

HUJIAMH C IIOMOIIBIO I1apa U3 KOXKHU. 3aTeM
MOBEPX «HAMAa3aHHBIX» UYepHUJIAMU OyKB SHAETE IIH BbI2
yKJIaabpIBa I JiucT Oymaru. Ha OGymary —
THUTEJIb, TIJIOCKYIO TSKEJYIO JIOCKY, KOTO-
pyI0 TPUKPYyYMBAJId K OCHOBE IIpecca,
M3-3a yero Oymara IJIOTHO HPHKHMaJiach
K BBITYKJIBIM OyKBam. 3aTeM THUTeJb CHHU-
MaJIyd, TOTOBBIA OTTUCK BeIlaJiIi Ha IIPO-
cymKy. BykBbI 3aHOBO TIOKPBIBAJIM YEPHHU-
JIaMU, W TIPOIlecC MOBTOPSJICA JI0 TeX IOp,
I0Ka He OBbLJI0 OTIIeYaTaHO HYKHOE KOJIhye-
CTBO Kolni HabpaHHOU crpaHuibl. Korma
C OJTHOU CTpPaHUIIEH OBLIIO 3aKOHYEHO, Yep-
HHUJIa OTMBIBAJIM ¢ OYKB C IOMOIIBIO pac-
TBOpA IIEJIOUH U CKJIABIBAJIN UX B ITO/IJIOH,
OTKyZia uX Opasiu i Habopa cieAyromen
CTPaHHUIIBI.

I'yTeHOepr COBepIIEHCTBOBAJI CTAaHOK
U Tmedvarasj HeOOJIbIINe W3/IaHUM: KaJeH-

MepByto nonHyto brbnuio Ha uep-
KOBHOC/NABAHCKOM fA3blKe HamneyvaTtasn
B 1581 r. B yKpauHckom ropoge Octpore
MBaH ®EgopoB. Tupaxk 3HaMeHUTOMN
«OcTpoXKcKor brbnun» no Tomy BpemeHu
6bl1 OrPOMEH: MO HEKOTOPbIM OLIEHKaM,
ot 1000 go 1500 s3Kk3emnnApoB..
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7apu, y4eOHUKY JIATHHCKOH T'PaMMAaTHKH, Bl | cins s g o Gk |
a B HayaJie 1450-X TOJIOB MOSBUJIACH ITEpBast TR | arss mpradinmes - mpi sanaipe
- o, Ir n
= Bubmus, co3fjaHHasA HA IeYaTHOM CTaHKe. _ ﬁt‘f‘_:‘:,_.,, 2 e
Frr Nzobperenue Horanna [I'yrenbepra L | win fnssgrinds sipa irvimerme s
= o e i s '_gu‘ql" HI‘IMI!“‘I =
8w ObLJIO OYeHb YIOOHBIM, TEYATHBIA CTAHOK | | Sopmictinions. danies s
P g CTaJIN UCIIOJIb30BaTh BE3/IE, IPOCTO KON PYA S | s i ik gaiin, , i
o m 6 . Hﬁll-l'l'l-'h warlre ¥ |||.l.| -
o n300peTeHre WJIM BHOCSA B KOHCTPYKITHIO | A i s wie T E, :

yCOBEpIIIEHCTBOBAHU S, 3TO BbI3BAJIO B3DHIB ; P
Hay4HBIX OTKPBITHI. COBpeMeHHBIe Ieyvar- :

Hble CTAHKU — 3TO TEXHOJIOTHYecKoe 4y/Io,
KOTOpPOE€ BBIJIAET THICAYU CTPAHUI] B MT'HO-
BeHUe OKa. E’xe/lHEBHO W3IAETCA MHOXKe-
CTBO KHWT, >KypHaJIOB, Ta3eT — BOKPYT Hac
Mope wuHGpOpPMaIUU: MOXKaayhcra, Oepwu!
Kcratu, npuHTep, MOAKIIOUEHHBIN K TBO-
eMy KOMIIBIOTEPY ZilOMa WJIM B IIKOJIE,— 3TO
IIPSMOM IIOTOMOK CaMOTO IIEPBOTO ITEYATHOTO CTaHKA, n300peTéHHOrO ['yTeHOEproMm.

( y HEYATHBIN CTAHOK Y TEBA JIOMA

Ilesb: OBTOPUTH pa60Ty IIEpBOTO II€YATHOTO CTAHKA C IIOMOIIBHIO
|.\ ) Pe3HHOBBIX HITEMITEJIEH UJIH IITaMIIOB.

3

TutynbHbIi nuct Octpoxckoit bubnuu (1581 rop)

BbITOBbIE
YAOBCTBA

A

Heo6xoauMpbie MaTepHuaJIbl: PE3HHOBBIE IIITEMIIENTN UJIH IIITAMIIBI,
IITEMIIEJIPHAS MTOAYIIIEUKa, Oymara, kKapTodesnHa, HOXK, Kpacka.

Xopa padoThI

1. BHumaresibHO paccMoTpu HH3 mmTemmnesisa (mramia). Kak mosydaercs usobpa-
>keHne? Ha mmremiiesie BCE — «3a/10M HaIlepea», U JIJisl TOro, UYTOOBI OTIIEYaTaTh
HY>KHYI0 KaDTUHKY HUJIH CJIOBO, ThI JIOJI?KEH 3TO YUECTbh.

2. [Ipu10K ¥ MITAMII K IITEMITEJTLHOMN MOYIIKE, a ITIOTOM IMPHKMH K JIUCTY OyMaru.
TOJIPKO YTO THI HIOBTOPHJI TAMBI PAOOTHI II€YaTHOT'O CTAHKA.
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e YPOK 1 e MEYATHbIA CTAHOK e

3. Ecsin y Tebs ecTh mITaMIbl C OTAEIbHBIMU OyKBaMU WJIM KapTUHKAMHU, CJieJian
C UX IIOMOIIIBIO OTKPBITKH U IIOAAPU JPY3bIM.

4. Ecu pogutenu paspemaiT Tebe MCHOJIb30BaTh HOXK, U KTO-TO U3 B3POCJBIX
coryiaceH ITOMOYb Tebe WU MIPOCTO MPOCIEAUTH 32 TBOEU PabOTOM, THI MOKEIIb
C/IesIaTh IITAMIIBI /11 edaty caM. lIITaMirbl, BeIpe3aHHbIE U3 IEPEBa, IOCITYKaT
Tebe HAaMHOTO JI0JIBbIIe, HO BBIPEe3aTh UX JIOJITO U CJIOXKHO. Tak uTo AJ1s Havasia
OnpoOyH ces1aTh MTaMIIbI-TIEYaTKH U3 KapTO(EITHNHBI.

a) [Togymaii, kakyio OyKBY WJIM KaKYI0 KAQDTUHKY ThI XOU€EIlb BHIPE3aTh.

6) Hapucyiit kapTuHKY uiu OyKBYy Ha OyMare 1 BBIPEXKHU €€.

B) [Tos103k1 CBOM PUCYHOK Ha cpe3 KapToQeJTUHBI, TUIEBON CTOPOHOUN BHU3.

r) OCTOPOXHO 00pEKb KAPTODETUHY BOKPYT PUCYHKA TaK, YTOOBI PUCYHOK CTaJT
BBIITYKJIBIM.

1) Kora 3akoHuns Beipesars, yoepu 6yMary co IrraMmia, HOKpoi HOBepXHOCTb
IITaMIIa U3 KapTOIIKH KPACKOU (TeMIepon Wi ryamrsio). [Ipr:kmu K ucty
Oymarmu.

BriBOA,

TosIbKO YTO THI CBOUMH PYKaMH U3TOTOBUJI N€UATHYIO JINTEPY WU TUIIOrpad-

ckuit mpudT. Ho 1151 TOTO, YTOOBI C/1e/IaTh BCE JIMTEPHI, KOTOPBhIE MOTYT IMOTPebOo-

BaThCA /IJ1 CEPBE3HOM IeuaTy, BpyYHYI0, Hy’>KHO MHOT'O BpEMEHHU U TPYZa.

CMOREWDb OTBETHTL?

» Ha3oBu pacupocTpaHéHHbIE cIOCO0BI Mepeaavyn HHGOPMALUI.
» Kakoii cambIii ApeBHIH crI0CcO0 nepenayu HHGpOPMAUM ThI 3HAEITb?
n + Ha3oBU Tpu HEOOXOMMBIX YACTH MIEYATHOTO CTAHKA.
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NEPEABWXEHUA

CPEACTBA

2

BOEHHbIE
M3O0BPETEHUSA

3

NnonPOGYA PA30GPATLCA

4 ). ITouemy meyaTHBIA CTAHOK — TAKOE Ba:KHOE N300peTeHue?
* Yem coBpeMeHHbIE ITeYaTHbIE CTAHKH OTIMYAIOTCA OT CTAaHKA
npousBoacTrBa I'yrenoepra?

BbITOBbIE
YAOBCTBA

A

IHTPUDTDHI

¥ ce OykBbI B ajipaBuTe — pasHble, U OykBa «A» He MOX0Ka HA OYKBY «E».
Ho ecsiu ogHy 1 Ty e OyKBY «A» HammucaTh UM HANIEYaTaTh PA3HBIMHU CTH-

4 J1IMU, OHA MOJKET BBITJIAZIETH BOT Tak: A, A, A, 4 wiu A. IllIpudrt (oT HEMen-

Koro riiaroJsia schreiben — nucarp) — 0coOBIH CTHJIb HANTKCAHUA OYKB, UX rpadrdeckas popma
u xapakTep HanucaHus. [IIpud el 6pIBAIOT cCaMble
pa3HbIe: eCTh IPOCThIE U CTPOTHUE, €CTh YIJIOBATHIE
U 3aKpYIJIEHHBIE, €CTh C 3aBUTYIIKAMHU U BEH3e-
nsavu. OfWH U TOT K€ TEKCT, HAUCAHHBIA WJIN
HaleyaTaHHBIA pa3HbIMU IIPUQPTAMH, MOXKET
IIPOU3BOAUTH COBEPIIEHHO pa3HOe BIeuaT/IeHUeE.
Ecsiz MUUIeWb BOT TARUM HUDHBLIM TAHEN0BECHbIM
IWIPUIBTOM, TO BCE, UTO THI U3JI0KUJL, Oy/IeT Ka3aThCs
BECKHUM U OUY€Hb CEPhE3HBIM. Eciu Xxouenrsb akIeH-
TUPOBaTh BHHMAaHWE HA CKa3aHHOM, BJIOXKUTH
B CBOY CJIOBA JINYHOE OTHOIIIEHNE, MOXCHO UCNONb-

6 PA3BJIEYEHUA 5 MEAWMLWHA
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308amb makou gom wpugm. Halinu B KHU-
rax, ’KypHaJiaX ¥ razeTax o0pasisl Hpu@ToB,
MOTpeHUpyHcs ux mucarb. Crenai Iiakar,
yTOOBI TIOKa3aTh, KaK¥e IIPUQPTHI UCIOJIb3Y-
IOTCS B COBPEMEHHOM IedaTHOM zesie. Eciu
y TeOsI eCTh KOMIIBIOTEP, B JIIOOOM TEKCTOBOM
penakrope (Hampumep, Word) Haliiu pa3Hbie
mrpudThl. Ocob0 o6paTH BHUMAaHHE HAa HEO-
ObruHble BapuaHThl. Ho kKorya Gy/ienib nmucarh,
HanpuMmep, pedepar, He yBJeKailcs cMeHOU
IpU@TOB, TOMHU, YTO TEKCT JIOJIKEH JIETKO

SHAETE JIH BbI?

YT106bI NOCMOTPETH HauepTaHue
3HaKoB WprTa 1 OLEHNTb, IEFKO NN OH
YMTaeTCA, NCNONb3YIOT CneLnanbHble
¢$pasbl — NaHrpammel. MaHrpamma cogep-
XWUT Bce 6yKBbI andasuTa.

Mpumepbl naHrpamm

Pycckuni a3bik
Coewb ewé smux MAzKUX paHyy3ckux
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BbITOBbIE
YAOBCTBA
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YUTATHCS APYTUM YEJIOBEKOM.
[ToMHH, YTO CJIeTyeT pa3InyaTh:

— mpudT KaKk HaOOp CHUMBOJIOB, CO3/IaHHBIN

6ys10K, 0a 8binel xe 4ato.
YKpanHckum Aa3blk
Xeaybkuli owikosap Dinin U40OHA HA FAHKY

=R
= XYJOXHUKOM, 2omye cim'i geyepio 3 xab.
< ; — mpudT KaK KOMITBIOTEPHBIH Daii, AHIIUACKUIA S3bIK
@ = — wpu@T Kak HAGOp MeTAIINYECKUX JIUTED, The quick brown fox jumps over the lazy dog.
O oI HCTI0JIb3yEeMBIX B TUIIOTPA(CKOH IeYaTH.
T w
w o
o w
O Cc

JTO HHTEPECHO!

NOT'AHH
I'YTEHBEPT

1394?7—1468

Xota WoraHH [yTeH-
6epr cuMTaeTca OfHUM
M3 BenYanwmnx unsobpe-
TaTenen Bcex BPeméH, Mbl
O HEM 3HaemM He TaK YXK
1 MHOTO. MI3BECTHO, UTO OH
poawnca rge-to mexay 1394-1399 rogamu,
HO TOYHYIO [iaTy MCTOpUA He coxpaHunia. OH
NMoABWUIICA Ha CBET B ropoge MariHu, Ha toro-
3anage lepmaHun. Pogutenn MoraHHa 6binu
apUCTOKpaTamu, HO Ha camom aene nx Gbamu-
nuna 6bina He lyteHbepr, a leHconanw. NyTeH-
6epr — 3TO Ha3BaHWE MOMECTbS, B KOTOPOM
OHU Xunnun. loraHHa YacTo Ha3blBanu «/oraHH
doH [yTeHb6epr», UTO B MepeBofe 0O3Hayano
«MoraHH n3 [yteHb6epra», «boH» NoTepanoch,
a ma [yTeHb6epr TaKk 1 3aKpenuioch.

B 1428 rogy B ropoge MaiHy 6bino
HEeCKOJIbKO CTONKHOBEHWUI MeXAay He3HaT-
HbIMM FOPOXKaHAMIM 1 apUCTOKPaTaMu, U 13-3a
HECMOKOMHOW OOCTaHOBKWU ceMbe MoraHHa
npuwnocb yexaTb B ropog Crpacbypr. Tam
WNoraHH nonyumn npodeccuio toBennpa, cne-
LMann3npoBasca OH B 30/10TOM JINTbE W WKn-

¢$oBKe nonypparoLeHHbIX KamHen. ViMeHHO
paboTa Moackasana emy MAelo, Kak caenatb
OYKBbl, KOTOPblE MOXHO WCMOJIb30BaTb AJ1s
NneyaTn TEKCTOB B MeYaTHOM CTaHKe. fogamu
OH paboTan Hag Gopmamu, B KOTOPbIX MOXXHO
6b110 Obl Aenatb CBUHLIOBbIE OTIUBKK OYKB.
CHOBa 1 CHOBa OH MepegenbiBan U ynyyiian
TEXHONOTIO.

O6beAVHMBLUNCE C HECKONIbKUMWU Map-
THEpamu, [yTeHGEPr OTKPbIN CBOK MacTep-
CKYI0 MO W3roTOBJIEHNIO 3epKaj U LELIEBbIX
IOBENMPHbBIX YKpalUeHWi. MpakTuyeckn Becb
3apaboToOK OH BKNagblBan B 3KCMEPUMEHTbI
c dopmamm u MmeTamnamu. K coxkaneHuio,
K 1442 rogy loBennpHaa macTepcKkasa nepe-
CTafla NPUHOCUTb foxod, U [yTeH6epr 6bin
04YeHb 6/1130K K 6aHKPOTCTBY.

MNMocne Heynaum ¢ mactepckow [yTeH6epr
yexan u3 Crpacbypra, 1 TOYHO HEU3BECTHO,

e YPOK 1 o MEYATHbIA CTAHOK e
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roe oH obutan M yem 3aHMMancsa cnegyto-
wmre yvetbipe roga. MNosxe, B 1448 rogy oOH
BepHyncA B MarHu, rge 1 yCTaHOBUI CTaHOK,
Ha KOTOPOM HamneuyaTasl HeCKOSNIbKO 3K3eM-
NnApPoB y4yebHMKa rpaMMaTUKW. DTOW KHU-
ron Nosib30BaSINCb BCE YUYEHUKU, HO BCE e
GOJIbLUIMHCTBO MPEAMNOUYNTAN0 PYKOMUCHDIN
BapVaHT yuyebHuKa. U [yTeH6epr npogomkun
paboTy, KOTOPOW NMOCBATWA y>KE MHOTO JIET: OH
JOBOAWUN CBOW MeyaTHbI CTAaHOK A0 COBep-
WeHcTBa. K corkaneHuto, Ha TeX HeCKObKNX
KHMrax, YTo OH HareyvyaTan K 3TOMy BpeMeHH,
OH 3apaboTan HaMHOro MeHbLUE, YEM BIIOXKNI
B paboty. Tak UTO €ro AeHexHble Npobsembl
CTaHOBUNCb BCE CepbE3Hee.

Ho BorT, Kasanocb, yaaya ynbibHynacb emy —
B 1450 ropy 6oratbii pocToBLMK VloraHH QycT
pewwnn ccyamtb [yTeH6epry conuaHyo cymmy
nofJ NPOLEeHTbI, a TaK»Ke BbldaBaTb eMy onpefe-
NEHHYIO cyMMmy exerogHo. Qyct xoten, Yytobbl
Ha 3TK AaeHbrn [yTeH6epr OTKPbIN HACTOALMIA
neyaTtHbln uex. B kauecTBe 3anora lyteH6epr
npeanoXun BCcé cBoé obopynoBaHune. Xntpbiin
N OCTOPOXHbIN DycT Bbldan He BCO CyMMy
Cpa3y, Ja N C eXerogHbiM1 nnaTexamy Toxke
BCE Obl/10 He TaK NPOCTO. [leHbr POCTOBLUMKA
YXOAWUNK, a NpuobblIv BCE He 6bIIO, U BbiMIaTa
ccyobl BCEé oTKnagblBanacb. Yepes gBa ropga
®ycT pewwnn ctatb napTHEpom B gene [yTeH-
6epra. OH fan mMacTepy eLwé aeHer v npeano-
KN eMy yCOBepLIEHCTBOBATb NpoLecc neyatu
TaKuUM 06pa3oMm, YTOObI Ha STOM MOXKHO
6bl110 3apabatbiBaTh.

K1454 rogy TexHonorus neyaty 6oina
pa3paboTaHa HaCTONbKO XOPOLLO, YTO
[yTeHGepr ycTaHOBWU LWIECTb MEeYaTHbIX
CTAHKOB M Hayan neyatatb 200 3Kk3em-
nnsApoB 42-ctpoyHoi brubnuu. Mpouecc
neyatm M CLUMBAHWUA MEPBOro dK3eM-
nnAapa KHUrKM 3aHAN ABa roga. Kak pas
B 310 Bpema DycTt nogan nck Ha lyteH-
6epra 1 06B1HWI €r0 B HEYNNaTe CCyApbl.
Cyp nocuutan TpeboBaHua Pycta 060-
CHOBaHHbIMW, N NO peLIeHno cyaa
y [yTeHb6epra 3abpanu Bcé o6opynoBa-
Hue 1 Bce aKk3emnasapbl bubnuun, Koto-

Ho T[yTteHb6epr He cpanca, 310 6bino
He B ero xapakrtepe. OH Halwén HOBOro nap-
THEpa, 6oraTtoro yenoBeka, KOTOPOro 3Banu
KoHpag lymepwu. [ymepu 6bi1 cornaceH gatb
[AOCTaTOYHO AeHer, YyTobbl OTKPbITb HOBbBI
neyatHol uex. Tpu roga [yTeH6epr cTpowun
HoBble GOpMbl 418 OTJINBKY NINTEP, U3rOTaB-
NMBan nuTepbl B [OCTAaTOYHOM KONMYeCTBe
W Aenan HoBble NeyYaTHble CTaHKMW. A MOTOM OH
onATb Haneyatan bubnuio, HO yxe B HOBOM
dopmaTte. ITOT TUpaX OKaszancA yaauHbIM,
KHWIM pa3owwnuncb 6bICTPO, U 3TO MO3BOANIO
[yTeH6epry HanevataTb €LE MHOFO APYrux
KHuWr. Mocne brubnmm oH n3gan cnoBapb, SHUM-
Knoneauio 1 aCTPOHOMMUYECKUN KaneHaapb.

J[lo cambIx mocnegHux AHen (@ ymep OH
3 deBpana 1468 ropa) [yTeHb6epr HeycTaHHO
COBEpLUEHCTBOBANl CBOW MeyaTHble CTaHKM
1 obyyan mactepos pabote ¢ HUmw. Ero Bknag
B pa3paboTKy neyaTHoOro CTaHka C MOABUM-
HbIMK 6yKBaMy MOMOT U3MEHUTb MUP.

«KoHeYyHo, 3mo ne4YamHsili CMAHOK,
HO CMAHOK, KOMOopbIli CMaHem HeuccaKaembim
UCMoYHuUKoM. .. Yepe3s Hezo boe bydem packpobi-
same Ce0oé (/1080. VI3 He20 U301bEMCA XuBasa
nNpagoa: Kak Hoeas 38e30a, pacceem OH MbMy
Hegexxecmed, u cpedu Jsiodell 3acusem ceem,
docesie He8eOOMbiUi».

WNoeaHH [ymeH6epe

1ot 3Kk3emnnAp bubnuu, HaneyatanHoi NyTeH6eprom,
xpanutca B bubnuoreke Konrpecca CLIA. U3 Bcex
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BbITOBbIE 3 BOEHHbIE 2 CPEACTBA
YAOBCTBA M3O0BPETEHUSA
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pble 661K ewé B nevatn. Pycty n ero
3ATIO, KOTOPbIN TOXe Obl/1 MapPTHEPOM
B 3TOM fJefie, AocTanacb BCsA npubbinb

bu6nuit lyren6epra 31T 3K3eMNAAP COXPAHWACA NyylLe
Bcero. (untaercs, YTo B NnepBoMm Tpaxe 6bino n3gaHo
ot 180 10 200 KHMT, U3 KOTOPbIX [0 HALUNX AHEl fOLO0

OT 3TUX NEePBbIX HaneyaTaHHbIX brubani.

TONbKO 47 unu 49 3K3emnnApoB.
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NnoNNOBOAS

Kak mokHo oBaTbhea
C NOMOIUbIO INEKTPUUECKUX CUTHANOB?

NEPEABWXXEHNSA

CPEACTBA

2

l 1 300peTeHe IeYaTHOTO CTaHKa ObLJIO OYEHD BAK-
HBIM IIIarOM B YIIPOIIEHUH W YCKOPEHHH Iepe-

=

> CN10BAPb: mauu nHOpMaIuy, HO Iepeada CooOIeHN OCTaBa-
E E + Tenerpag JIach MO-TIPEKHEMY CJIOKHBIM JI€JIOM, U YeM OOJIbIie
Ta . Tene"rpaq)wa'l Knioy OBLJIO pACCTOSTHHE MEXKAY JIIOIbMU, TEM CJIOKHEE CTa-
= = * NPUEMHUK HOBMJIACh 3a/iada. U yepe3 HeCKOJIBKO BEKOB IOCJe U300peTeHus
Qs « a36yka Mopse IeYaTHOrO CTaHKa IMMChMa OCTaBaJJIMCh OCHOBHBIM CIIOCOOOM 00I111e-

3

HUS MEX/Ty JIIOJIbMH, CITOCOOOM Iepeiavu MmepcoHaIbHON HHGOP-
MaIlyy OT YeJIOBeKa K YeJIOBEKY.

OpnHaxko ujies 6pICTPOH nepeziaur MHpOpMAIUU Ha OOJIBIIIOE PACCTOSHUE BOJIHOBAJIA
JIIOZIEN TIOCTOSTHHO. J[PIMOBBIE, CBETOBBIE, 3BYKOBBIE CUTHAJIBI HE PeIIaju MpobJieMsbl,
IIOTOMY YTO MOIJIU IlepeZiaTh TOJIbKO 3apaHee YCJIOBJIeHHYI0 HH(pOopMaIuio: HanaJieHue
BparoB, Hauajo OXOThI, CTUXUIHOe Oe/icTBUE. A ecyiv ObI THI 3aX0TeJl IIEpeaTh JIPyTy
B COCEIHIOIO JIEPEBHIO, UTO y Te0s 3aBTpA JIeHb POXKJAEHUSI U YTO ThI XOUEIlb MOJTyIUTh
B IIOJJaPOK, — HIYETO ObI He BBIIILIIO.

[TepeaBaTh Ha PaCCTOSIHUU CJIOBA TaK, KaK IIPX pa3roBOPe, JIIOAN HAyYHIIUCh TOJIBKO
B XXVIII Beke. B 1780 rogy dpanimyssl 6parss [llann pazpaboTanu cucremy cemagopos
(OT rpevYecKux CJI0B «3HAK» M «HECTH»): OAIIHU C IIeCTaAMU U IMOJABUKHBIMU IJIAHKAMHU
pacroJsiarajuch B 30HE BUJMMOCTH IIOI30PHON TPyObI APYT OT Apyra; Kaxkaoi OyKBe
asiaBUTA COOTBETCTBOBAJIO OIPEEIEHHOE IOJIOKEHHE TIJIAaHOK cemadopa. B 1794 1.
pycckuM yuénbiM I1. Kynnbunpim Ob1y1a pazpaboTaHa «jaIbHEN3BEIIAIONIas MAIIHA »,
B KOTOPOI OH MCIIOJIb30BaJl N300peTEHHBIN UM (POHAPD € OTPAKAIOLIUM 3€PKAJIOM, UTO
MI03BOJISJIO TI0JIb30BAThCS TUM YCTPOUCTBOM J]a’Ke IIPU IJI0X0H BUIMMOCTH — B IACMYP-
HYIO IIOTOALY ¥ BO BpeMs TyMaHa.

Takue ycTpolcTBa cTaju Ha3bIBaTh Tesierpadamu (OT I'DEUECKUX CJIOB «/IaJIeKO»
U «nuiry»). OZHaKO 3aKpenuyIoch 5TO Ha3BaHUE 3a YCTPOHCTBOM, B KOTOPOM CTaJIU
HCIIOJIb30BaThCA 3JIEKTPUUECKHe CUTHAJIBl. B coBpeMeHHOM 3HaueHNU TeJjierpad —
CPeJICTBO Ilepefjlauyl CUTHAJIA 10 IPOBOZAM MJIM IPYTUM KaHaJIaM 3JIeEKTPOCBA3H.

3abaBHO, HO 5P PEKTUBHBIA METO/] UCIOJIH30BAHUSA BJIEKTPUYECTBA JJIS Mepefavdn
COOOIIEHNH 13 OZHOU TOYKH B IPYTYIO pa3paboTaJ 4YeJI0BeK, KOTOPBIH K GU3UKe HE TMeJT

BbITOBbIE
YOOBCTBA

A

6 PA3BJIEYEHUA 5 MEAWLWHA
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OTHOILIIEHUSI U OB paBHOAYIIEH K Haykam. CambIit
WU3BECTHBIN M PACIIPOCTPAaHEHHBIN Teserpad n3o0pen
amepukanen Camiosn Ounim bpus Mopse. OH ObLI
XYZI0’KHUKOM, He MMeJI HUKAKOr0 Hay4YHOro oOpaszo-
BaHUs, HO CTPACTHO UHTEPECOBAJICH JIEKTPUUECTBOM.

B 1832 rogy Mop3se caenas cBOU IepBbIN 4Yep-
TEX 3JeKTpoMarHuTHoro tejerpada. B 1835 romy

e YPOK 2 o TEJIE[PAD o

SHAETE K BbI?

Tomac 281COH, KOTOpPbIN
5 net pabotan TenerpapucTom
N JOCTUT BUPTYO3HOMO MacTep-
CTBa B MPUEME 1 nepegaue,
ycoBepLueHCTBOBanN Tenerpad

TaKNM 06pa3om, YTOObl MOXKHO
6b110 13 ABYX MYHKTOB OTMPAB-
NATb O HOBPEMEHHO Co0bLLe-
HUA B 060MX HanpaBneHWAX,

1 Ha3Ban 3TO OyNJIeKCHbIM
mesnezpagom. [oToM HacTana

OH cTajl mpodeccopoM HayepTaTeJabHbIX HayK Hbro-
Mopkckoro yruBepcuTtera. Mopae paboTaJI Haz CBOUM
JETUIIEM YIIOPHO U IIeJIEyCTPEMJIEHHO, OIMPASCH
Ha CBOM pPa3pabOTKM M HAXOAKU JIPYTUX YYEHBIX.
U 2 cenTsa6ps1 1837 roy1a OH MPOBEJ IEPBYIO YCIIENTHY IO
neMoHcTpanuio pabotsl Teserpada. [locie mepBoit
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nobezibl eMy HeoOXoAuMO ObLII0 pa3pabaThiBaTh CBOE ouepefb K8AOPYNJIeKCHO20 g
JIeTUILle Jajibllle, OH Me4yTas IOCTPOUTDH IOJIHOIEH- annapama (o e TenerpaMmbl < ;
HyI0 Tejerpadguyn JuHuw. Ho ero uaen Haxoamam B AABYX HanpaseHAX). @ =
MaJIo OTKJIMKA, TIOKA er0 He MOJJIEP:KaJl OJUH U3 KOH- g
rpeccmeHoB B Bammurrone. B 1843 rogy Mopse yoenusn KoHrpecc B HEOOXOAUMOCTH g E

MIOCTPOEHU S NEPBOU SKCIIEPUMEHTAILHOM JIMHUHY TepeiaY, 11 yero Mopae O6bL1a 1aHa
conupHas cybcuaus. Tenerpaduble mpoBoa OBLIIN MPOJIOKEHBI OT Topoga baaTumop,
mtaT MapusieH, 0 ropozia BalmuHTTOH BI0JIb Kesie3HoM qoporu baatumop—Oraiio.

[lepBoe wucnbiTaHUe Tejerpada MPOBETU
1 mad 1844 ropa, xoTA TesnerpadHas JUHUA
emé He OBLIA IOJHOCTBIO JOCTPOEHA. ITO
ObLJIO BpeMs Iepesi BbIOOpaMU ITPE3UEHTa,
u oT JIubepasibHOM THapTUU OBLI BBIABUHYT
lenpu Kineii. HoBocTh mpuiia ¢ moe3zoM
u3 baaTumopa B TO MecTo, Iie HayUHAJIACh
TesierpadHas JIUHUA, MOCJIE Yero coobleHue
nepezianu o tenerpady B Bamunrron. [loesn
TeM BpeMeHeM IPOOJIKUJI CBOU MYyTh JI0 CTO-
snnbl. KakoBo ke ObLJIO yAMBJIEHHE MacCaXKU-
pOB moe3/1a, Korja, npruexas B BallnHITOH, OHU
y3HaJIu, 4TO HOBOCTh 0 I'eHpu Kilee onepenuiia
UxX Ha moiropa 4vaca. IlepBoe oduiuanpHoOe
coobrieHre ObLIO IIepefiaHo Tesierpadom cry-
CTS TPU HeZeau, 24 Mas 1844 roga. VI3 nome-
menuss BepxosHoro Cyma B BamuarToHe
B Basrumop ObLi1a OTIpaBJieHA TeJierpaMma,
O/lHa-eIUHCTBeHHadA ¢pas3a: «/luBHBI Jesa
Tsou, I'ocmogm».

YermenHple UCIIBITAHUS TPUBETUA K TOMY, UTO
BCKOpe BCI0 AMEpHKY OIlyTaJu ThICAYN KUJIOMETPOB IPOBOZOB TejerpadHBIX JUHUI.
Jlaxxe 1o AHY ATJIAaHTHYECKOTO OKeaHa IPOJIeTJIH TeJlerpadHble TUHUH, YTOOBI 00ECIIEUUTD
cBA3b Mex1y AMepukoil u Aurueit. K 1866 rogy 6b110 ycTaHOBIIEHO G0stee 161 ThICAYN
KWJIOMEeTPOB TeJjlerpadHBIX IPOBOJIOB. IlepBHIMU OlLleHUIU NIpeuMylecTBa Teserpada
TOPTOBIIBI, KOTOPbIE CMOTJIM MTHOBEHHO OTCHLJIATh 3aKa3bl U COOOIIATh O MOCTABKAX,
U JKYPHAJIUCTHI, TIOTOMY UTO OHU IOJIYUYHJIA BO3MOXKHOCTH PacChljIaTh IO BCEeU CTpaHe
HOBOCTH O COOBITHU Cpa3y ke M0CJIe TOT0, KaK OHO ITPOU3OIILIO.
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SHAETE K BbID

[lo n3obpeteHus Tenerpada
CyLLEeCTBOBaJ OfVH ObICTPLIN CMno-
€06 [OCTaBKM COOOLLEHMIA MO Tep-
puTopun AMepuKn, 0CoO6eHHO
B Te MEeCTa, rae eLlé He Obina
NPOJIOXKEHA »ene3Has gopora:
5TO MOYTOBAA KOHHasA ciy»ba

Paccmorpum mpuHnun pabotsl Tesnerpada. CHa-
Yyajia MeXJy JIByMsl TOUKAaMU IPOTATUBAIOT MIPOBOJ,.
B kax/101 TOUKe yCTaHABJIUBAIOT KJIIOYU U IPUEMHBIN
ammapar.

TeserpadHbBIN KJIIOY, KOTOPBIH CIIYKUT JIJIA
3aMbIKaHMA U IIpepbIBaHUA TOKA, UMeeT BUJ, pblyara
C DYJIEKTPUYECKMMM KOHTAKTaMHU Ha OJHOM KOHIle
U TOJIOBKOHM JJIi Ha)KaTUSA — HA JAPYroM. 3akper-
JIEHHBIM KOHeI| pblYyara IpUKUMaeTcs IMPYyKUHON

«[lMoHn Skcnpecc». Ho c noasne-
Huem Tenerpada cnasa «[oHu
DKCnpecc» NoMepKna.

K MeTaJITMYEeCKOMY BBICTYIIY C 3a’KUMHBIM BHHTOM,
C MOMOIIBI0 KOTOPOTO OH COEIMHSETCS ITPOBOJIOKOH
C IPUEMHBIM alIapaTOM CTAHI[UU U C 3a3€eMJIEHUEM.
[Tpu Ha’kaTUM Ha TOJIOBKY KJII0Ya KOHTAKThI HA JIPY-
TOM €ro KOHIIE, COeIMTHEHHOM C OaTapeei, 3aMbIKAI0TCsI, U B IMHUIO CBSI3H MTOCTYIIAET TOK
WJIM BKJIIOYAETCS pajionepeaTyuk. [Ipyu OTIyIeHHON T'OJIOBKE KJII0Y BO3BPAIIAETCs
B MICXO/THOE TT0JIO’KEHNE, KOHTAKThl Pa3MBIKAIOTCS.

ITpu€éMHUK COCTOUT U3 BeEP-
THKAJIBHOTO 3JIEKTPOMAaTHUTA,
pbluara B BUJie KOPOMbBICJIA U Yaco-
BOTO MeXaHH3Ma JJisl IPOTATHUBa-
HUs OyMa)KHOM JIEHTBI, HA KOTO-
PO phIYAT OCTaBJISIET YCJIOBHBIE
3Haku. Korma uyepes3 3eKTpoO-
MarHuT IPOXOAUT TOK, OH IIPH-
TATUBAET K cebe JKeJIe3HBIN CTep-
JKEHEK, HaXOIAIIHKCA Ha KOHIIE
pblyara. /lpyroe 1jedo pslyara
IIPYU 3TOM TTOJTHUMAETCS U ITPUKH-
MaeTcs K OyMaKHOU JIeHTe, KOTO-
PYI0O MeXaHU3M IPOTITUBAET IO
aTUM pbryarom. [IpmkuMaeTcsa kK 6yMaKHOH IIOBEPXHOCTH He BCS IMTOBEPXHOCTD phIUara,
a crasibHOe ocTpué. Kora Tok mpephIBaeTcs, TO IPYKUHA OTTATHBAET PhIUar B IIPEKHee
TOJIOJKEHUE. B 3aBUCHMOCTH OT MPOZOJIKUTETBHOCTH TOKA OCTPHUE phIyara OCTaBJIsSET
Ha JIEHTE CJIeJIbI B BU/IE TOUEK UM YEpToUeK. Ho /17151 Toro, 4TOOhI Ha OyMare ocTaBaJIMCh
CJIeZibl, KOTOpble MOXXHO 0e30IIHMO0YHO IIPOYUTATH,
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HY>K€H TOK 3HAUUTEIbHOU CUJIBI, YTO He BCET/1a MOXKHO
obecnieunThb. [I03TOMY BMeCTO OCTPOTro MITUPTA CTATH
HCII0JIb30BaTh HEDOJIBIIIOE KOJIECO, KOTOPOE HUKHEH
YacThlO0 IOIPY?KaeTcs B €MKOCTb C TYCTBIMH UYepHU-
snamu. Kosécuko npu aeiicTBuu nprubopa mocTerneHHo
IIOBOPAYMBAETCS U OCTaBJIseT HA OyMaKHOU JIeHTe
cJiesl KpacKH.

Omneparop-tenerpaduct ObICTPO  IPUIKHUMAET
U OTIIyCKaeT KJIIOY, HAa IPUEMHUK IIepe/laeTcsA cepus
3JIEKTPUYECKUX UMITY1bcOB. Hy>kHO ObL10 TpUIyMaTh
KaKOH-TO crocob 3amudpoBaTh nociaanus, u Mopae
paspabotas ocobblii koa. Kox Mopse, nin a3doyka
Mop3e (1HOr/Ia €€ Ha3bIBAIOT IIPOCTO «MOP3STHKA») —
npezcTaByieHre OyKB angaBuTa, udp 1 3HAKOB Ipe-

=
(@)

SHAETE IH BbI?

XoTs ¢ nomolpbto Tenerpada
coobLeHne nepefaBanochb
HaMHOro BbICTpee, YeM NOYTOM
W NOE340M, CKOPOCTb Tesle-
rpada 6bina orpaHNYEHHON.
TenerpaducT, kKakum 6bl BUPTY-
030M OH Hu Obls1, He MOT nepe-
Aatb 6onblie 40 CNIOB B MUHYTY.
Ha cnepytowem ypoke mbl pac-
CMOTPUM N3006pEeTEHNE, KOTOPOE
ewé 6onbLue ycKopuio nepe-
Jady MHpopmauun.
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IIMHAHUA IIOCJIEA0BATE/JIbHOCTBIO AJIMHHBIX 1 KOPOTKHUX CUTHAJIOB: TUPE U TOYEK. 3a eau-
HUIY BpEMEHU IIPDUHHUMAETCA JJIUTEJIbHOCTD OILHOﬁ TOYKH. Z[.TII/ITGIILHOCTB THPE paBHa
TpéM TOYKaM. Hay3a MEXAY 9JIEMEHTAMU OJHOTO 3HaKa — OJHA TOYKA, MEXK/AY 3HAKaAMHU

B CJIOBE — 3 TOUKH, MEXAY CJIOBAMH — 7 TOYEK.

B mecTe mepegaun TesrerpaduCT ¢ IOMOIIBIO KJTIOUA TIEPETAET CUTHAJIBI B MECTO ITPU-
éma. Tam BTOpO# TesierpaducT CIBIIIUT CEPHUIO IETIKOB, PACIIU(POBBIBAET COOOIIEHE

U JOCTABJIAET IIOCJIaHUE aJipecary.

Bot npumep az6yku Mop3e, B KOTOPOU eCTh He TOJIbKO OYKBBI 1 CAMBOJIBI, HO U KJTIO-

YeBbI€ CJIOBA:

Pycckunm andasut Linépbl, 3Hakn npennHaHUA 1 KOAOBbIe CNOBa
A .- P . 1 e——— - Ne ——e—
[ —.. C 2 oo « e
B R T - 3 cee—-— ' e——— .
r - y - 4 ceeen 0 ——————
il - () - 5 | eeees Y A
E X . 6 | —---- - R
K oo 1] —— 7 _—— KpaTtb c—eee
3 - y - 8 _———. noHan cee—e
7] .. 1] _——— 9 _———— / ——e—
n |.--- | W -—— 0 | --—--- 3HaK pasgena ——eem
K —.- bl —.—- ;| = - MNepe6on (ncnpaBneHne) | cccceee.
n - b —ee N T Hauyano nepegaun —ee——e
M -- 3 ce—ee ; —.—- FoTOBHOCTDb K Npuemy tm—e———
H - 0] ce—— : —— e Hauano gencreusa tme—e—e—e—
o -——- A e—.= ? ce——ee OKOHuaHMe nepepaun c—.—
n e——

~ ~ ) HIM®POBKA N3 IIEHTPA!

acneanaI‘/’I WJIU TIEPEeNuIIy Ha OTAeJbHBIH JincT a3byky Mopse

I/I MOTPEHUPYHCA C JAPY3bSIMHU, COCTABJISAA 3aKOJHUPOBAHHBIE

COO6H1€HI/IH u pacmmprBHBaﬂ uXx. [I0CKOJIbKY COOpYyAUTH Teserpad

6yneT CJIOJKHO, ITPOCTO 3alKChIBAWTE COOOIIEHUs Ha JIMCTKe Oymaru. He pac-

CTpauBaics, eCjI CHavYaJsa JIeJio MOUAET MeJIEHHO.

CMOREWDb OTBETHTL?

 C kakou 1eJIbI0 n300pesu tejaerpag?
? « 3a uTO OTBeUaeT TeserpadHbIA KI0Y?
m ¢ 3auTo OTBEeYaeT NPUEMHUK?
* Yto Takoe koj, uau a3doyxa Mop3e?
« Kakas pasHuIiia Me:kay TOUKOH U TUPe B a30yke Mopae?
* KT0o cunraerca uszooperaresieM rejerpacga?
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NnonPOGYA PA30GPATLCA

4 ,- ITouemy Tesrerpac ObLJI JIyYIIUM CPEICTBOM Mepeaavyn nHGOopMaun

B CBOE BpeMms?

e Kak TbI cuurTaceub, K KAKUM U3MEHCHHUAM B OGIIICCTBC IIPpUBEJIO

n3zoopereHue reserpada?

f v ASBBYKA MOP3E

>f HOTpeHprﬁCH BBICTYKUBATh JJINHHBIE U KOPOTKHE CHUTHAJIBI MaJIBIIEM.
3anumy Kakoe-HUOyZb cOOOIleHNe HA JUCTKe OyMaru, 3aKogupyi ero
#  a3bykoit Mopse. OTCTy4Yu ero «MOP3sTHKOU», U IIYCTh TBOH APYT MOMPOOYeT ero
3amucarh U pacuiudpoBarb. [I0TOM MOMEHSIHTECh POJISIMHU — IIYCTh APYT «OTIPABJISAET» Tebe

mUPPOBKY, a ThI €€ pacHinupyelrsb.

JT0 HHTEPECHO!

COMIOIJ1I MOP3E
1791—1872

Kem OH 6bl1 — XYQOXHUKOM WU M30-
6peTtatenem? bonbllylo YacTb CBOEN KU3HM
Mop3e cuntan cebsa XyaoxHUKOM, 1 6nnskue
cornawanncb C HUM.

Camioan Mop3e poagunca 27 anpens
1791 roga B ropoge YapnbcTtoH, wrat Macca-
yyceTc. B ero cembe pogunocb oguHHagUaTb
JeTel, HO [0 B3POC/IOr0 BO3pacTa AOXWUK
Tonbko cam CaMmi0o3n M ABa €ro Maaflimx
6pata. xeanp Mopse, otel Comioana, Gbin
CBALWEHHNKOM 1 reorpadom, OH Hammcan
NnepByld aMEPUKAHCKYI0O KHWUFY MO reorpa-
¢dun. Uma [xeguaa Mop3e HaBcerga cBzaHO
C reorpaduen, Tak }e Kak ums ero gpyra, Hos
BebcTepa, Bcerga OymeT accouMmpoBaTbCA
co cnoBapsamMu. Y [Ixeaupaa 6bin o4eHb UHTe-
pecHble Opy3ba: Kpome Bebctepa oH elwé
apyxun ¢ Ixxopaxem BawmHrToHoM.

Korga Camioany ucnonHunocb 14 net, oH
noctynun B Menbckuin konnemx. K coxane-
HUIO, OH 60JIbLIe BHUMAHWA yaenan cTpenbbe
M KaTaHWI0 Ha NblKax, YeM 3aHATuaMm. OTteu
CEPbE3HO MOroBOPWMSI C CbIHOM, MOMPOCU
ero ogymatbcs, 1 CSMI03/T HAaKOHEL-TO Yro-
MOHWIICA 1 3aHANCA yuyébon. EMy oueHb Hpa-
BUINCH NIEKUMW NO 3NIEKTPUYECTBY, HO HAaCcTO-
fALLEeN ero CTpacTbto 6bi10 prcoBaHue. Mocne
OKOHYaHWA KonnegXa, 4tobbl nopagoBaTb

poautenen, Camioan paboTan NpPOAABLOM
KHUr. PaboTtan oH OHEM, a HOYblO PUCOBaJ.
Pogutenun sugenn, Yto OH TanaHTAUB, NOOUT

xuonucb. [lostomy, nompocuB NOMOLLK
y apy3en, pogutenn nocnanu Camiosna B JIoH-
JOH 13yyaTb NCKYCCTBO. Yepes yeTbipe roga
OH BepHyncA B CoegunHEHHbIe LLTaTbl n oTnpa-
BWNCA MyTelweCcTBOBaTb MO CTpaHe, pucysA
noptpeTtbl. OH 3apabatbiBas Ha 3TOM KOMEenKu
N He HaXunn 60raTcTBa, 3aTO B MOE3Ke HaLLEN
cebe »keHy. OH »eHunca Ha Jlykpeunn MNuke-
puHr B 1818 rogy, n y HUX poamnocb Tpoe
getein. lNMoka Camioan nyTewecTBOBas, OHA
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Xuna co ceoumun pogutenamn. Ho, HakoHel,
paboTbl Mop3e npr3Hanm, 1 OH CTan OfHUM
U3 CaMbIX M3BECTHbIX XyAOKHUKOB AMEPUKN.
B 1819 rogy oH Hanmcan NopTpeT Npe3naeHTa
MoHpo v 3gaHune lManatol MNpefcrtaButenen.

B 1825 rogy, kak pa3 Korga Camtoan 6bin
B oTbe3fde, ymepna Jlykpeuus, ero >keHa.
He Tonbko TAXEnaa notepA CTPaLIHO Mopa-
3una CaMI0311a, HO 1 TO, YTO OH Y3Has 0 CMepTu
XeHbl TONbKO Yepe3 HEeCKONIbKO HeAaenb.
Mop3e BepHynca B Hblo-Mlopk ¢ MbICnbio
0 TOM, YUTO HY>KHO MPeKPaTUTb CTPaHCTBUA. OH
Kynuia AOM U C Fpynnon KOner-XyaoXXHUKOB
ocHoBan obuwecTBo Kusonucues. Konneru
Bbl6panu ero mpesugeHTom n B 1829 rogy
oTnpaBunu yuutbca B EBpony, B Wrtanuio.
K Tomy BpemMeHM OH MOo-npexHemy He Mor
3apabaTbiBaTb [OCTATOMHO [JeHer CBOVMM
nopTpeTamu, NO3TOMY NPoAan AOM, OCTaBuWi
JeTel CoO CBOMMU POAMUTENAMM 1M OTNPaBUACA
YyUnTbCA fanbLue.

BepHynca oH uepes Tpu roga v nNpuBEs
n3 EBponbl npekpacHyl ugeto. Bo3spalya-
ACb AOMOW, OH YCAbilan Ha MapoXofe pasro-
BOp 00 3/1eKTPUYECTBE U 3JIeKTPOMarHuTax.
Kakon-To naccaup npeanonoxusl, 4to nepe-
Jaya cooObLLeHN C NOMOLLbIO SEKTPUYECTBA
BMoOJIHE peanibHa. Mop3e 3aropenca vgeen,
N OCTaTOK MYTU MOCBATWI Pa3paboTKe anek-
Tpuuyeckoro Tenerpada. Mo Bo3BpaLieHUn
B Hblo-Mlopk Mop3e kakoe-To Bpems npe-
nofdaBan B YHMBEPCUTETE HauyepTaTenbHble

XUBOMUCb U 3aHANCA WCKIIOUYUTENIbHO M30-
6peTaTenbCTBOM.

Pa3paboTka, a 3aTeM 1 BHegpeHue Tene-
rpadga OKasanucb CJIOXKHbIM Jenom. [axe
nocne TOro, Kak cuctemMa nepegaun cur-
Hana 6bl1a yxe pa3paboTaHa, Ka3anocb, OHa
He Oblfla HUKOMY Hy»Ha. Mop3e cTolko Tep-
nen XpoHuYeckyto 6eaHOCTb U MOCTOAHHbIE
Heygaun. Hanpumep, Ha O4HOM Y3 UCMbITaHUN
TenerpadHoOM NMHUKM NpoBoAda ObiNn NpPoso-
XeHbl no aHy ya3soHcKoro 3anuBa. Kakon-to
pbibak BbiTalua NPOBOA W, HE 3Has YTO 3TO
M 3a4eM, nepepesan ero u 6pocun obpPaTHO
B peky. Ho Mop3e pgoxxpanca nobegbl — cHa-
yana B 1843 rogy Konrpecc CLUA pan emy
3aKa3 1 cybcmanio Ha coopy»keHue Tenerpad-
HOM NMHUM OT banTumopa Ao BawwHrtToHa.
Ha noctpoiiky nuHun y Mop3e 6bi10 TObKO
[iBa MecsALa, Ho OH ycnen, u Tenerpad 3apabo-
Tan. [paBaa, y>ke nocsie Toro, Kak BCO CTPaHy
OKyTanu TenerpadHble nuHuM, Mop3se npu-
LWNOCb MepeXuTb MHOXEeCTBO CYAOB U pas-
OGMpaTeENbCTB, AOKa3blBaA CBOE aBTOPCTBO
Ha n3o06peteHue. Ho B 1854 rogy BepxoBHbii
Cyn npuv3Han ero aBTOpCKMe npaBa Ha Tene-
rpad. Ana Mop3e 3aKoHYMANCb AHW 6efHOCTU
1 Hecyactm. OH nony4van Hemasnble AeHbru
3a BHegpeHue cBoero n3obpeteHna B CLUA
n B cTpaHax Esponbl. B 1848 rogy oH cHoBa
MEHWJICA, Ny Hero poanNoch eLwé Tpoe aeTen.
Ymep Camyanb Mopse B 1872 rogy.
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Kak paGoraert Tenethon?

NEPEABWXXEHNSA

CPEACTBA

2

r I Vb1 BpA/ JIU IIpe/ICTaBJIsAElIb, KAK BBITVIAAUT Mmee-
epamma — cooOleHre, IepeaHHOe IO TeJle-
rpady; MOXKeT, TOJIBKO B KUHO BHUEJ. DTO MOHATHO:

= X o
= C/10BAPb: HayKa He CTOMT Ha MeCTe, W Ceiiuac y uesioBeYecTBa
= « MUKpPOQOH ecTb ropaszo Oojiee OBICTpBIe CIIOCOOBI Iepemadu
Ll
Ta + aBTOMaTHYecKas nHpopmanuu. Ho B 1844 roxy rtesnerpad 6bly1 peBOTIOIMOHHBIM
w9 TenedoHHas IIPOPBIBOM B HayKe U TEXHHUKE.
@ = craHuyua (ATC) OnfHaKO HAa HTOM 3KCIEPUMEHTHI C HJIEKTPHYECTBOM U Iepe-
m * (OTOBaA CeTb Javeil mHGOPMAIUM HE OCTaHOBUJIMCH. M3o0perenue TeedoHa
ONONHUTENbHBIE TOBJTHAJIO HA JKU3HD JIIO/IEH eIe OoJibllie, ueM u300peTeHune TeJie-
C/IOBA: rpada. Ho Bcé ke — 6e3 Testerpada He Ob1710 OBl U TesleoHa.
* BOJIOKOHHO- H3oGpeTenue Tenethona

onTuueckui kaGenb N3ob6peratesiem TenedoHa cuutaetcsa Asiekcaap ['paxem

Benn. O pomumiicsa B duuubypre, llotmauausa (peruod Besmko-
Oputanun), B 1847 roxy. Marb AsekcaHjyipa ObLIa TPaAKTUUYECKH
IJIYXOW, U €ro C JIeTCTBa UHTEPeCcOBaJ TOJIOC KAaK sIBJeHUE U KaK CPEICTBO KOMMYHHU-
Kanuu. bes 3HaUMTEIbHYIO0 YacTh CBOEH JKU3HU MOCBATUJI TOMY, YTO 00ydYas INIyXUX
o6nfTbc;1 € IOMOIIIBIO YCTHOH PeHH. ‘ SHAETE JIM BbI2
JIeKCaHp ObLT MPUPOKAEHHBIM HU300peTaTeseM:

ell€ IMOJ[POCTKOM OH cJlejlajl MAUIUHY JUJIA JIyIIeHUs
3epHa. Y Hero ObLJI ENKUH U MBITJINBBIN yM, U BCTpeYa
C YeJIOBEKOM, KOTOPBIH IBITAJICA CO3/IaTh MAIIUHY JJI
BOCITPOM3BEJIEHUS YeJIOBEUECKOW pedH, OUeHb 3anH-
TepecoBasia ero. HacToysibKO 3amMHTepecoBajia, UYTO
OH ¢ OpaToM co3/1ajl MPOTOTHI TOBOPSIIEH MaIllWHBI.
B 1870 ropy, nocsie Toro xak oba 6para AJyiekcaHapa
yMepJu OT TyOepkysésa, ceMbs besa mepeexasna
B Kanany. Anekcanap He ocrasics B Kanaze, a Hamen
paboty B Boctone (CIIIA), roe mpemnosiaBai AJjisi TIIy-
XUX CTyZeHTOB. OTel AJleKcaHapa IMPUAYMaJl CUCTEMY

BbITOBbIE
YOOBCTBA

A

AnekcaHgp benn nogan
3aABKY B BalwMHrToHckoe
naTeHTHoe 6l0po Ha CBO&
n3obpeteHue 14 peBpansa
1876 roga, n3obpeTeHne Hasbl-
BaloCb «roBopALWmA Tenerpad».
[BymsA yacamu no3s»ke 3asABKY
Ha «YCTPOMCTBO AfA nepefayn
1 NMpMEMa BOKaJIbHbIX 3BYKOB
TenerpadHbiM cnocobom»
nogan Snvwa lpen us Ymkaro.

6 PA3BJIEYEHUA 5 MEAWLWHA
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CHUMBOJIOB, KOTOPBIMU 0003HAYAIU
BCe B3BYKH Ppa3TOBOPHOTO S3BIKA,
U C TIOMOIIBI0 3TOH CUCTEMBI AJIEK-
CaHJp YYHJI TIyXHX JIeTed YCTHOH
peun.

Y3HaB MHOTO O TOJIoce U BUOpa-
nuAx ropsaa, besr 3apasncsa Bompo-
COM: KaKUM 00pa3oM MOXKHO IIpe-
BPaTUTh  3BYKOBbIE  KOJIeOAHUS
B BJIEKTpUYECKUEe CUTHAJbI. MOXKHO
cKazaTh, uzes TejedOHA 3apOJU-
JlacCb UMEHHO B TOT MOMeHT. Ilep-
Boe coob1ieHue 1o TeaedoHy ObLIO0
nocjiaHo 10 Mmas 1876 ropaa, Korjaa
Asnekcanzap I'paxem benn mnpowus-
Héc B TpyOKy, obOpamasch K CBO-
eMy HamapHuKy: «Mwucrtep BartcoHn,
MOZIOUIUTE CIoa, BbI MHE HYKHBI».

[TepBbie TesteOHBI OBLIU OTHO-
HaIpaBJIEHHBIMU: C OJJHON CTOPOHBI
MO>KHO OBIJIO ITIOCHLIATH COOOIIEHHE,
a ¢ Ipyro — MpuHUMATh, U HUKAK
nHaye. Ho wupea  aByCTOpOH-
. Hero OOIEeHHsI BUTaJla B BO3MAYXE,
AHEKcaHAp benn 3BoHUT M3 Hbl‘O'MopKan“Karo (1892 ron) U BCKOpe C obeunx CTOPOH CTaJIu

yCTaHABJIMBATh W TIEPEJIaTUNKH,
U IPUEMHUKH, TO €CTh KaXK7[asi U3 CTOPOH MOIJIA ¥ TOBOPUTD, U CJIYIIATh.

Kak paGoraer Teneton

XOoTs ¢ TOro BpeMeHH TeXHOJIOTUsI Tesle(pOoHUU Oblyia U3PAMLHO YIydIlleHa, TPUHITUIT
paboTsl TesiedoHa ocTaércs npexxkHuM. OTIpaBHasA TOUKA KAXK/I0T0 Tesle(OHHOTO CO00-
mEeHus — MEKPO(OH. DTO YCTPOUCTBO, KOTOPOE NEPEBOUT 3BYKOBBIE BOJTHBI TBOETO
rojoca B dJeKTpuueckue curHasbl. Kosebanus rosoca
OTpakamTcs B U3MEHEHUU CUJIbI M YaCTOTHI 3JIEKTPH-
YecKOoro CUTHaJia. QJIeKTPUYECKUN CUTHAJI UJET IO IPOo-
BOZIaM OT TBOero TesiedOHA /10 APYTOro, e MPUEMHUK
npeobpasyeT 3JIEKTPUUYECKUI CHUTHAJ 0OpaTHO B 3BYKO-
BbI€ BOJIHBI, KOTOPbIE MOXKHO YCJIBIIIATH Yepe3 JUHAMUK
B TPyOKe TesiepoHa.

CHayasia mpoliecc Iepefadyul COOOIIEeHWH U3 OXHOU

TOUYKH B APYTYI0 OBLI OCTA-
SHAETE I BbI? TOYHO mpocT. OnuH TeJe-
(oH HANIPAMYIO COEUH AU
IIPOBOJIOM C JIDYTUM TeJie-
¢donom. Ho xenaromux
obmarbea 10 TesedoHy
CTAaHOBHUJIOCH BCE OOJIbIIIE,
U TEeXHOJIOTHUS IPAMOro
MO/IKJTIOUEHU A CTaHOBU-
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B TenedoHe benna
He Obl/10 3BOHKa: BbI30B MPO-
13BOANNCA Yepes TPYOKy
npv NOMOLM CBUCTKA. 3BO-
HOK NMOABWICSA MO3Xe — OH
6bln1 M306PETEH KoMeromn
benna T. BatcoHOM.
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Jlach HEIpHUEeMJIEMO.

beiin MIPUAYMaHBI

crelasibHble Y3JIbl —

KoMMmMymamopbwl,

KOTOpbIE CTAHOBUJINCH ]
IPOMEXKYTOUHBIM .
3BEHOM B Iiepejiaue
curHasa. OHH pac-
Npe/iesissid CUTHAJIBI

o HAIpaBJIEHUSM

U HAIpaBJIAId KaxK-
ZIbI B HY?>KHO€E MeCTO.
Jlna  Toro  4TOOBI
COEJIUHUTD 3BOHS-
IIETO C HY>KHBIM €My
HOMepoM TesieOHa,
omepaTop TTOJTKEH
ObLI BPYYHYIO Ilepe- “
KJIIOUUTh KOHTAaKTHL. Oneparopbl TenedoHHOro Kommytatopa (pororpadma Hauana 20 Beka)

B Hamm gHU TBOW 3BOHOK CO CTAI[HOHAPHOT'O
TesiepOHA TTPOXOJIUT HECKOJIBKO aBTOMATH-
gyeckux TesiepoHHbIx craHnui (ATC), roe
obpabaTbhIBaeTCs 3JIEKTPOHHOM allmapaTypou
Y HaIIpaBJIsIeTCS B HY>KHOE MECTO.

Ecium ThI XOuemb ¢ KeM-TO IIOTOBOPUTH
o TeyedoHy, TO JJIA COEAUHEHUS ThI CHa-
yajia Habupaelib HoMep TesiepOHa TOrO YeJsio-
BeKa, Ha)KUMas KHOINKH Ha IaHEJH CBOEro
TesedoHA WM Habupas mudpsl ¢ ITOMOIIHIO
nucka. /o Toro, Kak TBOH rosioc OyzieT mpeoo-

pa30BaH B 3JIEKTPUYECKHE CHUTHAJIBI, HYKHO
YCTAaHOBUTH  MApIIPYT,
10 KOTOPOMY IpPOUAYT
curHaysipl.  Habupas
HOMED, Thl YKa3bIBa-
elllb, Ky/la UMEHHO
HAIllPaBUTh TBOU
curHas. CUTHAJI MOXKeT MPOCTO MOUTH MO TesaedOHHOU
JIMHUH, TI0 TPOBO/IAaM. A MOXKET, IPUIETCS €r0 HAIIpaB-
JISITh HAa CIYTHUK, a CIYTHUK OTPA3UT CUTHAJ B HYX-
HYIO0 TOUKY. 3BOHKH Ha OOJIbIIIHE PACCTOSHUS U 3BOHKHU
M0 MOOWJIBHBIM TesiepOHAM YacTO HAIPaBJIAIOTCS

yepes CIIyTHUKH.
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MobGunbHbie Tenetonbl

Mo6usbHbIe (COTOBBIE) TesieOHBI celiuac ecTh MPAKTHYECKU Y BceX. ITO YAOOHBIE,
KOMITAKTHBbIE TIEPEHOCHBIE YCTPOUCTBA, KOTOpPbIE O0ECHEeUnBAIOT TeOS CBA3BI0 IOUTHU
B J1000M Touke Mupa. Ha camom Jiesie coToBbIi TesedoH — 3T0 paauo. Takoii Tesedon
mepeaéT CUTHAJI C IOMOIIBIO PA/IMOBOJIH. B HAacTOAIIEM PaINo UJIH TEPEHOCHBIX PAIUAX
CUTHAJI IEPeTa€TCs TOJIBKO B OTHOM HaIIpaBJIeHUU. A MOOUTbHBIE Tesle(pOHBI paboTaIOT
[0 ZIPYyrOMY IIPUHIMIY: TaK Ha3bIBaeMas AYIJIEKCHAs CHCTEMA CBS3U HCIIOJIb3YET [BE
YacTOThl OJTHOBPEMEHHO: OJIHY — /IJIs pas3roBopa, pyryio — Ay npuéma. O pajino Thl
y3Haelb O0JIbIIE B CIIEAYIONEM YPOKE.

B ocHOBe MOOHMJIBHOU CBSI3U JIEXKUT TaK Ha3bIBaeMas cOTOBaA ceTh. OHA COCTOUT
U3 COOCTBEHHO COTOBBIX TesiedOHOB, 0A30BBIX CTAHI[UHA, KOTOPbHIE PACIIOIATAIOTCA
Ha CHEIUaJIbHBIX BBIIIKAX U KPBIIIAX 3[aHUH, © KOMMYTAaTOPOB, KOTOPbIE CBS3BIBAIOT
STU cTaHIUH. Ba3oBas cTaHIMA JIOBUT CUTHAJIBI OT BCEX COTOBBIX TesIe()OHOB, KOTOPHIE
HAXO/IATCSA HA ONPEIEIEHHOM PACCTOSHUHY OT He€. 30Ha MMOKPBITHSA OAHOM Oa30BOM CTaH-
I[UY [IPEJICTABJIAET COOOU KPYT, 30HBI MOKPBITUA MEXK/Iy CTAHIIUAMHU ME€PEKPHIBAIOTCA,
00pasys IMIeCTUYTOJIBHUKH, ITOX0KHE HA ITYEJINHBIE COTHL. VIMEHHO IM03TOMY TaKas CETh
Y Ha3bIBaeTCS COTOBOM.

BKJ1I04€HHBIN COTOBBIN TesleOH NOCTOSHHO MPOCIYIINBAET 3GUP U HAXOUT CUTHAT
Osmrokaiiine 6a3oBoi craHnuu. [lociie Yero oH OTIPABJISAET €l CBOM 0COOBIA UeHTU(U-
KaI[MOHHBIH Ko/, TesiedOH U CTaHIMA TOAIEPKUBAIOT IIOCTOSHHBIN KOHTAKT, ThI MOKEIIIb
YBUJIETh TO HA DKpaHe JII0O0ro MOOMJIBHOTO TesedoHa, 00 3TOM TOBOPUT HHIUKATOP
cBsa3u. Eciiu TesiepoH BBIXOMUT U3 TOJIA AeHCTBUA 6230BOM CTAHITNH MJIU KAYECTBO PaI0-
CHUTHAJIa 00CTY?>KUBAIOIIIEN €ro COTHI yXYIIAeTCs, OH MBITAETCS HAJIAIUTh CBA3D C APYTOM.

EcTp palioHBI, KOTOPBIE HAXOAATCSA CJIMIIKOM JIaJIEKO OT CTAHIMI WJIU OKPY>KEHBI
€CTECTBEHHBIMH IIPEIATCTBUAMU (HAITPUMeED, T0JTMHA MEXKY TOp), — B TAKOM MeCTe TBO!
MOOUJIBHBIN TeieoH paboTaTh He Oy/IeT, CUTHAJ OT HErO He CMOKET ITOMMAaTh OJIHKa-
Iy 6a30BYIO CcTaHIMIO. Bosbllioe coopy»keHHe TOXKe MOKET MeIIaTh IPOX0XKEHUIO
CUTHAJIa; IVIYIINTCS OH TaKKe B METPO U IO/I3€MHOM IIEPEXOIE.

[TepBbie coTOBBIE TeslePOHBI OBIN AHA/10208bIMU. DTA TEXHOJIOTU JOCTATOYHO Oec-
MEPCIEKTHUBHA, V¥ HEE CIIUIIKOM MHOrO orpaHmveHuil. HoBble TesiehOHBI UCIIOIH3YIOT
Oosiee ymOOHBIN METOJ Iepeladr CUTHajla — yu@posoil. B Takux TemedoHaX JaHHBIE
oI(PpOBBIBAIOTCSA, /IJISI ITOTO UCIOIb3YETCA ABOUYHBIN K07 (0 TOM, UTO 3TO TaKOE, THI
y3HaeIlIb Ha YPOKe, TIOCBAIIEHHOM KOMITBIOTEPAM), ¥ CXKUMAIOTCS JIJIS1 TOTO, YTOOBI B JIaH-
HOU YaCTOTe «IIPOXO/IMJIO» KaK MOXKHO OOJIbIIe cUTHAJIOB. IIpy aHAIOTOBOM CBA3U TeJte-
(oH MOKET IPUHATH TOJILKO OJINH 3BOHOK, a ITU(GPOBON METO/T IJAET BO3MOXKHOCTD IIPOUTHU
HECKOJIBKMM 3BOHKaM. [Ipoie roBopst — Thl pa3roBapuBaelib 0 MOOUJIBHOMY, HO €CJId
Tebe B TOT MOMEHT ITO3BOHUT €Illé KTO-HUOY/ b, THl MOKEIIb IPUHATH U BTOPOU BHI30B.

Kakxumu cranyT tenedonsl B Oyaymem? Kto 3Haet... Ho mocsienHue Tobl MOKa3bl-
BAIOT, UTO MX ITPOU3BOAUTEJIH CTAPAIOTCA IPU/IYMBIBATH JJ1s1 HAC HOBBIE CIIOCOOBI 001IIe-
HUS U Tepefadyn WHGOpManuu. A 3HAYUT, TejaedOHBI CTAHYT eme Oosiee yIOOHBIMU
Y MHOTO(PYHKIIIOHAJTbHBIMH.

~__y CAMO/IEJIbHBIN TEJIE®OH

Iessn: caenats caMblii TPOCTO TestedoH
HeoO6xomumbie MaTepuaJsIbl: /IBa OyMakHBIX CTAKaHINKA, 0€UEBKa,
————— CKpeIKH.

Xoa paGoThI
1. OCTpBIM KOHUMKOM T'pudesis KapaHalla MPOTKHU MaJeHbKOe OTBEPCTHE B JTHE
CTaKaHYMKa.
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2. IIpomeryr  Oeu€BKy  4epes
OTBEpCTHE W  IPUBSKH
K KOHITy O€UEBKH CKpEIIKY,
yTOObl OHA He BBICKOYMJIA
13 OTBEPCTHSI.

3.To ke camoe mpozenau
CO BTOpPBIM OyMaKHBIM CTa-
KaHYHUKOM H JIPyTUM KOHI[OM
OeuYEBKM.

4.Bo3pMU OJUH KOHEI TeJie-
¢doHa u monpocu Apyra B3ATh
ApYTOH. H

5. Pazoiiiurech B pa3Hble IIOMe-
IIEHU S U XOPOIIEHbKO HaTAHUTe OeuéBKy. Teneps pasroBapuBaiiTe: OJ{UH TOBO-
PUT, UCNOJIb3ys CTAKAHYUK KaK MUKPOQOH, APYrod CiyllaeT, IOAHOCA K yXY
crtakaHuukK. [Totom MeHsieTech. ThI JOJT?KEH YCIIBIIIATH CBOETO APYTA, JIaKe eCIU
OH T'OBOPUT JIOCTATOYHO THUXO.
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NEPEABWXXEHNSA

CPEACTBA

Bompoc
O0BsAcHH, Kak paboTaeT 53TOT caMo/le/IbHBIN TesieoH. UeM OH IOX0K Ha HACTO-
AMAA? A 9yeM oT/IMJaeTcs?

2

CMOIREWDb OTBETHTL?

¢ 3aueM HYy:keH TesiePOoH?
» 3aueM HykHa U PpoBas NaHeJ b UJIH JUCK TeaedoHa?

n ¢ KTo cunraerca nuszooperaresiem reaedoHa?
* Yto Takoe coTOBbIN TeaedoH?

BOEHHbIE
M3O0BPETEHUA

3

NnonPOGYA PA3OGPATLCA

? » Kak moBsussia padora Astekcanapa beJuia ¢ niyxumu 1eTbMu

Ha u3o0OpereHue rejiepona?

* Yem paboTa coTOBOrO Tes1e()OHA OTIMYAETCA OT PA0OOTHI OOBIYHOTO
TejgedoHa?

BbITOBbIE
YAOBCTBA

A

' ' BOJIOKOHHO-OIITUYECKAA CBA3b

* Ha MIPOTAKEHUU MHOT'UX JIeCATUIIETUH /1714 TesieDOHHBIX JIMHUM IIPOKJIa-

ZIbIBAJIM MeTaJIJInUecKye IIPOBO/A, 110 KOTOPhIM U LN curHasbl. Cei-

4 gac BMECTO METaJUIMYECKUX IMPOBOOB HCHOJIB3YIOT TAK HA3BIBAEMBIN BOJIO-
KOHHO-ONITHYEeCKUH Kabestb. Ecyiu paccMaTpuBaTh CUTHAJ BHYTPH IOMEIEHU S, TO HE UMEET
3HAYEHHs, [0 KAKUM KabeJIsiM OH UJIET — 110 OIITOBOJIOKOHHBIM WJIM TPA/IUIIHOHHBIM, TeJIe-
¢doH B s060M cirydyae ImpeBpallaeT 3BYKOBOH CHTHAJ B ayieKTpuueckuil. Ho kak TOJIbKO
BJIEKTPUYECKUN CUTHAJ BBIXOJUT 32 IPeJiesibl TBOETO /I0Ma, OH IIpeo0pasyeTcs B CBETOBbIE
HMMILYJIbCBI, KOTOPBIE IIEPEIAIOTCS 110 TOHKUM CTEKJITHHBIM BOJIOKHAM. CBETOBBIE CUTHAJIBI
B OIITOBOJIOKHE ME€PEAIOTCA HAMHOTO OBICTPEE U € TOPa37[0 MEHBITUMH UCKAKEHUAMU, UeM
9JIeKTpUYECKHUe B MeTaJINYeCKOM IIPOBOJIE.

6 PA3BJIEYEHUA 5 MEAWLWHA
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Bo0J/JIOKOHHO-ONITHYECKHH (v
OIITOBOJIOKOHHBIN) Ka0eJb  COCTOUT
M3 COTEH TOHYAHIIMX IMPO3PAYHBIX CTe-
KJIAHHBIX BOJIOKOH. Kaskj0e BOJIOKHO —
ATO CTEKJISTHHAs CEepAIIeBHHA, MOKPBITasI
oTpaamouei 0607109koii. CBeT mepeHo-
CUTCsI BHYTPU BOJIOKHA, OTPAXkKasCh B HEM
U He BBIXOJA 3a 000J10uKky. CooOIeHus
[EPeJalOTCA B BUJIE CBETOBBIX HUMITYJIb-
COB, TEHEpPHpPyeMbIX JiazepoM. Kamoe
BOJIOKHO MOXKET TIepeZlaBaTh TBICAYHN
BBI30BOB OZITHOBPEMEHHO.

i | @ (i
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IleJs: caenaTh CBOI COOCTBEHHBIN «OIITH-
YecKUH KabeJsb».

HeoGxoaumple MaTepHaJjbl: KapTOH-
Has KOpoOKa, 4épHas Kpacka, TOHKMU TMOKUI IJIACTUKOBBIN IIJIAHT, IJIACTHJINH, KYCOK
MIPO3PavyHOTO IJIACTUKOBOTO MTAKeTa, CKOTY, (POHAPHK.

Xox padoThI

1. [Tokpace kKapTOHHYIO KOPOOKY U3HYTPU B YEPHBIH IIBET.

2. [Tpopexb B G0OKOBOI cTOpOHE KOPOOKH HEDOOJIBIIOE OTBEPCTHE, Oiike K e€ aHy. OTBep-
CTHe JIOJKHO OBITh TAKOTO pa3Mepa, YTOObI uepe3 Hero MOXKHO OBLJIO IPOIIYCTUTH T'U0-
KU IIJIACTUKOBBIN IIIJIAHT.

3. OTMEpPH KYCOK IIJIAHTA IJTUHON 20—30 caHTUMETPOB. OTpekb OTMEPEHHBIN KYCOK.

4. Terepp Tebe HYKHO OyZeT 3alOJHUTH

HNUTaHT Bofod. IloaTOoMy OfMH ero KoHely

3aKpOU KYCKOM ITPO3PAvYHOr0 IJIACTHKOBOTO

IaKeTa W 3aKpenu CKOTYeM, YTOOBI BOAA

He BBLJINBAJIACh.

5. IIpOTOIKHM 3aKpBITBIN KOHEI[ IIJIAHTa

BHYTDPb KOPOOKH.

6. Bo3pMU IJIACTHIMH W 3aMaXb IIIeJIH

MeX/ly CTEHKOM KOpOOKU U IIJIAHTOM TaK,

yTOOBI CBET HE TOIAaJIaJl BHYTPh KOPOOKHU.

MO3KHO A1 HAZIEKHOCTH HAJIETUTD TJIaCTH-

JIVH ¥ CHAPY?KH, ¥ BHYTPU KOPOOKH.

7. Pa3amMecTn muIaHT BHYTPU KOPOOKH Tak,

yTOOBI 3aKPBITBIH KOHEI[ ObLI HaIpaBJieH

BBEpX.

8. 3akpoii MITOPHI, BHIKJIIOYH CBET — B 00IIIEM,

czesial Tak, YToObI B KOMHATE CTAJI0 TEMHO.

Ecnu 3TO cnmesiath He TOJIy4aeTcs, HaKpPOH

cebsd U KOpOOKy ueM-HHOyZb IJIOTHBIM

Y TEMHBIM, YTOOBI CBET CHAPY’KU HE MPOHHU-

KaJI B TBOE YOEXKUIIIE.

9. Tenepp nmocBeTn POHAPUKOM B OTKPBITHIU

KOHeI] [IIJIAHTa.
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2

BOEHHbIE
M3O0BPETEHUSA

3

BbITOBbIE
YAOBCTBA

A

BeiBOj,
Tel yBUAMIIB, KaK CBET (POHAPUKA CHUAET
13 3aKpBITOr0 MaKeTOM KOHIIA 1yiaHra. CeeT
IIPOIIIEJ Yyepe3 BOAY B IJIAHTE TaK JKe, KaK
OnToBONOKHO — INaBHOE AOCTIKEHNE OH IIPOXOJUT Yepe3 CTEKJIO B ONTHYECKOM
B TEXHONOrun nepepaun uHpopmauuu BOJIOKHE.
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T 10
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* yanutenb
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0 - “
g 9 * uudpoBoii curHan
|—
E % JONONHUTENDHDBIE
q_ C/10BA:
* pe3oHaHC
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Bﬂaroz[apﬂ Teserpady 4esoBeK IMOJyYHJ BO3MOXK-
HOCTh OTIIPABJIATH IIOCJTIaHUE Yepe3 Bechb KOHTU-
HEHT, U a/ipecaT MOJIyJas ero IPaKTHIYECKH CPasy Ke.
TenedoH a1 BO3MOKHOCTB JIIOZAM CIIOKOWHO Pa3roBa-
puBaTh ApPYT C JPYIOM, XOTS UX Pa3JesfaioT COTHHU
KUJIOMETPOB. ATU U300peTeHN s YCKOPUJIH Tiepefiauy HH(pOpMaIuu,
HO y HUX OBLJI OIFTH OOJTBIIION HETOCTATOK: HU TeJierpad, Hu TesiedoH
He paboTaloT 6e3 3JIEKTPUYECKUX IIPOBO/IOB. B mpeapIayIieM ypoke
MBI TOBOPHJIA O MOOUJIBHBIX TeJle()OHAX, KOTOPBIE UCIIOTb3YIOT JIJIA
CBSI3U PaJIMOBOJTHBIL, TO3TOMY UM He HYKHBI IIPOBO/IA. DTO CTAJIO BO3-
MOKHBIM 0J1aro/1apsi TOMY, YTO MHOTHE YUEHBIE TT0CJIe U300peTeHn s
Tesierpada u TeslepoHA MBITAJTUCh HAUTH CcIOCcOO OecrpoBOHOMN
nepesiadyu HHGOPMAIIMH — U B PE3YJIbTaTe MOSBUIIOCH PAJIHO.
Cy1iecTBOBaHME PaJIMOBOJIH BIIEPBbIE MaTeMaTUUECKH BBIYHC-
s moTiaanackuil yuenniid [xkeiime Kiepk Makceses B 1865 roxy.
Hewmenkuit yuénsiii-puszuk I'enpux I'epr; B cBOMX oOmbITax
B 1886 roxy moaTBepAHNJI TeOopeTHYecKUe BBIBOABI MakcBesiia,
B 1894 rony 6putanckuii yuénsiii OnuBep JIomK cMOTr mepecsaTh
pajsiocoo0bIeHue a30ykoi Mop3ae U3 OHOTO 3IaHUS B IPYTOE.

Ecnu cpaBHUTH JJaHHBIE U3 Pa3HbBIX CTPAH O pa3paboTKe PaJUOCBA3H, MOXKHO YBH-
JIETh, UYTO MHOTHE YUEHbIE IOIOILIN K U300pEeTEeHUI0 OYeHb CXOIHBIX MPUOOPOB IpaK-
TUYECKH OJTHOBPEMEHHO. TO OBLJIIO HAyIHOE HAIIPABJIEHNE, KOTOPOE OCOOEHHO IIPUBJIE-
KaJIo BHUMaHUe BeJIMKUX u3o0peTtaresieit Toro Bpemenu. Hukosa Tecsa, Onusep Jlomx,
Jxaragum Yauapa boine, Anekcanap CrenanoBud 11onoB — Bce OHU ITOAABAJIA 3aAIBKU
Ha n300peTeHre paIUONIPUEMHIKA HJIU CIIOCO0a paJuoNepeadn SJIEKTPUIECKOTO CUT-
HaJla ¢ pa3Hulled B roz-iBa (c 1893 rozxa no 1895 rox). Ho cumrtaercs, YTO OCHOBHYIO
paboTy 1o pa3paboTke MeTO/Ia Mepeaunl paIUuOCUTHAJIOB MIPO/ieJiajl UTATbIHCKUY yUé-
HbIH ['yibessbM0o MapkoHu.

B 1895 rony MapkoHu mocsian 6ecrpoBOHONM CUTHAJI HA PACCTOSHUE 1,5 KHJIOMe-
Tpa. B 1896 rony oH nepeexasy B AHIVIMIO M TaM eIl€ pa3 MoKa3aJs, KaK CO3AaHHBIM UM
ammapar nepefaer curxas azoykoir Mopae 6e3 mpoBomoB. B Tom ke rojy, B ceHTSAOpe,
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MapkoHU Tiepefiajl  paiIMOCUTHAI
Ha PacCTOSSHUU 3-X KUJIOMETPOB.
MapKOHHM HCIOJIb30BaJl HAapabOOTKH
JIDYTHX YYEHBIX U H300peTaTesed:
B KauecTBe IepelaTyrKa B3sJ TeHe-
parop lepiia, mpUEMHUKOM — IIPH-
O6op IlomoBa, KOTOpPBIM OBLI CO3AaH
Ha ocHoBe ycrpoiictBa OsmBepa
Jlomka. Tynma sxe MapkoHu 706aBHIT
el€ HeCKOJIbKO y3JI0B, KOTOpbIE 3Ha-
YUTEJBHO TIOBBICHJIN CTaOWJIbHOCTH
paboThl ammapara W ero 4yBCTBU-
TeabHOCTh. B 1897 romy Mapkonu
: | OpraHu30BaJl CBOI0 KOMIIAHUIO, KOTO-
PaguoycranoBka pas Bceph€3 3aHsIACh pa3pabOTKOU
paauotesnerpadpuu. Jletom paauo-
cUTHaJI ObLJI Iepe/laH Ha 14 KUJIOMETPOB, B OKTAOpe — Ha 21 KUJIOMeTp, 6e3 mpoBoza!l
B HOs16pe TorO Ke roga MapKOHH MOCTPOUJI TIEPBYIO PA/IMOCTAHITNIO HA OCTPOBE YauT,
KoTopas obecrieunsia CBsA3b OCTPOBA C MATEPUKOM HA PACCTOSHUHU 23 -X KHJIOMETPOB.

K 1901 rony paguocranunu MapKoHH CIIOCOOHBI OBLIIM IepeZiaBaTh PaJIMOCUTHAI
Ha PacCTOSHUHU 10 300 KujaoMeTpoB. Ho y4€HBII MeuTas 0 TOM, 4TOOBI Paj[MOCUTHAJT
JTOTIIEJT JTO JIPYTOT'0 KOHTUHEHTA, 10 AMepuKu. MHOTHE COMHEBAJIUCH B TOM, UTO CUTHAJI
OyzeT criocobeH MPeo/I0JIeTh TAKOE PACCTOSIHUE, a KOE-KTO CYUTAJI, UTO €r0 MPOXOXK/Ie-
HUIO OyZIeT MelaTh KpUBU3HA 3eMHOro 1apa. Ho MapkoHu ObL1 yBepeH: ecu OH BbIOe-
peT IpaBUJIbHOE PACIIOJIOKEHHUE JJI1 Pa/IUOCTAHIINH, OH CMOKET «BBICTPEJIUTh» CUTHAJI
u3 Aarnuu 10 CeBepHOU AMEPHKH.

B nexabpe 1901 roma MapKoHH U €r0 eINHOMBINJIEHHUKY U COPATHUKU YCTAHOBUIIU
nBe pajguocTaHnuu. IlepegaTuuk ObLI ycTaHOBJIEH B ropoake Ilobaxy, B Kopayosie,
Aurmus. Ilpuémuauk — B HetodayHanense, Kanaga. AHIIHCKas CTaHIMS TIOCTOSHHO
nepenaBasa OykBy S as3bykour Mopae. HeiodayHieHa ciaBUTCS CYpOBOH TOTOJIOM,
Y TIPUBBIYHBIE JIJISI 9TUX MECT IOTOAHBIE YCIOBHSA YCIOXKHUIN paboTy. MapKoHH MpHU-
II1JIOCh HECKOJIBKO JTHEH HacTpauBaTh alllapaTypy, Ipex/e YeM MPUEMHUK 3apaboTaJl.
Ho B xoHIe kKOHII0OB MapKOHU M ero MOMOITHUKY YJIOBUJIN YETKO PAa3IUUYNMYI0 MOp-
3SHKY CUTHAJIa U3 AHIJIUM, KOTOPBIN IIepeceK OKeaH.

B 1906 roxy kaHajickui yuéHbld PemxuHanbg PecceHsieH paspaboTas mporiecc,
KOTODBIN Ha3BIBAIOT MOAYJIAILMEN paJiiocurHasa. MiMeHHO OH MO3BOJISET Mepe/iaBaTh
B 3(dupe peus v My3bIKy. MOAYIAIMSA [T03BOJISIET T0OABUTH K HECYITIIEMY BHICOKOYACTOT-
HOMY KoJiebaHHI0 WH(POPMAIIMOHHBIN HU3KOYACTOTHBIM cUTHaJ (coobOmeHwue). Kpome
TOTO, MOZYJAIUA TO3BOJISET HaCTpau-
BaTh MHOXKECTBO IIPHUEMO-TIEPEIAI0IIHIX
YCTPOHCTB TakuUM 00Opa3oM, YTOOBI CHT-
HaJIbl Ilepe/laBaIuCch HAa Pa3HBIX YACTOTaAX
U He Memmasu apyr Apyry. [lepemartumk
MOChLJIaeT CUTHAJIBI HA Pa3HbBIX YACTOTAX,
a IPUEMHHUK HACTPAMBAeTCS TaK, YTOOBI
NPpUHUMATh  TOJBKO  OIPeAEeIEHHYIO
YacTOTYy UJIU HecKoJibKo. KetaTu, cuctemy
HACTPOMKY TOXKe 3anaTeHToBas MapKkoHU,
a OCHOBY eé paSpa60TaJI OJII/IBep ]IOIL)K. A= 4acToTa; y = aMnnuTyaa
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| Kak u pasrosop no TeJie-

domny, paamocoobIeHne

HauMHaeTcs C MUKPOQOHA,

| B KOTOpPOM 3BYKHU IIpeBpa-
| F

Fbcmafheh curiaun CHTEN HECTWeA BOTHE  Lunmeyaro-weqyapcasssid LLAIOTCA B OJIEKTPHUYECKHE

< ; WA i curHasbpl. Jlna mosydeHUs

s | | |i “ l||| Ht !] CTEPEe03ByKa HCIOJIB3YIOTCS

<35 < | I'. / I'. { _ JiBa OT/IeJIbHBIX MUKPO(OHA,

5 gt 3 { L _.-' || H “' ”I I| F HaxoAIMMUXCA Ha  HEKO-

E}E & m;m mm: JPI——C dscromeuagpmposswadt TODOM  DACCTOSIHMU  JIPYT
OC X TR PO (F M cursan

OT Jpyra. 3areM 3JIeKTPH-
YeCKUM CUTHAJT ITPOXOAUT
yepes paJIuoIepeIaTINK U IIpeodpasyeTcs B paJUOBOIHBL. DTH PaJIHOBOJIHBI 00bEIT-

—i

xR

E HAIOTCA C IPYTOH PaJIMOBOJIHON — HECYIIIMM BBICOKOUACTOTHBIM KOJIeOaHHEM — U TPAHC-
< X JMpytoTcs (llepeZjaroTcesi) BO BCe CTOPOHBI.
@ = Paymmocuraasisl ObIBAIOT Pa3HbIX TUMOB. EC/IM THI B3IJISHEIIb HA IIKAJIY PaJUOIPH-
= = €MHUKA, Thl YBUIUIIb TaM UX 00o3HaueHus: AM u FM. PazHuma mexy HUMHU B TOM,
E E KaKue mapaMeTphl HeCyIel paInOBOTHBI U3MEHSIOTCA IPU MOAY AU, AM-CUTHAJIBI

nepefanT HHPOPMAIIUI0 METO/IOM aMIIUTYAHON MOAYAAIuU. VIMEHHO 3TOT THUII U pa3-
pabortan PeccenzieH. [Ipu U3MeHeHUU 3BYKOBOTO CUTHAJIA MEHSETCS aMILIUTY/Ia Hecy-
el BOJIHBI — MaKCHUMaJIbHOe 3HaueHue eé KosebaHus. FM-curHasbl meperarTcs
C TIOMOIIIBIO YACTOTHOM MOJIYJIALIMU: Y HEeCyIlled BOJIHBI aMIIUTY/Ia OCTAETCA OIMHAKO-
BOH, a MEHSIETCS YACTOTA — KOJIMYECTBO KOJIeOAaHUH B €IUHUILY BpeMeHH. J[J1s Kaxk 101
paauocTaHIuU (PUKCUPYIOTCA OIpPee/IEHHbIE YaCTOThl HeCyIel BOJIHBI, Ha KOTOPBIX
CTaHIIMSA UMeEET IIPABO BEIaTh.

[Tpy HOPMAaJIBPHBIX YCJIOBUAX PAJIMOCUTHAJ CIIOCOOEH MPEO0JIETh COTHHU U THICAYHN
KHUJIOMeTPOB. PaccTosiHme, HA KOTOPOEe MOXKHO Iepe/ilaTh PaJiMOCUTHAJ, B OCHOBHOM
3aBUCUT OT MOIITHOCTH paauonepenaTynka. CHUTHaJ, MOCHIJIAEMBIN IepeIaTINKOM
OTHOM paJInOCTaHIINHU, He CMEIINBAETCs C CUTHAJIOM OT ZIpyTrou craniuu. [l paciud-
POBKH COOOINEHUS CIYKUT PAJUONPUEMHHUK: OH IOJIYYaeT PaJUOCHTHAJI, BBIIEJISET
HECYIIYIO BOJIHY, a OCTaBIIyIOCS MHGOPMAIIMOHHYIO YacTh MPEBPAIIAET B BJIEKTpUYe-
cKkuM curHaj. U nmpuém, u nepejayda paguoBOJIH
BEJIETCSA C TIOMOIIBIO CHEIUAJIBHBIX KOHCTPYK-
U4 — AaHTEHH.

YacTo pasNOCUTHAJ, KOTOPBIH COAEPIKUT
WHPOPMAIUIO, JTOCTATOYHO CJIAOBIH, ITO3TOMY
OH TIPOXOJIUT Yepe3 YCUJIUTEJIb — YCTPONCTBO,
KOTOpO€ YCHJIUBAET 3JIEKTPOMArHUTHBIA CUT-
HaJI HACTOJIBKO, YTO €ro MOKHO 0€e3 MoTeph Impe-
BpalliaTh B 3ByKOBOU CUT'HAJI. ATO IIpeBpallleHNe
MPOUCXOJUT B QUHAMUKe PATUOTIPUEMHUKA.

W3-3a TOro, YTO OJTHOBPEMEHHO IE€peZal0TCA
COTHU THICAY PAUOCUTHAJIOB, B TBOEM PaJivo
JIOJI?KEH OBITh TIOHEP — y3eJ HAaCTPOUKH, IIPHU
ITOMOIITM KOTOPOT'O ThI BEIOMPAEIb HYKHBIN TeOe
curHaj. TioHep paJuONpUEMHHUKA (UIBTPYeT
BCe CUTHAJIbI, KDOME TOT'0, KOTOPHIH Tebe HyKeH.

B Mupe ceituac pacnpocTpaHeHO B OCHOBHOM Tak B 1949 rogy npeacraBnanu cebe
AHAJIOTOBOE€  paaHOBEIIaHUE. AHaJIOTOBBIN pa AMOHPMEMHMK 6yny|uero
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CHUTHAJI eIll€ Ha3bIBAIOT HelmpepbIBHBIM. Ho Bcé G0JIbIle CTpaH IePeXoauT Ha ¢ POBOE
pazuo u teseBemanue. IllugpoBoit CUrHAJJ — 3TO OT/IEJIBHBIA 3JIEKTPUUYECKUH (MK
CBETOBOM) UMIIYJIbC, B KOTOPOM coziep:kuTtcs nadopmarus. [{ludposas nepegaua nudop-
Maruu 6osiee TOYHAsA, IOTOMY YTO ITPH HEW CUTHAJ IPAKTUUECKU HE HCKAXKAeTCs — OH
WUJIU €CTh, UJIU ero HeT. B HallIu THU paiuio UTPAeT OTPOMHYIO POJIb B paCIPOCTPaHEHUH
nHpopmanum. /la u oTabIX 6€3 pauo JOCTATOUHO ITeYasieH.

= PAINOIIEPEJATYMUK —
CBOMMU PYKAMUA

" TleJub: cesaTh IPOCTOM pagronepesaTIYHK U IIORMaTh CBOM K€ Paiio-
CHUTHAJIBI C IOMOIIIO TOPTATUBHOTO Pa/INOITPUEMHUKA
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Heo06xoaunMpbie MaTepHuaJIbl: IPOBOJI, CKOTY, 6-BOJIbTOBasI OaTapeiika, MeTaJLIu-
YeCKUU HANMMJIbHUK, TOPTaTUBHBINA PAJUOIIPUEMHUK

Xopa padoThI

1. CHauasna cesail nepefjaTumk: OTPeXb
JIBAa KycKa IIpOBOZla IO 30 CAHTH-
METpPOB. Y KaXK/JOr0 KyCKa 3a4UCTh
OT U30JIALIMU IPUMEPHO TPU CAHTU-
MeTpa ¢ 00erX CTOPOH.

2. I1epBbIii KyCOK TPOBO/IA OTHUM KOHIIOM
3aKpelu CKOTUYeM Ha OTPHUIATEIbHOU
KJleMMe OaTapelku Ha 6 BoJIbT. BTo-
pOI KyCOK IIpOBO/Ia TaKUM ke 00pa-
30M 3aKpelu Ha II0JIOKUTETHHOU
KJIEMME TOM ke 6aTapeiku.

3. CBOOOZHBINI KOHEI[ IIepPBOTO  IIPO-
BOJIa 3aKpelu Ha Kparo HaNUJIbHUKA.
Tenepp, ecu ThI Oy/enIb KacaThCs -
CBOOOTHBIM KOHIIOM BTOPOT'O ITPOBOIA
MOJIOTHA HANWUJIbHUKA, JJIEKTpUYe-
cKkasf 1enb Oy/ieT 3aMbIKaThCA. BOT ThI U cJles1ajl IpOCTOH nepefjaTunK.

4. IlocTaBp OKOJIO HAaOmWJIbHUKA PAJUONPUEMHUK M HACTPOU €ro Ha 4YacTOTy
AM-cTaHun.

5. IIpoBein CBOOOIHBIM HPOBOAOM IO IOJIOTHY HANUJIbHUKA. ThI YCJIBIIIUIID
13 IPUEMHUKA JIETKOE MOTPECKUBAHME. DTO TBOU MPUEMHUK JIOBUT CUTHAJIBI,
KOTOPbIE OTCHLJIAET eMY TBOU MepeJaTIUK.

NEPEABWXEHUA

CPEACTBA

2

BOEHHbIE
M3O0BPETEHUSA

3

BbITOBbIE
YAOBCTBA

A

TsI cam cMoOr mepesiaTh CUTHAJ Ha PaIMONPUEMHUK. U IIycTh 5TO HE XOPOBOE
neHre U He CUM(OHUSA, BCE JKe Thl CMOT CBOMMHU PYKaMH C/eJaTh pabOTaIONUH
nepenatyuk! Ho corsiacuch: XOpOINO, YTO PAJAMOCTAHIINU TEPefaloT He IIIyMbI
Y TIOTPECKUBAHMS, & YTO-TO H0JIee 671ar03ByYHOE.

CMOREWDb OTBETHTL?

? * Koro cuuraioT usooperareaem paguo?

» Ha3zoBu OCHOBHBIE YaCTU PAgNo?
n * KakoBbl QyHKIMM KaxKI0H YacTH?

6 PA3BJIEYEHUA 5 MEAWMLWHA
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NnonPoOGYA PA3OGPATLCA

? + [IoueMy mpu aHAJIOTOBOM BellIaHHNH 3BYK Xy2kKe, ueM npu iugpoBom?
* B uém mpeumyiecTBO nepegavu HHGHOPMAUH IO PAAUO II0 CPABHEHHUIO
¢ nepegaveii uHpopManuy Mo CraioHaApHOMY TesieoHy?
* B kakux ycJIOBUAX ThI BBIOPaJ ObI pagyo JAJid TOTO, YTOOHI C KEM-HUOYAb
cBA3aThCA?
o /IJ1s1 yero B HaIlle BpeM:A UCIO0JIb3yeTcA paguo?
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v MOAEJIb TIOHEPA

* I[Jm TOT'0 YTOOBI MYy3bIKa, KOTOPYIO THI CJIyILIAellb [0 CBOEMY paJUOINpU-

1

€MHUKY, He IepebuBasach TPECKOM U IIypPIIAHHEM, OU€Hb BaJKHO (PUIIb-
/ TpoBaTh, OTCEHBATh NOCTOPOHHME pajuoCUTHAJBbI. [I0OCTODOHHME CUTHAJIBI
OTGUIBTPOBBIBAIOT C TIOMOIIBIO TIOHEPA. TIOHEp — y3€eJ1 HACTPOUKU MHOTHUX 3JIEKTPOHHBIX
puOOPOB, U TEPEIATUNKOB, U TPUEMHHUKOB. ECTh paIHOTIOHEPHI, €CTh TIOHEPHI JJIs TTPH-
€Ma TeJIeBU3MOHHOTO CHUTHaJa. B TIOHEpax pajiONpHEMHHIKOB y3eJs IPOU3BOIUT Kojeba-
HUS Ha OIpeNleJIEHHON yacToTe. Kak TOJBKO aHTeHHa NPHEMHHUKA YJIaBJIMBAET CUTHAT
C TaKOH Ke 4acTOTOH, y3eJl HaYnHaeT paboTarh, U KojlebaHus MpeBpamamTcs B 3ByK. Ceil-
Yac ThI IOCTPOUIIb MOJIEJTb TIOHEPA, UTOOBI JIyUllle IPeJICTAaBUTH cebe ero padbory.

IeJsb: caenars MOZEIb TIOHEPA.

HeoOxomnmbie MaTepuaJjbl: 0OedyéBka (Jiecka,
TOHKHUU IIHYp), IJIACTUJIMH, CTOJI, PyYKa HJIU
KapaH/ialll, JINCTOK OyMarmu.

NEPEABWXXEHNSA

CPEACTBA

2

BOEHHbIE
M3O0BPETEHUA

Xox padoThI

1. 3akpemnu 6eU€BKY MeKIY AByMS HOKKAMU CTOJIA.
XOopoI110 HaTSHU €€.

2. OTpexb 5 KYyCKOB OEUEBKH CJIEYIONEN JITUHBIL:
12,5 cM, 25 €M, 37,5 CM, 37,5 CM 1 20 CM.

3. [IpuBsiKU Bce OTpe3aHHbIE KyCOUKH K HATSHYTOH
MEKIy HOJKKaMH CTOJ1a Oeu€éBKe Ha PACCTOSHUH 5 CAHTUMETPOB JAPYT OT JIpyTa.

4. K koHIly omHOU 13 GEYEBOK C OAMHAKOBOU JJTMHON IMPUKPENU IJIACTUJIMHOBBIA MIAPUK
IMaMeTPOM 2,5 CAHTHMETPA.

5. K KOHIITaM OCTaJIbPHBIX OTPE3KOB MPUKPENH IMAPUKH TAKOTO K€ JUaMeTpa, HO JAPYroro
IBeTa.

BeuéBka c mapuKoOM JAPyroro mBeTa — 3TO TBOU TIOHEpP. Bee ocrasibHble O€YEBKY OyAyT pas-
HOOOpa3HBIMU PaIHOCUTHAJIAMHU.

6. Tereppb HAYMHAW pacKaYMBaTh KaKJYI0 M3 IOJBEIIEHHBIX C Tpy3oM GeuéBok. HemHOrO
OTTSHU CaMYI0 KOPOTKYIO TIOJIBECKY, U IIYCTh OHA KavyaeTcs Briepéen-Hasaz. [Tonabsronai,
He Oy/IeT JI1 IBUTATHCS TOJIBECKA-TIOHED. 3aIUIIK Pe3yJIbTaT HAOII0IEeH NS Ha JINCTOK.

7. OCTaHOBH JIBHKEHUE TIEPBOU MO/IBECKU U packadail BTopyw. IloHabionait 3a mporeccom
Y 3AITUIIN PE3YJIBTATHI.

8. IToBTOPH BCE € KaXKIOH U3 MTOIBECOK. Pe3ysIbTaThl 3aIIMChIBAL.

BroiBoa:

Yro ThI 0OHAPYKUJ B Xo7ie onbITa? TBOH «TIOHEp» Havas pacKauMBaThCS TOJIBKO TOT/IA,
KOI'/Ia ThI PacKayvaJl IMOABECKY TaKOH ke JJInHbI. Kak/1as mojBecka KoaebIeTcss B COOT-
BETCTBUH CO CBOe BHYTpeHHeH yacToTol. TioHep HaYHET K0J1e0aThCsA TOJIBKO B TOM CJIY-
yae, ecJTu OH OyZieT 6JTM3KO0 K 00bEKTY, KOTOPBIN K0JIeDJIeTCs ¢ YaCTOTOM, KOTOpas COBITa-
JlaeT ¢ BHyTPEHHEH YacTOTOH TIOHEpa. ITO ABJIEHHUE HA3bIBAETCs pe30HaHC. ! Tereph
THI IIPEJICTaBJISAEINb, KAaK pab0TaeT TIOHEP TBOETO Pa/IUOIIPUEMHHUKA.

3

BbITOBbIE
YOOBCTBA

A

6 PA3BJIEYEHUA 5 MEAWLWHA
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Kak Mo:XHO nepeAaBaTh KANTUHEM PAANOBONHAMUS

NEPEABWXEHUA

CPEACTBA

T Cpasy JKe TTocsIe 1300peTeHus paJiuo yUEHbIE 3a7a-
JIVICh BOITPOCOM: & MOTYT JI Pa/IMOBOJIHBI TIEpe/Ia-

BaTh He TOJIBKO 3BYK, HO U M300pakeHue? MHorue
CIeNMAJIUCThl MPUHSJIACH Pa3pabaThiBaTh CUCTEMY,

2

xR

CNI0BAPb: KoTopas Obljia ObI CIIOCOOHA IepesiaTh U300pakeHue =
* JNEKTPOHHO- Ha OoJibIlloe paccTosinue. [1033ke 3Ty cUCTeMy Ha3BaJlu me.iegude- = E
ny4esas Tpy6Ka Hue, HO 0 HaudaJsa JIBAALIATBIX rofioB XX BeKa BCEM YaBaJOCh e
(kuHeckon) IIepEe/IaTh TOJIBKO CTATHYHOE U300parKeHHe. § §

 nmomuHopop B 1924 rony mornauackuit usobperaresnp /[»xoH Bepa Bmep-

’ n::(Tcenb Bble IIPO/IEMOHCTPUPOBAJI Iepeauy U300pakKeHUs JABUKYIITUXCS ™
. gnexl:pouuaﬂ 00'bEKTOB, KOTOPOE COMPOBOXK/IaI0ch 3ByKoM. Ho cucrema Bepza
nywKa Obl71a HECOBEPIIEHHON, CKOpee MEeXaHHMYEeCKOH, YeM DJIEKTPOH-

- KUAKOKpUCTANAM- HOH, M KadecTBO M300paKeHHA OCTaBJIAJIO MKeJIaTh JLyHLIero.

YecKuil SKpaH 3aroz 1o bepaa, B 1923 roay, Biagumup 3BOPBIKKH, DyCCKUM yUé-
- MnasMeHHblii3kpaH | HbIH, KOTOPBIH KU B TOT MOMEHT B AMEPUKE, I0/]aJl IATEHTHYO
3adBKYy Ha TeJIeBUJleHHe, OCHOBAHHOE Ha 3JIEKTPOHHOM IIPUHIIUIIE,

BbITOBbIE
YAOBCTBA

HO ITOJTHOCTBIO pabOTaOIIY0 MOJIeJIb OH CO3/1aJ IMo3xke. B 1931 roy
3BOPBIKUH CKOHCTPYHUPOBAJI IIEPBYIO0 B MHUPE IEPEAAOIIYIO 3JIEKTPOHHYIO TPYOKY, UTO
U CTaJIO0 Ha4aJIOM 3JIEKTPOHHOI'O TeJIEBUIEHU .

Ho u 10 u3o0peTeHus 3/IeKTPOHHOU TPYOKU YUEHBIE YCIIENTHO TepeaaBaii BUIE0-
CUTHaJIBL. PerysigpHoe TesieBU3MOHHOE BelllaHre Havasioch B CIIIA B 1927 roay, B Benu-
KoOpuTaHuu — B 1928 rojty, B 'epmanum — B 1929 rofy. [lepBbIii maTeHT Ha IIBETHOE TeJle-
BH7IeHUE OB BBIJIaH B 1941 roay. C TeX 1mop TeJeBU/IeHHE CTaJI0 OCHOBHBIM UCTOUHHUKOM
uH(OpPMAaIUU U CPEJCTBOM pa3BjedeHHs BO BCEX CTPaHAX MUpA.

TeneBM3MOHHbINA CUTHAN

ITponecc nmpuéma TesIeBU3MOHHOTO CUTHAJa HAMHOTO CJIOXKHee, 4eM IIpUEM pajiuio-
curtasa. VzobpakeHue cyiokHee U Ilepe/laBaTh, U MpUHUMAaTh. Kpome MuxpodoHa,
KOTOPBIN IPUHUMAET 3BYK, Hy>KHA elllé TeJeBU3HOHHAA KaMepa, CHUMAIOoasa 1 3alu-
CHIBAIOIIA S M300parkeHre, KOTOPOE IOTOM OYy/IET IEPECHIIIAThCA HA IPUEMHUK.

TesleBU3MOHHAA KaMepa ¢ IIOMOIIbIO JIUH3BI GOKycUpyeT n300pakeHue Ha Pl BJeK-
TPOHHBIX YCTPOMCTB, UyBCTBUTEBHBIX K CBETY. B paboTe yuacTByIOT TpH y371a. Ogun

A

6 PA3BJIEYEHUA 5 MEAWMLWHA
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BOEHHbIE
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BbITOBbIE
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e YPOK 5 o TEJIEBUWOEHWE e

SHAETE 11 BbI

lNepByto cTaHUMIO TeneBeLwwaHmA
B CLLIA opraHu3oBana KoMnaHuA
«[xxeHepan dnekTpuk KoprnopenLH»
B 1928 rogy. CHauana TenectaH-
LM Ha3biBanacb W2XB, HO no3xe,
B 1942 rofy oHa cTana Ha3blBaTbCA
WRGB B yecTb e€ ocHoBaTens, AoK-
Topa Yontepa P.[I.benkepa. O1a
TeflecTaHUmMA — camas ctapas pabo-
Talowwan 6e3 nepepbiBa KOMMAAHWA
TenesewaHna B mupe. En npuHagne-
YKUT He TONbKO 3TOT pekopa;: 10 mas
1928 roga oHa nepepfana nepsble Tene-
BM3VIOHHbIE HOBOCTH, @ B CEHTAOpE
1928 roga nposena TpaHCcAALMIO
nepBow TeNeBU3NOHHOW NMOCTaHOBKN —
cneKkTakna «[ocnaHHUK KOponeBbli».
MmeHHO 3Ta cTaHUUA BNepBble NokKa-
3aa NaaTHylo peknamy — peknamy
6puTBbl «?Knnet» B NtoHe 1946 roga.

y3eJ1 UyBCTBUTEJIEH K KPACHOMY CBETY, APYroul —
K 3eJIEHOMY, TPETUN — K cuHeMy. B aTux ysiax
U300pa’KeHHe TEePEBOIUTCA B DJIEKTPHUUYECKUU
CUTHAaJI, HecyInuid HQOPMAIHUIO O I[BETE dJIeMEH-
TOB m3o0pakeHusA. OZHOBPEMEHHO C IEPEBOAOM
U300pa’keHusl B DJIEKTPOHHBIA BHUJ] MHUKPODOH
IpeBpalaeT 3ByK B BJIEKTPOHHBIN curHaja. Bce
MOJIyYeHHbIE CUTHAJIBI COEIWHSIOTCA HA OCHOBE
HecyIllel BOJIHBI, KaK B pajuoIepeade, a IOTOM
TepeIaloTCs 1O BO3AYXY.

CurHas OT MeCTHOU TeJeKOMIIAaHWU (HaIpu-
Mep, TOPO/ICKHe HOBOCTH) TepeIaéTCs MPsMO Tebe
B 71oM. CUTHAJI OT TeJIEKOMIIaHU U, KOTOPbIE BEMIAIOT
Ha BCI0 CTPaHy, MOTYT CHauyajla HAIPaBJIATHCA
Ha CIIYTHHUK, KOTOPHIYA BpAIaeTCs BOKPYT 3€MJIH.
A yike IOTOM CIIyTHUK pempaHcaupyem (mepeHa-
MIpaBJIsSeT) CUTHAJI Ha CIIy THUKOBbIE AHTEHHBI, HJIH,
KaK UX Ha3bIBAIOT, TAPEJIKH, Ha TeJIeBelaTeIbHOU
CTaHI[UH B TBOEM IrOPOJIE, a OTTY/Ia OHU HAIIPABJIsA-
I0OTCS B TBOU JIOM, K TBOEMY TeJieBU30py. briBaeT
U TaK, UYTO TEJIEBU3WOHHBIN CHUTHAJ IEepPeNAETCS
He paJIMOBOJIHAMH, a 110 KabeasiM-ripoBogam. s
€ro mepefavyd MOKHO HCIIOJIb30BaTh OOBIYHBIN

HSOJIPIpOBaHHLIﬁ MeTaJLJINYeCKUH IIpoOBOA, 4 MOXKHO U OIITOBOJIOKOHHBIHA Ka0€eJIb.

Kak nonyuaerca KapTMHKA

HesaBucumo oT TOro, kakum 00Opa3oM CUTHAJ JIOXOAUT /0 TBOETO TeJIEBU30DA,
TeJIeBU30D JI0JI’KEH MPEBPATUTh PAJIMOCUTHAJ UJIU 3JIEKTPOHHBIN CUTHAJ B KapTUHKY
Y 3ByK. BHyTpH 0OBIYHOTO TeJIeBU30pa HAXOAUTCS KHHECKOI (€0 HAyYHOEe Ha3BaHUE —

3JIEKTPOHHO-JIyueBasa TPyOKa).

[lepenusis yacTh TPyOKH — 9TO SKpaH TEJIEBU30PA,

Ha KOTOPBIM THI CMOTpPHIIb. BHYTpeHHsAA IOBEPXHOCTb 3KpaHa IOKPBITA THICAYAMU
KPOXOTHBIX TOYEK JJIOMHHO(}Opa — XUMUYECKOr0 BeIIeCTBa, KOTOpOe CBETUTCA, KOrza
Ha Hero IomnajiaeT IIy4oK 3JIeKTPOHOB. OfHU JIIOMUHO(MOPBI CBETATCA KPACHBIM, JPY-
rue — CHHUM, a TPeThU — 3eJIEHBIM cBeTOM. Kaxkiaa Takas Touka Ha3blBaeTcs MUKCeJb

(aHTIIHIICKOE piXel, cokpaleHHoe
oT picture element — «3J1eMeHT
KapTUHKW»). Bce BMecTe cBeTs-
IUecs TOYKU 00pasyioT pacTp —
CETKY, CITOCOOHYI0 MpeoOpa3oBaTh
IIOTOK 9JIEKTPOHOB B BUIMMOE

U300parkeHue.
ThI emié He 3a0bLJI, YTO IIOCHI-
JJAEMBIH  CHUTHAJl  COJIEPKHUT

uHOpMAIIUI0O O TOM, CKOJIBKO
KpPacHOTO, 3eJIEHOTO U CHHero
B KapTUHKE B OIpeJeIEHHBIN
MOMEHT? B cOOTBETCTBUU C ITUM
9JICKTPOHHAA IIyIIKa, pacro-
JIO)KEHHAs B 3a/{HEN YacTH KUHe-

1. InekTpoHHaa nywka 4. DokycupyloLime KaTyLKu
2.IneKTPOHHbIA Y4 5. OTKNOHAIOLW|ME KaTYLIKK
3. AHopgbl 6. JKpaH, NOKPbITbIA NOMUHODOPOM
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CKOIla, HAIIPABJIAET B CTOPOHY 3KPAHA IIy4YOK JJIEKTPO- SHAETE NNU BbI?
HOB. OfHH ycTporicTBa (AHOOb) YCKOPSAIOT 3TOT MIYYOK,

Zipyrue — GOKYyCHUPYIOT €ro JI0 pa3Mepa OHOTO IMUKCeJis, Ecnu 6b1 He Gbino paavo,
a TpeThbU 00ecreunBalOT OTKJIOHEHHE IOJIYUHBIIEroCs He 6bls10 Obl 1 TeneBuAeHNA.
Jy4ya Tak, 4YToObI OH, IIMKCEJIb 3a MHKCeJeM, mpoberaJ W He TonbKo noTomy, 4to
BECh DKPaH. Ncnonb3yeTca oYeHb 6nus-

OT OoMOapAUPOBKH BJIEKTPOHAMU JIIOMHHODOP Kaa TeXHonornA nepeaaqn S
HAUMHAET CBETUTHCA — IPUUEM TeM IIBeTOM, HHPOpMa- curHana. Npocto foxoAb <35 g
IIU 0 KOTOPOM 3aJI0’Ke€Ha B 3JIEKTPOHHBIH ITyYOK B JIaH- OT TpaHCAUUN pagmonepe- 5 é S
HOe MrHoBeHHUe. IIy4ok 37IeKTPOHOB JIBUKETCH BJIOJIb Aay MHOrme pagnosellaTeib- E}E g
9KpaHa II0 CTpOYKaM: CjieBa HAIlpaBO U CBEPXYy BHUS. Hbl€ KOMNaHM1 Hanpas/iA/in OCS
BricTpo mepemerarorieecs MATHHIIIKO IepeMeHHON Ha prHaHCMpPOBaHKe nccre- Fl
SIPKOCTH U [IBETA CO3/IAET HA SKpaHe U300pakeHue. AOBaHMI, HEOOGXOANMbIX NSt =

OJIEKTPOHHBIA JIyd OOXOAUT BCIO IIOBEPXHOCTH pa3paboTKm TeneBUAEHNA. =
9KpaHa MOJIHUEHOCHO — 30 pa3 B ceKyHAy. IIpu Kax- < X
JIOM HOBOM IIPOXO/le HAUMHAIOT CBETUTHCA y:Ke Jpyrue nukceaud. KaptuHka, KOTOpyo @ =
THl BUAVIND HA 3KpaHe, HA caMOM Jiejie He eQUHOe IiejIoe, a MO3auKa U3 MIHOBEHHO g
3aroparoiuxcs U NOTyXaolux Touyek. Ho MUTaloT OHU Tak 4acTo, YTO TBOM IJ1a3 Mpo- g E

CTO He B COCTOSTHUH YJIOBUTb MX cMeHy. OH BU/IUT €Il€ MPEeIbIYIIYI0 KApTUHKY, KOT/la
Ha OJKpDaHe YK€ TIOSBJISAETCA CJEeAYIOIasl.
B pesysibrare uesioBEK BUIUT HA SKPaHE €IUHOE,
[eJIbHOE JBUIKYINeecs H300pakeHue. A eciu
XOUEeIlb YBU/IETh OT/IeJIbHbIE TUKCETH — BO3bMU
YBEJIMYUTEJIPHOE CTEKJI0O U PACCMOTPHU 3KpaH
TeJIeBU30pa BOJIM3H.
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CurHas, KOTOpPBIM TMOJy4aeT TBOU
TEJEBU30D, COJIEPKUT U  3BYKOBYIO
uHdopmanuio. OHa neperaeTcs B JUHA-
MHK TeJIeBU30pa, IJie IIpeoOpasyeTrcs
B 3BYyK. Thl OZHOBPEMEHHO CJIBIIIUIIIE

3BYK U BUJUITb I/1306pa)KeHI/Ie. -

Y cambIX COBpEMEHHBIX TeJIEBU30- Tenepu3opbl3a NoCieiHee BpeMs 04eHb M3MEHNINCH
POB 9KpaH IJIOCKUH, ero MOXKHO BelIaTh

Ha CTeHY, KaK KapTuHY. [IOHATHO, UTO B TAKKX TeJIEBU30PaX IIPOCTO HE MOKET OBITH DJIEK-
TPOHHOH TPYOKH-KMHECKOIA, O KOTOPOH MBI TOBOPHJIH. B TaKMX TeJeBU30pax MOKET
OBITh WJIN KUAKOKPHUCTAJIMYECKUI JKPaH WM IJIa3MEHHBbIN 3KpaH. Takue
SKpaHbI (EII€ MX HA3BIBAIOT NAHEb) JIEJIAI0T U3 0COO0T0 MaTepuasia, KOTOPBIA pearu-
PYeT Ha 3JIeKTPUYECKU TOK. [103TOMY B 3THX TeJIeBU30paxX MOXKHO U 06€3 3JIEKTPOHHBIX
MIyYKOB TPeo0Opa30BaTh TeJIEBU3MOHHBIA CUTHAJI B U300paKeHHUE.
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TenesnaeHue BbICOKOM YETKOCTH

PanbIe cyIecTBoBaja TOJIBKO OJTHA CHCTEMA Tepe/laul TeJEBU3UOHHOIO CUTHATIA —
aHan0208as, Tak ke mnepesaBajica U paguocursan. Ho morom mudposoii cocob mnepe-
mayu WHGOPMAIMU CTaJl BCE OOJIBINE BBITECHATH AHAJIOTOBBIA MeToZ. B 2009 romy
B CIITA mpaBUTEIBCTBO MIPUHSJIO PEIIEHNE O NepeXoie BCceX TeJECTAaHIIUM Ha Iepeiady
TEJIEBU3UOHHBIX CUTHAJIOB B yugposom ¢opmare. AToT UdpoBoil hopMaT MOTYyIUT
naspanue TBY (HDTV), uto o3HayaeT TeJieBUAeHHE BBICOKON YETKOCTH HJIA BBICOKOI'O
paspelieHus.

Y nudpoBoro TeseBUIeHUA MHOKECTBO IIPEMMYILECTB Iepe/l TPaJAUIUOHHBIM aHa-
JIoroBbIM. Bo-11epBbIX, 1MPOBOI CUTHA HAMHOT'O YHIIle, YeM aHAJIOTOBbIN. BO-BTOpHIX,
3TOT popMar AAET OoJiee IeTaIbHYIO KADTUHKY. B cTaHapTHOM aHAJIOTOBOM TeJIEBH/IE-
HUU U300pakKeHre «PACKJIa/IbIBAeTCA» 110 525 WU 625 CTPOKAM 10 BEPTHUKAJIH, B 3aBU-
CHUMOCTH OT CHCTEMBI ITIepelavH, a JJIs1 cCTaHAapTa TeseBemanus TBU-u3o00pakeHue pac-
KJIaZIBIBAETCA Ha 720 WX 1080 CTPOK MO BepTUKasu. V3-3a2 yBeTUUEHHUS YNCTIAa CTPOK
IIOYTH B /IBa Pa3a KApTUHKA CTAHOBUTCS HAMHOTO 00Jiee YETKOM, YUCTOM U APKOM.

TesieBu/IeHNE BICOKON YETKOCTH OTJIUYAETCA OT CTAH/IAPTHOTO U (OPMATOM — COOT-
HOIIIEHHUEM CTOPOH 5KpaHa. PopmaT CTaHAAPTHOTO TEJIEBUJIEHUS 4 X 3, a TeJeBUJIEHUS
BBICOKOTO paspelleHus — 16 x 9. IloaToMy 3KpaH HOBBIX TeJIEBU30POB, KOTOpBIE pac-
CUYMTAHBI HA TpuéM curHayioB TBY, mupe Tex, KoTopble ObLIH paHblilie. OH HATTOMUHAET
cBoel GopMoii SKpaH B KHHOTeATPe.

3BYKOBOM CUTHAJI, KOTOPBIH ME€PeIaéTCs ¢ CUTHAJIOM TeJIEBU/IEHU S BHICOKOW TOUHO-
CTHU, TOKE HAMHOTO BBIIIE KAaUeCTBOM, YeM TpaJuIMOHHbIN. HoBble 3BykoBble Mudpo-
Bble CUTHAJIBI HEMHOTUM XY3Ke, UeM CHUTHAJIbI JIyUllled cucTeMbl U(MPOBON Iepeiaun
3Byka — Dolby surround. Cucrema TBY 3HauUNTETHHO YIYUIIUT KAYECTBO TEJIEBU3UOH-
HOTO 3ByKa U U300paKeHUS.

HekoTopble HOBblE TeJIEBU30PHI, KYyIJIEHHBIE IIOCJIE MapTa 2007 ToAa, He CMOTYT
pabotaTth 6e3 mioHepa, KOTOpbIM mosydyaeT TBU-curnasbl, a ecTh U TaKue, KOTOPbIE
He CMOTYT IPUHUMATh TAKON CUTHAJI. AHAJIOTOBBIM TEJIEBU30D BIIOJIHE MOXKET IPUHHU-
marb TBY- curHasibl, TOJIBKO JIJI 3TOTO HY>KHO MOAKJIOYUTH K HEMY KOHBEPTED — y3eJl,
KOTOPBIN ITpeobpasyeT Mu(poBOi CUTHAJ B aHAJIOTOBBIH.
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~ ~ ) CMEIIINBAEM IIBETA

eJIeBI/ISI/IOHHoe n3obpakeHue, BCe KpacoyHble KapTUHKU

Ha SKpaHe, CKJIa/IbIBAIOTCSA U3 TPEX IIBETOB: KPACHOTO, 3€JIEHOTO

u cuHero. KpacHbll, 3eJI€EHBII U CHHUHM CBET MOTYT CMEIIMBATHCS

B Pa3HBIX NPONOPIUAX, MOIHOCTH CBETOBOTO IOTOKAa MOXKeT OBITh Pa3HOU,

U B pe3yJjbTaTe IOJydyaeTcsd Pa3HOLIBeTHAsA KapTHUHKA, KOTOPYIO Thl BUJUIIb
Ha 9KpaHe TeJIeBU30pa.

Bo3pMu TpM KycOuka IPO3PAYHOTO IBETHOTO IIACTHKA WU IessodaHa
(0OEpTKH OT IBETOB, OAAPOYHOM OymMaru, 00JI03KKHU OT TETPAAN) — KPACHOTO, 3eJIé-
HOTO M CUHero IiBeTa. Bkiroun ¢hoHapuK, HalIpaBUB ero Ha Gesyio cteHy. CHavaia
HampapJisAil cBeT OHAPHKA Yepe3 KAXkK/YIO IJIACTUHKY, a TIOTOM CKJIA/IbIBAl MX
BMeECTe B Pa3HbIX coueTaHUAX. [loCMOTpUM, CKOJIBKO Pa3HBIX OTTEHKOB ThI CMO-
Kelllb MOJIYUYUTh C IIOMOIIBIO0 BCETO TPEX OCHOBHBIX I[BETOB!

A
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CMOREWDb OTBETHTL?

e YeM TeJIeBUI€HUE OTIMYAETCA OT Pagno?
» Kak Ha3bpIBaeTCA KUHECKOII B TPaJUIIUOHHOM TeJieBU30pe?
n + Kakyro undopmarnmiio neperaer TeJjecTaHmuAa?
* Kak B TBOEM TeJIeBU30p€E HA IKPAaHE MOABJIAETCA KADTUHKA?

NnonPOGYA PA30GPATLCA

=
5
<SS <
mJ s
o3
I3
[ T =
OC X

4 )- O0bsicHH, KaK TBOH TeJI€eBU30P MPUHUMAET Pa3Hble CTAHINH?
¢ [Touemy ThI BUAUIID [IETbHYI0 KADTUHKY, B€Jb HA CAMOM JieJie Ha JKpaHe
THICAYHU TOUEK KPAaCHOT0, 3€JIEHOTO ¥ CUHero 1iBeTa’?

1

xR
» KakoBsl npenmymecrsa TBU nepex TpaiuninoOHHBIM TeJI€BUACHUEM? =
[11]
X
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A COBpeMeHHbIe TeJIeBU30Pbl HAOUTHI 3JIEKTPOHHBIMU YCTPOM- _I_._._ =
CTBaMH, KOTOPBIE CJIy2KaT HE TOJIbKO JJIA IIpUEMa U Bocpo- | & = E E -
W3BEJIEHUST 3BYKOBOTO CHUTHAJIa M M300pa’keHusA. B COBpEMEHHBIX TeJIeBU30- -_'_- & =
pax eImg ecThb y3eJ [ JUCTAHIIMOHHOTO YIIPABJIEHH, a K HeMy TIPUJIATaeTcs | fpe w
nys16T. C IOMOIIBIO IIyJIbTA AUCTAHI[MOHHOT'O YIIPABJIEHUA Thl MOXeEIIb «CKa- r'f Ei -
3aTb» TEJIEBU30pPY, YTO OH JOJIKEH clesaTh. Ecau Thl Ha)KUMaellb KHONKY | .. - = - = g
Ha IyJibTe, IyJbT MH(MPAKPACHBIM H3JIyYeHHEM IOochlaaeT curHaja. CurHan | e

He BUJIEH U HE CJIbIIIEH JJIs YeJIOBEKA, HO CHEeIUAIbHbIN Y3€es TeJIeBU-
30pa, MPUEMHUK, BOCIIPHHUMAET €Tr0 cpa3y ke, pacirdpOBbIBAET
U TIEPeIaéT KOMaHAy B TO YCTPOHMCTBO, KOTOPOE JIOJI’KHO COBEp-
IaTh JEUCTBUE, 3aKa3aHHOE TOOOH.

Hanpuwmep, Thl HaKUMaellb Ha KHOINKY «BKJji», 4TOOBI BKJIIO-
YUTH WU BBIKJIIOUUTH TeeBU30p. CUTHAJI OT IyJIbTA IOIIE K TeJIe-
BU30DY, MPUEMHUK €ro MONMaJI U 0TOCJIAJ JIaJIbllle, K Y3JIy CETEBOU
KHOIIKH, KOTOpasi cpabaThIBaeT, BKJIIOUAS UJIM BBIKJIIOUAS TEJIEBU30P.
Haxmémnp Ha IpyTyI0 KHOIIKY — IePEKJIIOYHUIID Ha APYToi KaHa, yba-
BHIIIb WJIM IPUOABHIIIb 3BYK.

Bo3pMU IUCTAaHITMOHHBIN IYJIBT, TOJIBKO OOpalaicsa ¢ HUM aKKypaTHo!

[MocmoTpH, OTKYIa UAET CUTHAI Y IysabTa. [lompoOyii onpeieIuTs, T7iE B Teje-
BHU30pe HAXOAUTCS MPUEMHUK, KOTOPBIM JIOBUT CHTHAJ IysbTa. Kak mpaBuio,
IYJIBT HY?>KHO HANPaBJIATH MPSIMO HA TEJIEBU30pP, YTOOBI TOT MOMMAaJI CUTHAJI, IIOTOMY YTO
IIyJIBT IUCTAHIMOHHOTO YIIPaBJIEH!U IIOCHLIAeT OTHOCUTEJIHHO CJIa0ble CUTHAJIBI, H TOJIBKO
B O/IHOM HampaBJieHUH. Tak UTO BBIKJIIOUUTH CBOUM IIYJIETOM COCEJICKUI TesleBU30p y Tebs
He TOJIyYUTCA.

[MorpoOy# HAmpaBJIATH MYJIBT B APYTYI0 CTOpPOHY. [lompoOyil HAmpaBJIATh MyJIbT TaK,
YTOOBI CUTHAJI OTPAXKAJICA OT CTEHBI, IMoJIa U MOTOIKA. IIompobyil MPUKPBITH IPUEMHHUK
Ha TeJIeBU30pe, YTOOBI IIOHATh, HACKOJIBKO 3TO TIOMeIIaeT paboTe mysabra. MOXKeIb MOmpo-
OoBaTh OMpeNENUTh, 32 KaKyl0 (GYHKIHUIO OTBEYAIOT KHOIKHU IIyJIbTa JWCTAHI[MOHHOTO
yupasienusa. Toavko deaait amo emecme co 83pocavimu, noxcaayiicma!

EcTh mpocToe AUCTaHIIMOHHOE YIIPaBJIeHNe, KOTOPOEe BBIKJIIOUAET U BKJIIOYAET TeJIEBU-
30p U y0aBJIsAeT 3BYK. A €CTh CJIOKHEUIIIHE MYyJIBThI, CO MHOKEeCTBOM (QYHKITUHA U PEKUMOB.
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Uto TaKoe thakcumune?

HOTHE YCTPOUCTBA U3 001aCTH ITepeiadn HHPOP-
MaIli1 MOSIBUJINUCH KaK CJIe/ICTBUE U300peTeHus
Tesnerpada, u GakcUMUIbHAA CBA3b — HE HCKJIIOUe-

C/10BAPb: are. C0Bo ¢pake — 3TO COKpAIIEHHOE Bakcumue,
. daKc OT JIATUHCKOTO CJIOBOCOYeTaHus fac simile, 4To 3Ha-
* CKaHep YUT «JleJaTh OAMHAKOBO». BCkope mocye Toro, kKak Mopae mpoae-
* paspeluenue MOHCTPHUPOBAJI CBOU 3JIeKTpUdecKuil Teserpad, mexanuk us Ilot-

manauu AsekcaHzip BsiiH Hauasn paboTaTh HaJ KOHCTPYKIIHeH,
KoTopasi Moryia Obl IlepefjlaBaTh HM300pa’keHue II0 ITPOBOJIAM,
¥ TIOJIYYHJI TIaTEHT Ha «3JIEKTPUUYECKUH 3amuchIBaOIuil Teaerpad» B 1843 roxay. Ero
U300peTeHNEe CYUTAETCS TEPBHIM MPUMUTUBHBIM (PaKCUMUIBHBIM AIIIAPATOM.

Kax u Mop3se, baiiH yBiekasicsi HCCIEAOBAaHUAMH B O00JIACTH 3JIEKTPHUUYECTBA
U B 1841 rozyy 3anaTeHTOBAJI IlepBble B MUPe 3JIeKTPUUECKUEe Yachl: UX MAasATHUK IIPUBO-
JTUJICS B JBUKEHUE BJIEKTPUYECKUMH UMITyJIbcaMu. IMEHHO 3TO U300peTeHNE U a0
HCCJIeI0BATEIII0 BO3MOXKHOCTD B IaJIbHENIIIEM cO3/1aTh GaKCUMUJIbHBIN anapat baiiHa.

Ba)KHBIM 3JIEMEHTOM €0 «3alHCHIBAIOLIET0 Teserpada» ObLIM MAATHUKH JIBYX
YacoB, KOTOpPbIe B IMEPBBIX HKCIEPHMEHTAaX HAaXOAUJIWUCh OJMH — B Iuasro, Apyrou —
B dnuHOypre. Kaxx/iplil pas, Korja JBUTAJCA MasATHUK B OMUHOypre, 3JeKTPUYECKUN
UMITYJIbC IIEN TI0 TesierpadHOMY KabeJstio 10 MasgTHUKA B [J1a3T0 U TOXKe MPUBOJUII €TO
B IBMKeHMe. K KajkIoMy MassTHUKY ObLJIO TPUKPEIJIEHO MeTaJIJTnuecKoe 1mepo. B 9qun-
Oypre oH IepeMellajics BIEPE] M Ha3aJ[ 0 KapTUHKE, BHI'PABUPOBAHHOM Ha MeJU.
Korzma 3TOT MasiTHUK Iepecekas Ty WINM MHYIO JIMHHUIO, N300pPaKEHHYI0 HAa PUCYHKE,
BO3HUKAJI 3JIEKTPUUECKUIN KOHTAKT. ATOT CUTHAJI Iepe/iaBajicsAd HA MasTHUK B IJ1asro:
OH JABUTAJICA MO OyMmare, BLIMOUEHHOUM B HOU/I€ KaJIUsA, KOTOPBI MEHSET I[BET, €CJIN
yepes3 Hero MpoXOJUT dJIeKTpUUecKUl TOK. IloaToMy mpu Kak/0M UMIIYJIbCE 3TOT BTO-
PO¥ MasiTHUK OCTaBJISJ 32 COOOM CJie/] — KOITUIO TOH JIMHUU, KOTOPYIO «CUYUTAT» MasIT-
HUK B OnuHOypre. MenHas kapTUHa, KOTOpas MepejiaBajaach, IOHEMHOTY ITPO/IBUTAIACh
BIIEPE]] C KaXK/IbIM JIBUKEHHEM MasTHUKA; YyBCTBUTEJIbHAA OymMara Ha IPUHUMAIOIIEN
CTOpPOHEe ObLJIa HAMOTAaHA Ha POJIMK, KOTOPBIN pa3MaThIBAJICA IIPU KakKI0M IITpuxe. Tak
IIOCTENIeHHO, JINHUA 32 JINHHUEH, co3/1aBajioch (pakCHMUIIbHOE N300pakeHue.
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[MpunIun paboThl ammapaTa baiiHa oTimuaercs SHAETE I BbI?
OT COBPEMEHHBIX (PAKCOB, HO OH IOJIOXKHWJI HA4aJIO

paboTe HaJl TEMU allllapaTaMu, KOTOPBIMU MbI I1OJIb- MaTeHT Ha paKcMmmnb-
3yeMcAa cemnyac. HbIN annapar obin nonyyeH
B 1902 rogy Hemenkuii yuénsiii Aptyp Kopu 3a 33 rofa fo BblAAUM NATEHTA
pazpaboTtan (POTO3TEKTPUUECKYIO CHUCTEMY, B KOTO- Ha TenledpoH. Kak 310 MoxeT
POl C TMOMOIIBIO CBETOUYBCTBUTEJBHBIX MaTepHa- 6biTb? [leno B TOM, 4TO M3Ha- S
JI0OB oTorpaduueckoe M300paKeHUEe CYUTHIBATIOCH YasibHO paKcMmmibHoe n3o6pa- I35 g
¥ TpaHC(HOPMHUPOBAJIOCH B 3JIEKTPUYECKHE CUTHAJIBI, AKEHNE NEPENaBaANOCh Mo Tese- 5 E‘: P
a TIOTOM 3TU CUTHAJIBI IlepeiaBaiu 1o TesierpadHbIM rpagHbIM, a He M0 TenepOoHHbIM EE g
nposogaM. KopH NpoBés mepByio mepechliky (oTo- nposojam. ScS
rpaduu u3 ropoga B ropof (13 Mrouxena B bepiun) ]
B 1907 TOAY. =
B 1925 rogy ¢paniysckuii uzobperaresns nyaps beauH co3an anmapar, KOTOPbIA =
paboTa y:Ke IpaKTHYECKU KaK COBPeMEHHBIe (paKCHMIJIbHBIE yeTpoiicTBa. M300paske- < ;
HUe JIBUTaJIOCh 6apabaHoM, CUJIBHBIN CBET CKAHUpPOB8aa n3obpakeHue, a POTOIJIEKTPU- @ =
YecKUU y3eJl IePeBO/INII CBET UJIM OTCYTCTBUE CBETA B BJIEKTPUYECKUE CUTHAJIBI, KOTO- g
pBIe MOXKHO OBLJIO IepeiaBaTh HA IPUHUMAIOIINH amapar. g E

B 1934 rogy areHTCcTBO «Accomusiites; [Ipecc» cTajio UCIOIb30BATH TEXHOJIOTHIO
bakCcUMUIIPHOU CBSA3U JJISI TOTO, YTOOBI PacCchliIaTh HOBbIE (hOTOrpadHH 10 BCEH TEPPHU-
topum CIIA. K mectuaecatsim rogaMm XX Beka (paKCUMUJIBHBIE ANIIIAPaThl, UJIN (DAKCHI,
CTaJIN BIOJIHE OOBIYHBIM O(UCHBIM 00OpY/IOBAHHEM, TOJIBKO OHU OBLITU TPOMO3AKUMU
u aoporuMu. Ho TexHosoruu pasBUBajiUCh, U (PAKCHl CTAJIM HAMHOIO KOMIIAKTHee
u 6nicTpee. B 1973 roay B CIIIA paboTasio y»ke okoJio 30 Teicsad (akcoB. K 1983 roay ux
KOJIMYECTBO JIOCTUTJIO 300 THICAY, a B 1989 To/ly UX YHUCJIO MEePEBAINIIO 32 MUJIJIUOH:
(dakcpl OB TPAKTUYECKHU B KaXK/IOM oduce
¥ BO MHOTHX JIOMaX.

Kakx B Tenerpade, Tesmedone u pazmo,
B (paKCHMUJIPHOM aliapare ecTh y3eJsl IpU-
€MHUKa U y3eJ TlepelaTurKa. Y3es MPUEM-
HUKA — 3TO, IIPEXKJIe BCETO, CKAHEP: YCTPOIi-
CTBO, KOTOpO€e JIa3epHBIM JIy4OM, CTPOYKa
3a CTPOYKOW, CUUTBHIBAeT MapaMeTphl HU30-
OpaskeHus c Jsmcra Oymaru. OTpaKE€HHBIHA
CBET I0MNa/IaeT B POTOIJIEKTPUUECKUH Y3elI,
KOTOPBIM PacIO3HAET CBETJIbIE U TEMHBIE
YYacTKH U mpeoOpasyeT 3Ty HH(OpMAIUIO
B 3JIEKTPUUYECKHE CUTHAJIBI, TIepearoninecs
rnorom 1o tesedoHHbIM JUHUAM. Ha apyrou
cTopoHe TesieOHHOM JIMHUM BTOPOU (akcu-
MUJIBHBIH ammapar MojyJaeT 3JIEKTPUUECKUEe
cur"asisl. [IpuéMHUK TpeobpasyeT 2JIeKTpU-
-.; YyecKre CUTHAJIbl B KAPTUHKY, KOTOpas BOC-
0aHO M3 NepBbIX U300paKeHuit, nepefaHHbIX MPOU3BOIUTCS Ha OyMare.

CnomoLLbIo GaKcMMUNbHOro annapara daxc UCNOJIB3YIOT B CAMBIX Pa3HBIX CJIy-

Yyasfx, B YACTHOCTH, /111 MTHOBEHHOU Iepe-

mauyu opUIMAJIBHBIX JIOKYMEHTOB, 3aKa30B WJIM HAKJIaAHbIX. B Hamm nHU dakcu-

MUJIbHASA CBA3b IOCTENIEHHO 3aMeHAeTCA 5JIEKTPOHHOU ITOYTOU, HO €€ 3HAUUMOCTD JJIs
BeZleH A Ou3Heca BCE ellé BeInKa.
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. | IPUMHUTE ®AKC!

aKCUMUJIBHBIM ammapar BOCIHPOU3BOAUT H300pakeHUe IpU-
MEPHO TaKUM K€ METO/0M, KaK TeJIeBU3HOHHBIN anmnapat. Pakc
CKaHUPYET CTPAHUIy CTPOKA 32 CTPOKOH, pa3bmBas M300pakeHUe
Ha KPOXOTHBIE KBaJPAaTUKU, KOTOPbIe CPOJITHU TOUKaM Ha 3KpaHe TeJIeBU30pa.

Ilesb: BocripousBecTH paboTy dakca.

HeoOxoauMple MaTepuaJsibl: YEPHBIM KapaHJalll, pydYka wiu ¢oMacrep,
2 jimcta Oymaru c ceTkou 10 x 10.
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Xoxa padoThI

1. PacuepTu ABa JIUcTa TaK, 4TOOBI Y TEDS MOJTyYMIach ceTka 10 X 10 (10 KBa/ipaToB
10 BEPTUKAJIH, 10 110 TOpu30oHTaan). O603HAUb KBaZ[pAThI I10 TOPU30HTAIU OYK-
Bamu A, B, B, T, /I, E, E, K, 3, 1. ITo BepTuKaau — nudpamu ot 1 710 10. Tenepp
Ka’K/IbIi KBaIpaT MMeeT CBOE 0003HAUEHNe: CaMbIi IEPBBII B BEDXHEM DAY Al,
BTOPOH B BepxHeM psAny — b1 u Tak fasee. HeT, mbl He 6yieMm urparb B «Mopckoit
Oo¥», 9TO cxemMa «3KpaHa» ¢akca.

2. Ha ogHOM scTKe Hapucy# OykBy, TGPy WU JIOOYI0 KADTUHKY TaK, YTOOBI OHA
pa3MecTuIach MPaKTUYECKU IO BCEH CeTKe.

3. Packpach prCyHOK YEPHBIM I[BETOM.

4. ITozoBu Apyra. Bo3bMu JINCT C pUCYHKOM, a OH ITyCTh BO3BMET JIUCT C IIyCTOH CET-
koii. Tel Oyzenip nepeiaBaTh n300pakeHue, a OH — IpUHUMAaTh. TOJIBKO MyCTh
He TIO/ITJIsI/IbIBaeT!

5. [lepenaua u mpuém OyAyT IPOUCXOAUTD CIIEAYIOMINM 00pPa30M:

a) «[lepegaTumk» HaYMHAET C caMOU MEPBOU KJETKH ceTkH, Al. Ecau kierka
3arosiHeHa 0oJjiee YeM HaIlOJIOBHHY, Thl TOBOPHUIID «IIPUEMHUKY», YTO OHA
yépHasd. Ecyiu kjeTka 3amojiHeHa MeHee YeM HalloJIOBUHY, Thl TOBOPUIIID, YTO
oHa 6eJsas. IlToTom nepexoauIib K KJIeTKe A2 ¥ TOBOPHIIb, Kakas OHa — Oesias
iy yépHas. Hy»KHO IpoMTH Bce KJIETKU «3KpaHa» dakca, TO eCTh CETKH.

6) [IprHUMAaOINN CIYIIAEeT, YTO EMY TOBOPDUT «IIepeaTuUK», U 3aKpalluBaeT
KJIETOUKY, €CJTU €My COODIIAI0T, YTO OHA YépHasa. KileTouku, 0 KOTOPBIX OH
Y3HAET, UTO OHU OeJIble, OCTAIOTCA YUCTHIMHU.

B) [locsie TOro Kak Thl «OTCKAHHUPYEIIb» BECh JIUCT, CDABHU PHUCYHOK, KOTOPBIHN
THI «OTCHLJIAJI», ¥ TOT, UYTO «IIPUHSIJI» TBOU TOBAPHIIL.
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NEPEABWXXEHNSA

CPEACTBA
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A

BeIiBOJ,

V300paskeHue Bps JIM IOy IUTCSI TOYHOM KOITHEN UCXOTHOT'O PUCYHKA, TIOTOMY
YTO CeTKa CJUIIKOM KPyHHas, pa3Mep KJEeTOUYEeK CJUIIKOM BeJUK B CPaBHEHUU
C pa3MepoOM PUCYHKA. ITO 3HAUUT, UTO y TBOero (pakca CIAUIIKOM MaJeHbKOe pa3-
peliieHue. Pa3penienue — 5To KOJIMYECTBO MUKCEJIEH, UJIM KyCOUYKOB UH(OpMa-
MY, HA KOTOPbIe pa3buBaeTcs u3obOpakeHue. Thl pas3zienya n300pakeHue BCETO
Ha 100 4YacTed, a XOpomu# (pakCHMHJIBHBIN almapar pa30uBaeT U300pakeHue
Ha OoJlee UeM 2 MHJTMOHA KBaJIPATUKOB. UeM MeJibue KBaJPaTUKH, TEM JIYUIIle
OyaeT n3o0pakeHue-KOmusI.

CMOMHELD OTBETUTD2
f) * Yro 3HAUMT CJI0BO «pakc»?

+ KakoBo HazHaueHue (p)aKCMMUIBHOTO ammapara?
» + Kakum o0pasom (pakcHMUIIBHBIN anapaT OTChLIaeT KOMUIO H300paKeHnA?

6 PA3BJIEYEHUA 5 MEAWLWHA

L\ 38 e YPOK 6 o GAKC e



e YPOK 6 ¢« OAKC o

NonPoBYA PA3OGPATLCH

? ¢ [Iouemy (pakchl YaCTO UCIOJIB3YIOTCA B padoTe o¢ucoB?
* Yem ¢pakc cxoneH ¢ TeaeoHOM?
* Yem ¢pakc orsinuaerca ot resiedpona?

» Kakas rexHoJiorusa 3amemaer yactb PyHKIuu pakca?

YBE/IMUUNBAEM PASPEIIIEHUE

* Ecnn ThI XOU€IIb OTOCJIATh (PAKCOM KAPTUHKY C YETKUMU MPSAMBIMHU JIHMHU-

SIMU, a/ipecaT IMOJIYYUT TAKOE e YETKOe H300parKeHue, Jaxe eCJIU Y TBO-

4 ero ¢akca HU3KOe pa3pelieHre. A BOT ¢ KPyroM BbIiieT mpobsema... Ecau

XOuelllb, 4TOOBI ajipecar yBHeJ Ha M300pa’kKeHUM KPYT, pa3pelleHue ammapara J0JKHO
OBITH ZIOCTATOYHO BHICOKMM, TO €CTh KBAIPATUKU JIOJI?KHBI OBITh OYEHb MEJIKHUMHU.

[Torpo6yii MOMEHSATHh pa3pelleHre Ha CBOEH «KUBOM (haKCMalIuHE» U3 MPEAbIAYIIEro
ombITa. [l Havasia paszieii Ha CBOEH
CeTKe KaKABIH KBAJPAaTUK HA 4 YACTH.
[TosryunTest 400 KBazpaTukoB. Eciu Tebe
HO-TIPEXKHEMY He HPABUTCA Pe3YJIbTaT,
MO>KHO PasfieTUTh KaK/IbIH MOJTy4YeHHBIN
KBaJ[paTHK emé Ha 4 KBaaparuka (eciu
MOJTyYuTCsl, KOoHeuHo). Kak monro Ttebe
MPUAETCS JIeJIUTh KBAJIPaThl, YTOOBI U30-
OpaskeHue OBLIIO ITOX0XKE HA KPyT?

Ecsn y TeOs1 ecTh KoK A N300parkeHu s,
[IOJIyYeHHAasA C IOMOINbI0 (PaKCUMUIIB-
HOTO amrmapara, BO3bMU yBEJIUIUTEILHOE
CTEKJIO U PACCMOTPU €ro BHUMATEJIBHO.
Ecnn HeT — BO3bpMH J1I00yI0 Tazery. Bau-
MaTeJIbHO PACCMOTPH OYKBBI U KapTHHKH,
KOTOpPBIE COCTOSAT U3 MPAMBIX JUHUH. Hackosibko oHU uéTkue u poBHBIE? Temeps paccmo-
TpU OYKBBI 1 KAPTUHKHU C OKPYIVIBIMU KpassMu. Hackosibko poBHBIE U TT1aJ[KHe Kpast u306pa-
JKEHUS? YBEJIMUUTEIBHOE CTEKJIO TIOKaXKeT Tebe, YTo n300pakeHne He TAKOe POBHOE, KaK
KaKeTCs C IEPBOTO B3IJIA/IA.
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CPEACTBA
NEPEOAYU
MH®OPMALIUN

Jlyuwee cpeAcTBO CBA3N

1

Kak moau :kunu 663 KoMnbloTENoB?

NEPEABWXXEHUA

CPEACTBA

2

CeI‘OI[Hﬂ CJIOKHO TIPEJICTaBUTh BpPEMEHA, KOrjia
MMUCHMA OT JIIOOMMOTO YeJI0BeKa, YKUBYIIETO B JIPY-
TOM TOpOie, NPUXOJHUJIOCH KAATh HEAEIIMH, WU

g CJI0BAPD: KOI/la HeJIb3s OBbLJIO IO3BOJIMTH cebe IMpHOOpecTH

c E . aﬁfx ) KHUTY W3-3a2 €€ HENOMEPHOU JOPOTOBU3HBL. MBI
Ta * CYéTbl ’)KHBEM B TaKOe BpeMs, KOTOPOe YacTO Ha3bIBAIOT BeKOM HHGOpMa-
w o * TpaH3ucrop uuu. CerofHa nH@OpMAaIUA JOCTYIIHA OUTH KAXK/IOMY: HaUMHASA
0 = + MMKpOCXema OT TOPOJICKMX OMOJTMOTEK U 3aKaHUMBasI BCEMUPHOU ceThio THTep-
m * LieHTpanbHbii HeT. JI1onu MOryT 00IIaThCs APYT C APYTOM B PeajibHOM BpeMeHU
npoueccop (LiM) U TI0JIyYaTh OTBET Ha JIF00OO0# BOIIPOC, JIMIIIh HAXKaB KHOIKY. Bee 31O

+ onepaTtuBHaA

namarb (03Y)
o KECTKUN ANCK
« [BOMYHDIN Kop
+ annapatHoe

BO3MOKHO 0J1aro/1apsi 1300peTeHUI0 KOMITBIOTEPA.

IIpu MBICIM O KOMIIBIOTEpPE YTO BBl IIPEACTABJIAETE INPEXKIe
Bcero? YCTpOUCTBO, ¢ MOMOIIBI0O KOTOPOTO BBl MOKEeTe HAIHCaTh
U pacrieyaTarhb pedepar B KOy, IOUCKATh KaKyo0-1u00 nHpopma-

BbITOBbIE
YAOBCTBA

obecneyeHne 10 B IHTepHEeTE WU OTIIPaBUTh MUCHMO JIpyTy. Vyiu cpasy npesi-
q. - nporpammHoe CTaBUJIN ceOe HOBYIO BUJIEOUTY.
obecneyeHne Ho xoMmpioTEp W3HAYAJIBHO CO3AABAJICA JJIsI TOTO, YTOOBI
OBICTPO TPOU3BOJAUTH MaTeMaTHUUYECKHE IOJICUETHI. Bce mpourne
?33&’\1.“"“""““5 BAapUAHTBI €r0 HCIOJIb30BAHUS POJIUJIUCH U3 CHOCOOHOCTH KOM-

IBIOTEpPA CYUTATh. B mepeBoie ¢ aHIVIMHCKOTO CJI0BO computer 060-
+ nepdokapra 3HAYaeT «BBIUHCIINTEIb». MOXKeT ObITh, TEOE IMOI1ajaI0Ch B JIUTE-
parype cokpaijeHue IBM. 3To0 — 3JIeKTPOHHO-BBIYUCIUTEIbHASA
MAaIllHA, UMEHHO TaK PaHbIIle Ha3bIBAJIU KOMIIBIOTED.

He 6b1y10 Takoro, YTO B OJIUH NPEKPACHBIN JileHb KTO-TO U300pEJ HOBYIO MAIIUHY
1 Ha3BaJl e€ KOMITbIoTepoM. KoMITbloTep — pe3ysIbTaT JOJITON LENOYKHd U300peTeHuH
U OTKPBITUM, C/leJIJaHHBIX paHee. Tak, OTKPHITHE 3JEKTPUUECTBA IOCTYKUJIO HACTO-
SIIITAM TOJTYKOM K CO3/IaHUI0 Macchl HOBBIX n300perennii XIX u XX BekoB. be3 aek-
TPUYECTBA Y HAC He ObLI0 ObI HU TeJIe(POHOB, HU TEJIEBU30POB, H KOMITBIOTEPOB. A BOT
MeXaHUYeCKue MPUOOPBI, MPOU3BOIUBIIINE MaTEMATHYECKHE TIO/ICUETHI, CYIIIECTBOBAIIN
U JI0 9TOr0 — TOpas/i0 paHbllle, YeM MOSIBUJIOCh YCTPONCTBO, KOTOPOE Mbl IIPUBBIKJIU
Ha3bIBaTh KOMIIBIOTEPOM.

6 PA3BJIEYEHUA 5 MEAWLWHA
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Ha npoTsi?KeHu U ThICAYEIETHH JIFO/TH UCIIOIb30-
BaJIU /1715 TIOZICUETOB a0aK UJIN CYE€THI — IIPOCTEN-
IIIe YCTPOUCTBA ¢ OyCHHAMU, ITePEIBUTAOIUMUCS
B 7K€JIOOKaX MJIM Ha CTEPIKHX.

[lepBasi ~ MexaHWUYecKass  BBIYHCIIUTEJIbHAS
MarnvHa Obi1a pa3paborana Yapab3om baoouxem
B 1822 rogy. E€ MexaHusM BKJouas B cebs 6osiee
2000 IIeCTepEHOK. A TepBbIH 3JIEKTPOHHBIN MPO-
rpaMMHUPYEMBIH KaJIbKyJIATOp (pazmepoM ¢ 00JIb-
mo mKad) ObLT co3zmaH
Pumckuii abak (peKoHCTpyKLMs) HEMeLKUM y4IéHbIM KoHpa-

oM llyse B 1941 roay.

HemHoro mos:ke, B 1947 roay, B Jlabopatopusix bBesta (Bell
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Labs) 610 cHeslaHO BajKHeHIee M300peTeHUe: TPOe YUEHBIX %
CO3/1aJIi TPAH3UCTOP — PAIUO3JIEKTPOHHBIN IOJIYIIPOBOHU- < X
KOBBIU IPUOOp, MpeHA3HAYEHHBIH /I YCUJIEHUs BJIEeKTpUYe- @ =
CKOTO TOKA U YIpPaBJIEHUS g
uM. DTO YCTPOKCTBO IIPOM3- a E

BeJIO HACTOAIIYI0 PEBOJIIO-
OUI0 B OTPACJH 3JIEKTPO-
HUKH U CZI€J1aJI0 BO3MOXKHBIM
CO3/JaHHe KOMIThIOTEPA. Pycckue cuérbl
[1epBblii MOJTHOCTBIO HJIEK-

TPOHHBIA KOMIbloTep ObLT orpomen! CobpaHHBIN
B1946 rogy SJHNAK (Electronic Numerical Integrator
and Computer, ENIAC) — 3JIeKTPOHHBIH YHCJIO-
BOM WMHTETPATOP U BBIUKCIUTENh — BECHJI IOYTH
30 TOHH, ¥ UMeJI HeCKOJIbKO MHJIb MPOBOJKU. Ero
pasMephl BIeUaT/IsAIu: AJIUHA — 26 METPOB, BBICOTA —
2,6 mMeTpa, mUpuHA — 0,9 MeTpa. Ho, HecMoTps
Ha CBOM TMTAHTCKHE pa3Mephl, OH He BbIIepKasl Obl
HUKAKOT'O CDAaBHEHUS C COBDEMEHHBIMU [T€PCOHAJIb-
HbIMH KoMmIbioTepamu. SHWAK mor o6pabarsiBaTh

2

BOEHHbIE
M3O0BPETEHUSA

3

BbITOBbIE
YAOBCTBA

A

qycsia JJIMHOU He 0OoJiee
200 3HakoB. CoBpeMeH-
HblE K€ KOMITBIOTEPHI
VIIPABJIAIOTCA C YHUCTIAMHU
JJIUHOKM OoJsiee 16 MJIH
3HAKOB — W TPH 3TOM
paboTtaioT B 60 ThICSY pa3
osicTpeit DHMAKa! Taxe
HEKOTOPbIE U3 TEX KPOXOT-
HBIX KaJIbKYJISITOPOB, YTO
YMeIAaIoTCsI B KapMaHe,
MOII[Hee, YeM ObLJI OIPOM-
g1t DHUAK.

B 1957 rony amepukas-

ckas ¢upma NCR coznana Komnbiotep SHUAK

e YPOK 7 ¢ KOMIbIOTEP e 41



=
5
<SS <
mI s
G3
I3
[ T =
OC X

1

NEPEABWXXEHNSA

CPEACTBA

2

BOEHHbIE
M3O0BPETEHUA

3

BbITOBbIE
YAOBCTBA

A

6 PA3BJIEYEHUA 5 MEAWLWHA

e YPOK 7 ¢« KOMIbIOTEP e

MEPBBIN KOMITBIOTEP HA TPAH3UCTOpPax. A B 1959 TOAY
OBLJIO C/IeJIaHO TIOCJIe/Hee HM300peTeHue, OJyaromapsi
KOTOPOMY CTaJI0 BO3MOKHBIM IIOBCEMECTHOE PACIIPO-
CTpaHEHHE KOMIIbIOTEpOB. Tpu uesioBeKa, IpesicTaB-
JIABIIME TPU YaCTHblE aMePHUKAaHCKHE KOPIIOpPAIUH,
pelIuIu Tpu IIo0aibHble HaydHbIEe TPOOJIEMBI B CO3-
a1 MHUKPOCXEMY — MHUKPO3JIEKTPOHHOE YCTPOU-
CTBO, COEIUHsAIONIEEe B cebe MHOXKECTBO CTaH/IAPTHBIX
3JIEKTPOHHBIX TPUOOPOB (B TOM YHCJIE U TPAH3UCTOPHI). MuKpocxembl

C Toro BpeMeH! KOMIBIOTEPHI U3 T'0/la B T'OJ] CTAHOBU-

JIUCh MEHbIIIE B pa3Mepax, MOII[Hee U JIellleBJie — BIUIOTh JI0 CErO/THSAIIHErO THS, KOT/a
CBOMU MePCOHAIbHBIN KOMITBIOTED MHOTHE HOCAT C COOOH B CyMKe.

KommnbioTep BKIIOUaeT B cebs GOJIBIIOE KOJTUUYECTBO YCTPONCTB, U MBI MOTJIU ObI
MOTPATUTh MHOTO YaCOB Ha U3y4YeHHe KaK1oro u3 Hux. Ho Ha 3TOM ypoKe MbI pacCMOT-
pPUM TOJIBKO caMble OCHOBHBIE U3 YacTel cucTeMbl, KOTOPYIO Mbl Ha3bIBa€M NepCOHA/b-
Hblll KOMNbIOMep.

Camas BaskHas 4aCTh KOMITBIOTEPA — 3TO MEHTPaJIbHbIN nmpoueccop (ITIT). 11T -
ATO «MO3T» KOMIIBIOTEpPA, UMEHHO OH IIPOU3BOJUT JIBBUHYIO JIOJII0 BHIUUCJIEHUH U yKa-
3BIBAET BCEM IIPOUYUM YACTAM KOMIIBIOTEPA, YTO UM CJIEJIyeT AesaTh. YToObl paboTaTh
C KOMITBIOTEPOM — JIaBaTh €My KOMaH/Ibl U IOJIyYaTh OTBET — TeOe Hy>KHBI KpaH (MOHU-
mop), KOMIIBIOTEPHASI Mblwka U Kaasuamypa. Be€ aTo — yempoiicmea é8o0a/8vieoda
ungpopmayuu. Uudbopmanus, KoTopyro nockuiaiot k 111, HazbiBaeTcs: BBOZOM JIaHHBIX,
uHbopMmarnus, uaymas u3 [1I1, — BBIBOIOM JaHHBIX. A caM KOMIIBIOTED — 3TO HECKOJIBKO
y3JI0B, PACIIOJIO}KEHHBIX B CUCTMEMHOM 010Ke, K KOTOPOMY ITO/IBEIEHBI IITHYPhI BCEX TTEpe-
YUCJIEHHBIX BBIIIIE YCTPOMCTB.

Eciu Th1 yxke umtan mocobue «Teso yesoBeka», Thl 3HAENIb, YTO y UeEJIOBEKA
aMATh ObIBaeT KpPaTKOBPEMEHHAs U JI0JITOBpeMeHHasi. Y KOMITbIOTepa TOXKe eCTh ATHU
nBa Bujia namatu. OnmepaTuBHOE 3anoMHUHaIee ycrporictBo (0O3Y, oneparus-
Has MMaMsTh) CYIIEeCTBYeT, YTOObI XPAHUTH KPAaTKOBpeMeHHbIe laHHble. B O3Y pacmo-
JlararoTCsl KOMaH/Ibl ¥ JJaHHBIE, KOTOPbIE BOT-BOT OyAyT Mcrosb3oBaHbl 1[I umu ObLin
WCII0JIb30BAHbI UM TOJIBKO
yro. Korma TBI BBIKJIIOYA-
ellb KOMIIBIOTEP, JaHHbIE
U3 NaMATH  OYMINAIOTCA.
A 4rob6bl XpaHUTH HHOP-
MAIHI0 JI0JITO, MPOIOJIKATh
¢ Hell paboTaTh WJIU IEPUO-
JMIMYECKH K Hel oOparmiaThbes,
BHYTPH KOMIIBIOTEPA CyIIlEe-
CTBYeT 3KE€CTKHUM TUCK — OH
BMEIIAET Topas3/io OOJIBIIUH
00bEM JJaHHBIX, UEM OIlepa-
THUBHAsi MaMsATh. VIMeHHO
Ha HEM XPAHATCA IIPUJIOXKE-

(xema nepcoHanbHOro KOMnblTEpa HUA M JOKyMeHThL JKéct-
1. MonuTop 5. EcTKmit guck KAM JUCK XPAaHUT JIaHHBIE
2. CuctemHbIi 6nok 6. KnaBuarypa B (opMe KpPOXOTHBIX Mar-
3. bnok nuTanua 7. KomnbloTepHas Mbilb HUTHBIX A4eeK. Takxke naH-
4, Inckosop, Hble MO>KHO XpaHUTh Ha CD-,
2 e YPOK 7 ¢« KOMIbIOTEP e
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DVD-nuckax u ¢Jenikax, HO Bce 3TH HOCUTEU WH(pOpMAIuu MOKHO 6e3 Tpyza repe-
MeIaTh OT OJTHOTO KOMITBIOTEPA K JPYTOMY, TaK UTO YaCThIO MAIITUHBI OHU HE SABJISIIOTCS.

Kpowme Bcero mpouero, B KOMIIbIOTEPE HAXOIATCSA CXEMBI U LIETH, 10 KOTOPhIM HHDOP-
Marus nepemeraercs ot L[IT K maMATH, a TaKKe MeX/y OCTaTbHBIMHU YaCTsIMH KOMITbIO-
Tepa, B TOM YHCJIE U TIOJIKJIIOUYEHHBIMHU K HEMY BHEIITHUMH YCTPOUCTBAaMH BBO/Ia/BbIBO/IA
(MOHUTOp, MPUHTEP, KJIABHATYPa, MBIIIb U Ap.). B 3aBUCHMOCTH OT MOAUDUKAIIUYA KOM-
IBIOTEPA B HEM MOTYT TaKKe HaXOAUTHCS Nadmut (YyCTPOUCTBA), KOTOPHIE BBIMOTHSIOT
MHOTO Zipyrux pyHknuii. Hanpumep, sudeokapma, Kotopasi BHITIOJTHSIET BHIUYUCIEHUS,
OTBeYaloIIye 3a IBHKeHNe N300pakeHN Ha SKpaHe MOHUTOPA, UJIU JIONIOJIHUTEJIbHbIE
yCTPOMCTBA, MOMOTAIOIIHe YCKOPUTh MaTeMaTUUeCKUE MOJICYETHI, UJTU 38YK08as kKapmd,
KOTOpas mpeobpasyer 3JIeKTPUUeCKUe CUTHAJIBI B 3BYKOBBIE BOJIHBI.

Bea undopmanusa B KOMIOBIOTEPE XPAHUTCS B IBOUYHOM KOJE — B BHUJE LIEIO-
YyeKk HyJIeld U efuHuIl. EJMHUNA — 3TO 3JIEKTPUUECKUN HMITYJIbC, HOJIb — OTCYTCTBHE
UMIIYJIbCa. ITH UMITYJIbCHI UTPAIOT POJIb «KJIIOUYEH », KOTOPhIE OTKPHIBAIOT M 3aKPBIBAIOT
nyTu B III1 kKommbioTepa, 4TOOBI MPOU3OILIO Kakoe-Inbo zeiicTBre. MOXKXHO CKa3arh,
YTO KOMIIBIOTEPHAs IIPOrpaMMa HAaIlOMUHAET OYEHb CJIOKHOE COOOINEHHE, COCTaBJIEH-
Hoe a30ykoil Mop3ae. B a30yke Mop3e TOUKH U THpPe 00pa3yIoT OYKBBI, 2 B KOMIIBIOTEPE
HYJIM U eTUHUIBI 00pa3yroT OyKBbI, CHMBOJIBI, YHCJIa U KOMAaH/IbI, BBITIOJIHSOIIHAE OIIpe-
JIeJIEHHBIE 3aJa4H.

PaGoty koMmbiOTEpa OOECHIEUMBAIOT JIBE COCTABHbIE YACTU: alllapaTHOE U IPO-
rpaMMHOe obeclieueHre. AImapaTHoOe o0ecredeHre KOMITbIOTepa — 3TO Te ero YaCTH,
KOTOpPBIE MOKHO IOTPOTraTh pyKaMu (ecsiu Tebe pa3pelnraT, KOHEUHO). J[FCKH, ICKOBBIE
yCTPOUMCTBA, MOHUTOPBI, KJIABUATYPbI, MBIIIIKH, MUKPOCXEMbI, BAHTUKU U BEHTUJIATOPBI
u ap. IIporpaMmmMmHoOe oGecriedeHre — Ha000POT, CYIECTBYET TOJIBKO B 3JIEKTPOHHOM
BU/Ie. DTO ONePAI[MOHHBIE CUCTEMBI, TEKCTOBBIE U I'padUUecKue PeIaKTOPbL, IPOrPaMMBbl
CO37IaHM A TaOJIUIL U TPE3EHTAINH, TIJIEEPHI, Yepe3 KOTOPbIE Thl ITPOUTPHIBAEIITH MY3bIKY
¥ CMOTPHUIIIb GUIBMBI, © MHOTOE JApyroe. YToOsI JIydIlle MOHSTh, MOKHO ITPOBECTH aHa-
Jloruio ¢ OyMa’kKHOU KHUTOM: YepHHJIA U CTPAHUIBI — HTO allllapaTHOe obecrieueHue,
TOT/Ia KaK CJIOBA, IIPEIJIOKEeHM A, ab3a1bl SHAETE JIM BbI2
1 OOIIUI CMBICJI TEKCTA — MIPOTPAMMHOE g

Cynepkomnbiotep IBM, HocAwmin ums Blue

obecrieuenne. Kommblorep 6e3 mpo-
rPaMMHOTO ObecriedeHus — BCe PABHO Gene/L v 3anyLueHHbil B paboTy B JuBepmop-
CKOW HauMoHanbHon nabopatopum (Kanudop-
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4YTO KHHra, IIOJIHad IIYyCTbIX CTpPAHHII.

BbITOBbIE
YAOBCTBA

[IporpamMmHOe obOecniedyeHre HeOOXO-
JTUMO, YTOOBI KOMITBIOTED CTaJI IIOJIE3€EH,
TOYHO TaK JKe, KaK CJIOBa HEOOXO/TMMBI,
YTOOBI C/IeJIaTh KHUTY OCMBICJIEHHOMH.

KommpioTep — 0€3ycI0BHO, OHO
U3 CaMbIX BaXKHEHIIUX W300peTeHui
Bcex BpeMéH. Ilocsie meyaTHOTO Ipecca
OH OKasaj Haubosblllee BIUAHUE
Ha HAIy KYJBTYpY, 4eM Jiroboe apyroe
CPEZCTBO CBS3H, KOTAA-TN00 CO3/TaHHOE
yesioBekoM. Ho, kKoHe4HO ke, 6e3 u30-
Operenus Teserpada, TesaedoHa, paguo
U TeJIEBUJIEHUS KOMITBIOTEP HUKOT/IA OBl
HE CTaJl HACTOJIBKO 3HAYUMBIM JIJIf
Hallled >KU3HU WHCTPYMEHTOM, KaKUM
ABJIAETCA cefuac.

e YPOK 7 ¢ KOMIBIOTEP e

Hus, CLLIA), cnocobeH BbInonHATL 2806 Tpui-
JINOHOB BbIYMC/IEHMI B CeKYHAY. Ho ecTb ewwé
OOWH KOMMbloTep, ropa3ao 6osee 6bICTPLIN —
1 OH He CO3[aH YelIOBEKOM. DTOT «KOMIbHO-
Tep» — y Bac Ha nneyvax! Yenoseueckunn mosr —
HeBepOATHOE BblUNC/IUTENbHOE YCTPOMCTBO,
CO3JaHHOe Halum Bcemorymm Teopuom. Baw
MO3TI COCTOUT U3 TPUJINIMOHA AYEEK, KOTopble
CBA3aHbl MeXXay cO60W COTHEN TPUNININOHOB
coeanHeHNN. YenoBeuecknin pasym Mox<et
BbINOJIHATb OQHOBPEMEHHO MO MEHbLLEN Mepe
100 TPUIMOHOB BbIYNCIEHNIA B CEKYHAY, U 3TO
npu o6bEme Bcero nuiwb B 918 Ky6. cM 1 Bece
B 1,5 Kr. A BOT Blue Gene/L 3aH1maeT 30 KB. M

1 Becut 60nee 450 Kr. Mbl ¢ BaMU — MOUCTUHE
yAMBUTENbHbIE CO34aHMA boxbu.
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—__ ) KOMITBIOTEPHI B JIEMICTBU

oAyMal, KakK UMEHHO KOMIIBIOTEPHI BJIHAIOT Ha TBOK JKU3Hb.

[ToMHH, YTO KOMITBIOTEPHI €CTh HE TOJILKO B IOMaX, HO UCIIOJIb-

./ 3yloTcd B HallleW XU3HU moBceMecTHO. COCTaBh CIUCOK 00JIacTel,

B KOTOPBHIX Ha TBOIO JKHM3Hb IOBJIHAJ KOMIboTep. Hamumu mepe-

YeHb 3aHATUH, JJIA KOTOPHIX UCIOJIB3YIOT KOMIIbIOTED y TebsI JoMa U B MeCTax,

r7ie Tl ObIBAEIb. Y T€OS MOKET MOJIYyUYUThCA OYEHD JIJIMHHBIA CITUCOK, €CJIN ThI

pEeIInIb BHECTH B HETO BCE CIIOCOOBI MCIOJIb30BAHUSA KOMIIBIOTEPOB, HO BCE-
TaKH MOIBITAKCA MIEPEUYUCTUTD XOTS ObI 10—15 U3 HUX.

CMOREWDb OTBETHTD?
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* YT ABIAETCA <MO3rOM» KOMIIbIOTEPA?
’) * Uro Takoe O3Y?

m ¢ 3avem Hy:xkHO O3Y?
o /111 yero u3Ha4a JbHO HIPUAYMAJJIU KOMIIbIOTEPHI?
* YTo Ha CETOHALIHUMH /IEHb /IEJIAI0T KOMIIBIOTEPHI IOMHUMO CBO€I N3HAYATh-
HOU PyHKIUN?

NEPEABWXXEHNSA

CPEACTBA

2

NnonPOGYA PA30GPATLCA

‘ >- Yem ABOUYHBIHA KO/ (HY/IM ¥ € TUHHUIBI) HATIOMHUHAaET a30yky Mop3e?
» Kakoe HOBOe MpUMeHeHHe KOMIIBIOTEPY Bbl MOKETE MPUIYyMaTh?
o JI)if 4ero BbI ObI HCIIOIb30BAJIN KOMIIBIOTED, €CIHU ObI MOTJIH?

BOEHHbIE
M3O0BPETEHUA

3

f » BU/Ibl KOMIIBIOTEPOB

)f Bcé TO 00MJINE KOMITBIOTEPOB, KOTOPOE MIPUBBIYHO /IJI HAC, — 3TO 3JIEKTPOH-
Hble (1u udpoBble) KOMIBIOTEPHL. 1IX pabouas cpesa — 3JIEKTPUYECTBO:
JIBOUYHBIA KO BbIpakaeTcs HaJIMUYUeM HJIU OTCYTCTBUEM 3JIEKTPUYECKOTO
uMiysabca. OJTHAKO AJIEKTPUUECTBO — He eIMHCTBEHHAs pabouas cpesia, B KOTOPOH MOYKHO
MPOU3BOAUTH BHIUUCIIEHUS.
Cawmpble mepBble KOMIBIOTEDPHI OBLIM MeXAHUYECKUMU, TO €CTh COCTOSJIM M3 PbIYaroB
U 1mecTepeHoK. OTIIOM 3THUX KOMIBIOTEPOB MOKHO IO IpaBy Ha3BaTh YapJsib3a ba0ooumxka,
npodeccopa MmareMatuku KemOpuxckoro yuuBepceuteTa. OH co3zast B 1822 roy He60JIb-
Iyl pabovyyr MOJeJib, COCTOSIIIYI0 M3 BAaJIUKOB M IIECTEPHEH, BpaIaeMbIX BPYUHYIO
IpU TIOMOIIY CIIEeNHaJIbHOTO pbluara. [IpaBurenbecTBo BesnmkoOpuTaHUU OIEHUIIO paboTy
U BBIJIEJINJIO CPE/ICTBA HA PA3BUTHE «PA3HOCTHOM MAIIMHBI», KAK Ha3BaJl CBOE N300peTeHNe
aBTop. OMHAKO OH He MPEAIoJIarai, ¢ KAKIMU TPYAHOCTAMU CTOJKHETCS B IPOIlECCe pea-
JIM3aIuu cBOel uzien. B pesysnbrate cycts 9 jieT ba00um K BIHYK/IeH ObLIT IPUOCTAHOBUTH
CBOIO paboTy, HO YaCTh MAITUHBI BCE-TaKH (GYHKIIMOHNPOBAJIA U IPOU3BO/INJIA BEITUCIEHU .
B xozie paboThI Ha/l YCOBEPIIIEHCTBOBAHUEM «Pa3HOCTHON MaIllluHbI» v B260u/Ixa B03-
HUKJIA U7es CO3/JaHUS YHHUBEPCAJIbHON BBIUMCIUTEIBHON MAaIllMHbI, KOTOPYI0 OH Ha3BaJl
anHaaumuyeckoll. OHa MOIJIa OIIEPUPOBATh YUCIAMHU C MATHIOJECATHIO AECATUYHBIMU 3HA-
KaMH ¥ COXPaHssa 70 1000 yuces. B enuHyro sormyeckyo cxemy baboumxk yBasan apud-
MEeTHYECKOE YCTPONCTBO, PErUCTPHI MaMATH, O0beTUHEHHBIE B €ZJUHOE II€JI0E, U YCTPOHCTBO
BBO/Ia/BBIBO/IA, PeaIM30BaHHOE C TIOMOIIBIO TIEPHOKAPT.
Ilepdoxkapra (meppopupoBaHHass KapTa, OT JIAQTUHCKUX CJIOB «IIPOOUBAIO»
1 «bymara») — HoCUTeJIb ”HPOpPMAI[UH U3 TOHKOTO KAPTOHA, ITPe/ITHa3HAYE€HHBIH /17151 KICIIOJTb-

.!

BbITOBbIE
YAOBCTBA
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30BaHUS B CHCTEMaX aBTOMAaTHYeCKOH oOpa-
0oTku MaHHBIX. VHGOpMAIUsA 3aIMUCHIBAETCS
Ha nepdoKapTax B BUJle HAJIUYUA WU OTCYT-
CTBUSI OTBEPCTHUH B OIPEJIEJIEHHBIX €€ MECTaX.
B ananmuTtuueckout mamwuHe Ba06umka pabo-
Tanu nep@oxaptel Tpex TUIOB. [lepdokapTs
omepanuil NEepPeKJIIYa]d MalIuHy MeXIy
peXMMaMHU CJIOKeHUs, BHIUUTAHUSA, JeJIeHUsA
u yMmHOkeHHudA. IlepdokapThl mNepeMeHHBIX
YIIpaBJIsJIY ITepeiadyel JaHHBIX U3 TaMATH B aprupMeTHUYeCKOe yCTPOUCTBO 1 06paTHO. Yuc-
JIoBBIE Tep(OKAPTHI MOIJIM OBITh UCIIOJIB30BAHBI KaK JIJIA BBOJA JJAHHBIX B MAIIWHY, TaK
U 171 COXpAHEHU s Pe3yJIBTaTOB BEIYUCIIEHUH, €CJTH MAMATH OBLIIO HEOCTATOYHO.

[TepdokapTel ObLIM HEOOXOAMMBI U JIJISI MHOTHX IOCJIEIYIOIIUX MOJEJIEd BBIUMCIIH-
TeJIbHBIX MAIIuH. OHU UCTIOJIb30BAJINCH JIJIs «OOIEHUI» YeJIOBEKA C KOMITBIOTEPOM BILJIOTh
Jlo Hayasa 1980-X TO70B.

MexaHHYeCKHe KOMITBIOTEPHI — TOJIBKO YacTh JIOCTaTOYHO OOJIBIIONW TPYIIBI AHA1020-
8blX KOMNbIOMepos. AHasIOroBas BeIUKCIUTEIbHAA MamuHa (ABM) npezicTaBisieT YUCIOBbIE
JJAaHHBIE TIPY TOMOIIY aHAJIOTOBBIX (PU3UUYECKUX MEPEMEHHBIX (CKOPOCTbH, AJINHA, HAIPsKe-
HUeE, TOK, /JaBJIEHUE), B YEM M COCTOUT TJIaBHOE OTJIMYHUE OT I poBOro Komibioorepa. [Ipes-
CTaBJICHHEM YMCJIAa B MEXaHUUECKUX aHAJIOTOBBIX KOMIIBIOTEPAX CJIY>KUT, HAIlpUMep, KOJIU-
YeCcTBO IIOBOPOTOB IIIECTEPEHOK MeXaHHU3Ma.
B nmHeBmMaTnueckoii ABM mepeMeHHBIE IIPEJICTaB-
JIEHbI B BUJIe BEJIUYMH JIaBJIeHUs Bo3ayxa (rasa)
B Pa3JIMYHBIX TOYKAX CIEI[UAJIBHO ITOCTPOEHHOMN
cetu. ABM MOryT BBINOJIHATH TaKHe OIEpaIUy,
KaK CJIO’KeHUe, BBIUNTaHUe, YMHOKEHHE, /IeJIeHHe,
nuddepeHIIIpOBaHNEe, UHTETPUPOBAHUE U UHBEDP-
TUpOBaHUe. Pe3ysbraToM pabOTHI aHAJIOTOBOTO
KOMIIBIOTEpA ABJIAIOTCA 00 rpaduku, usobpa-
JKEHHBIE Ha OyMare WJIM Ha 3KpaHe ocnustorpada,
J0O0 BJIEKTPUYECKUN CUTHAJI, KOTOPHIN HCIIOJIb3Y-
€TCs 111 KOHTPOJIA Ipoliecca Ui paboThl Mexa-
Hu3Ma. ABM ucnosp3yoT AJs OCyIIeCTBJIEHUSA
aBTOMATHUYECKOI'0 KOHTPOJIA HaJZl IIPOU3BOACTBEH- MeHLMHA 3aHOCUT flaHHble nepenucu
HBIMH IIpOLECCAMHU U B HAYYHBIX HCCJIEJOBAHUAX, HaceNeHuA Ha nep(l)oxap'"ﬂ, ucnonb3ys

JINYHbIEC U3MEHEHU A BO BXOJHbBIX TadHHBIX.

TexHOJIOTUA ONMUYecKUX KOMNbIOMepos OCHOBAHA Ha UCIIOJIb30BAHUY OIITUYECKUX IIPO-
neccopoB. Omnepanuy BHIIOJTHAIOTCA IMYTEM MaHUIIYJIAIUU TOTOKAMU OINTUYECKOTO U3JIY-
YeHU s, YTO MO3BOJISET JOCTUYD OOJIBIIEN TPOU3BOAUTETLHOCTU BHIUNCIEHUH, YMEHBIITUTH
pa3Mepbl 3JIEMEHTOB CXEM U CHU3UTDH MOTPEOIAeMYI0 MOIHOCTD. [IepBBINl MakeT omTHUYe-
CKOT'0 KOMIThIOTEpa ObLJI CO3/1aH B 1990 rofy B «JlabopaTopusx besnax. IIporeccop BToporo
nokosieHust Hocust HazBanue «DOC—II» (anrs. Digital Optical Computer — 1iudpoBoii ontu-
YeCKHUH KOMIIBIOTED) U OBLJI CIIOCOOEH MTPOBEPATH 710 80 THIC. CTPAHUI] TEKCTA B CEKYH/IY IIPU
BBITIOJTHEHUY KOMAaH/IbI TIOMCKA CJIOBA. Pa3paboTKa TEXHOJIOTMH U KOMIIOHEHTOB aKTHBHO
MIPOJIOJI?KAeTCs B HACTOAIIee BpeM .

Buonozuueckuil komnvlomep GyHKIIUOHUPYET KaK }KUBOU OPTaHU3M HJIH COAEPIKUT OHO-
JIOTMYECKHE KOMIIOHEHTHI. B KauecTBe BRIYUCIUTEIBHBIX 3JIEMEHTOB UCIIOIb3YIOTCSA OeTKHI
U HYKJIEMHOBBIE KHCJIOTBI, pearupyomue ApyT ¢ ApyroMm. B 1994 rony Jleonapz Aznsemas,
aMepPHUKAHCKUH YUYEHBIH, HA OIBITE ITOKa3aJjl, YTo MoJiekyabl JJHK MoryT pemars BRIYUCITH-
TespHbIe 3a1aun. C 3Toro MomeHTa pa3BuBaetrcs ucropus JJHK-perunciaenuii. Meton JJTHK
MO3BOJISIET CPA3y CT€HEPUPOBATh BCe BO3MOXKHbBIE BADHAHTHI PEIIEHUH C IIOMOIIIHIO U3BECT-
HBIX OMOXUMUYECKUX PeaKknuil. 3aTeM ObICTPO OTGUIBTPOBATh UMEHHO TY MOJIEKYJIY-HUTD,
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B KOTOPOH 3aKOAWPOBAH HYKHBIA OTBeT. [Ipobsiema B TOM, UTO TpebOyeTcs Ype3BbhIYaiHO
TPYZOEMKAS CEPUS PeaKI[UH, TPOBOAUMBIX I10] TIATEIFHBIM HA0OTIOIEHUEM.

Keaxmoswlil komnviomep — BBIYUCIUTETbHOE YCTPOUCTBO, paboTalollee Ha OCHOBE KBaH-
TOBOM MexaHUKU. OH IPUHIUIINAIBHO OTINYAETCA OT COBPEMEHHBIX KOMIIBIOTEPOB, pabo-
TAIOIINX HA OCHOBE KJIACCUYECKON MeXaHUKH. [loTHOMAacCIITaOHBIH KBAHTOBBIN KOMIIBIOTED
ABJIAETCA MOKA TUIIOTETUYECKUM YCTPOUCTBOM, CaMa BO3MOXKHOCTb IIOCTPOEHHUS KOTOPOTO
CBSI3aHA C CEPHE3HBIM PA3BUTHEM KBAHTOBOU TEOPHH B 00JIACTHU MHOTHX YACTHII U CJIOKHBIX
SKCIIEPUMEHTOB; 3Ta paboTa HAXOAUTCS Ha MIepeTHEM Kpae coBpeMeHHoU pusuku. OrpaHu-
YeHHbIe KBAHTOBbIE KOMIIBIOTEPHI YKe CO3/IaHbl; 3JIeMEHThI KBAHTOBBIX KOMIIBIOTEPOB MOTY T
[IPUMEHATHCA /1 MOBbIIEeHU 3 (GEKTUBHOCTU BBIUICIEHUH.

Ecsim ThI emé He ompenesanscs co cBoed Oyaymieid mpodeccueit, MOXKET, OAYMAaellb
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E obmMeHa WHbopMaumen
<
= 3 NMHTEPHET S
< 5 B 1965 rogy Kom-
= G WHTepHeTr - yau- nototep B Maccauycetce
O E BUTeNIbHaA CeTb, Coe- Obl1 MOAKI/IIOUYEH K KOM-
N AVHSAOLWan KOMMb}O- nbtotepy B KanudopHun

BOEHHbIE
M3O0BPETEHUA

3

BbITOBbIE
YAOBCTBA

A

6 PA3BJIEYEHUA 5 MEAWLWHA

A
e

00 yuacTuu B pa3paboTKe HOBBIX KOMIIBIOTEPOB?

Tepbl Bcero mupa. Ecnu
y TebA ecTb nopknoue-
Hue K WHTepHety, Tebe
AOCTYMNHa UMHbopmauus
NPaKTUYeckn o Yem yrogHo. C NOMOLLbIO 3TOMN
BcemypHOM nayTUHbI (@ IMEHHO TaK C aHIInI-
ckoro nepesogutca WWW - World Wide Web)
Tbl MOXELUb HanucaTb pedepart, HakTu Homep
TenedoHa, NPocMoTpeTb adully MeCTHOro
KMHOTeaTpa, nobonTtatb C Apyrom us niobon
TOYKM MUPa, CAeNnaTb MOKYMKN — U nepepge-
naTtb eweé Ky4vy Aen, nepeyncsinib Kotopblie
Y Hac He XBaTUT MecTa.

WHTepHeT He 6bl1 nNpuaymaH Kem-To
OQHUM: OH CTajl pPe3ynbTaTOM COBMECTHOM
paboTbl MHOXecCTBa Nogen 3a nociegHue
40-50 nert. NepBblM YENOBEKOM, Y KOTOPOro
nossunacb naea ob6beanHUTb KOMMbIOTEPDI
B CETb, YTOObI METb BO3MOXHOCTb OOMEHN-
BaTbCA MHbOPMaLMeEN, CTan McciegoBaTesb
Maccauycetckoro TexHonoruyeckoro VIHcTu-
TyTa (MTU) Oxo3ed Kapn PobHeTT Jluknanm-
aep. B 1962 rogy oH Hanwvcan CTaTblo, B KOTO-
pou BriepBble 1 Npeanoxun 3ty uaeto. Nocne
aT0oro yyénole MTWU n YHusepcuteta Kanu-
dopHun B Jloc-Anpkenece (YKJIA) Hauvanu
NMPOEeKT, B KOTOPOM pa3pabatbiBany cnocob
coeViHeHNA KOMMbIOTEPOB, PACMONIOMEHHbIX
B Pa3/IMYHbIX MeCTax, B €VHYI0 CeTb, a TaKXe

nocpeactsom TenedoH-
HbIX MPOBOAOB, 1 6bINO
OTMpaBJiIeHO nepsoe
coobleHne. Takoe nog-
KNloYeHne MoKasano, YTo TEeXHOJNIorMmn Tene-
$OHHOM KOMMYTaLUM HEJOCTaTOYHO, YTOObI
o6cnyKMBaTb  nepefadvy  nHbopmMalmu,
N Heob6XxoaMMO pa3paboTaTb HOBYIO.

NepBbil KOMMbIOTEP-XOCT, NPeAHa3HaYeH-
HbIi ANA nepegayn nHGopmaumn Mmexay opy-
rMMy KomnbroTepamm, 6bin yctaHoBeH B YKJTA
B 1969 rogy, n Yapnu KnanH 13 CreHpopackoro
yHUBepcuTeTa Obll MepBblM, KTO BOCMOSb-
30BaficA 3Ton ceTblo. [epBoe 3NeKTPOHHOE
nucbmo B 1972 rogy otnpasuin Pan TOMANHCOH,
paboTaBLnii B UCCnefoBaTeIbCKON KOMMaHUK
«bont bepaHek aHA HbtomaH» (BBN).

N3HavanbHO VIHTEpHET 3agyMblBanca Kak
cnocob AaTb MHXeHepPaM 1 YYEHbIM BO3MOX-
HOCTb ObICTPO O6MEHMBATbCA U MOJyYaTb
nHopmaumio. ina xpaHeHMA N pacnpocTpa-
HeHVA JaHHbIX ObINN NCMONIb30BaHbI CUCTEMBI
6ubnuotek. B 1980 rogy ViHTepHeT cTtan npu-
MEHATbCA B BOEHHOW chepe, a B 1984 rogy
HaunoHanbHbin Hayunbin ®oHg CLUA ocHo-
BaN OOLIMPHYIO MEXYHUBEPCUTETCKYIO CETb.
Bo3HuKalowme ogHa 3a Apyrov NoKasnbHble
ceTn CTanu, B CBOW oyepefb, 00beanHATLCA
B OQJHO Lienoe.
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[lnsa Toro uto6bl B 06MeHe nHdopMaL el
YyYacCTBOBANO He [Ba, @ MHOTO KOMMbIOTEPOB,
HeobXxoaumo 6biNno AOOUTbCA BbICOKOW TOY-
HOCTW Takoro obmeHa: MHbopMaLusa LOKHa
6bls1a He TEPATBLCA MO NYTW W NMonagaTb UMEHHO
Ha TOT KOMMbIOTEP, KOTOPOMY OHa Obina agpe-
coBaHa. [lna 3Toro mMcnonb3yloTcA crneunanb-
Hble ceTeBble KOMMbIOTEPbI — poymepsl Wn
Mapwpymusamopsi. IMEHHO OHU COpPTUpPYIOT
nHbopmaumio, KoTopas MNOCTYNaeT K HUM,
1 OTNPABJAOT €€ JasibLie Mo Ha3HAYEHUIO.

NHpopmauma nepegaérca no WHTep-
HeTy ocobbim cnocobom. OHa pa3buBaetca
Ha HebosblUMe GNIOKK, KOTOpble Ha3blBAKTCA
nakemel. Ka)<gbll NakeT COREPXUT METKM
O TOM, KaKk, C Kakumuy pgpyrumu 6Gnokamm
N B KaKOM MopAAKe OH JO/MKEH B KOHEYHOM
utore coeauHuUTbeA. lNocne sToro AnA Kax-
OV Takon «mopumu» MHGOPMALUN Ha3Ha-
YyaeTcA MaplpyT nepecbiiku. [puyém Bce
MakeTbl OTNPABAATCA HE OAWH 3a APYrum
yepes OfH 1 Te e poyTepbl, @ paccbiaTcA
HepedKo B Pa3IMYHbIX HAaMpPaBAeHUAX — TYAa,
roe poyTepbl MeHee 3arpyskeHbl. [1o 3Tomy
MapLUpyTy NakeT obepéETca 4o MecTa HasHa-
YeHUA CKopee, fiaXke ecn caM NyTb OKaXKeTcA
6onee ONUHHBbIM. B mMecTe Ha3HauyeHusA Bce
MakeTbl cO6UpPalOTCA BOEAMHO, U MOb30Ba-
TeNb NONyYaeT Ty UHPOPMaLMIO, KOTOPYIO OH
Xpan. Bcé 3To MHOXKeCTBO MPOLIeCcoB 3aHU-
MaeT OT JONM CeKYHAbl Ao 2-3 ceKyHA. Beab
MHPOpPMaLIMA B BUAE SNEKTPUYECKMX NMMYTb-
COB PaCMpOCTPaHAETCA CO CKOPOCTbIO CBETA.

B 1989 rogy 6puTaHCKuUin yYéHbin cap Tum
bepHec Jln npepnoxun npoekt BcemupHol
naymuHsl. B ocHOBe nNpoeKTa nexana wpes
ny6nvKkauum rUnepTeKCTOBbIX [JOKYMEHTOB,
CBA3aHHbIX MeXAy co601 runepccbifikamu, 4To
3HauMTeNbHO obneryano Nonck MHdbopmauuu.
[nsa npoekta bepHecom Jn 6binn n306peTeHbl
naeHtupuxatopbl URL, npotokon HTTP n A3bIK
HTML. UMeHHO 3Tu TexHonoruu no3BosiNAu
co3pgaBaTb UHMepHem-calimel — TPyNMbl SNeK-
TPOHHbIX AOKYMEHTOB, Ka)gad M3 KOTOPbIX
HaxoguTcA No onpefdenéHHoMy agpecy. Xpa-
HATCA 3TU JOKYMEHTbI Ha 0COObIX KOMMblOTE-
pax — seb-cepsepax. OTTyAa UX MOXET 3anpo-
CUTb NOOOW XKNTeNb 3eMnn, €N Yy HEro ectb

KOMMbIOTEP, MOAKMIYEHHbIN K WHTepHeTy.
Y nto60oro canta ecTb CBOW X035VH (YENOBEK M
OpraHun3auus), KOTopblin CO3AaET ero U Nonon-
HAET HOBbIMY MaTepranamu. Tol TOXKE MOXellb
CO3JaTb CBOW CalT: MEPCOHAIbHYIO CTPAHKLLY,
67102 VN 3aBECTU CTPAHWNYKY B KakoW-HMOYAb
coyuanbHoli cemu, YTobbl 0OLLATLCA CO 3HAKO-
MbIMW CO BCEX KOHLIOB CBETa.

Joctyn K WHTepHeTy MHorvme rogbl 6bin
orpaHvyeH AN WUpPoKor ny6anKkn, nonb3o-
BaTbCA €ro NpenMyLLeCTBaMU MO TOJIbKO
yuyéHble. [1na 3Toro Heo6xoaMmMo ObI1o 3HaTb
A3bIKN MporpaMmMmpoBaHma. Ho Korga BO3-
HUKMa BcemnpHaa nayTnHa, KOMMNaHWW CTanu
BUAETb KOMMEPUYECKYIO MOMb3y B TOM, YTOObI
NHTepHeT cTan JOCTyneH BCEM U KaXKAoMy.
Hy>kHo 6b1710 co3aaTb «ApYKECTBEHHbINY AJiA
nonb3oBaTena uUHmMepgelc — cnocod ynpas-
NeHNA nporpaMmmMamul, MOHATHbIN KU [OCTYN-
HbI 6€3 KaKNX-NNHO creumanbHbIX 3HAHUN.

MpubnusntensHo B 1992 rogy Komna-
HUM cTann paboTaTb Hajg peLleHVeM 3TON
3afaum n paspabatbiBaTb HOBble 6paysepoi
(nporpammbl, NpegHa3HaYeHHbIe A1A MOUCKa
nHopmaunu Bo BcemupHoi naytuHe). MNep-
BbIM JIEFKUM B MCMOJSIb30BAHUN 2paghuyeckum
uHmepgeticom 6bIn cCHabEH 6pay3ep Mosaic,
pa3paboTtaHHbIn B 1993 rogy. Mapk AHZpuc-
CceH, co3patenb Mosaic, nepeweén K paspa-
6oTke 6pay3sepa Netscape, noctynuBsliero
B Mcnosb3oBaHue B 1994 rogy. Tak poawnnca
TOT MIHTEPHET, KOTOPbIN Mbl 3HAaEM CErOAHS.

Ha cerogHAwHWi aeHb 6onee 2,2 mun-
nuapga nogen umelT goctyn B VHTepHeTt
Ha perynapHom ocHose. Jliogn nogknoya-
l0TCA K HeMY Ha paboTe u goma. Kpome 3Toro,
BcemmpHasa ceTb JOCTynHa TakXe U B ApYrux
MECTax — BO MHOI VX OTEJIAAX, PECTOPaHaX, Aae
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Ha aBTOCTOAHKax. C TakMM OrpomHbIM Komnu- 7.Bcerga Oyab BEX/IMBbIM B 3/1EKTPOHHON
YeCTBOM [OCTYMHOW MHPOPMaLUM KOMMaHWN  Mepenncke, Oyab TO 3NMEKTPOHHAA MouTa,
pa3pabatbiBaloT BCE HOBble CMOCO6bl goctyna  dopym, 6110r NAn UrpoBOK YaT, U TBOU KOp-
K MHTepHeTy. Tebe aaxke KOMMbIOTEP A1A 3TOrO  pecrnoHAeHTbl 6yayT BeXnmBbl ¢ TO60N. Ecnn
MOXET He MOHafgobuTbCA — BOCMOMb3yelWbCA  KTO-TO BEAET ce6A B SNEKTPOHHOM 0bLLeHUN
KMNK, mobunbHbiM TeneboHOM wnu HaBurato-  rpy6o M OCKOpPOUTENBHO MO OTHOLUEHWUIO
pOM, YTOObI MOAKMIOUNTLCA K UHTEPHETY. A3aB- K Tebe, HeMeLNeHHO NpepbIBali 0OLLeHNE.
Tpa, BO3MOXHO, 11 BOOOLLEe XOnoguibH1KoM! 8. B 3NMeKTPOHHbIX NMUCbMaX U APYrux MUCb-
NHTepHeT - 3To cBoeob6pa3Hoe 3epKano  MEeHHbIX coobLeHMAX B MIHTepHeTe He npu-
Hawero mupa. /l Kpome obunus nHpopmaumun  MeHAN TEKCT, HabpaHHbI B BEPXHEM PEMA-
N pa3BrieyeHnn, B HEM Tebs moryT noactepe-  CTPE. B WHTepHeTe 3To BOCMpUHMMAETCA
ratb onacHoctu. Obuwatbca B IHTEpHETE HAAO ~ KAaK KPUK M MOXET PaccTpouTb MiN paso-
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= TaK K€, KaK 1 B peasibHOM MMpe: BEXSIMBO  3/IMTb TBOEro cobeceHUKa.

T N KOPPEKTHO. 3aMOMHWN HECKONIbKO NPOCTbiX 9. He oTnpaBnaAi B nucbMe nHdopmauuio 6onb-
- § MpaBws, BbIMNOMHEHNE KOTOPbIX YOepexkéT  woro obbema (KapTuHKY, doTorpaduu, Buaeo-
- & Tebs OT HENPMATHOCTEN U CAeNaeT TBOM Wwarn  ¢ainbl U ap.), NpeaBapuTeENbHO He AOrOBO-
e no NHTepHeTy fencTBuTENIbHO 6€30NacHbIMU  PUBLUMCH 06 3TOM C TBOMM COBECeHNKOM.
S 1 Noe3HbIMMU. 10. He paccbinam nucem ¢ Kakon-Hubyab

1. Ecnn KTO-TO NpocuT TebA cooblunts damn-  MHOpPMaUMEn He3HAaKOMbIM Jiiogam 6e3
N0, HoMep TenlepoHa, apec, HOMEP WKOMbl  UX MPOCbObl — 3TO BOCMPMHUMAETCA Kak

2

= unu apyryto nHpopmauuo o Tebe, HAKOrga  «crnam» (HaBA3YMBaA NEKTPOHHAA peKnama)
» E He naBai eé 6e3 paspelleHns PoanTenen. 1 0ObIYHO AOCAXKAAET MONb30BaATENAM, Pa3-
- 2.Ecnn KTo-TO roBoput Tebe, NPUCHINAET,  ApPakaeT Ux.
T ib WIKN Tbl CaM OBHapY»XuN B CETU YTO-HUOYAb ObwenoctynHomy  WHTepHeTy  Bcero
§ § CMyLlatoLee KM HeNpUATHoe Tebe, He CTa-  NWLWb ABAALATb J1ET. Y HErO OrpPOMHbIV MOTEH-

paicsa pa3obpaTbCs B 3TOM CAaMOCTOATENbHO.  LMan Ans pocta 1M pas3BuTua. B rpagywme

Cnpocu y pogutenemn unm yumTens, KOTOpoOMy — FofAbl Mbl YBUAUM €LLE MHOXKECTBO CMOCO60B

LOBEpPSAELLb, — OHU 3HAIOT, YTO HYXKHO AefaTb.  0OMeHKBaTbCA MHbOPMaLMEN N CBA3bIBATLCA
3. Ecnn Tbl no3HakoMmnca ¢ KeM-To B HTep- ¢ ntogbmuy No BCeMy MUpPY.

HeTe © Tebe npegnaraloT BCTPETUTLCA,

He HY»HO HemefJieHHO 6eXaTb Ha BCTpeuy.

Jiogn MoryT 6biTb pa3HbIMK B /TEKTPOHHOM i

OOLWEHNN N B peanbHOM »KMU3HW. Ecnn Tbl

BCE e Xouellb BCTPETUTLCA C STUM Yesno-

BEKOM, CKaX<W poanTeNAM 1 NONPOCK NONTH

Ha NepByIo BCTPeYy BMecTe C TO6O0W.

4. He oTKpbiBam NMCbMa N1EKTPOHHOW MOYTbI,
dainbl UM CCbiNKK Ha BEO-CTpaHMLbl, Nosy-
YyeHHble OT Ntofdeln, KOTOPbIX Tbl HE 3HaeLlb
B peanbHOW W3HM WIN He [JoBepsAellb
um. lNopo6Hble MNMCbMa YacTo cofepKat
B cebe KoMnsomepHsle sUpyCbl.

5. Hnkomy He faBar maponb CBOEN 3/1eKTPOH-
HOWM MOYTbl U ApYyrve naponu 3a UcKaue-
HMEeM B3POC/IbIX YIEHOB TBOE CEMbM.

6. Hnkorga He pgenan B MHTepHeTe TOro, uto
MOXeT CTOUTb AEeHer TBOeW cembe, Kpome
C/yyaeB, KOrga pagom C Tobon pogutenu.
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. JHENTMA HOBOTO BPEM

Kak 3acTaBuTbh nap TRYANTLCAD

Haqaﬂo Bestukoii mHTycTpUaIbHOU (IIPOMBIIILIEH-
HOHM) PEBOJIIOIIMU CBSA3BIBAIOT C HU300peTEHUEM
MapoBoro Asuraress. JIo ero IMOsSBJIEHHUs MaIllHHbI
IIPUBOAWJINCh B JIBUKEHHE JUOO UYeJOBEKOM, JIMOO

CNOBAPb: JOMAIIHUMU JKUBOTHBIMU, JINOO BOJSHBIMU KOJIE-
* uunuupp camu. [IapoBoil /BUTATes b OTKPBLI JOPOTY MeXaHU3MaM — HX
* nopuieHb CTaJId HCIIOJIb30BaTh Be3fle, TJle TOJHKO MOXKHO. PydHOU Tpyn

+ NnaHeTapHas

MIOCTENIeHHO BBITECHSAJIN BCE HOBbIE, O0siee 3(pPeKTUBHbBIE MAIITUHBI
nepepava

U IpUCTIOCODJIeHUA.
B mpepmiecTBoBaBIIE BpeMeHa Map KaK JBUIKUTENb TOXKE

HCIIOJIb30BAJIU, HO TOJIBKO B KauecTBe 3a0aBbl. E11I€ B IEpBOM Beke
1o PoxxgecTBa XprcToBa OWH U3 BETUKUX YUEHbIX J[peBHel ['perun, ['epoH AjekcaH-
JIpUMCKUY, HAMMCcaJ TPAKTAT, B KOTOPOM OIKMCHIBAJINCh MAIIWHBI, HCIIOJIb30BaBIINE
sHepruio Tensa. Hanbosee mHTEpECHBIMU OBLIH /IBe TeIIOBble MamuHbl. «[Ilap Joma»
Bpalasics BOKPYT CBOEN OCH IO JIeWCTBUEM BBIXOAAIIEr0 U3 Hero napa. ®akTuyecku
3T0 OBLI TPOOOPa3 OYAYIIUX MAPOBBIX TYPOUH, HO YUYEHBIN BOCIIPUHUMAJ 3TO YCTPOU-
CTBO TOJIBKO KaK UTPyIIKY. Heckosbko n3o0peTraresiel MpuayMbIBaJIM Pa3TUYHbIE MeXa-
HU3MBI, YIIPaBJIsIeMbIe TAPOM, HO OKPY2KAIOI[1e BUEU B HUX He O0Jiee YeM CTPaHHBIE,
eJUHUYHbIE U HEIPAKTUYHbIE BEIU.

[TepBbIM HaIIEN MPAKTHUUYECKOE MpUMeHeHHe Mapy aHIJIMHUCKUU Ky3Hell U IaxXTEP
Tomac HreiokomeH. B 1712 rogy OH MpoJieMOHCTPHUPOBAJT HACOC, IPUBOJIUMBIN B M-
CTBUE IAPOBBIM JIBUTaTEeIeM. Bosia HarpeBasach B KOTJIe /10 oOpa3oBaHus mapa. B kotie
POCJIO IaBJIeHUE, TIap BBIIYCKAJICSA Yepe3 KJIATlaH B ITUJANHAP — pabouyio KaMepy JIBU-
raTeJisi; oCJIe 3TOTO KJjIalaH 3aKphiBasicd. [lap ;Buras BBepx MOPIIEHb — JIeTajlb, [IPHU-
JIETAIONIYIO K CTEeHKaM IIUJIMHPA U CIIOCOOHYIO IBUTAThCS BIEPEN U Ha3al. B nuauaap
BIIPBICKMBAJIN BOZY, Iap KOHAEHCHPOBAJICS, 00Pa30BBIBAJICSA BAaKyyM, U IO/ IEHCTBUEM
aTMoc@epHOro /1aBJieHus MOPIIeHb naaas BHU3. [ToaTomy HpiokoMeH Ha3BaJjl CBOH JIBU-
ratespb «mapoatMochepHbIM», a B JaJIbHEUIIIEM TaKUe JBUTATEJN ¢ BO3BPATHO-TIOCTY-
TaTeJIbHBIM JIBHKEHEM TIOPIITHS CTAI Ha3bIBaTh 8aKyYMHbiMU. [IopiieHb ObLT CBsI3aH
C OTHUM KOHIIOM KOPOMBICJIA, HACOC — C MPOTUBOMOJIOKHBIM. DTUM HACOCOM BBIKAUU-
BaJIM U3 YTOJBHBIX MIAXT BOAY C IOCTATOYHO OOJIBIION IJIyOUHBI, U OH OBLJI IIIMPOKO pac-
IIPOCTPAHEH B TO BpeMs.

50 e YPOK 8 o MAPOBOWN OBUIATE/b e
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[Tpucnocobsenne HrlokomeHa ObLIO OoJsiee
3¢ PeKTUBHBIM, UeM PYUHOU HACOC, HO BCE Ke
HECOBEPIIIEHHBIM — CJIUIIIKOM IITyMHBIM, B 4aCT-
Hoctu. Kpome Toro, mapoBas mamuHa Hploko-
MeHa He OblJIa YHHBEPCAJIBHON U Moia pabo-
TaTh TOJIBKO KaK Hacoc. Uepe3 HECKOJIBKO JIET
npyroi uzobperarensb, [IxkelmMc YaTT, cephE3HO
3aZlymMascsi HaJ, €€ YyCOBEpIIEHCTBOBAHUEM.
Bo-TiepBBIX, OH HOHSJI, YTO Hacoc Oyzaer pabo-
TaTh HaMHOTO 3¢ @deKTHBHee, ecau Hap Oyaer
KOHJIEHCHPOBAThCS He B IWJIMHJIPE, a B OT/IEJIb-
Ho¥ kamepe. OH 00aBUJI KaMepy-KOH/IEHCATOP.
3areM OH MpHUyMaJl OTBOJUTH TOPSIUYIO BOZY

SHAETE K BbI?

OTragaii, uto obLiero mexagy napo-
BbIM ABMraTesieM 1 NMONKOPHOM? 3€pHa
KYKYpPY3bl «B3pbIBalOTCA», U NMOJTyYa-
€TCA MOMKOPH NOTOMY, UTO B CEpeauHe
KaK4oro 3épHblILKa, B MArKOM Kpax-
Mase, XxpaHuTcA Boda. Korga 3€ pHbIWKO
HarpeBaeTCs, HarpeBaeTCa N BOAA —

1 npeBpaLLaerca B nap. BHyTpu 3epHa
PacTET gaBneHme, U NoA AaBlieHNEM
napa 3€PHbILKO NPOCTO B3PbIBAETCH,
npesBpaLLaAch B MOMNKOPH.

CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

1

U3 KOHJIeHcaTopa o0paTHO B KOTEN. [loTom oH
3aKpblJI BEPXHUU KOHeI[ pabodero NHJIUHJPA,
B BepxHEW YacTU KOTOPOTO TeIeph HaXOJUJICS
Iap HU3KOrO JaBJEHUA. JTOT Ke IMap IPUCYT-
CTBOBAJI B IBOMHOI py0aIke IUJINHAPA, IOAAEP-
’KMBas ero MOCTOSHHYIO TeMIlepatypy. Bo Bpems
JIBUOKEHU S TOPIIHSI BBEPX 3TOT IMap IO CIEIU-
aJIbHBIM TPyOKaM Iepe/iaBajics B HUXKHIOIO YacTh
[UJIUHPA, YTOOBI TOABEPTHYThCS KOHEHCAIINU
BO BpeMs CJeAYIOIIero TakTa. MaliwHa mnepe-
cTajia ObITh «aTMOC(EPHOI», CTala BAKYYMHOM.
Ho Bo3BpaTHO-TIOCTyHIATETbHBINA XapaKTeP IBU-
JKeHUU MOPIITHS U3PSATHO OTPAHUYNBAJI IIPUMeEHe-
HUe MTapOBOM MAaIIMHBI. 3aTeM YaTT co3/aJj mapo-
BYIO MaIlIMHY JIBOWHOTO JielcTBUsA. B 1782 rogy oH
00aBUJI K TIAPOBOMY HACOCy CHUCTeMY 3y0OJaToi
nepeiaun, TaKk Ha3bIBAEMBIH «IIJTAaHETAPHBIN MeXa-
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HU3M», JIJII CO3/JaHHSA KPYTOBOTO
nsmkenud. IlianerapHasa mnepe-
Jlaga — 9TO MexaHUYecKasl CUCTEMa,
COCTOSIIIAs N3 HECKOJIBKHX 3y0UaThIX
KoJIECc (IIECTEPEHOK) — «ILJIAaHET,
KOTOpbIe BpAIAIOTCA BOKPYT II€H-
TpaJbHOU, OOJIBIION IIIeCTEPHU —
«COJIHI[a», TEM CaMbIM 3aCTaBJISAS €€
Bpalarbcs. YUYEHBINM TakXKe paspa-
060TasI CHCTEMY TAPOOTBENEHUS IS
MIOCTOSTHHOU TI0/IaYU CBEXKEro Iapa
B paboYUi ITUTUH]IP.

Cucrema 3ybuaTtoil mepenayu
MO3BOJIsIJIA  MIPeoOpa3oBaTh  BO3-
BpPaTHO-TIOCTyIIaTEJIbHOE JIBUIKEHUE
MOPIIHS BO BpallaTeJbHOE. ITO

A

Ha n306pakeHnn NapoBoro Hacoca XopoLIo BUAHDI
LWeCTepéHKU-NNAHETbI U LWecTepéHKa-CoNHLe

6 PA3BJIEYEHUA 5 MEAWMLVHA
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e YPOK 8 ¢ MAPOBOW

SHAETE JIH BbI?

B 1763 rogy B Poccun

V3BECTHbIN NHXeHep 1N Mexa-

HuK MBaH Non3yHoB pa3pa-
60Tan nepBbIi B MUpPE ABYX-
LUUANHAPOBbLIV ABUraTenb,
KOTOPbI MCMONb30BasCA

OBUTATEJIb e

CTaJIO HACTOSAIIUM ITPOPHIBOM, M YaTT 3a CBOU UJIEH TIOJTY-
YUJI HATEHT. DTO OBbLJ y3Ke He TapOBOU HACOC, 8 HACTOAIINN
YHUBEpCAJIbHbIN MApOBOW JBUTATEJIb, KOTOPHIH MOKHO
OBLJIO UCIIOJIH30BATh B JIIOOOM IMPOM3BOACTBE. B 1784 romy
YarT nosyuns pa3pelieHye uCIoIb30BaTh B TAPOBOM JIBU-
rarejie KpuSOWUNHO-WAMYHHbIU MeXaHU3M, CIIOCOOHBIN
nepeaBaTh SHEPTUI0 JBUTATEJSI K JAPYTHUM YCTPOHCTBAM
(mampumep, kK Kosi€cam). Ternephb ABUTATEIb YaTTa TOUICS

B MalLMHe ANA npvBefeHnA
B AeNCTBME BO34YXOAYBHbIX
MeXOB B MNaBWJIbHbIX Meyvax.

JIJIs JII000 MAIIUHEL — JIeJ10 OBLJIO TOJILKO 34 IMOAXO0/ e
KOMOHWHAIIMEN IIeCTEPEHOK U PEMHEH.

[TapoBoii J1BUTATeJIb 3aCTaBJSJ PabOTaTh TKAIKHE
CTaHKU Ha (abpukax, MUJIbl HA JIECOMUIIKAX, B INTEHNHBIX
1exax paboTasy mapoBbie MOJIOTHI. [IpOMBIIIIIEHHAS PEBOJIIONHS JBUTAJIaCh CEMUMUJIb-
HbIMU maramu. B 1804 rogy mapoBoii ABUTATes b IMOCTA- fid
BUJIM Ha KOJIECA, W TEPBBIA MApOBO3 IMOTAIIMI 32 cOOOM | &
nepBble BaroHbl. A B 1807 rogy Pobept ®@ysnToH cozmai
IIEPBOE B MHUPE CYHO C T'PEOHBIM KOJIECOM, KOTOPOE IIPH-
BO/IMJIOCH B JIBUJKEHUE MAPOBHIM JIBUTATEJIEM. 14 aBryCTa
1807 roza mapoxoj; PysTOHA YCIENTHO IPOIIEJ IO peKe
I'yason or Hmo-flopxa no OnbaHu, mpeaBelnass Ha4ajo
MaccakKUPCKOro mapoxojictBa. C MOSABJIEHHEM IapOBOTO
JIBUTATEJISI KapAUHAJILHO U3MEHHUJIOCh He TOJIBKO ITPOU3-
BOJZICTBO, HO U CP€/ICTBA MePEIBUKEHU .

CerogHsi O€H3WHOBBIE, AU3EJIbHBIE U 3JIEKTPUYECKUE
JIBUTATEJIM U3PAJHO IMOTEeCHWJIM BeTepaHa. Ho BCE ke:
JlaBJIEHHE Iapa BpallaeT TypOHHbI, KOTOPbIE TPOU3BOAAT
aexTpryecTBo. CHJIa apa JI0 CHX IIOp — BasKHAS ABIKY- JKPaMHCKoe ceno JiukaubKa:
Iasi CHJIa B HAIlleM HH/AYCTPHUAJIbHOM OOITIECTBE. nepeaBuHbIE NapoBble

ABUratenun paﬁoranu 3aecb
v CUJIA TTAPA

Ha nonsx c koHua XIX Beka o
Hayana 40-x ropos XX Beka
Ilesb: yBUIETDH, KaK paboTaeT map.
HeoOxomumbie MmaTrepuaJsbl: (GoJbra, HOXKHUIIbI, O€UEBKA, KUIIA-
asi BO/a, KyXOHHbBIE PyKaBHUIIbI.
Xoxa padoThI
Hosxcaayiicma, 6y0b 0CcMOPOIHCEH € HOUCHUYAMU U Kunaueil 6000it!

CPEACTBA
NEPEOQAYN
MHOOPMALIUN
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A

1. Beipexxu u3 oabru Kpyr IuamMmeTpoMm 7,5 CM.

2. HaumHas ¢ BHeNIHero Kpasl, BBIPEKU U3 Kpyra CIMpajb, 3aKOHUUB B IIEHTPE.
[Tpukpenu KOHUYUK OEUEBKHU K LIEHTPY CIIUPAJIU.

3. Harpeii Ha nyinte Bogy B Kactpiosie. Korja map HauHET OAHUMATHCA, HaJIEHb
KyXOHHBIE IIEpUaTKU, YTOOBI He 00Keub apoM PyKH U, Aiep:Ka 3a APYroi KOHeIl
BEpPEBOYKH, IIOMECTH CIUPAJIb HAJ[ KACTPIOJIEH, B 5—7 cM OT BoAbl. Pa6omaii
OUeHb OCMOPOIHCHO, He 000Hc2UCcH!

BbIiBOj,

ITogauMaronuiicsa nap 3aCTaBUT CIIMPAJIb BpPamlaThCs UJIM JBUTATHCS BIIEPE-
Hazaz. [lap, mpoxoasAIuil yepe3 TypOUHY, JaBUT Ha €€ JIONACTH, 3aCTaBJIsAsS TypP-
OmHy BpamaTbcsa. Bpamasce, TypOMHA BKJIIOUAET JIEKTPOMATHUT, a TOT T€HEPH-
pyeT 3JIeKTPUUIECTBO.

6 PA3BJIEYEHUA 5 MEAWULVHA
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e YPOK 8 ¢ MTAPOBON ABUFATESIb o

CMOMELD OTBETHTD?

7 * Kak map 3acraBJjiser ABUraTbCA MEXaHNU3MbI?

 KT0o mepBbIM npuaymMasi napoBoii BUTaTE/Ih?
» + Kak B Hamie BpeMs HCIOJIb3YIOT CUJIYy mapa?
* Kak PoGepT ®y/1TOH MCIOIH30BAJ IAPOBOU ABUTATEb?

NnonPoOGYA PA30GPATLCA

CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

4 )- YeM IapoBOM ABUTaTe b OTJIMYAETCA OT IAPOBOro Hacoca?
o [lTouemy cuuTaeTcs, UTO C OSABJICEHUEM IAPOBOI0 ABUTaTe I HAYAJIACh
NPOMBILIIICHHASA PEeBOIIONUA?

1

i 1 ITAP 1 XXI BEK

?'- HOCTOI/IHCTB& MMapPOBBIX MAIIMH — HA/IEXKHOCTH, BO3MOXKHOCTH JIJIUTETHLHBIX
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MEPETPY30K, JO0JTOBEUYHOCTh, HEBBICOKHE SKCILIyaTAI[HOHHBIE PACXO/IbI

4/ ¥ mpocToTa 00CTYKUBAHUS — /IO CEPEIMHBI IIPOIILJIOTO BeKa JIeJIaid X MPU-
MeHeHMUe JIJIs1 HEKOTOPHIX 006J1acTel MPOMBIIIJIEHHOTO IIPOU3BOJICTBA IPUBJIEKATEIIbHEE, YUEM
[IPUMeEHEHNE JPYTHX JIBUTaTeJIeH. A TapoBble TyPOUHBI JI0 CHX IIOP HIMPOKO UCIIOIH3YIOTCS
MUPOBOH 5HEPTeTHUKON — I'UTAaHTCKUE POTOPBI TPYAATCA B CHUJIOBBIX YCTAHOBKAX TEIJIOBBIX
Y Q@TOMHBIX 3JIEKTPOCTAHITUH.

B mouckax ayibTepHATUBHBIX NICTOYHUKOB SHEPTHHU YeJIOBEUECTBO 00pAIIaeTcs U K MpH-
POZTHBIM MECTOPOKIEHHAM I1apa, Ha KOTOPBIX MOXKHO ITOCTPOUTD Te0TEPMaJIbHbIE DJIEKTPO-
crannuu. OHAKO TaKUe MEeCTOPOXK/EHUS PEJKH, ¥ He BCEr/Ia UX UCI0JIb30BaAHNE SKOHOMU-
YECKU BBITOHO.

TeMm He MeHee Iap BCE aKTHUBHee MOABJIAETCSA B Halllel KU3HU B KAUeCTBE... IOMOIHUKA
B OBITOBBIX JiesIaX. B HOBeHIel OBITOBOM TEXHHKE OUYEHBb YACTO HUCIIOJIb3YIOTCS IOJIE3HBIE
CBOMCTBA MMapa. Y>Ke HUKOTO He YANBUIID YTIOTOM, 3 KOTOPOTO BO BPeMs IVIAXKKHU UIET Tap.
Topstunii map momoraeT CKJIaJIkaM pas3IIafuThes, JiejlaeT TKaHb poBHOH. Ho n3obperarenu
IIOIILTN ZJaJIblle ¥ pa3paboTau yCTPOUCTBO, KOTOPOe Ha3bIBaeTCsA MapOOYUCTUTENh. C ero
IIOMOII[FI0 MOKHO HE TOJIBKO BBIPDOBHSATD OJIEXK/Y, HO ¥ YAAJIUTh HE3HAYUTEIbHbIE 3arps3-
HEHUS U HenpuATHbIE 3amaxyu. CTUPKa U TJIa’KKa OJHOBPEMEHHO! A mapoBble IBIJIECOCHI
(He myTaiiTe ¢ MOIIINMHK) OJTHOBPEMEHHO OYHUIIAIOT IIOBEPXHOCTDh M 00€33apaKUBAIOT €€.
OHM BCachIBAIOT I'PsA3b, a CTPYS Iapa IOoJ| JaBJEHHEM YHHYTOXKAET pa3invyHble 60Jsie3He-
TBODHBIE U aJlJIepreHHble MUKPOOpPraHu3Mbl. KpoMe Toro, Takoil mbliecoc He 3arps3HsAET
OKDYKAIOIIYIO CPeJLy, TaK KaK He TpeOyeT UCIO0Ib30BAHMUS PA3IMYHBIX XUMHUYECKHUX PACTBO-
POB (KOTOpBIE TOXKE MOTYT BBI3BATh aJIJIEPITUYECKYI0 PEAKIIUIO).

BosplIyo momyaApHOCTh y MaM HOJIYYUJIN COBPEMEHHBbIe TapOoBapKu. [OTOBUTH ULy
Ha [apy MOKHO OBLJIO ¥ paHbIIle, HO HBIHEIITHE TPUOOPHI TO3BOJISIOT 9TO CJIENIaTh ObICTPee
Y C HAUMEHBIIIUMH 3aTpaTaMH CUJI U 5Hepruu. I[lapoBapka oueHb HPUTOAUTCA TEM, KTO
co0JIIOZIaeT UETY MJIU CTPEMHUTCH K 3/I0pDOBOMY IMUTAHUIO, & KDOME TOTO — B HEU MOXKHO
TOTOBUTH CPa3y HECKOJIBKO OJIIO/T, TAK KAK Iap «M30JIMPYeT» MPOAYKTHI, U UX apOMAThI IIPH
3TOM He CMelINBalTcsA. B muine, mMpUroTOBJIEHHOU € MOMOIIBIO Iapa, HET JIMIITHETO KUPa
U KaHIIEPOTEHOB, a elllé — He HY?>KHO OTMBIBATh IJINTY U Kadesb BOKPYT OT KUPHBIX OPBI3T
Y IPUTOPEBIIUX U ITPUCOXIITUX YACTHUYEK IMTUIIH.

BrrToBBIE TIPUOOPHI, B KOTOPBIX HCIIOJIB3YETCA JIEUCTBUE Iapa, MOMOTAl0T HaM SKOHO-
MUTH BpPeM, SJIEKTPOIHEPTHUIO U PUBHUECKHUE YCUIHSA, a TAaKKe IOAIePKUBATh 37]0POBBII
00pa3s KU3HMU.

2
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BbITOBbIE
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CPEACTBA
NEPEOQAYN
MHOOPMALIUN
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NEPEABWXXEHNSA

CPEACTBA
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BOEHHbIE
M3O0BPETEHUSA

3

BbITOBbIE
YAOBCTBA
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Ko u3obpén napoBo3?

l 1306peTeHHe MapoOBOr0 JIBUTATEJIsI IIPUBEJIO
K M300pEeTEHHNIO [1aPOB03a M CO3/IaHUIO0 MOE37I0B,
a Ioes3Zla COBEPIIEHHO W3MEHWJIM CMBICJ IIyTelle-

C/TIOBAPb: cTBUil. Kak MOKHO OBLJIO 4eJI0OBEKY 13 OZJHOT'O TOpo/ia
. Merpo nobparbes o ApyToro? B xyamem ciydyae — HemKoM,
. Haji3eMHas B JIy4IlleM — Ha JIOIIA/y UM B IIOBO3KE, KOTOPYIO BE3JIM JIOLIA U
Wene3Has Aopora (ocnuk, BoJibl MM OoJlee DK30THUYECKUe >KUBOTHBIE). Ilepemerna-
« 3aMKOBbIii KAMeHb JIUCH JIIOAU MEJJIEHHO U II09TOMY He Bcerga oXxoTHo. Ho BOoT — npu-
*  apoYHbIit MOCT JyMaJId I1apoBO3, W JIIOAU CTaJX IIyTEIIeCTBOBATh B JaJIbHUE
« MOCT CO CKBO3HbIMW | CTPaHBbI, U TOBAphl IIEPEBO3UJIM K3 OLHOU CTPaHbl B JIPYIYyIO
bepmamu 32 HECKOJIBKO JIHEH, a He MeCALeB UJIH JJaKe JeT.
* Pa3BoOAHOI MOCT [TapoB03 OBLII KOPOJIEM JK€EJIE3HBIX IOPOT UyTh OOJIBIIE CTA JIET.
TONONHUTENbHBIE Camy1o niepByIo APOBYI0 MOBO3KY, KOTOPAsA KATH/IACh MO PEJIbCaM,
CJI0BA: IIOCTPOMJI TAJIAHT/IMBBIN aHIVIMUCKUY NHKeHep Puuapy TpeBuTuk.

1804 rox cuurtaeTcsa OQUIHATIBHBIM T'OJOM POXAEHUSA I1apOBO3a,

::elvslgruumov"l Korja Jietuine TpeBUTHKA MPOEXasio ¢ MPUIIETIJIEHHBIMYU BarOHET-
KaMU, 3TO U ObLI MepBbIH B Mupe moe3xa. OmHako Mozesab Oblia
nopyuike (marnes)

HEYZAYHOU — CJIUIIIKOM TSI3KEJION J1s1 YyTYHHBIX pesibcoB. Crapa-

HUSMU MHOKeCTBa N300peTaTesiell 1 KOHCTPYKTOPOB IIapOBO3 ObLI
YCOBEPIIIEHCTBOBAH, U B 1825 rojiy aHIIMUCKUU uHxkeHep Jkopaxk CredeHcoH, mapo-
BO30CTPOUTEJIb M CTOPOHHUK IMPUMEHEHU S JKeJIE3HBIX JIOPOT, TIOCTPOUJI IIEPBYIO 00IIIe-
CTBEHHYIO KeJIE3HYIO IOPOTYy. J[BIKeHue 110 3TOU JOpOre OTKPBLI TapoBo3 Locomotion,
YTO B IEPEBOJIE O3HAYAET «/IBHKeHMe». Ha3zBaHUe MMapoBO3a CTaJI0 HAPUIATEIbHBIM,
U CKOPO BCE PeJIbCOBBIE CPEJICTBA /IJ1s IlepeMellleH s BATOHOB CTaJId Ha3bIBATh /10KOMO-
musbst. K 1869 rony »kesie3Hble IOPOTU MPOTAHYINCH 0 BeceM CoenuHéHHBIM IlITaTam
OT OKeaHa JI0 OKeaHa, U COeIMHUIN ITPAKTUUECKH BCe CTPAHbI HA KOHTUHEHTAX.
[TapoBoO¥i KOTEJI MAPOBO3a CIIYKUT JIJIsI TIOJIyUEHU 1apa. DHeprus napa nmpeobpasy-
eTCs B IBMKEHUE TIOPIITHSA, KOTOPOE ¢ IIOMOIbI0 KPUBOIIUITHO-IIIATYHHOTO MeXaHU3Ma
TpaHchopMUpyeTcs BO BpalllaTeJIbHOe, 3aCTaBJAsd KPYTUThCA KoJéca. [l mojiepska-
HHS HOPMAaJIBHOTO JIaBJIEHUS IMapa B KOTJIE TAPOBO3Y HYKHO OBLJIO MHOTO BOZBI M YIJIA
(v IPOB), MHAYE C JIBHKEHHEM ObLTH ObI IIP0o0IeMBbL. [TapoBO3 HEIaTHO TBIMILT, KOTIOTh
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U ca’ka CaIMJINCh Ha MACCa’XUPOB, B IMyTU JIOKOMO-
THB TIOCTOSTHHO OCTaHABJIMBAJICS, UTOOBI TIOTIOJTHUTH
3amac Bojibl. Ho Bcé sxe moe3 1 6b11 HAMHOTO OBICTPEe
JIOMIAIN M TIOBO3KH, IMO3TOMY >KeJIe3HOAOPOXKHBIHN
TPAHCIIOPT CTaJI TI0JIb30BaThCS OTPOMHBIM CITPOCOM.

[TapoBO3 cTayi HAYaJIOM 3PHI KEJE3HBIX JIOPOT,

e YPOK 9 ¢ T[IOE3[]

SHAETE JIH BbI?

B 1830 rogy coctoanacb
3abaBHas roHka, B KOTOPOW yya-
CTBOBAJI IOKOMOTUB U JIOLLaAb.
YcTpounTenu xoTenu foKasatb,

HO K COPOKOBBIM rozaM XX Beka Ha CMeHY I1apOBO- 4YTO Moe3A GbicTpee nowaau. s
3aM MPUIILIN JU3eJTbHble JIOKOMOTUBBI. J[1U3eIbHbIN K coxaneHuio, TokoMoTuB «Tom <3 E
ABUTaTesIb HaMHOTO 3(p(PeKTUBHEe U MOIHee mapo-  1amb» BO BPeMA roHKM C/IOMancs, 535
Boro. Ero cozman B 1893 rosy HEMENKUN HWHIKEHED TaK 4To Nnowaab nobeaunna. EE g
u usobperarensb Pymonsd [Iusens. Ilepsbrii pabo- ScS

1

YU 0Opasel] AM3eJbHOTO JIBUTATes A ObLJI YCIENIHO UCHBITaH B 1897 romy. B musess-
HOM JIOKOMOTHBE, B OTJIMYHE OT [TAPOBOTO, IBUTATEIh CaM He BpaIlaeT KoJIéca IMoe3/1a.
Jlv3e/IbHBIN ABUTATEJIh TUTAET FreHEPATOP, KOTOPBIH TPOU3BOAUT 3JIEKTPUUIECTBO, IJIEK-
TPHUUECTBOM ITUTAIOTCS JIEKTPUUECKHE MOTOPBI — HMEHHO OHH U KPYTAT KoJIEca. B Hate
BpeM s IM3eJIbHbIE [T0e3/1a TEPEBO3AT I'PY3bI U JIIOJIEH BO BCE YTOJIKU MUPA.

B nmaccaskupCcKUX 37IEKTPOIoe3/1ax (Mbl YaCTO HA3bIBAEM UX «3JIEKTPUUYKH») SHEPTHUS
HaIPsIMYIO BpaIllaeT KOJIECA JIOKOMOTHBA. DJIEKTPOIIOE3/1a TOJIyYaloT €€ JInOO0 OT BHICO-

) KOBOJIBTHBIX ITPOBOJIOB, KOTOPbIE HAXO-

' ,pf \\. IATCS HaJl TI0€3/I0M BJIOJIb KEJIE3HO/IO0-
POXKHOTO TIOJIOTHA, JINOO Yepe3 peJibce,
K KOTOPOMY IIOIBEJICHO ITUTaHUE.
dJIeKTpoIoe3/ia THIIlE U ObICTpee, YeM
I3eJIbHBIE, TI03TOMY Yallle HCIIOJIb3Y-
I0TCsI JIJIS IEPEBO3KH ITacCaKUPOB, 0CO-
O0eHHO B uepTe U BO/IM3U roposos. Emé
JKeJIE3HOJIOPOXKHBIE  BJIEKTPOIIOe3/1a
MPUMEHSIOTCA JJIS  BBICOKOCKOPOCT-
HBIX TACCa’KUPCKUX MepeBo30K. CKo-
POCTh TaKHX BJIEKTPOIOE3/IOB JIOCTH-
raeT 250—300 KHJIOMETPOB B Uac.

T'oBOpst 0 mMoe3/iax, yale BCero BCIIOMUHAIOT T€, KOTOPbIE JIBUTAIOTCS IO ITOBEPXHO-
ctu 3eMutd. Ho Besib ecTh 1moes3/ia, KOTOpbIe €34T Mo/ 3eMJIEH! ATo moe3na MeTpo (1moJi-
HO€e Ha3BaHHE MemponoaumeH celyac IPaKTUYECKH HE HCIOJIb3YeTCs), UM MOJ[3eMKa.
[TepBas moj3eMHast *KeJIe3HO/IOPOKHAS JIMHUA Obl1a mocTpoeHa B JIoH/10HE B 1863 rofy.
AHrnuuaHe Ha3bpIBalOT cBOIO moa3eMKy The Tube (Tpy06a), moToMy UYTO TO€3/1a XOMAT
TI0 TO/I3EMHBIM TOHHEJISIM, WU TPyOaM. [IJi1 MHOTHX KPYIHBIX TOPOZIOB MHPA METPO —
cllaceHue OT MepPerpyKeHHOCTH Ha3eMHOTo TPAaHCIIOpTa U MpoOOoK Ha joporax. Ho ecth
He TOJIBKO TI0/I3eMHas JKeJie3Has JIopora, eCTh U HaJ- SHAETE NI BbI2
3eMHas KeJie3Hasa aopora. [loesza Takol Joporu -
ZIBUTAIOTCA TIO PesbcaM, KOTOPbIE NMPOJIOMEHBI Ha/l B nepBbiX Moe3aax naccaxmp-
3eMJIEH Ha acmakadax. ATO TOXKe OTJIUYHBINA Crocob CKVIe BaroHbl Gbii 0ueHb Heyi06-
HbIMY, NO3TOMY GoraTble nacca-
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pasrpy3uTh YJIUIBI TOPOJIa OT TPAHCIIOPTA.

Kak u s1060e apyroe nsobpereHue, moesy| u3Me-
HHUJI K JIy4IlleMy MHOTHe 00JIaCTH IMPOMBIIIJIEHHO-
cTy. PazBUBaI0Ch METAJLITyPrudecKoe IpoOu3BOICTBO,
BeJIb HY?KHBI OBLJTH KAUECTBEHHBIE PEJIHCHI JIJIsI HOBBIX
TSXKEJBIX W OBICTPHIX TMMoe37[0B. CHayasia peJibChl
JleJlai U3 4YyTyHa, IIOTOM U3 JKeje3a, a celyac —

e YPOK 9 ¢ T[IOE3[]

XKMPbI MPEANoYNTaNN 3aroHATb
CBOM 3KMMaXu Ha rpy3oBble nnat-
dOpMbI 11 exaTb B HIX, KaK B Kyre.
Jlowagm exanu BMecTe C xo3se-
BaMU 1 SKMMAXKEM, HO B KPbITbIX
BaroHax B APYroM KOHLe COCTaBa.
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SHAETE NNU BbI? U3 YTJIEPOAUCTON CTaJU, IOTOMY UTO OHA HAMHOT'O IIPOY-
Hee. PeJIbchl B KOJIE€ YKJIAABIBAIOT CTHIK-B-CTBIK, U KOT/A
Camas 60""[”3’* CETb JIBIIKYIIleecsT KOJIECO MPOXOJUT OAWUH PeJIbC U Iepexo-
MeTpo — B Hblo-Mopke. JIUT Ha JPyrod, Ha 3a30pe MeX/Jy HUMHU KOJIeCO CTYUHUT.
Obujan AnvHa NNHUIA - OTcrona 1 XapakTePHBINA CTYK KOJIEC TToe37a. XOTsS COBpe-
< 1355 L5 M VeI 240 LI MEHHBIE PeJIbChl, 0COOEHHO /ISl TACCAKUPCKUX M0e37]0B,
= 4acCTb NAET NO BEPXY. COETUHSIOTCS CBaPKOU, YTOOBI 0OecIieunuTh OoJIee I1aikoe
< S = Cuctema metpo B Mockee, ¥ POBHOE /IBHYKEHIIE.
= Poccns, exeroaHo nepesosut C  ycoBepIIEHCTBOBAHMEM [Oe3JI0B  Pa3BUBAIaCh
EE g Gonblue BCEro NacCaXmpoB — 1 cpeTeMa CBA3H MeXJy moe3faMu U Ha3eMHBIMU CIIYK-
OCES 6bonee 3 munnvapaos. 6amu. Hy>kHO OBLIIO KaK-TO COOOIIATh MAIIIMHUCTY O IIPO-

1

OsieMax Ha Jopore, O IPUOJUKEHHH JIPYTrOro II0e3/ia.
BHauaJie cooOIieHys Tiepe/jaBaIi ¢ IOMOIIBI0 CUTHAJIBHBIX (J1a’KKOB. [T0CKOIBKY Teste-
rpadHble JIMHUNA CTPOUJIH BJIOJIb KEJIE3HOAOPOKHBIX MyTeH, COOOIIEHNSI MOKHO OBLIO
repeaBarh TeierpadoM ¢ OJTHOHM CTaHITUH Ha JIPYTyI0. [I03TOMy MOKHO OBLIIO yCITETH ITEpe-
BECTH CTPEJIKH ITyTel, YTOObI 1moe3aa
HE CTOJIKHYJIUCh. B Hamu JHU JHC-
IeTYEePhl CIAEAAT 3a JBUIKEHHEM BCEX
MOE37I0B C IOMOIIBI0 KOMITHIOTEPOB
U CIIEIUAIBHBIX porpaMm. CTpeKku
MEPEKJTII0YAIOTCS aBTOMAaTHUYECKH,
mocjile TOr0 KaK W3 JAHCIETYEPCKOH
Ha BJIEKTPOHHBIE Y3JIbI yIIPaBJIEHUS
CTpeJIOK Tpuxoaut curHaja. Cero-
HAIIHYE I0€e3/1a He I0X0KH Ha Te, UTO
ObLIM 200 JIET Ha3aj, HO BCe OHU —
BasKHasl 4acTh TPAHCIIOPTA.
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BOEHHbIE
M3O0BPETEHUSA

3

KAK ITPORJIAZIBIBAIOT KOJIEIO

HOTHe II0e37]a He MOT'yT IBUTaThCA BBEPX 10 KPYTOMY CKJIOHY.
CocTaB MOKeT B30OpaThCs HA TOPY, TOJBKO €CJIU KOJies Mpo-
JIO)KEHAa TaK, 4TOOBI MOABEM OB TJIABHBIA U MeJAJIeHHBIN. JlJis
MPOKJIA/IKYU JKEJIE3HOUN JIOPOTH HYKHO YUHUTHIBATH BCE OCOOEHHOCTU pebeda,
KOTOpBIE BCTPETATCA HA MYyTHU KoJien. ECiIiM Ha MyTH JIEXKUT yIIeabe UJIU Topa,
npuzércsa Jub0 MPOKJIA/IBIBATh KOJIE B 00XO7 MPENATCTBHUSA, JTUOO CTPOUTH
MOCM WJIN MIPOPBIBATh MYyHHeAb. OOBIYHO MPEIOYNUTAIOT MOCT UJIN TYHHEJb.
MacTepaMu 10 CTPOUTEJIHCTBY MOCTOB OBLITH PUMJISIHE. ADOUHBIE MOCTBI, KOTO-
pble  TIOCTAaBWJIM  emlé
BO BpeMeHa Pumckoit
Nmnepun, ctoaT A0 cuxX
op. ApOYHBIN MOCT —
IIPDOYHOE  COOpY:KEeHHe.
B cepexnune apku cTaBAT
KJIMHOBU/THBIU UJIU IUPA-
MHUIAJIbHBIA 3aMKOBBIH
KaMeHb, KOTOPbI 4yTh
KpyIlHee OCTaJIbHBIX.
Harpyska Ha MocT uau

BbITOBbIE
YAOBCTBA

A
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apKy IPUXOJIUTCA KAaK pa3 Ha HTOT BJIEMEHT, U UyeM OOJIbIlle Harpy3Ka, TeEM CHUJIb-
Hee OH JIaBUT HAa KaMHHU II0 CTOPOHAM, U TeM Kpelue IPUKUMAITCA KAMHHU JIpyT
K Apyry. IlepBble >keje3HO/IOPOKHBIE MOCTBHI IIPAKTHUUECKU Bce OBLIN apO4HbIe
MMEHHO U3-3a 0COOEHHOU MMPOYHOCTU KOHCTPYKIIUHU.

Kpome apoyHBIX MOCTOB, €CTh ele
JKeJIE3HOJIOPOKHBIE MOCTBI ¢  (depMaMu.

MocT co CKBO3HBIMU (hepMaMU — a:KyP- g_
HasAg KOHCTPYKLIMsA W3 MHOXECTBA MeTajl- 23S
JINYECKUX TPEYrOJbHUKOB, II0 KOTOPBIM 5 S
pacnpezenserca Harpyska. Ha ¢ororpa- EE 4
dbun BUHO: U3 MeTaIInYecKuX 6ajoK cJIo- OE S

1

JKEHbI TPEYTOJIbHUKHU, KOTOpble O00pasyroT
«KpbL10» — (pepmy. HecMOTps Ha KaXKyILy-
10CS1 XPYIIKOCTh, 3T MOCTHI OU€Hb IIPOYHBIE.
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7KenesHONOPOXKHBIL MOCT uepe3
CYZIOXO/IHYIO peKy He JIOJI’)KeH MeIlaTh
JIBUPKEHUIO PEYHBIX CYZ0B, MO3TOMY

2

YacTO TAaKWe MOCTBI JIEJIal0T Pa3Bo- %
AHBIMH. IIOJIOBUHKY  Pa3BOIHOTO w i
MOCTa IOJHUMAIOTCA BBEPX C IIOMO- T &
B0 MOIIHBIX MEXaHH3MOB-JIEGEN0K. § §
EcTh  BUCAYHE  3KEJIE3HOJOPOXKHBIE @ <

3

MOCTBI, Y KOTOPBIX TIOJIOTHO TTOABEIIEHO  Bycaumii MOCT
Ha crcTeMe MOIIIHBIX TPOCOB U KabeJiel.

[IpencraBpb, 4TO Thl — KOHCTPYKTOP U 3aHUMAENIbCSA CTPOUTEIHCTBOM MOCTOB
U151 3KeJIe3HOZIOPOKHOT0 TpaHcnopTa. [logymaii, Kakoil MOCT ThI XOUEITb TOCTPOUTD.
Kaky1o HarpysKy OH JI0JI3KeH Bbl/lep:KHUBaTh? Kakue noroguple ycs1oBus Oy1yT B 3TOU
MeCTHOCTU? ByZieT 3TOT MOCT COOpY:KEH HaJ| BOZOU MJIN TOJIBKO HaJ| cyiei? Bo3pMu
TPyOOUKY 11 KOKTEWUJIs, MAaJIOUYKU OT MOPOKEHOTO, IJIACTUJINH, CKOTY U KapTOH
¥ IOIIpoOY# MOCTPOUTH MOCT, KOTOPBIN CMOXKET BBIZIEPKATH UTPYIIEYHBIN TIO€3]].

CMOREWDb OTBETHTL?

» Kakoe nzo0pereHue yCKOPUJIO MOABIEHUE ITOe31a?
? » Kak 10/1ro mapoBo3bl HCII0/IH30BAJINCH HA JKeJIE3HOI fopore?
n + Kakue THIIBI MOE3/10B UCIOJIB3YIOT B HaIllEe BpeMs?
o [Touemy 3/1eKTpOIOE3Aa MPEANOUYTUTETbHEE A/ MACCAKUPCKUX MEPEBO30K?

BbITOBbIE
YAOBCTBA

A

NonPOGYA PA3OGPATLCA

7 * [Touemy /1714 IEpeBO30K I'Py30B Uallle UCNOJIb3YIOT AU3eJIbHbIe
JIOKOMOTHBBI, a He 3JIeKTponoe3aa?

+ Kakue norogssie ycJ10BUA HYKHO YUHTBHIBATh IIPU COOPYKEHUU
#KeJIE3HOOPOAKHOr0 MocTa?
* B uém cx0cTBO apOYHOro MOcTa U MocTa ¢ ¢pepmamu?

6 PA3BJIEYEHUA 5 MEAWMLVHA

i
- uil

—

e YPOK 9 ¢ T[IOE3[]

o)
~N
k|



e YPOK 9 e NNOE3/[ »

TIOE3/TI HA MATHUTHOMU ITOAYIIIKE

* JTHA U3 TIOCJIEZTHUX Pa3pab0TOK B KeJIE3HOAOPOKHOM TPAHCIIOPTE — MOE3,
HA MAarHUTHOU MOAYIIKE, WX MarjeB (0T aHIVIMMCKOTO magnetic
4 levitation — «MaruuTHas JleBUTAIU»). Takue noes3a pa3paboTaau U UCTIOJb-
3YIOT B HEKOTODBIX CTpa-
Hax. OH yJepkuBaeTcs
Ha/l TOJIOTHOM JIOPOTH,
JIBUTAETCSA U yIPABJISAETCA
CHUJION  3JIEKTPOMArHUT-
Horo mosisA. Takod cocTas,
B OmIMYHE OT Tpaju-
I[UOHHBIX II0€37I0B, IIpHU
JBIDKEHUU He KacaeTcs
ITOBEPXHOCTH pesbca.
Tak kak MexAy I0e3/10M
U TOBEPXHOCTHIO JIBUKE-
HUA CYLIECTBYeT 3a3op,
HCKJII0YaeTCs TpeHue,
U €eIUHCTBEHHOH TOPMO-
34IIeH CHUJIOH SBJISAETCS
COIIPOTHUBJIEHHE BO3/yxa. Marjes JOCTUTaeT CKOPOCTEH, CPABHUMBIX CO CKOPOCTBHIO CaMO-
séta (500 kM/4). B nanupiii MomeHT fAnonus u Kurtail paboTaroT Ha/i IPOKJIAJKOM peIbcoB
JUIs1 MarvieBa (eMy Hy»KHa ocobasi KoJies1), MHOTHE CTPaHbl 3aMHTEPECOBAHBI B TAKOM BHJIE
TPaHCIIOPTA, ¥, MOXKET, KOT/1a-HUOY/b T IPOKATUIIIbCA B ITOe3/le ObIcTpee MTUILIBL.

CPEACTBA
MEPEOQAYUN
MHOOPMALIUN
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IHesb: MOCMOTpETH, KaK paboTaeT MarHUTHAs JIEBUTAIU.

Heo0Gxoaumble MaTepUaJibl: IJIOTHBI KAapTOH, YeThIpe IPAMOYTOJBHBIX MarHuTa,
CKOTY, /IBE€ MOHETKH.

Xoa padoThI

1. OTpexxpb /iBa KycKa KapToHa (5 CM  Bnok manaros
Ha 15 CM).

2. osmoxku 3 wyim OoJIibllle MarHUTA
Ha OAWH U3 KYCKOB KapTOHA,
OJTHUM TIOJIIOCOM BBepX, KaK IOKa-
3aHO Ha pucyHKe. CKJIEH X CKOT-
YeM B TAaKOM IIOJIOKEHHN .

3. CKOTYeM MPUKJIEH KAPTOH 110 CTOPOHAM MaTHUTOB, YTOOBI TIOJIYYHJIOCH IT0/100HME pesibca.

4. Cresiaii IOKOMOTHB — MPHUKJIEH CKOTUEM IO MOHETKE C Ka’K/IOH CTOPOHBI OCTaBIIErOCs
Mar"sura.

5. IlocTaBp «moes3z» Tak, 4TOOBI MarHUT U peJibc OBLIM OOpalleHbl JPYT K APYTY OAHUM
1 TEM K€ IIOJIIOCOM. HpOBepI/ITb O4Y€Hb IIPOCTO: €CJIN ThI IIOUYBCTBY€Illb, KAK MAaIrHUTLI
OTTAJIKUBAKOTCA, SHAYUT, Tbl COPDUEHTHUPOBAJI UX IIPABUJIBHO.

6. ITocTtaBp «II0€3/1» Ha peJibC. MaruuTtsl 6y1IYT OTTAJIKUBATbCA, 1 €CJIN ThI €ro TO.TIKHéHII:,
OH OyZIET JIETKO KaTUTHCSA BJIOJIb pesibca. [IpuiepkuBaii MarHUT, IOTOMY UTO OH MOXKET
NIEPEBEPHYTHCA U IPUTAHYTHCA K JPYTUM MarHUuTaM.

BOEHHbIE
M3O0BPETEHUSA

MarHaT

3

BbITOBbIE
YAOBCTBA
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Y10 NPMBOAUT aBTOMOOMIDL B ABUKEHHED

XOT}I 1300peTeHre apoOBOTO JIBUTATEJS U CTAJIO

MPOPHIBOM  JIJIA  WHAYCTPUAJIBHOTO  OOIIe-

ctBa XVIII-XIX BeKOB, TAKOM TUII ABUTATEJIA HEIb3S

OBLJI0O TPUMEHUTH Be3Jle, TJie X0Teaoch Obl. OH OBLIT

CNOBAPD: JIOCTAaTOYHO TPOMO3JAKHM, JI0 PabOYero COCTOSHUS

« JBUrartenb BO/Ia HarpeBasiach CJIMIIIKOM MeJJIeHHO. ToIinBa OH TOTPeOJIsiT

BHYTpeHHero OYeHb MHOTO — BOZY HY?KHO OBLJIO IIOCTOSHHO HarpeBarth. B yco-

cropaHua BHSIX JKeJIe3HOU JIOPOTU BOIIPOC TOILJIMBA M BOJABI PEIIaJiCs JA0CTa-

* (BeYa3akuraumsa TOYHO MPOCTO: K COCTABy LEIUIS/IM JIOHOJHHUTENbHBIA BaroH

* BRyck U IIUCTEPHY U 3arpy’KaJik UX JI0 oTKaza. Ho B kauecTBe ABUTATENS

: ;):;;::ﬁ xo JUIS JIMYHOTO TPAHCIIOPTA MapOBOM JBUTATEIb HE TOAUJICA abco-

. BbINyCK JIFOTHO. YUTO 3K, MHKEHEPHI CTaJIM paboTaTh HaJT aJIbTePHATUBHBIMU

JBUTaTeNIsIMU. B pesysbrare MosBUJICA JABUTATEJdb BHYTPEH-

DOMONMHUTENbHBIE HEro CropaHusd, B KOTOPOM XMMHMUeCKas 3Heprus TOILIMBA, CrO-

C/10BA: paromero B pabodeil 30He, HeIOCPE[CTBEHHO Ipeobpasyercs
« CMa3Ka B MeXaHUYECKYI0 paboTy.

+ papuarop Y nBuraresisi BHyTPEHHETO CTOPAHUs U Y ITAPOBOTO JIBUTATEJISA

CXOJIHBIH TPUHIMII paboThl. B mapoBoM JiBUTaTejie MU3MEHEHHE

00BEMa mapa 3acTaBJIseT MOPIIEHb ITEPEMENAThCA BBEpX U BHU3.
B nBuraresie BHyTpEHHETO CrOpaHUS OPIIIEHD XOAUT BBEPX-BHU3 O] IEHCTBUEM H3Me-
HeHUs 00béMa rasa, KOTOpOe BO3HHUKAET IPU BOCIJIAMEHEHUU M OBICTPOM CrOpaHUU
TOITNBA. B KayecTBe TOIIMBA /71 ABUTATEJS] BHYTPEHHETO CTOPAHUS MOXKHO HCIIOJTh-
30BaTh JI000E BEIIECTBO, KOTOPOE OBICTPO TOPUT WUJIM B3pbIBaeTcs. Mi3obperaresnu mpo-
OoBaJI MPUMEHATDH Pa3HbIE €ro BUABI (JIa’ke MOPOX), HO HA CETOAHSIIHUU JIeHb Yallle
BCETO HCIIOJIB3YIOT OeH3UH WU Ou3enbHoe monaugo. Jlas BOCIIIaMEHEHHUs TOILINBA
WCTIOJIb3YETCS CIEIUAIbHOE YCTPOMCTBO — CBeYa 3a:KUTaHWA, KOTOpas B HYKHbBIN
MOMEHT cpabaThIBaeT, UCITyCKas BJIEKTPUUECKYIO UCKDY.

I[TepBbIit pabounii ABUTATETh BHYTPEHHETO CropaHus ObLI pa3paboTaH B 1820 roay
csameHHuKoM Y. CecusioM. B kauecTBe ToriiBa ObLT B3AT BOOPO. [BUTaTe Ih QOyHKITH-
OHUPOBAJI, HO HeJIOPAOOTOK ObLIO MHOTO. Bebrutickuii n3obpeTaTesb-camoyuka JKan
9treH JleHyap mopaboTas ABUTATENb U M30aBUJI €ro OT OOJIBIIMHCTBA HEO0YETOB. OH
MIOCTPOUJI IEPBBIN (PYHKITMOHUPYIOIINH JBUTATEIh BHYTPEHHETO CropaHusi B 1860 rony,

e YPOK 10 « ABNT'ATEJIb BHYTPEHHEIO CITOPAHWUSA e
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SHAETE NNU BbI? HCII0JIb30BaB B KadecTBe TOIJIUBA CMECh U3 KOKCOBOTO
ra3a U BO3/lyxa. DeH3WHOBBI YETHIPEXTAKTHBIA J[BH-
Jio6oe ropioyee BEWECTBO  rareJIh, aHAJIOTUYHEBIA TEM, UTO CTOAT B COBpPEMEHHBIX

MOXHO 1CMoJib30BaThb B Kaye- MaIlllHaX, CKOHCTPyHpoBas u cobpan Totimb lanim-
CTBe TOM/Ba [iBMraTeNA BHY- sep B 1889 roxy. Bekope, B 1892 roxy, Pynonnsd Juzens
TPeHHero cropaxus. B 1690-x CKOHCTPYMPOBaJl ¥ IOCTPOWJI JM3EJIbHBIA JBUTATEJb
g_ Rl y4éHbiii Kpuctmnan BHYTPEHHETO CTOPAHHMSL.

<3 ‘zt llorreHc nocTponn NpoToTUN JIBuraresib BHyTpEHHEr0 CrOpaHus 0CTaTOYHO YHU-
b= = Asuratena BHyTPEHHEro cro- BepcaJIbHBIN arperaT. Ero cTaBAT He TOJBKO B JIETKO-
EE g paHuA C MOPOXOM B Ka4ecTse BBIX aBTOMAIIIMHAX, TPY30BBIX MAIlIMHAX, IPYTUX TUIIAX
oCcC = roptoyero. OfHaKo 3TOT ABUra-  apTOMOOGMJIEH, TAaKHe ABUTATEH CTOSAT B TA30HOKOCHII-

Fl Te€J1b MNOJTy4nsCa COBEPLUEHHO KaX, AXTaX, MOTOIIMKJIaX ¥ O€H30MuIax.
= Hernpe/icKasyemMblM 1 OMacHbIM — BosibmmHCTBO aABUTATesied, paboTaromux Ha OeH-
> 1 BCKOpe 6bust 3anpeLLéH. 3WUHE, — 3TO YeMblPEXMAKMHble nBUTaTenu. Huxe npu-
< ; BeJIEHO CXeMaTHUUeCcKoe N300paskeHue MUIUHAPA JIBUTA-
@ = TeJisl BHYTPEHHETO cropaHus. Bo BpeMs mepBoro TakTa, KOTOPBIN Ha3bIBAETCS BITYCK,
% Ej OIlyCKAeTCsl OpLIeHb, OTKPbIBAETCS BILYCKHOM K/IaNIaH M BILYCKAET B LIAJIMH/P BOSAYIIHO-
8 w TOILJINBHYIO CMeCh. [I0TOM IOpIIIeHb UET BBEPX U CKUMAET CMeCh, IPY 3TOM TEMIIepaTypa
N CMeCH 3HA4YUTEJIbHO
Caecs BOIOYEE ¥ TOMNWRS MOBBIIMAETCA. ITOT
. Coeva TaKT  Ha3bIBaeTcHd
S o ik b Unnwnpp / By crron wnanam cxkarue. B koHie
E IuI_.n \ craguu coKaTus
T E pleKTpHUUYecKasd
w o HCKpa OT CBeYH
o = 3a’KUraHus o/~

™

JKUTaeT cMech
TOIJIMBA U BO3JyXa.
TomynmBo, cropasd,
TOJIKAaeT IOpIleHb
B HUXXHee IIOJIO-
JKeHue. JTa TpeThs
CTaJius, BO BpeM:
KOTOPOU cMecCh Cro-
paeT u pacmups-
ercd, U fABJAeTCA
paGouyuM Xoa0M
Bryck Cxatwe Cropanue Beanyck IuInHApa. Yer-
W DaCLLlWDEeEHnE BE€PTbIA TAKT -
BBIIIYCK; BBIIIYCK-
HOMU KJIAIlaH OTKPBIBAETCS, JBIIKYIIIUICSA BBEPX MOPIIEHb BHIOPACHIBAET OTPAOOTaHHBIE
rassl U3 HUINHAPA. Ilocse 3TOro BHIITYCKHOM KJlallaH 3aKpbIBaeTCs, U IUKJT HAUMHAETCSA
CHOBa. YeTbIpe TaKTa IOBTOPAIOTCA BHOBb U BHOBb, MHOT'O Pa3 B MUHYTY.
B nBuraresie aBTOMOOMIIA MOKET OBITH OT YETHIPEX JI0 BOCBMU ITUJINH/POB. 3a3KUTAHNE
B Ka’KJIOM ITUJIMH/Ipe paclipeZieIeHO 110 BpeMeHU: cHavaJla IIPOMCXOAUT B IIEPBOM, Uepe3
CeKyH/y — BO BTOPOM, IIOTOM — B TPEThEM M Tak Jajyiee. Takas cucrema obecrieurBaeT
MOCTOSIHHYO II0/1a4y SHEPTUU Ha KOJI€ca MaIIUHBL. /{11 TOro 4TOOBI 9Ta Mmozjada ObLia pas-
HOMEDPHOU, IBUKEHUE TIOPITHEN JI0KHO OBITHh YETKO OTPETYJIMPOBAHO 110 BpeMeHH. CBeun
3a)KUTAHUSA TOXKeE JOJKHBI pab0TaTh YETKO — UCKpPa JI0JIXKHA NOABaThCA B PUKCHPOBAH-

BbITOBbIE
YAOBCTBA

A
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HBII MOMEHT, 4YTOOBI CrOpaHHe
TOIUIMBA TMPOILJII0O MaKCUMAaJIbHO
~  5ddextuBHo. Bpemsa cpabarbiBa-
HUS KaXKJIOTO U3 Y3JI0B B COBPEMEH-
HBIX aBTOMOOUJISIX KOHTPOJIPYETCS
9JIEKTPOHHBIM CIOCOOOM — BCTPO-
€HHBIMH KOMITBIOTEPAMH.
Jlu3eqbHBIA JBHUTATENb Pabo-
TaeT HEMHOTO WHade. B HEM HeT
CHUCTEMBI 3aKHTAHHs, TO €CTh
OTCYTCTBYIOT  CBEYM  3aKura-
HUsA. BOo BpeMs mepBOro TakTa
B [HWJHUHJP BIIYCKAETCA TOJIBKO
HedrenepepabatbiBaiowue 3aBoabl U3 Cbipoii HedTH BO3/yX. Bo BpeMs TakTa CxKaTHUsA
BbipabaTbiBaloT GeH3MH U fU3eNbHOE TONNBO BO3[yX CXHMMAeTCAd U Harpesa-
eTcs. B caMoM KOHIlE TaKTa CKaTUSA
B IIWJIMHJIP BIIPHICKUBAETCS JAU3EJIbHOE TOILJIMBO, KOTOPOE BOCILJIAMEHSIETCS OT packKa-
JIEHHOTO C)KaToro Bo3zyxa. [locsie yero HacTymaet pabouuil Xofl, Kak U MOCJie BO3ropa-
Hus OeH3WMHA B 0eH3WHOBOM ABUTAaTeI€e. [[U3eIbHbIN ABUTATE D OoJiee 3 HEKTUBEH, UEM
OEeH3UHOBBINA, — OH 00JIee MOIITHBIN U 00Jiee MPOU3BOIUTEIHHBIN, €CJTH CUUTATh KOJIH-
YeCTBO UCIIOJIb30BAaHHOTO TOILTMBA. TeM He MeHee TaKOU JBUTATEJIb TsKesiee U O0JIbIIe
OeH3MHOBOTO. BhICOKOE /JaBJIeHre U BBICOKHE TEMIIEPATYPHI B IUJIMH/IPAX JAU3EIS Tpe-
OyIOT CepbE3HOU 3aIUTHI Y3JI0B ABUTATENA. [3-3a €ro rpoOMO3IKOCTU JTU3Eb MOXKHO
WCII0JIb30BATh HE BO BCAKUX aBTOMOOMJISIX.
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BOEHHbIE
M3O0BPETEHUSA

" MOJIEJIb IBUTATEJIA
| BHYTPEHHEI'O CTOPAHU A

l\_ /1. Cpoesaii KCepOKOIIUIO CTPAHUIIBI 62.

2. HakJeh suct ¢ uzobOpakeHHeM Ha IJIOTHBIA KapToH. /lail kiero
BBICOXHYTb.

3. Beipexku k1anaHbl, HUJIMH/P U HOpIIeHb. B iuanHape caesail Hagpesbl 0 IyHK-
TUPHBIM JIUHUSAM U BbIPEXKU Y3KUHN UEPHBIH IPSIMOYTOJIbHUK. 3aTHU BBICTYTAIO-
II[1ie TOPU30HTAJIbHbIE YACTH KJIaTlaHOB HA3a/l.

4. BcraBp KJlanaHbl B IIpOpe3u B BEPXHeU 4acTU IUJIMH/IPA, 4 BBICTYII B HUXKHEU
YacTH MOPUIHA — B IeJib B HIDKHEN YacTH HUJIUHJpA. Y Tebs MoIyduiach
MO/IeJIb OJTHOT'O IUJIMH/IpA JIBUraTesisl BHYTPEHHETO CTOPaHU.

5. Ecnin xouems, cziesiail 4 TakuX OUJIMH/PA U Pa3MeCTU UX PAZOM, YTOOBI Mpes-

CTaBUTh, KaK paboTaeT aBuraTesib aBToMobuss. Habiromai, 4TO IPOUCXOAUT

BO BpeMs KaXK/IOI'O XO/ia MOpIIHA, IlepeMelas YacTU CBOed MOJesIN U JIeMOH-

CTpUPYA BILYCK, CKaTHe, CTOpaHUe U BBIXJION.

CMOREWDb OTBETHTL?

* Uro Takoe aBUTaTe ] Ib BHYyTPEHHETr0 CTOpaHUA?
? * Ha kakoM TOIJIMBe pad0TalOT COBpeMEeHHbIE IBUTaTE/ I BHYTPEHHETO
m cropaHus?
» HazoBu ueThIpe cTaguM UM TAKTA YeThIPEXTAKTHOTO IBUTAaTEJIA.

3

BbITOBbIE
YAOBCTBA

A

6 PA3BJIEYEHUA 5 MEAWMLVHA

p—
-l

—
k|

e YPOK 10 « ABNT'ATEJIb BHYTPEHHEIO CITOPAHWUSA e

(@)
=



e YPOK 10 o IBUTATEJ/Ib BHYTPEHHEIO CITOPAHUSA e

CPEACTBA

1

JI_
1..-~-|

=
=
T
wl
X
s
o
=
wl
o
i
(=

<
[+4]
-
(S
=
wl
o
(O]

2

BOEHHbIE
M3O0BPETEHUA

3

BbITOBbIE
YAOBCTBA

A

NonPOGYA PA3OGPATLCA

‘ ,- Kak MoryT ABr:KeHH!A MOPIIHA KPYTUTHh KOJIECA aBTOMOOUIA?
o [loxymaii, yem padoTa ABUTATEJIA MTOX0KA HA MIPOIECC €3/IbI
Ha BeJiocumneze?
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1 KAK OXVIAZKTAETCA IBUT'ATEJID

* IWINH/paX JBUTATes] BHYTPEHHErO0 CropaHusi o0pa3yeTcs BBICOKOE
JlaBJIeHHE, BCe JIETAIM CHJIbHO HarpeBaoTcs. YToOb IUINHAPHI HE Pas3o-
4 pBasio, Bce y3JIbl OJIKHBI OBITH U3 IIPOYHOTO U TOJICTOTO MeTaJlja.

JIBUraTe b BHYTPEHHErO CrOpaHus OUueHb HarpeBaeTcs. Bo-1iepBbIX, B MOMEHT C3KATHS
U CrOpaHMs CMECH TEMIIepaTrypa B IUJIUHApE AocTHraeT 2000 °C. Bo-BTOPHIX, MOPIIEHD,
JBHKYIIIMICS B ITUJIMHPE, OT TPEHUS PA30TPEBAETCs U HarpeBaeT UIHHP. YToObI MeTaJI-
JINYECKHe JIeTaJd He PaclIaBUJIMCh, HEOOXOUMO OTBOAUTH WU3JIMIINHee Tersio. Kak 3To
JejaeTrcsa?

IlepBoe: YTOOBI YMEHBIINTH TPEHUE, BCE ABMIKYIIMECS AeTald BHYTPU J[BUTATEJIS
MTOKPBIBAIOTCS CMA3KOM — HalpUMep, MAITUHHBIM MacjioM. CMa30uHbIE BEIECTBA MO3BO-
JISIIOT ZIETaJISIM IBUTAThCsI CBOOOIHO U HE HarpeBaThCsl.

BTopoe: Tersio oTBOUTCS OT ABUTATEJISA € IIOMOIIBIO cucmeMbl oxaaxcoeHus. B He601b-
IIUX JIBUTATEJISIX, KOTOpbIe, HAIpUMep,
CTOSIT Ha Ta30HOKOCHUJIKAX WJIM Ha MOTO-
I[UKJIaX, HU30BITOUHOE TEIJI0 OTBOMUTCA
mpsAMO B Bo3ayX. Kak mpaBuio, y TaKux
JIBUTaTeJiell eCTh paguaTropbl — MeTaJ-
JINUECKHE PEeNIETKH, MO3BOJISAIONINE pac-
ceuBaTh Temso. [opAYnil BO3AYyX IPOXO-
JIUT Yepe3 IJIacTUHBI (p€Opa) paauaTopa,
TEIJIO BBIIEJISIETCS B OKPY’KAIOIUH BO3-
ZIyX U YHOCHUTCS OT JIBUTATEJIS.

Ho OGoJsibllivie JIBUTATENH JIETKOBBIX
ABTOMAIlIMH U TPY30BHKOB TaK IIPOCTO
BETEPDKOM He OXJIaAuInb. Yale Bcero
B JIBUTATEJISAX CTABAT cucmemy Hcudkocm-
HO20 oxaaxcOeHusl. Paauatopbl B TaKOH
CHCTEME YCTPOEHBI HHAYe: B HUX XpaHUTCS Bozia. Koryia aBuraresns paboTaer, Bojia MoJaéTcst
W3 pajiuaTopa B TPYOKH, KOTOPBIE TPOXOAAT BOKPYT ABUTaTesisA. OHa 3a0MpaeT TEIJIo OT IBU-
raTesisi ¥ 3aTeM BO3BPAIAeTCs B PAZ[AaTOp, I7ie U3JIUIIEK TEIJIa YXOAUT B BO3ayX. [loTom
OXJIaK/IEHHAsI BOJIA OIISITh UJIET K y3J1y ABUTATEJISA, ¥ OMATH IPOUCXOIUT ITUKJT OXJIaKICHHUS.
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Ilesb: TOCMOTPETH, KAK PabOOTAET CUCTEMA OXJIAKEHUS.

HeoO0xoauMble MaTepUAJIbI: IIECTh METAUTHUECKUX [Ty PYIIOB, KacTPIoJisa, Tpu dapdo-
POBbIE MUCOUYKH C TOJICTBIMH CTEHKaMH, TEPMOMETP, JIUCT OyMard U pydkKa.

BbITOBbIE
YAOBCTBA

A

Xox padoThI
Koz0da 6ydews pabomams ¢ naumoit, 6yosb ocmopodicnee!
He 3a6y0v kxyxoHHbvle nepuamxu!

1. TTosmosxu HIypymIbl B KACTPIOJIIO U HAJIEN TyZ|a YAIIIKy BOIBL.

2. Harpeii Bogy B kacTtpioJie 7o kuneHus. [Ilypymnsl HarperTcs, Kak 1eTaIu B IBUTaTeJIe.

3. JIoxxko0l, O4eHb aKKyPaTHO, BBIHB Iy PYIIbI U3 BOJIBI U PA3JI0XKU 110 /1BA B KAXK/AYI0 MUCOUKY.

4. B mepByl0 MHUCKYy Hajiell MOJIYAIIKU XOJIOJHOM BOZbI; OCTOPOXKHO IOJYW HA ILIYPYIIBI
BO BTOPOM MUCKE; IIyPyIbl B TPEThel MUCKe He TpOoraiu.

5. MI3mepsb TeMnepaTrypy BOZbI B KacTpIOJIe U B IIEpBOM MUCKe, 3alIUIIN pe3yJIbTaThl. Bolieit
BOJy U3 IIEPBOI MUCKH, U3MePh TeMIIepaTy Py IIYPYIOB B KaXK01 MUCKe, 3aITUIITN Pe3YJIb-
taT. HEKOTOpBIE MOTYT OBITH €I1I€ TOPSAUYUMU, TAK YTO OYO0b 0ocmopodiceH! CpaBHU TeM-
neparypy IIypyIoB.

6. Caesaii BBIBOJ, KAKOU METOJT OXJIAK/IeHU caMbIi 3¢ GEeKTUBHBIA — BOJIOH, IBUKYIITUMCS
BO3/1yXOM UJIU IIPOCTO BO3/LyXOM.
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CJ10BAPb:

* TpaHMUcnA

+ Kopo6Ka nepepau

* anbTepHaTUBHOE
TONNNBO

Kak nsobperanu asTomo6Unb?

1250 roxy cap Poxnep bakon cka3zan: «MoxkHO TOCTpO-

UTh TaKHe KOJECHUIIBI, KOTOPbIe 0€3 yuacTHs KUBOT-
HBIX OYIyT IBUTAThCS C HEBEPOSTHOM CKOPOCTHIOM. [Ipo-
o Bcero-to 550 5eT, W ero mnpenckasaHue CcObLIOCH.
B nepuon ¢ 1482 no 1499 ron Benukuil yuy€HBIA U XyJI0K-
Huk Jleonapno na BuHum mpuayman MHOXKECTBO BapHaHTOB MEXaHUYe-
CKHMX CPEICTB NEPEABUKECHHUS, K COKAJICHUIO, EMY HE XBaTaJlo ABUTaTeNs,
KOTOPBII MOT ObI OXKUBUTH 3T MeXaHU3MbI. Tonbko B 1782 rony Jlxerimc
VYarT CKOHCTpYHPOBaJ MEePBHIN paboTaromuii HapoBoii nBurareis. U moman
yBuaenu, 9yto meduty Pomxepa bakona u moxenu Jleonapmo na Bunum

BIIOJIHE MO>KHO BOIUIOTUTH B peasibHOCTh. B 1784 rony YaTT nozxan 3asBKy Ha MAaTE€HT NapOBOM
MOBO3KH, KOTOPYIO OH Ha3Baj 0e3nomaaHbIM 3kunaxeM. OH Tak U HE OCYIIECTBUII CBOH IUIaH,
HO ero y4eHuky, PoGepty Mépmoky, yaanoch caenars padoTarouyo MoJeIb TapoBOro aBTOMO-
ouns. B 1801 rony Puuapn TpeBUTHK co3an MaluHy, KOTopas oQUuIUaIbHO CYUTAETCS TIEpBOT
MIOBO3KOM, IPUBOAMMOM B IBHXKEHUE APOM.

[TapoBble aBTOMOOUTH HE OBLJIN 0COOEHHO MO ISIPHBI, IOTOMY YTO OHH OBLJIN HETTPaK-
TUYHBIMU. Kak MBI y»ke TOBOpUJIN Ha MPEebIAYINEM YPOKe, OHU MeJJIEHHO pa3orpesa-

JICh, TpeOOBAIM OTPOMHOTO 3araca
TomIuBa. Tak YTO aBTOMOOHJIb CTaJl
He JUKOBHUHOH, a OOBIYHOH BEIbI0
TOJIBKO TIOCJIEe TOTO, KaK B 1889 roay
Totub Jlaiimiep n3006pET YETHIPEX-
TaKTHBIU JIBUTATe€Jb BHYTpPEHHEro
cropanus. I'otu6 latimaep u Kapn
BeH1r cayuTaroTes oTIaMu HEMEIKOTO
aBTOMOOHJIECTPOEHU .

Hcropus aBToM0oOUIIA € 1900 rojia
[0 HbIHEIIHee BpeMs IOJIHA HMEH,
KOTOpBIE Tebe, CKopee BCETO, XOPOIIIO
usBectHbl: Posiic, Peno, Kpaiiciep,
[leBpoJie 1, KOHEYHO ke, Dopa.

i —

0OpaHa u3 napoBbiX NoBo3ok Puyappa TpeButuka
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«HapoAHbIA aBTOMOGMADbY

®opr He wu300peTasm aBTOMO-
Ouasi, HO OH CcJejiaJl aBTOMOOMJIb
JIOCTYITHBIM JIJ151 OOBITHOT'O YeJIOBEKa
co cpeaHuM aoctaTkoM. ®opa Havaa
MIPOM3BOJICTBO aBTOMOOMJIEN Ha cO0-
CTBEHHOM 3aBOJIE B 1903 T'OLy, IIOCTa-
BHB IIepef] COOOHM IeJIbl0 CO3/1aTh
HAa/IEKHYIO U JIENIEBYI0 MaluHy. Ero
nepBasg moaenb, «®opa-T», BbILIa
B IIPOM3BOJICTBO B 1908 Tro/ly U CTO-
Wwia 950 J0JIIapoB. DTO OBLIO BCE
eIlé OYeHb JIOPOTrO IO MePKaM TOTO
Bpemenn, u Popp Hauan pabory
110 CHHUKEHHIO CTOMMOCTH aBTOMO-
6usst. OH CKOHCTPYHPOBAJI M BHEJIPUJI KOHBEHEepHOEe IMTPOU3BO/ICTBO U IOOUJICS TOTO, YTO
BCe JIeTaJId aBTOMOOMJISA OBLJIN CTAHIAPTHBIMH U 3aMEHSEMBIMH. ATO 03HAYaJI0 BO3MOXK-
HOCTH IIOTOYHOT'O, MAaCCOBOTO ITPOU3BO/ICTBA. Bce HOBOBBeIEHU ST BHAUNTEIPHO CHU3UJIH
CTOMMOCTH aBTOMOOMJIsA, U Bckope «Popa-T» mpogasasics 3a 280 0J11apOB. JTa MOZEJIb
He CXO/MJIa C MPOU3BOJICTBA B TEUEHHUE 19 JIET, 32 3TO BPeMS TOJIbKO B COeIMHEHHBIX
[IITaTax O6BLIO KYTIJIEHO 15 MUJIJIIOHOB STHX MAIlIFH. TO OBLJI MEPBBIH IIAT K CO3/TAHUIO
OOIIE0CTYITHOTO aBTOMOOHUIIS.

VeTpoicTBO aBTOMOOMNA

VBuUJIeB Ha yyIulle MepBble aBTOMOOHMJIIN, IIPOXOXKHE YacTO IMyTauCh: IIOBO3KA €/leT
cama, 6e3 somanu! Tebe, HaBepHOe, CMENIHO 3TO YUTaTh. HO mogymaii: mpuHIUI IBH-
JKEHU ST aBTOMOOMJISI COBCEM MHOM, YEM Y T'Y3KeBOT0 (KOHHOT'0) TPAHCIIOPTA, U TIOHATH 3TO
»=1 Cpa3y ueJIOBEKY, He pazbupamolieMycs B TeXHHUKe,
%] GbLIO C HEMIPUBLIYKM HETIPOCTO.

Jlomags  cBoed  CHMJION  BO3AeHCTBOBaJjIa
HAa TeJIETY UJIM KapeTy U3BHE — TAHYJIa €€ CIIEPE/IH.
ITpu 3TOM POJIb KOJIEC 3aKJIF0OUAIACh B TOM, UTOOBI
obecreunTh IJIABHOE U OBICTPOE IBIKEHHUE. DHEP-
THs TATJIOBOH CUJIBI, ZIEMCTBYIOIIAsS Ha SKUIAXK,
mepesaBajgach KOJI€caM U 3acTaBjisjia MX Bpa-
martbes. FIHave roBops, KoJéca KPYTUIIICH IOTOMY,
YTO TeJIera exaja.

B aBTOMOOUIIE K€ MPOUCXOUT 0OpaTHOE: OH €JIET IIOTOMY, UTO €ro KoJiéca Bpala-
foTcA. Ha Hero cuiia gBuraresiss BO3/IEHCTBYET H3HYTPH. | BIKEHUE MOPIIHEN B I[UJIMH-
Ipax TIpU TIOMOIIY CHUCTEMBI pbIYa-
rOB, LIECTEPEH U JIPYTHUX JieTayel (OHA
Ha3bIBAETCSA CUA08a8 nepedaua WU
TPAHCMHUCCHUS) TTepeTaeTcs Ha KOJIeca
Y IPUBOJUT UX B IBUKEHMe. DTO Bpallia-
TeJIbHOE JIBU)KEeHHe yBJIeKaeT 3a co0oi
BeCh KOPILYC, 3aCTaBJIAS €r0 JIBUTAThHCA.

DHeprus JiBUTaresis OOBIUHO Iiepe-
JIaéTcs Ha OJIHY Hapy KOJIEC — 3aJHIOI0.
A mepesiHUE KOJIE€ca CIIY’KaT A1 yIIPaB-
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senns aproMobmyieM. OHH CO€UHEHBI
¢ pyJsiéM (ero MHOT/A NIYTIMBO HA3BIBAIOT
«0apaHKON») CHCTEMOU TAT U IOJBECOB
U MOTYT IOBOPAUMBATHCS BIPABO HJIU
BJIEBO, U3MEH 51 HaIIPaBJIEHHUE JIBHKEHU
MaIllUHbI. B HEKOTOPHIX COBpPEMEHHBIX

g_ aBTOMOOMJIAX TPAaHCMHUCCUA IOJBeieHa
3 = KO BCeM YEeTBHIPEM KoJécaM. IATO YJIyd-
'5&8 1IaeT yIpaBjieHWe MAaIIMHOM, a TaKke
EE e IIOBBIIIAeT €€ IPOXOJUMOCTh IO 6e31o-
OCS -

poxbio. Koséca, coefuHEHHBIE C JIBUTaTe-
JieM, Ha3bIBAIOTCA 8e0yWUMU.

UYToObI CIBUHYTH ABTOMOOHJIb C MECTA, HY KHA 3HAUUTEIbHAS CHJIa. A KOTZIa OH Y3Ke e/IeT
Ha CKOPOCTH, OTYaCTH 3a CUET MHEPIIUHU, JOCTATOUHO TOPa3/0 MEHbIIEeNd CHUJIBI, U MOKHO
OCHOBHYIO MOIITHOCTb JIBUTATeJsl KCIOJIb30BATh JJIsi MOBBIMIEHUS CKOPOCTHU. [[jis TOTO
yTOOBI 00ECIIEUUTh aBTOMOOHMJII0 BO3MOXKHOCTD JIBUTAThCSA HAa Pa3HBIX CKOPOCTSX, YCKO-
PATHCS U 3aMEJIATHCA B PA3JIMYHBIX JIOPOXKHBIX YCJIOBUAX, CIYKUT KOPOOKA mepeaad —
arperar, COCTOSIUN U3 Habopa wecmepéH ¢ pa3InYHbIM KOJIMYECTBOM 3yO10B. BopuTesib
IIPH ITOMOIITY PYYHOTO PhIYara CoeIMHsIET JIPYT C IPYTOM T€ WJTH UHbBIE IIECTEPEHKU BHYTPH
KOPOOKH U 32 CUET 3TOTO U3MEHSIET BO3/IEHCTBYE IBUTATEJIS HA BEYIIKE KOJIECA.
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YCTpPOUCTBO aBTOMOOMJISA BKJIIOYAET TAK)KE OIPOMHOE KOJIMYECTBO BCEBO3MOKHBIX
cucTeM U ycTporcTB. OHHM HOJABOASAT K TPYIIUMCSA JIeTaJsIM MallMHBI CMa3Ky, obecrie-
YUBAIOT 3JIEKTPONUTAHUE CBEUEH 3a’KUTAHUS U OCBETUTEIbHBIX TPUOOPOB, U3MEPSIOT
CKOPOCTH U 3aIlac TOIJINBA, 00€CIIeYNBAIOT CBEXKUU BO3/IYX B CAJIOHE U BBITIOJIHSAIOT MHO-
JKECTBO IPYTUX BAXKHBIX 3a4a4.

Nocneayiowume ynyyiieHma

KoHeuHo, r71aBHBIM M300peTeHHEM, HEOOXOAUMBIM JJIs1 Hadayia 3pbl aBTOMOOWJIS,
ObLJI IBUTATeIh BHYTPEHHEro cropanusi. Ho aBToMoOMIb He cTasi ObI TeM, UeM OH eCTh
ceifuac, 0e3 MHOKeCTBa JIpyTMX H300peTeHUH. VHKeHEPhI-MeXaHUKHA HEOHOKPATHO
YJIyUIIaJId CUCTEMY COeIMHEHUSI TPAHCMUCCUM U Ky30Ba, PYJIEBOM MEXaHU3M, CHCTEMY
nepesiad u koséca. Koryma B cepequne XIX Beka amepuKkaHCKHE u3obperaresb Yapiib3
Cyabpup u300pEJT Mmpolece 8YAKAHU3AUUU PEe3UHBI, TTOSIBUJIACh BO3MOXKHOCTh pa3pabo-
TaTh KOHCTPYKIIMIO YIOOHBIX U IPOYHBIX KOJIEC U IIHH. [I0CTOSHHO COBEPIIEHCTBOBA-
Jlach U CUCTEMA 3a’KUTaHU .

B OGoJsbIIMHCTBE COBPEMEHHBIX aBTOMOOWJIEH YCTaHOBJIEHA aABMOMAMUYecKas
KopobOka nepedax, KOTOpasi MEPEKJII0YAETCs CaMOCTOSTEIbHO, B 3aBUCUMOCTH OT J[BU-
JKeHHU S MaIllMHBL. YCTPOEHa OHA HECKOJIPKO WHaye, YeM OOBIYHAS: B HEHW HCIIOJIb3YeTCs
IJTAaHETAPHBIN MEXaHU3M, 0 KOTOPOM ThI Y3HaJI Ha ypoke 8.
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Bo3HUKAIOT ¥ HOBbIE THIIBI JIBUTATEJIS BHYTPEHHEro cropanus. Hampumep, deuea-
menb BaHkens, B KOTOPOM BMECTO HECKOJIBKUX IUJIMH/IPOB UCIOJIb3YeTCS OAUH 00JIb-
IIIOW, a POJIb TOPIIHS BBIIOJHSAET Bpa-
MAOIIUACA TPEYTOJbHBIH pomop: OH
JIEJIUT IPOCTPAHCTBO BHYTPH I[UJIUHApPA
Ha HECKOJIbKO W30JUPOBAHHBIX JpPYT
OT JIpyTa 4YacTel, B KaXK/I0H U3 KOTOPBIX
10 OYepel IPOUCXOJAT BCE UETHIPE
TakTa. Pazobparbcs B TOM, KaK 3TO MPO- —

HCXO/IUT, TeOe TIOMOKET PUCYHOK. )

Hakomnerr, coBpeMeHHbII aBTOMOOHIIb L) a )\ L0
HEBO3MOXKHO IPEJICTAaBUTHh O€3 KOMIIbIO- A o} !
TEPHOTO YIIPaBJIEHU . 0

Cos3zaBasi HOBYH MOJIeJIb aBTOMO-

OuJIsA, KOHCTPYKTOP U TU3AWHED JIOKHBI :
YUYUTHIBATH  MHOKECTBO  (PaKTOPOB. Clp——=
Bo-nepBbIX, Ha3HAYEHHE OYAYIIEro aBTo- I p
MOOWJISA: ZIJIST Yero OH OyZeT HCIO0JIb30-
BaThcA? Byzmer 9TO ceMeliHass MalllvHa, X ®
BHEJIOPOKHUK, IIKOJBHBIN aBTOOYC WJIH
BoeHHasi ampubua? B 3aBucumocTu
oT GYHKIUM aBTOMOOMJIb U OyZleT CO3-
JlaH — C HYXHBIM yPOBHEM HAaJIEKHO-
CTH, CTOMMOCTH, ITOTPeOJIEHUs TOPIYEro, MOITHOCTA MoTopa U KoMmdopra. CeMmelHas
MallliHA JI0JI?KHA OBITh HA/IEKHOU U yI0OHOH, TOCTYITHOU TI0 IleHe, UMeTh HeOOJIbIIOH
pacxon 6eH3WHA. ABTOMOOMJIb BBICIIETO KJIacca, IpPeAMeT POCKOIIH, CTOUT BO MHOTO
pa3 60JIbIIIe CEMENHOTO aBTOMOOMIISI; OH Oy/1eT HadapIIupoBaH BCAUYECKUMHU COBPEMEH-
HBIMH 2adxcemamu (yCTpoucTBaMu). A BOEHHBI aBTOMOOMJIb Oy/IeT OAUHAKOBO HEIIO-
X0 ¥ Ha CEMENHYI0 MOJIEJTb, M HA CIIOPTUBHBIN KaOPHOJIET.

AsTomMo6MNU M anbTepHaTUBHOE TONNUBO

CeroyiHs OOJIBITUHCTBO aBTOMOOUIIEH B KAUECTBE TOILJIMBA UCIOJIb3YIOT O€H3UH UJIH
nu3esibHOe TOILTNBO. HO eCTh M HOBBIE MOZIEJIM MaIllnH, paboTaroliyue Ha aJIbTepPHAa-
THBHOM TOILJIUBE.

BeH3uH U u3esibHOE TOIJIMBO — IPOJYKTHI IlepepaboTKku HedTH, KOTOpasi J00bIBa-
€TCS U3 MECTOPOXK/IEHUH B HEKOTOPHIX YacTax 3emun. HedTh — rycTOe MaC/IsSTHUCTOE
BEII[ECTBO, KOTOPOE 00pa30BajIOCh B TOJIIIE 3eMJIH U3 OCTAHKOB KUBOTHBIX U PACTEHUH.
Y4€Hble CUMTAIOT, YTO 3a1achl HETU B MUPE OTPAHUYEHBI, IOITOMY HEOOXOIUMO YIKE
ceifyac MpuaAyMaTh OEH3MHOBOMY JIBUTATEJTIO KaKY0-HUOYb TOCTOMHYIO 3aMeHy. OnuH
13 BapHAHTOB — OHOJIOTUYECKOE TOIIMBO, Ou00U3eAb: €er0 MIPOU3BOAAT U3 PACTUTEIIb-
HOTO MacJjia, COeBoro, HampuMmep. Eé ofuH BUJT TOIJIUBA — 3MAHO, IPOAYKT Iepepa-
OOTKHU KyKYypy3Bbl.

JIBa caMbIX MEepPCIEKTUBHBIX HOBBIX BH/Ia aBTOMOOWJIEH — C DJIEKTPUUYECKUMU J[BU-
raTeJssMd U C BOJOPOAHBIMU JBUTATEJIIMH. JJIEKTPOMOTOP MUTAETCA OT aKKyMYJis-
TOPHBIX Oarapei, paboTaeT HAMHOTO THIIIE, YeM OOBIYHBIA JIBUTATEJh BHYTPEHHETO
cropaHus, U BJj00ABOK OH HKOJIOTUYECKU YUCTHIM. HO BCE paBHO MOKa 5TO He pellleHNe
npobsieMbl. 3aps/ia 6aTapeil He XBaTUT Ha JIIUTEJIbHbIE TTOE3/IKU, TOJIBKO Ha HECKOJIBKO
yacoB. To ecTp, OKa 1O Bcel CTpaHe HE MOCTABAT MPUCIOCOOJIEHUS IS TIO/3APAIKH
Oarapei, ¢ 3JIeKTpOMOOMIIEM ThI Bceryia Oyzelnb MPUBA3aH K 3apsAHON cTaHIuu. Kpome
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Liukn gBuratens Bankens: snyck (1), okatue (2),
pa6ounii xoa (3), Bbinyck (4). Touka A 0603HaueHa
Ha poTtope, uTo6bl 6b1N0 NOHATHO, KaK OH BpaLaeTcs
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e YPOK 11 « ABTOMOBWJIb e

TOTO, cefuac 3JIEKTPOMOOMIb HAMHOTI'O JIOPOXKe THIIOBOTO aBTOMOOMJIsA. YUEHbBIE i KOH-
CTPYKTOPBI MTBITAKOTCS PENIUTH 3TH MIPOOJIEMBI.

Emé oguH nmepcrneKTUBHBIA BapUaHT JBUTATENs] — BOAOPOHBIN. Takoil ABUTATEH
paboTaeT Ha BOJJOPOAHOM TOILIHBE. ECTh TpaHCIIOPTHBIE CPEICTBA C IBUTATEISIMU BHY T-
PEHHEro CropaHusi Ha BOJIOPOJIE, a €CTh — C BOAOPOHBIMH TOILJIUBHBIMU 3JIEMEHTaAMH.
B mociesHUX BOOPO, CMENTUBAETCS ¢ KUCJIOPO/IOM, IIPOUCXOAUT XUMUUECKas PeaKkIus,
B pe3ysIbTaTe KOTOPOH IPOU3BOASATCS BOJIA U DJIEKTPOIHEPTUs. DJIEKTPOIHEPTUS JIBU-
’keT aBTOMOOMITb. C BOIOPOAHBIMY MOJIEJISIMU TOKE HE BCE BOIIPOCHI €IIE PEIeHbI, XOTS
MPAaKTHYECKU BCE U3BECTHBIE MPOU3BOJAUTEM aBTOMAIIHNH YK€ TECTUPYIOT OIIBITHBIE
Mozieid. Bosiopo; oKa He Tak IPOCTO KYIHUTh, KaK O€H3UH, U BOJIOPOHBIE MAITHMHBI
CTOSAIT JIOPO3Ke, ueM oObIuHbIe. HO cO BpeMeHeM BOIOPOIHBIN JIBUTATEIh MOKET COBCEM
BBITECHUTH OEH3MHOBBIH.

CPEACTBA
NEPEOQAYN
MHOOPMALIUN

1

—_ ) IPUAYMAU CEBE ABTOMOBIJIb

KJIIOUU CBOE BOOOparkeHUe U co3/1all aBTOMOOMJIb CBOEH MeUThl.

[Monymaii, i yero oH Tebe Hy»KeH, KyJla Thl OyAellb HA HEM

—————" e3/UTh, KAK OH JOJIXKEH BBINJIALETH, UTO ZOJKEH YMEThb /ieJIaTh,

Kakoe TOILJINBO OyJleT MCII0JIb30BaTh. Hapucyil MammHy CBOeU MEUYTHI M pac-
CKaXkH, YeM OHa OTJINYaeTcA OT COBPEMEHHBIX MaIllIKH.

CMOREWDb OTBETHTL?
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« Ilouemy mapoBoii ABUTAaTEJIH HE MOAOIIE /IS AaBTOMOOUIIA, & IBUTATE b
? BHYTPEHHETr0 CrOpaHus — NOA0mIén?
» + Ha3oBu a;ibTepHATHUBHBIE BU/IbI TOILTHBA.
« Kakue cucTeMbl aBTOMOGUIISA € rOAaMM ObLJIM yCOBEPIIEHCTBOBAHBI?
» KaxoB m1aBubii BKIajg I'enpu @opaa B aBToMoOUI€CTPOEHE?

BOEHHbIE
M3O0BPETEHUA

3

NonPOGYA PA3OGPATLCA

7 * B kakuX TPaHCTIOPTHBIX CPEACTBAX, KPOMeE JIETKOBBIX ABTOMOOUIEH
U TPY30BHKOB, ICNIO/Ib3yeTCA JBUTaTe /b BHyTPEHHEr0 CropaHusa?

» Kakue ¢akTophl Hy:KHO yUYUTHIBATh IPU CO3AAHNN aBTOMOOMIA?
» Kakue oTpac,iu npoMbIIIJIEHHOCTH CTAJIU Pa3BUBaThcA OJ1arogaps
aBTOMOOU/IECTPOEHUIO?

BbITOBbIE
YAOBCTBA

A

i 1 AJIBTEPHATUBHOE TOILJ/INBO

?— I/Isytm BOIIPOC 00 aJIbTEPHATUBHBIX BU/IaX TOILIMBA.
Celfuac CyIIecTBYIOT TaK Ha3bIBaeMble THOPU/IHBIE ABTOMOOMIIN: OHU
./ WCHOJNB3YIOT JIJIS IBUKEHUS KOJIEC /1BA BUa sHEpPruu. Hampumep, B MalnHe
MOKET COBMEIAThCA TATA JIBUTATEI S BHYTPEHHETO CTOPAaHU A U BJIEKTPOJIBUTATEN 1. B OCHOB-
HOM JIJIs1 IBUPKEHU S MalllHA paboTaeT Ha aKKyMYJIATOpPaXx, a IBUTATEIb BHYTPEHHETO Cro-
paHUs BKJIIOYAETCS JJI51 TOTO, YTOOBI IIOBBHICUTH HAIPSIKEHUE B LIEITH UJIU 3aPSIIUTDH aKKYMY-
JISITOPBI, €CJTA OHU CAJSITCS.
[Townmy nHGOPMANNIO O THOPUAHBIX aBTOMOOMJIAX M HAIMHUIINA HEOOJIBIIIOE COOOIEeHNe
(Ha 1—2 cTpaHHIIBI), KOTOPOE Thl CMOJKEIH JATh IIPOYECTh POAUTEISIM, YUUTETIO U OJTHO-
KJIACCHUKAM.

6 PA3BJIEYEHUA 5 MEAWULVHA
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PEAKTMBHbI
ABUTATEND

OTTankMBaACh,0T BO3AYXA

MHOOPMALIUN

CPEACTBA
MNEPEOQAYU
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Y10 TAaKOE PEAKTUBHOE ABUKEHHUE?D
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TbI KOI/Ia-HUOYAb JleTasl Ha OOJIBIIOM CaMOJIETE
C peakTUBHBIMH JApuratenamMu? Ecau serasn,
TO IIOMHMIIb, KaK HAUYMHAETCS IIOJIET: CaMOJIET
KaTUTCS 10 B3JIETHOH I0JIOCE BCE ObICTPEe U ObICTPEE,

2

=

C10BAPb: U BOT BBI YK€ OTOPBAJIUCH OT 3€MJIU U IIO{HUMAETEeCh T
* PpeaKTMBHbIN B He6o! JIj1s1 TOro 4ToOBI ThI MOJIYYHJ BOBMOKHOCTH TaK B3MBITh % E
ABurarenb B HeOO U 3a CYUTAHHbBIE YACHI IIEPEJIETETH U3 OJTHOM CTPAHBI B JIPY- e

* TAra T'YI0, HY>KHBI ObLJIA TOZ(bI PAOOTHI CIIEIHAIUCTOB, THICSUYHM OTKPBI- § §

* PeaKkThBHOE THI M pa3BUTHE HECKOJBKUX OTpAC/IEeH IPOMBINLIEHHOCTH. OHO

AB";Ke""e . | U3 OTKPBITHH, KOTOPOE 3HAYUTEJHHO HU3MEHWJIO aBHALMOHHYIO ™
) ;);[:nr(;g:::msubm IIPOMBIIIIEHHOCTD, — H300peTEeHHNE PEAKTHBHOIO JIBUTATEIISL.
. TypouKa Cpasy ke TI0CJIe TIOSIBJIEHNS MIEPBBIX MAPOBBIX JBUTATEJIEH U30-
Operaresi¥ MBITAJUCh IIPUCIHOCOOMTh UX K JHOOOMY MEXaHHU3MY. w <
= M
AONOJIHUTENbHBIE [TapoBble ABUTATENN OTIAYHO MOAOLLIN AJIA KEJIE3HOMOPOAKHOTO b5
CN10BA: TPAHCIOPTA ¥ HE HAIJIM NPUMEHEHHS B aBTOMOOHJIECTPOEHUM. <1
« TpeTHil 3aKoH HeKkoTopbIe yMeJIbIIbI [aKe MBITAIUCh IPUCIIOCOOUTH TAPOBOM J{BH- A
HbloToHa raTeJsib K CaMOJIETY: IIePBBIU pa3 B 1874 rozy, BTopoil — B 1890 ropay. q-
* 3aKoH boiina- OnHaKo, pasyMeeTcs, apOBOM IBUTATe b ObLJI CJIUIIKOM TSKEIbIM
MapuorTa Y 'POMO3/IKUM /1714 TI0JIETOB 10 BO3/yXY.

[TepBBIil yjauHbIi TEPEJIET COBEPIINJ CAMOJIET, CKOHCTPYHUPO-
BaHHBIN OpaThsAMU PaliT B 1903 roxy. Ha HéM ObLT ycTaHOBJIEH JIBU-
rareJjib BHyTpeHHero cropanus. C TeX Iop caMOJIETHI U CAMOJIETHBIE IBUTATEJIH COBEPIIIEH-
CTBOBAJIUCH U YJIYUIIAJIUCh MIOCTOSHHO. KOHCTPYKITNIO IEPBOTO PEAKTHUBHOTO JBUTATEJISA
Ha GeH3uHe pa3zpaboran OpsHK YUTTI B 1930 rogy B AHIIUA. A coOpast IepBbIil pabounii
PEaKTHUBHBIN JIBUTATEJIb HEMEIKUY UHKeHep-KOHCTPYKTOp I'ane ¢don Oxaiin. U mepBblit
peakTuUBHBIH camoJieT «XelHke b HE 178», 011 cieian B [epMaHuy U OHSAIICS B HEOO
27 aBrycTa 1939 rozia. ATOT CAaMOJIET y4acTBOBaJ BO BTopoii MUpOBOM BOITHE.

Unes peakTUBHOTO ABUrareJsis npocra. Ilo cytu, sTo nosas tpyba, B KOTOPYIO
BO3/IyX BXOJUT C OJJHOM CTOPOHBI M BBITAJIKHBAETCA C APYTOH ¢ OOJIBIIEN CKOPOCTHIO
U c OOJIBINEN CUJIOU. DTO CO3/IAET TATY — CUJIY, HEOOXOIUMYIO JIJIsl IBUKEHHUS CaMo-
néra Buepén. OrbpaceiBas Ha3a/ TO WJIM MHOE BeIIeCTBO (B JAHHOM cJIy4yae — BO3/YX,
CMEIIaHHBIA € MMPOAYKTAMHU FOPEHUs TOILJIMBA), CAMOJIET CaM OTTAJIKUBAETCSA OT 3TOTO
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BOEHHbIE
M3O0BPETEHUSA
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6 PA3BJIEYEHUA 5 MEAWULVHA

BEI[eCTBA B IPOTHUBOIOJIONK-
HYI0O CTOpPOHY, TO €CTb BIIe-
pén. TakoB 3akoH (UIUKMU.
[Iepememnienue, KOTOpOE OCYy-
IIECTBJIAETCA IyTEM OTOpa-
ChIBaHUSA 4Yero-iubo B IIPoO-
THBOIIOJIOXKHY IO CTOPOHY,
Ha3bIBAETCSI PEaAKTUBHBIM
JIBH2KE€HUEM.

OOBIYHBI  peaKTUBHBIN
JIBUTATeJIb TIOHAYAJTy BIIOJTHE
OTBeYaJl BceM TPeOOBAHUAM.

e YPOK 12 ¢ PEAKTUBHbIV ABWUIATE/b e

T e .

«XeHkenb HE 178», nepBblii peakTUBHbII CAMONET

Ho no mepe ycoBeplieHCTBOBaHHUA CAMOJIETOB OH OKAa3aJICA CJAWUIIKOM MaJIOMOIIHBIM.
Torma mpocToi peaKTUBHBIN JIBUTATEh YCOBEPIIEHCTBOBAIH JI0 TYPOOPEAKTHBHOTO.

SHAETE JIH BbI2

CaMbll CKOPOCTHOM
peaKTUBHbIN CAMOSET — 3TO
CBEPX3BYKOBOW pa3Begunk
«Jlokxup SR-71», KOTOpPbIN
npo3sanu «bnak6eépa» («4ép-
HbI Apo3ay). Ero opuunm-
aNnbHO 3aperncTpupoBaHHas
CKOpOCTb — oKoso 3,3 Maxa
(To ecTb B 3,3 pa3a 6bicTpee
3BYKa): NpyMepHO 4 040 Km/u.

TypOopeakTHUBHBIN ABUTATEJb COCTOUT U3 TPEX
OCHOBHBIX y3JI0B. [lepBas uiu nepeiHsas 4acTb — KOMII-
peccop. B kommpeccope pacriosiokeHa cepusi JIOIacTew,
KOTOpPBIE BPAIAIOTCA U BTATUBAIOT B JBUTATEb BO3AYX,
O/THOBPEMEHHO CkuMas ero. Bo3ayx cxkumaercs B 40 pas
II0 CPAaBHEHUIO C M3HAYAJIBHBIM 00BEMOM. IIpu cxkaTum
BO3/IyXa MOBBIIIAETCA TeMIlepaTypa. To ecTh U3 KOMIIpec-
copa BBIXOJUT OUE€Hb TOPSTUMH CIKAThIA BO3/YX.

ITocsie koMIpeccopa BO3AyX HNONAaZaeT B KaMepy Cro-
paHusd, I/ie CBEPXTOPAYNN BO3/IyX CMEIINBAETCA CO CIIe-
UAJbHBIM TOIUIMBOM. Kak mpaBujio, 3TO peaKTHB-
HOE TOILJIMBO, HO MOXKET ObITh U KEPOCHUH, IPOIAH HJIH
yTO-HUOY/Ib em€. TomIMBO BIPHICKUBAETCA CHUCTEMOU
[I0/1a4H ¥, CMEeIIaBIIUCh C PACKAJIEHHBIM BO3/1yXOM, MTHO-

BEHHO cropaet. [opsiuie BBIXJIOMHbIE Ta3bl BHIPHIBAIOTCS M3 3a[HEU YaCTH JBUTATEJIS
C OTPOMHOH CKOPOCTHIO, CO3/1aBasi PEAKTUBHYIO TATY.

Cxema pa6on>| BO3AYLIHO-PeAKTUBHOr0O ABUraTens

1. 3a6op Bo3Ayxa

6. fopayas 30Ha
7.Typ6una

2. Komnpeccop Hu3KOro faBneHus

3. Komnpeccop BbICOKOro flaBNneHuA

4, Kamepa cropanus

5. Pacunpenue pabouero Tena B Typ6uHe u conne

8. 3oHa BXxofja nepBUYHOr0 BO3AyXa B Kamepy
cropanua
9. XonoaHas 30Ha

10. BxoaHoe ycTpoicTBo

e YPOK 12 ¢ PEAKTUBHbIA OBWUTATE/b e
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C3azu B [BUTATesie PacCIOJIOKEHA TYP-
OMHA — YCTPOWCTBO C HECKOJBKHUMU JIOIA-
CTSIMH, KOTOPbIE BPAIAlOTCs KOT/Ia MPOAYKTHI
CrOpaHUs TOILINBA (Ia3bl) BBIXOAAT U3 KAMEPHI
CrOpaHUs W JIaBAT Ha HUX. TypOWHA W KOM-
IIpeccop 3aKpeIJieHbl Ha OJHOM OCH, TaK YTO

BO3/IyX, KOTOPBIH TOJIPKO YTO IIPOIIEJ Yepe3 i g_
KOMIIPECCOp, HUCIIOJIb3YETCS JJIsl TOTO, YTOOBI . 35 =
«BTAHYTb» B KOMIIpECCOp emlié 6GOJIblle BO3- 535
Jiyxa. A pacKaJIEHHbIE BBIXJIOITHBIE Ta3bl, KOTO- oA e
PBbIe BHIPBIBAIOTCSA U3 TYPOUHBI, CO3/IAIOT PeaK- S h SES

1

TUBHYIO TATY, KOTOPAs U ABUKET CAMOJIET.

B HebosbIINX CaMOJIETAX pEeaKTUBHBIA JIBUTA-
TeJIb MOXKET ObITh MypbosuHmoso2o Tuma. B rakux
JIBUTATEJISIX TypOWHA COeIMHEHA C IPOIEJIEpOM
(BUHTOM), a HE ¢ KOMIIpeccOopoM. B GoJpImx peak-
THUBHBIX CaMOJIETaX I'Pa’KaHCKOU aBUAIIUU CTOAT
mypbosenmuasamopHvle nsurarenu. Ilepen Kom-
IIPECCOPOM B DTHUX JIBUTATEJISIX PACIIOIOKEH OI'POM-
HBIA BEHTUJIATOP, JIOMACTU KOTOPOTO IOMOTAIOT
THATh BO3/YX B ABUTATeIb. Biaromaps aToMmy B J1BU-
raTejib IMOCTYIIAaeT HAMHOTO OOJIbIlle BO3/IyXa, YeEM
MOXKEeT 00paboTaTh KOMIIPECCOpP, IO3TOMY 4YacTh
BO3/lyXa IMPOCTO MPOXOAUT Yepe3 CUCTEMY MUMO
KOMITpeccopa, Kak B IMPOCTOM PEaKTUBHOM JBUTA-
Tesie. VIMEHHO Tak CaMOJIET TOJIyYaeT OCHOBHYIO
JIONI0 TATH i B3j€ra. OcTaJbHONM BO3AyX MPO-
TOHSIETCS Uepe3 KOMIIPECCOP, TJie OH COeINHSAETCS
C TOILJIUBOM M HCIIOJIB3YETCSA JIJIA BpalleHUs Typ-
O6uH. TypOOBEHTWJIAATOPHBIE JBUTATEIM HAMHOTO
THIIIE, YeM OOBIUHBbIE peaKTUBHBIE U OoJiee 3¢ dek-
THUBHBI B PACX0/ie TOILJINBA.

PeakTHUBHBIM JABUTATEJb MOXKHO
SHAETE JIH BbI?

HUCIIOJIb30BaTh HE TOJIBKO B CaMo-
nérax. Eciu TypOUHY COeJUHUTH

PeakTnBHble ABUraTeNN CTaBATCA HE TOMbKO
Ha camonéTbl, HO 1 Ha aBTomobunu! Mpaeaa,
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BOEHHbIE
M3O0BPETEHUSA

3

BbITOBbIE
YAOBCTBA

A

¢ BaJioM (OChI0), @ HE KOMIIPECCOPOM,
MOJIy4YHuTCs: mypb0o8anvHulil JBUTA-

Tesib. Ecoiu Ha oCch MOCAJIUTH JIONIACTH,
MOJIYUYUTCS BEPTOJIETHBIN JIBUTATEJb,
€CJIN COeJIUHUTD C TYCEHUIIaMU — TaH-
koBbIli. TypOoBasibHBIE JIBUTATEH
CTaBAT Jake Ha 3JIEKTPOCTAHIUAX.
Ha OOBIYHBIX 3JIEKTPOCTAHIUSIX TYyP-
OMHBI, KOTOPbIE TEHEPUPYIOT BJIEKTPHU-
YecTBO, BpalaeT map, HO Ha HEKOTO-
PBIX CTAaHIUAX TypPOUHBI BPAIAIOTCS
PEaKTHUBHBIMHU JIBUTATEJISIMU.

e YPOK 12 ¢ PEAKTUBHbIA OBUIATE/b e

TONbKO Ha T€, KOTOPble CNeLraibHO KOHCTPY-
NPYIOTCA B €AUHCTBEHHOM 3K3eMnnape, YToobl
nobuTb pekopa ckopocTu e3apl. Ha cerogHa Takas
peKopAHasA CKOPOCTb paBHa 1229,78 Km/4 — Bbile
ckopocTy 3ByKa! E€ nokazan 15 okTa6ps 1997 roga
Ha peakTBHOM aBToMobuNe «Thrust SSC» aHrNK-
YaHuH DHAK [purH. 3ae3f cOCTOANCA Ha fHE BblCOX-
wero o3epa B wrate Heeaga (CLUA). MNpuuém
3BYKOBOW bapbep aBTOMO6UIEM OblS1 B3AT POBHO
yepes 50 neT v OANH AeHb Nocsie TOro, Kak NuaoT
BBC CLLIA Yapnb3 Merep Ha peakTMBHOM camonéTe
«Bell X-1» npeoponen 3sykoBou 6apbep B BO3ayXe.

/1
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~ " PEAKTUBHOE JIBUKEHUE
B ITIPUPO/IE

L% ¥ €aKTHBHOE JBHUXKEHHNE — BOBCE HE I/1306peTeHI/Ie yesioBeKka. Eciu
Mbl BHUMATEJIbHO B3IVIAHEM Ha COTBOpéHHbeI borom MUDP, MbI
yBUAHUM, YTO C IIOMO-

=

T 119320 PEaKTUBHOTO
§ E = JBUKEHUS IIEePeIBU-
%53 ralorca MHorue Oec-
o G = II03BOHOYHBIE  MOD-
OC X

CKue >)KUBOTHBIE.
Hanpumep, wmopckolil
2pebewok, pe3Ko CIKHU-
Mas CTBOPKH pako-
BUHBI, BbIOpPAChIBaeT
CTPYIO BOABI — U JIBU-
JKeTCs BIIEPEN 32 CUET
PEaKTUBHOU CHJIBI.

Kapaxamuuya, mop-
CKOU T'OJIOBOHOTH U
MOJLJTIOCK,  JIBUXKETCS
IpU  TIOMOIIU  OCO-
6011 BOPOHKH, Uyepe3 KOTOPYI0 OHA SHEPTUYHO BHIOPACBIBAET CTPYIO BOABL TpyOKy
BOPOHKH KapaKaTHUIla MOXKeT HAIIPAaBUTh BOOK MJIN Ha3aJl, [I0O3TOMY y HEE €CTh BO3-
MOKHOCTB JIBUTAThCS B PA3HbIE CTOPOHBI.

Kaavmap — camblii KpynHBIN U3 6€CIIO3BOHOYHBIX MOPCKUX KUBOTHBIX. Jlaxke
TeJIO ero o opMe HANIOMUHAET pakeTy. /s ObICTPOro mepeABUIKEHUS KaabMap
TOJKE HCIIOJIb3yeT PEaKTUBHBIN JABUTraTesb. Te0 MOJIIIOCKA OKPY?KAaeT MBIIIed-
Hasg TKaHb — MaHTUA. BHyTpb He€ >KMBOTHOE BCACBIBAET BOAY, 2 IOTOM pPe3KO
BBIOpaChIBAET €€ uepe3 Y3KOoe COILJIO CO CHEeIHaIbHBIM KJIalIaHOM, KOTOPBIN MOBO-
pauuBaeTcs, WU3MeHsAs HamIpaBjieHue JBHKeHUsA. Kajnbmap [ABUXKeTCS O4YeHb
OBICTPO — /10 60—70 KM/4. Cpesi HUX €CTh Ja’Ke JIETAIIUe, HAIIPUMeDP KaJbMap
cmeHomesmuc. [Ipecyienys 100bIIy WU CIIACASCH OT XUITHUKOB, OH BHICKAKHUBAET
13 BOJIBI ¥ TPOHOCUTCSA HAJI IOBEPXHOCTHIO HHOT/A O0JsIee yeM Ha 50 METPOB.

Y3Hail 60Jibllle 0 peaKTUBHOM JABUXKEHUU B Ipupozie. M3yum ABUKeHNUE Kajlb-
Mapa ¥ BBISCHH, IToueMy OHO 3¢G¢eKTHBHee, YeM caMble JIy4YIlle peaKTHUBHbBIE
JIBUTATeJIN, CO37jJaHHble 4YesoBekoM. Hainm wHbopmanuio B OHOJHOTEKE WU
B IHTepHETE 0 TOM, KaK JIBUKETCA EIIIE OJHO MOPCKOE JKUBOTHOE — CA/1bNA, A TAKKE
0 croco0e Tepe/IBMKEHUsI PEYHON JIMYUHKU CTPEKO3bl. BBISCHU TakiKe, eCTh JIU
PEaKTUBHOE JIBIKEHNE B MUPe pacTeHui. Thl yBuaUIIb, YTO Bor — cambIii TaylaHT-
JIUBBIY U300peTaTesin!

CMOKELD OTBETHTL?

» Kak paboTaeTr npocToi peakTUBHBII IBUTATEIb?
7 » Ha30BM TpU OCHOBHBIX y3J/1a pEaKTUBHOTIO ABUTATEIS
n ¢+ Kak paGoTaeT TOIJINBO B peaKTUBHOM JIBUTaTeI€?
 I'ne emé, kpome caMoJIETOB, UCHOIb3YIOT PEAKTUBHBIE ABUTATE TN ?
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e YPOK 12 ¢ PEAKTUBHbIV ABWUTATE/b

NnonPOGYA PA30GPATLCA

o [Iouemy B aBUaI[NU He CTAJIN MPUMEHATH MAPOBbIE IBUTATEN?
7 o [IoueMy peakTHBHBIE ABUTaTEJTH PAKTHYECKH HE UCIOJIb3YIOT Ha JIETKO-
®  BBIX U TPY30BBIX aBTOMOOHIAX?
* B uém cx01CTBO pEaKTUBHOMU 3JIEKTPOCTAHIIUY U YTroJbHOI? B uém oTinmune?
¢ IIoueMy TypOOBEHTU/IATOPHBII PEAKTUBHBIN ABUTaTe/Ib CO3AAET GOIbILYIO
TATY, YeM MPOCTOH PEAKTUBHBIU ABUTATEIH?
* YT0 COyUHTCA C CAMOJIETOM, €CJTH YMEHBITUTCA MOIHOCTD JIBUTATEI?

CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

—y ®U3NYECKUE 3AKOHBI
¥ B NEVICTBUU

A HpI/IHI_II/IH paboThI TypOOPEAKTUBHOTO IBUTATEJISI OCHOBAH HA JByX (DU3H-
YyecKUX 3akoHax. [lepBbIli M3 HUX — 3TO TpeTu¥ 3akoH HbIOTOHA,
KOTOPBIH IVIaCUT: Ha KaK/J0e JeHCTBHE eCTh CBOE ITPOTUBO/IeiCTBHE. BTOPOH — 3TO 3aKOH
Boitia—MapuoTTa, KOTOPbI YTBEPXKAAET CIEAYIOIee: IIPH CKUMAaHUU ra3a ero 00béM
YMEHBIIIAETCS TPONOPIIMOHAIBHO MPHUJIaraeMoMy JaBJIEHUIO, a TeMIlepaTypa yBeJInJYHBa-
eTcsl TOXKe TPOIOPITH-
OHAJIBHO JABJIEHUIO.
Bo3MOKHO, THI yXKe
3HAKOM C 9THUMH 3aK0-
HaMH U3 IPYTUX II0CO-
ouil uukiaa «boxui
3aMbICel» WJIM U3Y-
YaJI UX B IIKOJIE. h
Haiinu 6osee noa- mp—
pobuylo  mH(pOpMa-
U0 00 3THUX 3aKOHAX
pusuku u uzyuu ee.
Pasbepruce u  00b-
SICHH, Ha KaKOM 3Tarle
paboThl pPEaKTUBHOTO
JIBUTATEJISI UCIIOJIb3Y-
eTcsl JIEHCTBUE KaK-
JIOTO U3 HTUX 3aKOHOB.
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CJ10BAPb:

3aKoH bepHynnu
a3poAAMHaMMUyecKan
NOBEepPXHOCTb
nogb&émHas cuna
BeC

cuna Taru
no6osoe
ConpoTuUBNEHue
TaHrax

6ouka
OTK/IOHEHue

oT Kypca

s CAMONET

“" 4 mory netatn!

Kak uenoBex cmMor noAHATLCA B BO3AYX?

COTHI/I, THICAYM JIET YeJIOBEK MeUTaJl JieTaTh. Brep-
BbIE JIIOJIU CMOTJI TOAHATHCA B BO3[yX C IIOMO-
IIbI0 BO3/IyIITHOTO IIapa, HAaIIOJIHEHHOT'O TOPAYUM BO3-
nyxoM. Ha HEM MOXHO OBLIO IMPOJIETETH KAKOE-TO
paccrosaue. Ho cyiiecTBoBaJI Ipesie, BhIIle KOTOPOTO
MIOTHUMATHCSA OBLJIO HEJTB35: U IIPOCTO OIACHO, U YIIPABJIATH IAPOM
MpaKTUYeCKH HEBO3MOXKHO. HykHO OBLJIO IPUAYMAaTh U MMOCTPOUTH
4YTO-TO Apyroe. Ven ObLIM caMbIMHU Pa3HBIMU: KaKHe-TO BIIOJTHE
pa3yMHBIMH, a KaK1e-TO — aBCOTIOTHO HEBBITIOJTHUMBIMHU.

Nepsbiit camonér

[TepBblil ycrelmHbIM NOJIET CaMOJIETA, UJIN a3pOIJIaHa, COCTO-
siyicsi B Jiekabpe 1903 roja B gosimHe Kuttu-Xoyk, CeBepHast
Kaposmmua. bpatesa YunOyp u Opsust PaliT Boucasm ¢cBOM UMeHa
B HCTOPHIO, COBEPIIUB IIEPBBIH MOJIET HA CAMOJIETE C JBUTATEJIEM.
ITocne sToro B EBpome Hawasicsas HacToAmUN OyM CTPOUTEIBCTBA
aBHAIlMOHHBIX 3aBOJIOB. 3aTeM NOATAHYIach U AMepuKa, u K [lep-
BOM MUPOBOH BOIHE CAMOJIETHI y2Ke OBLIIM HEOTHEMJIEMON YaCTHIO

BOOpY>KEHUS MHOT'UX CTPaH.
[Tepuon mexzay IlepBoit 1 Bropoii MUPOBBIMU BOMHAMU CUHUTAETCA 30J0THIM BEKOM
aBuanuu. DTO0 OBLI HEUCCAKAEMBIN

IIOTOK  W300peTeHuid,  pPEKOP/OB, | "
HOBBIX MapuIpyToB. [Tn10TOB 1 camo-
JIETOB CTAHOBUJIOCH BCE OOJIbIIIE,

KayecTBO JIETaTeJIbHBIX aIllapaToB
Y MacCTEPCTBO JIETYUKOB MOBBINIAIOCH.
B 1927 roxy Yapsb3 JIuua0epr B o/1u-
HOUKY COBEepIINJI IepBHIA Oecroca-
JIOUHBIN TepesieT uepe3 ATIaHTHYe-
CKHIi OkeaH, mposietes oT Hpio-Mopka
no Ilapuxka. Mup Obl1 B BOCTOpre
OT CaMOJIETOB U aBUATOPOB.

e YPOK 13 ¢ CAMOJIET o
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VcoBeplweHCTBOBAHMA

Haunnaa co Bropoili MHUpOBOII BOHHBI CaMo-
JIETHI IOCTOSIHHO YCOBEPIIEHCTBYIOTCS, U 3TO Kaca-
eTcs BceX acrneKkToB aBuanuu. CeroHsa Bce camo-
JIETHI CIIEI[UAIN3UPOBAHHBIE, TO €CTh KOHCTPYKIIUSA
Ka’K/I0M Moiesiu TpeiHa3HauYeHa JIJ151 BBITIOJTHEHU A

=

Omnpe/ieIEHHBIX Ilesiel. BoopykE€HHbBIE CUJIBI pac- =

IIOJIaral0T CaMOJIETAMHU Pa3HbIX MoJiesiei: bombap- = E =

JTUPOBIIUKU, UCTPEOUTEIIH, TPY30BbIE TPAHCIIOPTHI, g g S

MEePEBO3SAIINUE COJIJIAT U TAKENYI0 OPOHETEXHUKY. [ o E g
i (@]

EcTp camosi€TBI, KOTOpHIE MPOBOAAT Pa3BEAKY, — |
9TO CBEPX3BYKOBBIE CAMOJIETHI, UX MPAKTUYECKH [lucatenb U BOEHHbI NETYNK AnTyaH
HEBO3MOKHO OOHApy>KHTb C IIOMOLIBIO pasapoB.  pe CeHT-IK3tonepy B Kabuxe
CaMoJIETBI, KOTOPBIE UCIIOJIB3YIOT B MUPHBIX IEJIAX, pasBefbiBaTenbHoro camonéra P-38
TOKe OBIBAIOT pa3HbIe: €CTh MACCAXKUPCKUE, A €CTh
rpysoBble. ECTh criennain3upoBaHHble CAMOJIETHI JIJI1 HAYUHBIX HCCJIEJIOBAHUN — JIJIA
u3y4yeHUus aTMoCchepHBIX ABJIEHUHN UJIU CKOPOCTHBIX UCIIBITAHUH.
Kpowme Toro 4o B Halei }KU3HHU MMPOYHO 0OOCHOBAJIMCH CAMOJIETHI, aBHAIUS TIOCIIO-
coOCTBOBaJIa Pa3BUTHI0O MHOTHX CMEXHBIX 0o0JsiacTell HayKu U TeXHUKHU. K mpumepy,
pajziapbl Havaau pa3pabarhiBaTh JIs
BOEHHOU aBUAIlUM, HO OHU HAILIU
IIpUMeHEeHNEe BO MHOTHUX BIIOJTHE MUP-
HbIX cdepax ku3HU. KoMnbloTepHbIe
- l TEXHOJIOTUH UIYT PyKa 00 PYKY C aBU-
allMOHHBIMU paspaboTkamu. PasBu-
BAIOTCA HABUTAIIMOHHBIE CHUCTEMBI,
KOTOpbIe pabOTAIOT HE TOJIBKO B aBHA-
MU, HO U B ApPyrux cdepax. Pazpaba-

. HUIO, © HOBOE BOOpPY:KEHHE, KOTOpOe
Asuanaiinep «bounr A 747» («[lxxam60 [hxeT») ’ Py ’ P
HCIIOJIb3yeT MPEUMYIeCTBA aBUAIINU.
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HayuHad ocHOBa NONéTOB

BHe 3aBHCHMOCTH OT THIIA CAMOJIETA, BCE OHU CO3/IaHBI HA OCHOBE OTHUX (PU3UUECKUX
3aKOHOB. 3aKOH BepHYyJ/IJIU IJ1acuT: ¢ yBeJUUYeHueM CKOPOCTU JABUKEHUS KUJKOCTH
(unu Bo3myxa) AaBJieHUE YMEHbIIaeTcs. B ciiydae ¢ caMoIETOM 5TO 03HAYAET, UYTO YEM
OBICTpee JIBIKETCA BO3/yX, TEM MEHbIIIee JlaBJeHHe OH OKa3bIBaeT. ITO OCHOBHAS IIPHU-
YHMHA TOT0, YTO CAMOJIETHI JieTaloT. Ha monepeuHoM pa3pese Kpbljia caMoJIETa BUHO, UTO
KPBLJIO UMEET adpPOAUHAMHUYECKYIO ITOBEPXHOCTh, UTO OHO oOTekaemoe. BepxHss
MIOBEPXHOCTH KPbhLjIa BBIMYKJIasi, OHA JJIMHHEE, YeM HUXKHSASA, TAaK YTO BO3AYX OOTEKAET
BepX KpblLJ1a ObICTpee, UeM HU3. 3HAUUT, JJaBJIEHHE BO3/[yXa Ha BePX KpblLyia Oy/1eT MEHBIIIE,
yeM Ha HU3 KpbLIa. Pa3HUIIA TaBJIEHUH POXK/IAeT MOABEMHYIO CHITy. Uem ObIcTpee TBU-
JKeTcs caMoJIeT, TeM 60JIblile pa3HuUIla AaByieHnil. Korsia jaByieHne Ha HU3 Kpblja caMo-
JIETa CTAaHOBUTCA OOJIBIIIE €0 Beca, CAMOJIET MOJIHUMAaeTcs B Bo3ayx. Cuiia, mogHuMa-

oImasi caMoOJIET B BO3JYX, o
. - '._— - - "
Has3blBaeTcs  IOABEMHAA ‘__' - B”’ﬁn‘:ﬂ?'"
b S
cuJIa, ¥ 3TO IepBasd U3 YeThl- - -

ey, M e A l— e W

BbITOBbIE
YAOBCTBA

A

PEX CUJI, KOTOpPbIe IEUCTBYIOT

. i .r. .1. i i
IIPH TIOJIETE. l | |
06TeKaHue Kpbina BO3AYLIHbIM OTOKOM

6 PA3BJIEYEHUA 5 MEAWMLVHA
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EcTp emé Tpu cuibl, KOTOpbIE
JEeUCTBYIOT Ha camMoyeT. I[lomab-
€éMHasg cuia IOJAHHMAaeT CcaMo-
get BBepx. Cumia, AedCTBYyIOIAsA
B IIPOTHUBOIOJIOKHOM HaIpaBJie-
HHH, TO €CTh Ta, UTO TAHET CAMOJIET

s BHU3, — BeC. YTOOBI CaMOJIET IT0JIe-
<= E TeJI, IOABEMHAS CUJIa JOJIXKHA OBITD
52 a OoJibiiie Beca. TpeThs cuia — cHJIa
EE e TATH. DTO HAIIpaBJIEHHAS BIIEPE]
ocs CHJIa, KOTOPYIO IIPOU3BOJAT JBUTA-

—i

TeJIu caMmoJieTa. Tara 1oKHa ObITh
OUYEHb MOIITHOH, YTOOBI MOABEMHAS Bo3AyLWHbIN 3Mel TOXKe UMeeT a3PoANHAMUYECKYIO

% cuia 6pl1a Gostblie Beca. M, HAKO-  MOBEPXHOCTb: OH CNlerka BbIrHYT KBepXy
< = HeIl, TaK KaK CaMOJIET JBUIKETCs
@ = HE B BaKyyMe, a B BO3/[yX€e, OH II0CTO-
gg = SIHHO CTaJIKUBAETCS C MOJIEKYJIAMU
g E A Bo3ayxa. OHM TOJIKAIOT CAMOJIET
IIPOTHUB €ro ABUKEHU. JTa CHa —
(Q\ NoBiosoe JI000BOE COIPOTHUBJIEHHUE, KOTO-
Tara SCTNIOTIENSS poe 3aMeJlJIsIeT CKOPOCTh CaMOJIETA.
3 - = BoT 5TH uYeThIpe CHJIbI — IOXABEM-
w |u=_4 1 : _ Has CHJIa, BEC, TSATa U COIPOTHUBJIC-
- Roc HUE — JOJKHBI CTPOrO KOHTPOJIH-
s o . " pOBaThCA /I TOTO, YTOOBI CAMOJIET
o m Cunbl, aeiicTBYyloLLME HA CAMONET
Qs MO JIETETb.

3

Tunbl ABUKEHUA

CaMosIET B MOJIETE MOXKET JBUTAThCA B TPEX HaIlpaBjeHUAX. MalluHa Ha 3eMJe —
TOJIBKO B JIBYX: BIep€Jl-Ha3as, BIPaBO-BjeBO. CaMOJET MOXKET JBUTAThCS €IIE€ BBEPX
U BHH3. Takoe /IBUKeHHE OTHOCHUTEJIBHO TOPU30HTAJIBHOU OCH Ha3bIBAETCHA TAHTAIK.
Ecnu camosiéT cuIbHO OITycKaeT HOC — 3TO Nuke, caMoJIeT nuxkupyem. CaMoJIET MOKeT
KavaTh KPbUJIbSIMH TaK, 4TOOBI O/THO OBLJIIO HUIKE JIPYTOT0, a MOXKET U MepeBePHYThCA
yepes KPbLIo. ATO yike OyZeT BBHICIINM MUJIOTAXK, U TAKOU 3JIeMEeHT Ha3bIBaeTcs OOYKA.
HaxkoHer, camMOJIET MOKET IOBep-

HYTb BIIPABO WJIU BJIEBO, U 3TO HA3bI-

BaeTcsi OTKJIOHEHHE OT Kypca

(pvicxarue). [Tu0THI GBICTPO yUaTCA

BOCIIDUHUMATh JIBVJKEHHUS CBOETO —— —

caMoJIéTa U Ha3bIBaTh HTO IPUBBIY- ".J‘-

HBIMU aBUAIIIOHHBIMU TEPMHUHAMU.

OrnsapiBasich Ha3ajl, OCO3HAEIID,
YTO BCEro 3a 100 JIeT B aBUAINU IIPO-
W30IIEJT HEBEPOATHBIM IIporpecc.
HeBo3MOXXHO  IIpeACcTaBUTb, 4YTO
MO>KHO €IIl€ TPUAyMaTh B 3TOU 006J1a-
CTH 3a cJieznymwomye cto jeT. Ho MbI
3HAEeM O/THO: BCE HOBbIE H300pETEHU
OyZyT yAUBUTEIbHBIMH!

BbITOBbIE
YAOBCTBA

A

AmepuKaHcKuHii cTpaTernyeckuit 6om6apampoBLuuK B-2
«CnupuT» CO3AaH B BUAAE <JIETAIOLLET0 KPbiNa»: OH
Lenukom obnaaaer a3poANHaMUYECKoi NOBEPXHOCTbIO

6 PA3BJIEYEHUA 5 MEAWULVHA
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~ ) IBU2KEHUE CAMOJIETA

OHbITaI/ICH JIydIlle TIOHATH JABUKEHHE CaMOJIETA U CUJIBI, KOTO-
pre Ha Hero JIeHCTBYIOT. BHUMaTesbHO paccMOTpHU IIpHUBe-
—————" néuHBIe 3/1ech pUCYHKHU. IIoIpO6YH ONpeReNnTh, YTO H306PaKEHO
Ha Ka’kJIOM PUCYHKE: TaHTa, 00YKa MU PhICKAaHUE.

=
=

Bomnpocsrl S
1.EcM NMJIOT ONyCTUT HOC 0 - 33
caMoJIeTa BHU3, KAKUE U3Me- g = S
HEHUS OH [OYYBCTBYeET? w o S
Scs

2.Eciim  omyckaercda — JieBoe
KpBLJIO, JelCTBUE  KaKou
CUJIbI UCIIBITHIBAET CAMOJIET?

3. Kakoii manéBp mnoTpebyercs
JUISl  yBEJIUYEHHUS BBICOTHI
camoJsIeTa’?

4. Kakue BuibI MaHEBPOB OyyT
HeoOXOAHMBI, YTOOBI cAejIaTh
KOPPEKITHIO Kypca U3-3a IIpe-
00J1aJaf0IIUX BETPOB?
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CMOREWDb OTBETHTL?

o OnmuIIM Bce YeThIPe CUJIbI, OT KOTOPBIX 3aBUCHUT MOJIET CAMOJIETA.
? » Kak 3akoHOM BepHY/IIM MO:KHO O0bAACHUTH BOSHUKHOBEHHE IObEMHOU
m CHJBI?
» Kak caMo/1éT MO2KeT IBUTAThCA B BO3yxe?

BOEHHbIE
M3O0BPETEHUSA

3

NONPOGYH PA30GPATLCA

f ,- Kakum o6pa3om Tpetuii 3akoH HpI0TOHAa MPUMEHUM B aBHAIIUN?
* YT0 CIyUYUTCA € CAMOJIETOM, €CJIH YMEHbIIUTCA MOIIHOCTb JABUTATE IA?

BbITOBbIE
YAOBCTBA

A

— BYMAKHBIE CAMOJIETUKHA

* He 3a0bIBasA PO MOJbEMHYIO CUJY, BEC, TATY U JIOOOBOE COIPOTUBJIEHUE,
MOKCIIEPUMEHTUPYH ¢ OyMakHbIMU camosiéTukamu. [Torpobyii pa3Hble
/' xoHctpykuuu. [lonbrtanics c/iey1aTh O/IMH U TOT JKe THII CAMOJIETHKA U3 Oymaru

pasHoll m1oTHOCTH. [TocMOTpH, Kak BIUsAET Bec Ha JieTaTesbHbBIE cBolcTBa. Chesnail camo-

JIETUKY Pa3HOl (pOpMBI 1 00TEKAEMOCTH, ¢ pa3HOU GOpMOY KPbLJIa, pA3HOTO pa3Mepa. 3ay-

CKall MX C Pa3HOU CUJION, YTOOBI MIOCMOTPETH, KaK HAYaJIbHBIM TOJTYOK MOBJIMSET HA TaJb-

HOCTb II0JIETA.

DKCIEPUMEHTUPYH caM U YCTPOU COPEBHOBAHUE C JIPY3bsIMH.

6 PA3BJIEYEHUA 5 MEAWMLVHA
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3T0 HHTEPECHO!
BPATBHS PAVIT

[Ba 6paTa, ABa Apyra, ABa CblHa U3 NATA
AeTell CBAWEHHWKAa - 3TM ABoe OpaTbes,
HW OQWH M3 KOTOPbIX TaK 1 He 3aKOHUYMN cpes-
HIOIO KOSy M He MOJyuYus cneuvanbHoro
TexHM4yeckoro o6pa3oBaHWA, COBepLUMAN
TO, O YEM YeNnoBEYECTBO MeyTasio COTHU
net. Opunn u Yunbyp Pant 6b11m nepebiMin
noabMM, COBEPLUMBLUMMU NONET Ha yNpaBna-
€MOM annapare C iBUraTesiem.

Crapwuin  6pat, Yunbyp, pogawncs
16 anpensa 1867 roga, a OpBuna — uepes
yeTblpe roga, 19 asrycrta 1871 roga. C getctBa
OHW 6bI oYeHb H6NU3KN. Ynbyp Kak-To cka-
3a: «C camoro getcTBa Mbl ¢ 6paTtom OpBun-
JIOM BMeCTE WKW, BMecTe urpanu, BMecTte
pabotanu 1, cCO6CTBEHHO, BMeCTe Aymanuy.
OHM 6bINM APY>KHbI, Kak TONbKO MOryT ObITb
APYHbl ABa bpaTa.

Mm Bcerga 6bino uHTepecHo paboTatb
C WHCTPYMEHTaMW, OHWM OblIN CMNOCOGHDI
pewntb TpyaHble 3afjauun. VX nnemaHHMUA
MBoHeTTa Kak-TO BCMOMMHANa, 4TO, Korga
NIOMannCb €€ WrpywKky, JALGIOWKA Nerko
UAHWAM KX, Ja TaK, YTO OHU CTAHOBUINCb
Aaxe nyuylue, yem 6binu.

Hun oivH 13 HUX He XKEHWACA, N WK OHW
CO CBOUM OTLIOM U He3aMy>KHel cecTpoit. bpa-
Tbsl CUMTANIM, YTO CMOCOOHOCTb K MEXaHuKe
UM Mnepepdanacb OT mMaTepu, KOTopasa ymepna
B 1889 rogy ot Ty6epKynésa. OT oTLia OHY Mosy-
Ynan TO, B YEM HYXAANNCb HE MEHbLUE, Yem
B CNMOCOOHOCTAX, — OH BCErAa ropsvo X nog-
aepxuBan. OTel obnagan »enesHow Bonen
1 abcontoTHOW yBepeHHOCTbIO B cebe. OH npu-
BWJ1 CbIHOBbAM BEPY B TO, UTO, YNOPHO TPYAACH
N OeACTBYA LeNeyCTPeMNEHHO, OHU CMOTYT
[OCTUYb BCEFO, K YeMy 6yayT CTPEMUTBLCA.

Yunbyp u OpBWAN MOCTOSHHO YTO-TO
mactepunu. OpBrn genan BO3AYLUHbIX 3MeEB,
KOTOPbIX NMOTOM MPOAaBan OfHOKJ/IACCHNKAM.
3aTem OH 3aMHTepeCcoBasCA NeYaTHbIM Je/IOM.
CHayvana oH NosIb30BaJICA UTPYLLEYHbIM NeYaT-
HbIM CTAHKOM, a MOTOM M3 KaKoro-To Mycopa
CO CBaJIkM MOCTPOW CBOW CTaHOK. Yepes
HEKOTOpOe BpeMms, eLlé NogpoCTKOM, OH Npu-
Ayman M nocTpoun 6onbluo meyaTHbIA CTa-
HOK, TOX€ M3 KaKOro-To JIoMa U JepeBsLLEK.
OpBunn 6pocun WKoNy 1 OTKPbI CBOK TUMO-
rpaduto. OH Hauan M3gaBaThb exeHedesbHYyo

rasety B ropoge dantoH (Oraiio, CLUA), roe oHu
B TO Bpema unu. Yunbyp npucoegnHusca
K 6paTy, U OHU pelwnnun nevyatTaTb BEYEPHIOIO
raseTy, HO He CMOIJIN BbICTOATb B KOHKYpPEH-
Lmn ¢ 60MbWMKM U3JaTeNbCTBaMU.

Torga oHU pewnnu NOMEHATb cneuuanu-
3aUuI0: MeyaTaTb OTKPbITKY, aduLn 1 ApYryto
npopykumio. Korga ctpaHy nopasun Benocu-
negHbln 6ym, Gpatba Kynunu Benocunegbl
W CTanu 3aaanbiMy Benocuneguctamu. Yun-
6yp No6buN ANVHHbIE MOE3[KM MO CeNbCKOM
MecTHocTK, a OpBunn 6bil HACTOALMUM FOH-
wukoM. [Ipy3ba NPUHOCAAN UM A1 PEMOHTA
CBOW Benocunefpl, U MOCTENEHHO OHX CTanu
N3BECTHbI KaK YMesble MexaHunku. B 1892 rogy
6paTba nepenanu ceoemy apyry gy CanHecy
pykoBOACTBO Tvnorpaduren, a camm oTKpbian
koMnaHwuio «Pant Cankn KomnaHuwy, rge npo-
JaBanu, AaBanv HanpokKaT, PEMOHTUPOBanM,
a Nno3x<e BblnyCKanu Benocmnebl.

B peBAHocTbix ropax XIX Beka mHorue
MbiITaNnCcb NpUAyMatb MalluHbl, KOTOpble
nosgonuam 6bl YenoBeKy He MPOCTO MoA-
HATbCA B BO3JYX, @ COBEPLUATb yrnpaBasaemMble
nonétbl. O4HUM M3 SHTY31ACTOB Oblil HEMELL-
Ku nHxeHep OTTO JlnueHtanb. OH COTHU
pa3 cymen NOAHATbCA B BO3JYX HAa CKOHCTPY-
MPOBaHHbIX UM »Ke NaHépax, HEMHOIO Harno-
MVHaBWNMM ATUYbW KpbuibA. B 1896 rogy
JInnneHTtanb norn6 Bo Bpems nosnéta. Hoeo-
CTW O ero Nosiétax N O TparMyeckonm cmepTu
neyatasnncb BO BCEX Fa3eTax Mupa, 1 6patba
PanT 3amHTepecoBanncb nageen. OHM npounu
0 NonéTtax BCE, YTO CMOINN JOCTaTb, U BblAC-
HWAKW, YTOo AnA paboTalolero seTaTtenbHOro
annapata HyXHbl TpY BeLn: Kpbiiibs, KOTO-
pble ero NOAHUMYT, SHeprus, Kotopaa byget
ero fBuratb, 1 cucTema, Kotopas Oyaet nm
ynpaBnaTb. Kak npaBrno, KOHCTPYKTOPbI KOH-
LEeHTPUPOBaNNCb Ha MEPBbIX ABYX MyHKTAX,
a NMpo MeToAbl ynpaB/ieHMA neTaTeslbHbIMU
annapaTamy HUKTO He aymarl. Tak yto 6paTbs
npucTynuan K pabore.
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HeckonbKo neT oHY 1M3y4anu pa3Hble KOH-
CTPYKUMM 1 npoboBany pasHble BapuaHTbl,
NPUHMMasA 332 OCHOBY BO3YLUHbIX 3MEeB, KOTO-
pble 6bUIM HE OYEHb-TO U MOXOXW Ha 3MeeB.
Ckopee, 370 6bInM NNaHepbl C CUCTEMON TPO-
coB. K 1900 rogy OHV NOHANN, YTO UM HEOOXO-
AVMMO WUCMbITaTb CUCTEMY YMpPaBiEHUA MONE-
TOM Ha MOSIHOPa3MePHOM MIAHEPE C MNIOTOM.
[lnsi 3TOro MM Hy>KHO 6blfI0 MecTo, rae Gbinu
MOCTOAHHbIE CUAbHble BeTpa. [1o coBeTy Hauum-
OHasnbHOoM cny»6bl norogbl CLLIA oHu BbiGpanm
nobepexbe CeBepHon KaponuHbl, AONUHY
Knttn-Xoyk — Mecto oThanéHHoe, Ho yaobHoe,
C CWJIbHBIMUW MNOCTOAHHBIMU BETPAMU 1 MATKOW
necyaHon NOBEPXHOCTbIO ANA nocagku. Mpu-
exaB Ha MecTo, 6paTbA CHayana NPoBENU Tpu
Hepenu, UCNblTbiBasA CBOW NnaHep 6e3 NuioTa,
NpoBOAA 3amMepbl 1 BHOCA U3MEHEHMWA B KOH-
CTpyKUMIO. HakoHeu-TO OHW pewwnnun, 4To
BCE rotoBo. [epBbIM NUIOTOM CTan Yunbyp,
B OAMH AeHb OH coBepLumnn 12 nonétos.. cnbl-
TaHWA NOKa3ann, YTo UX CUCTEMA YNPaBIeHNA
annapatom paboTana.

STOWN 3MMOW OHU cAenanu 6oMbLuol nna-
Hep, ncnomnb3ya pacyétbl OTTO JlMnueHtans,
n B 1901 rogy BepHynucb B Kuttu-Xoyk. log
Obl1 OUeHb TAXKENbIM ANA 6paTbeB U MPUHEC
UM TOJIbKO pa3oyapoBaHuA. lNnaHep He noa-
HMMaNCA Ha TaKyto BbICOTY, KaK OHM NIaHMUPO-
Banu, CMCTEMa ynpaBneHus paboTana nioxo.
[lo3TOMy OHW BepHynMCb AOMOM M MOCTPO-
WU aspoouHamudeckyro mpy6y, ¢ MOMOLLbIO
KOTOPOM NPOJOMKMAN WCMbITAHUA pPa3HOMN
dopmbl Kpbina. Ha ocHoBe pe3ynbTaTtoB cBOMX
cobCTBEHHbIX OMbITOB OpatbA Pant co3panm
CXeMbl 1 NONTYYMNN fiaHHbIe, KOTOPble NMOMOT
WM NOCTPOUTb JieTaTeNbHbIN annapar.

Ha cnepgytowmi rog nx ctapaHvua NOAHO-
CTbl0 OKynunucb. bpaTba npoBenu COTHU
NonéTos, Mo oyepenn NOAHNMAACb B BO3[YX
Ha nnaHepe. OHN CMOrnKM pewwnTb NocnegHue
HEeCKONbKO BOMPOCOB C YMNPaBAEHNEM U NPO-
BEPUIN MPaBUIIbHOCTb CBOMIX JIAOOPATOPHbIX
nccnenoBaHNM.

N Tenepb OHWM ObLIM BMOJMIHE TOTOBBI
ncrnonb3oBaTh ANA Monérta gpuratenb. M30-
bpeTaTenin CBA3ANUCb C HECKONIbKUMWU MpPO-
N3BOOAUTENAMU [BUraTener, HO HW Yy KOro
He HalM Takoro MOTOPa, Kakoh MM 6bin
HY>eH: MOLLHOCTbIO HEe MeHee 8 NoWaanHbIX
cun, Becom He 6onee 200 ¢pyHTOB (MeHbLUe
100 kr). Hukto paxe He xoTen 6patbcs
3a M3roToBNeHWe Takoro pAsuratens. Toraa

OpaTbs pewunan camu caenatb TO, YTO MM
Hy»Ho. C MOMOLLIbI0 MexaHWKa W3 CBOEro
MarasvHa, 13 rotoBbiX AeTasien N U3 aeTanen,
KOTOpble Aenanu TyT »Ke, B MacTEPCKON, OHN
Nno cob6cTBEHHbIM pacyéTam NOCTPOUAN ABU-
ratenb 3a WwecTb Hegenb. HoBbIN ABUraTenb
Becun 77 Kr, MOLWHOCTb — 12 nowwagnHbIX CUs.

Kak TonbKo aBuratesb Obiii3akoHueH, OpBu
1 Ynunbyp cTanu fymatb, Kak CAenaTb nponennep.
MyTém Npob 1 ownboK, Nocne NATA TETPAZOK,
NCNNCaHHBIX PacYETamy, OHM HaKOHEL-TO ornpe-
LENUNCb C KOHCTPYKLUMeir. OpBunn ckasan bpaty:
«Pa3Be 3TO He yAMBMTENbHO: BCe 3TW CEKPETbI
XPaHWANCb MHOTO NET TaK, YTo6bl Mbl MOFIN UX
pa3sragatb! Haww nponennepbl HACTONbKO OTAN-
yatoTCA OT TeX, YTO UCMONb30BaNMCh KOraa-nnbo,
YTO OHU AOMKHbI 6bITb MO0 Ha MOPAROK NyYLLe,
nnHOo Ha NOPAZOK XyKe.

B 1903 rogy oHv onATb Npuexanu B Kuttu-
XoyK, uToObl OTNPaBUTLCA B NEPBbI MONET
Ha JleTaTelbHOM annapate C MOTOPOM.
B nmepBbii AeHb y HMX cnyyunacb Hebonb-
LWas NOMoMKa — cJierka nospeanan nponen-
nep. Mocne pemoHTa, 17 gekabps, ucnbita-
HUA npownu ycnewHo. bpatba No ouepegu
COBEepLUMNN YeTblpe NONET, MPY CBUAETENSAX,
KOTOpble MOATBEPANM, YTO NONETbI AENCTBU-
TeNbHO COCTOANUCD.

Cnegyowme pgBa roga Opatba 6buin
3aHATbl JOpPabOoTKoW MnaHepa, OHWM XOTenu
3aCTaBUTb ero MoOBOPauMNBaThb 1 AenaTb KPyriu.
[oToM Ha HEKOTOPOE BPEMS OHU ObiIN 3aHATbI
TOJIbKO OPOPMIEHMEM MATEHTOB Ha BCE CBOM
n3obpeteHna. OpsBunn npogasan asponnaH
apmum CLUA, a Ynnbyp noexan o ®paHuuio,
M TaM peKlamMupoBan MX annapar. bpatba
CTanu repoAMu Ansa BCcero mmpa.

Yunbyp 3apasunca B EBpone Tudom
M no Bo3BpaweHun, B 1912 rogy, ymep.
OpBunn e yBuaen, Kak X NPOCTEHbKUI Na-
HEP NpPeBPATUNCA B PEaKTUBHbIN CaMONET. OH
ymep B AHBape 1948 ropa.
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patbs PallT meuTasu jeTaTh, 1 UX MeUTa UCIOJ-
Husack. Ho ObLIM JIIOAM, YbU MEUTHI YCTPEMJIS-
Juch elfe Bolie. [Incarenn-daHTacTsl MHOTO JIET pac-

2

= CIOBAPb: CKa3bIBaJII KCTOPHUU O IYTEHIECTBUAX B KOCMOC.
T T Ho TosibKO B HayaJsie BaAIIaTOTO BEKA YUEHbIE CTAJIH
Ll . .
3o PaKETHbIN JlyMaTh 0 KOCMOCe KaK 0 YEM-TO peasibHOM, JoCTH:kuMoM. [IpaBa,
I o o
T 8 A::er::te)gl;onnuso MpeXJie YeM OTIIPABUTHCS 3a MPEJEsIbl CBOEH IIJIAHETHI, YeJIOBEK
Qo . f)KI/I)KEHHoe JI0JI3KEH OBLJI TPU/TyMaTh, KaK MY IIPE0I0JIETh TPUTSKEHIE SEMIIH.
aKHUM peIlleHHEM CTaJl PaKeTHBIH aBuraresib. OHAKO cO Bpe-
qp) TOnAMBO T p p 0 p
- runepronogoe MeHU U300peTeHNsI PAKETHI U 10 IEPBOT'O MOJIETA B KOCMOC ITPOIILIIO
TONANEBO OuYeHb MHOTO BPEMEHHU.
W< JOMNONHUTENbHBIE flepBbie PaKeTbl
= m
a5 C(10BA: B Kurae pakersl ObL/IM U3BECTHBI IIOYTH JABE THICSYH JIET HAa3a/I:
es . «Pay-2» cHavasa Kak ¢eliepBepKU U pa3BJleueHus, IIOTOM — KaK OpYy»KHUe.
= OnHu mnpencTaBIsIN cOO0M TPYOKH M3 IJIOTHOM OyMarw, OTKpPBI-

ThI€ TOJIBKO C 3a/{HEr0 KOHIA U 3all0OJTHEHHbIE TOPIOYUM COCTABOM
(cetmrpoit mu mopoxom). [Ipu mojKUraHUM 3TOH cMecu 0Opaso-
BBIBAJIUCh PAaCKaJIEHHBbIEe ra3pl. OHU BbLJIETAJIN U3 33/THETO KOHI|A PAKETHI U, COOTBET-
CTBEHHO, TOJIKAJIU €€ BIIEPE/I.

Takum 06pa3om, 3TO ObLI PEaKTHUBHBIA JIBUTATEh, HO HEMHOT'O OTIMYAIOIHICS
OT TOTO, 0 KOTOPOM MBI y3Ke roBOpuId. OcOOEHHOCTh PAKETHOT'O JIBUTaTEJ A COCTOUT
B TOM, UTO OH He HCHOJIb3YET JJIl CO3AAHMUSA TATHU BellleCTBO M3 OKPY:KaIOIIel cpefbl
(BO3ZyX MJIH BOAY), 2 TIOJTHOCTHIO XPAHUT BCE HEOOXOUMOe BHYTpH cebsi. PeakmusHas
cmpys, OT KOTOPOU OTTAJIKUBAETCA PaKeTa, BOSHUKAET B Pe3yJIbTaTe CTOPAHUA TOILJINBA
BHYTPH €€ KopIyca.

Yuénsle crtasm pa3dbuparhcs B mpuHIUIEe pabotsl pakeTbl B XVII Beke, korga cap
Vcaak Hp0TOH 0ny0JIMKOBAJI CBOM 3aKOHBI JIBHKEHU A, a K Hauary XIX Beka eBpomenibl
y2Ke HCII0JIb30BAaJIN PAKeTHl B KauecTBe Opy:kus. Ho 3To ObLIM He Te pakeThl, KOTOPbhIE
cMoryTy ObI TPOPBATHCA B KOCMOC.

Teopueil peakTUBHOTO JIBHKeHU A 3aHUMasicA B Poccun KoneranTuH 1{HMOJIKOBCKUM.
OH BbIZIBUTAJI U/IEI0 00 UCIIOJIb30BAHUU PAKET JJIs1 KOCMUYECKUX ITOJIETOB U yTBEPIKAJI,
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yT0o Hanbosiee 3 GHEKTUBHBIM TOIJIMBOM JJIsI HUX OBbLJIO OBl COYETaHUE

KUIKUX KUCJIOPO/Ia U BOIOpoAa. PakeTy 77151 MeXKIIJIAaHETHBIX COOOIIeH NI

OH CITPOEKTHPOBAJI B 1903 T. Hemenikuii yuénsiii ['epman O6epT B 1920-€

ro/Ibl TaK>Ke U3JI0KUJI IPUHIIUIIBI MeXKIIJIaHETHOTO TTos1eTa. Kpome Toro,

OH IIPOBOJUJI CTEH/IOBbIE UCIIBITAHU PAKETHBIX JIBUTATEJIEN.

Boijjaromuiicss amepuKkaHCKUHN yueé-

HbIH PoOepT l'opmapa Havas skcrepu-

MEHTHI ¢ pakeTaMu B Havasie XX Beka,

a B 1919 ro/ly HammcaJ KHUTY O IOJIE-

' Tax Ha pakeTe ¢ HazBaHueM «MeTo/ bl

JIOCTUKEHU 1 Upe3BBIYAaTHOU BBICOTBI.

16 mapTa 1926 roga l'ongapa 3amycTun

IIEPBYI0 PaKeTy Ha XUJKOM TOILJINBE

(0eH3UH W KUJKUH KUCTIOPOA). 3aTeM
OH TPOAOJIXKaJl paboTaTh HAJl yCOBEP- |

IIIEHCTBOBAHUEM PaKETHBIX armapa-

TOB, ¥ B 1935 TOZy 3aIyCTUJI CBEPX3BY-
KOBYIO pakery. B Hamu nuu l'ogzmapa, |

HapaBHe ¢ [{uosnkoBckuMm u Ob6epToM,

CUUTAETCA OTLIOM COBPEMEHHOI'O PaKe-
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TOCTPOEHHUSA, HO IpPU KU3HU HUKTO !
: He BOCIPHUHHMaJ ero paborsl Bce- Paketapns
NepBas pakera Po6epra lopnapaa .. o " .
Ha cTapTe pbés. Tosbko mocse Bropoit Muposoii  ¢eilepBepka

BOUHBI, KOTJ]a JIIOAW YBHUJEJU B JIeH-
CTBUU PAaKETHOE OpY:KHe, U/Ied O II0JIETe PAKeT B KOCMOC CTaJIU OBJIa/IeBaTh yMaMH.
[Tocsie okonyanusi Bropoit MupoBoii BoiiHbI BepHep don bpayH u HEKOTOpPbIE IpyTHE
HEMeIIKHe KOHCTPYKTOPBI yeXaju B AMEPUKY U CTaJIH y4aCTBOBATh B pa3pad0TKe PaKeT.
B T0 sxe Bpems yuénbie CoBeTckoro Corosa BeJiv cBou pa3paboTku. [IlepBbie pakeThl ObLIH
OuYeHb HEHA/IEKHBIMU, HO YeM YCIIellIHee I111a paboTa Ha/l UX yCOBEPIIEHCTBOBAHUEM, TEM
yIopHee pasropaJjachk 60pr0a 3a IEpBEHCTBO B 3ToU oTpacau. CoBeTckuil COr03 IEPBHIM
3aIlyCTUJI CIIyTHUK HA opOUTY 3eMuin; Yepes mapy HeJiesb ciryTHUK 3amyctuin u CIIA.
B Ha1IM 1HY y MHOTHX CTPaH €CTh PAKeThI, KOTOPble MOT'YT JIeTaTh B KocMoc. Ho npus-
LIUII JIEUCTBU A 9TUX CBEPXCJIOKHBIX MEXaHNU3MOB OCTAJICS TEM 2Ke, UTO U Y IpeBHEKUTA-
CKOM Oyma’kHOU TpyOKH. Pakera B3jieTaert, IOTOMY UTO pac-
KaJIEHHbIE ra3bl, 00pasyolyecs Ipu CXKUTAHUU PAKeTHOTO SHAETE 111 Bbl?
TOILJINBA, BHIPBIBAETCA HAPY?KY CHU3Y, U3 PAKETHOT'O CONAd.

BOEHHbIE
M3O0BPETEHUSA

3

BbITOBbIE
YAOBCTBA

A

PakeTbl PobepTa log-
BuAbl paKeTHOro TonnuBa JappAa 1cnosib3oBanmncb

PakeTHOE TOILIMBO — 3TO CMech TOPIOUEro U ocoboro ~ANA c6opa nHdopmaum
BelecTBa, oxucaumens. CylecTByeT TPHU OCHOBHBIX BH/A B aTMocdepe. HO”V”_?""""'G
paketHoro Tomausa. OfuH U3 HUX — TBEPAOE TOIUIMBO, Ba  AAHHDIE MOMOIN yHEHbIM
JIPYTUX — KUITKOE, paccunTaTh, Kak OTNPaBUTb

TBEp/0€ TOIJIMBO COMEPIKUT U TOPIOUEE, U OKUCIUTENp —PAKEThl B KOCMOC.

B (pOopMe IOPOIIKA, CMELUIAHHOIO CO CBA3BIBAIOLIIUM Belle-

CTBOM — JIJISI IIOJIyYEHU A TBEPZOro Marepuasia. TBEPI0e TOILIMBO yY2Ke TOTOBO K MCIIOJIb-
30BaHMIO, OHO KJIET TOJIBKO, KOT/IA €T0 IIOI0KTYT. B cTaphIX pakeTax TOIJIMBO MOMKUT A
3aps, a ceiuac 3TO JeJIaeTCA 2JIEKTPUIECKUM Pas3PsAIOM.

TBEpoe TOIIMBO CTa0MIBLHOE, €r0 JIETKO XPAHUTh, HO 5TO HE HZeaIbHbII BAPDHAHT.
C OIHOM CTOPOHBI, €CJIU OHO 3arOPeJIOCh, OCTAHOBUTD ITPOIIECC TOPEHUS HEBO3MOKHO:
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TBEPJI0€ TOILJIMBO OYy/IET TOPETh, IIOKA HE BBITOPUT IOJIHOCTHIO. DTO 3aMeYaTesIbHO JIJIs
3aIlyCKa, HO HUKAaK He IIOMOJKET PaKeTe U3MEHUTH Kypc IIOCJIe TOT0, KaK TOIIJIMBO U3pac-
xozmoBaHo. Kpome Toro, yem 0oJiblile TOIJIMBA ITOJTyYaeT ABUTATEb PAKEThI, TeM OO0JIb-
IIYIO TSATY OH pa3BUBaeT. TO eCTh CTapTOBAs TSATA MOJIYYAETCs CUILHOM, a [IOTOM TOILIMBA
CTAaHOBHUTCS MEHbIIIe, U TATA cyiabeeT. VI HET HUKAKOU BO3MOKHOCTHU KOHTPOJIUPOBATH
TATY MOCJIE TOTO, KAK TOIIMBO BOCIIJIAMEHUJIOCH.

JIBuraTesd Ha JKUJAKOM PAKETHOM TOILUIMBE CHHUMAKOT HEKOTOPBIE IEepeYUCIEHHbIE
npo6siembl. Ho y *KU/IKOTO TOILJIMBA €CTh CBOU MUHYCBI.

CaMblil pacIpOCTPAHEHHBIM TUIl PaKeTHBIX JIBUTAaTeJIeld UCIIOJIb3YeT CKUKEHHOE
TOILIUBO. B COCTaB TaKOTr0 TOIJIMBA BXOJSAT BEIIECTBA, KOTOPhIE OOBIYHO BCTPEUAIOTCS
B BH/I€ Ta30B, HO UX OXJIAJIUJIH U TI0/] /IaBJIEHUEM IIPEBPATUIIH B XKUIKOCTb (CKMIKEHHBIE
rassl). Camoe pacIipoCcTpaHEHHOE CKUKEHHOE TOIJIMBO — BOZIOPO/IHOE. Bo MHOTMX pake-
Tax UCIIOJIb3YETCS BOIOPO/ B KAUeCTBE TOIIMBA U KUCJIOPO/] B KAUECTBE OKUCTUTEJIS.

JIBUTaTesib Ha JKUAKOM TOIUJIUBE CJIOJKHEE I10 KOHCTPYKIIUH, YEM JIBUTATEJIb HA TBEP-
ZIOM TOTLTUBE. [[JIs1 peryIMpOBKY MOZ[a4¥ TOILJIMBA HEOOXOAMMA CUCTEMAa HACOCOB U KJIa-
maHoB. Kpome Toro, XpaHHUTH KUJIKOE TOILJIUBO CJIOKHEE, IOTOMY UTO OHO JIOJIXKHO Xpa-
HUTHCA B CXKMKEHHOM COCTOSTHUHU, a 3TO 3HAYUT — HHU3KUE TEMIIEPATYPhl U JIaBJIEHHE.
Ho gBuraTesny Ha 3KUKOM TOILJTMBE MOXKHO BKJIIOUATh U BBIKJIFOUATh U MOKHO KOHTPOJIH-
POBATh TATY, PETYJIUPYS OAUy TOILJIUBA B JIBU-
rareJib. Kpome TOr0, BOZOPOA U KUCIJIOPOJT, BCTY-
masi B peakiuio, 00pa3yoT BOJy, a He KaKHe-TO
BpeIHbIE BEIIECTBA, 3aTPA3HAININE OKpY’Ka-
IOIIYIO Cpefy, 3TO TOXKe ILIIOC M0 CPaBHEHUIO
C IPYTUMU BUJIAMH TOTLJIUBA.

TpeTuid THUN  pakeTHBIX JBUTaTeJel
HCIOJIb3YeT THUMEProJiIOBO€  TOILIUBO.
«'unepronuku» — y»KaCHO Hay4yHOE CJIOBO,
HO 00O3HAYaeT OHO BCEro JIMIIDL BEIECTBa,
KOTOPBIE BOCILJIAMEHAIOTCS ITPU KOHTAKTE IPYT
C JIpDyTOM, COEIUHSSCh B KaMepe CrOpaHHs.
B TakoM /iBuTaTesie HET HaZIOOHOCTH B CHCTEME
3aKUTAHUA, HO COCTABJIAIIHUE TOIINBA
yacTo OBIBAIOT HECTAOWJIbHBIMHU U BBIAEJISIOT
TOKCUUecKHe BemiecTBa. OHM U caMu TI0 cebe
He TIOJIe3HbI JJIsi YeJIOBeKa U IIPHUPOHI,
HO KpOME TOTO HEOOXOJAUMO CJIEAUTH, UTOOBI
OHHU MTHOBEHHO HE CpearupoBaJIi: 3TO PUBe-

WcnbiTaHus pakeTHoro fBuratens warma— /€T K Uy/IOBUIIHOMY B3DbIBY. PakeTHbIX JBUTa-
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TpeGoBaHMA K ROHCTDYKUMH

[Tpu cos3/laHUM PaKETHOTO JABUTATEsS BCE KOHCTPYKTOPBHI PAKET JIOJIXKHBI YUUTHI-
BaTh JIBa OCHOBHBIX (pakTOpa. Bo-mepBbIxX, 00U Bec. /[BUTaTEsNb JAOJIKEH TPOU3BO-
JIUTDh JIOCTATOYHYIO TATY JIJIS TOTO, YTOOBI MIOAHATH PAKETY, IPYy3, MACCAKHUPOB, HHCTPY-
MEHTBI — a eIllé MOAHATh BCE pakeTHOe TOIINBO. OOIUI Bec pakeThl HA CTAPTOBOU
IJIOIIA/IKE COCTOUT U3: 91 % paKeTHOT0 TOIJINBA, 3 % — EMKOCTHU U JIBUTATENb, 6 % — rpy3,
SKUIIAXK U allmapaTypa. TO 3HAUUT, 94 % TATU YXOAUT HA TO, UTOOBI ITOAHSATH BeC JIBUTA-
TeJIs ¥ TOILIMBA. BO-BTOPBIX, HYKHO BBIOpATh MPaBUJILHBIN BUJI TOILIMBA. Eciin pakera
HECET YTO-TO, UTO OY/IET MMOTOM OTIIPABJIEHO B KOCMOC, HY?KHO HCIIOJIb30BaTh KUJIKOE
TOILJIUBO, IOTOMY YTO €ro IMnojayy MOKeT KOHTPOJUPOBaTh KOMIIbIoTep. Ecau pakera
MIPOCTO JIETUT K KaKOU-TO TOUKe, €l MOKET XBaTUTh JIBUTATesIsl HA TBEPJOM TOILIHBE.
Hampumep, Ha pakeTy, HECYIIYIO B3PBIBHOU 3apsi/l, MOKHO CTaBUTh JABUTATEb HA TBEP-
JloM TorinBe. KocMuueckuil 30H HY>KHO 3alycKaTh Ha PaKeTe C *KUJKUM TOIJIMBOM.
Kocmuuecknii yeTHOK (IIATTII) KCIIOJIB3YET IBUTATEJIh HA JKUJIKOM TOILIUBE, C YCUJIUTE-
JISIMU Ha TBEP/IOM TOILIMBE, KOTOPBIE BKJIIOUAIOTCS IIPU CTAapTe, YBEJTUUNBAS CHUJTY TATHU.
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bI He XOTUM, YTOOBI ThI Pa3pyIInujl CBOU 0M, IO3TOMY He JIaéM

Te6e 33/laHUs 3aIlyCKaTh PakeThl B FOCTHHOU. BmecTo 3TOTO

npeziaraem Tebe HECKOJIbKO 3a0aBHBIX ONBITOB, KOTOPbIE IOMOTYT

MOHATH NIPUHIUII JIeficTBUA pakeThbl. ONBITHI 3TU IPOCThIE — HO JlaKe OOBIYHBIN
BO3/IYIITHBIN MIAPUK MIOMOXKET MOHATH TPeTUH 3akoH HpioTOHA.
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Ilesb: MOKa3aTh, KaKk paboTaeT pakera.

BOEHHbIE
M3O0BPETEHUSA

Heo06xoanMble MaTepuaJibl: BO3/IYIITHBIN MIAPHUK, IJIOTHAA Oymara, CKOTY, TPy-
00uKa /1J11 KOKTEeMJIs, JIecKa.

3

OmnbiT 1. Xoa paGoTsI

Hapnyit mapuk u oTnyctu ero. IIocMOTpH, KakK OH JIETHT BIIEDPE, IMOKA BO3YX
BBIXOZTUT uepe3 oTBepcTre. Kak sietut mapuk? OH ieTUT 6€CropsI0IHO, 3Ur3araMu.
Koryia yuéHble cTajid CTPOUTH IEPBbIE PAKETHI, OHU CTOJIKHYJIKCH C TEM, YTO HEBO3-
MO’KHO OBLJIO HAIIPABUTh PAKETY B HYJKHYIO CTOPOHY. /1 OflHAa M3 MEPBHIX JleTajeH,
KOTOPYIO YU€HbIE J0OABUJIN K PaKeTe, — CTAOMJIN3aTOPHI, TOX0KKE Ha MIJIaBHUKH.

BbITOBbIE
YAOBCTBA

A

OmnbIT 2. X0A pad0THI

1. Berpesku yeThIpe cTabMIn3aTopa-njaaBHUKa U3 Oymarm.

2. Hanyii mapuk onsaTh U IPUKJIEN «IJITABHUKU» II0 9KBATOPY MIapuKa. ITO OyayT
CTaOMIIN3aTOPHI TBOEU PAKETHI.

3. BeimmycTu mapuk ¥ moCMOTPH, Kak OH Oy/ieT jieTeTh Terepb. [loBiusin jiu cTabu-
JIN3aTOPbl HA HaTlpaBJjeHue noseTa? CraJl Jiu MapukK jietTaTh poBHee? Ee oo
Ba’KHOE JIONIOJTHEHNE K paKeTaM — HampasJisoomnias cucrema. Moxelb 100aBUTh
CBOEU paKeTe TaKylo CUCTEMY.

OnsbIT 3. X0oa paGoThI

1. ITpukIel COTOMUHKY /1151 KOKTEMNJIS BAOJIb CTOPOHBI IIIapUKa.
2. IIponeHs J1eCKy B COJIOMUHKY.

3. [Ipukieii o/lHY CTOPOHY JIECKU K CTEHE.

4. Hagy¥i mapuk u He cayBam.

5. [Ipuksieit BTOpoil KOHeIT JIeCKH K IIPOTUBOIIOJIOKHOM CTEHE.

6 PA3BJIEYEHUA 5 MEAWMLVHA
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6. [TepemecTu MapuK K KOHITY JIECKH U TeIleph OTIIYCTU. Kak OH JIETUT 1O cpaBHe-
HHUIO C IEPBBIMH JIBYMS OIIBITaMU? BEPOATHO, OH JIETUT HAMHOT'O IIPSIMEE, IIOTOMY
YTO COJIOMHUHKA KOPPEKTUPYET €ro ABUKEeHHNE. Y HACTOAIUX PAKET KOMITHIOTEPHI
OTCJIEXKUBAIOT HAIIPABJIEHHE ABUIKEHUS U TIOCTOSTHHO KOPPEKTUPYIOT €TO0.

CMOREWDb OTBETHTD?

pakera?
m ¢+ KTo cunraercsa oToM COBpeMEHHOTO PAKETOCTPOEHUA?
* YTo TaKkoe pakeTHOE TOILTUBO?
» Kakue Tpu THIIAa PAKETHOTO TOILJIMBA UCIIO/Ib3YIOT B HAIIIK THU?

f) * KT0 nepBbIM 00'bSICHU/T HAYYHBIE IPUHITUIIBI, ITI0 KOTOPHIM padoTaeT

CPEACTBA
NEPEOQAYN
MHOOPMALIUN

1

NoNPOGYA PA3OGPATLCA

? » Kakue aBa Ba:KHBIX (haKTOpA IO/IAKHBI yUUTHIBATHCA IPH CO3AAHUU
PakKeTHOro ABUrareJida?

» Kak TbI iymaenin, mouyeMy Mo/ie/I PAKeT Jie/Ial0T ¢ ABUraTe/IAMuU
Ha TBEPJOM TOILTUBE?
» MHOr1e pakeTsl C:KHTalOT TOIJIMBO 3a IBa WU Tpu npuéma. Kak Tui
AyMaellb, I0YeMy TaK?
* Byaer iu pakeTHBII IBUraTe/ b HOPMAJIbHO PadoTaTh M B KOCMOCE,
B 0e3B031yIIHOM IpocTpaHcTBe? [louemy?
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BOEHHbIE
M3O0BPETEHUA

' PAKETDBI «®AY»

)f OILHOI'/’I M3 CaMbIX 3HAUYNMBIX PAKeT, U300peTEHHBIX B X X BeKe, Oblyia HEMEIT-

3

kaa «®Day-2» — nepBas B Mupe 0aJUIHCTHYECKas pakeTa JIaJbHETO Jei-
# crBusa. CKoHCTpynpoBaHa oHa Obl1a BepHepom ¢on BpayHoMm, BriepBbIe 3ammy-
IIeHa B MapTe 1942 rojia, a IepBblid 00EBOW CTAapT COCTOSJICSA B CEHTAOpE 1944 roza. dta
pakeTa HMEHOBaach «Opy-
JKHEeM BO3MeE3AHs» U IpU-
MeHsJIach, YTOOBI 3amyraTh
MHUDHOE HACeJIeHHe CTpaH,
COIPOTHUBJIABIINXCA (hAIIHUCT-
CKOMY HaCTYILJIEHUIO. B 0CHOB-
HOM O0OCTpesly TOjBepIach
Tepputopus  BenmkobOpura-
HWH, TJIABHBIM 00pPa30M e€ CTo-
auna — JIoH0H.

Pakera ObLa OTHOCTYIIEHUATOH, MMeJIa KUJIKOCTHBIA JBUTATE]b, CTAPTOBAJa BEPTH-
KaJIbHO. JTa PaKeTa BIIEPBBIE B UICTOPUH COBEPIIHIIA CYOOPOUMAanbHbLLL KOCMUUecKUll noaém.
[Tocsie Bropoit MUPOBOIi BOIHBI HMEHHO OHA SIBHUJIACH ITPOTOTHUIIOM JJI1s1 pa3pabOoTKU IEPBBIX
6annuctuueckux paker B CIIIA u CCCP.

Haiinu 6onpine nagopmanuu 06 3TUX pakeTax U uX ycrpoicTtBe. Caenalt HEOOIBIION
ZIOKJIAJT ¥ BBICTYTIU C HUM IIEPEJT OZJHOKJIACCHUKAMHU.

BbITOBbIE
YAOBCTBA

A
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e YPOK 14 ¢ PAKETHbIA OBUTATE/b e

r--r-_
Q=
(o)
N



Bhillen/aanbiue

Kakue KocMuueckue annaparbl
MOMOraioT Ham u3yuatb BeceneHnyio?

aBail HEMHOTO BCIOMHHUM TO, O YEM MBI TOBO-
puIu ¢ ToOOM Ha MPOIJIOM Ypoke. B 1903 roxy
pycckuii yuénbii KoncrtanTus 1[uokoBcKuil pa3pa-

CJ10BAPb:

CNYTHUK 6

. OTaJIl TEOPUI0 KOCMUYECKUX MOJIETOB. OH MOCTPOUIT
KOCMUYECKMIA 30H],
Kocmu4ecKkas adPOAMHAMHUYECKYIO TPYOy M HCCJIEIOBATT CKOPOCT-
J— HblEe TIepeJIBIKEHUS B BO3/lyxe. VIcXo/isl M3 3TUX OIBITOB, OH pac-

CYHTAJI CKOPOCTD, C KOTOPOI paKeTe He0OXOIMMO OyAeT IBUTaThCS,

yTOOBI BBIUTH 3a Ipezesbl atMocdepbl 3eMuid. Ho HYKHBIH THUIT
pakeT ObLJI U300PETEH TOJIBKO B 1949 oAy, Koryia Bepuep ¢bon BpayH 3amycTui pakety
B KOCMOC, Ha BBICOTY 240 MUJIb.

OcHOBHBIE 3HaHUA O paKeTax U pakeTocTpoeHnH (GpoH bpayH mosayums, korja paspa-
6aTpIBajl HeMellkue pakeTsl «Pay-2». Ho OH X0TeJ CTPOUTD PaKeThl JJIs UCCIIeI0BAHUN
KocMoca, a He i1 BoWHBI. [locsie BTopoli MUpOBOU BOMHBI MHOTHE YYE€HBIE, KOTOPbIE
paboTany Ha/ PAaKeTHBHIM BOOPYKEHHEM, CTaJId paboTaTh HA/L MUPHBIM IIPUMEHEHUEM
pakeT. YacTb yuéHbix nepeexasa B Coenunénnsle IlItarsl, yacts — B CoBeTckuit Coros.

CCCP 3amycTu nepBblii HCKyCCTBEHHBIN CIIyTHUK B KOCMOC B 1957 TOAY, a B CEHT-
Ope 1959 roga otmnpaBui pakeTy K Jlyne. OHa pa3busiach pu yzape o JIyHHYIO [TOBEPX-
HOCTbh, U 000py/IOBaHME He MOIJIO Ilepe/iaTh CUTHAJ Ha 3eMJII0, HO YU€Hble JI0Ka3aJii,
YTO paKeThl MOTYT JIETATh JIajieKo B kocMoc. B To ke Bpems CIIIA paboTasu Haj cBOEH
KOCMHUUYECKOH IIPOrpaMMoU, U B 1969 rojly OHM OTIIPaBU/IX Ha JIyHY IepBOro yeJsioBeKa.

C Tex mop B KOCMOC paKeTaMH OTIPABJISJIA caMble pa3HOOOpa3HbIe OOBEKTHI I MHO-
JKeCTBO Jrofiel. Yalre Bcero pakeThl BBIBOAAT B KOCMOC CIIYTHHUKH — 3TO OOBEKTHI,
KOTOpBIE JIBHKYTCS 1O opbute BOKPYT 3emin. CIIyTHUKHU WCIOJIB3YIOT JJIs Tepeiadu
CUTHAJIOB CBA3U: CIIyTHUKOBBIE Tesle(pOHBI, MEXXyTropoaHas TejaedOoHHAA CBA3b U CBA3b
MeX/ly CTPaHAMU, TeJEBU3UOHHBIN cUTHAJ. ECTh CIIyTHUKH, KOTOPHIE OTCJIEKUBAIOT
IIOTO/IY W NOrofiHble u3MeHeHUsA. OAUH U3 CAMBIX MHTEPECHBIX CIYTHUKOB — KOCMHU-
YyecKuid Tesieckoll «Xab0s», ¢ TOMOIIBIO KOTOPOTO y4E€HbIe HaOJ/I0al0T BceneHHYIO
13 TOUKHU, PACIOJIOKEHHOU BhIIIe aTMocdepsl 3eMiu. B pe3yabTaTe nojiyyaeTcs siCHOe
U YETKOE N300parkeHHe BUIOB JIAJIEKOTO KOCMOCa.

e YPOK 15 ¢ KOCMUYECKWNIA KOPAB/1b o
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PakeTs! HECYT B KOCMOC U KOCMH-
YeCcKHe 30H/AbI, KOTOpbIe TTOChLIAI0T
B KOCMOC JIJISI WCCJIEJOBAHUS IIJIAHET
Hantedl CostHeuHOH cucteMbl. C IIoMo-
IbI0 30HJIOB MCCJEAYIOT KOMETHI,
CIyTHUKH IIJIAHET U actepousibl. OnuH
U3 CAaMbIX UHTEPECHBIX 30H/IOB — aBTO-
MaTUUeCKUN KOCMHUUYECKUU ammapar
«Kaccuuu-T'olireHc».  IJTOT  amla-
par 3amycTWJIM 30 HUIOHS 2004 roja.
Ero nocsianu Ha CatypH c 3a7jaHuem,
pacCYMTaHHBIM Ha YeThIpe Troja,
110 U3YUYEHUIO IIJIAHEThI U €€ CIIyTHU-
koB. «KaccuHu-T'iolireHc» Ha camMoM
JieJjie He OJMH 30HJ, a JiBa dJIEMEHTA
B ogHOM. «KaccMHH» — 3TO KOCMHU- . i
yecKas CTaHIUsA, a «['IOUTeHC» — BTO [ !..l , e =
CILyCKaeMbIH 30H]], KOTOPBIN B SHBApe z 5o SR N N Ly
2005 roza ornpasuicd Ha Turad, BbiBogKocMmuueckoro Teneckona «Xa66n» Ha 3eMHYI0

caMblii OOJIBIIION CIIYyTHHK CaTypHa. op6w|'y 25 anpens 1990 roga

Ha «Kaccuuu» crout 000pya0-

BaHHE, KOTOPOE U3MepsieT MarHUTHBIE II0JIsA, a TaKXKe 000py/I0BaHUe JJIsi paIM000Ha-
pykeHus u ¢GOoTOOOOPYAOBAHUE JJIsI TOTO, UTOOBI JIEJIaTh CHUMKHU B BUJIUMOM CIIEKTPE,
yJI6TPadr0IeTOBOM U HHGPAKPACHOM CIIEKTpaxX. MHOrue 30HbI pabOTa0T HA COJTHEY-
HOW SHEPTUHU, HA HUX YCTAHOBJIEHBI IIAHEJIN COJTHEYHBIX OaTapei. Ho CatypH ciumkom
naseko ot CosHIIA, U COTHEYHbIe OaTapeu TyT Oecrosie3Hbl, 3aTo Ha «KaccuHU» ecTh
SIZIEPHBIA TEPMO3JIEKTPUUYECKHUH reHepaTop. «KaccuHu» 000py0BaH AByMsI MOIITHBIMHU
PaKeTHBIMH JIBUTATEJISIMHU JIJIS1 IBUKEHUSA BIIEPE U IIIECTHAIIAThI0O MEHBITUMHU TI0 pa3-
Mepy PeaKTUBHBIMU COILJIAMH JIJIsI MAHEBPOB.

PakeTsI BBIBOAAT Ha OPOUTY 3€MJIU U B OTKPBITHIA KOCMOC HE TOJIBKO 30H/IbI U CITyT-
Huku. Ha opbute 3emJii B pa3HOe BpeMs HAaXOJUJIOCh HECKOJBKO KOCMHYECKUX
CTAHIIAH, KOTOPHIE IOMAJIX TyZa C IOMOIIbI0 pakeT-HocuTesiel. CTapble KOCMUYECKHE
CTAaHIIMU Ha3bIBAIUCh «CKaNII0»
u «Mup». Ceifuac Ha 3eMHOI opOuTe
dyuknuonupyer  MexcOynapooHas
xocmuueckass cmavuyus (MKC) -
COBMECTHBIHN ITPOEKT MIECTU KOCMUYE-
CKHUX areHTCTB U ISATHAJAIATH CTPAH.
Co 2 HOsAOPA 2000 Tojla HA CTAHIIUU
MIOCTOSTHHO HAXOJATCS KOCMOHABTBI.
910 opbutasibHasg jabopaTopus, T/e
BCEBO3MOXKHBIE OHKCIEPUMEHTHI ITPO-
BOJIAATCS B YCJIOBUSIX HEBECOMOCTH.

CaMbIli  3pEJIMIIHBIA ~ MOMEHT
B JIEMOHCTPAI[UH PAKETHOU TEXHUKH —
3aIlyCK KOCMHUYECKOTO 4YesHOKa. Ilpu

XynoxecTBeHHOe 306paxenue pasgenenus «Kaccuu» ~ B3/IETE€ OTPOMHBIM IBUTATEJIb, pabo-
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u «[oiireHca» B6nn3mn TutaHa (oHo cocToAnoch TAOMIUA HA JKUJIKOM TOIUIMBE, CIKU-
25 peka6ps 2004 ropa) raeT OK0JiO0 178 000 JIMTPOB JKUJKOTO
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BOZIOpPOZIa U 64000 JIUTPOB KHUJ-
KOTO KHCJIOPOJIa B MUHYTY. DTOT TUII
JIBUTATeJIsI HACTOJIBKO 3(hGhEKTUBEH,
YTO IpHU paboTe TepseTcs TOJIBKO 1%
TOIJIUBA. YCWJINTEJIU HA TBEPJAOM
TOILJIUBE CTOAT IO 00€ CTOPOHBI YeJl-
HOKa, YTOOBI J]JaTh €My JIOIOJTHUTEJb-
HBIM UMITYJIbC.

B OGynymiem pakeTtsl Oy1yT OTIIpaB-
JIITh B KOCMOC CaMble pa3HbIe KOC-
muyeckue kKopabsu. NASA (Kocmu-
yeckoe areHTcTBo CIIIA) miaHumpyeT
MIOCTPOUTH KOPabJb MHOTOPAa30BOTO
HCII0JIb30BAHU S, KOTOPBIM CMOKET TPAHCIIOPTUPOBATH JIto/iel Ha JIyHy, 4TOOBI TaM CO3-
JlaTh MOCTOSAHHYIO 0a3y. JIIoau 1aBHO MeUuTaroT MOOBIBATh HA JIPYTHX IJIaHeTaX. Mapc
MOJKET OBITh TIEPBBIM B OUEPEIH.

(ITompoOHee 0 KOCMHYECKUX alllapaTax W UCCIeA0BAaHUM UMU KOCMUUYECKOTO IIPO-
CTPAHCTBA ThI Y3HAEIb U3 ocobus «BceyeHHas»).

KocMuyeckue areHTCTBa MPOZiesIaiv OTPOMHYIO pa0b0TYy, UTOOBI BBISICHUTD, KaK IOSI-
BIJIACh JKM3Hb Ha 3emuie. Ho xpuicTHaHaM He HY}KHO TPaTUTh MHJIJIMOHBI JI0JLJIapOB
U My TeIIeCTBOBATh Ha Kpail BeesleHHOH, UTOOBI OTBETUTH HA 3TOT BOMpoc. Beé, uto Ham
HY?KHO, — 9TO OTKPBITh BubJIHI0, TPOUYECTh 1-10 IVIaBy KHUTH BBITHS ¥ CHOBA YUBUTHCSA
BCEMOTYIIIeCTBY U ciaBe l'ocnozia bora, co3zasiiero Ha Mup.
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MNEPEOQAYM
MHOOPMALIUN
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06naka napa npu crapTe KOCMUYECKOr0 YeNHOKa
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—— ) KOCMUYECKHM KOPABJIb BY/IYIIIET'O

pI/I,Z[yMaI/I KOCMUYEeCKUH kopabuib. [Togymaii cHavasia, Jis 4ero

ero 6}7ILYT CTPOUTH: OyAeT JIM BTO CHYTHUK, HJTH 30HJ, WK

" TpaHCIOPTHBII KOPa6IIb 1151 IePEBO3KH IO, HJIM IPY30BOii aBTO-

Mat? ByZieT OH JIeTeTh TOJILKO B OJTUH KOHEII, UJIU 3TO — KOpabJyib MHOTOPa30BOT0O

HCII0JIb30BaHUA? By/1eT OH caiuThCsA Ha APYTOH MJIaHEeTe NN COCTHIKOBBHIBATHCSA

co crannuen? Hapucyi, Kak Thl cebe mpecTaBIsenb 3TOT KOpabJib, ¥ 3alUIIN
KpaTKoe ONHUCaHue, KaK OH OyZleT UCII0JIb30BaThCH.

CMOHELD OTBETHTb?

e YT0 TaKkoe KOCMUYECKUI KOPa0JIb?
7 » HazoBHu Tpu BH/Ia KOCMHYECKHUX KOpao/ien
m + Kakwue aBe cTpaHbl ObL/IU JIMEPAaMU B KOCMHUYECKUX UCCAETOBAHUAX?
* KTO mepBbIM 3a11yCTHUJI paKeTy B KOCMOC?
* Yro nmpeacrasJisaeT co6oii 305 «KaccuHu-T'rolireHc»?

3

BbITOBbIE
YAOBCTBA

A

NoNPOGYA PA3OGPATLCA

? ¢ [Touemy 30H1y «Kaccunu-I'rolireHc» Hy:KHa 3aN[UTa OT BBICOKUX
TeMIieparyp?

+ [lTouemy Ha 3TOM 30H/Ie CTOAT HE COJTHEUHbIe 0aTapeu, a A7epHbII peakTop?
* B uém npenMyIecTBO KOCMUYECKOr0 TeJIeCKona Tiuna «Xaoo.a»?

- 6PA3BJ1E‘-IEHMH 5MEAMI-WIHA
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MKC: HEMHOI'O ®PAKTOB

paHCOpTHBIE KOpabyii EBpONeicKoro KOCMHUYeCKOro areHTCTBa MPUObI-
BAIOT HA CTAHI[UIO OJIMH Pa3 B T'OJI, TIOJIE3HBIN I'PY3 — 7,7 TOHHBI; IOJIE3HBII
rpy3 KopabJisi SITOHCKOro areHTCcTBa — 6 TOHH.
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22 mas 2012 rojia ¢ kocmoapoMa Ha Mbice Kanapepaut (CIIIA) 3amyineHa pakeTa-HOCH-
Tesib «D3JIKOH-9» ¢ YaCTHBIM KOCMHYECKUM KOpabsiéM «/IpakoH». DTO MEepPBhI B UCTOPUH
HCIIBITATEIbHBIH MOJIET K MeX/TyHapOTHOM KOCMUYECKOU CTaHITUH YaCTHOTO KOCMUYECKOT'0
KopabJis. 7 OKTAOps 2012 roza «J/[pakon» cHoBa ctapToBas K MKC — yrke He 7151 UCTIBITAHUSA,
a B KauecTBe KOCMHYECKOT0 «Tpy30BUKa». OH JJOCTaBUJI HA CTAHLINIO OKOJIO 450 KUJIOI'PaM-
MOB II0JIE3HOTO T'py3a.

Ilepenaua exke/THEBHBIX U3MEPEHUH U OOMEH HAyUYHBIMU JIAHHBIMHU MEXK/y CTaHI[HEN
u lleHTpOM ynpaBJieHUSA MOJIETAMHU OCYIIECTBJIAETCSA C IIOMOIIBIO paguocBa3u. Kpome Toro,
CPEeJZICTBA PaJIMOCBSI3H KCIIOJIB3YIOTCS BO BpEMs OIeparuid Mo COJTMKEHHUIO M CTHIKOBKE,
WX TIPUMEHSIOT JIJI1 ay/IU0- U BUJEOCBA3U MEXK/Y UJeHaMU SKHUIAXKa U C HAXOJAIINMUCS
Ha 3eMJIe CIIeHaJINCTaMU 10 YIIPABJIEHHIO TIOJIETOM, a TAK)Ke POAHBIMU U OJIM3KUMH KOC-
MOHAaBTOB.

Pa3MepsI CTaHIIMH JOCTATOYHBI /1151 €€ HAOJTI0IeH! s HEBOOPY>KEHHBIM IJIA30M C TIOBEPX-
HoctH 3emuin. MKC HabI0/1aeTCs Kak IOCTaTOYHO sIPKAst 3Be3/1a, JJOBOJILHO OBICTPO MY IIAS
o HeOy C 3amajia Ha BOCTOK (YIJIOBas CKOPOCTH OKOJIO 1 rpajiyca B ceKyHy). »Kesarorre
noHaboaaTh 3a aBmkeHneM MKC Haz ux ropogom moryt 3aitu Ha calT MKC u y3Hars,
B KaKO€ TOYHO BpeMs CTaHIUA Oy/1eT BUIHA MMEHHO B 3TOH TOUKe. [[JIs1 3TOTO HY3KHO TOYHO
3HATh KOOPAMHATHI MECTa, OTKY/Ia ThI Oy/ielllb Ha0JII0/1aTh CTAHIUIO.

B 2002 rogy acTpoHaBTHI TPOBEIN YOOPKY Ha MeK/TyHapOJHOH KOCMHUYECKON CTaHI[UH,
cobpas 6oJiee 1800 KUJIOrpaMMOB Mycopa. HacTb ero Oblj1a OTIpaBjaeHa 00paTHO Ha 3eMJTIO,
a OCTaJIbHOE MOTPY3HJIN Ha OECITUJIOTHYIO POCCUNCKYIO PAKETY U COXKIVIM B aTMOcdepe.
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Y710 no3eonder ABUIaThCcA U NO BoAe, U N0 3emne?
T Eom)me Bcero 3¢ GEeKTUBHOCTU CPEICTBA MEPEBU-
JKEHUsSI BPEJIUT TpeHUe, KOTOpOe 3HAYUTEIbHO
TOPMO3UT JABMKeHUEe. [l yMEHBIIEHUS TpPEHUsA
Ha TPAHCIIOPTHBIE CPEJICTBA CTaBAT KOJIECA, U 3TO
C10BAPb: B HEKOTOpPOH cTemneHu momoraer. Ho ecTh cpaBHU-
* CyAHO TEJIbHO HOBOE H300peTeHHe, KOTOPOE HCIOJIb3yeT COBEPIIEHHO

Ha BO3/1yLIHOM npyrou nogxon. CyaHo Ha Bo3ayurHo# nmoxyuike (CBII) mepe-

noayuixe JIBUTAETCS Ha CJIOE CKATOTO BO3/IyXa IOJI JHUIIEM, KOTOPBIU IMOJ-
* Beproner HHMMAET €ro HaJl MOBEPXHOCTHIO BOABI WJIH 3eMJIH. OTCyTCTBHE Tpe-
* OTKNOHEHUe HUA O IOBEPXHOCTh CHU?KAET COIPOTHBJIEHHUE JIBUKEHUIO.

BeKTOpa TATH CBII, moxxeT nepe/IBUraThCs U HaJ BOJIOH, U HAJI CyIIled, IOTOMY
JOMONMHUTENDbHDBIE YTO Ha CAMOM /JieJjie He KacaeTcs MOBEPXHOCTH, HaJl KOTOPOM IBUTa-
CJ10BA: ercsa. Yame Bcero CBII npupanoT dopMmy, HaIOMUHAIONIIYIO I1JI0C-
. cyaHo KYI0 HaIyBHYIO JIOJIKY. ¥ HUX HET TaKOT'O KOPILyCa, KaK Y OOBIYHBIX

Ha NOABOAHBIX JIOTOK W Kopabsei. K kpat cynHa Kpemutcsi TuOKasi pe3nHOBas

KpbUIbAX TepernoHKa, HaJ[ Cy/ITHOM YCTAaHOBJIEHbI MOIIHbIE BEHTHUJIATOPHI,

TypOUHBI — OHU TOHSAT BO3/IYX BHU3, IO IHUIIIE CY/IHA, B CIIEIIAJIb-

HYI0 KaMepy, 00pa30BaHHYIO MepernoHKaMu. YeM OoJibllle mojaya
BO3/yXa, TEM BBIIIE MMOAHUMAETCS cyAHO. [Ipu ABMKEHUW HarHeTaeMbId BEHTUJIATO-
POM BO3AYX IOJAETCA MO/, IHUIIe Yepe3 HaKJIOHEHHBIE BHYTPb COILJIA, PACIIOIOKEHHbIE
1o ero KpasiM. CTpyu BBITEKAIOIIETO U3 COMEJ BO3/[yXa U3THOAIOTCA TaK, YTO IIEHTPO-
Oe>KHbIe CUJIbI YPABHOBEITUBAIOTCS TOBBIIIIEHHBIM /IaBJIEHUEM B MTOAYIIKE, U BO3YIITHAS
MOJTYIIIKA KaK Obl «3amupaercsa» 3TUMU CTPysAMU. CyTHO JIBHIKETCA IVIAZKO U OBICTPO,
IIOTOMY YTO CKOJIB3UT He II0 BOAHOU UJIY 36 MHON OBEPXHOCTH, A II0 BO3AYIIHOMY CJIOIO.
[TepBble UCTIBITAHUSA KaTepa HA BO3AYIIHOU MOAYIIKE IPOILIU B 1934 roxy Ha [lie-
1eeBoM o3epe Hejlaeko oT MockBbl. Katep JI-1 66171 cO3/1aH COBETCKUM KOHCTPYKTOPOM
Biragumupom JIeBKOBBIM.
Bbpuranen Kpucrodep KokepusiizanaTeHToBaI MO/Ie/Ib Cy/IHA HA BO3AYIITHOM ITOAYIIIKE
B cepeIHe MATU/IECATHIX TOI0B. i3o0peTraresib Ha3BaJI cBOE cyaHO «hovercraft» («maps-
U anmnapar»). IlepBbiil MOJTHOpa3MePHBIN BapUAHT Cy/IHA UCIIBITAIU B 1959 TOAY.
B mammu guu CBII paboTatoT napoMamu, epeBo3s JII0AEH U IPy3bl Yepes3 BOAHBIE ITpe-
rpazasl. Camoe GOJIBIIOE CYZHO Ha BO3AYIIHOU MOZYIIIKe BeCUT OoJiee 305 TOHH M MOXKET
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MOAHATh Ha 00OpT 418 maccakupos
u 60 mamuH. Ha HEM cTOAT 4 ra3oryp-
OUHHBIX JIBUTATEJIS, CKODOCTH JBUIKEHU S
CyAHa 120 KM/4. ITO CaMbIi OBICTPBII
B MUP€e MOPCKOH TPaHCIOPT.

CynHO Ha BO3AYIIHON MOAYIIKE —

E_ YHUKAJIbBHOE  TPAHCIOPTHOE  Cpef-
35 Z CTBO, IIOTOMY YTO OHO II€PEABUTAETCSA
b= a U 110 BOJI€, U 10 3eMJIe OZJTHAKOBO OBICTPO.
EE e Taxoll T cyZHA HE3aMeHUM /IS Tepe-
(SR = IpaBbl uepe3 HeIyOOKHe BOJIOEMBI,

1

IyOMHA KOTOPBHIX HE MO3BOJISET HUCIIOJIb30BAaTh OOBIUHBIE JIOAKHU. V1 OHU — HeabHbIE

MapOMBI, IIOTOMY UTO MOTYT «BBIXOAUTH» U3 BOZABI HA CYIITy, 00Jieryas morpysKy u pas-
IPY3Ky acCakKUpPOB ¥ MAIIIUH.

Iloe3nxa Ha TakOM CyZlHe CKOpee IIOX0XKa

""'—-——-.__,i_.-_ Ha IOJET B CaMOJIETE, YeM Ha IPOTYJIKY
\ 4 Ha Karepe. Kpecja macca’kupoB Takue e,
T
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jiom Ha CBII — kabuHa sKHuMaska, Kak B CaMO-
JIETe. 3/1eCh CUUT UeJIOBEK, KOTOPBIH yITpPaB-
JISIET CYZTHOM.

CBII MoxeT Jiep>KaTbCA Ha MOBEPXHOCTH,
[IOTOMY YTO HalpaBjieHHble BHU3 IOTOKU
BO3/yXa CO3/aI0T MOABEMHYIO cuty. MHOTHE
JleTaTeJIbHBIE allllapaThl UCIOIb3YIOT TOT Ke
Bepronér npuHuil. CaMblil U3BECTHBIN U3 HUX — Bep-

TOJIET. Ero JjomacTé pacmoJioKeHbl Has
camuM anmnaparoM. OHE UMeIOT a3pOoiMHAMHUYECKYI0 ()OpMY, U IIpU BpallleHUU BO3YyX
¢ CUJION HampasJsgeTca BHU3. Cujia IpOTUBOJIEUCTBUA JIABUT HA JIONIACTH CHU3Y BBEPX,
U KaK TOJIBKO IMOTbEMHAs CHJIA CTAHOBHUTCS OOJIBIIIE Beca BEPTOJIETA, OH OTPBHIBAETCS
OT 3eMJIM U TIOJJHUMAETCA B Bo3ayX. Korza mogbéMHas cujia paBHa Becy BEPTOJIETA, OH
3aBHCaeT Ha/l IOBEPXHOCTHIO, KaK Cy/THO Ha BO3AYIIHOU MOAYIIIKE.

Kongepmonaan «Ocnpu» couyetaeT B cebe MaHEBPEHHOCTb BEPTOJIETA M CKOPOCTH
camoJiéTa. BUHTBI KOHBEPTOIJIaHA IOBOPAYMBAIOTCA TOUTH Ha 98 rpaaycoB. Ecau oHn
CTOAT BEPTUKAJIPHO, OHU PabOTAOT KaK BHHT BEPTOJIETA, MO3BOJIAS allllapary B3Jie-
TaTh MPAKTUYECKU BePTUKAJIbHO. Kor/la KOHBEPTOILIAH y:Ke HAXOAUTCS B BO3AYXeE, UX
MOJKHO Pa3BEPHYTh, YTOOBI OHU PaboTasIN, KaK B CAMOJIETE, IBUTas ero Brepén. Jloma-
CTH HACTOJIbKO OOJIBIIINE, UTO JIJIS TOCAJKU BUHTHI JIOJIXKHBI YCTAHABJIUBATHCSA B BEPTH-
KaJIbHOE TIOJIOXKEHUE, U CaIUTCS KOHBEPTOILJIaH, KaK BepToJeT. «Ocupr» UCHIOIb3YIOT
KaK BOEHHBIM TPAHCIOPT JJIS1 IEXOTHI,
JIECAaHTHBIX YacTel, 1 BO MHOTHX CUTY-
aluAaX OH MOXKeT 3aMEHUTD BEPTOJIET.

Emé ogHO BOEHHOe BO3AYIIHOE
CYZIHO, KOTOPOEe yMeeT 3aBHUCaTh B BO3-
ZIyXe, — CaMOJIET «XappHep» BEPTUKAIIb-
HOrO B3JI€Ta W MOCAAKHA. Y caMoJjeéTa
STOTO TUIIA OJTUH MOITHBIN peaKTUBHBIHI
(TypOOBEHTHIATOPHBI) JIBUTATEJTb,
HO CYETBIPbMA IIOBOPOTHBIMH COILJIAMH, Ko|-|3ep1'o|'|na|-| «Ocnpu»

2

KaK B CaMOJIETEe, 1 BMECTO PYOKH CO IIITypBa-
=t
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pacmosyioXKeHHBIMU TIONIAPHO CJIeBa U cIIpaBa
or (ro3enska. IloBopaunmBas comja, JIETUYHK
MeHdeT HampasjeHHe TATH. OTKJIOHEHUe
BEKTOpAa TATH BHU3 HaNpaBJseT CTPYI0 Trasa
U3 COIlJIa KHU3Y, U TOIJla CAMOJIET MOXKeT B3JIe-
TeTh BEepTUKAJIbHO, 63 pa3bera, mpsAMO C 3eMJIN.

, sl e, 3

=
A MOKeT 3aBHCHYTH Ha/l IOBEPXHOCTBIO, KaK Bep- =
ToJIET. Eciu comsia moBepHyTh U HAIIPaBUTD K XBO- 35 =
CTy caMoJIETa, TAra OyAeT HAmpaBjeHa Ha3as, b= &
U CaMOJIET TOJIETUT BIIEPEA. A ecyid HAIPaBUTh E}E e
TATY B IlepeJJHEM HaIpaBJIeHUH, CAMOJIET MOXKeT (SR =
«Xappuep» ..
Jlaxe JIeTeTh 3a/I0M HaIepée. i
Bce aTi MmammHb! ObicTpee U 3ddeKTUBHEE, UeM OOBIUYHBIA KOJIECHBIN UJIM BOIHBIHN =
TPAHCIIOPT, IOTOMY UTO MOJIbEMHAs CUJIa BO3/IyXa OTPBIBAET UX OT MOBepxHOCTU. Ilpu >
5TOM yMEHBIIAETCA CUJIA TPEHUS U COIIPOTHUBJIEHUE JIBUKEHUIO. < X
[
G
g A
_ BO3/IYIITHA A ITOAYIIIKA F
o w
B IOMAIIIHNX YCJ/IOBUAX ‘C,\Cl
e Ileas: cresaTh MPOCTEHUIIIYIO MOIEND CyAHA HAa BO3AYIITHOMN IOy IIKE.
=
Heo06xoanMble MaTepuaJIbl: N0 UJIHN TOJICTAasA UIJIa, OyMakHasA WU IJIaCTU- s
KOBas TapeJsika, COJJOMUHKA. w
0 W
Xoxa paboThr: e
1. [lepeBepHu Tapesiky JHOM BBepX. IIpoTKHU OTBep- § §

CTHE B JHE TapeJIKH, JIOCTATOYHO OOJIbIIIOE JJIS
TOT'0, YTOOBI BCTABUTH B HETO COJIOMUHKY.

2. [IpOTOJIKHHU COJIOMHHKY B OTBEPCTHE TaK, UTOOBI
oHa ObIJIa BUJTHA C IPYTON CTOPOHBI TaPEJIKH.

3. IloctaBp Tapesiky Ha IIJIOCKYI0 TIOBEPXHOCTD
U OCTOPOXKHO TOAYH B coJOMUHKY. IlocmoTpwu,
Kak Tapesyika OyleT MeJIJIEHHO JBUTAThCsS BIOJIb
TMOBEPXHOCTH.

3

BbITOBbIE
YAOBCTBA

A

CMOREWDb OTBETHTL?

* Yro Takoe CBII?
7 * Yem oTiInvaeTCA CyJJHO HA BO3AYITHOM MOAYIIKE OT JPYruX TPAHCIIOPT-
®  HBIX CPeJACTB?
¢ [Iouemy B HekOTOpBIX cutyanuax CBII siydie TpaguIinOHHBIX JTOAOK?
¢ [Touemy CBII ucnosb3yet ToniuBo 3¢ @PeKkTuBHEE, UEM OCTATbHBIE CPECTBA
nepeABUKeHUA?

NonPOGYA PA3OGPATLCH

f ,. Kaxoii 3akoH Hpl0TOHA HULTIOCTpUPYET padoTa CyJlHa HA BO3YIITHOM
nojayumke?
* B uém camosiéT «Xappuep» oxo:k Ha CyJHO Ha BO3JyIITHON MOAyIIKe?
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KAK YMEHBIINUTDb TPEHUE

* € OJTHO CY/THO, KOTOPO€ MOXKET JBUTAThCSA HAJl IIOBEPXHOCTHIO BOJIBI, —
CyZHO Ha MOABOAHBIX KPbLIbAX. OHO HE HCIIOJIb3yeT BO3AYIIHYIO

4 MOMyIIKY, a IepeIBUTAETCS Ha OCHOBE 3aKOHA BepHyJIIn — Tak ke, KaKk caMo-

JIETHI B BO3/IyXeE.

= Korma cyaHo Ha MOABOMHBIX

< = KPBLIbSIX HE JBUTAETCS, €ro He OTJIH-

EZ ‘z‘ YUITb OT OCTAJbHBIX KaTE€pPOB WJIU

< E% sonok. CaMoe TIJIaBHOE Yy TaKOIO

w E% cyaHa — BHH3Y, mop Bojou. Ha kop-
o

Iyce KpemsTcs KPbLIbs 00TeKaeMOou
dopmsbl, kak HOC y camosiéta. Korma
CYZTHO HAaUHMHAET JIBUTAThCs, BOZA MPO-
XOAUT MHMO KpPBLJIbEB OBICTpEE, YeM
MHMO OCTAJIBHOM IIOJABOAHON 4YacTU
cynHa. Boma mop KphLIbSIMH CO3/IaéT
MOABEMHYIO CHJIY, JOCTATOYHYIO MIJIs
TOrO, YTOOBI CYZHO IOJHSJIOCH HaJ
Bomou. Iljtomiazip KOHTAKTa C BOOOH
YMEHBIIIAETCS, COMPOTHBJIEHUE BOJIbI
YMEHBIIAETCS, ¥ CYTHO MOXKET Pa3BUBATh OTPOMHBIE CKOPOCTH.

YMeHbIIIeHHEe TPEHU I BA?KHO BHE 3aBUCUMOCTH OT TOTO, B KAKOW CPeJIe JIBUTAETCS aIlapar:
B BOJIE, B BO3/IyX€ WJIM Ha TIOBEPXHOCTH BO/IbI. YUEHbIE U KOHCTPYKTOPHI TOCTOSTHHO Pab0TAIOT
HaJl TeM, YTOOBI TPEHHE U COIMPOTHUBJIEHHE JBUKEHUIO MAIINH YMEHBIIUTD 10 MUHUMYMA.
Cuia TpeHUs 3aBUCUT B OOJIBIION CTEEHU OT (POPMBI U TJIa/IKOCTH IIOBEPXHOCTU MAIITUHBI.

1

=
=
T
wl
X
s
o
=
wl
o
i
(=

<
[=2]
-
O
(=~
(']
o.
(S

2

Ilesab: HATJISTHO PEACTAaBUTh, KaK BOZla U BO3AYX OOTEKAIOT IPEIMETHI pa3HOU (OPMBI,
HAWTH ONTUMAJIPHBIA BapHUAHT.

BOEHHbIE
M3O0BPETEHUSA

3

HeoOxoauMble MaTepHaJIbl: IJIACTUJINH, 3yOOUYHCTKH,

KapTOH, KyBIIINH.

Xoa padoThI:

1. 3 nactunuHa cnesnail GUTYpKU pasHOU reoMeTpHye-
ckoil popMbl. OUTYPKHU JOJIKHBI OBITH IVIOCKUMHU, IIPH-
MEDHO 5 CM JJIUHOU W YyTh OOJIBIIE 1 CM TOJIIIHHOM.

Cnenail Kpyr, KBaZjpaT, 3Be311y, KamneyabKy. OcTajapHOE —
Ha TBOU BBIOOP.

2. BctaBb B LEHTp KaxkAoW (PUTYPKU 3yOOUHMCTKY W IPH-
Kpenu GUTYPKU 3TOH 3yO0UNCTKON K KapTOHY. PazMecTy UX B psAJI CBEPXY JILCTA KAPTOHA.

3. [TocraBsb siveT kKapTOHA ¢ GUTYPKaMU B DPAKOBUHY, YCTAHOBU KapTOH BEPTHUKAJIBHO, 4 IOTOM
YyTh HAKJIOHU.

4. HanoJsiHM KyBIIWH U M€JIJIEHHO, TOHKOU CTPYHKOH, JIel BOJly Ha KapTOH TaK, YTOObI OHA
obrekasa ogHy purypky. [IoBTOpsi ¢ KaXkA0H GUTYPKOH IO OUEpeTH.

5. IlocMOTpH, KaKyI0 JOPOXKKY BOZA OCTABJISET OKOJIO KaXK/10i GUTYPKH, KaK OHAa uX obTe-
kaet. [loBopaunBaii GUTYpKHU pa3HOU CTOPOHOM, YTOOBI IOHATH, B KAKOM HAIIPaBJIEHUU
Bozia OyZieT Teub CBOOOTHEE.

Bomnpocstr:

« Kakas ¢popma mpakTuuecku He co3/1a6T Bosie mpenaTcTBusA? Kakasa ¢popma camas obTeka-
emasd?

» Kakue popmbI TOPMOBAT OTOK BOJIBI OOJIBIIIE BCETO?

» Kak MOXHO IPUMEHUTD Pe3yJIbTAThl 3TOTO ONBITA B KOHCTPYKIIMU HOBOT'O TPAHCIIOPTHOT'O
cpejicTBa?
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NEPEABWXXEHUA

CPEACTBA

KOHequ ’Ke, N300peTeHUs U Pa3BUTHE HOBBIX TEXHO-
JIOTUY He OTPAaHUUYHNBAIOTCS OJTHOU TOJIPKO HAyUHO-
TEeXHUUYeCKON peBostioned. [ocnozb co3pan Joen
10 CBOEMY MHOZ00UI0 — CIIOCOOHBIMU TBOPHUTD, U UeJIOBE-

2

S CNOBAPb:
T ) YEeCTBO UCII0JIB30BAJIO 3TY CIOCOOHOCTH JIJIS TOTO, YTOOBI
wl .
= = * KaTtanynbra n300peTaTh HEOOXOAMMbIE UM BEIIN — C TEX CAMBIX BDEMEH, KaK AjjlaM
x5 - 6annucra u EBa nokunynu dnem.
§ § T'oBopAT, uTO N300peTEHUA IOPOXK/IAeT HyK/1a. Eciu uesoBek cuu-

TaeT, YTO HEOOXOUM MeXaHU3M, KOTOPBIH Jesaa Obl YTO-TO TaKoe,
YTO B HACTOSIIee BpeMsI HEJOCTYITHO — TO OH, MJIU KTO-HUOY/Ib eIé, OyAyT UCKATh CIIO-
€00 TaKO! MeXaHU3M IIOCTPOUTb.

C IpeBHOCTH YeJIOBEUECTBO 3HAJIO, Kak paborarth ¢ MeTaysioM. B kHure BoiTus
(r;aBa 4, cTux 22) cka3aHo, 4YTo TyBasKauH ObLI Y€JIOBEKOM, KOTOPBIA KOBAJI UHCTPY-
MEHTHI U3 MEeU U 3KeJie3a. A OH KHJI BCET0 JIMIIIb Ha HECKOJIBKO ITOKOJIEHHH IT03Ke Ajama
u EBbl. JItoiu n300peTasiu caMble pa3HOOOpa3HbIe BEIH, KOTOPbIE BO3MOXKHO OBLJIO ITPH-
MEHUTH C ITOJIb30H B JIFOOBIX 00J1ACTSAX, OT MY3BIKH U JI0 3€MJIEZIEJIH S, OT IIPUTOTOBJIEHU S
MUIIH U JI0 IEPEBO30K.

I'pycTHO, UTO caMble TPaHAUO3HbIE N300PETEHH S YACTO CIIYKUJIF OCHOBOMH /17151 HOBBIX
BHUIOB Boopy:keHus. Ho, K cuacTbhio, 3HaHU A, ITOJTyYeHHbIE B ITPOIecce CO3aHU OPYIKUS,
JIFOIM MCIIOJI30BAJIM U JIJIsi MUPHBIX nesedi. Hampumep, n300peTeHre paKeThl M3HA-
YaJIbHO JIOJI?KHO OBLJIO TOCJIYKUTHh BOEHHBIM IIEJISM,
HO CO BPEMEHU CBOET0 CO3/IaHU HAILJIO IPUMeEHEeHNe
BO MHOKECTBE JIpyTuX oTpaciieid. [TojoOHO aTOMY 3Ha-
HU S, IOJIyYeHHBIE OT U3YUYeHU PUMCKUX U I'PeYeCKUX
00€eBBIX MAIIINH, TOCTYKUJIU TOJTIKOM K H300pETEeHUIO
MHO’KECTBA MUPHBIX ITPUCIIOCOOIEHUH.

[TepBble BBl OPY>KU S U3TOTOBJIAINUCH U3 MeTaJlia —
Kak, HalpuMep, KOIbsA U IUTHL. Ha paHHMX 3Tamax
BeJIeHUSI BOMH OOJIBIIIYIO POJIb TaK)Ke UTPAIH JIYKU
U CTpeJibl. OTU BUJBl OPYKUSA HCIOJIb30BaJIU IOUTH
BCe JIpeBHWe IuBWIm3anuu, ot Erumra 70 Anonwuwu,
ot BaBusiona no Unauu. Kpome TOro, BO MHOXeCTBe
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KYJIBTYP ObLJIM M300pETEHbI KOJIECHUIIBI U IPYTHE CPE/ICTBA MIEPEIBUKEH S, UTOOBI TIepe-
BO3UTH C MECTA HA MECTO CHAPsKEHUeE U BOUCKA. BCE, ueMy JTioin HayYMIIHCh, TTOKA CO3/1a-
BaJIU 3TO, OBLJIO MTO32Ke UCIIOJIH30BAHO /ISl U300peTeHUs 60JIee MOITHBIX BUIOB OPYKHUS.
I'pexu ¥ pUMJISIHE UCIIOJIH30BAJIM 3TO 3HAHUE, PABHO KaK U ITyOOKOe OHUMaHUe
3aKOHOB (U3UKU, UYTOOBI TOCTPOUTH OOEBBIE
ocaiHble MalTUHbL. OTHIM U3 BeJIMYaUIIINX U30-

OpetateJieli B ipeBHEM MU PeE ObLIT ADXUMET, KU B- s
MUK B TpeTheM Beke /10 PoxkaecTtBa XpuHcToBa. < > E
Apxumen ObI MaTEMAaTHUKOM U TPUMEHSJ TO, — é =
yeMy Hay4HuJICs, Ha TPAaKTHUKE, YTOOBI 3aIITUTUTH E: E g
poauoi ropos; — Cupaky3bl. OH CKOHCTPYHPOBaJI oc s

1

KaTamyJbThl, B OCHOBE MeXaHU3Ma KOTOPBIX
JIe’KaJsl TMPUHITUI phIYara, IIBBIPSABIINE OTPOM-
HblE KAMEeHHbIE [VIBIOBI B HACTYIIABIIIE PUMCKHE
Boiicka. Emé oH m300pE€s OrpoMHBIE pHIYATH,
C IIOMOIIIBI0 KOTOPBIX MOXKHO OBLJIO IIEpEeBEPHY Th
CTOSIBIIIE B TaBaHU KOpabJiu Bpara BBEPX THOM
WJIM IPOCTO BBITAIIIUTD U3 BO/BI — /IJ11 3TOT0 ApXUMe/ UCII0JIb30BaJI CJIOKHYIO CUCTEMY
BepEBOK U 6J10K0B. I'opoz stosro conpotussica. OH ObL1
3axBayeH TOJIBKO B pe3yJIbTaTe IPe/IaTeIbCTBA.

ApMuY pUMJISH TPUMEHSIJIM KAaTaIyJIbThI B KAUeCTBE
OCHOBHBIX 0O€BBIX MAIlIMH. BOJIbIIasi 4acTh KaTamyJibT
WCII0JIb30Bajla 3aBOJHOM MEXaHHM3M, UTOOBI OTBOJAHTH
IJIeyo pbhryara kK 3emuie. Korma kperieHus youwpasiu,
B3BEJIEHHBIM pbIYar MPYKUHWJI, IIBBIPSIS KaMHH WJIU
no0ble Jpyryue CHapsAAbl BO Bpara. Takike puUMJIsSHE
ITOJIb30BAJIUCh 0AJIJIUCTOM — OPYKHEM, KOTOPOE HAIIO-
MUHAJIO TUTAHTCKUU apbaJieT U CTPEJISAIO KOMbIMU UJIH
KaMHSAMU Ha OOJIbIIINE PaCCTOSHUA.

ATU U Jpyrue JpeBHHE OpyAusl ObLIN yCOBEpIIEH-
CTBOBaHBl U He pa3 MCIOJb30BAJIUCh B CpeJHUE BeKa.
Ho opHax/1bl, ¢ OSABJIEHUEM OUYEpEeHOr0 U300peTeHNn ,
bannucra BCE OHU yCTapesu. DTUM u3o0peTeHureM ctaj nopox. Cro-

WJIO TOJIBKO TIOPOXY BOMTHU B yHOTpeOJIEHNE, U BCE BUBI
OpY>KH s, KOTOPbIE MOKHO OBLJIO UCII0JIB30BaTh TOJIBKO B OJ1MkHEM 0010, cTaiu Headdek-
TuBHBIL. Co3/1aHMEe ITOPOXa UT'PAET HACTOJIHKO Ba’KHYIO POJIb, UTO MbI IIOCBSITHM €MY BEChH
CIeYIONIUH yPOK.

C nmosiBJIeHNEM IIOPOXa OTHECTPEJIbHOE OPY?KUe CTaJIo TOUHee U cMepTesbHee. [Topox
U3MEHUJI BHENTHUHN BUJI BOUHBI — OT Py?Kel ¢ KDEMHEBBIMU 3aMKaMU JI0 COBPEMEHHBIX
IITYyPMOBBIX BUHTOBOK. APTWJLIEpUS IPHUIILJIAa HA CMeHY OaIsTMCTaM U KaTallyJIbTaM.
A c uzobpeTeHneM paKeT CTaJI0 BO3MOXKHBIM OTIIPABJIATD 3apsA/]] B3PbIBUATKU U3 KaKOMN-
JInOO TOYKHU MHUPA B JIIOOYIO APYTYIO.

B nHauase ypoka Mbl yKe YIOMSAHYJIM, YTO 3HAHU, MIOJyUYeHHbIE B IIPOIlecce U30-
OpeTeHHsI BOEHHBIX TEXHOJIOTHH, MIOMOIJIM B Pa3BUTUM MHOKECTBA MHUPHBIX ITPHUCIIO-
cobsenuit. [TosiBieHNe camoTOB U ¢eliepBEPKOB CTaJI0 BO3MOXKHBIM TOJIBKO Os1arozaps
n300peTEeHHIO TOPOXa. A OrHECTPEJIbHOE OpPY’KHe 3HAYUTEIBHO YIIPOCTHUIIO BBI)KIBAHHE
yeJIoBeKa B IMKON npupojie. CBOE «rpaskJaHCKOe» IPUMEHEHHe BO MHOXKeCTBe 00J1a-
CTel Tak)Ke HAILJIU TeXHOJIOTUH, JieXKallllie B OCHOBE COHAPOB, PalapOB U IOJIBOAHBIX
JIOJTOK, — B 3TOM MbI CMOKeM YOeUThCS B CIIEAYIOIINX YPOKaX.
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~ ~. | HCIIBITBIBAEM KATAIIYJ/IbTY

Iess: [TocTpouTh NPOCTYIO KAaTaIlyJIbTY.

e HeoOxoamMBbIe MAaTE€PHUAJIBI: JTUHENKa, HEOOJIBIIION KyOUK, JTACTHK.

Xopa padoThI

1. Ha OTKpBITOH IIJIOCKOM IIOBEPXHOCTH IIOCTaBb KyOWK, ITOBEPX HErO ITOJIOXKH
JINHEUKY.

2. Ios10xH JIacTUK Ha OAMH KOHeEIl JINHEHKH.

3. Pe3ko yz1apps 1o cBOOOHOMY KOHITY JIMHEHKH.

BbiBOABI

Jlactuk mosnetut B Bo3ayX. IlompoOyit moaBuraTh 6JI0K IOJ JTUHEHKON B pas-
Hble CTOPOHBI U IIOCMOTPEeTh, KaK 3TO MOBJHAET HA pe3ysabTaT. JlaBu Ha JIMHEUKY
C pa3HOU cuJIoi. B KakoM ciryyae JIaCTHK JIETUT JaJIblile BCero? YCTAaHOBU MHUIIIEHD
¥ TIOITPOOY ¥ ITOTIAaCTh B HEE JIACTHKOM.

CMOREWDb OTBETHTL?

« HazoBu camble ApeBHIE BUIbI OPY:KUA.
» Kakoe BoeHHO€ OTKPBITHE CTAJI0 HAN00JIee PEBOIIOIUOHHBIM?
n + Kakoe opy:xue UCIOJIb30BaJIN JPEBHUE PUMJIAHE?

NonPOGYA PA3OGPATLCA

’) * Kak nMeHHO BOeHHbIE Pa3padOTKH MOTYT IIOMOYb JIIOAAM?

» HazoBure no MeHblIeil Mepe ABa He YIIOMAHYTHIX B ypPOKe H300peTeHu
KOTOPBI€ HAIILJIM IPUMEeHeHNe KaK B BOGHHBIX, TAK U B MUPHBIX cdepax

*KM3HH UeJIOBEKaA.

i 1 PBIYATA

* BOCHOBe paboThI KaTaIy/IbThl JIEXKUT MPUHIUAIN pblyara. CyIIecTByeT Tpu
OCHOBHBIX BH/Ia PIYATOB.
— B KOHCTDPYKIIUU pbluaza nep8ozo poda rpy3 HaXOAUTCA HA OHOH CTOPOHE
pbluara, TOYKa OIMOPHI — IO IEHTPY, a CUJIa MPUMEHSIETCS K MPOTHUBOIOJIOKHOMY KOHILY.

PhIuar 5TOro THIIA MCIIOJIb30BAJICS B OKCIIEPUMEHTE C KaTalyJIbTOH.
B pwiuaze emopoeo

[ Pl W0 Rl Purair Tparinir & 20,20
poda Tpy3 HaXOAUTCA

Fipya Terema Crcgn
0 IIEHTPy, a TOYKa e W
r By o
OIOPHI ¥ TOYKA MPUJIOKE- = - '
HUs CHJIBI PACIIOJIOMKEHBI L I _
m Lana

ik
Fiigh

Ha  IPOTHUBOIOJIOKHBIX
KOHI]aX pblUyara — Kak
B KOHCTPYKIHH PyYHOH
TEJIeXKKU.

B pviuazax mpemwezo poda rpy3 ¥ TOUKA OIOPBI PACIIOJIOKEHBI HA TPOTUBOIIOJIOMKHBIX
KOHI[AX, & CHJIa IPUMEHSETCS 110 IIEHTDY.

[Ipumymaii KaTamyssTy, KoTopas paboTasna Obl IO MPUHIMILY pblUara TPeThero poja,
U CK)KU, I0YeMY TaKasl KOHCTPYKIIVSA JIyYIlle, YeM Ta, YTO HCIIOJIb3YET PhIUar IepBoro posa.

T il o
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CJ10BAPb:

Mlouemy nopox B3pbiBaeTca?

OILHI/IM M3 CaMbBIX BAXXHBIX BOEHHBIX OTKPBITUM
cTaJio u3o0peTeHue mopoxa. VICTOKH ero mpowc-
XOXKJIEHUsI He sICHbl. MbI 3HaeM, YTO IOPOX ObLI
OTKpHIT B Kutae. Eciiu BEepUTh HEKOTOPBIM UCTOYHU-
nopox KaM, ero ucnoJsib3oBaJiu emlé B 111 Beke go PoxxkaecTBa

* Gannmucruka XpucToBa, OfHAKO OOJBIIMHCTBO 3alMCell IO3BOJIAET C/esaTh

HONONHUTENbHDIE BBIBOJI, UTO Jla’ke B KuTae oH He ObLJI B IIMPOKOM HCIIOJIb30BAaHUU

CNOBA: BILJIOTH 10 850 roza mocie P. X.

. MagKOCTBONbHOE ITopox — 3TO cMech TPEX OCHOBHBIX HHTPEIUEHTOB: CEPHI,
opyxue cesUTphl (HUTpaTa KajiusA) W yIieposa — OOBIYHO B BHUJIE YIVIA.

« HapesHoii cTBon Ecyn ux cMemath, oJiydeHHasi cMech OyZIeT TOPETh U B3PhIBAThCH.

HuxTo TouHO HE 3HaeT, KakK OBLIIO 06Hapy>1<eHo 9TO YAUBUTEJIbHOE

CBOMCTBO, HO HU3BECTHO, uTO B KuTae mosydyeHHyI0 cMech H3Ha-
YaJIbHO HCIOJI30BAJIN JIJIA co37laHusA ¢eliepBepKoB. i TOro 4ToOBl HAIPaBJIATH
BO Bpara 60MOBbI 1 paKeThl, ero He IIPUMeH AN BILUIOTH /10 X1I Beka.

Jns cTpenpObl KAMHAMY U MeTaJIIMYECKUMH cHapAnamu B Kutae ucnosib3oBasu
nymky u3 6amOyka. Kutalnpl Tak:ke IepBble M300peH MHUCTOJIET C METAJINIECKUM
ctBosioM. Ho Takoe opy:kue Jiep:KaTh B CeKpeTe HEBO3MOKHO, U PeLellT II0PoXa BCKOpe
npubsL1 B EBpory o BestukoMy IIEJIKOBOMY IyTH BMECTE C TOPrOBIAMU. AHTJTMHCKUH
y4€HbIil cap Pomxep BakoH B 1267 rofy 3a/I0KyMeHTHPOBAJI MTOJIyUYeHNe pelernTa u3ro-
TOBJIEHUS TTOpoxa. U ¢ Toro MoMeHTa CO3/1aHKe HOBOT'O OPY KU, KOTOPOe ObI UCIOJIb30-
BaJI0 HOBOOOPETEHHYIO TEXHOJIOTHIO, CTAJIO BOIIPOCOM BpPEMEHH, KOTOPOe YIIJIO Ha JKC-
MEPUMEHTHI U YTy IIIEHU .

ChHavaJsia Ha 3aMeHy KaTalyJibTaM npunuiu nywku. [lepBas MmeTainyeckas mymika
ObLyIa BBeJIeHA B HCIIOJIb30BaHHE MPUOIU3UTENHHO B 1350 roay. CaMbIM OYE€BHUIHBIM
CII0cOo0OM NPUMEHEHHUS ITOpoXa ¢ BOEHHON TOYKU 3peHus Obla TSAKEIas apTUJLIEPHUs.
[Iymku, OfHAKO, MOJYYMJIFCh MACCUBHBIMH M MAaJIONPHUTOMHBIMH JJIs TPAHCIIOPTH-
poBku. [ToaTomy cTasiu co371aBaTh Opy»KH€e MEHBIIIETO pa3Mepa.

[lepBbIMU OBLTM MYIIKETHI ¢ GUTHIBHBIM 3aMKOM, B KOTOPBIX ITOPOX IO/XKUTAJICS
C TOMOIIBI0 MeJJIeHHO ropsmiero ¢utuiasg. C HUIMH BO3HUKJIO HEKOTOPOE KOJinde-
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cTBO TpobsieM. Bo-mepBbIX, TOMKU-
raTb (UTUJIH TPUXOUIIOCH 3apaHee,
BO-BTOPBIX, HOYBIO OrOHb OBLI BHJEH,
U Bpar MOr 3aMeTUTh €ro, U HaKO-
Hell, B CaMblii OTBETCTBEHHBI MOMEHT
¢duTtunp Mor moracHyTh. Kpome TOrO,
HCKpa MOIJIa CJIYYaWHO IMOMKeUb 3aps
paHbIIle BpeMEHH, a 3TO OBLJIO OMACHO JIJIs
crpensaBiiero. [loaToMy Ha CMEHY TAaKOMY
OPY?KUIO IPUIILJIO HOBOE, YTy 4IlleHHOe.

B mwucrosieTe ¢ KpeMHEBBIM 3aMKOM
3aps/ TOJPKUTAJICS OT UCKPBI, KOTOPYIO
KpeMeHb BBIOMBAJI B TOT MOMEHT, KOT/Ia
CTpeJIABIIUY Ha)KMMaJl Ha KypoK. KpeMHEBble MYIIKeThI CTAJIH CAMbIM IOMYJISPHBIM
Opy>KHeM U 0CcTaBaJIUCh UM ¢ cepeauHbl X VII no XIX Bek.

OpnHO¥ 13 MepBBIX MPO06JIEM B U3TOTOBJIEHUH MTOPOXa OBLIM MOUCKU CIIOCOOa PaBHO-
MEpPHO IepeMeNaTh Bce TP UHTPEINEHTA. YTOJIb, KaK CaMbIi JIETKUH U3 HUX, COOMpPAJICS
HaBepXy CMECH, a CeJINTPa OIycKajach BHU3. BBISCHUIOCH, YTO BCE 3TH KOMIIOHEHTHI
MOKHO CMEIIATh € JKUTKOCTBHIO, II0CJIE YEeTO BBICYIIUTD U IIOJIyYUTh I'PAHYJIbL. TO 3HAUH-

. TeJIbHO MOBBICUIIO 9 dEKTUBHOCTD IOPOXA.

Kak TOJBKO OTHECTpEeJIbHOE OpYKHe
Y TIOPOX CTaJIH JIOCTYITHBI ¥ 00JIee UJIN MEeHee
HaJIE’KHBI, OOJIBINIAS YAaCTh PaHee UCII0JIb3Y-
€MOr'0 OpY?KHf BBIILJIA U3 yHOTpeOJIeHHA.
[Iymky npunui Ha CMeHY KaTamysabTam
KpemHéBoe opyxue 1 OajTuCcTaM, Py>Kbs U MUCTOJIETHI — MeYaM

u konbAM. [loHazobunach HOBas 00JaCTh
HAyKH, YTOOBI U3YUHUTH CIIOCOOBI O0iee 3(D(HEKTUBHOTO HCIIOJIH30BAHUS HOBOTO OPY KU,
9To HampaBJieHUe GUUKHU [TOJTYYUIIO Ha3BaHKE 0AJIJTUCTUKA. JKCIIEPTHI B 00J1acTH 6aJI-
JINCTUKU U3YYaIOT TPAEKTOPUHU ABUKEHUA 00beKTOB. IlyIieunsle g7ipa u myJy He IpoJie-
JIBIBAIOT W/IEAJILHO MPAMOU IyTh CKBO3b BO3AYyX. V3-3a CHJIBI NPUTSIKEHUSA IMIYIIEUHOE
sa7po OyzaeT aBurathes 1o ayre. Cujia BRICTPeIa TOJIKAET €r0 BIIEPE, a CHJIa IPUTSKEHU ST
TAHET BHU3. [[03TOMY crienuanucTsl B 006JI1aCTH apTUJIJIEPUH JIOJI’KHBI 3HATH, KAK KOMIIEH-
CHPOBATh CHJIY IIPUTSKEHUS, UTOOBI PO IOCTUIJIO JKeJTaeMOH LIEJIH.

( v ISOBPETAEM I1IOPOX

IHesb: MOHATH, KaK OBLJ YJIyUIlleH TOPOX.
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HeoOxomumble MaTepHUaJIbI: 3EPHBINIKN BO3AYITHOU KyKYypPY3bl,
CBIPOU pHC, MyKa.

Xoxa padoThI

1. TIoJtoxku TIO JIBE CTOJIOBBIE JIOKKU KYKYPY3HBIX 3€PEH, PHUCAa U MYKHU B TTTyOOKYIO
MHUCKY.

2. Ilepemernaii. OTH TPX KOMIIOHEHTA OY/Iy T IPEICTABJIATH COOOMH T€, KOTOPBIE UCIIOJIb-
3YIOTCS TP M3TOTOBJIEHHWM TOpoxa. Korja mopox TIaresbHO IMEpeMeInBaJIH,
IOJIYYaJICs HEILJIOXOHM pe3ysIbTart, HO J0JIT0 IIepeMeIIaHHbBIM OH HE OCTaBaJICS.

3. MeasienHo mmokavai Mucky. Yro mpoucxoaut? KyKypy3Hble 3EpHBIIIKN HE TAKHE
IJIOTHBIE, KaK OCTAaJIbHbIE HUHTPEAUEHTHI, IO3TOMY OHU IIOJTHUMAIOTCS Ha CAMBIN
BepX IOJIyYeHHOH cMecH. MyKa IIJIOTHee BCETro, ¥ OHA OIYCKAETCs Ha THO MUCKH.
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4. Tenieps BJIel Yy Th-UyTh BOABI B CBOIO CMECH U IIEpEMeEIail XOPOIIIEHBKO.

5. Pa3zmakp TO, YTO MOJIYyYUJIOCH, TIO KYCOUKY (DOJIBTH U JJall BBICOXHYTb. BhICyIIIeH-
HYIO CMeCh MOKHO pa3jioMaTh Ha 00Jjiee MeJIKHe KyCOUKH, B KaXK/I0M U3 KOTOPBIX
Oy/lyT Bce TPU HEOOXOAMMBIX KOMIIOHEHTA — U TENEPh OHU Oy T KPEITKO CBSA3aHBI.

BeiBOA,

VimMeHHO Tak u ObL1 yryuieH nmopox. Camo co0oi, mosryuyeHHbIe TOOOH rpaHyJIbl
KyJia OoJipllle IO pa3Mepy, YeM I'paHyJIbl IOpOXa, HO UJiesi UMeHHO TakoBa. Eciu
y TeOs1 OCTaINCh 3EPHBIIIKH KYKYPY3bl, MOKEIb C/IeJIaTh ITOMKOPH: KOTZa OH XJIO-
IIaeT, IPeZICTaBb cebe, UTO 5TO B3PHIBAETCA MOPOX. A IIOTOM CMOXKEIIH C Y/IOBOJIb-
CTBUEM TEPEKYCUTb.

CMOREWDb OTBETHTL?

* KT0 n306pé.1 mopox?
o JI1sl Yero U3HAYaJIbHO UCII0/Ib30BAJIU TOPOX?

s Kak mopox yzaJioch caesiaTh 00/iee HaAe:KHbIM?
* Y10 TaKoe 0aJINCTUKA?
o C KaKMMHY TPYAHOCTAMH IPH UCIIOJIb30BAHUH MYIIKETa ¢ PUTUIBHBIM 3aM-
KOM CTOJIKHY/IMCh JIIOAU?

CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

1

NEPEABWXEHUA

CPEACTBA

2

NonPOGYA PA3OGPATLCH

f ’- YeM IMynIKa MOX0Ka HA KATaMmyJabTy?
* YUem OHA OTVIMYaeTCA OT KaTamyJabThI?
* Kak MO2KHO HCII0/1b30BaTh NOPOX B MUPHBIX LEIAX?
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1 IIOBBITITAEM TOYHOCTD

* I/I3r0TOBJIeHHe PYKbSl — CJIOXKHBIM U TPYAOEMKHUU mporecc. KpemMHEBBIE
PY>Kbs U3TOTABJIUBAJINCH Ky3HEI]JAMHU TOYHO 110 CTPOTUM CTaHZIApTaAM TeX
7/ nHem.

Mopenb pyskeil, KOTOpble MPUMEHSJINCh BO BpeMeHa
Boiinbl 32 He3aBucuMocTh B CoeHéHHbIX [lITaTax Ame-
puku, npo3Banu «bpayH Becc». Bosbmias yacth U3 HHUX
MIPEJICTABJISIJIO COOOH IVIAJKOCTBOJIBHOE OpPY:KHE. ITO
3HAYUT, YTO CTBOJI PYKbsI BHYTPH OBLJI IMOJTHOCTHIO TJIAJI-
KuUM. 3roTaBimBaeTcs TaKOW CTBOJI CJIEAYIOIUM OOpa-
30M: METAJIJI CBepJAT Bce Oosiee MHMPOKUMU CBEpPJIAMH,
[IOKa IIMPUHA OTBEPCTUSA He CTAaHET HYXKHOTO pa3Mepa,
I0CJIe Yero CTBOJI BHYTPU MOJIUPYeTCs 0 IOJIHOH IJIaJIKO-
ctu. [1agkue cTBOJIBI — y IPOOOBUKOB.

Ho GOIBIITUHCTBO py»KeW U MUCTOJIETOB Celyac UMEIT
Hape3HOH CTBOJI, Y KOTOPOT'O BHYTPH BBICEYEH CBOPAYHU-
BaOLUICA cIIUpasibio xk€EN00. Korya cTpesnsior us opyxus
C TaKUM CTBOJIOM, IIyJIfl IBUXKETCHA BJIOJIb TOTO Kesto6a
U BbLJIETAET U3 JIyJIa, OBICTPO BpaIllascCh, U TOUHEE MOIA/IAeT B IIeJIb.

Kaxk Tb1 ymaenis, moueMy Hape3HOH CTBOJI YBeJTMYHUBAET TOUHOCTH? B KakoM Buzie criopTa
WUTPOK PACKPYYUBAET MU, YTOOBI OBITH O0JIEE€ METKHM?

BbITOBbIE
YAOBCTBA

A

Bup Hape3Horo crBojia U3HYTpK

6 PA3BJIEYEHUA 5 MEAWMLVHA
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CPEACTBA
MEPEOQAYUN
MHOOPMALIUN

CPEACTBA 1
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CJ10BAPb:

* TyceHuua

+ TpaKu

+ 60eBasd MalLUHA
nexotb! (BMI)

Ay “

M

Kak nepeABMIalOTCA TAHKKU?

OJIBIIIMHCTBO TEXHOJIOTUH COBPEMEHHBIX aBTOMO-

Ousiell «BHIPOCJIO» U3 Pa3pabOTOK TAHKOB MEPHOZA
Bropoii MmupoBoii BoHBL. Ho 0TKy1a BOOOIIIE TOSABHIICS
taHk? OTKyZia B35J1ach UJies TaKOW KOHCTPYKITUU?

CaMbpIM IpeBHUM BOEHHBIM TPAHCIOPTHBIM CPEJ-
cTBOM ObL1a KosiecHuna. KosecHuiy npuaymanu B MeconotaMuu
0KO0JIO 2000 roza no Poxzecrsa Xpucrosa. Ha bim:kaem BocToke
710 1700 rozaa A0 P.X. KojleCcHUIBI UCIIOJIb30BAJIUCH IIOBCEMECTHO,
a K 1500 rogy o P.X. pacnpocrpanusnuce B Asuio u Espomny. Ilep-
cuzckuil aps Kup Bo Bpems cBoux 3aBoeBaHuil B VI Beke /10 P. X.
MpeJIIIOUYNTa HEOOJIbIIINE KOJIECHUIIbI, B KOTOpbIE ITOMEIasoch

YeThIpe JIyYHUKA: OHU IIPOPBIBAJIMCh CKBO3b BPasKeCKOe BOMCKO, OChITIasl COJIIAT IPaioM
crpesn. Emé y Kupa 6b11i 60J1bIITHE KOJIECHHUIIBI, B KOTOPBIE 3alpsATa n ObIKOB. Takas
KOJIECHHIIA BMeIIlajia 20 COJI/IaT, lepeMelnasach ObICTpee, YeM IMEIINe BOUHBI, a COJIAAThI
C He€ CTPeJIsJIA U3 JIYKOB U Opocasii B MPOTHUBHUKA KOIIbS MIPUIlEJIbHEE, UeM Ha OerYy.

B npeBHOCTH OBLIIO €IIE OJTHO «TPAHCIIOPTHOE CPECTBO», KOTOPOE MPU/IaBaJIO AaDMUH
JIOTIOJITHUTEJIbHYI0 MOIIlb, MOOUJIBHOCTDh M 00ECIeYrBajio COJIaTaM JOIMOJTHUTETbHYIO
3amuTy. Peusb u1éT 0 60eBbIX CI0HAX. BoeBbIe CJIOHBI CHaYaJIa UCIOJIb30BAJICh TOJIBKO
B IOro-BocrouHoit Asmu u Adpuke,

TO €CTh TaM, rjie OHU 00uTatoT. CJIOH OBLT |r

OCHOBHOH TsKEJIOH 0OO0EBOM eqUHUIIEH,
U He TOJIbKO u3 3a 60eBoi 3ddeKTuB-
HOCTH, HO ¥ M3-32 ICUXOJIOTHYECKOTO
s¢pdexTta. CI0HOB UCHOIB30BAIHN U IPO-
THB TENTUX BOMHOB, U TPOTUB KOHHUIIBI.
B 331 rony no P.X. B 6utBe mpu I'aBrame-
Jjax apmusa Asnekcanapa MaxkesOHCKOTO
BCTPETHJIaCh ¢ OOEBBHIMH CJIOHAMU TIEp-
cuzckoit apmuu. CJI0HBI HACTOJIBKO IOpa-
3UJIN AJIEKCaHZpa CBOEH MOIIbI0, YTO

HEKOTOPOE BPEMS OH CaM HCIO/Ib30BAT Pamcec Il Ha KonecHuLe Npu B3ATUN XETTCKOro ropoAa

X B KQUECTBE TSKEJIOTO BOOPYXKEHHA.

'100

Hanypa, Xl Bek go P. X.
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KoJstecHu1ibl 1 O0€BbIE CJIOHBI — MOMBITKA
obecIrieunTh apMHUI0 MAaHEBPEHHBIMU, 3aIIlH-
IMEHHBIMU OpOHENH BOHCKAMH, KOTODPBIE
MOTJI OBICTPO BOPBAaThCS B PAMBI Bpaske-
CKOT'O BOHCKA W YJIaPUTh CHUJIHO U HEOXKU-
JIaHHO. BOT TOJIBKO M KOJIECHUIIAM, ¥ CJIOHAM

He XBaTaJjo CKOPOCTU, BOMHBI B KOJIECHUIIAX g_
BCE-TaKU ObLJIN YSI3BUMBI, a CJIOHBI B IIAHUKE 35 =
Besiu cebsi HempeacKadyeMo W MOIJIM pac- -~ E‘tg
TONTATh CBOUX 3Ke cosaaT. Ciexyromui EE e
9Tall Pa3BUTUA TAKEJIOTO BOOPYKEHUS — ocs

1

BCaIHUKOB B OpPOHE TIOCaINJIN Ha JIOIIaeil
B OpoHe. Takoii BapuaHT ObLJI Ty YIlle, IOTOMY
YTO, BO-TIEPBBIX, HE OBLJIO KOJIEC, KOTOPBIE
MOTJIH 3aCTPATh U 3aTOPMO3UTDH KOJIECHUILY,
BO-BTOPBIX, JIOIIABIO YIIPABJIATH JIErUe, YeM CJIOHOM, /Ia U MCIIyraHHAs JIOMIa b ObLia
He TaK OIlacHa, Kak cyioH. [ToaTomy OpOHMpOBaHHAs KaBaJjiepHs OCTaBaach BasKHOU
YacThIO JIIOO0N apMUU Ha TTPOTSI?KEHUH JIOJITHX 1000 JIET.

Curyanusa usMmenusacek B XIV Beke, ¢ IOABJIEHUEM OIHECTPEJIBHOIO OpYyKUA. PyxKbsA
U MYIIKA CTAaHOBUJIUCH BCE MOII[HEE, a TPAAUIMOHHAS OPOHS CTaJla HEHAIEKHOU 3allu-
TOU M IIOCTENEeHHO ycTapesia. CKOpOCTh 1 MAaHEBPEHHOCTD JIOIIA IEH MO-TIPEKHEMY TaBaJIH
MIPENMYIIECTBO KaBaJepHUU, HO BCAIHUKU ObLIIN YA3BUMBI JIJIs pyKeiiHoro orus. Iloce-
IYIOIHME TSATh BEKOB BCE BHHUMaHME ObLIO OOpAaIlleHO HAa YCOBEPIIEHCTBOBAHWE OTHE-
CTPEJILHOTO OPY KU, ¥ TPAKTUUECKH HUYEro He ObLJIO MPU/TyMaHO JJIs 3alIUThI COJIZAT.

3areMm, B cepenune I'pakgaHckoil BorHBI B CIIIA, GbLIO cieJIaHO OJTHO OTKPBITHE,
KOTOpO€ He MMeJIO HENOCPEACTBEHHOTO OTHOIIIEHUS K TAHKAM, HO, TEM He MeHee, JaJI0
TOJTYOK Pa3BUTHIO MBICJIHM B IIPaBUJILHOM HalpaBjieHuU. B mapTe 1862 roja mpousoriia
ouTBa MeXy ABYMs Kopabsisamu — «MoHutop» u «Meppumak». Uto ke B 3TOi OUTBe
OBLJIO TaKOT0 0cOOeHHOr0? IIpOCTO 5TO OBLIIO IEPBOE CPAXKEHHE MEXKTY IBYMS OPOHHPO-
BaHHBIMH KOpabsisiMu. JIo 3TOro kopabsiu ObLJIM MIPOCTO JIEPEBAHHBIMHE. ThI CIIPOCHUIIIb,
KaKoe OTHOIIIEHUE 3TO UMeeT K TaHKaM? Bcé mpocTo: mocse nepBbIx OpOHUPOBAHHBIX
KOopabJIel CTaJI CTPOUTHCS BCE HOBBIE M HOBbIE OPOHEHOCIIBI. 1 MOCTENEHHO KOHCTPYK-
TOPBI CTaJIN 33[yMbIBaThCS, & HEJIB3S JIU CO3/IaTh TAKYIO *Ke OPOHUPOBAaHHYIO MAIIIHHY,
HO 4YTOOBI OHa TepeABUTAJIACh IO CyIlle M HCIO0JIb30BaJIach Kak 0e30macHbId 00eBOM
TPaHCIIOPT AJ1 coat. Tak poausiack ues Co37aHus TAHKA.

Pa3zpaboTKy GPOHMPOBAHHOHN CyXOITyTHOM MAIlITHBI TOPMO3HJIA OfHA MpobseMa —
n3-3a OOJIBIIOTO Beca Y TAaKOM MAIIMHBI Oy/IyT JIOMaThCs WJIM 3aCTPEBaTh B I'DYHTE
KoJsiéca. [ToaToMy IpOIILIO ere HeMaJsIo BpEMEHH, IIPEKE YeM IOSBUIICS MIEPBBIM TAHK.

B Hauasie IlepBoil MUPOBOI BOMHBI HACTYIMJI TAKOM MOMEHT, KOT/ia BOMHA IpeBpa-
THJIaCh B KPOBaBYI0 OOMHIO: MyJIEMETHI KOCUJIHM COJI- SHAETE JIH BbI?

JlaT COTHSIMM, JIOPOTU OBLIM Pa3OUTHI apTUJLIEPUEH, -

moe3/la He MOIJIM JIBUTATbCsS W3-3a pPa3pylIEHHBIX V3BeCTHbIi NcaTenb, aBTop
’KeJIe3HBIX Jiopor. Hy»xHa 6bL1a caMOXOIHAsS MAIIMHA,  dhautacTUUECKIX NPOMN3BEACHMIA
XOPOIIO 3AIMIEHHA U C XOPOLIEH OTHEBOM MOIIBIO.  [epBept Yannc ewd & 1903 rogy

Bpuranckui odpunep IpHecT CYMHTOH HPel-  cozpan pacckas, B KOTOPOM ONU-
JIOXKMJI  BAapUAHT —HA3eMHOr0  GPOHHPOBAHHOIO  can cyxomyTHylo BPOHUPOBAHHYIO

TPAHCIIOPTHOTO CPeicTBa. B 1914 rofly OH YC/IBIIIAT  maumHy ¢ napoBbiM ABUraTenem.
ot apyra u3 H0:xHO#i AQPUKY O CeIbCKOXO3SANCTBEH-  MoxeT, MMEHHO 3TO 1 BIAOXHO-
HOW MaIllMHe, KOTOPAs e3/{1jIa He Ha KoJIécax. Y 9TOH  gyno nzobpetateneii TaHKa?

Boopy:xeHue cpeHeBeKOBOro pbiljaps
(Metpononuten-myseit, Holo-opk)

NEPEABWXEHUA

CPEACTBA
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MAITUHBI ObLJI TYCEHUYHBIA XOJI, €€ BeC pABHOMEPHO PacIpeeisiyiCs 0 MJI0CKOU Tyce-
HUIIe, M MAIlIFHA He yBA3asa B rpyHTe. CYHHTOH OBLT YBEPEH, UTO TYCEHUIIBI 0Oecrevar
TSKEJI0M OPOHUPOBAHHOHN MallWHE HEOOXOAUMYIO BBICOKYIO IIPOXOANUMOCTb. CyHHTOHA
moJi/iepkasl YUHCTOH YepuuJiib, KOTOPBIM ObLI HA TOT MOMEHT MHHUCTPOM MOpPCKOTro
¢dsroTa BetmkoOpuTaHNy, U BCKOPE CHENNAIbHBINA KOMUTET 3aHAJICA pa3paboTKoi 6po-
HUPOBAaHHOUM 60€BOY MaIIMHBI HA TYCEHUYHOM XOZLY.

=

§ Miwiianaig MNofibpesnmeiiuig a7 By s0neco I‘ycennua npeacTas-
<35 < JiseT coboW  3aMKHYTYIO
g :1: a MeTaJLTAYECKY IO JIEHTY,
ur o, e COCTOSIIIIYI0 M3 OTAEIbHBIX
OC s 3BEHbEB — TPAKOB,— COe-

1

ILHHéHHBIX ImapHUpaMH.
BHenHAsA IIOBEPXHOCTb

=

= (xema pa6oTbl ryceHUYHOTO ABMKUTENA IYCEHHILpI CHADKENA BbICTY-
< ¥ P y A namu  (2pyHmosauenamu),
@ = KOTOpBIe obecreynBaoT
.,.91: E,.: CLIEIUIEHUe C I'DYHTOM, a Ha BHYTDEHHEH e€ IOBEPXHOCTH HMEIOTCS BIAJWHBI WU
o w BBICTYIIBI, C KOTOPBIMH B3aMMOJIEHCTBYIOT BEAYIIHE KOJIECA U MHOTOUHCIIEHHbIE KAaTKU

MalruHbl. Takoe yCTPOMCTBO JIa€T BO3MOKHOCTh T'yCEHHMYHOMY TPAHCIIOPTY IepeMe-
AThCSA MOYTH 110 JTI000MY 6e3710p0Kbi0. Ecitu 17151 moe3710B He0OX0AMMO ITPOKJIAIbIBATh
’KeJIe3HbIE KOJIEH, TO TYCEHMYHAs MallnHa, COOCTBEHHO TOBOPs, BO3UT KOJIEU C COOOM.

[lepBbrii  pabouynii TaHK OBLI IOCTPOEH
B 1915 TOAy, ¥ Ha3BaJk ero «MaJleHbKUH Buim».
B TaHKe MOT TOMECTHUTBCSA SKUIIAK U3 BOCHBMU YeJI0-
BeK, a CBepXy y Hero Oblla yCTaHOBJIEHA OOJIbIIas
opyauitHas bamHA. Ho okazanock, YTO KOHCTPYK-
I[UsI TYCEHUI[ 3TOr0 TaHKAa ObLIa HE0CTATOYHO
MpOJlyMaHa, a Opy/iniiHas 6arrHs ObljIa CIUIITKOM
TAKENOU. [103TOMY KOHCTPYKITUIO TaHKa J0pabo-
TaJIv, U BMecTo «MaJsieHbkoro Busin» mosBuiics
«Bospimon Busin». 9TOT BapuaHT OBLI MOIITHEE,
y Hero ObLJIO yiKe IIeCTh OPYAUM, TOUHEee — YeThIpe

OparmeHT ryceHMubl TaHKa MIIKH U 7B TYJIEMETA.
[TepBBIi pa3 3TH TaHKU Y4acTBOBAJIH B OO0
15 ceHTAOpPs 1916 roma. VI XoTs MalnHa ObLIa ellé AajieKa OT COBEPIIIEHCTBA, BCE CTPAHBI,
y4acTBOBABIIIME B BOIHE, OBICTPO OCO3HAJIU IIPEUMYIIECTBA OPOHHMPOBAHHON TEXHUKH,
KOTOpasi MOXKET CIIOKOMHO Iepecedb OKOIIbI M MPOPBATh KOJIIOUYIO MPOBOJIOKY, OTKPHIB
JIOPOTY TIEXOTE.

Co BpeméH IlepBoii MHUPOBOM BOWHBI
TaHKU CTaJIM HAMHOTO OBICTpee, BO3pociia
HX OTHEBasl MOIIIb.

OcuoBHo1 60eBoi Tank CIITA ceromus —
M1 «Abpamc». Ha HEM ycTaHOBJIEHA HApE3-
Had 105-MM nymka M68, HO BO3MOXeH
BapUAHT 3aMeHbl Ha 120-MM IJIa/IKO-
CTBOJIBHYIO IIYIIKY, CHAPAA KOTOPOH CIIO-
cobeH MpoOUTh OPOHIO BPAKECKOTO TaHKA.
Y 3TOro TaHka HECKOJIbKO CHCTEM IIpHlle-
JIUBAHUA, Cped HUX: Nepuckonuueckuil TaHk M1 A1 «A6pamc»
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MOHOKy/1ApHbIN npunes co serpoennniM asep-  JHAETE JIW BbI?
HBIM /1aJIBHOMEPOM U TeJIeCKOIIMYeCKUU IpHu-
1ies1. JIBUraTesb — ra3oTypOMHHBIM, 110 Tapame- B nepeBope ¢ aHIMMNCKOTO «TaHK»
TpaM CXOJIHBIH C JIBUTATEJIEM BEPTOJIETA. 0603HauaeT «6aK» Unmn «UUCTepHa.
Vkpaunckuii Tank BM «Onaom», B oTiu- —[104emy Tak Hassanu 60eByto MaLmHy?
ype OoT GOJBIIMHCTBA APYTHX TAHKOB, cHaGxkéH KOra Ha GpoHT oTnpaBnAnmcy nepsble
ABTOMAaTOM 3apsskaHUsA. bByarosaps 3ToMy oOH  TaHKM, GpuTaHCKas KOHTppasBeAka
00671a/1aeT TOBBHINIEHHOW CKOPOCTPENBHOCTBIO —  MYCTWNa CAyX, YTO POCCUIACKOe NpaBu-
710 8 BbICTpeJIOB B MUHYTY. OCHOBHBIM BOOpY:Ke-  T€/IbCTBO 3aKa3asio NapTuio TOMMBHbIX
HueM «O110Ta» SBJIAETCA 125-MM IVIaKOCTBOJIL- ~ UACTEPH. lMoa BMAOM LMCTEPH TaHKM
Had mymka. E€ cTBouI ABjIsieTcsa GbICTPOCHEMHBIM W OTNPABUANC MO XKeNe3How fopore,
1 MOXeT OBITh 3aMEHEH B IOJIEBBIX yCJIOBHAX. 0/1aro pasmepbl 1 ¢opma BrosHe cooT-
Bamns mosopaunBaerca Ha 180 rpajycoB MeHee —BETCTBOBanu. iHTepecHo, uto B Poccun
4eM 3a 5 ceKyH/I. «OIIoT» cnocobeH BecTH OroH, — HOBYIO 60EBYIO MaLUVHY NEPBOHA-
OpOHEOONHBIMH, KYMYJIATUBHBIMH, OCKOJIOUHO- 4Ya/IbHO Ha3blBajn «/10XaHb».
¢dyracHbBIMU CHaps/laMHd ¥ IPOTHUBOTAHKOBBIMU
yIpaBJIsieMbIMU paKeTaMHU C CUCTEMOU yIpaBJie-
HUA TI0 Jla3epHOMY Jy4y. IloMuMoO mpouHeniei
OpOHU, 3TOT TaHK HMeeT OOJIbIIOE KOJIMYECTBO
ZIPYTHX CIIOCOOOB 3aIUTHI: HAIIPHMEP, OH CIOCO-
OeH CcTaBUTH ABIMOBYIO 3aBeCY U COMBATH € Kypca
Bpa’keCKHe IIPOTUBOTAHKOBBIE PAKETHI, CO3/1aBasd
cBeTOBble ToMexU. «O1I0T» MokeT (popcrupoBaTh
BOJIOEMBI IJTyOMHOH 10 5 METPOB (B TO BpeMs Kak
M1 «AGpamc» croco0eH NpeojiosieBaTh BOJIHBIE
Iperpaibl He 60JIee 2 METPOB B IVIYOHHY).

CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

CPEACTBA 1
NEPEABWXEHUA
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Tauk BM «Onnot»

Ho Ha BOOpYXeHUHM apMUH TOJI?KHBI
OBITH HE TOJIPKO TaKHe TUTaHTHL. Y MaJjieHb-
KHX TAHKOB TOXKE €CTh MHOKECTBO JOCTO-
uHCTB. CyIIecTBYIOT, HampuMep, OOeBbIE
mamuHbl 1exorbl (BMII), xkoTopble
IIOMHUMO SKHIIaKa MEPEBO3AT B JECAHTHOM
OTCEKE OIpPeIeIEHHOE YHCJIO IIEXOTHHIIEB.

Tak 4TO B COBpeMEHHOH apMuu OOEBOH
KOJIECHUIIEH YK€ HUKOTO He YIUBHIIIb. boeBas mawmuHa nexotbl (bMI) M2 «bpagnu»

= ) IIOYEMY I'YCEHUIIbI JIYUIIIE?

IICJII): AOKa3aThb, YTO TaHK JIy4IlI€ ABUXKETCA Ha TYCEHNYHOM XOaYy.

BbITOBbIE
YAOBCTBA

A

HeOGXO,III/IMI)Ie MaT€pHuaJabl: IVIACTUJINH, ABE A€PEBAHHDBIC KATYIIIKH
HUTOK, ABE€ IIJIOCKUX AE€PEBAHHDBIX IIJITAHOYKH, KHUTH.

h, i

Xoxa padboThI

1. PackaTalfi IJIACTHMJIMH B TOHKYIO HPSAMOYTOJBHYIO «JIENENIKY» IPUMEPHO
10 X 12 CM.

2. I[Tonoxku kaTyIIKyu HAOOK, KaK MOKAa3aHO Ha PUCYHKe (TOJBKO MOKA He MOAKJIa-
ZbIBAH IO/1 HUX IJIAHKU) — 3TO Oy T KoJiéca MamtuHbl. He BjjaBiauBai KaTyku
B IUIACTUJIVH.

6 PA3BJIEYEHUA 5 MEAWMLVHA
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3. [Toy102kM HA KaTYIIKY KHUTH. Karyiku i A
4. CHUMU KHUTH U yOepu KaTyIIKU.
[TocMoTpu Ha BMSATHUHBI, KOTO- r
pble  OCTaJHUCh OT KaTyIIeK =

-
—_ ~ Hna%‘
Ha IIJIaCTHUJINHE.

5. Pasriagip moBepXHOCTH IJIacTHJIMHA. [1010KM Ha HEro JBe JepPeBSHHBIX IIJIa-

- -

=

= HOYKHU U TIOCTaBb Ha IJIAHKU KATYIIKU, KAK Ha PUCYHKE.
<5 < 6. Iloy10k¥ HA KATYIIKU Te »Ke KHUTH.
b= = 7. CHUMU KHUTH U yOepH KaTyIIKHU. YOepH MJIaHKU U PAaCCMOTPU BMATUHBI HA I1J1a-
oA e CTHJIMHE.
a w X
OC S

Bonpocsl

1

e UeM O0TJINUAIOTCA OTIIEYATKU?
+ [Touemy BO BTOPOM cCJjiyyae BMATUHBI MEHbIIIE?
e Yem 5TO MOXO3Ke HA T'yCEHUIbl TAHKA?

CMOREWDb OTBETHTL?

NEPEABWXXEHNSA

CPEACTBA

« KakoBa posib TaHKAQ B BOEHHBIX JIEUCTBUAX?
7 « HazoBu ipeBHEeHIIIE BOEHHBIE CPEICTBA NEPeABUKEHNA?
n + Kakoe nzo0pereHue cesnaja0 TpaAUIHOHHYIO PHIIAPCKYI0 OPOHIO Oeco-
JIE3HOU?
» Kakoe nso0peTreHue crmoco06CTBOBAJIO IMOABJIEHUIO TAHKA?
» Koraa 0b1s11 1300peTeHbl nepBble TAHKU?
* Kak ycTpoeHbl ryceHuIbI?

2

=
=
i
Ll

I
I o
I
w o
o m
[ I~

NonPOGYA PA3OGPATLCA

s ,. IToueMy TaHK MOKeT JIBUTaThCA TOJIBKO HA TYCEHUYHOM XOAY?
» Kak camoJ/IET MO2KeT 3aMEeHUTHh TAHK B BOEHHBIX JIEHCTBUAX?
¢ [Iouemy TaHKHM /10 CUX IIOP HYKHBI?

3

BbITOBbIE
YAOBCTBA

i y BEH3UH NJIN IN3EJIBHOE TOIL/INBO?

* TaHKa M1 «AGpamMc» — ra3oTypOMHHBIN ABUTATENb. [IBUTaTEh TAKOTO

A

TUIA II03BOJI€T TAHKY IE€PE/IBUTAThCSA MPAKTUYECKU IO JII0O0H MecT-
/' HOCTH C TaKOH CKOPOCTHIO, 0 KOTOPOU BO BpeMeHa [lepBoii MHUPOBOU BOMHBI
U MeYTaTh-TO He MOrIn. CKOPOCTh ¥ MOIITHOCTH — BOT IJIaBHBIE ITPEUMYIIeCTBA ra30TypOUH-
HOTO JIBUTATEJIS.
Ho cymecTByeTr MHEHUE, UTO JJis TaHKA OOJIBIIE IOJXOAUT AU3EIbHBIA JIBUTATEJIb.
B 11060M KOHCTPYKTOPCKOM MPOEKTE Pa3pabOTYNK BBIHYKEH PellaTh BOIPOCHI, HA KOTO-
pble HeT YETKUX OJHO3HAYHBIX OTBETOB. B TakoH cUTyanny Hy»>KHO B3BEIINBATh BCE «3a»
U «IIPOTHUB», BCE ILIIOCHI U MUHYCHI KQXKJI0TO BApUAHTA. Y IU3€JIHOTO IBUTATEJIS ECTH IIpe-
UMyIIecTBa: OH Oosiee 3(pdeKTUBEH, y HETO MeHbIIle OTpeOeHNe TOIJIUBA, OH JIEIIeBJIe.
Jln3enbHBIN JIBUTATENH c1abee HarpeBaeTcs, IO3TOMY ero TpyAHee 00HAPYKUTh TEIJIOBU-
30poM. OHAKO U3EJIbHBIA IBUTATEJTH IIJIOX0 PAOOTAET TPU HU3KUX TEMIIEPATYPax, O0JIbIIe
U TsKeJlee, UeM JIBUTaTesb, paboTaronuii Ha 6eH3MHe, M OH He TaKOU MOITHBIHN, TO3TOMY
TaHK Oy/IeT IBUTaThCs MeJJIEHHEE.
Ecsn 651 ThI ObLJT KOHCTPYKTOPOM U paboTast Obl HaJi HOBBIM TAHKOM, KaKO! JBUTaTeJIb
BBIOpaJI OB U TOUEMY?
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CJ10BAPb:

NoABOAHAA NOAKA
(cy6bmapuna)
nnaByy4ecTb
6annacr

rpe6Hoi BUHT
BepTUKaNbHbIi

pynb
roOpu3oHTaNbHble

pynun
py6ka
Topnepa

JIONMONTHUTENbHDIE
CU10BA:

6atuckad

flouemy noAsoAHaA NoAKa
MOKET HaXoAUTbCA NoA BOAOKH?

HOIIBOI(HaH JOAKA WJIN CyOMapwMHa — 3TO
KOpabJib, KOTOPBIH MOKET IOJIHOCTBHIO IOTPY-
J)KaTbCsA B BOAY U JJIUTEJbHOE BPEMSA HaXOJUThCA
M JIeHCTBOBATh B IIOABOAHOM IIOJIOKEHUH. IIogBO-
JIHYIO JIOJKY CO3/1aBaJIl KAaK HUCKJIIOUUTEJBHO BOEH-
HBIH KOpabJib. Ho B Hallle BpeMs cyOMapHHbBI UCIIOIb3YIOT HE TOJIBKO
B BOEHHBIX I1€JIsX, HO U /1151 MUPHBIX UCCJIEIOBAHUU OKeaHa.

Kax paGoraer noasoAHaa noakas

Unes 60eBOro moZiBOAHOIO Kopabsis BUTaa B BO3AYXe COTHU
set. Jleonapno 1a Bunuu, no siereHie, Jaxe caesaaj MpoeKT TAKOTO
KOopabJisi, HO 3aTeM YHUUTOXKUJI U YePTEKH, U ONHCAHUE.

Jns co3zaHus MOABOJHOM JIOIKU HYKHO PEIIUTh HECKOJIBKO
npobJsiem. IlepBasi: 4TO fe1aTh ¢ 1aBydyecthio? Il1aBydyecTs — 3TO
CIOCOOHOCTH TeJia, MOTPYKEHHOTO B JKUKOCTh, OCTABaThCSA B PaB-
HOBeCHH, He NOTIPY»KasAch U He BBIXOJA u3 Hee. Ecyu Tesio morpy-
3UTh B BOZLY, TO HAa HETO OYyZIeT JeHCTBOBATh BHITAJTKUBAIOIIAS CUJIA,
paBHaA Macce TeJia. [IymaBydecTs HAIPAMYIO 3aBUCUT OT IIJIOTHOCTHU
MaTtepuasia (mogpobHee 06 3TOM CMOTPHU 9-H yPOK B mocobun «Mup
BemecTB»). OOBEKT, IMJIOTHOCTh KOTOPOTO ITPEBBIIIAET IJIOTHOCTD

BOJIBI, He Oy/IeT IJ1aBaTh B HEM, a yTOHET.

Kaxk ke cmenaTh Tak, 4TOOBI IOJBOAHAS JIOJKA MOIVIA U MOAHUMATHCSA Ha IOBEPX-
HOCTb BOZbI, I IIOTPYKaThCA IOJA BOJY M TaM JBUTaTbcs? HykHO OBLIO HpHUIyMaTh
KaKOU-HUOYb CIIOCO0 U3MEHSTh IIJIOTHOCTH JIOJIKH.

BTopoii BasKHBIM MOMEHT: Kak 00eCIIeunThb IOCTYII BO3/IyXa JIJIs AbIXaHU s SKUIIaka?
A emé: Kak 00eCreynuTh 2epMemuHHOCMb JIOAKHU? A Kakue JBUTATe I MOTYT 3aCTaBUTh
€€ IepeMeIaThCs B TOJIIIE BOABI?..

Borpocos, kak BUAUIIb, BOSHUKAJI0O MHOr0. Ho cO BpemeHeM /i1 KaXK/I0T0 U3 HUX
OBLJIO HAUIEHO PeIleHUeE.

['7aBHBIM OBLJIO, HECOMHEHHO, KaK-TO PEIIUTh BOIPOC C IJIABYYECThIO JIOAKH.
B 1578 roxy anrmmiickuii u3obperaresib BusibsaiMm BoypH mpesioskuit uaerw Oasiacra.
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BaJstacT — 3To Tpy3, KOTOPBIA OepyT
Ha KopalOJsib i TOro, 4TOOBI M3Me-
HHUTb BEC U, CJIEJIOBATEJIbHO, ILJIOT-
HOCTh cyjiHa. BajacToM II0JIb30Ba-
JIVCh UCTIBITATEITN TEPBBIX BO3AYIITHBIX
mapoB. OHu GpaJi B KOP3UHY MEITKH
C TIeCKOM, KOTOpPbI€ BbIOpAChIBAIH
3a OOPT, eCJTU HYKHO OBLJI0, UTOOBI II1ap
MOHSIJICA BbIMIE. Tak BOT, B KOKAHOM
ITO/IBOZIHOM KOopabJie, KOTOPBIH OIKcal
BoypH, Oblta mosiass Tpyba ¢ IopIi-

HAMH, KOTOPbIe BIIyCKaJld 3a00pPTHYIO
BOZY, — M TOI/A JIO/JKA TOrpy’Kasiach; BhepBble AeiicTBylowuii o6pasey cyﬁmapuubl 6bin

CPEACTBA
NEPEOQAYN
MHOOPMALIUN

1

R
S a KOT/[a TIODIIHU BBITYCKAIU BOJLY — co3paH B 1620 roay ronnaHACKUM UHXEeHepom
; JIO/IKA TIOTHIMAIACH HA TIOBEPXHOCTD. Kopnenuycom BaH [lpe66enem: B JlongoHe 6bina
I s NOCTPOEHA 1 YCNEeLLHO UCTbITaHa B peke Tem3se
= TToxBoHbIe JONIKH HAWIEIO BPE-  puanyag nonsogwas nogka
O oI ABOA 1!
g w MEHU TOXKE HUCIOJb3YIOT MOPCKYIO
wl
o w BOJIy B KauecTBe OaJiiacTa, TOJIBKO OasiacT-
N e L P Has CHUCTeMa ceilyac ropas/io CJIOKHee, YeM
S — TpyObl ¢ mopuiHAMU. Ha mOBOAHBIX CyAax
= ey tinrymmem €CTh CIeIUajbHble 0ajlJIaCTHBIE IHCTEPHBI,
> B iyl bttt KOTOpBIE 3allOJIHAIOTCA BO3AYXOM, IIOKa
w Srlf 'Fﬁﬂl p—— JIOJKA HAaXOAUTCA B HAJABOJHOM IIOJIOKEHHUHU.
-] ¥
= E é\___/“.}r P Gy Korma »xe oHa roTtoBUTCA K HOTPYKEHUIO,
o Q gty B OTHU EMKOCTH 3aKaYBAETCs BOJA, BBITECH A
[ I~

Bo3yX. Tak Kak Bojia BecuT OOJIbIIe BO3/TyXa,
JIOZIKA CTAaHOBUTCS TsKeJiee 1 HAaUMHAeT yXO0-
IUTH TIOJT BoAYy. [[Jist BCILIBITUSA OaJiIacT mpo-
JlyBaeTcs: BOJA BBITAJKUBAETCA U3 ITUCTEPH
C’KaThIM  BO3AyXoM. Jlogka CTaHOBUTCA
Jierye — ¥ MOJTHUMAETCS Ha TIOBEPXHOCTD.

o

A

bannactHble uucTepHbI B 4BOIHOM Kopnyce
cy6bmapuHbl

BriepBble cyOMaprHYy UCITOJIH30BaJIA B BOEHHBIX JIEHCTBHUAX
BO BpeMs BOUHBI 32 He3aBucuMocThb CIIIA. B 1776 rony /{aBug ~ ° <
bymHesnn co3zan KpOXOTHYIO TTOABOJHYIO JIOAKY, B KOTOPYIO 337
MOT IIOMECTHUTBCS TOJIBKO OAWH desioBek. OHa OblyIa IMOX0Ka
Ha yepernaxy, Tak e€ U Ha3Bayiu. Y «Yepemaxu» ObLI BUHTO-
BOH ZIBUTATEJIb, 2 OAJITIACTHBIE EMKOCTH OIEPATOP 3aIOJIHSLI
3a00pTHOH BOzIOH. JIo/TKa yCIIeITHO MaHEBPUPOBaJIa IO/ BOJIOU
Mexly OpuTaHCcKuX KopabJsiel, HO y omepaTopa He IOJIy4H-
JIOCh YKPEIUTh Ha BpaKeCKUH Kopabsib MuHy. [IoTOM cymHO,
Ha KOTOpoM ObLi1a «YUepernaxa», IOTOMMIN U JIOJIKY TIOTEPSLIIH.
Ho Bcé€ ke 9T0 Ob1JI0 60JIBIII0E JOCTHKEHHE.

A BOT moABOZIHAA JIOAKA, co3/laHHaA XopacoMm JI. XaHiu
Q0 JIET CITYCTA, YK€ He TOJIbKO yyacTBoBasia B ['pak1aHckon |

BbITOBbIE
YAOBCTBA

BoriHe CIIIA Ha cTOpOHE [03KaH, HO U I00MJIach O0EBBIX ycITe- | e
x0B. B 1864 rozy «XaHu» MOTOMM/IA BUHTOBOM IIUTION CeBe- |1 .
psaH «XblocaToHuK». [IpaB/ia, ¥ cama OHa BCKOpE Morubsa | _— ===
OT B3phIBA. «‘Iepenaxa»
106 e YPOK 20  NMOABOAHAA JIOAKA e
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ABurarenu

[lepBble CcyOMapWHBI IIPH-
BOJIMJINCH B JIBUIKEHUE YeJIOBE-
KOM: BECJIaMU (CMOTPH PUCYHOK
Ha CTP. 106) WU JKe MeXaHuue-
CKUM IIPUBOIOM, HOXKHBIM HJIU

=
PYYHBIM: KDPYTHIIb IeJaju, =
=

BUHT BpalllaeTcCs, JIOJIKA JIBU- EZ ‘z‘
raerca. B 1898 roay xoH = = S
Oumunn lostasz co3gan nep- = 2

L OC S
BYIO B MUPe€ IIOABOJIHYIO JIOAKY ik

1

c OEeH3WHOBBIM JBHUTaTesieM «XaHAW»
U 3JIEKTPOMOTOPOM.

B Haile Bpems Ha MHOTHX IOZBOAHBIX JIOAKAX YCTAHOBJIEHBI JIN3€JIbHBIE JIBUTATEIN
ILTIOC 3JIEKTPOMOTOP. J{M3eIbHBIN ABUTATENb — JIJI HAABOAHOTO X0/1a. KpoMe Toro, moka
OH paboTaeT, TO 3apsKaeT akKymysaTopbl. Koryia cybMaprHa norpy»kaercs, BKJIIOYA-
eTcs 2JIEKTPOMOTOP, KOTOPBIM IHUTAEeTCA OT 3ITUX
AKKyMYJIATOPOB. JIEKTPOMOTOP paboTaeT HAMHOTO SHAETE 14 BbI?

THIIE, YeM JIU3€eJIb, — 3HAUUT, MEeHbIIIEe IIIaHCOB, YTO
MIO/IJIOZIKY MOTYT 3aIleJIeHIOBaTb.

[TocnenHme TIOKOJIEHUS IOJABOAHBIX  JIOZOK
OCHAI[eHbl AaTOMHBIMHM YCTAHOBKAaMH, KOTOpbIE
obecrieunBalOT SHEPTUEN JIBUTATEb U BCE OCTAJIb-
HbIE€ CHUCTEMBI KOpabsisi. ATOMHBIE TIOJJIONKH 00J1a-
Q0T PAZIOM IPEUMYIIECTB Iepes cyOMapuHaMu
C Au3eJIbHBIMU YCTAaHOBKaMU. f/IepHBII peakTop
TsKeJlee IN3eJis, U JIOJIKA JI0JI?KHA UMEeTh 0OJIbIne
pa3Mepsl 1J1d coxpaHeHUs iaBydecTu. C mepBoro
B3IVIsA/Ia 3TO BOBCE HE IPEUMYIIIECTBO; HO IIPE/ICTABb
cebe, KaKOBO JIIO/ISIM, KOTOPbIE HAXO/ISATCA Ha OOpPTY
cyomapunbl. OHH OIO/TY KUBYT B 3aMKHYTOM IIPO-
crpaHctBe. [IoaToMy ueM 60JIbIIIE JIOAKA, TEM JIyUIIIe
IIU1s1 e€ sxumaka. Kpome Toro, aToMHas JI07iKa MOXKET HAXOUTHCSA B IOTPYKEHHOM COCTO-
SHUU CKOJIb YTOJTHO JI0JITO, € He HY>KHO MOCTOSHHO BCILJIBIBATH /IJIL TOTO, YTOOBI IIOMOJI-
HATH 3amachkl BO3/lyxa. EUHCTBEHHBIE 3amachl, OT KOTOPHIX 3aBUCUT AJIUTEJIBHOCTD €€
npeObIBAaHUSA TIOZ BOAOH, — ITPOBUAHT
JI 9Kunaxka. PeakTop He NMpoOM3BO-
JIUT BBIXJIOIIOB, B OTJINYUE OT AN3€JIb-
HOH yCTaHOBKU. JHEPTUU, KOTOPYIO OH
MIPOM3BO/IUT, XBaTaeT U Ha TO, YTOOBI
OUHUINATH BO3/[yX BHYTPHU CyOMapUHBI.

AmomapuHbl, KaK Ha3bIBaIOT NHO-
Ila aTOMHBblEe TIOABOAHBIE JIOAKH,
oueHb JIoporo crdéAT. Tem He MeHee,
OHU CTOSAT HAa BOOPYKEHUH BOEHHO-
mopckux cui CIIA, Poccun, Bennko-
oputanuu, ®pannuu u Kuras. Emé
HECKOJIBKO CTPaH BEAYT CTPOUTEJIb-
Kaprep» knacca «Cuynd» (SSN 23) CTBO IOZJIOIOK TAKOT'O THUIIA.

NEPEABWXEHUA

CPEACTBA

2

Pobept OynToH, n3obpetatens
OflHOTO M3 MepPBbIX MAPOXOA0B,
B caMoMm Hauvane XIX Beka paspa-
60Tan NPoeKT NOABOAHOW TIOAKMU,
KOTOpas B HAABOAHOM MOJIOKEHUI
ABUranacb Npu NOMOLLM Napyca,
a B NOABOAHOM — MYCKY/IbHOW CUNON
ABYX MaTpocoB. Jloaka aaxe npo-
La NCnblTaHWA, NPONAA Nog BOAOMN
460 meTpoB. Ho npaBuTenbcTBa
®paHuuun 1 BennkobputaHmm oTkasa-
NNCb OT NPEeANOKEHHOIO UM MPOEKTA.
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BbITOBbIE
YAOBCTBA
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SHAETE JIH BbI3

HemeuKure nogBoaHbie N0AKN
HaBOAMWAWN CTPAX Ha MPOTUBHUKA
BO Bpems [lepBoi M1npoBon
BOWHbl — 0COBEHHO MOCIEe TOro, KakK

Kak ycTpoeHa noABoAHaA NOAKA

Kpome 6annacTHBIX IUCTEPH U ABUTATEJA, CYy0-
MapHHAa COCTOUT W3 MHOKECTBA BAXKHBIX YacTel
U JieTajiel.

DHeprus, BeIpabaTbIBaeMasi JBUTaTeIeM, BpalaeT
OJTVH WJIM JIBa BUHTA-IIPOIIEeJIIepa, KOTOPhIE U PUBO-

= 7 mas 1915 roga HemewKan cybma-

= . JUST JIONKY B JiBHKeHUEe. Ha kopabiisix UX Ha3bIBAIOT
S = pvHa U-20 nopaswuna Topnegom
oI s . .. TpeOoHbIMHU BUHTAMHU. HexoTophlie 101071k 000-
-<g BGPUTAHCKMI NACCAXKMPCKNIA Nan-
ol g . PYZAOBaHBl HECKOJIBKUMHU BUHTAMM, HO 4allle BCEro
qWws Hep «Jly3uTaHua». JlaiHep 3aTOHy”n o .
T = CTOUT OAVH 600N, BepTHKaJIbHBIN PYJIb, yCTa-
oC = 3a 18 MuHyT. Morn6no 1198 yenosek.

HOBJIEHHBIH Ha KOPMe JIOZIKH, CJIY?KUT /7151 HallpaBJIe-
HUA IBIKEHNA. A TOPH30HTAJIbHBIE PYJIH IIOMO-
raroT cTabMIN3UPOBATH CYTHO M HATIPABJIATH KOPAOJIh BBEPX M BHU3.

CBepxy Ha ITOJIJIOJIKE PACIIOJIATAETCs 3aKPBITOE COOPYKeHHe — pyOka. BHyTpu Heé —
KOMAaH/IHBIU OTCEeK. BHYTph pDyOKU BEJET 2.1a8HbLIL 110K, UEPE3 KOTOPBIH JIIO/AY MOIA/Ial0T
B cyomapuny. Tak:ke pyOka MpUJAET JIOZKE YCTOMYMBOCTD B HAIBOAHOM IIOJIOXKEHUU.

1

NEPEABWXXEHNSA

CPEACTBA

BeprukansHeii pyne

2
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[pebHON BUHT FOpW3OHTaNBHBLIE PYNA

3

Yarre Bcero cybMapuHbI 00J1a7a10T 080UHbIM KOPNYCOM: JIETKUM — CHAPY KU U IIPOY-
HBIM — BHYTpPH. /IBa KopIryca — 5T0 U [j00aBoYHas1 6€30I1aCHOCTD, H BO3MOXKHOCTD paszie-
JIEHUSA «00A3aHHOCTEH»: BHEITHAA JIETKast 000/I0UKa OTBEUAeT 32 00TEKaEMOCTb, IO/ HeH
yCTaHOBJIEHBI OaJIJIaCTHBIE U TOILJIMBHbIE IUCTEPHBI. BHYTPEHHUIT KOPITyC 0becreurnBaeT

BbITOBbIE

YAOBCTBA

SHAETE JIH BbI3

A

6 PA3BJIEYEHUA 5 MEAWULVHA
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Cpean boxbux co3gaHnim ecTb OQHO, KOTO-
poe CNy>KUT NpeKpacHbIM MPUMEPOM MPU-
poaHo 6annacTHOM CUCTEMBI. Y MOPCKOro
MOJITIOCKA HayTW1yCa pakoBrHa pasfesieHa
Ha 35-38 Kamep, COeMHEHHbIX MOC/IefoBa-
TesnibHO cudpoHoM. Cam HayTUNYC KMBET B Nepes-
Hel, caMol 6onbLUIOW, KAMEPE, @ OCTaJIbHbIE
Ncrnosnb3yeT Kak 6annacTHble LucTepHbl. Bny-
CKaA B Kamepbl BOAY, 3TOT MOJINIOCK NOrpy-
»KaeTca B Tonwy BoAbl. HarHetas n3 nepson
Kamepbl ra3 1 BbITECHAA M BOAY, OH NOAHMMA-
€TCA Ha MOBEPXHOCTb. [TOHATHO Tenepb, MoYemy
camas 3HaMeHuUTas nMTepaTypHasa NoaBofHas
nopaka u3 nosectu K. BepHa «20 TbicAY NbE Nog
BOZOW» monyynna nma «Haytunyc»?

L

TePMETHUYHOCTD, ITPOYHOCTD, KUBYUECTH
MOAJIONKU. BHYTpPH HpPOUYHBIA KOpIyC
pasnenéH nepebopkamu Ha OTCEKH. ITO
MTOBBIIIAET KUBYYECTh CYOMapHUHBI, €CJTH
BCE JKe ITPOU3O0MJIET TEUb.

Y 1noaBOAHBIX JIOJOK JAOCTAaTOYHO
CJIOJKHAsI CHUCTeMa JKH3HeobecreueHust
u cBsa3u. CBs3b obecrieunBaeTcs pajap-
HOH ¥ TUAPOJIOKAIIMOHHON CUCTEMaMHU.

OcHOBHOE BOOpY:KeHHE 00eBBIX CY0-
MapWH — 3TO TOpIIEeJIbl U pakeThl. Iloj-
BO/IHAs JIOJIKA MOJKET 3aIyCKaTh UX KaK
B HAJ[BOJJHOM COCTOSIHHH, TaK U H3-TIOJ
Boasl. Topmema — 5To LWJIMHJpUYE-
CKOe CaMOJIBHIKYIIeeCsl IMOJIBOHOE OpPY-
’Krie, 000py/IoBaHHOE TPEeOHBIM BUHTOM
U HecyIlee B3PhIBYATOE BEIIIECTBO.

e YPOK 20 « NMOABOAHAA NOAKA e
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Uto kacaercsi MHPHOTO IIpHUMe-
HEHUs, IOABOAHBLIE JIOAKU JOCTa-
TOYHO HIUPOKO HCIIOJIb3YIOTCSA
B HAYYHO-MCCJIEI0BATEIbCKUX IeJIAX.
B mnocnennue pecATHNIETHA TIOJIY-
YWJIM PaCIpoCTPaHEHUE TYPUCTU-

yecKre CyOMapuHBI, BMeIIAIOIINe E_
20—60 YeJIoBeK, KOTOpble OCMaTpHU- 35 =
BaIOT MOABOAHBIA MUP HA TTyOMHAX — ég
70 100 M 4epe3 GOJIBIIHE HIITIOMH- E}E &
Hatopbl. Takue mnozasoaku 6asupy- (SR =

Myck Topneabl ¢ 60pTa NOABOAHOI NIOAKM

1

IOTCSI Ha KPYIHBIX MOPCKHUX KypOp-
TaxX U /IaJIEKO OT OEperoB He OTXOZAT.
Cy111ecTBYIOT IPOEKTHI IPUMEHEHHU s OBOHBIX JIO/IOK /1J15 CIIacaTeIbHBIX paboT Ha MOpe.

ITPOBEPAEM IIJ/IABYYECTD

HeJII): ITPOBEPUTDH CBA3b MEXAY IIJIaBY4YECTbIO U JaBJICHHUEM.

NEPEABWXEHUA

CPEACTBA

H606XO].II/IMI)IC MaTepHaJbl: IBYyXJINTPOBaAd 6yTmea H3-110/11 BOAbI, ITaKe-
THUKHU C KETYYIIOM MJIM MaCJIOM 3 BEPMHUIIECIN 6bICTpOI‘O IIPUTOTOBJICHH A.

2

Xoa paGoThI

1. Haseit BoZly B IByXJINTPOBYIO Oy THIJIKY IIOYTH JIOBEPXY.

2. IIpoTOIKHU BHYTPH OYTHLIKH 3—4 HNOPLHOHHBIX IaKeTUKa KeTuyna (Takod JaioT
B Kade ObICTpOro OOCIY:KMBaHHUA) WM IaKeTHKa C MacjoM U3 BepMHUILIESU
OBICTPOrO MPUTOTOBJIEHUA. [IpoBeph BHavasle, YTOOBI ITH MAKETUKU He ObLIN
COBCEM IJIOCKUMH, YTOOBI B Ka3K/10M OBLI ITy3bIPEK BO3tyXa. [lakeTUKH Oy/IyT 1J1a-
BaTh Ha IOBEPXHOCTHU, IIOTOMY UTO BO3/IyX B TIAKETUKE MIPU/IAET UM I1JIaByUeCTb.

3. Tyro 3akpyTH KPBIIIKY U COKMU Oy THLIKY. UTO TPOU3011LI0?
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BeIiBOj,

Koryia ThI ciaBinBaelb Oy THIJIKY, IaBJeHHE BHYTPU Oy THIJIKU YBEJTUUYHBAETCS.
YBesimueHue JIaBJEHUS BEJET K TOMY, YTO U B ITAKETHUKAX BO3AYX COKMMAETCs, OHHU
TEPAIOT MJIAaBy4YeCTh U TOHYT.

[InaBydyecTh BO3HHKAET B pe3yJibTaTe Pa3HOCTH ILJIOTHOCTeH. Eciu oOBeKT
HMeET IJIOTHOCTh HUKE MJIOTHOCTH BObI, OH IJ1aBaeT. Eciiu Bbillie — ToHET. 1103-
TOMY CyOMapuHa C IIUCTEPHAMHU, HATIOJTHEHHBIMH BOJIOH, TIOTPY>KaeTCs IO BOAY,
a ecJIM 3aI0JIHUTH [TUCTEPHBI BO3yXOM, OHA IIOJTHUMETCS Ha IIOBEPXHOCTb.

CMOMELD OTBETHTD?

* Yro Takoe cyomapuHa?
* C KaKUMH OCHOBHBIMHY CJIO:KHOCTAMU CTOJKHYJIHCh H300peTaTe/iv MOJ-

® BOJHBIX JIOAOK?
* Uro Takoe OaJsacT?
e Y10 CayKHUT 0a/17IAaCTOM Ha IOABOTHOM JIOAKE?
* ['ne emé, kxpome MOABOTHOM JIOAKH, PaHbIIIE€ HCIOJIb30BAJICA O0a/L1acT?
* Kak npuBOIM/INCH B IBHKEHNE TIEPBbIE MTOBOIHBIE JTOAKHA?
» Kak ycrpoena cyomapuna?
* [Iouemy B aTOMHOI1 TOAJIOAKE GOJIBIIIE MECTa, YEM B TU3EIbHOM?

BbITOBbIE
YAOBCTBA

A
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NonPOGYA PA3OGPATLCA

? « Kakue mpenmymiecTBa ecTh y aTOMHBIX CyOMapHH Nepes AU3eIbHBIMU?
» Kak mpoucxoauT 3arpy3ka u pasrpyska oajiacra?

¢ [Touemy noaBogHasA J0oAKA — 3PPEeKTUBHOE BOOPYKEHHUE?
¢ [IoueMy mpu MOBOTHOM JABUKE€HUH JIOJKE JIy4IlIe HCI0Ib30BaTh
3JIEKTPOBUTATEJIb?

BATUCKA®DI
* N APYI'NE IIOABOJAHDBIE AIIITIAPATDI

y K?{ U MHOTHe H300peTeHus, CO3ZJaHHble BOEHHBIMU U JJIsl BOMHBI, MOJ-

OJIHBIE JIOZIKU U MOCTPOEHHbIE 110 CXOJHBIM TEXHOJIOTUSAM II0/IBOJIHBIE

anmaparsl 4acTO HCIOJIb3YIOTCA BO BIIOJTHE MUPHBIX IEJIAX — JJI8 UCCJIeZIOBAHUM OKeaHa.

IMogaBnsromee OOJBIIMHCTBO CyOMapruH MOTYT HOTPY?KaThCs Ha IIyOHHY /10 600 M. Huke

9TOTO YPOBHS JIaBJIEHUE TOJIIIH BOJbI CJIUIITKOM BEJIUKO JIJ1s1 HUX (BEJIb UeM HIKE OT TIOBEPX-

HOCTH OKeaHa, TeEM CUJIbHEE JIaBJIEHUE BO/bI). BOEHHBIM IO/IJIOIKAM COBEPIIIEHHO He3aueM

omyckarbes Hroke. Ho /11 yu€HbIX ueM I1y6oke, ueM OJIvzke KO JHY — TeM HHTepecHee: TaM

OTKPbIBaeTCs IUPOKOE T0JIe A1 UccieloBaHUU. /115 TOro 4ToOb! IOCTUTHYTh 3TUX HEU3Y-
YEeHHBIX MECT, ObLJIN cO3/1aHbI 6aTHCKadbI U MOA00HBIE UM T7TyOOKOBOTHBIE AIITIAPATHI.

Baruckag — 5T0 NOABOAHBIN CaMOXOAHBIN 0OHMTAaeMBbIH alIapar, CIIOCOOHBIM HOTPY-
»Karbcs Ha Oospive TyOuHbL. OH COCTOUT U3 CTAJIBHOTO IOMJIABKA, /IJIS CO3/IaHU IJIaBy-
YECTH 3aII0JTHEHHOTO 6€H3MHOM (KOTOPBIH Jierde BO/bI), U COEIMHEHHOTO C HUM CTaJIbHOTO
11apa, IMycToro BHYTPU — F'OH/IOJBL. B roH/10/1e HAXOIUTCA SKUIIAK, IIYJIBT YIIPABJIEHU U BCA
HCCJIeIOBaTeIbCKasl allaparypa. B oTaeibHbIN OTCeK 3arpyskaercs 6ajiact, HeOOXOTUMBbIT
Juis morpy»keHusi. CHapy»ku Ha Oaruckade yCTaHABIUBAIOT MAHUIYJIATOPH — MeXaHUUe-
CKHe «pYKH» JJIs1 cbopa 00pasIoB cO JHA U U3 BOJIBI.

JIBmkercs 6aTuckad ¢ IOMOIIBIO IPEOHBIX BHHTOB, TPUBOAMUMBIX B IBUKEHHE JJIEKTPO-
MOTOpaMH.

biarogaps cBoell KOHCTPYKIIUM WM IIPOYHOCTH OaTucKadbl CIOCOOHBI MOrPYKAThCS
Ha JII00ble, caMble HeMBICJIUMBbIe T7TyOrHBI MUPOBOTO OKeaHa.

CyIiecTBYIOT ITO/IBOHBIE ANITIAPATHI U IPYTOM KOH-
CTPYKIUH — 0e3 MOMJIaBKa. 3anpezieIbHble ITyOUHBI
UM HEJIOCTYITHBI, HO OHU BCE PABHO MOTYT OITYCTHUThCSA
HAMHOro miIyOxe, 4eM cyOmapussl. Hekoropsie
M3 TaKUX allapaToB ABJAITCA aBTOMaTUYeCKUMMU:
OHH YIIPaBJIAIOTCA € MOBepXHOCTH. Ha HUX ycTaHas-
JINBAIOT KaMephl U amlmapaTypy, KOTopas IepeiaéT
n3obparkeHre U 3ByK HaBEPX, HA UCCJIE/IOBATEILCKOE
cyaHo. /Ipyrue MOABOIHBIE AIIApaThl — IMHUJIOTHPYe-
MBble: Ha HUX €CTh 9KUTaX.

OnHUM 13 caMbIX U3BECTHBIX MUJIOTUPYEMBIX IO/
BO/IHBIX alIapaToB fBJAETCHA «AJIBUH». DTO CYAHO,
MIOCTPOEHHOE B 1964 IOy, PAaCCYUTAHO HA TPOUX
yeJIOBeK (JIByX YYEHBIX M OFHOTO ITHJIOTA) U ITO3BO-
JISIET 32 10 YaCOB COBEPIIATH IOTPYKEHUE HA IVIYOUHY
710 4500 METPOB.

HecmoTpss Ha coJuMaHBIA BO3pacT, «AJIBHH»
JI0 CUX TIOp AKTUBHO HCIIOJIb3YETCA B IOABOAHBIX
HccieIoBaHUAX. B 1977 roay oH omyckascs K «4ép-
HBIM KypHWJIBIIMKAM» — TIIOABOAHBIM BYyJIKaHaM, <ANBUH»
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kotopele wu3BepraioT uépHyio Boxy, Harperyio Bbiuie JHRETE JIU BbI?
400 °C. ImeHHO Tam ObLH cie1aHbl GOTOrpaduy TUTAHT-

CKHX TPYOOUHHMKOB, KOTOPhIE OOMTAIOT B CTOJb CYPOBBIX B 1967 roay Ha «AnBuH»
ycoBusax. B 1986 rogy «AJBUH» y4acTBOBAJI B UCCJIEZIOBA-  COBEPLUMSIA HaMageHue
HUU 00710MKOB «TUTaHUKA». pbiba-meu. locTUrHyB AHa
ObopyznoBaHue «AJIBUHA» IIOCTOSTHHO OOHOBJISIETCS y 6eperos ®nopuabl, annapat
1 COBEPIIEHCTBYETCA. MOTPEBOXMJ1 3TOMO OKeaH- S
I_[eJIb: HaIIgdaHO IIOKa3aTh, HA KaKHE I‘JIy6I/IHbI IIorpyzxa- CKOro »utens, otgbiXaBLlero S E{
I0TCSI TIOZ{BOTHBIE aIllIapaThl. Ha necyaHoMm rpyHTe. Mey E E =
Heo6xoauMmple MaTepuaJsbl: JHCTOK OyMaru, KapaH- MPOH3U BHELWHIOW 060/104KY gw 8
Aall, py4ka. Kopnyca 1 3aCTpAn B Hel. &S E E
Xox paGoTsI —i

1. B ienTpe nucTKa OyMaru Ha4epTH JJUHHUIO IJTUHOU 25 CM.

2. Yepe3 BepXHIOI TOUKY JINHUU NIPOBEJU FOPU3OHTAJIBHYIO JIMHUIO — 3TO Oy/leT MOBepX- s
HOCTb OK€aHa. w5
3. Caenail Ha BEPTUKAJIbHON JIMHUM OTMETKU Yepe3 KaK/JbIM 1 CAHTUMETP. 1 CAHTUMETP = §
TBOEU IIKAJIbI Oy/IeT paBHATHCA 300 M. =
4. PazmecTu Ha m1kaJjie Bce IpUBE/IEHHBIE HUKe pe3yJIbTaThl IOrpyKeHuid. Moxkels cxema- Jd
TUYeCKU HapUCOBATh KAXKJIOT'O HbIPAJIBIIUKA. S E

« [lepBas nogBoHAA JIO/IKA, TOcTpoeHHas l'osmaniom B 1898 rozy, morpy»asach Ha IJIy-
OuHy 32 M.

« [1y6mHa norpy»keHus akBaJaHTUCTa — 150 M.

« Pabouas rirybmuHa NOrpy»KeHUsT aTOMHOH MOAJIOAKH — 300—500 M.

» Pabouas rirybmHa OTpy»KEHUS ClIacaTeIbHOTO TTyOOKOBOIHOIO amapara — 1000 M.

» MakcuMaJsibHas IIyOWHA TIOTPYKEHU I, IOCTUTHYTAS MOJIBOTHOM JIOZKOU, — 1020 M.

o [my6mHa norpy»keHus TUIOTUPYEMOTO MO/IBOAHOIO alapara «AJBUH» — 4500 M.

 Pabouas rimy6mHa norpy»eHus rirybokoBogHOro anmnapara «Mup» — 6000 M.

« fAnoHcku# rIyboKoBOMHBIN amnmapart «IIluHkali» morpyskaJjics Ha IyOuHYy 6300 M.

» batuckad «Tpuect» ¢ AByMs JIOABMU Ha OOPTY OIMYCTHJICS HA PEKOPAHYIO TJIyOUHY
10917M, AOCTUTHYB AHa MapuaHckod BraauHbl B Tuxom okeane. CMOXKeITb pa3Me-
CTUTDH 3TOT Pe3YJIbTAT Ha CBOEH IKaJe?
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MHOOPMALIUN

CJ10BAPb:

* papap

+ TUAponokKarop
(conap)

* MaCcCMBHDIN
rMAponoKaTop

« aKTUBHDIi
rmaponokarop

+ 3Xonot

* ruapodoH
JONONHUTENbHBIE
CJ10BA:

+ AONNEepoBCKMiA

papap
» 3¢¢eKkr [lonnepa

A3d s OTpakareny

Kax paGoTaloT NoKaLMOHHbIE YCTROWCTBAS

| ———

1 OILHO W3 CaMbIX 3HAUUTEJIbHBIX BOEHHBIX U300pe-

TEeHHUH /IBAJIIaTOTO Beka — pazaap. Ero cosmanue

He TOJIBKO M3MEHWJIO CTPATervui0 BelleHUS BOEHHBIX

/ neucTBUHM, HO W HAIJIO MHOXECTBO IpUMEHEHUH

B MUPHO >ku3HU. Cero/iHsA pajiap — 3TO Ba)KHas 4aCTh

rpakJaHCKUX aBUAJIMHUU, T€0JIOTUYECKUX U3bICKAaHUN, MeTeopo-
JIOTUH, aCTPOHOMMUU.

Cam TepMUH pagap — 3TO AKPOHUM OT aHTJIMHCKOr0 Ha3BaHUA
«RAdio Detection And Ranging» (pagroobHapy:keHHe U JaIbHO-
MeTpus). [lpyroe Ha3BaHUE 3TOH CHCTEMBI — PAOUOAOKAYUOHHASA
cmanyusa (PJIC). Cucrema ciyKUT 1J1s1 0OHAPY?KEHU I BO3/IYIITHBIX,
MOPCKHUX M Ha3eMHBIX 00'bEKTOB U JIJIsI OIIPEJIeJIEHHUS UX MECTOPO-
JIOXKEHUS U TApaMeTPOB.

Wnes paauosiokaropa Obla 3amaTeHTOBaHa B [epmaHuU eme
B 1905 roxay; B CIIIA OTKphITHE OTpa’keHUs PaJIMOBOJIH OTHOCAT
K 1922 rozxy, B CCCP mepByl0 yCHEHIHYIO IeMOHCTPAIIUIO PaJiuo-
JIOKAllMU TPOBEJU B 1934 roay. B ToMm ke 1934 Tomy IIOTJIAH/I-
ckuil pusuk Pobept Barcon-BaTT mosiyuns mateHT Ha uzobpeTe-
HHE CUCTEMbI PAINOJIOKAIIUN BO3AYIIHBIX 00BEKTOB. B 1935 rozy
PainoJIOKaTOP yrKe ObLI c/iejIaH, U B TEUeHUE ISATH JIET aHIVINUaHe
CTaJIU YCTAaHABJIMBAThH HA CBOMX KOPAOJIAX EPBbIE PAapPhl.

PannosiokanimoHHas cucreMa COCTOUT U3 IBYX OCHOBHBIX yacTeil. IlepBas yacTp —
nepelaTunK, KOTOPBIA IOCHLJIAET PaJUOCHTHAJI. BOJIBIIMHCTBO pasapoB pabOTaloT
Ha CBEPXBBICOKUX YACTOTaX (CAHTUMETPOBBIE U JIELIIMETPOBBIE BOJIHBI), HO HUCIIOJIb3Y-
I0TCSL U Apyrye 4acToThl. Bropasd yacTh — npuéMHUK. OH UIEeT PalMOBOJIHBI TOU Ke
YacTOThI, HA KOTOPOH paboTaeT mepelaTunK.

PayinioBOTIHBI, U3/IyyaeMble IepelaTuNKOM, UAYT OT HEro 1o MPsMOM JIMHUU, MOKa
Ha UX IIyTH He BOBHUKHET KaKOU-TH00 00beKT. Eciti 00bEKT T0CTaTOUHO IIJIOTHBIH, YacTh
SHEPI'uH OTPA3UTCA OT HETrO U BEPHETCA K pajiapy, IZie 9Ty OTPaKEHHYI0 S9HEPTUI0 YJIOBUT
MPUEMHUK. BOJIBIIMHCTBO paJlapHbIX CUCTEM 3aTeM IPeoOpasyIoT MOJTyUYEeHHbBI CUTHAI
B KapTUHKY, Ha KOTOPOH 3a(pUKCUPOBAaHHBIA OOHEKT U €r0 MECTOIOJIO}KEHHE U300parka-
I0TCA JJUHUAMY WU TOYKOM. DTa KapTHUHKA 0TOOpakaeTcs Ha CIel[aJbHOM SKPaHe.
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I[IpoMeXyTOK MKy MOMEHTOM OTIIPABKH CHT-
HajJla ¥ MOMEHTOM TIOJIy4eHUsl CHUTHaJla — 3TO BpeMs,
3a KOTOpOe CUTHaJ JIOXOAUT [0 00beKTa M BO3Bpallla-
eTcs 00paTHO K pasiapy. 3Hasi 3TO BpeMs U CKOPOCTbD JIBH-
’KEHUsSI PAJUOBOJIHBI, MOXKHO BBIYUCJIUTH PACCTOSHHE
MeXIy 00beKTOM M paziapoM. Bce pasapHble cricTeMbl

OCHaIlleHbl KOMIIbIOTEPAMHU, KOTOpBIe aBTOMATUYeCKHU g_

PACCYNTHIBAIOT PACCTOSHUE JI0 00BEKTA. 3

Co BpeméH BTopoii MUpPOBOY BOWHBI pajiapbl UCIIOJIb- b= =

3YIOTCSI BOEHHBIMHU JIJIsI OOHAPY?KEHUS BparkeCKUX KopabJiel, CaMOJIETOB U IPYTHX 00'bEK- E E e
TOB (paket, HarpuMep). Pazjap ycTaHOBJIEH HA KaX7I0OM BOEHHOM TPAHCIIOPTE U B KaXK/I0H OC=s

BOEHHOU YaCTH.
Paap oTJIMYHO BBITIOJTHSIIT CBOM (DYHKITUH MIOUCKA OOHEKTOB B BO3IYX€E U Ha CYIIIE —

1

xR

U BITOJIHE JIOTHYHO, YTO ATy CUCTEMY JIOKAIIMU IPUCIOCOOUIIH JIJIA PAOOTHI IO/ BOJIOMN: =
wl

OTCJIEKUBATD MOABOLHBIE JIOAKH. ———eee < ¥
T'uaposokarop (apyroe ero \ @ =
Ha3BaHHe CcOHAp, OT AaHIVIHi- ; . g
w o

ckoro ciyioBocodyeTanus «SOund . o

Navigation And Ranging» — 3By-
KOBasi HaBWTAIUs H JIAJIbHO-
MeTpus) paboTaeT MO TOMY K€
MPUHIUILY, YTO U pazap. Toapko
WCIIOJIB3YET OH HE PaJIMOBOJIHBI,
a yJIBTPa3ByKOBBbIE BOJIHBI (aKy-
CTUUYECKOe U3JIyueHue). OITU
BOJIHBI IIPOXO/IAT CKBO3b BOLY U OTPAXKAIOTCS OT TBEPABIX 00BHEKTOB. OTPa’KEHHBIHN 3BYK
YJIaBJIMBAIOT THPOJIOKAIMOHHBIE CUCTEMBI U TPe00pPa3yI0T CUTHAJ B U300paskeHHe.

Ha mo/iBo/THBIX JIOZIKAX CTaBAT FUAPOJIOKAIIIOHHBIE CUCTEMBI TPEX BUOB. Tak Ha3bI-
BaeMbIi IACCUBHBIN T'HAPOJIOKATOP — 3TO cucTeMa oOHapy:keHus. OH JIOBUT 3BYKO-
BbI€ BOJIHBI, KOTOPbIE U3/JAIOT JAPYTUe OOBEKTHI, U OIMPEEIISIET MECTOIOIOKEHUE ITUX
00bekTOB. Vcronb3yeTcss MacCUBHBINA TUAPOJIOKATOP B OCHOBHOM JIJIsl IIPOCJIYIIIMBa-
HUSA JIPYTUX TOABOAHBIX JOAOK. OH IpeJCTaBisAeT cOO0M KOMILJIEKT IPHUCIIOCOOIEHUM
JIJ1sl yJIaBJIUBaHUA 1yMa. Pacmosaraerces sta cucteMa ¢3a/iu MOABOIHOU joaku. 13-3a
TOTO, UTO 3TOT JIOKATOP He U3AAET caM 3BYKHU, PACCTOSTHUE
710 00'EKTA MOXKHO PACCUUTATH TOJIBKO MTPUOJIU3UTEIBHO,
HO IVIaBHAS €T0 33/1a4a — 0OHAPYKUTh CaMU OO'bEKTHI.

Kpome maccuBHOTrO, Ha IOABOIHOU JIO/IKE €CTh eIe
¥ aKTUBHBIA THAPOJIOKATOP. OH U ITOCHIJIAET 3BYKOBBIE
HUMITYJIbChI, KOTOPbIE 3ByUaT KaK TPOMKUE MIETYKHU, U TPHU-
HuMaeT ux. CUTHaJI IBUKETCS CO CKOPOCTHIO 1500 METPOB
B ceKyHy. Ecyin B 30He IIPOXOXK/IeHUs CUTHAJIA eCTh 00b-
€KTbhI, CHTHAJI OT HUX OTPAKaeTCs, M OIIEPaTOp TU/IPOJIOKa-
Topa huKcupyeT ux Hasnuue. JIokatop BpaiiaeTcs, MoChI-
Jlasi yJIBTPa3BYKOBblE BOJIHBI B Pa3HBIX HaIPaBJIEHUAX
Y Ha pa3HOH 4acToTe, YTOOBI MOXKHO OBLIO pa3o0parhcs,
I7le CKJIaJIKU TIO/IBOZTHOTO pesibeda 1 KUTHI, a T7ie — Bpake-
CKas MMOJIBOIHAA JIOAKA.

1 ucciaenoBaHUS MOPCKOTO JIHA HCIIOJIb3YETCHA
0COOBI AKTHUBHBIN THJIPOJIOKATOP, KOTOPHIA IOCHIIAET
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CUTHAJIbl TOJIbKO BHH3. OH Ha3bIBAeTCs IXO-
JI0T. CUTrHaJI 5X0JI0oTa OTpaxaeTcd He TOJIBKO

OT NOBEPXHOCTH JiHA, HO U IIPOHUKAET BIVIyOb, P

MIOBTOPHO OTPaskasch OT O0JIee TBEPABIX IOPO/I. o i e

Eafpew e (Pain

B pesysnbraTe coBMelIeHUA HECKOJIBKUX OTpa-
’KEHHBIX CUTHAJIOB YAAETCA COCTABUTH KAPTUHY

g_ He TOJIbKO pesibeda, HO U cocTaBa J{HA.
35 = TpeTuii TUI TUAPOJIOKATOPA — 3TO CUCTEMA
b= = JUIST aKyCTHYECKOW CBSA3U MeEXIy cyOMapu-
EE e Hamu. Takue nmpubOpsl HA3bIBAIOT TUAPOGO-
ocs HaMu. OTO CIeNUaJu3UPOBAHHBIA MUKPO-

1

doHn, crtocoOHbIN TPUHUMATH 3BYK. [logBOAHBIE
JIOKH «OOIIAI0TCA» APYT C APYTOM C IIOMOIIIHIO
3BYKOBBIX CUT'HAJIOB Hanoziobue a30yku Mop3e,
KOTOpBIE amapaTypa Ha JIoZ[Ke Tpeobpa3yeT B peub.

B Hamu qHU U pajziap, U TUAPOJIOKATOP MPUMEHSIOTCSA B CAMBIX Pa3HBIX 00JIACTAX.
B nepByto ouepe/ib — MO-MIPeKHEMY, B 0OOPOHHBIX IEJISAX: HAITPUMED, PaJapbl OTCIIEKH-
BAIOT BOEHHBIE CAMOJIETHI M paKeThl. HO WX MCIOJIB3YIOT U B MACCAKUPCKON aBUAIMU:
pajiap cjIeiuT 3a TeM, UTOOBI Ha ITYTH CJIEI0BAHUS CAMOJIETA HE MOSBUIUCH IOCTOPOHHHE
00BEKTHI, a TAKIKE COOOIIAET JaHHBIE O TOYHOH BBICOTE MMOJIETA. BoJstee Toro, pagap He3a-
MEHUM B yCJIOBHSX IJIOXOU BUAUMOCTU. HUKaKol TyMaH He TIOMEIaeT eMY «YBHIETH»
MIPENATCTBUE HA IIYTH CAMOJIETA, KOT/]A OH B3JIETAET UJIU CAUTCS ITPH IJIOXUX MOTOTHBIX
yeaoBusax. TymaHHBIN pagap ObL1 pa3paboTaH B 1960 IOy, U ceiiyac 3TO He3aMeHUMa s
CHCTeMa B TeX adPOIOPTax, I7ie MOro/ia 4YacTo MPEeMoAHOCUT HEMPUATHBIE CIOPITPU3HI.

Paymappl ¥ THUPOJIOKATOPHI TaK)Ke MPUMEHSIOTCS JIJIsl HABUTAIUU U COCTaBJIEHUS
kapt. C IOMOIIBIO pajlapa COCTABJIAIOT KapThl IMOBEPXHOCTH 3€MJIM, TUAPOJIOKATOP
IIOMOTAaeT COCTAaBUTh KapTy MOPCKOro JaHa. Eciu ObI He TUIPOJIOKATOD, MBI HE 3HAJIH ObI
IIOYTH HHUYETO O TOM, UTO HAXOAUTCS IO/ TOJIIIENH BOJBI, HA JHE OKeaHOB. C IIOMOIIBIO
THUJIPOJIOKATOpPA MIMYT 3aTOHYBIIHME KOpabsiu. Ero MCHosib3yroT Jake pbIOAKu — JJIs
MIOVICKA CTau PhIO.

MeTeoposioTh U CUHONTHUKU TOXKE WCIOJIb3YIOT PaJIUOJIOKAIMOHHBIE CTAaHI[UU:
C UX MOMOIIBI0 OHU HAOJIIO/IAIOT 3a yparaHamu. Pajap MoOKeT OIpeJieINTh He TOJIBKO
MECTO, I7le HAaXOJUTCA I'P03a, HO U Ky/la OHA JIBUKETCs, U UTO ITPOUCXOAUT BHYTPH HEE.
[To aHHBIM CTAHITUH Pa/IMOJIOKAIIMU MOKHO PAaCCUUTATh MPUOIMIKEHHE 0CAIKOB U UX

WHTEHCUBHOCTH. OTCJIEKUBAIOT PAZapoM
SHAETE 14 BbI? 1 CMepYH.

Ho, moskany#, camoe yAWBUTEJIbHOE
IIpUMeHeHUe paJUOJIOKAIlMOHHbIE CTaH-
MU HAILIM Y acTPOHOMOB. C TIOMOIIIBIO
PazapoB YUEHBIE OIIPEEAI0T TOYHOE pac-
CTOSTHHE 10 KOCMHYECKUX 00BheKTOB. Pac-
cTosiHUE MexAy 3emuei u JlyHol Bmep-
Bble UBMEPUJIU B 1946 T'OJy, UCIIOJIb30BaB
JULA 9TOr0 pajapHylo craHuumwo. Paccros-
HUe 710 BeHepsl BRIUNCIUIIN B 1958 Toay,
ano Cosnna — B 1959 roxy. Pazapom orciie-
skuBaioT Berblmky Ha CosHile. CUTHAaJIBI
e PaINOJIOKAIUOHHBIX CTAHI[UM HCIIOJIb-

3YIOT /IJIsl TOTO, YTOOBI CBA3BIBATHCSA C KOC-

Jxorpamma — u306paxKeHne MOPCKOro Ha,
NnonyyeHHoe Npyu NOMOLLY 3X0N0Ta
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MOHABTaMH M KOCMHYECKHM 00OpY/IOBaHHEM.
PaytapHble TesiecKoIbl HAOJIIONAIOT 32 aKTUB-
HOCTBIO TAJIEKUX 3BE3/.

Paymap u THAPOIOKATOP — MHOTOTPAHHBIE
Y TI0JIE3HbBIE N300peTEeHU .

SHAETE JIH BbI

JleTyuas MbllWb B NONETe HeNpepbIBHO
NocblIaeT ybTPa3ByKOBbIE CUrHabI,
KOTOpble OTPaXkaloTcA OT NPeaMEeTOB
BOKpPYT Heé. 3BepEK ynaBnnBaeT oTpa-

.;Tx_ I/IquAEM MEHHDBIN CUrHaN — 1 NOBKO NaBupyeT g_
mexxay NPenATCTBUAMM U TaK XKe TOBKO <SS g

PEJII)E(I) HH A XBaTaeT A06bIYY. DTO XKNBOTHOE CMNOCOOHO E E z

| J .. «oTdunbTpoBaTb» NOCTOPOHHNME 3BYKN, g §
) - peacTasb, 9TO TbL YH€-  nosromy HuKorma He cbMBaeTca ¢ Kypca. Scs
HBIH, M Tebe HYXHO Ecnv netyyen mbiln 3aKnenTb rnasa, oHa FI
OnpezesuTh pesibed MOPCKOTo  AHA. 6yaeT Tak e NOBKO NepefBUraTbCA B BO3- =
CoTpyZHHUKHN HCCJIEOBATEJIbCKOTO KOP- nyxe. Ho eciin 3aKpbITb eil Ho3apY (Nepe- s
a6yl 3aMepsIM  BpeMs TPOXOXK/IeHHS AATUMK) 1 yLn (noKaTop), OHa CTONKHETCA ;
CHT'HAJIa Kax/(ble 100 METPOB HA HPOTA- ¢ nengyim ke NpenaTCTBYEM. E S
KEHHMHU OJHOro KHJIOMETpa U IIPHUHECIIHA O oI
Tebe MOKa3aHUsA COHApA: CKOJIBKO CEKYH/I E‘: E
- — oCc

IIPOIJIO C MOMEHTAa OTIPaBKH CHUTHAJIA "
J10 ero noJyiyuyeHus. BoT nosiy4yeHHbIe UMU

.
™
-
oy,
.\'\.
F
.
-
—

yucna: 8, 12, 20, 19, 16, 14, 13, 10, 8, 6. w [ LARXXXNY

Hapucy#i pesibed MOPCKOTro 1HA IT0 3TUM = 0000 =
nokazaHusaM. He 3abyzb: a) BpeMs Hazo VLLRA ‘,I " /] T
pas/iesInTh MOIO0JIaM, BeIb 3TO BpeMs MpPo- ] AN LS 35
XO2KJIeHHs CHTHaJIa 0 AHA U 06paTHO; 6) s 3 % %
CKOPOCTH 3ByKa B COJIEHOU BOZIE COCTABJISIET — i oo

IIPUMEPHO 1,5 KUJIOMETpPa B CEKYHY.

1. Bo3pMmu stucT OymMaru B KJIETOUKY.

2. HauepTu Ha HEM KBaJpaT 20 X 20 KJie- ;]
TOYEK.

3. IIpoBesiu BepTHUKaIbHbIE INHUU YeEPe3
Kaxkabple 2 KJjeTouku. Hajg KasKabIM 4
MIOJTyYUBIIUMCSA CTOJIOIIOM HAJIITUIIHN §

o
[

™

12 20 19 18 14 13 10 & 6

BbITOBbIE
YAOBCTBA

YucJia, KOTOpble 0003HAYAIOT ITOKa3a-

HUSA COHApa. :
4. Ilporymepyit CTPOKH  YHUCJIAMHU 10

OT 1 710 20 — 3TO OyZEeT paccTosHUE

710 THA B KUJIOMeTpax. Y TeOsd OJKHA 13

A

ITOJIyYMTHCS CETKA, KaK Ha PUCYHKE. b
5. Haumnaii crpouth rpaduk. Bospmu 44
neppoe umcjgo — 8, paszgenau ero 7

Ha 2 ¥ YMHOXb Ha 1,5. [lonyuyuimoch
yucao 6,— 3HAYUT, B DTOM MecTe 20
0 AHa 6 KuwioMeTpoB. B mepBom
CTOJIOIIE TIOJT YHCJIOM 8 TIOCTaBb TOUKY
B KJIETOUYKE HAIIPOTHUB YHCJIA 6.

6. PaccuuTaii romyOMHY 1 ITOCTaBb TOYKH B KAXKJOM CTOJIOIIE.

7. CoequHY TOUKH JTUHUEN. ThI ToTyYn n3obpakeHue pebeda MOPCKOTO JHA.

8. [Ipumymait cBou UrcsIa JJ1s1 MIOKa3aHUU COHAPA U IMIOCTPOH EITE OTHO N300paKeHNE.

6 PA3BJIEYEHUA 5 MEAWMLVHA
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CMOMELD OTBETHTD?

* Yro Takoe pagap?
? * Uro Takoe ruAPoJIOKATOP UJIH COHAp?
» + Korma nzo6pesn pagap?
» Ha3oBu 1Be OCHOBHBIE YaCTH pajapa.
+ [Iouemy mpu pacuéTax paccTOSHHUSA IO 00bEKTA HYKHO JA€JTUTh Ha IBa BpeMs
OT HavaJjia nmepejavyy CUrHaJjia o noJy4deHus OTPaKEHHOr0 CUrHasaa’?
* Yto Takoe 3x010T?

NnonPOGYA PA3OGPATLCA

» 3aueM Ha BOEHHBIX ITOABOAHBIX JIOAKAX YCTAHABJINBAIOT MACCUBHYIO
’) TUAPOJIOKAIINOHHYIO CHCTEMY?

n + Kak nmpu padore ¢ ruipoIOKaTOPOM Pa3JIUuYUTh, I/I€ CUTHAJ OTPaKaeTcs
OT MOPCKOTIO JHA, & T1€ — OT 00BEKTOB?
o [Touemy /I rpaJaHCKOU aBHAIMY Ba:KHA CIIOCOOHOCTD Paiapa OnpeaesfaTh
TOYHYIO BBICOTY camMoJ1éra?

— ) JIOIIJIEPOBCKHUU PAJIAP

*’. D ] eTeopoJsioraM HeoOXOZIMMO OTCJIEKUBATH YparaHbl, IITOPMBI U I'PO3BL. [1714

CPEACTBA
NEPEOQAYN
MHOOPMALIUN

1

NEPEABWXXEHNSA

CPEACTBA

2

STOTO OHU HCIOJIB3YIOT OCOOBIN THUII JIOKAITUOHHOW CHUCTEMBI — JIOILJIE-

/ poBckui pagap. OH noxyuna cBoé HazBaHue ot addekra Jlomiepa. Itor

s dexT B 1842 rony onucain aBerpuiickuil pusuk Norann Kpucruan lomnep.

OH 3aMeTHJI IBETOBOE CMellleHUe CBeTa OT y/IaJIeHHbIX KOCMUYEeCKHUX 00bEeKTOB: I[BET CBe-

YeHUs OTJINYajIca OT OXKHUAaemMoro. Jlomnsep 0Iro usydas 3TO sABJIeHUe U B KOHIE KOHIIOB

MareMaTuyecku onucas ero. CyTh cMelleHUs B TOM, YTO 3TU 00bEeKThl CTPEMUTEJIBHO Y-

nsA0Ted oT Hac. [1o3xke Jlonyiep oOHApY»KUJI: TaKOe Ke cMellleHre Ha0Ii0/1aeTcs He TOJIbKO
CO CBETOBBIMHU BOJTHAMMU, HO U CO 3BYKOBBIMU.

ToI He pa3 BcTpeuascs ¢ adpdexTom Jloriepa, TOIBKO
He 3HaJI, YTO 3TO Ha3bIBaeTCsA UMEHHO TakK. J[omycTUM, Th
CTOUIIb HA yJIUIle, © MUMO IIPO€3KaeT MalllNHa C BKJIIO-
yéHHOU cupeHoi. [loka oHa efeT k Tebe, MUMO Tebs
U IPOYb OT Tebs1, Tebe OyIeT Ka3aThCsl, YTO CHPEHA 3BYUUT
TO BBIIIIE, TO HUKe. CMBICJI BOT B U€M: KOT/]a MaIlIMHA [IpU-
OsimkaeTcs K HaOJIOZ[aTEN0, TO YAaCTOTA 3BYKOBBIX BOJIH
yBeJIMUMBaeTcsA (a JyIMHA yMeHbIaercs). B pesysbraTe
HabJII01aTe b CIBIIINAT 00Jiee BBICOKUI TOH, YeM Ha CAMOM
JieJie U37aET cupeHa. B ToT MoMeHT, Korjja MaImHa OyZieT mpoesskaTh MUMO Ha0JII0/1aTes s, OH
YCJIBIIIUT TOH, KOTOPHIN 3BYUUT HA CAMOM JieJie. A KOrJla MallllHa IPOoeZeT Jlaiblie U OyeT
OTJIAJIATHCSA, @ He TPUOJIMIKATHCSA, TO HAOJII0IaTeTh YCJIBIIUT 00JIee HUBKUU TOH BCJIEZICTBHE
MEHBIIIEH YacTOThI (M, COOTBETCTBEHHO, OOJIBINIEN JIIMHBI) TOXOAAIIUX /0 HETO 3BYKOBBIX
BOJTH. TOUHO Tak ’ke 0OCTOUT J1eJI0 CO CBETOBBIMU BOJTHAMHU U Pa/IMOBOJIHAMU.

I[To cpaBHEHUIO € YACTOTOMN, KOTOPYIO l'eHEpUPYeT I0IJIEPOBCKUYN pasiap, YacTOTa BOIHBI,
OTpa3uBIIeNCs OT 00beKTa, TPUOTHIKAIOIIETOCA K paziapy, OyZeT BbIIE, a OTPa3UBIIEHCS
OT OoT/asAoIerocs oobexTa — Hrke. CucreMa JIONJIepOBCKOTO pasiapa GUKCHUPYeT 3Ty pas-
HUIY U PACCUUTHIBAET CKOPOCTD, C KOTOPOH JIBUIKETCS OOBEKT.

9TO0 noMoraeT HabJII0/IEHUIO 32 IIOTOAHBIMU ABJIeHUAMU. Ecyin oiHa yacTh yparasa yza-
JIsieTCA OT pajiapa, a pyras npubinkaeTcs K HeMY, 5TO TOBOPUT O CIIUPAJIBHOM /IBUKEHUHN
BO3AYUIHBIX Macc. Ecyu jke rpo3oBble 00s1aka Havyasjyd 3aKpyUUBAThCA B CIUPAJb — KU
cMepua MM IIKBasia. Tak JONJIEPOBCKUM pajiap IoMoraeT MeTeoposioraM (UKCHPOBATH,
€ KaKOH CKOPOCTBIO IBUKETCS IITOPM U B KaKoM HarpassieHuu. Iloatomy HarnuonanbHas
ciy»k0a cyIesKeHUs 3a MOTO/I0N MOKET BOBpEMS IpeAyIpeUTh HaceJeHue O MPUOIHKato-
11elics ONacHOCTHU U CIIACTH JIFO/IAM KU3HMU.

[Tpuaymaii, Kak eme MOKHO HCII0JIb30BaTh JIOTIJIEPOBCKUI pajap.
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cBemaa MbICHNb

Kak Gbina n3o6peTeHa aneKkTpMuecKan namnouxas

BTBoé’M JIOMe KOTZa-HUOY/Ab OTKJIIOYAJIA BEYEPOM
cBeT? HaBepHsKa KOMHATHI TyT e MOTPY?KAJIUChH
BO TbMy. Kak Thl mocrymaenb B TaKHUX Cay4dasax?
Bepémb poHapUK, MU, MOXKET OBITh, Bl 3a’KUTAETE

CJI0BAPD: cBeuu?
AyroBas namna MHorue u3 Hac He MOTYT IPEJICTABUTH CBOIO JKU3Hb O€3 IeK-
namna TPUYECTBA, B OCOOEHHOCTH — 0e3 BJIEKTPUYECKOTO OCBEIIEeHUS.
HaKanuBaHua JleicTBUTEJIBHO, OHO CTAJI0 ITPUBBIYHOM BEIIbIO B IOMaX HEMHOT UM
WHepPTHbIN ra3 Oosee cra sier Ha3a. /1o n300peTeHUs SJIEKTPUUECKUX JJAMIIOYEK
ONONHUTENbHDIE JIFOJTA OCBEIAT! COOCTBEHHBIE JIOMA CB€YaMHU, Ta30BBIMH UJTU MacC-
CIOBA: JIAHBIMU JIAMIAMU.

Ha 3ape 1870-x ToioB B HEKOTOPHIX ropozax EBpombl Hayasa

ranorerHas namna HCIIOJIb30BaThCA CHCTEMA OCBEIIeH A, [TOJIYUYMBIIIA s Ha3BaHUe 0y20
NIOMUHECLeHTHas I , TOJLy Y
namna 6020. JIyroBble JIaMIIbl HCITYCKAIOT CBET, KOTJA 3JIEKTpHUYECKas

cBeTomMop Jlyra MpOCKaKHUBaeT MeKy YIJIEPOJHBIMH CTEP:KHAMU. TakuM cIio-
co00M B HEKOTOPBIX MecTax OcBelatn yaulbl. Ho ;yroBoe ocere-

HUe ObLJI0, BO-TIEPBBIX, IOCTATOYHO JIOPOTOCTOSIINM, & BO-BTOPBIX,
He MPUCTIOCODJIEHHBIM JIJISL JIOMAIIHETO HCIOJIb30BaHUA. CBET OT IYTOBBIX JIAMI OBLI
CJIUIITKOM SIPKUM JIJI51 IOMEINeH U, a caM¥ OHM pe3Ko naxiu. Hy»kHa Oblyia mHas cucreMa.

Bcé uzmenusiocs B 1879 roay, koryia Tomac 9UCOH U IpyIIia yUéHbIX U300pesu mep-
BYIO JIAMITy HaKaJUBaHUsA. PaboTa Haj| CO3/IaHUEM 3JIEKTPUUYECKOTO CBETA BeEJIach
emé /10 poxkaeHus Jnucona. Cap Xambpu /[9BH, aHITIUHCKUN YIEHBIH, OOHAPY K, UYTO
3JIEKTPUYECKUH TOK, IPOIYIIeHHbIN Yepe3 onpesieIEHHbIE BU/IbI METAJLJIOB, 3aCTABJISAET
9THU MeTaJIJIbl HaKanATbesA U cBeTUThed. [lozxke Maiikin ®apajeit, ctyzeHT I3Bu, npo-
BOJIMJT SKCIIEPUMEHTHI € 3JIEKTPUUECTBOM U MAarHETU3MOM — U c(OOPMHUPOBAJ IPUHITUI
BpallleHUs 3JIEKTPOMArHUTHOIO T0JIsI, HA KOTOPOM OCHOBaHa paboTa asexmpozeHepa-
mopa 4 3/1eKmpomomopa. T ¥ MHOTHE JIpyTue ONBITHI 3aJI0KUJIU OCHOBY JIJIS1 CO3/1a-
HU JIAMITBI HAKAJIMBaHUS.

K 1878 rony Tomac 9aucoH y:xe ObL1 3HAMEHUTHIM U300peTaTesieM, CO3/aBIINM YHU-
BepCaJIbHBIN alapar A1 nepeaadn OupKeBbIX JAHHBIX, 3JIEKTPUUECKUN CYETIUK T'OJI0-
cOB Ha BbIOOpax, ¢poHOrpad U MHOTO APYTUX Belel. 11 BOT Tereps OH HaYas1 paboTy HaJl
TEM, UTO BIIOCJIEZICTBUM CTAHET €ro CaMbIM M3BECTHBIM U300peTEHHEM. IUCOH XOTEJ
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npuaymarb cucreMy ocsemienns, koTopyro MokHO  3HAETE JIU BbI?
OBIJIO MCII0JIB30BATh B IIOMEII[EHUAX.

IAWCOH 3HAJ, YTO OH caM U JIIOAU, KOTOpbIe Tomac 341coH 6bin He efnH-
paboTasu ¢ HUM OOK 0 GOK M KOTOPBIX OH Ha3bIBaJl ~ CTBEHHBIM, KTO U306pEn nammy
«IIPUATEJISAMU», JIOJKHBI DEIIUTH JIBE OCHOBHBIE HakanneaHuA. Hanpumep, cop
3aja4y. Bo-mepBbIX, UM HYKHO ObLI0 M300pectn  [ko3ed YnncoH CyoH, aHmmncKmi

CTEKJIAHHYIO JIaMITy, U3 KOTOpOH OyZeT OoTKadaH Y4YEHbIX, Mpyayman namry, O4eHb s
BO3/yX, YTOObI HUTHh HaKajla He Cropaja B KHUCJIO- MOXOXYIO Ha flamny SAMNCOHA, FOAOM <35 E
poze Bosayxa. W, BO-BTOpBIX, HEOOXOAMMO ObLIO — PaHble — B 1878 rogy. 3ancoH, 5 E‘tg
HaWTU TaKOW MaTepHaJsl [y HUTU HaKaja, YToObl ~ OAHAKO, CAenas CBOIO IaMMOoYKy E}E &
OHa CBETHJIaCh MHOTO YacOB, BCE HTO BpeMs IIPO- KOMMEPYECKM BbIFOAHOW, a KpoMe oC s

1

mycKasi uepes cel0sl 3JIeKTpUYeCKUi TOK. [loaTomy — TOro, paspabotan v BONIOTWN Lesnyto
3a paboTy B3SJIHCh, pAa3OUBIIIHCH HA IBE TPYIIIIHL. cmcTemy SHeprocHab»eHus, Kotopas

Bckope OfiHAa 4acTh KOMaHZbI CO3jajia CIeru- Oblia Heobxoayuma Ans Toro, YTobbl g
aJIBHBIM BaKyyMHBIU OTCOC, KOTOPBIM MOT yJIJaJIUTh  JIaMMOYKMN NOABMIUCH B AOMAX. < ;
BO3/lyX U3 3alasHHON CTEKJIAHHON KoyObl. [Ipy- [lo3TOMy MMEHHO ero nma cBAsblBa- @ =
rasi rpyIa UCIBIThIBAJIA PA3JIMYHbIE MATEPUAJIBI, ~E€TCA C 3TUM BaXHbIM U306peTeHnEM. g =
YTOOBI ITOIOOPATh MOAXOAAIIMI Il HUTH HaKaJsa. g E

B o61ielt c10:kHOCTH J1abopaTopus DAUCOHA ITPOBeJIa UCIIBITAHUS 00Jiee yeM 1600 Mare-
pHUaJIOB, MIpeXK/ie YeM HalllJIa HyKHbIA. B duciie mpoynx oHM HCIPOOOBAIM KOHCKUU
BOJIOC, BOJIOKHA KOKOCA, JIECKY W Jlake mayTUHy. HakoHell, oceHbI0 1879 roga DucoH
yOeIuIIcs, YTO HaUIyUIlIui pe3ysIbTaT JaET KyCOUeK XJIOMKOBOU HUTH, IIPEIBaPUTEIHHO
COXOKEHHBIN /10 yIiA (TO ecTh mpeBpalIEHHBIA B yrepox). Korja takas HUTH OblLia
MOMeEIlleHa B CTEKJISTHHYIO KOJIOY, U3 KOTOPOH IOCJIe 3TOTO OTKAYasid BO3AYX, U Uepes
He€ IPOIYCTUJIN TOK, HUTh CBETHJIACh Ha MPOTSKEHUHU 13 YaCOB.

Pabora Haj 3azjaueil MpoposIKaaach, YCTPOUCTBO COBEPIIEHCTBOBAJIOCH, U BCKOPE
BCIO JTAOOPATOPHIO «IIPUATEJIEH» CTAIU OCBEIIATh 3JIEKTPUUECKHE JIaMIIbI.

ATO, OJHAKO, HE PEIINJIO MOCTaBJIEHHONW IAUCOHOM 3azauu. Mup HyKJajcs
B 4E€M-TO OOJIBIIIEM, UEM ITPOCTO 3JIEKTpUUecKas yiamma. Heo6xommmMo ObLJIO CO371aTh
HA/IEXKHYIO0 CUCTEMY pacIlipesie/iIeHHs 3JIeKTPUUecTBa B joMa U Ha pabpuku. [ToaTomy
OIVCOH M ero KOMaH/la 3aHSAJIUCh CO3JJaHHMEM TeHepaTopoB, Kabesield M IPOBOOB.
Kpowme sToro, mmu ObLIM TPUAYMaHbI PO3ETKY, BHIKJIIOUATEH, CBETUJIBHUKH U TIPO-
Yre YyCTPOMCTBA, HEOOXOIMMBIE JIJIST TOTO, YTOOBI C/IeIaTh PeaIbHOCTBIO UJIEI0 DJIEeK-
TPUYECKOTO OCBelleHus B joMax. Ha 5To yuiio fBa rosa Tsk€101 paboThl, HO B UTOTE
JeHcTBYyOIas cucteMa Obl1a pa3paborana. B 1882 romy 9nucon ocHOBAJI EPBYIO KOM-
MepUYeCKHU BBITOHYIO 3JIeKTPOCTaHIUI0. C TEX TIOP 3JIEKTPUYECTBO U DJIEKTPUUYECKUU
CBET B JIOMax CTaJIM IPUBBIYHBI /IO TAKON CTENeHH, YTO MHOTHE JIIOAU He MOTYT IIpeJ-
CTaBUTb CBOEH KU3HU O€3 HUX.

B Hai1re BpeM s B JIaMIIOUKH y3Ke He CTaBST XJIOMTKOBbIE HUTH B KAYECTBE HUTEH HaKaJIa.
BmecTo 3TOr0 MCHoab3yoT BOJIL(PAMOBYIO IIPOBOJIOKY. Bosbdpam ciryXUT BO MHOTO
pa3 JoJibllle TPEBPAIEHHOTO B yTOJIb XJIonKa. Kpome
TOTO, HUTh HaKajia paboTaeT ropasjio JOJIbIIE, eCJIH
13 KOJIOBI He ITPOCTO OTKAYaTh BO3/AYX, a €II€ U 3aI0JI-
HUTH €€ WHEPTHHIM ra3oM. MHEpTHBIE Tra3bl — 3TO
XUMHYECKHE 3JIEMEHTBI, KOTOPhIE ITOUTH He BCTYIAIOT
B XMMHUYECKHe peaknuu. bosblnas yacTh jlaMI Haka-
JINBAHUS 3aIOJHEHBI AP20HOM, PEXKe — KPUNIMOHOM
WJIN KCEHOHOM, TIOTOMY YTO 3TH Ta3bl IMPaKTUUECKHU
He BCTYIAIOT B XUMUYECKYIO0 PEAKIIHIO ¢ BOJIbGPAMOM.
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NHepTHBI Ta3 B JIaMIIOUKE YBEJIUUMBAET CPOK €€ JKU3HU.
Koraa Bosbdpam packajiseTcs, 4acTb €ro aTOMOB IEPEXOJUT
13 TBEPJIOTO COCTOSTHUS B Ta3000pa3HOe, IOKU/Iasl HUTHU HaKaJia.
B BakyyMHOM cpejie 3TH aTOMBI IOCTUTAIOT CTEHKU KOJIOBI U ITPH-
JINTIAIOT K HeH, a B pe3yJIbTaTe HUTh CTAHOBUTCS CJIUIIKOM TOH-
KOU, JIOMaeTcsi — U JIaMIIOUKa «IeperopaeTt». Eciau ke kosmba
HAIlOJTHEHA WHEPTHBIM T'a30M, MOJIEKYJIBI 3TOTO ra3a IMOMOTAIOT \
OTTAJIKUBATh aTOMbBI BOJIb)paMa OOpAaTHO B CTOPOHY HUTH, TJIE
OHU CHOBA C Hel coenHAITCcA. Ho 4acTh aTOMOB BCE paBHO Oce-

JlaeT Ha BEpPXYIIIKe KOJIOBI; KOI/ia JIAMIIOYKY MEHSIOT Ha HOBYIO, ;
THI MOXKEIIb YBUJETh TEMHBIN KPY’KOK Ha TOM MECTe, T7ie OHHU
Hakomnuauch. TeM He MeHee HUTh HaKaJia OCTAETCA 11eJION ropas/io

JTOJIBITIE B CpeJie MHEPTHOIO Ta3a, HEXKEJIN B BAKyyMe.

CPEACTBA
NEPEOQAYN
MHOOPMALIUN

1

S = ir’" AJIEKTPUYECKHNE JIAMIIOYKU!
g E L . TaHb chIIUKoM! OCMOTPHU CBOI JJOM B IIOMCKAaX KaK MOKHO 00JIb-

IIIeTO0 KOJIMYEeCTBA PA3HOOOpPa3HBIX 3JIEKTPUUYECKUX JIAMIIOYEK.
I[TocMOTpH, KAKUM CBETOM M HAaCKOJILKO sIDKO CBETUT Kaxkjlasa U3 HuX. Kakue-To
JIAMITIOYKH CBETATCSA OeJIBIM CBETOM, KaKHue-TO — JKEJTHIM. Jlammouku B (poHa-
pUKax UCIYCKAIOT HAIPaBJEHHBIN CBET, a JIJaMIIbl B CBETUJIbHUKAX — paCCesTH-
HBIHA. JIaMITOUKa MOIITHOCTHIO B 40 BaTT CBETUT OoJiee TYCKJIO, YeM JIaMIIOYKa
B 60 BaTT.

[TocunTaii, CKOJTBKO JIAMITOYEK MICIIOIB3YETCS B KAXK/I0U KOMHATE B TBOEM JIOME.
He 3a0y1p mocuuTaTh T€, KOTOPBIE YCTAHOBJIEHBI BHYTPH XOJIOAUJIBHUKA, IYXOBKH,
MHKPOBOJTHOBOH e WJIN B KAKUX-HUOYb IPYTUX HEOKUJTAHHBIX MECTaX.

CKOJIBKO JTaMIIOUEK B TBOEM JoMe? Paji jiu ThI 9TOMY H300pETEHUIO?

CMOREWDb OTBETHTL?

? * Uro Takoe JJaMna HaKaJuBaHUA?

2

BOEHHbIE
M3O0BPETEHUA

3

+ [Touemy Ba:kHO, YTOOBI BHYTPH JIAMIIOBOH KOJIOBI HE OBLJIO KHCJIOpPOAA?
n ¢ Koro cuuraroT nzooperaresieM epBoii JJaMIOYKH HAKaTUBaHUA?
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’) » Kakum 06pa3oM MOKHO yIyUYIIUTh KOHCTPYKIUIO IAMIOYKHU, YTOOBI
cJIydaiHbIe aTOMbI KUCJIOPOAA He C:KUTAJIM HUTh HaKaJja?

+ Camble JIyqlIyve JaMIOYKY HAKATUBAHHUA 3aMI0JTHAIOT HE apTOHOM,
a kpunToHoM. KpunrToH Ts:kejiee mpounx HHEPTHBIX ra3oB. Ilouemy JJamMnouka,
B KOTOPYIO HAKaYa/Ii KPUIITOH, IPOCIYKUT A0JIbIe?
s Temneparypa HakaJ/ia HUTH y OAHHX JIAMIIOYEK HHKe, UeM y IPyTUX. ITO
NMperMylIeCTBO UJIH HEAOCTATOK?
+ [Touemy JIaMIIOYKH B XOJIOAUJIBHHKAX TAK JJOJITO HE MEPEroparT?
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1 AJIBTEPHATHUBHDIE B /I bI
¥ JIAMIIOYEK

A yqéHbIe Y UHKEHEPHI BCE BPEM S UIIYT CIOCOObBI YIYUIIUTh SJIEKTPUYECKHE

smammnouky. Cefiuac CyuiecTByeT HECKOJIBKO THUIIOB Oosiee 3P PeKTUBHBIX

JIAMII: TIPA OAWHAKOBOM 3JIEKTPUYECKOM MHUTAHUU OHH
JIatoT OOJTBITIE CBETA U JIOJIBIIIE PA0OTAIOT.

Bo-miepBhIX, 3TO raJIOTEHHbIE JIAMIIbI, KOTODHIE
JlatoT OoJiee APKU OeJIbIN CBET U CJIYIKAT J0JIbIIIe 00bIY-
HBIX JIaMII HakaJuBaHWsA. [ajioreHHbIe JaMIbBl — 3TO
T€ JKe JIAaMITbl HaKaJINBAHU S, HO 3aII0JTHEHHBIE HE UHEPT-
HBIM Ta30M, a 2a.102eHoM (TapaMu OpoMa uJiu oza). ATo
BEINECTBO BCTYIIAeT B PeaKI[UI0 C aTOMaMH BoJIb(pama,
KOTOPBIE OT/AEJSIOTCS OT HUTH HaKaJia, U MOJyYHBIIH-
ecsi MOJIEKYJIBI He OCeZlaloT Ha CTEeHKax KOJIObl — BMe-
CTO 5TOT'0 OHU MEPEMEIIAIOTCS B KOJIOE /10 TeX MOp, MoKa
CHOBa He OCAAYT Ha HUTH. [Ipy 5TOM TEIJIO HUTH HaKaJjia
paspylIaeT MoJIydeHHbIE B Pe3yJIbTaTe PEaKIU MOJIEKYJIbI U YKPEIJIsieT HUTh BOJIb(PaMOM.
9TO HAMHOTO YBEJIUUMBAET CPOK JEHCTBUSA JaMIIbl. Kpome TOro, 3a CYET TOTO, YTO B TajIo-
reHe HUTh HaKajla pacKaJisfeTcs CUJIbHEE, CBET I0JIyYaeTcs roiyooro OTTeHKa, YTO DHep-
reTUYECKU BHITO/THO. ['ajIoreHHbIe JIaMITbl YCTaHOBJIEHBI B hapax
MHO>K€ECTBa aBTOMOOUJIEH.

Emeé oguH BUJ JIaMII — 3TO JIIOMHHECIHEHTHDBIE JIaMIIbI.
B HUX HaxXoAUTCS Ta3, KOTOPBIN IIpeBpaIaeTcs B IJIa3mMy, Koraa
yepe3 Hero MPOXOAUT AJEKTPUUECKUH TOK. I1a3ma ucmyckaer
yABTpadUOJIETOBRIE JIYUH. BHYTpEeHHSISI TOBEPXHOCTD JIAMITOBOX
KOJIOBI TIOKPBITA CIIEIUAJIbHBIM BEIECTBOM — JAHOMUHOPOPOM,
KOTOPBI HAUMHAET CBETUTBHCS IOJT BO3/IEUCTBUEM YJIBTPAdHO-
JIeTOBBIX Jiyuerd. OT ero Ha3BaHUS U MPOU3OIILJIO CJIOBO «JTIOMHU-
HeCIeHTHBIW». Takue sammbl 60s1ee 3G PEKTUBHBI, YeM JIAMIIBI
HaKaJINBaHUSA, a TMOCKOJIBKY Y HUX BHYTPU HET HUTU HaKaJa,
KOTOpasi MOKET IEPETOPETh, CIIYKAT B HECKOJIBKO Pa3 /I0JIblile
OOBIUHBIX JIaMIIOYeK. Yalle Bcero, Korja Mbl TOBOPUM O JIIOMHU-
HECIIEHTHBIX JIaMIIaX, Mbl BCIIOMUHAEM JIJINHHbIE TPYOKHU, HO y
MHOTHX COBPEMEHHBIX JIAMII 3TU TPYOKH CBEPHYTHI TAKUM 00pa-
30M, 4TO 3aHUMAIOT COBCEM HEMHOr0 MecTa. Takue JJaMIIOUYKH —
Mbl Ha3bIBa€M HX IKOHOMHbIMU — PA3MEpPOM TaKue Ke, Kak
OoObIYHAS JIAMITOUKA HaKaJIMBAaHWsA, U MOTYT HCIOJIb30BaThCs
B TeX e MecTaX.

CseToauoasl (cBeTonsiyuarwmue auoasl, CUI, LED) — aTo
KPOXOTHBIE JIJAMIIOUKH, B KOTOPHIX HET HUTH HaKaJjia. BMeCTO 3TOro BHYTpU Y HUX HaXOJTUTCS
IOJTyITPOBOTHUKOBBIA MaTepHaJi, KOTOPBIM CBETUTCS, KOT/Ia Yepe3 HEero MPOXOIUT DJIEKTPH-
yeckud TOK. OJIMH-7[Ba CBETOAUO/A MOTYT 3aMEHUTH JIAMIIOUKY HaKaJJUBaHUA B POHAPUKE.
[ToTpebasIOT TaKue JJaMIThl KDOXOTHYIO YacTh OT TOH SHEPTUH, KOTOpas YXOAHUT Ha paboTy
JIaMITbl HaKaJWBaHHA, a CJIYKAT BO MHOTO pas
nmosbiie. Kpome TOro, CBETOAHOABI HE HYKHO
3aMEHATh TaK 4acTo, KaK JaMIbl HaKaJIUBaHUS,
a CBETUTb OHU MOTYT MHOXKECTBOM Pa3JIMYHBIX
1BeToB. CaMbIll U3BECTHBIN CII0COO HCIIOJIb30Ba-
HHS CBETOAMONIOB — B cBeTodopax. Emé u3 Hux
COCTOAT IOYTH BCE COBPEMEHHBIE POXK/IECTBEH-
CKHE TUPJISH/IBIL.
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JT0 HHTEPECHO!

TOMAC 9IUCOH
1847-1931

«[eHuanbHocmes — 3mo 1 npo-
yeHm 800XHOBeHUA U 99 npoueH-
moas pabomel 00 cedbM020 NOMaA».

Tomac Anea 3auncoH pogunca B 1847 rogy u,
BO3MOXHO, AIB/IAETCSA BENUYaNLWMM 1306peTa-
TesiemM Bcex BpeMéH. OH 6b11 cefibMbIM, CaMbIM
Magwmm pebéHKoM B ceMbe. YenoBeka, KOTo-
pbI caenan Tak MHOFO, YTO6bl MPOTOPUTL NYTb
TEXHONOrUAM, obyyasia Ha JOMYy COOCTBEHHas
nob6Awan Matb. loub MUHUCTPA, OHa 3abpana
Tomaca 13 LWKoJbl B MEPBbI e rof 06yUeHus
rnocsie Toro, Kak yuutesb Ha3Ban ero 6ectonko-
BbIM. A BCE noTomy, Uto Tomac, »kenas y3HaTtb,
KaK YCTPOEHbI Bely, 3aiaBan CNLWKOM MHOrO
BonpocoB. OTel xoTen, Ytobbl TOMac Hayumnncs
Kak MOXHO OOJbLIEMY, 1 MAATUII eMY 3a KaXK-
JYI0 NPOYUTAHHYIO KHUTY. [TepBoin ero KHUrowm
CTana KHUra O Hayke. [leHbru, nonyyeHHble
oT 0TUa, ToMac NOTPATUA HAa GAHOUKN C peak-
TBamun. OH nognucan ux «A», ytobbl gpyrue
He Tporanu. C STMin peakTrBammu Tomac 3Kcne-
pUMEHTUPOBa B NofBane CBOero oma.

Otel, XxoTes, 4YTOObl €ro CbiH MPOBOAWI
Ha Bo3ayxe 6onblue BpeMeHM, MO3TOMY JIETOM
1858 roga toHbI Tom BMecTe CO CBOVMM APYroM
3acagunn oBolamu 60nbLION oropod, yxa-
XKMBANWN 32 HUM U NpPoAann BCE, UTo cobpanmu.
OH 3apabotan Torga okono 600 ponnapos,
HO He CTaJl MOBTOPATb OMbIT, NOTOMY YTO emy
He MoHpaBMNoCcb paboTaTb Ha »ape. B ToT
CaMblli FOf, ero 3aMHTepecoBasio YCTPONCTBO
Tenerpada, 1 OH MOCTPOWI CBOIO COOCTBEHHYIO
TenerpadHyto nHuio. OH NPOBEN e€ OT CBOErO
[OMa [0 JoMa CBOEro Apyra, KOTOpbI CTOAN
Ha pacctoaHuy nonymunu (800 meTposB).

Ha cnepytowun rog Tomac nonyymn HOBY1O
paboTy — OH MpogaBan raseTbl Y CNAAOCTM
B Moe3fe, KOTOpbl cefoBan No MapLipyTy
MNopt-TypoH — Hdetpont. Kaxgoe yTpo noesp,
oTnpasnanca B [1eTponT n Be4yepom TOro e
AHA npubbiBan obpaTHo. Bpemsa cToAHOK
B [eTpoiTe DAUCOH NpoBOAWUS 3@ YTEHUEM
KHUT B MECTHOW BUONMOTEKE UK XKe 3a JKC-
NepPUMEHTaMK, KOTOPble OH CTaBWA B CBOEN
MaJleHbKOW labopaTopui B 6ara>kHOM BaroHe.,
Korga Hauanacb lpaxpaHckaa BowHa, Tomac

06paTh BHUMaHKe, YTO MaccaXxupbl noesaa
XagHo nosunu nobyto MHPopmaumio o 601X,
1, Koraa Havasnca 6o npu LLnnoxe, oH nonpo-
cun Tenerpaducta B [eTponte pasociatb
HOBOCTW O OWUTBe BO BCe ropopa, CTosliue
no MapwpyTy noesga. MNocne yero oH Kynun
TbICAYY ra3eT BMECTO OObIYHbIX CTa, U MpoAan
X MO NyTX AOMOW, MOBbIWAA LieHYy Ha KaM-
Jon octaHoBkKe. [MpumepHO B 3TO BPeMA OH
3aMeTuW, YTO CTall Xy>e CJbIWaTb, HO HUKTO
He 3Has, moyemy.

OpHaxgbl BO BpemMa MOe3gKkM OfuH
M3 peakTMBOB B 0Oara)kHOM BaroHe ynar,
1 HavancA noxkap. OroHb NOTywWwmnAKW, Ho Tomac
notepsn paboTy 1 Tenepb MOF TOJIbKO NPOAa-
BaTb ra3eTbl Ha cTaHUMAX. Ha oaHOM 13 3Tux
CTaAHLUMN OH Crac XWU3Hb MasbyMKy, KOTOPbI
OKas3aJics CblHOM MeCTHOro Tenerpaucra.
bnarogapHbi oTewl npepnoxun Tomacy Hay-
UiTb ero ynpasneHuto Tenerpadom, M TOT
c 6onblwon oxoton cornacunca. Cnegyrowme
LUECTb JIET OH NPOBEN, paboTaa CTAHLMOHHbIM
Tenerpaductom. Bcé 310 Bpemsa SaUCOH npo-
BOAMWI SKCMEPUMEHTbI, CTPEMACH YAYyYLIUTb
paboty Tenerpada. OgHO BpeMsA OH 4acTo
3aCTynan Ha HOYHble AeXYpCTBa, NOCblIas
CUrHaNbl KaXAble rnonvaca. 3TO MOoKa3anocb
Tomacy CKyYHbIM, 1 OH Npucnocobun Hebosb-
LUME YaCbl, YTOObI MOCHINATh CUTHAJ, TOrAa Kak
CamM MOT 3aHUMATbCA CBOWMW 3KCNEPUMEH-
TaMu WX CMIOKOMHO cnaTb. HauanbcTBo 06Ha-
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pyXuno, 4to Tenerpaduct «IeHTANHUYAETY,
W 3anpeTuno 3To.

[epBbl MaTeHT 3AMCOH MoOayYwus, pas-
paboTaB 3MEKTPMYECKNIA CYETUMK FOJIOCOB
Ha Bbl6bopax B KoHrpecc CLUA. i3o6peTeHne
He nonayuuno nonynApHOCTW, MOTOMY YTO
yneHbl KoHrpecca xoTenn orfawartb CBOé
BOJIEU3bABIEHNE CAaMOCTOATENIbHO, COMPOBO-
XKOas 3TO HEOOJIbLLION PeYblo. DANCOH PEeLLns,
YTO HMKOrda Oonblue He CTaHeT u3obpeTtaTb
BELUW, KOTOPbIE HUKOMY He HyHbl. OH Hauyan
paboTy Hag gynnekcHbiM Tenerpadom, KOoTo-
pbli MOT MOCbINaTh ABa CUrHasa Nno OgHOMY
nposoay. Bo Bpems gemoHcTpauun tenerpad
He cpaboTas. PazoyapoBaHHbIN DAMCOH nepe-
exan B Hblo-Mopk, He UMes NOYTW HK rpolua
3a Aywon. [pyr pa3spewwnn emy HoYeBaTb
B 3[aHuW, rae OblIo HECKOSIbKO KOMMaHWUM.
OpfHaxdbl y HMX CIIOManca MuKepHsll annd-
pam — nNpubop, NOXOXWUN Ha Tenerpad, KOTo-
pbIi paccbinan 6pokepam AaHHble 06 M3me-
HEeHVM OUPXKEBBIX KOTMPOBOK. TomMac cymen
MOYMHUTb €ro 1 TYT Xe Noyuunn pabory.

Bckope nocsie 3Toro oH M HeCKONbKO ero
LpYy3€eli OCHOBaNM COOGCTBEHHYIO KOHCTPYK-
TOPCKy0 KoMnaHuio. OgHUM 13 NepBbIX MU30-
OpeTeHUN, co3fdaHHbIX UMK, Obll YHUBEp-
CaNnbHbIA TUKEPHbIN annapal. B KomnaHuu
SAucoHa B To Bpems paboTana monogas MeH-
wurHa, Mapu Crnnyann. OH Hayan yxakmBaTtb
3a Hell, 1 25 gekabpA 1871 roga OHM NOXXeHU-
NNCb. Y HUX poamnocb Tpoe geten. [lepsble
[BOE, MaJlbuMK U AEBOYKA, MONYUNIN LY TAN-
Bble Mpo3BuLa Tupe n Touka, B YecTb Tene-
rpadHbIx curHanoB. B 1876 r. Tomac nepeHéEc
CBOI0 KOMMaHuio B Menno-llapk, wrat Hbio-
[>xepcn, roe nocTpoun ABYX3Ta)KHOE 3[a-
HUe, KOTopoe BCKOpe 3anofIHNIOCh KHUFaMu,
WHCTPYMEHTAMU U  XMMUYECKUMU PEAKTU-
BaMu. /IMEHHO TaM pPOAWUIOCb GOJbLUMHCTBO
€ro n306peTeHUI.

Hanbwe Tomac 3KCNepUMeHTUPOBan
c usobpeteHmem AnekcaHapa benna - tene-
doHOM — 1 cymen HalTK CNOCo6 ynyylwnTb
ero. Ha ocHoBe 3TuUX 3KCMEepMMEHTOB OH
co3[an annapat, KOTOpbI 3anucbiBana U BOC-
npoussogun 3ByK. QoHoepag 3apabotan
Cpa3y e, Kak ToNbKo Obin 3anylueH. SANCOH
npeacTaBun cBoé m3obpeteHne KoHrpeccy,
n npe3sngeHt CoegnHEHHbIX LLITatoB Ha3Ban
ero «BojilebHnkom MeHno-lNapKa». YUéHbii
NpoAosnaNa COBEpPLIEHCTBOBAaTb CBOE W30-

OpeTeHne N faxe co3gan nepByld B Mupe
rOBOPALLYIO KYKI1y.

Mocne 3Toro 3aNcoH o6paTusI CBOW TaNlaHT
Ha ouyepefHylo Bellb, B KOTOPOW Hy»Aanca
MUp, — 3NeKTpuyeckoe ocgelleHne. B KoHue
XIX Beka Aoma ocBellanmcb CBeYaMU 1 raso-
BbIMW Namnamu, 1 06a BapwWaHTa Bbl3blBanu
Maccy npobnem. SANCOH XOTeN CTaTh NepBbiM
n306peTaTenem 3/1EKTPUYECKOrO OCBELLEHNA,
HO OH 3HaJl, YTO MHOFO APYrMX YUYEHbIX pabo-
TaloT Hag 3Tow 3agavei. [osTomy B ceHTAOpe
1878 roga OH OODBABWI, UYTO MOYTU 3aAKOH-
ynn paboTy Hag SNeKTPUYECKON NTaMMOYKOM
N B TEYeHMe LEeCTN Hepenb NpeacTtaBuUT eé
mupy. CrnoHcopbl cobpanu AeHbru, YTOObI
OCHOBATb KOMMAaHWIO, Ha3BaHHYI0 «3QUCOH
31EKTPUK JIANT», HO TONbKO B CNeAyoLEeM rogy
Tomacy yganocb MOAYyYUTb MOSIHOLIEHHbIN
SNeKTpuYecknn ceet. B ganbHenwem ero Kom-
NaHUM NPULLIOCb CO3[aTb BCE HY>KHbIE JONOJI-
HUTENIbHbIE YacTVW CUCTEMbl OCBELLEHMA —
BbIKJIlOUYaTENM, FEHEPaTOPbl 1 MHOTFOEe LPYroe,
yTobObl CAenaTb BO3MOXHbIM MCMOMb30BaHMe
SNEeKTPUYECKOro cBeTa B Aomax. Korga dau-
COH MpPUBE3 CBOE n306peTeHne Bo OpaHuuio,
TO Obl/1 YAOCTOEH TaM MATK 30/10TbIX Mefanel
1 3BaHuA oduuepa MNoyéTHoro Jlernoxa.

B 1884 rogy B ero gom npuvwio rope —
»KeHa 3abonena GploLWHbIM TGOM 1 ymepna.
B cnepgyowem rogy Tomac no3HakoMunca
¢ MuHon Mwunnep 1M MOYyBCTBOBan K Heu
nHtepec. OH Hayunn eé€ a3byke Mop3se, 4TobbI
MO>HO OblI0O 0OMEHMBATbCA COOOLEHMAMMN
LaXke B OKpy»XeHuu apyrux nogen. OgHaxkgbl
OH BbICTY4Yan Mo eé nagoHu: «Tbl BblNAELb
3a MEHA?», N OHa, TOXKe MOP3AHKOW, OTBETUNA:
«[al». OHM noXKeHunncb, oT 3Toro 6paka Yy
DancoHa bbi1o Tpoe AeTEN.

B 1928 rogy DaUCOH 6bin HarpaXxaéH 3010-
Ton mepanbto KoHrpecca CLLA 3a BKnag B coBpe-
MEHHYI0 XM3Hb. OgHaXkabl OH cKa3an: «<Hu ogHa
M3 TeX CTOALMX BeLlel, YTo A co3gan v uso-
6péEn, He NoABMACL MO CYACTIMBON CITyYaliHO-
ctn. OHM Bce — pe3ynbTat paboTbl». OH paboTan
[0 caMol cMepTu B oKkTAGpe 1931 roaa. Ha Tot
MOMEHT Yy Hero 6biin 1093 nateHTa 1 nob6oBb
Bcero mupa. lpowaHne C HUM, COCToABLLE-
eca B 6ubnunoteke ero nabopatopun B Bect
OpaHxe, 4nnMnocb ABa AHSA, NOObIBANO Ha HeM
50 TbICAY YenoBek.

Tomac  2puMcoH cTan YyenoBEKOM,
No-HaCcTOALEMY U3MEHMBLINM MUIP.
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I aHMM BBIIIM B xonone

Kak coXpaHuTh ey CBe:Ken?

pelnicTaBb cebe KapKUH JIETHUH JIeHb. ThI mesioe
YTPO MPOBEJ B Cajy, BBITIAJIBIBAS COPHAKH, TeOE
JKapKO U XoueTcs MUTh. Thl UAENIH HA KYXHIO, HAaJIBa-
elrb cebe cTakaH XOJIOJHOM BOABI, JOCTAENIb U3 X0JI0-

CNOBAPb: JMJIBHUKA IIapy KYCOYKOB JIbJja U 6pocaellb B CTaKaH,
. Temno 9TOOBI BOZIa OCTaBaJIach XOJOAHOH. 370poBO, a? A Belb ecau Obl
« OXnaxpeHue He u3006peTeHne CKYCCTBEHHOIO OXJIAXK/IeHUsA, MbI ObI HE CMOIJIH
« XMapjareHt HacIauTheA BeeM aTUM. Kak ke OHO HoJlyuyaeTcs — oXJIaxAeHne?

YroObl NOHATH NMPUHIUN HUCKYCCTBEHHOTO OXJIAXKJIEHUS, MBI
JOJKHBI CHavasia pa3obpaThes, UTO TaKoe TeIio. Bee mpemMeTst
001a1a10T HEKOTOPHIM KOJIMYECTBOM TeIlIa. TemJIo — 3To sHeprus, KoTopas oopasyeTcs
B pe3yJIbTaTe JIBUXKEHHS MOJIEKYJI TOTO WJIM MHOTO 00beKkTa. UeM OoJible Tera mepe-
TAETcs 00BEKTY, TEM OBICTpEE IBUIKYTCA €r0 MOJIEKYJIBI, U TEM TOpsuee OH CTAHOBUTCH.
AHaJIOTUYHO, ecIi O0BEKT OCTY>KaTh, MOJIEKYJIbI 3aMeJIAI0TCA, U TeMIepaTypa o0b-
eKTa MmoHukaetcs. He 3abbIBaiiTe 00 5TOM U BOCIIPUHUMANTE OXJIAMXKAEHUE KaK OTHEM
TeIIa, a He 1o6aBseHue xosoza. Ha camoMm Jiesie He CyIiecTByeT TaKOTr0 HayYHOTO IOH -
TUS, KaK «X0JI0/1». MBI MOKeM I'OBOPUTH TOJIBKO O Pa3JINYHOM (BBICOKOM HJIM HU3KOM)
KOJIMYeCTBe TeIlIa.

OxuaxieHue 661710 U3HAYAIBHO IIPUAYMAHO JIJ1sl TOTO, YTOOBI COXPAHATH IUIILY CBe-
>keil. Ham u3BecTHO, 4TO 6GaKTepuu U IjleceHb MOTYT UCIOPTUTH MPOAYKTHI U UTO Oak-
TEPUU Pa3MHOXKAIOTCS TOPa3/i0 MeJJleHHee IIPH HU3KUX TeMIleparypax. Eciu XxpaHUTh
e/ly B IIPOXJIa/ITHOM MecTe, IIOPTUTHCA OHA OyZieT ropas/io MejiyieHHee. [IoaToMy paHblie
JIIOAY YCTPAUBAJIU no2peba u Aé0HUKU, YTOOBI COXPAHATH TaM IIPOAYKTHIL.

I[lepen TeM KakK pacCMOTPETH IPUHITNI PaOOThI XOJIOIMIBHUKA, MbI ZIOJI?KHBI TIOHATH
€II€ OJUH BAKHBIN (U3WUECKUH NPUHIUI (ECTH THI yKe m3ydas mocobue «Mwup
BEIIECTB», TO JIETKO MOWMEITb, 0 Y€M HUJIET Peub). B Mupe cymecTByeT TPy OCHOBHBIX
azpe2amHblx COCMOAHUSA BEIIECTBA: TBEPAOE, XKUKOe U ra3oobpasHoe. CocTosiHIE 00B-
€KTa 3aBHCUT OT TOT'0, U3 Uero OH CZleJIaH U CKOJIBKO Telljla B JAHHBIM MOMEHT COZEPKUT.
Hanpuwmep, nap, Bozia u JI€J], — TPU arperaTHbIX COCTOSAHUSA OZHOTO U TOTO Ke BeIeCTBa,
COCTOAIIETO U3 MOJIEKYJI, IOCTPOEHHBIX U3 JIByX aTOMOB BOZIOPO/Ia ¥ OJTHOTO aTOMa KHC-
sopozia. Eciiu Bozty HarpeTs, e€ MoJIeKy/Ibl HAUMHAIOT IBUTaThesA OpicTpee. Ecu HarpeTs
JIOCTATOYHO CHJIBHO, BOZIA IpeBpaTHTcA B map. Korzpa BelecTBO MeHsSeT arperaTHoe
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COCTOSIHHME, 3TO 3HAYUT, YTO eMy JInOo A00aBMJIH, JIMOO
OTHsLIH Terto. [lepexo/; U3 TBEPAOTO B KUJIKOE COCTOSIHHE
o0ycsioBJieH HarpeBaHueM. J[Jii M3MeHEHHH B OOpaTHYIO
CTOPOHY — JI60 13 ra3000pa3HOTO B JKUIKOE, JTUOO U3 XKU/I-
KOT'O B TBEP/IOE COCTOSTHHME — HY?KHO OTHSATb TEILJIO OT Bellle-
cTBa. TAaKOB OCHOBHOM IIPUHITUIT OXJIAK/IEHUSI.
TemmepaTypa B XOJIONWJIBHUKE JIOJDKHA OCTaBaThCS
MEXK/Ty 1 ¥ 4 TpajlycaMu, 4TOOBI ITPOAYKTHI OCTaBaJIUCh CBE-
skuMu. Ho Koryia BB OTKpBIBAeTe ABEPH, TEILJIBIA BO3AYX
OBICTPO MepeMelaeTcss BHYTPh X0J0uIbHUKA. Kpome Toro,
TeIJI0 cOOMpaeTcs Ha CThIKAX ABEPH. [I03TOMY HY3KHO ITOCTO-
SIHHO OTOMPATh U3JIMIIKH TeIJIa, YTOOBI e/1a He TOPTHJIACh.
JIZisT 9TOrO HCHOJIb3yeTcsl XJIaJareHT — BEIEeCTBO,

CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

1

KOTOPOE IIepeMeENiacTCA (quKyﬂpreT) II0 CUCTEME OXJIaK- MarHutTuku ANA XonoaunbHUKa — g
JeHUA, MEHAA B pPa3HbIX €€ JacTsX CBOE arperaTHc.)'e COCTOA- YKpalleHua u npeagmeTbl < ;
HHE: IIPU 3TOM OHO TO IIOIVIOIIAET TEILJIO, TO OTAAET €T0. KOJ/1eKLINOHUPOBaHUA Il-'l_l §

B HEKOTOPBIX CUCTEMAX OXJIAXKAEHUA B KAYECTBE XJia- % E
AarediTa HCII0JIb3YETCA aMMUAK, IIOTOMY UTO TEMIIEpATypa €ro KUIIEHUA PaBHA MHUHYC g E

33 °C. OxHako, mapbl aMMHaKa s/I0BUTHI, IO3TOMY B OOJIBIITMHCTBE XOJIOAUJIBHBIX yCTa-
HOBOK €r0 He UCIOoJIb3yI0T. C 1930-X TOZI0B B KaUeCTBe XJIaJlareHTa MPUMEHSJICS XJIOP-
dropyrnepon (X®Y), HO B 1970-X rofilaX PeNInid, YTO OH MOXKET IPUHOCUTH BPEJL 030-
HOBOMY cJI010 aTMocdepbl. Ha cerogHAIHMIM /IeHb B KaUeCTBe XJ1alareHTa B IOMAITHUX
XOJIOINJIBHUKAX UCHOJIB3YIOT (PTOPYIJIEBOIOPOABI.

Tenepsb gaBail MOCMOTPUM, KaK YCTPOEH XOJIOAMJIBHUK. Ha 3a/iHell ero 4yactu, cHa-
PY>KH, 32 KAMEPOH, T7ie XPAHATCSA IPOYKTHI, PACIIOJIOKEH KOHOeHCAmop — CUCTEMA TPY-
Ook. Kuakuii xjazjareHT HaXOAUTCA B KOHZEHCATOPE TOJ, JIaBJIeHUeM. JTa JKUJIKOCTh
TEUET Uyepes3 paclIunpUTEIbHBIN BEHTUIb B UCNAPUMEb, PACIIOIOKEHHBIN BHYTPH X0JIO-
AUJIbHUKA. /[aByieHe B UcIapuTeJie HUKe,
yeM B KOHJIEHCATOpe; TaM >KUJIKOCTh, pac-
IIUpAACh, MpeBpamiaeTcsa B ra3. YToObI
BEII[ECTBO MOIVIO IepelTH B razoobpas-
HOE COCTOSHUEe, HeoOXOUMO TeIlsI0. ITO
TeIlJIO XJIaZJaTeHT 3a0MpaeT U3 X0JIOIUIb-
o HOM KaMephl 3a CUET JABUIKEHUS BO3/yXa
: BOKPYT TpyOOK. B pesysprare Temiiepa-
Typa BO BHYTPEHHeU KaMepe OHUKAEeTCH.

Ho Ha sTOM paboTa He 3aKOHUYEHA.
XJafjareHT HY?>KHO BEPHYTH B HCXO/IHOE
COCTOsIHME, YTOOBI MOKHO OBLJIO MCIIOJIb-
30BaTh ero 3aHoBo. IloaTomy ras mocty-
[1aeT B KOMNpeccop, T/le OKa3bIBaeTCA IO/
JlaBJIeHUEM U CHOBA NEPEXOJUT B KUJ-
Koe cocTogHHe. Thl MOMHUIb, YTO IPU
TaKOM W3MEHEHUU COCTOSHUSA BblJeJA-
eTcs Teruio? Ham He HYKHO, 4TOOBI 3TO
TeIlJI0O BEPHYJIOCh OOpPAaTHO B XOJIOUJIb-
HUK, TI09TOMY TIOJy4eHHAs KUIKOCTD
CHOBA TIOCTYIIAET B TPYOKU KOH/EHCATOPA.
[Toka xJ1a/laT€HT IyTEIIECTBYET MO HUM,

2

BOEHHbIE
M3O0BPETEHUSA

3
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SHAETE 11 BbI? ocBOGO/IMBIIEECS TEIJIO HOCTYIaeT uepes
CTeHKH TPyOOK B BO3/yX TBOEH KyXHH.
ToT e npouecc, 4To OxNaXAAET NPo- B GOJIBIIMHCTBE XOJIOIUIBHUKOB €CTh BEH-

OYKTbl B XOJIOAWIbHUKE, NCMNOJIb3YyEeTCA B KOH- THJISTOP, KOTOpBIﬁ O6Z[YBaeT TPY6KI/I KOH-
anumnoHepax. Ha3Haqumey KOHOnUnoHepos ZIeHcaTopa, IOMOTasi TEILLy 6I)ICTpee yXO-

MHOE, YeM y XONOAWIIbHUKOB: UX 3afjaya — JUTh U3 CUCTEMBL
=
§ noaaep»KmMBaTb B nomeLeHnm (canoHe Ecau TBI BCTAHEIIb pAOM C XOJIO-
<3 = aBTOMOOUNIA, KOMHAaTe UM TOProBOM 3ase) JIMIBHAKOM, TO HABEPHSKA II0YyBCTBYeLb
ul g Ho ycTpoeHbl 0HM cXxoaHbIM 06pa3om. CTEHKH.
o w X
OC

1

~__ ) 1 BCE-TAKWU,
KAK XOJIOAUT XOJIOANJIBHUK?

X ] YeHb BajKHO IPaBUJIBHO BBIOPATh XJIaJareHT XOJIOAHJIbHHUKA.
- BemiecTBO cmocoOHO 3abupaTh TEIJO, TOJBKO €CJAH OHO CaMoO
MMeeT TEMIIEPATYypPy HUIKE, UEM Y OXJIaXKJaeEMOTO 00bEeKTa MJIM MPOCTPAHCTBA.
XJlagareHT JOJIKE€H UMeTh HUXKHIOKI TOUKY KuneHuda 16 °C gy XooauJabHUKA
1 0 °C 1J191 MOpPO3UJIbHOUN KaMepbl. [1oaTOMyY U UCIIOJIB3YIOT aMMUAK UJIU PTOP-
YTIJIEBOAOPO/IbI. Y HUX TOUKA KUIMIEHUS HUXKe Hysa: MuHyc 18 °C.

NEPEABWXXEHNSA

CPEACTBA

2

OnbIT 1. Ieab: pazobparbes, KaKk pa3IMyHble BeleCTBAa OTHUMAIOT Pa3JIMYHOE
KOJINYECTBO TeIlJIa.

Heo0xoauMble MaTepuasIbl: CTakKaH BOIbI, TEXHUUECKUH CITHUPT.

Xopa padoThI

1. OxyHHU 1majielr] B CTaKaH BOABI U BBIHb. UTO OIIyIIlaeT 3TOT HaJiel] [0 CPaBHEHUIO
¢ npyrumu? Mokpomy majibIly OyZieT X0JI0/THEe, UeM CYXUM, IOTOMY YTO B IIPO-
1iecce UCrapeHusi BOABI TEILJIO YXOAUT B BO3/yX BMECTE C ITapOM, B KOTOPBIH IIpe-
BpaTUJIach BOZA.

2. OKyHHU TOT 3Ke IaJjiel] B BOAY, a APYroil — B TEXHUYECKUI CIUPT.

3. Beiab 06a masteita. Kakoit nmasien 60JibIte omryaet xoso? [1asern, KOTOPHIH ThI
OKYHAJI B CHUPT, Oy/leT CUJIbHee OILIyIIaTh X0Jo/. [Touemy?

BOEHHbIE
M3O0BPETEHUA

3

BbiBO,

CriupT GbICTpPEE IMOIVIOIIAET TEIJIO U ObICTPee BOJbI IIPEBPAIIAETCH B ras, Mod-
TOMY TIajiel], KOTOPBI TBbI OKYHYJI
B CIIUPT, CHUJIBHEE YYBCTBYET XOJIOJ. Y
CrupT oxJ1axaer ObIcTpee, 4eM BoJa. |
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OnobiTr 2. Ideas: pasobpaThbes, ]
MIOYeMY Ba’kKHa TETJIOU30JISIIHA.
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[
HeoOxoaumple MaTrepuaJjibl: 1Ba L_
KyOWKa JIbJia, TapejKa, TOJICTOE
MOJIOTEHIIE, PE3UHKA.

Xoxa padoThI
1. BospmMu paBa KyOumka Jipfa IIpH-
MepHO oaHoro pasmepa. llomoxu B -

. e

OMUH KyOMK Ha TapeJiKy, a BTO- fﬁ"’ -

POl 3aBEpHHU B TOJICTOE KyXOH- S

Hoe TosioTeHnle. 3adukcupyi Pedpukepatopbl —3T0 <XONOANNLHUKN HA KONECAX»,
MIOJIOTEHIIE PE3WHKOH, YTOOBI OHO B KOTOPbIX NepeBo3AT CKOPOnopTaALiMecs NpoAyKTbI

He Pa3BEPHYJIOCH. U Apyrue npeamMeTbl, TpedyioLiue 3amMopo3Ku

6 PA3BJIEYEHUA 5 MEAWULVHA
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2. ITonoxku KyOUK, 3aBEPHYTHIN B IIOJIOTEHIIE, PSIZIOM C TaPEJIKOH.

3. 3adukcupyi, 3a Kakoe BpeMs IepBbIi KyOHK ITOJTHOCTBIO pACTaerT.

4. Kak ToJIbKO OH pacTaet, pa3BEpPHU IOJIOTEHIE U PACCMOTPH BTOpoi KyOuk. Kak
OH M3MEHUJICA 0 CPABHEHUIO C EPBBIM KyOMKOM? OH TOJIBKO UyTh-UyTh IO/I-
TasijI, IOTOMY UTO MIOJIOTEHIIE ITeEPEKPBLIIO IOCTYI TelJsIa K KyOUKy.

BbiBOJ,

XOoJIOAUJIPHUKY CAEJIaHbl JJI TOTO, UTOOBI OXJIAKJAATh IPOAYKTHI, KOTOPHIE
IIOMEIIAI0T B UX KaMepbl. HO IIpoCTO mperpakaTh TEITY JOCTYH K MPOAYKTY TOXKeE
BakHO. CTEHKU XOJIOAUJIbHUKA 3aTI0JIHAIOT U30JIUPYIOIINM MaTepruaoM, KOTOPbIN
He JIa€T TeITy I00paThCsA JI0 BHYTPEHHEr0 IMPOCTPAHCTBA XOJIOAMIbHUKA. Termmo-
U30JIAMA ITIOMOTaeT COXPAHUTH XOJIOZ, BHYTPH XOJIOZNJIbHHUKA.

CMOREWDb OTBETHTL?

¢ Yto Takoe oxJa:kaeHue?
» KakoBa uaeasipHas TeMmneparypa AJid BHyTPEHHUX KaMep X0JI0AUJIbHUKA?
n + Kakue xs1aiareHThI HCNOJIB3YIOT B COBPEMEHHBIX X0J0AUJIbHUKAX?

CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

1

NEPEABWXEHUA

CPEACTBA

NonPOGYA PA3OGPATLCA

7 » MO2£HO JIM OXJIaJAUTh KYXHIO, OCTABHB OTKPBITOM JBEPKY XOJIOAHIbHUKA?
ITouemy?

* UTo HYKHO /ieJIaTh, YTOOBI XOJIOAUJIbHUK PA0OTAJ C MAKCMMAJIBHOM OTAAYei?
« Korja ThI OTKpBIBaelIb X0JI0AMIbHUK, HEMHOI'O BJIATY KOH/IEHCHPYETCA
Ha pacHIdPUTEIbHBIX TPyOKax. Kak He I0MyCTUTH 00pa3oBaHUA CIAUIIKOM TOJICTOTO
cJI04 Jbaa?
o [Iouemy TemMIepaTypa BHYTPH X0JI0AUJIbHIKA HE MaaeT HUKE YCTaHOBJIEHHOM?

2

BOEHHbIE
M3O0BPETEHUSA

3

' ' XUMNYECKHUE XO/J1I0AN/IbBHUKN

1; BTeKCTe YPOKa Thl MPOYET O MEXaHUYECKUX XOJIO/IUJIbHUKAX, B KOTOPBIX JIJIS
CMEHBI COCTOSTHHSA XJIa/IaT€HTa MCIOIb3YIOTCS KOMIIPeCccus (CxKaTre) U paciy-

/ penue. Ho ecTp u ipyrue TUIIBI X0JIOAUIBHIKOB. Hampumep, B Tpeitiepax — J0MU-

Kax Ha KOJIEcaX — CTaBAT XOJIOAUJIbHUKHU, KOTOPbIe pabOTAlOT HA CXKUTAHUU rasa

mponaHa. B takom arperare ¢ha30Bblii 1epexoz; IPOUCXOIUT O/ BIUSAHIEM XUMUUECKUX PeaKIUi.

PaccmoTpuM mpuHIUIT pabOThI XUMUYECKOTO XOJIOAMIBHUKA, UCIIOJIB3YIONIETO B Kave-
CTBe XJIaIaTeHTa )KU/IKUI aMMHUaK. JTa }KUJKOCTh COeJIUHAETCA C BOIOPOZIOM U UCIIAPAETCH.
[Tpornecc ncnapenus TpebyeT TEIIa, er0 OH MOJIyYaeT U3 BHYTPEHHETO ITPOCTPAHCTBA X0JI0-
nunabHUKA. [ToTOM ra3 yxoauT B IPUEMHUK C BOJIOM. AMMUAK COeIUHAETCA C BOJIOH, BbIZe-
Jisis1 BOOPO/. Boa 1 aMMuak nomnajaoT B TeHEPATOp, KOTOPBIN pa30orpeBaeTcs CXKUTaHUEM
nponasa. Tensio ropsiero npornaHa HarpeBaeT BOAYy U aMMHUaK /10 kuneHus. [1apsl Bozbl
U aMMUaKa yXOJAT B Cenaparop, I/ie aMMUaK OT/iesisieTcsl OT BOAbl. AMMUAK-Ta3 MMONaiaeT
B KOHZIEHCATOP, I'/le IPEBPAIIAeTCsA B dKUJAKOCTD, BblJIeJIA IIPU 9TOM IOJIyYeHHOE B IIpOIlecce
Tersi0. OTCI0Z|a IUKJI TIOBTOPSETCH.

TsI BUAUIIB, UTO (PA30BBIN Mepexo/] (M3MeHEHNE arPeraTHOr0 COCTOSTHUSI BEIIECTB) OCTa-
€TCA OCHOBHBIM METOZIOM HCKYCCTBEHHOTO OXJIAXKEHU S, IPUHITUIIOM, TI0 KOTOPOMY pabo-
TaIOT COBPEMEHHbBIE XOJIOIUIbHUKHU JII000H KOHCTPYKIUU. HO B XUMIYECKUX XOJIOAUITBHBIX
arperaTax He UCIOJIb3YIOTCSA KOMIIPECCOPHI.

Bonpocsr

« Kak TbI 1yMaenp, mo4emy JJjisi TPeNIepoB yI00HB MMEHHO TaKHe XOJIOAUIbHUKH?
» B 4éM cX0ICTBO XUMHUYECKOTO XOJIOAUIbHIKA U MexaHndeckoro? B uém ux pazimune?
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CPEACTBA
NEPEOQAYN
MHOOPMALIUN

BOEHHbBIE 2 CPEACTBA 1
M3O0BPETEHUA NEPEABWXXEHNSA
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JT0 HHTEPECHO!

®PEJ/IEPUK

MAKKNHJIN

JAZKOHC
1892(?)—1961

®pen OXOHC 6blN1 CBIHOM PbIXXEBOSIOCOro
vpnaHgua n appoamepukaHku. Poguncs oH
17 maa 1892 unu 1893 roga B ropone KoBuHr-
ToH, wTtat KeHtykkn, CLUA. Matb ymepna,
Koraa oH Obln ellé CoBCEM MasleHbKMM, OTell,
6bIn pabounm Ha »kenesHon gopore. OH 3Han,
YTO y CblHa OCTpPbIv, MbiTAMBbIA ym: Opef
BCerga BCE pa3bupas, UYTobbl MOCMOTPETb,
Kak uyTo pabotaet. PaboTta oTua 3actaBnsna
VX MOCTOAHHO Nepee3kaTb C MeCTa HAa MeCTO.
Ho oTeL xoTen, uto6bl CbiH MOMYyUMN XopoLuee
ob6pa3oBaHue. MNoatomy, korga Opepy ncnon-
HUNOCb CEMb NeT, OH MPUWBEN ero B KaTonu-
yeckyto wkony B ropoge LinHumHHaTK, wrat
Oraiio. lMNpwn wkone 6b1 MAHCMOH, TakK YTO
Qpep mor Tam XuTb. OTel, NOroBopun co CBA-
LEHHNKOM, NOMNPOLLANCA C CbIHOM U noobe-
wan Openy HaBeCTUTb ero, Kak TONIbKO CMO-
XeT. bonbwe Opepg oTua He BuAen; oH ymep,
Korga MasibuymKy UCMOHUIOCh AEBATh.

®Open OXKOHC yuynncs U XUl B KaTonu-
YeCKOoW LUKOJSIe, MOKa eMy He WCMOSIHUIOCh
ABeHaguatb fiet. OH nomoran No Xo3ANCTBY,
YTOObI KaK-TO KOMMEHCUPOBATb COAEPKAHME.
OpHaxnabl B cy660oTy Opep ¢ apyrom 3aiunim
B rapax Kpotepa. Opea npuwén B NOSHbIN
BOCTOPT. B ogHOM nomelleHuu 66110 cobpaHo
BCE, 0 YEM OH MeYTasi: MaLLVHbI, MOTOpPbI, ABU-
ratenv u NHCTpymeHTbl. Oped pewnn cbexatb
13 WKonbl U paboTaTb B rapake. Xo3AnHY OH
CKasaJl, UTo emy yxe ucronHunocb 14 ner,
1 Nonpocun B3sTb €ro Ha paboty. Open 6bin
KPYMHbIM MasibukoMm, 1 KpoTep nosepwun emy
W HaHAN nogmeTaTb Nosbl.

Manbuvk yumnca Bcemy, YTO MOF, Npu-
CMATPMBasACb K PabOTHMKaM 1 4YuTas cnpa-
BOYHUKM. K TOMY BpeMeHu, Kak eMy AenCTBU-
TeNIbHO WCNOAHWNOCL 14 neT, OH yXe 6bin
CaMblM HACTOALMM MEXaHUKOM, KOTOpbI
paboTan B rapa)e Ha MOMHyto cTaBKy. K nAT-
HaZuaTu OH CTajsl MacTEPOM.

®pen MOr YMHUTL U COOUPATb FOHOYHbIE
MALLVHbI, HO €ro HayaNbHMK He NO3BOMIAN eMY

MARCH
1855

POPULAR
SCIENCE B

MOMTHLY

Jones
Frederick McKinley

Refrigeration industries

y4yacTBoBaTb B roHkax. Ho ogHaxgbl ®pep
BCE e OTNpaBwICcA Tyfa B KayecTBe 3putens.
KpoTep ouyeHb paccepansnca 1 Ha CeayoLwmnn
JEeHb yBONW ero.

®pep HanpaBUICA Ha IO, HO 0Ka3anocb, YTO
OH TaM HUKOMY He Hy»eH. benble He xenanu
JoMycKaTb ero K CBOMM aBTOMOOUNAM, a YEp-
Hble CUMTanN ero BbICKOUKOW. [>KOHC He mor
HaiT paboTy, 1 NOSTOMY HanpaBwuICA 06paTHO
Ha ceBep, B YnKaro. 3gecb ero 3actana 3uma.
@Open nepebrBanca ToNbKO pa3oBoi paboToi
W Xun Bnporonofpb. [oaTomy oH cen Ha noesg
1 noexan B ropog 2¢durHrem, wrat MnnmHonc.
Tam OH Hawén paboTy B CTapoW rOCTUHWULE:
YMHWUA KaMWUHbI, MEYKN 1 MHOe apyroe. MoTom
XO3AVMH FOCTVHULbI Npogan eé, Ho Mnonpo-
cun Opepa nopaboTtaTb Ha ero HoBoW depme.
®epma 6bia pAJOM, B COCEAHEM ropoge. Tam
Opefa NPUHANN OYEHb XOPOLLO, U Y HEFO NOA-
BUNINCb ApYy3bA. Bckope o HEM nowna cnasa
Kak O MacTepe, KOTOPbI MOXEeT MOUNHUTb
BCE. Tam OH paboTasn Ao Tex Nop, MoKa X03AuH
dbepmbl He ymep.

Bo Bpems lNepBon MmnpoBoii BoiHbl Open
IKoHC BCTynun B apmuio. Korga KomaHavp
®Opepa y3Han, uyto TOT pa3bupaeTca B dnek-
TpU4yecTBe, OH Aian emMy 3afaHue — obecneunTtb
BCE BOEHHbIE TOUYKM B 3TOW MECTHOCTM HOP-
ManbHon TenedoHHOM W TenerpadHon CBA-
3bto, Dpep MEeHSN U YAHUN NMPOBOAKY.
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[locne BOWHbI, BepHYBWWCb LOMOW,
[>KOHC MOCTpOWA CaHW AN CBOEro Apyra, AOK-
TOopa, YTobbl TOT MOr HOPMaJibHO MepenBu-
ratbcs 3umon. @pep Nnomoran Bpayam, KOTO-
pble paboTanu B ero ropope, C anmnapaTypom
N MHCTpymeHTamy. OH yCTaHOBUA U Hanagwn
nepBbil B rOPOAEe PEHTFeHOBCKMM annapart.
Korga Bo3HMKNa HagoOHOCTb B NEPEHOCHOM
PEHTreHe, OH U3y4ynn TEOPUIO U MOCTPOUI
annapar. [pwv 3Tom [I>KOHC HMKOrda He gymarn
0 TOM, YTOObI 3aMaTEHTOBATb CBOV UAEMN.

B 1920 ropgy ®pen 3auHTepecoBancs
KMHO. HoBble x035ieBa MECTHOrO KMHOTeaTpa
nonpocuy ero o nomoLyu. Mix obopypnosaHuve
ObIJI0 CTAPbIM, HO OHW XOTENWN MOKa3blBaTb
3BYKOBble ¢unbMbl. Ppel CKOHCTPYMpoBasn
ANA HUX NpOoUrpbiBaTesib, KOTOPbIA CUHXPO-
HM3MpoBan 3ByK ¢ punbmom. MNMo3zxe B fonnu-
By4e CTann 3anncCbiBaTb 3BYK HAa KMHOMMEHKY.
Torga [XXOHC M3yuyun ONTUKY W caenan cre-
UnanbHyl NnH3Y AnA GOKYCUPOBKU CBETQ,
TaK UTO CTapbli NPOEKTOP MOF NCMOJIb30BaTb
HOBYIO MNEHKY. AnnmapaT Ona BOCMpou3Be-
LEHVA 3BYKa, KOTOPbI OH noctpown, 6bin
CaMbIM JlyylM B TeX MeCTax, U TOprosble
areHTbl MJaHUPOBANM CBOW MepenBUKEHNS
TaK, YToObl MOMACTb B 3TOT rOPOA Ha BbIXOA-
HbIX U CXOAUTb B KMHOTeaTp.

CnaBa o TanaHte Opepa pasolwnacb
JaneKko, 1 OH CTan nosyyaTb NPeanoXeHus
XOpoluen paboTbl U3 APYrnxX ropofdos, B TOM
yncne n3 MuHHeanonuca. [py3bA mocose-
TOBa/I eMy Monpo6oBaTh, a €C/IN HE MOHpa-
BUTCA, OH BCerga CMOXXeT BepHyTbcA. pu-
exaB B 1930 rogy B MuHHeanonuc, ®Opep
IKOHC npulén B KoMMaHuio «YnbTpadoH
CayHp Cuctem» 1 Ha 3TOM ero nyTeluecTeune
3aKoHuunocb. Xo3AauH, [xo3ed Hymepo,
3HaJ, Kakue annapaTtbl MOXeT Aenatb [>KOHC,
MOSTOMY OH MPeAsIoKMA emy Xub€, Hebonb-
Wwyto 3apnnaty, dana emy Mecto Ana paboTbl
n noboe obopyrnosaHue. Ho Bcé, uto cpe-
naet ®peg, 6yaeT NnpuHagnexarTb KOMMaHUN.
N ®pen nomor komnaHun «YnbtpadpoH CayHa
Cuctem» BbINYCTUTb CaMble KayeCTBEHHble
Ha TO BpeMs 3BYKOBble annapaTbl.

OgHaxkgbl, B 1939 roagy, oo Hymepo
urpan B ronbd c Apy3baAMu. KTo-To 13 HUX
MoXKafioBasiCs, YToO C/IOMacA OOUH K3 €ero
rPY30BUKOB, MOJIHOCTbIO FPYXKEHHBIA MNPO-
OYKTaMu, U B pesynbTate BCE UCMOPTUNOCD.
«loyemy A0 CMX MOP HUKTO He 3aHANCA

XONOAWNIbHBIM 00OpydOBaHNEM ANIA TPY30-
BMKOB?» — CMPOCUN NoCTpagdaBwmnin. Emy o6b-
ACHWNW, YTO XONMOAWNbHUK paboTaeT TONbKO
B CTaLMOHAPHbIX YCIOBUAX U MOCTaBUTb €ro
B FPy30BUK HEBO3MO»KHO. Ho Hymepo cropsuva
CKasaJl, YTo Yy Hero eCcTb MacTep, KOTOpblin CrO-
cobeH 370 caenatb. He npoLuno n HeckonbKmx
AHEeN, Kak oguH 13 gpy3en No3BoHWI Hymepo
N CcoOOLWMN: OH TOMBbKO YTO Kynun Tpennep,
yTOObI YCTAHOBUTb B HEM XONOAMIIbHUK.

®Openy 6pocunu HactoAwmn Bbi3oB! OH
ocmatpuBan Tpennep B TeyeHne 30 MUHYT,
a NMoTOM CKa3aJl, YTO CMOXeT KOe-UTo caenatb.

epBbli aBTOMOOUNBbHBIN arperaT Becus
NOYTU TOHHY K YCTaHaBNMBaNCA nop Tpeu-
nepom. Korga ®pep [O>KOHC BKAOYMA €ro, OH
3apaboTtan, HO He TakK, Kak xoTenocb. [1o3-
Tomy Open nepepenan yCcTpoOWCTBO, Mmocne
yero OHO 3apaboTano Kak Hago W CTano
Ha 200 KunorpammoB nerye.

[py30BUKK C XONoANNbHON YCTaHOBKOW! 3TO
6bin Takon ycriex, yto Hymepo npogan coto
KOMMaHMIO 1 Hayan M3roTaBanBaTb W npopja-
BaTb rpy30BUKK-pedpuxKepaTopbl. Taknm aBTo-
Mo6UNEM MOXHO OblIO NepPeBO3UTb NPOAYKTHI
yepes BClo CTPaHy U He 6OATHLCS, YTO OHU UCMOpP-
TATCA. Havanacb HOBaa 3pa TOProsav NpoaykK-
TaMW: KPOXOTHbIE MarasviHUMK/ NpeBpaTuInCh
B CynepMapKeTbl, JIo4M MOMN MOKynaTb CBe-
Xue GPYKTbl 1 OBOLLM KPYFbIV rog,.

[OHC He OCTaHOBMACA Ha OOCTUrHY-
TOM U CHOBa JopaboTan XonoAubHYO ycTa-
HOBKY. Tenepb OHa Kpenuacb nop KabnHon
rpy3oBuKa 1 Becwsa Tonbko 430 Kunorpam-
MOB. A Korga Hauvanacb Btopasa mupoBas
BOVHa, BoeHHble nonpocunu Opepa caenatb
HeOONbLWOWN NepeaBUKHON  XONOAUNBbHMK,
KOTOPbI MOXHO Obl/Io Obl MCNOMIb30BaTb
B noneBblx rocnutanax. ®pep caenan v Takom
XONOANbHUK.

B 1945 rogy ®pep Bctpetun Jlynsy Jliocunb
[Mayann, Ha KOTOPOW BCKOPE XeHUICA.

Openg [xoHc nonyunn 90 naTeHTOB,
60 M3 HMX - 3a XONnoAwIbHUKW. HO y Hero
HUKOrAa He 6bino 6onblnx geHer. [leHbru gns
HEero 3Ha4YUN HEMHOTO. [MTaBHbIM B €ro »KMN3H1
6b1 nbAWaA KeHa, AOM, B KOTOPOM OH
XWn, N MecTo AndA paboTbl N SKCMePUMEHTOB.

®Open I>OHC — YenoBeK, KOTOPbIA MNOSTHO-
CTbl0 MpPeobpasnn XONoAWIbHYID MPOMbIL-
neHHoctb. OH ymep B 1961 rogy B BO3pacTe
68 ner.
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6 PA3BJIEYEHUA 5 MEAWULVHA

CJ10BAPb:

Kak MaliMKa Aenaer CTeKKN?

CTex caMbIX 0P, Kak AfjaMm 1 EBa cbesu 3a1IpeTHBIHN
oA B dneMckoM capny (kHura BerTus, miasa 3),
JIFOZTH ies1atoT cebe o1k 1y. B Ka /10 KyJIbType ecTh
CBOH CITOCOOBI M3TOTOBJIEHUS OMEXKbl U3 TKAHU WU
koxku. CamMBbIll paclipOCTPaHEHHBIN U3 HUX — CIIUBATh
HeNHoK BbIpE3aHHbIE JIETAJIH C IIOMOIIBIO UTJIBI U JTIOOOTO BH/1a HUTEM.

HOXHOW npuBoA Ho BOT I'psAHy/Ia MPOMBIIJIEHHASA PEBOJIIONUA, U B HHAYCTPHIO
0OBEpoK M3TOTOBJIEHU S OJIEK /bl TPUIILIN U3MeHeH U 1. Teriepb cTaI0 HAMHOTO

ObICTpee U IPOIIle COTKATH JIIO0YI0 TKaHb, IOTOMY UTO Ha (pabpukax
3apaboTasu mapossle JiBuratesnu. Ho cam mporece CoeJUHEHN s TKAaHU B IJIaThsA, I0OKH,
OpIOKHU M KyPTKHU MO-TIPEKHEMY OCTaBaJICA TPYAOEMKUM PYUHBIM TPYIOM.

[TepBble mIBeliHbIE MAIITUHKY MTOSIBUJIKCH eIl€ BO BTOpol mnosiopuHe XVII Beka, HO OHU
IIPOCTO KOIUPOBAJIM METOJ MOJIy4YeHHs PYUHOro crexkka. CIycTs HEeCKOJIBKO JIET cpasy
HECKOJIPKO YUEHBIX U TEXHUKOB CTaJI pa3pabaThIBaTh TEXHOJIOTUIO MEXaHUUECKOTO IIUThHSI.

B 1830 rogy dpannys bapresemu TrMoOHbBe IOy IATEHT HA IBEHHYIO MAIINHKY,
KoTopas Iinjia U BblmMBajia. OH MU HA 3TOM MamuHKe GopMy i PpaHIy3CKUX
cosaT. TUMOHBE OTKPBHLI aBTOMATHU3UPOBAHHYIO MIBEHHYIO (PaOpUKy, HO €ro HOBO-
BBEJIEHUSMU OCTAJIUCh HEJIOBOJIBHBI MHOTHE TIOPTHBIE, OOsABIIINECS OcTaTbcs 6e3paboT-
HbIMH. OHU pasrpoMusin (GabpUKy U IMOJIOMAJIH TOYTU Bce MamuHbl. [103:xe TumMoHbE
yexas u3 OpaHIUU OT y>KACOB PEBOJIIOIIMH, CHAayasja B AHIJIMIO, IOTOM B AMEPHKY.
Ho HU B 071HO¥ cTpaHe OH HE CMOT BHEJPUTD CBOE N300peTEHHE.

Mexnay 1832 u 1834 romamMu amepuKaHer] Yosarep XaHT H300pES MBEHHYI0 MaIIUHKY,
MHOTHE U/Ied KOTOPOH JI0 CUX IIOP UCIIOJIB3YIOTCS B COBPEMEHHBIX MeXaHU3Max. B MaruHake
XaHTa cTosiyIa UTOJIKA C YIIKOM HE CBEPXY, 4 CHU3Y, BO3JIE OCTPUs, MPAMO HaJ| TKAHBIO.
(Taxyio HTOJIKY IpUAYMaa B 1814 TOAy aBCTPUHCKHI HOpTHOH Mozed Mazepcmeprep).
B 9TO# KOHCTPYKITUU MPUCYTCTBOBAJIa 0cO0ast IeTajlb — YEJTHOK: OH IIPOTATHBAJI B IIIOB
eIllé OJ[HY, HUKHIOI0 HUTh. B pe3ysbrare CTpOUKa Jie1ajiach AByMs HUTKaMu. Takum obpa-
30M, MalIMHKA XaHTa ObLya YAUHBIM ¥ (YHKIIOHAJBHBIM MEeXaHU3MOM. XaHT Jjopabo-
TaJI CBOI0 MAIIMHKY, HO OH OTKa3aJIiCsA IaTEHTOBATh €€, IIOTOMY UYTO €ro YIpeKHYJIa J0Ub,
CKa3aB, YTO CBOUM M300peTeHneM OH OCTaBUT MHOTHUX IIIBeH 6e3 paboThI.

B 1846 roxy dnuac Xoy-MJiailIuii, ToXKe aMepUKaHell, 3allaTeHTOBaJI PabOTAIOIIYI0
mBelHy0 MamuHKy. HesicHo, Obly1a JTu MamnHKa X0y abCOTIOTHO He3aBUCUMBIM BapH-
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AHTOM, UJIU OH BCE JKe HMCII0JIb30BaJI UJien XaHTa, HO Pe3yJIbTAT MOJIYIUJICS TOCTATOTHO
CXOZIHBIM.

CaMoe 171aBHO€, UTO ITOHAI00MJIOCH /1J18 M300peTeHr s IBEHHON MAITUHKY, — U3Me-
HUTH TOUKY 3PEHHUS JIIOJIeld Ha Mpoliecc IMUThA. Ec/iu JesioBeK IILET PYKAMHU, YIIIKO
WUTOJIKH, B KOTOPO€E BCTaBJISETCA HUTKA, HAXOUTCS BO3JIE€ TYIOTO KOHIIA, TO €CTh UTIJIa
JTOJI?KHA TIOJTHOCTBIO MPOUTHU Yepe3 TKaHb U MPOTAHYTH 3a co00M HUTKY. Camble Tep-

Bble BApUAHTHI MAIIMHOK KAaK pa3-TaKy KOIMPOBAJIN pyyHoe MuThE. Ho cMbicia B 3TOM S
He OBbLJIO, U TAKOU BapHaHT He MPMKUICA. Kak TOJbKO MPHUIIJIO IOHUMAaHUE, YTO PO- 3 :Er
I[eCC MAIIMHHOTO IINThA MOXKET OTIMYAThCSA OT PYYHOTO, cpady ObLia co3zaHa Iep- - ég
Basg MaIIMHKA. YacTo OTKPBITHSA U U300peTeHUs TaK U JIeJAl0TCA: HY>KeH KTO-TO, KTO EE 4
MMOCMOTPHUT HAa MPO0OJIeMY IO APYTHM YIJIOM, C APYTOUA CTOPOHBI, ¢ ApyTrou Touku. Ilep- ocs

1

BOE JIOCTH?KEHHE B KOHCTPYKITMH MAllTUHKY — YIIIKO UTOJIKU ITEPEMECTUIIOCH HA OCTPHIH
KOHeIl, IPAMO K TKaHU. 3aTO Telephb UIJIa MOIJIa HEIVIyOOKO BXOAUTH B TKaHb. Iloce
MIEPBOT'O OTKPBITUSA UJIEU TTPOCTO MOCHIIATIUCH.
YesI0BEKOM, KOTOPBIM CYIIECTBEHHO YJIYUIITUJI
KOHCTPYKITNIO U GYHKIIMOHATBHOCTh MAIIITHK U X0V,
craa HUcaak Meput 3unrep. Ero numsa Hascerzia cBs-
3aHO ¢ 3TOM UHAYCTpUel. 3uHTep paboTay B Mexa-
HUYECKON MacTepCKOH, KyZla U IOIajia Ha PEMOHT
O/THA U3 MAIIMHOK XO0y. 3UHTEp M3YYUJI MAITUHKY
U peIIuJI, YTO MOXKHO YCTPAHUTh HECKOJIbKO KOH-

NEPEABWXEHUA

CPEACTBA

2

| . =

T _l“: }' CTPYKTHBHBIX HEZOCTATKOB, KOTOpbIe yJIyumiar eg s
i pabory. UTo OH U czienaj 3a JecATh JHeH. SUHTep w

|F_:| [ PACIIOJIOKIJI YeJTHOK TOPU30HTAJIbHO (Oyaromaps g E

) 3TOMY HUTHh IepecTaja 3allyThIBAThCS); MPeZJIo- w o

\: @ =

¥ ’KUJI CTOJIMK-ZIOCKY /IJ1S1 TKAHU U HOXKKY-ZIepKaTesh
UTJIBI (3TO TIO3BOJIUJIO JIEIATh HEIIPEPHIBHBIH IIIOB);
CHaOMJI MAaIIWHY HOXXHOH mnenasbio. HoxkHOM
IPUBOJ — CUCTeMa KOJIEC U PeMHel, KoTopas TaéT
BO3MOKHOCTHh pabOTaTh C TKAHBIO ABYMS PYKaMHU.
OTU TpU HOBOBBeJIeHUS cTaju 0a30BOH cxeMoii
IIBETHOM MaIlWHBI Ha A0Jrue roabl. OHU 3alUINeHbl OTPOMHBIM ITAKETOM IATEHTOB,
HACUYHUTBHIBAIONIM HECKOJIBKO THICSY OXPAHHBIX JJOKYMEHTOB.

[lepBBIi BK3eMILIAP «3UHTEpa», MOABUB-
o H
muiicsa B 1850 rojy, ObLI IPOZaH 3a CTO JI0JLIa- SHAETE JIH Bbi:
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poB. ITO OBLI €/1Ba JIN He NEPBbIH CIydail B UCTO-
pUH, KOTJla eAMHCTBEHHBIM oOpaseln W3/eus
He TOJIBKO OKYTIHJI BCe 3aTPaThl Ha IIpe/iBapUTeIb-
Hble pa3pabOTKH, HO U IPUHEC MPHUOBLIb. 3UH-
rep HUKOT/IA He YTBEPIK/IaJI, YTO 3TO OH U300pE
IIBENHYI0 MAIllMHKY, HO BCE PaBHO KOI/Ia TOBO-
PUILb O MaIlIMHKe, ero (aMuIns BCersia BCIOMU-
HaeTcs rnepBoil. IlIBeliHble MaNIUHKN «3UHTEP»
BBIITYCKAIOTCA JI0 CUX IIOP, & CTapble, KOTOPBIM y3Ke
cTo u 6oJiee JIeT, TPOIOJIPKAIOT PabOTaTh!
IIIBefinbIe MaIMHbBI MeAJIEHHO 3aBOEBBIBAIIN
nonyasspHoctb. Ho ¢ Hawasom I'pakaaHCKOM
BoiiHbI B CIIA yBenmuuscsa crpoc Ha dopmy,
MPOCTBIHU, Ofieslyia U JAPYTYI0 HMIBEHHYIO ITPO-

- LliBenHaa mawmrHKa Bbinycka 1863 roga
Aenana 500 CTEXXKOB B MUHYTY;
cpepHecTaTUCTUYeCKas Ween aenaet
30 CTeXKOB 3a TO »Ke BpeMs.

- K 1882 ropy LiBenHas MallMHKa morna
Jenatb 68 pa3HbIX BULOB CTEXKOB.

+ B 1900 rogy B CoeanHEHHbIX LLTaTax
6b1510 yKe 6onee 125 KOMNAHUI — NPO-
n3BoAUTENEN LWBENHbIX MaLUVIH.

« 3VHrep caenan WBenHble MaLNHKIK
JOCTYMHbIMU AN MHOTUX CEMEN,
NOTOMY YTO NPeAsIoKU NPOAAXKY
MALLUMHOK B PaCCPOYKY, C exemecay-
HbIMW BbiMaaTaMu.

6 PA3BJIEYEHUA 5 MEAWMLVHA
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nykiuio. CpoyHO MOHAZ00UIOCH OOJIBIIOE
KOJIMYECTBO IIIBEHHBIX MaIIuH. B 1890 romy
K MalllHKe JI00aBUJIN 3JIEKTPOMOTOP, CMe-
HUB HOXHOH IIPHUBOI.

TexHOJIOTHUSA IIBEHHOTO ITPOU3BOJICTBA
UJIET B HOTY C MPOTPECCOM, CETOAHSIITHUE
MaIlMHKH — 5TO BBICOKOTEXHOJIOTHYHBIE
YCTPOMCTBA, yIpaBjseMble KOMIIbIOTE-
paMH, ¢ JIECATKOM Pa3HBIX PEKUMOB, IIBIOT
Pa3JIMUYHBIMU CTEXKaMU, BBIIINBAIOT Pas-
HOOOPA3HBIMH CTHJISIMH — TOJIBKO HaKMU
Ha KHOIIKY.

Y mBeldHON MAIIMHKH €CTh OJIM3KHH
POJICTBEHHHK — OBEPJIOK, MaIllHKa,
KOTOpasi ¢ TOMOIINbI0 HECKOJIbKUX HUTEH
(ot 2 10 10) o6pabaThIBAeT Kpast TKAHU UJIU
JleJIaeT CIleluaIbHble JIEKOPATHBHBIE IIBHI.

A Kak ke omaceHusd XaHTa, YTO HCIIOJIb30BaHUeE IIIBEHHOH MAIIMHKNA OCTABUT LIBEH
6e3 paboTh? CIINThIE HA MAIITUHKE Bely OBLJTM HAMHOTO JIeIlIeBJIe, YTO IOPO/IUJIO ITOBBI-
IIIEHHBIN cIIpoc Ha HUX. Tak 4To HAa caMoM Jiesie paboThI y MBEH TOJIBKO ITPHUOABUIIOCH.

CPEACTBA
NEPEOQAYN
MHOOPMALIUN

1

MpombiLLNeHHbI 0BEPNOK

NEPEABWXXEHNSA

CPEACTBA

2

( y IIBEMHA I MAIIIMHKA: UCITBITAHUE

HeJII): }766/II/ITI)CH, HACKOJIBKO IIIBeHHAsI MalllHA S KOHOMUT BpeM.

BOEHHbIE
M3O0BPETEHUA

l\ ./ HeoO0xomuMble MaTepHaJIbl: TKaHb, UTJIa, HUTKA, IIBEHHA S MAIITMHKA.

3

OmnbIT 1. X0a padoThI

B npucymcmeuu 83poc.1020 pacCMOTPH IIBEHHYI0 MAIIMHKY U CIeJIal cemy-
IOIIIYE OTIEPAIUM.

1. Iloy102x¥ TKaHb IO, UTOJIKY MaIIUHKU.

2. [IpoTaHU TKaHb, KaK OyZTO OHA CITUBAETCH.
3. B/ieHb HUTKY B UTOJIKY.

4. IIpoTsiHM HUTKY 4Yepe3 TKaHb U IPUJEPKU €€.
5. Coesiaii HECKOJIBKO CTEXKKOB.
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OmnbIT 2. X0 padoThI

1. OTpexb 4 KycKa TKaHU CO CTOPOHOU 10 X 10 CM.

2. C IOMOIITbIO UTJIBI M HUTKU CIIIEH /IBa KyCcKa BPYUHYIO.

3. Cmrelt 1Ba octaBIIMXCSA KycKa Ha MammHKe. UTo ObLIO Jierde caesaTth? Kakon
IIIOB aKKypaTHee?

[IpaBaa, 3/T0pOBO, UTO U300pETU MIBEHHYIO MAaIITHKY?

CMOREWDb OTBETHTL?

+ Kakumu ObLTH IepBbIE IBEHBbIE MAIINTHKN?
» Kakue nuameHeHuns B KOHCTPYKIMIO MaIIMHKY BHEC caak 3unrep?
n e« Kak I'pa:kpanckas Boiina B CIIIA moB/Msijia Ha CIIPOC HA MBEHHBIE
MalINHKN?

6 PA3BJIEYEHUA 5 MEAWULVHA

L.
-J[i 132 ¢ YPOK 24 o LIBE/IHASI MALLUVHKA e



e YPOK 24 o LLIBEMHASA MALLUUHKA e

NonPoBYA PA3OGPATLCH

? » Kakue BompochI Hy:KHO ObLIO PENIUTH, MPEXK/E YEM CIEIATh PA0OUYI0
IIBEHHYI0 MAaIIUHY?
* YUeM MOX02KH PyYHOE IIUTHE U IIUTHE HA MAIITMHKE?

e YeM mIUTHE HA MAITUHKE OTIMYAETCA OT HIUTHhA BPYYHYIO?

— ) BAKPEILIAEM CTEXKKH 2E8

* HaﬁTI/I CIoco0 3aKpPEeIUIATh CTEKKU — 3HAYUT H300PECTH MEXaHUUYECKYIO
IIBEHHYI0 MAaIIUHKY. EC/M IMUTh BPYYHYIO, WUIVIA TOJTHOCTHIO IPOXOAUT
/' yepes TKaHb U MPOTATUBAET HUTDH 32 COOOH Ha JIPYTYI0 CTOPOHY, HO 3TOT BapH-
aHT He TOJIUTCSA JIJIs MexaHu3Ma. Vjies, KoTopas Io/IoNIa /IS MIBEHHON MallliHbI, ObLIa I103a-
MMCTBOBAaHA Y TKAaIlKOTO CTaHKAa. B TKAaIkOM CTaHKe BEPTHKAaJIbHble HUTU YCTAHABJIMBAIOT
Ha 000MHAX MPSMO Ha cTaHKe. [OpU30HTAIbHbIE HUTU MPOTATUBAIOTCS YePe3 BEPTUKATbHbBIE
C TIOMOIIBIO YeHOKA. Viest YeJTHOKA, KOTOPBIH OYZIET IPOBOJUTD OJTHY HUTH Yepe3 BTOPYIO, cre-
JlaJia IIBEHHYI0 MalllMHKY peajbHOCThI0. Ha pucyHKe BHU3Y IIOKa3aHO, KaK 9TO MPOMCXO/TUT.

1

NEPEABWXEHUA

CPEACTBA

2
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Hrosika MpOTATUBAET BEPXHIOW HUTH CKBO3b TKaHb. [107] TKAHBIO HAXOAUTCA WNYAbKA,
Ha KOTOPYI0 HAMOTaHa BTOpas HUTKA. YeJIHOK, KOTOPbIN KPYTHTCH BOKPYT LINYJIbKH, 3aXBa-
TBHIBAET MET/II0 BEPXHEU HUTH, KOTZIA UTIJIa UAET BHU3. 3aTeM YeTHOK I0BOPAYUBAeTCs, 3abupas
¢ coboii meTtro. YacTh MeTIv MPOXOAUT MEPe/T IITYIbKOH, a 9aCTh — 3a IIMYJIBKOH. 3aTeM JeJl-
HOK NIPOTATHUBAET IMET/II0 Uyepe3 MeTII0 HUKHENH HUTH, CHATOU co mmyabku. Mria nogHuma-
eTcsl BBepX, BepXHsAA HUTh HATATUBAETCS, U HUTH CO IIITYJIbKH y/IEPKUBAET CTEKOK HA MECTE.

[Torrpocu Mamy OTKPBITH MIBEHHYIO MAIIMHKY U MEJJIEHHO TIOKPYTH KOJIECO: PACCMOTPH,
KaK XOJIUT YeJTHOK, KaK OH [IOBOPAYMBaeTCs, KaK JABUraeTcsa urojgka. ObpaTu BHUMaHUe, KaK
BEPXHSAA HUTH IPOXOAUT Uepe3 MeT/II0 HIKHEH HUTH, 00pa3ys CTEXKOK.

Ecsn y Te6s1 ToMa eCTh OBEPJIOK, HJTH Tl MOKEIIH €T0 I7Ie-TO YBUAETH, IOCMOTPH, KaK OH
paboTaeT, ¥ MONbITANCA TOHATH, KAK OH 00pa3yeT CTEKKHU.

6 PA3BJIEYEHUA 5 MEAWMLVHA

p—
-l

—
k|

e YPOK 24 o LLIBEMHASA MALLUVHKA e 133



CPEACTBA
NEPEOQAYN

1

BOEHHbIE 2 CPEACTBA
M3O0BPETEHUSA

3

w3
|—
- I 8]
O 1n
E o
.
TS

A

6 PA3BJIEYEHUA 5 MEAWULVHA

MHOOPMALIUN

NEPEABWXXEHNSA

ANKOE

Kakue coBpemenHbie GbITOBbIE Illlvuﬁﬂllbl
NOMOIaloT Ham ¢ AOMALUHUM X03AUCTBOMS

aK ObI MBI JKHJIH 0€3 COBPEMEHHBIX OBITOBBIX ITPH-
O0OpPOB, HAIIINX 3JIEKTPHYECKUX TOMOIITHUKOB? CTO
JIeT Ha3aJ| CTUPKa, YOOPKa, TOTOBKA, ITUThE 3aHUMAJIN

C10BAPD: MPAaKTUYECKU TeJIbIi JleHb. CerofHsA Ha BCe XO03sU-
« Tepmocrat CTBEHHBIE JIeJIa ThI MOTPATHUIIL OT CHJIBI APy YACOB.
+ MUKPOBONHOBaA [Touemy? IToToMy 4TO OBLIO U300PETEHO SJIEKTPUUECTBO, & IIOTOM —

neyb MHOY€ECTBO BCAKUX JOMAIIHUX cOEperamInyux BpeMs U CUJIbI IIPU-
* Nbinecoc OOpOB U YCTPOKCTB, KOTOPBIE 3TO 3JIEKTPUUECTBO IOTPEOJISAIOT.
* (TWpanbHaAa Tomac DAMCOH IPUHEC 3/IEKTPUUECTBO B ZIOMA JIIOZlel, U Y HUX H0f-

zaun;ua BUJIOCH BJIEKTPUYECKOE OCBELIEHHE, HO BeAb JApyrHe IIPUOOpSHI
: azfvam::op U YCTPOMCTBA MOIJIM UCIIOJIb30BATh TO K€ CAMOE 3JIEKTPUYECTBO.

B name BpeMA J0Ma IIpOCTO HaOUTHI BCAKUMU HpI/ICl'IOCO6JIe-

.ill

L

HUAMU. Bce OHU — OT TOCTEPOB /10 CTUPAJIbHBIX MAIINH 3KOHO-
MSAT Hallle BpeMs W CHJIbl. MBI HE CMOXKEM PAcCMOTPETH Bce MPUOOPHI 32 OAUH YPOK,
HO BCITOMHHM O HEKOTOPBIX, C KOTOPHIMH Thl TOYHO 3HAKOM.

[TpuroToBsieHWEe TMUINM — OYEHb Ba)KHAS YACTh JKU3HU KayKJOTO YeJIOBEKa, JaxKe
€CJIM OH He TOTOBUT, a TOJIBKO eCT. B J1I000M cirydae y yesioBeKa JI0I>KHBI OBITH BO3MOK-
HOCTH IIPUTOTOBUTH eny. [IOHATHO, YTO OUaru, MevKHu, IJTUTHI U [yXOBKU ObLIIN BCEr/a,
HEBAKHO KaKOW BUJI OHU MMeEJIM U YeM OHU HarpeBasuch. Ho coBpeMeHHbBIE IIJIUTHI
Y TIeYKU HAMHOTO yZIo0Hee 1 Oe30IacHee, UeM UX JIPEBHUE MPe/IIeCTBeHHUKU. Bo MHO-
TUX JIOMaX IMOJIb3YIOTCS 3JIEKTPUYECKUMU IJIUTAMHU U JyXOBKaMH. B muTe 3ieKkTpu-
YeCTBO IO/IAE€TCs HAa HAarpeBaTeJIbHbIE CIIMPAJId, KOTOPbIE PACKAJIAIOTCA 0 KPacHOTrO
nBeta. Cipasib HarpeBaeT KacTPIOJIIO, KACTPIOJsA — eny. TakuM ke o0pa3oM BHYTPH
JIYXOBKHU 4Yepe3 HarpeBaTeIbHbIA 3JIEMEHT ITPOXOAUT DJIEKTPUUYECTBO, OH HaTrpeBaeTcH,
U TeMIeparypa nossiiaercsa. OT 3TOro HarpeBaeTcs KacTpIojis, a B Hell — efja. BHyTpu
MEYKU CTOUT TEPMOCTAT, KOTOPHIA KOHTPOJIMPYET TEMIIEPATYPY U PETYIUPYET MOIauy
3JIEKTPUYECTBA HA HarpeBaTeJIbHbIE 3JIEMEHTHI, YTOOBI TEMIIEpATypa JIepKaiach B HY K-
HBIX IIpejiesiax.

B 1945 rogy Obla m300peTeHa HOBas IeUYKa, BEPHee, MeUyKa HOBOro Tuma. Ilepcu
CnieHcep M300pEJT MHUKPOBOJIHOBYIO I€Yb, HJIM MUKPOBOJIHOBKY, /IJIsl IIPUTOTOBJIE-
HUA TIONKOPHA. MUKPOBOJTHOBKA He HarpeBaeT BO3/AYX BOKPYT IHUIIH, OHA Pa30rPeBaeT
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caMmy nuiy. BHyTpu neuku reHepupyoTcs
3JIEKTPOMAarHUTHBIE BOJIHBI CBEPXBBICOKOM
yactoTel. Korga BOJIHBI IPOXOAAT 4Yepe3
IIUIIY, OHU BO30OYKJAI0T MOJIEKYJIBI BOJIBI,
3aCTaBjAAd UX «pacKayuBarbca». Moie-
KyJIbl HAQUMHAIOT JIBUTAThCs OBICTpee, TEM-

nieparypa cpejpl IoBblIIaeTca. ITo Oojiee s
3(pdeKTUBHBIN, 1O CpPaBHEHHUIO C OObBIY- p-! §E
HOM INeyKkoW U IUIMTOH, crocobd TOTOBHUTH 7] ég
exy. IlosToMy roToBKa B MHKDOBOJIHOBKE EE e
. OOBIYHO 3aHMMAaeT MeHbIe BpPEMEeHH. oc s

1

Kcraru, ceromns camoe momysisipHoe 67110710,
KOTOpO€ TOTOBUTCS B MHUKPOBOJIHOBKE —
MTOTTIKOPH (BO3/YIIIHAS KYKYPYy3a).
HNuTepecHo, uto CrneHcep HU300pen
MHKDPOBOJIHOBKY... ciaydaiiHo. OH pabortasn
HaJi CO3/IaHUEM YCTPOHCTBA JIJI PajapoB,
KOTOpO€ TPH IIOMOIIMY MHKPOBOJHOBBIX
CUTHAJIOB II03BOJISIIO ObI OOHApY’KHBATh
Bpakeckue camMoJIEThl. OMHAMXKAbI YUYEHBIN
CTOSIT BO3JIe PabOTAMIIEro yCTPOHCTBA
¥ BAPYT 3aMETHJI, UYTO IUIMTKA IIOKOJaza,
JleKalas y Hero B KapMaHe, pacTasia.
CneHcep coobpasusi, YTO 3TO IMPOU3OIIIO
13-3a MUKPOBOJH. OH IPOBEJI HECKOJIBKO IKCIIEPUMEHTOB C IIOIKOPHOM, pa30rpeBaJl
BOJIHAMH OyTepOpObI, a 3aTEM IIPEJICTABUJI MUPY CBOE M300peTeHue. [lepBas MUKpO-
BOJTHOBAsI IeUb BECUJIA OKOJIO 340 KUJIOTPAaMMOB U ObljIa pa3MepPOM C XOJIOJIUIbHUK.
Emié o/1HO ycTporCTBO, KOTOPOE SKOHOMUT HaM yHMY Bpe-
MeHHU — mbLIecoc. [Toka B joMax He ObIJI0 KOBPOB ¥ KOBPOBBIX
MMOKPBITUH, OBLJIO JIOCTATOYHO IPOCTO M30ABUTHCS OT I'PA3U
U TBUIM HA TOJIy: MOJMEJI, TIOMbBLI, TIOJIOBUYKU BBIOWJI WJIH
noyucTuyI. IIoToM cTasio OOBIYHBIM JIEJIOM 3aKPBIBATh IOJIBI
KOBpaMH WJIM KOBPOBBIMH HOKDBITHSIMH, U BO3HHKJIA IPO-
Oslema: Kak u30aBJIATHCA OT MBLIU U TPA3U? DJIEKTPUUECKHUI
mbLIecoc U300pEst B 1901 roxy Oputanen Xpobept Cecut ByT.
[IléTka mplIeCOCA CMETAET IbLIb U APYTUE YACTUIKH C IIOBEPX-
HOCTH KOBPA, BEHTUJIATOD, TPUBOUMBIY B IBUKEHUE SJIEKTPH-
YEeCKUM MOTOPOM, BCAChIBA€T BECh 3TOT MyCOp M HAIPAaBJISET
B MEIIIOK WJIU JIPYTOM KOHTEWHED, OTKY/a IIOTOM BbIOpachIBa-
eTcs. B HEKOTOPBIX IbLIECOCAX CTABAT (PUIIBTPHI JJ1s1 pasziesie-
HUS YaCTHI], KOTOPbIE BTATHBAIOTCS IOTOKOM BO3/yXa.
Cropocu y MaMbl, Kakoi U3 OBITOBBIX TPUOOPOB TIOMOTaeT el 6osblie Bcero. HaBep-
HSIKa THI MIOJTyYHUIITb OTBET — CTHPAJIbHAA MalmruHa. YToObl OUUCTUTH TKAHb OT TPSA3H,
HY?KHO 4TOOBI MOIOIIIEe CPEJICTBO, PACTBOPEHHOE B BOJIE, M BOJIA T10/] CUJIbHBIM HATIOPOM
HECKOJIBKO Pa3 MPOIIIH Yepe3 TKaHb. PaHbIIe JJIs1 CTUPKHU UCIIOJIb30BAJIN CTUPAJIbHBIE
JIOCKH (7T0CKa ¢ peOpUCTON MOBEPXHOCTHIO) HJIM KaTaJKU (IIPHUCIOCOOJIEHHE, TIOX0XKee
Ha CKaJIKy), HO BO BpeMsl IIPOMBIIILJIEHHOW PEBOJIIOIUM MHOTHE UHIKEHEPHI 321y MaJIFCh
HaJl TeM, KaK MOKHO MeXaHH3UPOBaTh MPOIlecC CTUPKH. B mBaanaThix rogax XX Beka
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ObLy1a U300peTeHa MoJyaBTOMATHYECKas CTUpaJIbHAs MaIlUHA,
a aBTOMaTHUUecKas MOSBUJIACH B 1937 TOAY.

Kakx pabortaer crupasibHasg MamwuHka? Onexay KaagyT
B I[WJIMH/JPUUYECKUN KOHTelHep (ero 4acto Ha3bIBAlOT Oapa-
0aH), BHYTPU KOTOPOT'O CTOUT AKTUBATOP — YCTPOUCTBO C JIOTIA-
CTSIMH, KOTOPOE IIOMOTaeT OeJIbl0 Iepe/BUTAThCsI B EMKOCTH.
B HeKOTOphIX MalIMHKax aKTUBAaTOpP BpallaeTcs caM, B HEKO-
TOPBIX — BIIEPE/I-HA3a/] BpalllaeTcs MUJINHAP. B r0060M ciydae
BeIl[M B MAIIIMHKE IIOJIONTYTCS B BOJIE M MOIOIIIEM CPE/ICTBE, BOZa
MIPOHUKAET CKBO3b HUTKU M YHOCUT YAaCTUUYKU IPA3U. DJIEKTPU-
YeCcKU{ MOTOP M cHcTeMa 3y0uaToi repefiauu YIpaBJyseT JIBU-
JKeHH MU aKTHBATOpa U IWInH/pa. Korma 3akaHunBaeTCs IUKJT
CTUPKH, OapabaH HAaUMHAET BPAIaThCSA ¢ OOJIBIIENH CKOPOCTHIO,

CPEACTBA
NEPEOQAYN
MHOOPMALIUN

1

g U BOAA BBDKUMAETCHA U3 OJIeK/IBL.
< ; b | I_ ITocyie nukja IMOJOCKAHUA OJEXKAY
@ = MOXXHO BeIllaTh Ha BEPEBKY, WU
.,.9-,: E..: CYWIUTh B 3JleKTpocymuske. EcTb cTUpasibHblE MaIIMHKY,
o u KOTOpBIE YMEIOT U CYUIUTH OFEXK/y, HO Uallle BCer0 OHU €€

TOJIPKO CTHPAIOT.

ThI cMOKeIllb HAUTHU JI0Ma JIECATKH YCTPOUCTB U ITPUCIIO-
co0JIeHUH, KOTOpbIe SKOHOMSAT JIFOJ[SIM BpeMs U CHJIbL. Byab
6sarogapen bory 3a To, uto OH J1aJ1 JII0AAM TaJaHT u300pe-
CTU TaKWe YCTPOMCTBA, YTOOBI y TeOSA IMOSIBUJIOCH OOJIBIIE
cBOOO/THOTO BPEMEHU /Il UTE€HHUs, YUEODI, IIOMOIIH JPYTUM
JIFOJTSIM U UITD.

( ' KAK PABOTAET
IHEHTPOBEXKHAA CUJIA

Bona BBDDKUMAETCS U3 OAEXKJbl B CTUPAJILHON MAaIllMHE II0Cje
OKOHYAHWS ITMKJA CTUPKH W IMOCJIE OKOHYAHUS IMOJOCKAHUA.
BrixkrMaeTcst OHa IOTOMY, UTO OapabaH, B KOTOPOM HAaXOIUTCS U BOJIa, U OZeK/1a,
ObICTpO BpamiaeTcs. B jieficTBue BCTymaeT meHTpoOekHas cusa. Tak Has3bIBa-
eTCsl CHJIa, C KOTOPOU BpaImiaionuecss 00beKThl CTPEMSATCS MIOKUHYTDH CBOIO Tpa-
€KTOPHUIO U YJIETETh 3a €€ mpeaesibl. Kak roBopuT nepBoiii 3akoH HbIOTOHA, IBU-
JKyIIleecs TEJIO JIBUTAETCS MO MPSMOU C MOCTOSSHHOU CKOPOCTBIO, €CJIM Ha HETO
He JIeHCTBYeT BHEIIHsA cuia. [loaToMy BO BpalmarolieMcs MUJINHADPE OJIeXK/aa
Ka’kJl0e MTHOBEHHE CTPEMUTCS 10 MHEPIIUH COXPAHUTDH CBOE JIBUKEHUE IO IPS-
MOU JIMHUU (MIOKWHYB MaIllMHKY) — HO CT€HKH NUJHHJpPA HE JAI0T €d 3TOTO
clies1aTh, ITOCTOSTHHO 3aBOPAYUBasA B CTOPOHY U 3aCTaBJISAS JIBUTATHCA IO KPYTY.
B pesynbraTe mHepIUs NPHKUMAET OJEKAY K CTeHKaM OapabaHa cTUpaIbHOU
MaIllWuHBI. 9TO U €CTh MeHTpoOexkHas cusa. OHA cIaBJIUBAET OAEK/IY, U U3 Heé
BbIDKUMaeTcsl Boja. B creHkax 6apabaHa ecTh OTBEPCTHUsI, B KOTOPBIE 3Ta BOjA
MIPOXOJUT U BHIKAUHBAETCS HAPYXKY.
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Iean: ybenuTbes, KaK IEHTPOCTPEMUTEIbHAS CHJIA JIEUCTBYET B CTHUPAJIbHOM
MalluHe.

Heo06xoauMmple MaTepuaJjbl: KyXOHHOE MOJIOTEHIlE, CeTUAThIN MaKeT, JecKa UIu
Oed€BKa, CKOTY, MEPHAS KPY’KKa, Ta3, IVITACTUKOBBIN MTAKET.
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Xoxa padoThI

1. TTos02kM TOJIOTEHIIE B CETUATHIM MAKET U IJIOTHO
3aBSIKU TOPJIBIIIKO KYCOUKOM JIECKH.

2. Haneit B MepHYI0 KPY?KKY 500 MUJLJTUJIUTPOB BOJIBL.

3. OKyHH HaKeT ¢ MOJIOTEHIIEM B MEPHYIO KPYXKKY.
[TosnoTeHI1e AOJIKHO TOJTHOCTHI0 HAMOKHYTb.

4. ITocMOTpH, CKOJIBKO BOZBI OCTAJIOCh, U BBLIEH g_
OCTaTOK. <3 ‘zt
5. IlogBech makeT Haj MyCTHIM Ta30M Ha IIoJI4aca. b= S
6. Ilosio>kM ceTuaThIi MaKeT ¢ MOJIOTEHIIEM BHYTPU E}E 4
B IJIACTUKOBBIA ITAKET Pa3MepOM MOOOIIBIIE, UeM oc s

1

ceTKa.

7. 3aKpenu TOpPJIBIIIKO TIJIACTUKOBOTO IaKeTa HaJl
TOpJIBIIIIKOM CETKU BTOPBIM KYyCKOM JiecKU. Tyro 3akpyTH CBepXy CKOTUYEM.
CpaBHU C PUCYHKOM, TaK JIX y Te€0s BBIILIO.

8. Brriiiz BO IBOP, T7IE €CTh MHOTO CBOOOTHOT'O MECTA U ThI HUKOT'O HE CMOKEIITb 33/I€Th.
PackpyTu nmakeThl HaJi TOJIOBOM, iepKa 3a jecKy. KpyTu Tak mpuMepHO 2 MUHYTHI.

9. OCTOPOKHO AOCTAaHb CETUYATHIN MaKeT U3 MJIACTUKOBOTO TaK, YTOOBI MOJIOTEHIIE
He KOCHYJIOCh BOZIBI B IIJTACTUKOBOM ITaKeTe.

10. Bplteit BoAy M3 MJIACTUKOBOTO MaKeTa B MEPHYIO KPyKKy. [locMOTpH, CKOJIBKO
BOZIbI TeDe y/1a710Ch BBIKPYTUTD M3 TOJIOTEHIA.

NEPEABWXEHUA

CPEACTBA

2

BbiBOj,
CeTuarhlil TaKeT JEUCTBOBAJ KaK EMKOCTDb B CTUPaJIbHON MAIIIMHE: OH JeprKaJl
II0JIOTEHIIE BHYTPH ITAKeTa, HO IO3BOJINJI BOZIe BBIPBATHCA U3 CETKU.

CMOREWDb OTBETHTL?

BOEHHbIE
M3O0BPETEHUSA

3

¢ /I yero nmpegHa3HauY€HbI ObITOBBIE YJIEKTPOIPHOOPHI?
» Kakue ObITOBBIE IPUOOPHI €CTH Y TEOA JOMa?

NnonPOGYA PA3OGPATLCA
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7 » Ha mpumepe 0HOTro OBITOBOrO NpHOOpa 00bACHU, KAK OHU JKOHOMSAT
JIIOASAM BpeMs U CUJIbL.
¢ Ecsiit GbI THI MOT H300pECTH KAaKOH-HUOY/Ib HOBBIN IPHOOP, YTO OBI 3TO
OB 3a MPUOOP U KaK ObI OH padoTaa?

JAOMAIITHUE ITOMOIIIHNU KN

* yTe6H JloMa HaBepHAKAa MOXXHO HAaUTH He MeHee 10 3JIEKTPUUYECKUX
YCTPOMCTB, KOTOpBIE YIIPOIIAIOT JIOMAIIHUE JIesia.

4 Bo3bpmu sincTok Oymaru ¥ py4yky. Hamummu ciucok Bcex IpubopoB, KOTO-
pBbI€e UCIIOJIB3YIOTCS B TBOEM JIOME /1711 YCKOpeHU A U obJierueHus foMamHux fe. [locuuraii,
CKOJIPKO Pa3 B HEJIEJIIO BBI II0JIb3yeTeCh STUMHU IPHOOPAMHU U CKOJIBKO YXOAUT HA 3TO Bpe-
MeHHU. PaccunTail, cCKoJIbKO BpeMeHU ObI yXOAUJIO Ha KaXK70e TOMAIllHee /IeJI0, ecJIu Obl BCé
Jlesianoch BpyuHyto. [TocunTaii, CKOJIbKO BpeMeHU Thl 5KOHOMUIIIb B HEJIEJII0 Ha 9TOM.
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K(;Topblﬁ yac? CKOJIBKO pa3 3a CBOI KU3Hb ThI
azlaBaJl 3TOT BOIIPOC, U CKOJIBKO pa3 Ha Hero
oTBevas! Bpemsa — 3TO TO, 4YTO ecTh y Kaxkjoro. bor
Ja6T KaXKJIOMY M3 Hac 24 4aca KakJ[bli JIeHb, ¥ MBI

CNOBAPb: JIOJKHBI TIOTPATUTh UX Myzpo. JIIoMu Beerna IOHH-
- XpoHOMETp MaJIi, KaK Ba)KHO BpeMsA. CaMble ipeBHYE IUBUIH3AIIUAH THITAIIICH
+ KBapuesblil MPUAYMaTh CIIOCOOBI OIpeiesieHN s BpeEMEeHH.

reseparop JIpeBHUE erHITsAHe CTPOMJIM TMTAaHTCKHe OOeJUCKH, KOTOPBIE

CJIYXKUJIN UM COJTHEYHBIMH 4YaCaMU. OHH OTCUMTHIBAJIU BpeMH,

clefs 3a MEpeMelIeHueM TeHU OT obesmcka. PumiisHe nmesanu
MaJieHbKUe COJTHEUHbIE Yachl, 60siee TouHble. MHOTHE CTOJIETUSA COJTHEUHBIE Yachl ObLIIN
€IUHCTBEHHBIM CII0COOOM OIIPEJIETUTH BPEMS.

C IpeBHEUIINX BPEMEH CYIIIECTBOBAJIU U BOJISTHBIE Yachl. BpeM s OHU U3MepsIu KOJIH-
YeCTBOM BOJIbI, KOTOpas U3 HUX BBITEKAJIA.

B neBAaTOM Beke MOHAaxXu B AHIVIMM KUCIOJIb30BAJIM B KauyecTBe 4acoB cBeuu. CBeua
UMeeT ONpeIeJIEHHYI0 AJIUHY U TOJIINHY; U3BECTHA TaK»Ke CKOPOCTh, C KOTOPOU OHA Cro-
paet. Ha cTOpOHBI cBeYM HAHOCHUJIM JIeJIEHUS, TaK UTO MOKHO OBLIIO OIpPEIeUTh, KaK
JIOJITO OHA y>Ke TOPUT.

B XIV Beke yiroi HAyYHJIUCh U3TOTABJIMBATh KAYECTBEHHOE CTEKJIO. DTO CIIOCO0-
CTBOBAJIO ITHPOKOMY PAaCIPOCTPAHEHUIO MECOYHBIX YacoB. IIpuMepHO B TO ke BpeMs
MOSIBUJIMCH U YaChl C «THPbKaMM». B HUX Obl1a BEpEBKA C O/[BENIEHHBIM I'Py30M. M ObLI
O6apabaH, BOKPYT KOTOPOTO HaKpy4eHa 3Ta BepéBka. [1oj ieficTBUEM CHUITBI TSIKECTH TPY3
oITycKaJics ¥ MoBopaunBaJjl 6apabaH — a TOT, Bpalasch, IOBOPAYNBAJI KOJIECUKH YaCOB.

Bce 5T ycTpoiicTBa MOTJIH, KOHEYHO, KAK-TO IOMOYb OTCJIE?KUBATh BpeM s, HO HU OJTHO
13 HUX He ObLJIO TOYHBIM. HacTOAINI IPOPBIB B TEXHOJIOTUU YaCOB ITPOU3OIIIEIL, KOT/IA
IIPUMEPHO B 1630 rozy I'aymiei OTKPBLI CBOMCTBA MAATHUKA. YUEHBIH 0OHAPY KU, UTO
MasITHUK KQ4aeTcs C OIMHAKOBOM CKOPOCTHIO BHE 3aBUCUMOCTH OT aMILJIUTY/IbI €r0 KOJIe-
O6anuil. I'asuiel Tak:Ke 3aMETUJI, UTO MEPUOJ] ABUKEHUS MAasTHUKA HE 3aBUCHUT OT €ro
Beca. EUHCTBEHHBIN (DAKTOP, KOTOPBIM BJIMSET HA YAaCTOTY KoJieOaHWU MasTHHUKA —
3TO €ro AJHUHA. ITO OBLJIO BEJIUKOE OTKPHITHE, IOTOMY YTO 3TO 3HAUUJIO, YTO UCIIOIb3YA
MaATHUK IPAaBUJIBHOMN AJIUHBI, MOXKHO TOUHO OTCUUTHIBATDH BPEMHI.

138 e YPOK 26 o YACH o




e YPOK 26 ¢ YACDI e

Xota Tanuned u cpe-
JlaJl 3TO OTKPBITHE, OH
HEe TIOCTPOWJI TOYHBIX
YacoB C  MAasITHHKOM.
dto caenan Kpucruan
T'rotirenc. T'rolireHc OBLI

ConHeunble Yacbl aCTPOHOMOM, U eMy Heo0- s

XOAMMO OBLIO 3HATh TOYHOE <= =<=tr
BpeM /I M3MEPEHUH, KOTOPBIMH OH ObLI 3aHAT. U B 1657 romy 535
OH CO3/IaJI TIEPBbIE TOUHBIE Yachl ¢ MAATHUKOM. B Takux yacax EE e
MasATHUK Ka4yaeTcs C YCTAHOBJIEHHOM CKOPOCTBIO, U KaKZoe CC=

1

KoJslebaHWe MasiTHUKA J[BUTAeT Kadallquiics pbryar (Kopo-
MBICJIO). Phluar 1memsisier 3yOuaToe KOJIECHKO, KaXKIbIH pas

JleJiasi mar Ha ofiuH 3y0uuk. 3youaroe g
KOJIECUKO JIBUTAET JIPYTO€e KOJIECHUKO, < ;
a OHO uepe3 3y0UaTyro rmepeady JIBU- @ =
raeT CTPEJIKH — YacOBYI0 U MUHYT- g =
Hylo. PazHuma B 3y0uaToi mepemade g E

MUHYTHOU ¥ 4aCOBOU CTPEJIOK IT03BO-
JISIET UM JIBUTAThCS C PA3HON CKOPO-
CThIO, HO HEe MEHSIONHUCSI IePUOT
MasATHUKA 3aCTaBJISIET CTPEJIKU Iepe-
JIBUTaTbCs cTaOUIbHO, PABHOMEPHO.
Tounsle wuYachl HYXXHBI ObLITU [lpeBHeernneTckuii 06ennck
M0 MHOTUM IPUYHHAM.
OpHa w3 HUX — HaBUTAIIUA.
Mopsaku coTHU JieT onpee-
JIAJIL CBOE MeCTOIIOJIONKE-
HHUeE II0 3B€3/1aM, a UMEHHO,
IIIUPOTY, TO €CTh KaK OJIU3KO
K CeBepy WJIH Iy OHH
Haxonuaucb. Ho  3BE3fbI
He MOTJIM UM IIOMOYb OIlpe-
JIeJINTh, HACKOJIBKO JajieKo
Ha BOCTOK WJIW 3allafi OHU yuLIu. [IJ1s1 3TOro Heobxo-
JIUMBI OBLJIH OYeHb TOUHBIE Yachl. B 1736 romy yacos-
muK 3 AHmum J[>koH T'appucoH criesas XpOHO-
MeTP — 4Yachl, KOTOPbIE UCIOJIb3YIOTCA B HABUTAIIUU.
OH ObLT TOUHEe BCEX YaCOB, KOTOPBIE CYIIIECTBOBAJIU
JI0 CHX TIOp, HO BCE »Ke eIllé OBbIJT HEeCOBEPIIEHHBIM.
[TosTomy I'appucoH Haudas COBEpIIEHCTBOBAaTH KOH-
CTPYKILMIO, U B 1741 TOZy CKOHCTPYUPOBAJI XPOHOMETD,
KOTOPBIN OBLJI HACTOJIBKO TOYEH, UTO C €r0 IOMOIIBIO
MOKHO OBLJIO ONpPEAEUTh AOJITOTy MeCTa, B KOTO-
poM Haxoauibcsa. M3obpeTeHue cracyio JKU3HU MHO-
TUM MOpsIKaM, IIOTOMY YTO OTHbIHE OHU MOTJIA TOUHO
OIIPEeIeJINTD, Ky/la BETEP OTHEC X KOPAOJIb.
YacoBIIMKYA TPOAOIKAIMN YJIydlllaTh KOHCTPYK-
IOUI0 YacCoB, HaXxoaA CII0COOBI IIpeoJoJIETh TPEHUE Yacobl KOHCTPYKLUK Moirenca

2

BOEHHbIE
M3O0BPETEHUSA

3

lMecouHble yacbl
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SHAETE NNU BbI? U TOTPEIIHOCTH  HM3-3a [aM@Suhcs porar
(ROpOEICRD )

CMEeHBI TeMIIePaTyp, TaK UTO

B HaIIM AHU 4Yachl O4YEHb

TOYHBI. MHOrue U B Hallle

BpeMs MOJIb3YIOTCA YacaMu

C MeXaHUYEeCKHM 3aBOJIOM.

Camble TOUYHble Yacbl —
aTOMHble. B aTOMHbIX
Yyacax A1 oTMepuBaHUA
BpeMeHW NCNosb3YTCA

= KOneb6aHNA aTOMOB LUe3UA. B pexaHUMUECKUX — 4Yacax
= ;E ATOMBbI L|,e3VIF|vKOJ166m0'[C$I ecTh MpPYKUHKA WU Jpy-
= a C HEU3MEHHO YaCTOTON. e yeTpoICTBO, KOTOPOE
E‘: E g FOAEEYS CRElE] = - HaCUJIbHO CXKHIMAETCH,
OC S e a MMOTOM M€JIJIEHHO PacKpy-
i MO HAM CBEPACTCA BPEMA  gppaercs, mpuBoAsA B /IBH-
= B9 LI, >KE€HUE BeCh MEXaHU3M.
= Ho GOJIBIIMHCTBO YacoB
< ¥ ceiiuac paboTAaIOT Ha 3JIEKTPHYECTBE, HA MAJIEHBKOH = fTHlTos mngcus e
@ = Oarapeiike. Tok U3 6GaTapelKy MPOXOIUT Yepe3 KBap-
= IE€BBbIII T'€HEPATOpP, B KOTOPOM BO3HHUKAIOT KOJIE-
g E baHusd, U OH TEHEPHPYET SJEKTPUYECKUE UMIYJIbCBl -« « ., i

C TIOCTOSTHHOHM 4acTOTOU. VIMITyJIbChl MIPOXOJAT Yepes —
MHKPOCXEMY, KOTOpas 3aMeJJIsIeT UX JI0 OMHOTO Oue-
HUS B CEKYH/y. 3aTe€M UMITYJIbCHI IEUCTBYIOT HA DJIEK-
TPOMATHUT, KOTOPBIU IBUTAET BeyIllee KOJIeCco, 2 OHO
MIOBOPAUMBAET CTPEJIKU HA yacax. B ciayuae nudpo-
BBIX YaCOB — HACTEHHBIX, HAPYUHBIX — 3TU UMITYJIbCHI
VIIPaBJIAIOT UHTErPAJIbHON CXeMOU, KOTOpas BBIBO-
JTUT BpeMs Ha KUIKOKPUCTAJLINUECKUH SKpaH.
TouHble Yachl — 3TO HEOTHEMJIEMAs YaCTh HaIlleH
JKU3HH. Yachl TOMOTAIOT HAM BOBPEM S IPUUTH B IIep-
KOBb U yCHETh CO BceMu IJIaHamMu. Ho oHM He 1aioT
HaM OOJIbIlle BpeMeHH. MBI TO-TIPeKHEMY JI0JI3KHBI
MYZPO PACIOpPsKAThCSA JParoleHHBIMU JIapaMU,
KOTOpBIE J1as HaMm bor — B TOM uuciie, 1 BpeMeHeM
CBOEH KU3HMU.
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BOEHHbIE
M3O0BPETEHUSA
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Hapquble Yacbl

SHAETE JIH BbI?

[na paboTbl BceM Yacam Heobxoaum
NCTOYHUK 3Heprn. CyLLecTBYIOT Yachbl,
Y KOTOPbIX COBEPLUEHHO HEOXMAAHHDbIV
NCTOYHVK SHEPruu: Tbl CamM. DT Yachl,
HaxoAACb Y Tebs Ha pyKe, MCMONb3yoT
TBOW 0ObIYHbIE ABUKEHUS, YTOObI 3aBe-

CTU NPYXXUHY NN 3apAAUTb aKKYyMY- —
nATop. Tak uTo Tebe He HYKHO camomy ———
3aBOAUTb UX UM MEHSATb GaTaperiky. INEKTPOHHbIE Yacbl
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~ —. 1 OTMEYAEM BPEMA

I_IeJIb: caesiaThb IIPOCThIE MaATHUKOBBIC YaChl.

L / HeoOxoaumbple MaTepuasibl: MeTa/UIMYeCKMH OOJT MM BHHT,
JIeCKa, CEKyH/IOMep.

Xoxa padoTshI

1. IlpuBsxu rpy3 (BUHT UM OOJIT) K OZHOMY KOHITY JIECKHU.

2. IlpukJsielt BTOpOU KOHEI] JIECKU K Kpalo CTOJIA.

3. C momoIipio cekyHioMepa 3aUKCUPYH, 3a KaKoe BpeMsi MasiTHUK COBEpIIIaeT
TIOJIHOE KoJIeOaHue BIEPEI-Ha3a/l.

4. I3aMeHss qIMHY MasiTHUKA, I00EHUCS TOTo, YTOOBI ITOJTHOE KoJleOaHe MasiTHUKA
COBEPIIIAJIOCh POBHO 3a 1 CEKYH/LY.

CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

1

BeiBOA,

Teneps y TeOs1 €CTh MPOCTHIE YACHI 17151 U3BMEPEHUS CeKyH/I. MI3Meph UMHU, HAIIpU-
Mep, CKOJIBKO Thl YMeEEIIb MPOCTOATh HAa OAHOU HOTE WJIU KaK JOJITO Thl MOMKEIIb
3a/1ep>KUBATh IbIXaHUE.

CMOREWDb OTBETHTL?

NEPEABWXEHUA

CPEACTBA

2

e Y10 TaKOE yachr?
o [IoueMy MaATHUK — HEOOXOMMAaA YACTh TOYHBIX MEXaHUYECKUX YacOB?
m ¢+ B uém pazHuIa MeKAy MEXaHUYECKUMU U 3JIEKTPOHHBIMH YacamMu?

NnonPOGYA PA3OGPATLCA

BOEHHbIE
M3O0BPETEHUSA

3

4 )- ITouemMy TOYHBIE YACHI HEOOXOMMbI /I HABUTAIIH?
» Ha3oBH elié aBe 00/1aCcTH, IJie Ba:KHa TOYHOCTh YacoB.

i 1 BOOAAHDBIE YACDI

14 COI‘.HaCHO HCTOPUYECKUM CBU/IETEIHCTBAM, OKOJIO 2000 JieT 10 P. X. B Erunte
JleJlaJii BOJASHBIE Yachl JJis1 omlpeneneHus BpeMmeHU. Okoso 800 roja
4 1o P.X. apabbI To>Ke CTPOMJIU TaKHeE YaChl OU€Hb CJI0KHON KOHCTPYKIIUH.
YTo mpe/icTaBISI0T COOOH BOZASHBIE Yachl? ATO HAIIOJHEHHAS BOJIOM €MKOCTh C OTBEp-
CTHEM, Uepe3 KOTOPOe BBIXOAUT BO/Ia. YPOBEHD OCTABIIIEHCS BOABI ITIOKA3bIBAET, CKOJIPKO Bpe-
MEHH IIPOIILIO.
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I.IeJIb: IMO3KCIIEPUMEHTUPOBATD C IIPOCTBIMHU BOAAHBIMHU YaCaMHU.

HeoG6xoanmpie MaTepHuaJIbl: /[Ba TeTpanaka u3-moj MOJIOKa Uik coKa (1 JI), TBO3/b, I1J1a-
CTUJIMH, JByXJINTPOBasA OyThIJIKA M3-TI0/ MUHEPAJIbHOU BOJBI, COJIOMHHKA, JIEHKOILIA-
CTBIPb, CEKyHIOMEp, Oymara, pydka

Xoa padoThI

1. T'BO3/1éM TIpOZIEIall OTBEPCTHE B JIHE OJTHOTO MaKeTa U COOKY APYToro (Kak Ha pUCYHKe).

2. 3ama’kb OTBEPCTH IIJIACTUJIMHOM U HATIOJTHU 00a IIaKeTa BOZOH.

3. Jleprku 06a makeTa HaJi pAaKOBHHOHM OTBEPCTHAMU BHU3. OHOBPEMEHHO CHUMU ILJIACTH-
JIVH C OTBEPCTHUI.

4. CeKyHIOMepOM 3aCeKH BpeMs, 32 KOTOPOE BOJIa BBLIBETCS U3 KajKIOTO IaKeTa. 3aluIln
pe3yJIbTaT Ha JIUCT OyMaru.

6 PA3BJIEYEHUA 5 MEAWMLVHA
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5. Teneppr caenaili  BOJSHbBIE =
yacel, B KOTOpPBIX Oy/eT {
BUJICH  yPOBEHb  BOJIBL
Cpexb JTHO Y JBYXJITUTPOBOM
Oy THLJIKH.
6. 3aTKHU TOPJIBIIIKO OYTBHLIKU
IUIACTUJIMHOM Y BOTKHH
COJIOMUHKY B IJIACTUJIMH <
Tak, 4YTOOBl OHAa IIPOILIA
4depe3 Hero. BbIHb U3 COJIO-
MUHKY [JIACTUJINH, €CJIU OH
TyZa IomnaJl. e, /
7.3aKpoll  OTBEPCTHE  COJIO- - ]
MHHKU TaJbLieM, U, JepiKa /"
OyTBIIKY  HaJ  BEApOM, 'DTEIEpl:THH
HAIIOJIHU €€ BOJOM.
8.Ybepu maznenm u TOCMOTPH, -
KaK BOJa Oy/IeT BBEITEKATh 13 Oy ThIIKH. TeuéT JI OHA C IOCTOSHHOH |
ckopocTbio? [Touemy?
9. [Ipusienn 1mOJIOCKY JIEMKOILJIACTBIPS BEPTUKAJIBHO HA CTOPOHY
Oy THLJIKH.
10. CHOBa HATIOJTHU €€ BOJIOU, U BKJIIOYH TaliMep B MOMEHT KOT/ia Bozia

CPEACTBA
NEPEOQAYN
MHOOPMALIUN

CPEACTBA 1
NEPEABWXXEHNSA

2

= MOTEYET U3 Oy THIIIKU.

E 11. MapkepoM KKyl MUHYTY (MJIM KaJble 15 CEKyH]|, €CJIU BOAA -
= = OBICTPO BBITEKAET) OTMeYall Ha JIEHKOILJIACTHIPDE YPOBEHHb BOJIBI.
=pc Teneps y Tebs eCTh IPOCTHIE BOASHBIE YACHI.
§ § 12. 3anuiy pe3yabTaThl.

3
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NEPEOQAYN
MHOOPMALIUN
A

CPEACTBA

=
:]LT[H]]I[DEI[D

g

Kak MO:KHO YBMAETb KNOXOTHbIE BEwu?

NEPEABWXXEHUA

CPEACTBA

€XHOJIOTHYECKHE JOCTHKECHU A MEANITNHBI CIIaCJIN
MUJIJIMOHBI JKU3HeH. B Hallre BpeMA Bpa4yud MOTYT
OIIpeae/INTh U BBIJICUHUTDH TaKHeE 60)163HI/I, KOTOpPBIE
CUUTAJINCb CMEPTEJIbBHBIMHU BCETO IIOJITOPA CTOJIETUA

2

g C10BAPD: ToMy Hazajl. KoHeuHo, MBI He CMOKeM MepedrCIUTh
w E « MMKpocKon BCe HM300pETEeHMS W OTKDBITHA, KOTOPBIE IMOAHAINA MEAUIMHY
T o « o6bekTuB 710 COBPEMEHHOTO YPOBHSI, HO PACCMOTPUM HECKOJIPKO MPOCTHIX,
w 9 * OKynap ) HO OYEHb BAXKHBIX MEUIIMHCKUX U300pETEHHI.
= es * axpomarnieckuu Cmemockon u3o006pén B 1819 roxy ¢panHiy3ckuil Bpau Pene
™ MUKpockon JlasHHek. JIaHHEK CYUTAJl HENPUJIMYHBIM IPHUKJIAJIBIBATH YXO

*  JNEKTPOHHbIIA
MUKpOCKON

* CKaHUpyloWMi
TYHHeNbHbIN
mukpockon (CTM)

K I'PY/H JKEHIITUH, HO BEJ[b eMY HY>KHO OBLJIO KaK-TO IIPOCJIYIINBATH
cepauebuenue nmanueHTok. CHauasa oH mpocto 6pas siuet Oymaru,
CKPYYHMBAJI €T0 U CJIyIIaJl yepe3 OyMakHyI0 TpyOKy. IIpu aTOM OH
3aMETUJI, UTO TaK CJIBIIIHO ObIJI0 HAaMHOTO Jiyulie. [loatomy Jlasu-
HEK cZleJ1ajl AJis MPOCIIYIINBAHUSA CIIeNUAIbHYI0 TPYOKY ¢ BOTHY-
THIM HAaKOHEYHUKOM JJisl yXa. B 1855 roay KOHCTPYKITUIO YJIyd-
IITUJIH, 00aBUB JIJis yZI00CTBA JIBE OT/IEJIBHBIX TPYOKU /1 000uX yIel. BriocieacTeuu
K YCTPOUCTBY Obly1a o0aBJieHa HATAHYTas MeMOpaHa /i ycuieHus 3ByKa. [loydmB-
muics mpubop MOJIyYuJ Ha3BaHUe OHeHOOCKON, HO TIPUHIIHI €ro IEUCTBUS OCTAJICS
TOT K€, YTO y CTETOCKOTIA.

Jlpyroe mpoctoe n3o0peTeHne — wnpuy ¢ mojaou
UIJION — BIIEPBbIE UCIIOJIH30BAJI JIJISI YKOJIOB (MHBEK-
nuii) dpannysckuil xupypr [lapsas-Tabpusas IIpa-
Bac B 1850 roxy.

Emé 6e3 ogHOr0 n306peTeHust — TEpMOMETpa —
TOXKE CJIOKHO IIPEJICTaBUThH cebe MequmuHy. Boep-
Bble mepmomemp ObL NPUMEHEH JJIA OIIpejiesie-
HUsA 00JIe3HU TPUOJTIU3UTENIHFHO B 1724 TOY: OH OBLI
MPaKTUYeCKU TAKOH Ke, KAKUM MBI €T0 BUJUM Cel-
yac, TOJIbKO IIKaJia Obljla pa3MeyeHa He B rpajycax
Ilesnbcus, a B rpagycax ®Papenreiita. CoOCTBEHHO,
uMeHHO ®apeHTedT U MNpUAYMaJ COBPEMEHHYIO

BbITOBbIE
YAOBCTBA
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dbopMy TepMOMeTpa U CTajl HUCIIOJIb-
30BaTh B HEM PTYThb. Bee Tpu nu3obpe-
TEHUS OYEHb IIPOCTHI, UX YCTPOHCTBO
3JIEMEHTAPHO, OTHAKO O3 HUX HEBO3-
MO’KHO IIPEZICTaBUTH cebe MEeUIIIHY.

Ho BaskHOCTH 3THX U300peTeHuH

MEPKHET B CpPaBHEHHHU C H300peTe- S
HUEM MHUKpPOCKoOma — mpubopa, 35 E
TI03BOJIAOIIETO TI0JIyYaTh YBEJIUYEH- 535
HOe n300paskeHre 00bEKTOB. E E e

Nmsa  wuzobperaTenss  IEPBOTrO ocs

1

MHKPOCKOIIa Heu3BeCTHO. M3BecTHO
Mukpockonbi 18 Beka TOJIBKO, UTO 3TO YCTPOMCTBO OBLIO

U300pEeTEHO 0KO0JI0 1650 Toga. OgHuM
W3 TIEPBBIX CTaJl HCIIOJIb30BaTh MHUKPOCKOIl TOJIAHACKUHM HATypaJIICT AHTOHU BaH
JleBeHTyK. JIEBEeHTYK HCCJIEI0OBAJI OKPY KAIOIIYI0 MMPUPOAY C IIOMOIIBIO JIMH3, KOTOPhIE
caM nuirdOoBaJI U yCTAHABJIUBAJ B METAJJIMYECKHX PaMKaX U OIIPaBax. 3a CBOIO KU3Hb
OH M3TOTOBUJI OKOJIO 250 JIMH3, JOOUBIIUCH 300-KPATHOTO yBeIUUeHUs. JIMH3bI ObLIH
IO COBPEMEHHBIM MepKaM MaJIeHbKHe U Hey/TOOHbIE, HO C UX TIOMOIIIBIO OH CJ1eJ1ajl OUYeHb
Ba’KHbIE OTKPBITHUSA: OH OBLJI ITEPBBIM, KTO HaOJII0aT OaKTEpUH, UHPY30PUH U JIpyTHe
OJTHOKJIETOYHBIE OPraHu3Mbl. OTKPBITHE MHUKPOCKOIIA ITOMOIJIO TIOHSTh CTPOEHUE Opra-
HU3Ma YeJIOBeKa U TO, KaKUM 00pa30M Ha HEro MOTYT BJIMATH MUKPOOPTaHU3MBI, KOTO-
pble He BUIHBI HEBOOPY KEHHBIM B3IJISAJIOM.

Campble iepBble MUKPOCKOIIBI ObLJTA YCTPOEHBI OYEHB ITPOCTO, Y HUX ObLIa BCETO OTHA
snH3a. Ho mporpecc He CTOSIT Ha MeCTe, ¥ CKOPO OBLJIM CKOHCTPYHUPOBAHBI MUKPOCKOIIBI
¢ IByMs JIMH3aMU. B TaKOM MUKpPOCKOIIe TIepBasi, HUKHAA JINH3a, KOTOPas Ha3bIBAETCA
00'BEKTUB, YBEJINUNBAET OO'BEKT; BTOpPAsi — BEPXHSAA — JINH3A, OKYJIAP, YBEININBAET
yBeJIm4eHHoe u3obparkeHue. To ecTh yBeJIMUeHue OMHON JIMH30M YMHOKAeTCs Ha yBe-
JIMYeHUe BTOPOU JIMH30M.

Y nmepBbIX MUKPOCKOIIOB OBLJIO /IBA OCHOBHBIX HEZOCTaTKa. Bo-mepBhIX, OBLI mpeiest
yBeJINYEHU s, U, BO-BTOPBIX, JIUH3bI UCKAXKAJIU KapTUHY. [/1e-TO B TPOMEKYTKE MEXKIY
1820 u 1840 rolamMu ObLIT H300PETEH aXPOMATHYECKUA MUKPOCKOIL [13-3a HOBOTO
THUIIA JINH3 OH HE JIaBaJl IIBETHBIX KOJIEI[ BOKPYT M300paKeHUs IIPEAMETOB, UTO CyIIe-
CTBEHHO YBEJIUUHMBAJIO PE3KOCTh N300pakeHusl. B mocsie iy omniue cTo jieT 3To ObLIT CaMbli
MOIITHBI MHUKPOCKOII. Byiarozapss MUKPOCKOITY ¥ BO3MOKHOCTSIM, KOTOPbIE OH OTKPBLI
JIUIs1 YUE€HBIX, BO3HUKJIA HayKa OaKTEPHOJIOTUs U MUKPOoOHas Teopus. HakoHeln-To yué-
HbIE CMOIJIN YBUIETH OPTaHU3MbI, OOUTAIOIIME B BO3/IyXe U B BOJIE, U IOHAOJIIO/IATh 32 UX
BO3/IEMCTBUEM Ha KJIETKH JKUBBIX OpraHu3MoB. HoBble 3HaHUs 1ToMoriiu 6osiee addek-
THBHO 60POTHCS CO MHOTUMU OOJIE3HAMU.

Y Bcex ONTUUYECKUX MUKPOCKOIIOB O/TMH TIPUHITUIL JIEUCTBUS — CBET IIPOXOJUT Yepes
HMCKPUBJIEHHBIM KyCOUEK CTeKJIa, JIMH3Y. V3-3a MpeIOMJIEHUS CBETA IIPH IPOXOXKIEHUN
W3 OJTHOM cpefibl B JIPYTYIO U300parkeHUe yBeauuuBaeTcsa. Tem He MeHee, CyIIeCTBYeT
MIpeJIeT, CBBIIIE KOTOPOT'O JIMH3bI HE MOTYT YBEJIMYUTD N300parkeHune oobekra. Onruye-
CKHI MUKDPOCKOII HE CMOJKET ITOKa3aTh 00'BEKT, pa3Mep KOTOPOTo OyZeT MeHbIIIe JJTUHBI
CBETOBOMU BOJIHEL. [Ipesies1 yBesuueHus JJ1s ONTUYECKOT'0 MUKPOCKOIIA — B 2000 pas.

Ho B 1933 rozy 6T ©300peTEH HOBBIN IPUHITUI YBEJTUUYEHUS 00BEKTOB.

B nBaanateix rogax dpHCT ABryct Pycka, yuéHbrii u3 I'epmaHuu, 0OHAPYKUJI, UTO
co1eHoU0, NI KaTYIIKY 3JIEKTPOMArHUTA, MOKHO HCIIOJIb30BAaTh KAK JIMH3Y JJIs AJIEK-
TPOHOB, KOTOPbIE OTCKAKUBAIOT OT 0ObEKTA, KOI/Ia €ro 0OCTPEJIMBAIOT 3JIEKTPOHHBIM

NEPEABWXEHUA

CPEACTBA

2

BOEHHbIE
M3O0BPETEHUSA

3

BbITOBbIE
YAOBCTBA
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nyykoM. Emi€ oH oOHapy»Xuj, 4YTO ecau :
B3ATHb /IBA COJICHOHJ]A, TO MOKHO IIOJIy-
YUTH yBeJIMUEHHOe U300pakeHus o0beKTa
0/T0OHO TOMY, KaK 3TO MIPOUCXOAUT B OITH-
YeCKOM MUKPOCKOIIE € JABYMsA IIPOCTBIMU
nuH3aMu. Pycka pabortas HaJ, ycoBepIleH-
CTBOBaHHMEM CBOEro pubopa u B 1933 Tofy
CO3/1aJ1 BJIEKTPOHHBIN MUKPOCKOIL.

AJIEKTPOHHBINT MHKPOCKOI YBEJH-
YUBAET B MUJJIMOH Pa3, €r0 MOXKHO UCIIOJIb-
30BaTh JJ18 U3y4YeHHUA 00'beKTOB HACTOJIBKO
MaJIeHbKMX, YTO UX HEBO3MOXKHO PacCcMO-
TPeTh B ONITUUYECKUN MUKPOCKOII. DTO U30-
OpeTeHHe CTaJIO JIJIsI MUPA MEIUIIUHBI eIlé
0osiee BaXKHBIM, UeM U300peTEHNE ONTHUYeE-
CKOTO MHKPOCKOIA. JJIEKTPOHHBI MUKPO-
CKOII IIOMOT' YUY€HBIM C/IeJIaTh MHOXKECTBO OTKPBITHH B 00J1aCTH OAaKTEPHOJIOTUH U JaJT
BO3MOXKHOCTH BpayaM M0OeIUTh MHOTHE OOJIE3HU.

CoBcem HenlaBHO, B 1981 roxy, yuensle I'epn Kapsa buanur u I'enpux Popep, koTopble
paboTasu B IlIBeliniapuu, H300pesIH eI€ OJMH MHUKPOCKOII, KOTOPHIH II03BOJISET YBU/IETH
emie 6osiee MeKue 00beKThI. DTOT NMPUOOP, CKAHUPYIOIUIM TYHHEJIBHBIU MUKPO-
ckon (CTM), Ha camoM JieJie He JJA€T «KapTUHKY» 00bekTa. OH MOCBLIAEeT 3JIeKTpUuYe-
CKHe CUTHAJIbI, KOTOPblE KOMIIBIOTEP MEPEBOUT B U300pakeHUE U BBIBOJIUT HA HKPaH.
Octpas Merasimyeckass Umia (TOJIIUHON J0 OJHOTO aToMa) IOJIBOJUTCSA K OOBEKTY
Ha PaCCTOSTHUE HECKOJIBKUX aHecmpeMm (1 AHTCTpeM paBeH 107° M), U allapaT HAYUHAET
CKaHHPOBaHME IMOBEPXHOCTU aTOMA MJIM MOJIEKYIbL. MexXy UIJIoOH 1 06pa3iioM BO3HHU-
KaeT TaK Ha3bIBaeMbIU MYHHEebHbL MOK, KOTOPBIM U3MeHAeTCs B 3aBUCUMOCTHU OT pac-
CTOSHUS MEXAY UIJor u obpasmnoM. [Iporecc moxoxk Ha TO, KaK UeJIOBEK UUTAET TEKCT,
HanucaHHbIH mpudTom Bpaiins, massmamu mpoberas mo CTpoKam U Oy BBIITYKJIO-
ctu. Cregamnias U perucTpupymolas cucTeMa IepeBOAUT Pe3ysIbTaTbl CKAHMPOBAHUSA,
npeobpasys JaHHbIe B TOMOrpaduUecKyIo KapTy HCCJIelyeMON MOBEPXHOCTH. DTO U30-
OpeTeHue nMeeT OTPOMHOE 3HAUEHHE He CTOJIBKO /I MEUIUHBI, CKOJIBKO IJ1d (pr3u-
YecKHUX U XUMHYeCKUX ucciefoBanuil. HobeseBckyio mpeMuio 1986 roza pasaeiuin
Mexy TpeMs yuéHbIMU — I'eprom Bunnurom, I'enpuxom Popepom u uzobpertaresiem
3JIEKTPOHHOTO MHKPOCKoOIa DpHCTOM Pycka.

~ ~. ) 4TO Mbl 3BHAEM O MUKPOCKOITAX?

CJIX ThI CIIPOCHUIIID JIFOOOTO YYEHOTO — BCE PaBHO, YeEM OH 3aHU-

MaeTcsI, B KaKO! 00J1acTu paboTaeT U CKOJIBKO eMy JIET — pabo-

————— TaJI 1M OH KOrZa-HUOGYAb C OITHYECKHM MHUKPOCKOIIOM, TO, KAK THI

JlyMaellb, 94To OH TeOe oTBeTHT? KoHeuHo, ma. [IoaToMy mpocTO HEOOXOAMMO
3HaTh, KAK YCTPOEH MUKPOCKOII M OCHOBHBIE ITPaBUJia PabOTHI C HUM.

OcHOBaHME MUKPOCKOIIA TMOJJIEP>KHUBAET BCI0 KOHCTPYKIMIO. Ha mpeameTHOM

CTOJIVIKE 3aKpeIliseTcs n3yyaeMblii 00beKT. Huke mpeAMeTHOr0 CTOJINKA pacioia-

raeTcs UCTOYHHUK cBeTa. Yaile Bcero 3To JIAMIIOYKa, HO 3TO MOKET ObITh U 3ePKaJIo,

KOTOpOE HaIlpaBJIsIeT Ha IPEAMETHBIN CTOJIUK OTPa’KEHHBIN cBeT. Ha mpeimeTHOM

CTOJIMKE MOT'YT OBIThH CHEIHAIbHBIE 3aIETKU-TTPUKUMbI, KOTOPBIMH 3aKPETLISIETCS

IIpeIMETHOE CTEKJIO C IIPernapaToM.
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INEKTPOHHBIN MUKPOCKON
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CBeT MpOXO/IUT Yepes UCCIeAyEMBIH 00 bEKT
B JINH3Y 00beKTUBA. BO MHOTMX MUKPOCKOIIaX ..f ‘Q
HEeCKOJIbKO O0'b€KTHBOB, 1 00pasel MOXKHO pac- 4
cMaTpUBaTh C Pa3HbIM yBesauudeHueMm. Ha cra- "
HUHE HaXOAATCS PYyYKH HACTpouku. Ecim £ l
WX TMOKPYTUTH, NMPEIMETHBIA CTOJUK MOKET

1

KaK MPaBUJIO, OOJIBIIIE Pa3MeEPOM, YeEM pydKa
TOUHOH HAaCTPOUKHM.

[Tocsie TOro, Kak CBET IPOXOAUT 4Yepe3s
00BEKTUB, OH IO TPyOKe MOIMazaeT B OKYJIAD,
B KOTOpPOM HaxojuTcs Bropas junH3a. O0b-
€KTUB YBEJIMYUBAET H300pakeHue O0OBeKTa
B 15—50 pas. 3aTeM OKYJIAP yBEJIUYUBAET yBe-
JINYEHHOE U300parkeHne TPUOIU3UTEIIHHO (0BpemMeHHbII ONTUYECKNii MUKPOCKON
B 10 pa3. B urore mosydaercs yBesauueHHE
1300parkeHus B 150—500 pa3 M0 CPaBHEHUIO C peaJIbHBIM pa3MepoM 00hEKTA.

Hapucyit MUKPOCKOII U 3aIIUIIIN Ha3BaHUS €ro YyacTeu.

CMOEILID OTBETHTD?

e Yt0 TaKoe MUKPOCKOI?
’) * YeM mpoCcTOil MUKPOCKOI OTIHYAETCA OT CJIOKHOTO?
s+ Kak axpomarnyeckue JJUH3bI YIYIIININ MUKPOCKONI?
* Ha3zoBHU TpH MPOCTHIX MEAUITHHCKUX H300pETEHUA, KOTOPHIMH MBI IIOJIb3Y-
emMcs 10 CUX Top.

)

TIOJTHUMAThCS WJIM OIycKaTbcs. MOXKHO TOJ- g_

HSATH U OIYCTUTH OOBEKTUB — BCE 3TO IIOMOKET - S5

cokycupoBaTh u3obpakeHue. Yare Bcero REN b= a

Y MHKPOCKOIIA €CTh JBa YPOBHS HACTPOUKU — E:E &

rpybas u TouHas. Pyuyka rpy0oil HaCTpOUKH, oCc s
e

NEPEABWXEHUA

CPEACTBA

2

BOEHHbIE
M3O0BPETEHUSA

3

NnonPOGYA PA3OGPATLCA

BbITOBbIE
YAOBCTBA

q—

4 ). EcJuii ObI THI 3aX0T€EJI HIOCMOTPETh HA BUPYChI, KAKOU OBI ThI B3I
MHKPOCKOI — ONTHYECKUI I 3JIEKTPOHHBIN?
* B kakoM coryuae mpoCTOM MUKPOCKOII JIyYIlle, YeM CJA0KHbIN?

<
T
=
— UCCJIEIOBAHUE ]
wl
* l l Al JIOTIOJTHUTEIBbHYI0 HH(OOPMANMIO Ha JIIOOYI TeMy W3 CIHCKA. =
Hanumu HeGospinoi pedepar u mojenuch nHbOpManuei ¢ Apy3baMu m

— ¢ WJIU POJHBIMU.
¢ DJIEKTPOHHBIN MUKDPOCKOI =
« JIyu ITactep T
» bakTepuu 1 BUPYCBI E
« Ixxo3zed Jlucrep -
&

1!
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JT0 HHTEPECHO!

JAKOHAC COJIK
1914-1995

«3Mmo He 0ep30cmb, d CMesloCMb,
NoCcMpoeHHAs Ha ysepeHHOCmu, U yee-
PpeHHOCMb, NOCMPOEHHAS HA ONbiMme»

Kak MOXHO OCTaHOBUTb HEYTO, YTO HEBU-
AUMO rnasy, Ho yorBaeT MUnIMoHbI? B nep-
BOV nonoBuHe XX BEKa 3Ta Npobsiema Myuusna
MHOTUX, M Ha3blBaslaCb OHa — MOJINOMUESINT.
HeT TOUHbIX AaHHbIX, CKOMbKMX Jtogen Nopas-
una 3Ta 6onesHb, HO 3a 1916 roa TONbKO
B Hbto-Mopke 6b1n0 3aprKcMpoBaHo 9 ThicaY
C/lyyaeB NOMOMUENnTa U B OCHOBHOM CTpa-
nanu getu. B 1921 ropy 6yaywunin npesngeHT
CWA O®paHknuH LdenaHo Pyssenbt 3abonen
MOMIMIOMMENINTOM W OCTaNICA Mapaan3oBaH-
HbIM Ha BCIO XU3Hb. Jllogn 60s1cb OTnycKaTb
JeTeln B NogHble MecTa — 6accelHbl 1 LWKOJbI.
Monnomuennt ybuBan M Kaneuun nogen,
HO cnaceHue AOIKHO ObINIo MPUNATK.

B 1914 rogy B cembe pyCCKO-€BPENCKUX
aMurpaHTos, Jopbl 1 JaHnnna, poaunca CbiH,
I>koHac (MoHa). Pogutenn [I»koHaca 6binu
NoAbMM He 00pPa3oBaHHbIMK, HO YMHbIMY,
W >Kenanu, YtTobbl UX AeTU NPeYCnenu B XN3HN.
[Mo3TOMy OHM BCAYECKM MOOLWIPANN CTPEM-
NneHne peten yumtbcA, U [KoHac BMosnHe
onpaBAblBa/l Hafexabl CBOMX poauTenen.
[>KOHac yunnca no yCKOpPeHHOW Mmporpamme
1 B 14 net 3akoHumn wkony. OH nonyumn cTu-
neHAauIo Ha BeCb Kypc obyueHms B Konnegxe
Hbto-Mopka. [>koHac cobupanca nonyumTb
loprguyeckoe obpasosaHme, HO B 1934 rogy,
nocne OKOHYaHWUA Konned)ka, OH nepegymarn
1 pewwmn ctatb Bpayom. OH NoCTynwa Ha Mean-
UMHCKU dakynbTeT Hblo-MlopKcKoro yHuBep-
cuteTa 1 B 1939 rogy ero okoHumn. Ha cnepy-
IOLLMIA A€Hb NOC/IE OKOHYaHWUA YHMBEPCUTETA
I>koHac »@eHunca Ha JoHHe JInHacen.

Heckonbko mecsiueB Conk  pabotan
Ha gokTopa Tomaca PpeHcuca, npodpeccopa
mMeauuuHcKoro ¢akynbteta Hblo-Mopkckoro
YHVBEPCUTETA, CNeLmannucta no MUKpoobuo-
NIorK, @ MOTOM MOCTYMWA B WHTEPHATYpy
60onbHMLbI MayHT CrHaiA.

B 1941 rogy CoepuHéHHble LlUTtaThl BCTY-
nunu Bo Btopyto MupoByto BorHy, a B 1942 rogy
IxoHac Conk nonmyynn NoBeCTKY M3 MPY3blB-
Horo nyHkTa. OH JosXeH Obif UK NOCTYMNUTb
Ha BOEHHYI0 C/y»Oy WAM MPUHATb yyacTtue
B UCCNIeI0BaAHUSAX, BaXKHbIX A1 HALMOHAIbHOM
6e3onacHocTy. [IoHac obpaTmnca K cBoemy

yuntento, foktopy ®peHcucy, KoTopbin B TOT
MOMeHT paboTan B MwuuvraHe, B Konnepxe
3apaBooxpaHeHna. OHn cTanu paboTaTb BMe-
CTe Haf BakuuHOM oT rpunna. B 1943 rogy oHm
pa3paboTany Takylo BaKLUHY, KOTOPYIO CTaau
npuMeHATb B apmun. OHa oKasanach ycnewHon
Ha 75 %: 3TO 3HAUNT, YTO U3 TeX, KTO €€ Mosyuunn,
3aboneno Ha 75 % MeHblLue NloAei, Yem 13 Tow
rpynnbl, KOTOpas He Noslyynna BakLMHY.

B 1947 rogy Conk monyuwun Ha3HayeHue
Ha MmeaunumHcknn  dakynbteT [uUTTCOYpr-
CKOro yHueepcuteta. [I>KoHac npepgnonaran,
4TO MPUHLMMbI, MO KOTOPbIM Obina paspabo-
TaHa BaKuUMHa NPOTMB rpuMna, NPUMEHUMbI
N K BakUuMHe nNpoTuB nosnvomuenuta. U cne-
Aylouime BOCEMb JleT OH COCPefoToUUnCA
Ha 3Tol npobneme.

B anpene 1955 roga oH ony6nukoBan
pe3ynbTaTbl paboTbl: eMy yaanocb obutbea
ycnexa v co3fatb NPOTUBOMONOMUESTUTHYIO
BaKuuHy! EE nonyunnn 1 munnunoH 830 Tbicay
JeTen, N pe3ynbraTbl BakUMHaLMK NoKasanu
BbICOKYI0 3 EKTMBHOCTb 3TOW BaKLMHbI.
Conk oTKasasnca naTeHToBaTb CBOE OTKpPbl-
TUE N He MMEeST HNUKAKOrO »enaHuA nonyyatb
OT Hero npubbib. EANHCTBEHHOE, Yero oH
xoTen — ytobbl ero BaKUWHY UCMONb30Banu
BO BCEM mMupe. Ho BCE e OT 30/10TOM Meganu
KoHrpecca CLLA oH He oTKasancs.

B Haww aHn 6naropapsa pabote [xoHaca
Conka noANOMMENUT MpPaKTUYeCKn uncyes
C nuua 3emnn.

B 1963 rogy Conk Bo3rnaBua cobcTBeH-
HylO  MccnepoBaTenbckylo  nabopatopuio
B ropoge Jla Oxxonna, KanndopHus, roe npo-
pomkun paboty Hap supycamu. Ymep Conk
B 1995 rogy, B Bo3pacTe 80 neT.
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CPEACTBA
MNEPEOQAYM
MHOOPMALIUN
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UTO TaK0E PEHTIEHOBCKME NYUU =
Ll
W KaK OHY NOMOTIAI0T HAM? SE
FI l 1 300peTeHre MUKPOCKOIIA — OUeHb BaXKHBIN 3TAIl
1]
C/IOBAPb: B Pa3BUTHU MEAUIIVHBI, }'IOTOMy YTO HUMEHHO %
C IIOMOIIBbI0 MHUKPOCKOIA Y4YEHBIE OTKPBLIM MU
* peHTreHorpadus p y P P wo
. peHTeHOCRONNA MHKPOOPTaHU3MOB M KJIETOK. B quarHocruke 0oJies- 2w
. dniooporpadms Hell 6e3 MHKPOCKOIIMUYECKOTO HCCJIe/IOBAaHMs HEBO3- = =
. KoMnbloTepHas MOKHO IIPOBOJIMTH OOJIBIIMHCTBO aHan30B. Ho Bcé ke, Bpauy oy
Tomorpadus (KT) YacTo HEOOXOIMMO CBOMMHM IVIa3aMU HEIIOCPEJICTBEHHO YBU/IETH TO, m
- papwonorus YTO IPOUCXOUT BHYTPHU UEJIOBEUECKOTO OpPraHu3Ma. JTa MoTpeod-

HOCTD U IIPUBEJIA K Pa3BUTHIO TEXHOJIOTUH, KOTOPHIE BMECTE Ha3bl-
BaIOTCA MeduyuHckasn sudyaausayus (mojrydyeHue n3o0paskeHui,
HEOOXOIMMBIX JIJIST TUAaTHOCTUKH). C MOMOIIBIO0 3THX TEXHOJIOTUH Bpay UMeeT BO3MOJK-
HOCTb YBHUJIETH, YTO IIPOUCXOAUT BHYTPH OpraHu3Ma OOJIBHOTO, He paspe3as KOXKYy
Y He IPUYUHSAS YeJIOBEKY Bpe/ia.

Ha ceroHAIIHUY IeHh TAKUX TEXHOJIOTUH HECKOJIbKO, U CHaYasia Mbl PAaCCMOTPUM
TPY BapUaHTa HUCIOJIb30BAHUS PEHTTEHOBCKUX JIyuel. B cie-
ZYIOIIEM YPOKE MbI PACCMOTPUM IOJIyYeHHe U300pa‘KeHui
0e3 yJacTusi peHTT€HOBCKOT'O U3JTyYeHHU .

BbITOBbIE
YAOBCTBA

q—

Omxpovlimue peHmaeHo8CKUX Ayuell =t
HeusBecTHOEe WU3JIyueHUE, KOTOPOE TIOTOM IIOJIYYHJIO =
Ha3BaHUeE [0 UMEHU CBOETO OTKpbIBaresis, Bunbreabma Kon- =
pazma ¢oH PeHTrena, 6p1710 OTKPHITO B 1895 roxay. PeHTren S

IIPOBOJIUJI OIIBITHI ¢ KAmMoOdHoil mpy6bKoil (ecu OBITh TOUHEE, m

TpyOKoii Kpykca — 3TO «pojiHas cecTpa» 3JIEKTPOHHO-IyYe-

BO# TpyOKH). OH BKJIIOYMJI B TPyOKE TOK, IOMECTHUJI €€ B UED- =
HYI0 KApTOHHYIO KOPOOKY, ¥ BIPYT yBUJIEJ, yTo Oymara, obpa- =
OoTaHHas IIATHHOIMAHUCTBIM OapueM (BelecTBO, KOTOPOe =
UCcIoJib3yeTcs:i B ¢ororpaduu), KOTopas Jexkasia psJioM, E
CTajla CBETUTHCS 3€JIEHOBATHIM CBETOM. PEHTTeH HECKOJIBKO a
o.

Bunbrenb PexTren pas mpoBepsiJI — CBETAa B KOMHATe He ObLJIO, U3 KOPOOKH CBET (o
\!,
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He rmpocaynBasics. Ho Kak TOJIbKO OH BKJIIOUAJI TPYOKY,
Oymara omsITh HauMHaJIa CBETUTHCS. BBIKJIFOUaI — cBe-
YyeHUe IpeKpalasoch. PeHTTeH MOHAJ, 4TO paboTa-
Iolas KarogHas TpyOKa HCIIyCKaeT KaKOe-TO HEBHU-
nuMoe usnydenue. [IockosibKy PeHTreH He 3HaJI, UTO
3TO OBLJIIO 32 HM3JIyUyeHHe, OH Ha3BaJl €ro UKC-JIYYU.

g_ C Tex mop 3TO Ha3BaHHUE MCIOJIb3YETCA B MeJUIIMHE
! = ‘zt 1 BO MHOTHX CTPpaHaX.
b= a PenTren npozosxas sKClIepuMeHTHPOBATH C HEBU-
oA e JUMBIMU JIyYaMU U IIPOBEJI MHOKECTBO OIIBITOB € POTO-
SES rpadudeckuMu njaacTUHKaMu. OH OOHapy’KuJI, 4TO

1

JIy4d 4epe3 HEKOTOpPble BEIECTBA MPOXOAAT, a Yepes
HEKOTOpBbIe — HeT. PEeHTreH Nonpocus cBOIO keHy AHHY
MIPUJIOKUTH PYKY K (HOTOIIACTHHKE, PACIIOIOKEHHON
HaIIPOTHUB KaTOHON TPyOKM, U BKJIIOUU TPYOKy. Tak
PeHTreH mosiy4yus nepBoiii B UCTOPUN PEHTTEHOBCKUUN
CHUMOK 4YeJIOBeUeCKOH pyku. Moxkellb caM yBUJETb,
YTO Y HETO HOJIYYUJIOCH, IOCMOTPEB Ha NePBYIO POTO-
rpaduio Ha 3ToU cTpaHulle. Ha Hell BUAHO, YTO PEHTTE€HOBCKUE JIyYH MPOIIJIN Yepes
MATKHE TKaHU PYKY, HO He IIPOIILJIN Yepe3 KOCTHU U MeTaJLI (Ha pyke AHHBI ObLJI0 KOJIBIIO).

He Bce onleHUIM OTKpBITHE PeHTreHa 1o JIOCTOMHCTBY, HO MHOTHE yUYE€Hble TIOHAIN
Ba>KHOCTH OTKPBITUSA U CTAJIU UCIIOJIb30BATh HOBYIO TEXHOJIOTUIO B HCCJIeZIOBAHUU YeJIOo-
BEUYECKOro opraHusma. B 1901 roay BuspresibM PeHTreH moJsiyyus nepByro B UCTOPUU
HobeneBckyto mpeMuio 1o (pu3nKe 3a OTKPHITHE PEHTTEHOBCKUX JIyYeH.

Kak ucnonb3y0T DEHTIEHOBCKOE N3NnyueHne

B HaIM JHW PEHTTEHOBCKUU almapaT eCTh IPAaKTUYEeCKU B JIIOOOM MEIUIIMHCKOM
YUYPEXKJEHUH, KAKOW YTOJIOK MHUpa He BO3bMH. B OosibHHIE Tebe roopAT: «Cresait
CHUMOK, Moxaayihcra». Kaxplli TOHUMAET, YTO CHUMOK — 3TO PEHTT€HOBCKUH CHU-
MOK, U TeOe Hy:KHa peHTreHorpadus. B oblieM moHMMaHWU, peHTreHorpadpusa —
9TO HCCJIEJIOBAHUE BHYTPEHHEH CTPYKTYPHl OOBEKTOB, KOTOPBIE MPOEIUPYIOTCS IIPH
IIOMOII PEHTTE€HOBCKUX JIydYeHd Ha CIeIHaJIbHYIO IJIEHKY WIn Oymary. Ecyiu roBopuTh

0 MEIUITUHCKON peHTTeHorpaduu — TeJo «IIPOoCBe-
SHAETE JIH BbI? YUBAIOT» PEHTTeHOBCKUMU JIy4yaMU, B pe3ysbTaTe
IoJTIyJasi U300parkeHue BHYTPEHHUX OpraHoB. TkaHu
C pa3HOM IJIOTHOCTHIO MO-PAa3HOMY MOIVIOMIAIOT 3TO
nsnydenue. Koctu, 6osiee MIIOTHBIE IO CTPYKTYPE,
IIOYTH IIOJIHOCTBIO TacAT JIy4Y, OH IPAKTUUYECKHU
He JIOXOJUT JI0 CBETOUYBCTBUTEIHPHOU MJIEHKU. MsT-
K€ TKaHH, MeHee IJIOTHBIE, IOUYTH He 3aJ[EPKUBAIOT
IIPOXOJIAIIHIE Yepe3 HUX JIYUYH, MOXKHO KakK Obl CMO-
TpPeTh BHYTPb 4Yepe3 HuX. [103TOMy MOKHO c/1eJiaTh
CHUMOK, Ha KOTOPOM MOKHO B JIETAJISIX PACCMOTPETh
BHYTpPEHHee CTPOeHNEe OpraHu3Ma.

OcobeHHO BaskHa peHTreHorpadwus AJs Jede-
HUS TIePEJIOMOB U MOMCKOB WHOPOAHBIX MPEIMETOB
B opraHusMe. B cTromarosiorum Bpay JejiaeT peHT-
T€HOBCKMI CHHUMOK 3y0OB, UTOOBI IOHSTH, KaKOU
13 HUX TeOe HYKHO JIEYUTh.

NEPEABWXXEHNSA

CPEACTBA

2

BOEHHbIE
M3O0BPETEHUA

3

BbITOBbIE
YOOBCTBA

A

BnepBble peHTreHOBCKNIA
CHUMOK 6b111 MICMONIb30BaH Kak
JoKa3aTesnbCTBO B cyae B 1897 roay.
B yenoseka ctpenanu, n ogHy
nynio 32 Kannbpa yganunm us ero
yenioctu. Bropasa nyna 3actpana
roe-To B parioHe 3aTbiika. [octpa-
JaBluemy CAenann peHTreHoB-
CKNI CHUMOK, YTOObI ONpeaenunTb,
6bl1a N 3TO AENCTBUTENBHO
BTOpasA NyJs, Uy 3TO OCKOJIOK Nep-
BOM nynu. Ha cHUMKe 6bino YETKO
BMAHO, YTO 3TO AeNCTBUTENIbHO BTO-
pas nyns, Ho He 32 Kanubpa, a nynA
N3 COBEPLUEHHO APYroro opyus.
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PeHTreHockonunsa

Emé onuH cocob moytyuyuTsh n3obparkeHre BHYTPEHHUX OPTaHOB — PEHTT€HOCKO-
nuA. 371eCh TOXKE /115 MOJTyYeHU s U300paKeHM sl UCIOJIb3YETCS PEHTTEHOBCKOE U3JIyde-
Hue. Ho pa3HuIia B ToM, YTO B IEPBOM CJIyYae MbI [TOJIy4aeM CHUMOK. A TP (JII0OPOCKO-
MUY Bpau HaOJTI0/IaeT 3a MarueHTOM, paCCMaTpPHUBasi €ro OPraH MJIM OPTaHbl B peaJbHOM
BpeMeHH. [TallieHT CTOUT Iepe;] CrielMaJIbHbBIM SKPAaHOM, YYBCTBUTEIBHBIM K PEHTTE-
HOBCKHUM JIy4aM: [P BO3JEHCTBUH TUX JIy4ell OH HAYMHAEeT CBETUThCA (¢h.rroopecuyupo-
eéamy). PeHTreHOBCKHH ammapar pacroJjaraeTcs ¢ Apyroi CTOPOHbBI OT mamueHTa. Jlyuu
MIPOXOZAT 4Yepe3 TesIo U 00pa3yloT Ha SKpaHe «KHBoe» u3obpakenue. Takoil mMeTosn
HMMeeT MHOTO ITPEUMYIIECTB — MOXKHO PACCMOTPETh OPraH B IBUKEHUH, U C HECKOJIBKUX
CTOPOH cpaay. [[yist 0bsierueHus mporecca UCCaeI0BaHUs MAIUEHTY IAI0T BBIITUTH Pac-
TBOp Oapuis, WU JeJIal0T HHHEKIIUIO STOT'0 PacTBOpa B BeHY. bapuii morsomaeT peHTre-
HOBCKO€ U3JIy4YeHHUe, U TI03TOMY, KOTZ]a OH IIPOXO/IUT IO IMUIIeBAPUTETbHOU UJIH 110 KPO-
BEHOCHOU CHCTEME, ET0 XOPOIIIO BUTHO. Bpau BUUT Ha 5KpaHe paboTy cep/iiia U COCy/I0B,
WJIN BeCh ITUIIEBAPUTEIbHBIN TPAKT, U MOKeT HalTU Bce IPO0JIEMHbIE NJIN IOPaKEHHBIE
00JIe3HBIO YUACTKHU.

Ocob6eHHO BaKHA PEHTTE€HOCKOINHsS IPU JUATHO-
cTuKe 3a0osieBaHUM cep/ina. Yepes cepale MPOXOIUT
BeCh IIOTOK KPOBU OpraHHW3Ma YeJIOBEKa, HO MOpOU
apTepuu, CHaOXKaloI[Ue CepAEYHYI0 MBIIIIY, 3a0uBa-
I0TCS TPOMOAMU HJIA XOJIECTEPUHOBBIMU OJIAIIIKAMH,
KOTOPBIE IIEPEKPHIBAIOT ITPUTOK KPOBH K cep/iy. OTKas
apTepUU MOXKET IMPUBECTU K CEPIEYHOMY IPUCTYIY,
k uHbapkTy. EcTth cmoco6 60pbOBI ¢ TpOMOUpPOBaH-
HBIMU apTepUsIMU — omepanus Ha cepaue. [[yisa aToro
pa3pes3aT TPYAUHY, OTKPHIBAIOT Cep/le, 3a0UThIe
apTepUU yAAJISIOT, BMECTO HUX CTaBAT apTEPHU, B3s-
Thle U3 APYrol dactu Tesa. C MOSABJIEHUs PEHTTEHO-
CKOIIMU TaKOU METOJ JIEUEHUS UCIOJIb3yeTCsl ropas/io
pexe, TIOTOMY UTO TMOSIBUJICSI HOBBIN, HAMHOTO 0OoJiee
MAAIUE crocod pereHuss mpooOsemsbl. [lamueHTy
BBOZAAT OapueBBbIN PacTBOP, U PEHTIE€HOCKOIUSA MOKa-
3BIBAET, IJ/le UMEHHO HaxoauTcs TpomoO. [Torom yepes
KPOXOTHBIN pa3pe3 B apTEpUI0 BBOJAT MaJIeHbKUHI
WHCTPYMEHT | yIaJS0T (M1 pa3duBaloT) 3TOT TPOMO.
U Bcé! He Hy>xHa MaciTabHas omneparus.

dnoopornahua U UUMPoBbIE NEHTIEHOBCKUE YCTPOMCTBA

Emé oy crocob npoBezieHu s peHTTeHOBCKOT'0 HCCJIe/IoBaHNUA Ha3blBaeTcs (PIIroo-
porpadus. Ona 3akiouaercs B pororpadupoBaHuu n300pakeHuns, KOTOpoe Moy Iu-
Jioch Ha (hJII0OPECLIEHTHOM 9KpaHe IPU BO3/IECTBUU PEHTT€HOBCKUX Iy e, TPOIIeIITNX
yepe3 TeJsio yesioBeka. [Ipu ¢irooporpaduu mnosydyaercss yMeHbIIEHHOE U300pakeHue
00'beKTa. DTO N03BOJISIET YMEHBIINUTH U Pa3Mep PEHTI'€HOBCKOr'o anmnapara. B pesysibrare
MOSIBUJIMCH MOOUJIbHBIE (hirrooporpaduyeckre amnmaparsl — Ha 6a3e aBromobusiss. OHu
MOTYT IIpHeXaTh B OTAAJIEHHbIe CTPAHBI U PAlOHBI, I7le HET CBOEU PeHTTeHOBCKOH ycTa-
HOBKH, U IPOBECTH TaM JIUATHOCTUKY KUTeJIEH.

B HacTosIIee BpeMs TPaIUIIMOHHOE PEHTTE€HOBCKOE HCCeloBaHue (MCIOIb3YIoNee
$oTOIIEHKY U BITIOOPECIIEHTHBIH SKPaH) 3aMeHsAeTC Yu@dposbimu Memooamu, mepesa-
IOIIMMU U300pakeHre Ha MOHUTOP KOMIIBIOTepa. DTO ropas/io yAoOHee: n300pakeHue
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SHAETE JIH BbI? MOKHO YBEJIMUHUTh, PACCMOTPETh B JIETaJIAX, pacleua-
TaTh B HY>KHOM KOJIMYECTBe, IepeaaTh 10 KOMITbIOTEP-
HOM CeTH, COXPAaHUTh B MEJUIIMHCKON 0a3e JaHHBIX.
Kpome Toro, nudpoBble YCTAHOBKH YMEHBIIAIOT 103y
PEHTreHOBCKUX Jiyued. HakoHeIl, OHU MO3BOJISIOT CIKO-
HOMUTD Ha IIJIEHKE U IPOSIBUTEJIE JJIS HEE.

PeHTreHoBCKOe nsnyyeHme
NCMOMb3YIOT B IeYeHNN paKa.
[yyok nyyen HanpasnAwT
Ha KPOBEHOCHbIE COCYyfbl, KOTO-

= pble CHabXatoT KPOBbIO OMy-
<=0 xonb. COCy/ibl «<OTPe3alTCa» KomnbloTepHaa Tomorpathua
E EE oT onyxonu, 1 6e3 npuToka Pentrenorpadus — oueHb yAOOHBIN METO, UCCIIE0-
quw g KpOBY OMyXonb Normobaert. BaHU IJIOTHBIX WJIU TBEPABIX CTPYKTYP TeJa, HO TAKUM
SES CII0COOOM He IIOJIyYaeTCs PACCMOTPETh MATKHE TKAHU

U MeHee IJIOTHBIE OpraHbl (HampuMep, Mo3r). B 60-x rosjlax 20 Beka JBoe yU4€HbIX abco-
JIIOTHO HE3aBUCUMO JIPYT OT Apyra npunuiu kK omHou wuzaee. Cap T'oadpu Xaitachuag

1

g u Anan Kopmak npeJijioKuyim MeToz, ITPH KOTOPOM OpraH 00J1y4aeTcsi pEeHTT€HOBCKUMHU

i JIy4aMH C Pa3HBIX CTOPOH OJTHOBpEMeHHO. MHOKeCTBeHHbIE N300paKeHU 1, TI0JTy YaeMble
o § IIPU 3TOM, IPUHUMAET 1 0OpabaTeiBaeT KOMIbIOTEP. B pe3ysibrare mosyyaercs n3o0pa-
g g ’KeHHe opraHa. TexHosorus OblIa pa3paboTaHa B KOHIIE MIECTU/IECATHIX TO/I0B, HO KOM-
- & MBIOTEPHI TOT/IA eIlé ObLJIM He HACTOJIBKO MOIITHBIE, UTOOBI CIIPABJIATHLCSA C 3a7ja4el Tak,
O Cc

KaK HY>KHO. TOJIbKO B ceMU/IeCATHIX r'0/JaX YPOBEHb KOMIIBIOTEPOB CTAJI COOTBETCTBOBATH
TpeboBaHUAM H300peTaTesiell. ATa TEXHOJIOTUSA TOJy4YHnsIa Ha3BaHUE PEHTTEeHOBCKOU
KOMITBIOTEPHON TOMOTpauu — OT rpedecKoro cyaoBa momo (ceuerue). CJI0OBO «peHTTe-
HOBCKas» IOCTENEHHO MOTePAJIOCh, TAK UTO ceifuac roBOpAT IPOCTO KOMIBIOTEPHAA
Tomorpadusa uiu KT — ato
IOCJIOHHOE HccJef0BaHue
BHYTPEHHEH CTPYKTYPbI 00b-
ekTa 6e3 ero paspyuieHusl.
Kak penaercd KOMIIBIO-
TepHas ToMorpamma? Yeso-
BEK JIOKHUTCA Ha IIJIOCKYIO
JIeKaHKy, a PEHTTe€HOBCKUU
amnmapaT, KOTOpBIM Haxo-
JTUTCS B IBUTAIOIIEMCS BOJIb
JIe’KaHKU 37I0POBEHHOM ILJIa-
CTUKOBOM «IIOHUUKE», MeJ-
JIEHHO IIPOXOAUT BJIOJIb TeJja
[aIUeHTa, CKaHUpys ero.
Iloka ammapatr pgBUTaeTCHd,
OH /leJlaeT COTHH peHTre-
HOBCKHX CHUMKOB, KOTOpbIE
OTChIIAeT KOMIIbIOTepy, a ToT KOMMAbIOTEPHbII ToMorpad
y>Ke oOpabaTbIBaeT ux U 00b-
eZIMHAET B OJTHO IIeJIOCTHOE N300pakeHre HY>KHOTro opraHa. B pesysprare nosyyaercs
VANBUTEIHbHOE TPEXMEPHOE M300pakeHre BCEX THIIOB TKAHEH, U MATKUX, U IJIOTHBIX.
U ue TpebyeTcs 60J€3HEHHOE U ONIACHOE XUPYPrUYecKoe BMEIIATEIbCTBO — Bpad U TaK
BU/IUT, B 4éM mpobsema. 3a n3o0peTeHHe KOMIIbIOTEPHON ToMmorpadun XaitHchuia
u Kopmaxk B 1979 roay nosxyunau HobGesieBCcKkyto IpeMHUIO 10 MeTUIHE.
Pentrenorpadus, peHTreHockonus, (uooporpadusa U KOMIIBIOTEpHAaA TOMOIpa-
¢dusa o6beAHEHBI B OJTHOM pasiesie MeUIUHBI — PaAHUOJI0TuU. Pasiuosnorus usyydaer
He TOJIBKO IMAaTHOCTHKY, HO U IPYMEHEeHUE U3JIyUYeHUH B JIedeHuU 3a001eBaHI .
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. 1 TOMOI'PAMMA AIIEJIBCNHA

MBICJI KOMITBIOTEPHOU TOMOTPAaMMBbI — U3 MHOKECTBA JIBYXMep-
HBIX N300pakeHUH COCTABJISIETCS OJTHO TPEXMeEpPHOe, 00 BEMHOE.

IMesn: yylie NIOHATh PabOTY KOMITBIOTEPHOT'O TOMOTrpada.

Heo0xoauMbIe MaTepUAaJIbI: alleIbCHH, HOXK. =
Xoxa padoThI <35 g

Ioxcaayiicma, oopawaiics ¢ HOHCOM OUeHb OCTMOPOIHCHO! g LI5':1: a
1. OCTOpPOXKHO pa3perKb aleJbCUH Ha TOHKUE JJOMTHKU. [locTapatics, YTOOBI JIOM- g E g

THKOB OBLJIO HE MEHBbIIIE 6—7.

2. PazJjio:xu JIOMTUKY B P Ha IOCKe MIu Ha Outtozie. [10J100KHM X B TOM JKe TIOPSIIKE,
Kak pes3aJl.

3. BHUMaTes1bHO pacCMOTPHU KaK/IbIN KycoueK. Bee IOMTHUKY TOXO0KU IPYT Ha IPYTa,
U B TO JK€ BPEMS, BCE OHU pas3Hble. [JIA1s Ha KaK/IbIH, Thl MOKEIIT ITPEICTABUTbD,
KaK BBITJISIUT alleJIbCUH BHYTPH.

4. AKKYpaTHO CJIO3KU JIOMTUKH OJINH Ha APYTOU.

1

NEPEABWXEHUA

CPEACTBA

BbiBOJ,

W3 AByXMEPHBIX, IIJIOCKUX JIOMTUKOB ThI COCTAaBUJI TPEXMEPHBIA, 0OBEMHBIN
anesibcuH. KaXkKZpIll JIOMTHUK amnebCHHA — 9TO KakK JByXMepHOe H300pakeHue,
KOTOpOe IoJIy4aeT KOMIIBIOTEPHBIN ToMorpad, a 11eJ1blil, 00 bEMHBIN alleJIbCUH — 3TO
TpE€xMepHOe U300pakeHue OpraHa, KOTOpOe IOJIy4yaeTcs B pe3yJIbTaTe «CKJIa/Ibl-
BaHUS» BCeX IJIOCKUX M300pakeHui B OZHO IIesIoe, TPEXMepHOe. PazHUIa TOTBKO
B TOM, YTO Y KOMIIBIOTEPHOTr'0 ToMorpada Moy4aroTcsa COTHH, a TO U THICAYU «JIOM-
TUKOB», BeJ[b OH II0JIb3yeTCs JIJI1 9TOr0 He HOXKOM, a jiyuyaMu. V1 KapTUHKa, MOJTy-
YyeHHa s KOMIIBIOTEPOM II0CJIE TOTO, KAK OH CJIOJKUT BMeECTe Bce n300paskeHus, Oyzier
TOYHOH U MOAPOOHOMN: MOXKHO Oy/leT yBU/IETh OPTaH U ero OKPY»KeHHe CO BCEX CTO-
POH U B JIeTaJISAX.

CMOREWb OTBETHTL?

+ Kak padoTaioT peHTTeHOBCKHe JTyUun?
7 » Kak ncnosbp3yeTca peHTTeHOBCKOE U3JIyueHue?
n ¢ /)14 yero ucnosab3yeTcd peHTTeHOCKONNA?
o JIJI 4ero ucnoJib3yercsa KOMIbIOTEpHas ToMorpapua?

2
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NnonPOGYA PA30GPATLCA

7 « Kak MO:KHO czie1aTh 00bEMHOE, TPEXMEPHOE N300pakKeHue U3 MJIOCKUX
ABYXMEPHBIX?
» Kak sryuine ucrmoJsib30BaTh pEHTTEHOBCKOE U3JTyUeHUeE /Il MCCIeI0BaHUSA
TBEPABIX 00BEKTOB?
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v HE TOJIBKO B ME/INITNTHE

*— €HTTEeH UCII0JIb3yeTCA B MeIULIMHe B ThIcA4Yax Pa3HbIX ciydaes. Ho Tobko
MeJIUIINHON ero IpUMeHeHNe He orpaHUYNBaeTcs. PeHTreHOBCKOe U3JTy-

4 YyeHHe UCIO0JIb3YyeTCs B IPOMBIIIJIEHHOCTH, HAIIpUMeD, B IPOU3BOZICTBE MeTaJl-

JIMYecKux uazaeanii. Kak MOXHO MPOBEPUTH, HET JIU TPEIIUH B METAJIMYECKUX JIeTAJIAX

= MOCTa, CaMOJIETa WU ABUTaTesA? [IpOCBETUTH PEHTTeHOM, — OH Cpa3y IMOKaXKeT, I7Ie eCTh
= MUKPOTPEIIUHKHA U JePeKThl, KOTOPble MOTYT OCJaOUTh MPOYHOCTD JIeTaTH. PeHTreHOM
=
= Z = IIPOBEPSIOT KAYECTBO CBAPOYHBIX IIBOB. B J11060M aspormopTy Bech 6arak mpoBepsieTcs clie-
= .
og S [[UAJIbHBIM YCTPOMCTBOM, B KOTOPOM PEHTI€HOBCKOE M3JIyUeHHUe BhIABJIAET OPYKHUE U JPY-
w E % rof omacHsli Oara. IIpogymaii, Kak ¢ IMOMOIIbI0 PEHTTEHOBCKUX JIydell MOXKHO OOHapy-
o

JKUATDH OpYXKHUe.

I/ICHOJII)SYH PEHTT€HOBCKOE M3JIYy4YEHHE, Mbl MOXEM IIPDOBEPUTH KAYECTBO IMPOAYKIIUHU.
HaanMep, TOYHYIO TOJINIMHY CTaJIbHBIX IIJIUT. Nnn YPOBE€Hb 3allOJTHEHUA KOHCEPBHBIX
O6anok. Ilomymaii, Kak MOKHO
C TIOMOIIBI0 PEHTreHa OIpese-
JINTb, IIOJIHAA JIK MeTaJlJIn4de-
ckasg 0OaHKa ¢ Ta3UPOBAHHBIM
HAIIUTKOM.

PeHTTreHOBCKOE  HMBJIydYeHUe
IIOMOXKET OIPEJIEJIUTh, KaKOe
BEIIECTBO HAXOAUTCS B EMKOCTHU
HUJIN KaKO€ KOJIMYECTBO Belle-
CcTBa HaxoguTca B Hel. Kaxmoe
BE€IIECTBO IIpU IIPOCBEYHBAHUU
PEHTTeHOBCKUMU JIy4aMU Ja€T
CBOIO HETIOBTOPUMYIO KaPTHUHKY.

B o0mem, ¢ IOMOIIbIO
PEHTTEeHOBCKUX JIyded MOKHO
YCIIEIIHO IIPOBEPATHL KadeCTBO
MPOAYKIIVHU, IPUYEM CaMOU pas-
HOW. Bynmem Osnaromapabl Bory, BoeHHocnyawiuit cnOMOLLbIO NOPTATUBHON PEHTT@HOBCKOIA
yto OH IpUAyMaj UX U aJl HAM  YCTaHOBKOW NPOCBeYMBAET NOA03PUTENbHYI0 MOCbINKY, 4TOObI
BO3MOXKHOCTb HAUTU UM IIpHUMe- BbIACHUTDb, He Gom6a nu 310
HEHHe.
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CJ10BAPb:

Kak Mo:XHO YBMAETDb TO, UTO BHYTDM TE0A?

—“Lfir qT06bI HCCJIe/IOBaTh BHYTPEHHUE OpraHbl maIu-

' eHTa 0e3 XHPYpPruveckoro BMeIIaTeJhCTBA
(To ecTh Oe3 omeparyu), Bpad MOMKET CJieJIaTh IaIy-
€HTY PpEeHTreHOTPaMMy WJIM  PEHTTeHOCKOIUIO.
ynbTpasByKoBoe “—— " Ho peHTreHOBCKHe Y4l He OUeHb [OJIe3HbI /IS Opra-

uceneposanme (Y3U) | 1yp0via: qacToe 06Ty UeHME MOYET IPHBECTH K TIOBPEKACHUIO KJIe-
ﬁ:::::nem - TOK U UX TU0esH, TO ecTh manueHT 3aboseer. I[loaToMmy Hepenko
MAHITHO- P Bpaud MPEATIOUNTAIOT PYTHE METO/bI MCCIE0OBAHN S BHYTPEHHUX
Pe30HaHCHan OpraHOB. YJIbTPa3ByKoOBoe uccjaeaosanue (Y3U1) u MarHuTHO-

Tomorpadus (MPT) pe3oHaHcHast Tomorpamma (MPT) — BOT /iBe COBpEMEHHBIX TEXHO-
JIOTUH, KOTOPbIE IIOMOTAIOT BpayaM YBHETD, UTO IIPOUCXOIUT BHY-

AONONHUTENIbHBIE TPH TeJIa YesIoBeKa, He pa3pesast ero CKaJblieieM U He MojiBeprast
CNOBA: IMamyueHTa IOTeHIINAIbHOU OITaCHOCTH.
* Aonneporpaus TexHonorua ynbTRa3BYKOBbIX UCCNEA0BAHNNA

TexHOJIOTHUS WCIIOJIb30BAHUSA YJIBTPA3BYKa — 3TO MOOOYHBIN
IPOJIYKT pa3pabOTOK BOEHHBIX BEJAOMCTB, KOTOPbIE 3aHIMAJIUCh THAPOJIOKATOPOM HJIH
coHapoM. ['UIpoJIOKaTOP C ITOMOIIBIO 3BYKOBBIX BOJTH OOHAPYKHUBAET 00bEKTHI 10T BOJIOH,
a ammapaT Y3U ¢ MOMOIIbI0 TAKUX K€ 3BYKOBBIX BOJIH IIOKA3bIBAET 00BEKTHI, KOTOPBIE
HaXOZATCS BHYTPH TeJjla uesioBeka. MHorma n3obpaskeHue, moaydeHHoe MetogoM Y 3U,
Ha3bIBAIOT COHOTPAMMOM, UTO YKa3bIBaeT Ha POJICTBO TEXHOJIOTHH coHapa u Y3U.

Cucrema yJIpTpa3ByKOBOTO ucciaenoBanus (Y3U) HaunHaeTcs ¢ aTuuka (mpatcoro-
copa, Wi npeobpazosamens). JJarauk — 3TO YacTh YJIBTPA3BYKOBOTO aIlliapara, KOTo-
pas moMeIaeTcs Ha TeJIo manueHTa. JJaTunk KOPOTKUMU UMITYJIbCAaMU H3JIy4aeT 3BYK
OUYEHb BBICOKOH YacCTOTHI (YJIBTPA3BYK), 4 [IOTOM IPUHUMAET OTPAKEHUE ITUX CUTHAJIOB.
JlaTYUK COCTOUT U3 COTEH KPOXOTHBIX TOHKUX IIJIACTUHOK U3 Mhe303JieKTpukKa. IIbe30-
3JIEKTPUMK — BEIIECTBO, B KOTOPOM HAOJII0/IaeTCs nbe30aggdexm: MubO 1Mo AeHCTBUEM
nedopMany OHU HWHAYIHUPYIOT Ha CBOEU ITOBEPXHOCTU 3JIEKTPUUECKHUH 3apsifi, JIMOO
P BO3/IENCTBUHU 3JIEKTPUYECKOTO 3apsizia jebopMupyoTcs. To ecTh KOT/ia OTpakéHHas
3BYKOBasl BOJTHA yJIABJIMBAETCSA JJATUNKOM, ITHE303JIEMEHTHI Ie(POPMUPYIOTCS U T€HEPH-
PYIOT 3JIEKTPUYECKUI CUTHAJL.
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e YPOK 29 e Y/IbTPA3BYK W MATHUTHbIN PE3OHAHC e

ITOT CUTHAJ  OTChLIAETCA
K KOMIIBIOTEPY, U TOT IIPeo0pasyeT
ero B n3oOpakenue. CyiecTByer
HECKOJIBKO  (PaKTOpOB,  KOTO-
pble IIOMOTAIOT ONpeZEeNTh, KaK
MMeHHO Oy/ieT BBITJISAZIETh U30-

=

s OpakeHue. Bo-mepBbIxX, BpemH,
35 32 KOTOpPOE CHUTHAJI BO3Bpalla-
5 :1: a eTcs K JaTUUKY, YKa3bIBaeT Ha TO,
E: a© HACKOJIBKO IVIyGOKO BHYTPH Tejia
OC S YXOAMJI CUTHaJI. MOIHOCTh HJIH

1

MHTEHCUBHOCTh CHUTHaJIa YKa3bl-
BaeT Ha THUI BeIIECTBA, OT KOTO-
poro curHain orpasuicsa. Iliort-
HOCTb TKaHeH M UX 3JIACTUYHOCTD BJIUSAET HA TO, KAK CUJIBHO CUTHaJ racutcsa. Kpome
TOT0, THTEHCUBHOCTD OTPA*KEHHOTO CUT'HAJIA 3aBUCUT OT (POpPMBI ToBepxHOCTHU. [110cKas
IJIa/IKas MOBEPXHOCTh IPAKTUUECKHU He FaCUT CUTHAJI, OTPaXkas ero ¢ TOH ke NHTEHCUB-
HOCTBIO, 2 HEPOBHAs IIOBEPXHOCTD Oy/IeT ero paccenBarb. KoMIbloTep aHaIU3UPYeET BCe
pe3yJIbTaThl CKAHUPOBAHUSA, ¥ CO3/IAET N300pakeHNe BHYTPEHHUX OPTaHOB.

Tak ke, Kak U B cJlyyae PEHTTeHOBCKOU KOMIIBIOTEPHON TOMOI'DaMMBbI, HOBelIllee
o0opyZioBaHMe CO3/IAaET TPEXMepHOe M300pakeHue, coOupas ero M3 IOJy4YeHHBIX NpU
YJIBTPa3BYKOBOM CKAaHMPOBAHUU COTEH IIJIOCKUX U300paKeHHH.

rae ucnonb3yiot Y3H

VIbTpa3ByKOBBIE HCCJIEJIOBAHUS AKTHBHEE BCErO KCIIOJIB3YIOTCA B TPEX 00JIACTAX
MeIUITUHBL. Kap/nosiorn ucciaeayoT yJIbTPAa3BYKOM PabOTy cepAlila U KPOBEHOCHOU
CHUCTEMBI, T€PANEBTHl OOCIEAYIOT OPIOIIHYIO IOJIOCTH IMAI[MEHTOB, a AKYIIEpPhl C €ro

IIOMOIIIBI0 HAOJIIONAIOT 3a TeM, KaK MJIaJieHell pa3BH-
SHAETE 111 BbI? BaeTcsl B yTpoOe MaTepu. YJIbTPa3BYK CHJIBHO IIOMO-
raeT B JMAarHOCTHKE, BTH HCCJIe/IoOBaHUA Oe3oracHee
U JlellleBJle MHOTUX JPYTHUX JAUATHOCTUYECKUX HCCIIe-
noBanuii. Ho vaiie Bcero, koHeuHo, Y3U ucnosbayeTrcs
JUIsT HaOJTIOZIeHUs 3a Pa3BUTHEM ILIoZIa Y GepeMeHHbIX
)keHIMUH. [louTH TOJIOBMHA BCeX JKEHIIWH IPOXOIUT
Y3U Bo BpeMs OepeMEHHOCTU. YJIBTPAa3BYK IOMOTAET
Bpauy ONpeAEeUTh pasHble BEIU: MPUOIN3UTETHbHBIN
BO3pAacCT IJIO/Ia — a, 3HAYMT, U JIATy POJIOB, MOJI pebEHKa,
U Hasimuue 1edeKToB B pa3BUTUU. MHOKECTBO JETCKUX
JKU3HEeN OBbLIO craceHo uMeHHOo Ousarogaps Y3U. Heko-
TOpbIE BPOXKIAEHHBIE MPOOJIEMBI MOKHO HCIIPABUTH C IIOMOIIBI0 MHUKPOXUDPYPTHH €Il
JI0 POKIeHUsT pebEHKa, mMpAMO B yTpobe MaTepH, IJIaBHOE — BOBPEMS HX JIMAaTHOCTHU-
poBaTh. HekoTopble mpobiieMbl MOKHO CKOPPEKTHUPOBATH U TIOCJIE POXKAEHUA pebEHKa,
TOJIBKO HY?KHO 3apaHee 3HATh O TOM, YTO Pa3BUTHE PeOEHKA U/IET HEITPABUJIBHO.

MPT

V3o0pakeHrie BHYTPEHHUX OPraHOB 0e3 XUPYPruuecKOoro BMEIIATeIhCTBA MOXKHO
moJTy4uTsh ¢ omoipio MPT, nin MarHUTHO-pe30HAHCHOU ToMorpaduu. B sTom
cydyae MbI TIOJIydaeM M300pakeHre BHYTPEHHUX OPTaHOB M MSATKUX TKaHEU, BO3/eH-
CTBYS Ha TeJI0O MAaTHUTHBIM I10JieM. 'MTaHTCKUU MAarHUT reHepupyeT MarHUTHOeE I0Jie

TaK BbIrNAAUT ewé He poauBLLIMIACA MnaaeHel Ha Y31

NEPEABWXXEHNSA

BOEHHbIE 2 CPEACTBA
M3O0BPETEHUSA

3

YnbTpa3ByK MOXKHO
NCNonb30BaTb He TONIbKO ANA
nonyyeHns n3obparkeHus.
YnbTpa3ByKOBOW CUFHaN cped-
He MOLLHOCTU NCMOSb3YI0T
B leyebHbIX Lenax. B ¢pusnore-
panuu ectb npoueaypa — yib-
TPa3BYKOBOE MporpeBaHue.
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MPT (marHuMTHO-pe30HaHCHaA TOMOrpaMmma)

BOKDYT Teja manueHTa. IIpoTOHBI
B A7[pax aTOMOB BPAIAl0TCA U UMEIOT
3JIEKTPUYECKUH 3apsJ, TaK YTO OHU
paboTaloT KaK KPOXOTHBbIE MAarHUTHI.
Korpa wesioBeka momermnaroT B amnmna-
par MPT, IpoTOHBI BCeX aTOMOB €ro
TeJ]a MEHAIT HaIpaBJeHHEe CBOEro
OOBIYHOTO JIBUJKEHHSA U BBICTPAUBa-
I0TCA TaK, KaK UX 3aCTaBJiseT MarHUuT-
HOe II0JIe anmapara.

B yacTp Teja moceliaeTcsa paguo-
CUTHAJI, IIOCJIe 4Yero HCCIeyeTcs
peakiusa TKaHed U opraHoB. CUTHaJ
MOIVIONIAeTCA aTOMaMH, B pe3yJib-
Tare 4ero MPOTOHBI OHATh MEHAIOT
cBo€ pBukeHue. CkaHep (ammapar)
MPT peructpupyer Bce HU3MeHEHU:
JIBU)KEHUS TIPOTOHOB. TexHoJIOrUA

COCTaBJIEHUS U300pakeHUs Takas »Ke, KAK U B KOMIBIOTEPHOU ToMorpaduu: B Ipo-

Iecce CKaHUPOBAHUSA amImapar JiejaeT COTHH
WJIU JIa’Ke THICAYH JBYXMEPHBIX M300pakeHUH,
«Cpe30B». 3aTeM KOMIIbIOTep cOOMpAaeT 3TH TaH-
HbIE U CTPOUT U3 HUX 00bEMHOE U300paKEHHE,
KOTOpO€e IIOMOTraeT Bpauy OIpeZieJUTh Jqua-
rHo3 nanueHra. MPT-ckaHupoBaHue MOXKHO
JleJIaTh B JIIDOOM HAIpaBJIEHHH, a KOMITBIOTED
MOZKET BBIBECTH Ha BKpaH cpe3 JIIDOOoro opraHa
B JIIOOOM MecTe.

[Tponenypa MPT He nemeésas, u ob6caenopa-
Hue yacTo ooxoauTcs 6e3 He€. Ho mHorma To1pKo
MPT moxkeT IOMOYb B IOCTAHOBKE JHarHo3a.

MeaunyHCcKass BU3yaJu3alusA, MOJyUYeHUe
n300pakeHus OPraHOB UJIU TKaHe! 0e3 Xupyp-
TUYECKOTO BMeIIaTeJIhCTBA — Oy/b TO PeHTre-
Horpadus, PEHTTeHOCKONUs, KOMIbIOTEDPHAA

OTKPbITbIA MarHUTHO-Pe30HAHCHBIN TOMOrpad

e YPOK 29 o Y/IbTPA3BYK W MATHUTHbIN PE3OHAHC e

SHAETE I1H BbI3

YuéHnbin PerimoHg lamagbsH, CTO-
POHHUK Teopun COTBOpPEHMA, ABNAETCA
OAHUM 13 NepBbIX NCCeaoBaTesen
npuHuunos MPT, obnagatenem nateHTa
Ha MPT, cosgatenem nepBoro kKommep-
yeckoro MPT-ckaHepa. OH nonyymn MHO-
»KECTBO MOYETHbIX Harpag, B TOM Yncne
HauwnoHanbHyto megans CLUA B obnactu
TexXHonornn, meaanb JIMHKoNbHa-2au-
COHa, a Tak»ke nonan B HaunmoHanbHbIN
3an CnaBbl cpeau Takux nsobpetatenen,
Kak Tomac 2gncoH, AnekcaHgp lpaxem
benn n 6patba PanT.

tomorpadusa, Y3U mnau MPT,— Bce
9TU METO/IbI OUEHB BaJKHBI JIJISI IIOCTA-
HOBKM JIlMar€Ho3a U OIpe/esieHus
JIeYeHHsA, TOTOMY YTO U30aBJIAIOT
MalnMeHTa OT JINIIHUX 00JIe3HEHHBIX
U OIIaCHBIX onepanuil. YuBUTeJIbHOE
BooOparkeHHe W TeHUuU wu3obperare-
Jleld, KOHCTPYKTOPOB, YUEHBIX, KOTO-
pble pa3paboTasy 3TU TEXHOJIOTHH,
TOBOPUT O TOM, KaK IIPEKPACHO OHU
WCIIOJIb30BAJIN  CIIOCOOHOCTH, J1apo-
BaHHBble UM bBorowm, s Toro, 4To06bI
HECTH JIFO/ISIM JI00pO.
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=~ 1 KAKYBUJIETb MATHUTHOE IIOJIE

IHeab: nokasarp, kak MPT ysaBiuBaeT u3MeHEeHU B AZpax aTOMOB.

e HeoOxoauMble MaTe€pPHUAaJIbL: Ba MAaTHUTA, KOMIIAC.

Xoxa padoThI

1. [ToJt0ku MarHuT pAAOM ¢ KoMmItacoMm. ITocMoTpu, 4TO MPOU30UAET. XOTS CTPEJIKa
KoMITaca OOBIYHO BCET/Ia MTOKA3bIBAaeT HA CEBEP, PAJOM C MAaTrHUTOM, KOTOPBIN
MIPOU3BOAUT OOJIee CUIIBHOE TI0JIE, CTPEJIKA OyAEeT yKa3blBaTh HA MarHut. To ke
caMoe CJIy4aeTcs C AZIpOM KaXKJOro aToMa TeJja MalUeHTa, KOrja IallueHTa
IIOMEINAI0T B MarHuTHoe 1noje MPT.

2. [ToJto2Ku PAAOM C KOMIIACOM BTOPOUM MAarHHUT U MOBepHH ero. O0paTu BHUMaHHUE,
KakK CTpeJika OyJileT AEpraTrhbCs, CTapasch MOACTPOUTHCS I0JT HOBOE MAarHUTHOE
noJie.

3. Ybepu BTOpPOl MarHUT U ITPOHAOJIIO/Ial, KAK CKOPO CTPEJIKA BEPHETCS B IMPEK-
Hee MOJIOXKEHUE U CTAaHET YKa3bIBATh HA MEPBBIA MAarHUT. ATO CXOJHO C TEM, KaK
PaZINOBOJIHBI IIPOXOAAT CKBO3b TEJIO NMAIMEHTAa, «pacKaduuBas aToOMbl». Ecan
y Tebsl HECKOJIPKO KOMIIACOB, CTPEJIKAM ITOHAJ00MTHCA Pa3HOE BPEMS, YTOOBI
BEpHYTbhCA. BpeMs, 3a KOTOpOe BCe CTPEJIKY BBICTPOATCA B IIPEXKHEE MOJIOKEHME,
WJIN MIPOLIEHT CTPEJIOK, KOTOPbIe BBICTPOATCA KAK PAHbBIIE, 3aBUCUT OT KOJIM-
YecTBA KOMIIACOB. ATO CXOAHO C T€M, YTO B pa3HbBIX THUIAX TKAHU S/pa aTOMOB

CPEACTBA
NEPEOQAYN
MHOOPMALIUN

CPEACTBA 1
NEPEABWXXEHNSA

2

% BBICTPAUBAIOTCA 34 Pa3HOE BpeMA.
w 4. Y0epu mepBbiii MarHut. CTpeska KoMIaca MOCTEIEHHO BEPHETCA Ha OOBIU-
g E HOE MeCTO U CTaHeT II0Ka3bIBaTh Ha cesep. To ke camoe IPOUCXOIUT C TEJIOM
w o ManueHTa, Korja OH 3akaHuuBaeT Ipouenypy MPT. Bcé Bosspaimaercs
o=

K IPUBBIYHOMY MOPAAKY, HUKAKOU BpeJi B IIpollecce CKAHUPOBAHUA TKAHAM
He IPUYUHUJIH.

3

CMOKEWDb OTBETHTL?

+ Kak MOKHO MOJTyYUTh H300paKeHe BHYTPEHHIX OPraHOB U TKAHEH
?‘ICJIOBeKa, He UCNOJIb3ys P 3TOM PEHTreHOBCKUeE JIyuun?
» ¢+ Kak y1pTpa3sByKoBOM anmapar mpou3BOAUT H300pakeHue?
» Kak nuzoopakenue nmosryyaercsa npu MPT?
¢ [Touemy B HEKOTOPBIX CJOyUYaAX Jyullle OTKa3aTbCA OT peHTTeHorpadpuu
¥ ucnoab3osarsb Y3U wiau MPT?

BbITOBbIE
YAOBCTBA
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? + [Touemy uesioBek nepea MPT moJceH CHATH ¢ ce0d Bce MeTa/LTHUECKUe
Benu?
¢ YIbTpa3ByKOBbIE aNllIapaThl MOC/IeJHer0 NOKOJIeHU NHOIa HAa3bIBAIOT
4-D (ueTsIipéxmMepHbIM) yAbTpa3BykoM. Kak ThI qymMaenisb, mouemy?
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: 1 JOIVIEPOI'PAOUN A

*’- BepHI/ICb K YpOKy 21 («Pajap u ruiposokaTop») U MPOYUTAH ero emé pas.
Ocoboe BHUMaHUe oOpatH Ha onucanue 3¢ dexra Jomaepa. Tot apdexT
/ HaIIes MIMPOKOe MPUMEHEHNE U B METUITUHCKUX UCCJIE/IOBAHUIX.
Metoguka ocoboro Buzma Y3U (y/IbTpa3ByKOBOI'O HCCJIEOBAHUSA), OCHOBAaHHASA
Ha ucnosb3oBannu 3ddexTta Jomnsepa, HazpiBaeTcs gomaeporpadua. DTOT MeTO/, II03BO-
JISIeT OLEHUTH XapaKTep JABUKEeHUs JKUJKUX cpesl opranusMa. K Takum cpezjaMm OTHOCHUTCH,
IIpeK/ie BCETO, KPOBb B cocyziax. CUTHAJI, TOChIJIAEMbIN JATINKOM, OTPAKAETCA OT SPUTPO-
IIUTOB — 3JIEMEHTOB KPOoBH. [10 M3MeHEHNI0 BO3BPAIIIEHHOTO CUTHAJIA KOMIIBIOTED «PUCYET»
cocTosgHUE cocy/1oB. Takoe mcciieloBaHNe MO3BOJISIET ONPENENUTh, HAIpUMep, COCTOSHUE
IyOOKUX BEH U BEHO3HBIX KJIAMIAHOB, BBIIBUTH HAJINYKE TPOMOOB.
B coBpeMeHHOI MeiuIiHe pa3paboTaHbl pa3Hble BUBI A0IIeporpaduu.

ITeemosas donaepoepadusn [TUarHOCTUPYET XapaKTep KPOBOTOKA. IIpu 3ToM B 3aBUCH-

CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

1

(=

MOCTH OT HAIIPaBJIEHUsI TOKA KPOBH, OH OKPAIIINBAETCSA HA SKPaHE MOHMTOPA KPACHBIM HJIH =

CHHUM I[BETOM. < ;

Auepeemuueckas donaepozpagdus TO3BOJSAET YBHUAETh €CTh JIM JBHKEHWE KPOBHU @ =

B COCy/ie. B 3aBHCHMOCTH OT CKOPOCTH KPOBOTOKA COCY/bI OKPAIIIUBAIOTCS B PasHbIE I[BETA: =t E..:
. v L

OT SIPKO-3KEJITOrO IIPY HOPMAJIBHOM CKOPOCTH JI0 KPACHOI'O IIPY 3aMe/[JIEHUN TOKA KPOBH. o ui

CKOpOCTb KPOBOTOKaA IIO3BOJIAET OUEHUTDb UMNY/1bCHO-80/THOBAA aon/zepoepagjiuﬂ.

2

CyllecTBYIOT Tak»Ke KOMOMHUPOBaHHBIE MeToAuKU. [Ipu dynaexcHotl donaepoepaguu
coyeTaeTcsi 00brgyHOEe Y3U, KOTOpOe MO3BOJISIET YBUAETH CTPYKTYPY COCY/IOB, M I[BETOBAs
norieporpadus. Ilpu mpunaexcHoil donaepoepagduu TpUMEHSIOTCS TPU METO/Ia OJTHOBPE-
MeHHO: 06p1uHOe Y3, 11BeToBast omieporpadus 1 UMITyJIbCHO-BOJTHOBAS JI0TLIeporpadusi.

Metozasr Y3U Hanbosee 6e30macHbl 1 9GKOHOMUYHBI IIPU TUATHOCTHKE MHOTHUX 3a00J1e-
Banuit. Ero mpoBesienne He TpebyeT HUKaKHX BMEIIATEIbCTB — HU Pa3pe3oB, HU YKOJIOB,
HHU BBeJIEHUSI KAKHX-TO IpemapartoB. Kpome Toro, 00JIblIoe IPEUMYIIECTBO JIOMILIEPO-
rpaduu — OTCYTCTBHE MPOTUBOIOKA3aHUU K €€ IPOBEJIEHUI0. YIbTPA3BYKOBYIO JIOKAI[UIO
MOJKHO OCYIIECTBUTH MPAKTHYECKH B JIOOBIX YCJIOBUSX — B CTAlIOHApE, ONEPAIMOHHOM,
MMOJINKJINHUKE, MaIlIHE «CKOPOU ITOMOIIH», a’Ke Ha MecTe aBapyu WJIM IPUPOTHOMN KaTa-
cTpodbl IPU YCIOBUH HATUUYNS 6JI0KA aBTOHOMHOTO ITUTAHUS.

BOEHHbIE
M3O0BPETEHUSA
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CPEACTBA
MEPEOQAYUN
MHOOPMALIUN

1
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Benukue aenaoa MMKDOCKO

——— "

NEPEABWXXEHUA

CPEACTBA

2

Kax onepvpoBarth 10, Uero He BUAMILL?

pad JIoJIKeH, BO-TIEPBBIX, HE HABPEIUTH MAIUEHTY,
Y, BO-BTOPHIX, MAKCUMaJIbHO IMOMOYbL eMy. Kak-
Jloe XUPYPruyeckoe BMeEIIaTeJbCTBO — 3TO BpeE,
HAHECEHHBIN MAlMEHTY, XOTs 3TO U JieueHue. MHoraa

g C10BAPD: 6e3 omepanuu He OGOHTHCH, M 3TO BOIPOC KU3HU
% E « MUKpOXupyprusa u cMeptd. Ho MeIMKHM TOCTOSTHHO HIYT CIIOCOOBI, KaK OKa3aTh
T a * 3HAoCKon IIOMOIIb ITAIlUeHTaM U IIPU 3TOM He IIPUUYMHUTH Bpea. B yacTHo-
] >4 * TenemeauUuHa CTH, KaK MOKHO BBLJIEYUTH OOJIBHOTO, HEe paspesas ero. BceBos-
o =

3
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MOXKHBIE METOJbl BU3yasin3aluuu — tomorpadus, Y3U, peHTreHo-
rpadus — O4eHb IOMOTAI0T BpauyaM B 3TOM: OHU JJaI0T BO3MO>KHOCTh
VBUJIETh BHYTPEHHUE OPTraHbl 0€3 MPOBEIEHUS OTIEPAIHH.

CyIiecTByeT eIllé OHO JOCTUKEHHE MeAHUIIUHBI, KOTOpoe O0JIErYmso MarueHTam
JledeHUe U ¢Zie1aJI0 Olepalii He TAKUMHU OITACHBIMU. DTO MUKPOXUPYPIrus.

MuUugkpoxXupyprusi — 370 Jirobast onepanus, KOTopas IPOBOAUTCS CIIEIHATIbHBIMHU
WHCTPYMEHTAaMH C IOMOIIIBIO ONITUYECKUX MPUOOPOB U Uepe3 MaJIeHbKUI HaJ[pe3, n3-3a
KOTOPOTO MAITUEHT ITOJIyYaeT ropas/io MEHBIITYIO TPABMY, YeM ITPH OOBIYHBIX OIIEPATHIX.
N3-3a Toro, 4To mocjeoneparuoHHasA paHa HAMHOI'O MeEHbIIe, MAllUEHT BbI3JJ0PaBJIU-
BaeT ObICTpee, KpOMeE TOTO, UeM MeHBIIIE IIJIOMIAb PAHbI, TEM MEHbIIIE BEPOATHOCTD €€
UHOUITUPOBAHUS.

Bpau mpoBosiuT omepariuio, HabIo[asi OMepUpPyeMbId YYaCTOK Tejla B MHKPOCKOIL.
C moMompl0 MHUKPOCKOIIA Bpau XOPOIIO BUJUT KPOXOTHBIE COCYZABI, MOXKET JeJaTh
MaJIeHbKHe pa3pe3bl U IIBbI, UTO COBEPIIEHHO HEBO3MOXKHO 0e3 IMPUMEHEHHUS CIIEIH-
aJIBHOU ONTUKU. MUKPOXUPYPru paboTaloT CO CIIeIMaTbHBIM 000pY/IOBAHUEM H CIIEIH-
QJIPHBIMU WHCTPYMEHTAMHU — IIPOCTBIMH CKaJIbIleJIeM
U UIJION He c/iesiaelllb KPOXOTHBIE Haipe3bl U CTEKKU.

be3 MUKpOXUpPYypPruu HeJIb3s BOCCTAHOBUTH OTpe-
3aHHbIE KOHEYHOCTH, HAIPUMEpP, WJIN BO300HOBUTH
KpPOBOCHAO)KeHUs KoHeyHocTeid. Celuac MPHUIIUTH
rajiel; 1 BOCCOEJUHUTH Ilepepe3aHHble COCYyAbl BO3-
MOKHO, XOTSl U CJIOKHO, IIOTOMY UTO OIepaius J0JI-
ras v HermpocTas: He0OX0/[UMO BBITIOJTHUTH MHOXKECTBO
MeJIKUX MaHUIYJIAIUN.

L
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e YPOK 30 ¢« MUKPOXNPYPIUSA e

MUKpPOXUPYPIrus HUCIOJIb3YET OAHO IMPUCIOCOOJIEHHE
13 OOBIYHOU MEJTUITUHBI, TOJIBKO YJIyUYIIIEeHHOE U YCOBEp-
MIEHCTBOBAHHOE. JTO CIENUAJIBHBIN 30H[, YHAOCKON —
KPOXOTHAasl KamMepa Ha KOHIle TOHKON TpPyOKH, KOTOpas
BBOJIUTCS B OpPraHu3M mnarueHTta. Kamepa BBIBOAUT H30-
OpaskeHHe Ha 5KpaH, U Bpad BUAUT, YTO MPOUCXOTUT

B OpraHu3Me IalueHTa, B ero opraHe, B peajbHOM Bpe- g_
MeHU. [Ipy 5TOM eMy HAMHOTO IIPOIIIE IOCTABUTH AUATHO3S. 35 =
OH/IOCKOII MOXXHO BBECTHM B €CTE€CTBEHHbBIE OTBEPCTUS b= a
TeJIa, a MOKHO Uepe3 OlepaliMOHHBIN Ha/ipe3. ATO OYeHb EE e
BaKHOE MHUKPOXHUPYPrUUYECKOE MTPUCIIOCODIEHHE. ocs

1

B 1994 rogy MUKPOXUDPYpPrus MOJIy4YHJIAa €€ OIHO
MpUCIIOCO0JIeHNEe, KOTOPOe 00JIErYymiIo IMpoIece IpoBese-
HuA onepanuu. PoboT-xupypr, koroporo HazBasum AESOP
(Automated Endoscopic System for Optimal Positioning — ABromaruueckasi HIOCKO-
nuueckas Cucrema a1 OnTumMasbHOro [T03UITMOHUPOBAHUS), UIH «I30II», — ITO MeXa-
HUYECKas pyKa, KOTOpas CBOOOHO JBUIKETCS U aBTOMATUUYECKU U3MEHSIET MOJIOMKEHU S
SHZIOCKOMA. B 1996 rofy y «J30ma» MOSIBUJICA CJIYX, U OH HAYYUJICA BBITIOJHSITEH T'0OJIO-
COBbIe KOMaH/IbI XUpypra. Termeps y «J30Ma» TpU MeTa/UIM4eckue pyku. IlepBasi pea-
TUpPYyeT Ha rojioc xupypra. OHa ocHallleHa MHHUATIOPHOH TeJIeKaMepoi, KOTopas yepes
KPOXOTHBIE JINH3BI, BBEIEHHbBIE UePe3 HECKOJIBKO OTBEPCTUM JJTUHOM OKOJIO CAHTHMe-
Tpa, JAET BO3MOXKHOCTh Bpauy HaOJII0/IaTh 3a OMEPAI[MOHHBIM IT0JIEM B TPEXMEPHOM
n300pa’keHUH TP JEeCATUKPATHOM yBeJM4eHHH. /[Be Apyrue pyku poboTa, KOTOpbIE
Bpad KOHTPOJIUPYET C IyJIbTa YIIPaBJIE€HUS, IPOU3BOAAT XUPYPruUecKre MaHUITYIAIUN
CIIeNMaIbHO Pa3pabOTaHHBIMU KPOXOTHBIMHM XHPYPrUUYEeCKUMU MUHCTPYMEHTAMM: pa3-
pe3bl TKaHe! U HaJIo»KeHe MBOB. [IpuuéM /1es1atoT OHU 3TO ¢ 6OJIBIIIEN TOYHOCTHIO, YeM
OIIBITHBIN XUPYPT, PYKHA KOTOPOTO U3-3a HAIps- SHAETE JIH BbI2
JKEHUS M YCTAJIOCTA MOTYT B KaKOW-TO MOMEHT .

IPOTHYTh. ITO SHAMUTENBHO YMEHDIIAeT pas- Mpodeccop Ipn OyH 3aKoHUMT

Mep ONEPalMOHHOM paHbl H ofbecreymBaer -, aHelcKuiA YrnBepanTeT (ABCTpanvs)

nanueHTy 6osee 6bICTPOE BBI3ZOPOBJIEHNE, YEM |, MOMYYMN CMELMANBHOCTL XMPYPra,
rnocne yero repeexan B JIOHAOH, rops

mocJjie OOBIYHBIX OTIEPAIHUH.
ITocsie «930ma» OBLJIO CO34AHO HEMAJIO DJIEK- OLHM KENaHNEM — NOMOFaTh ETAM
C BPOXKAEHHBIMY YPOACTBAMM 1 MaTO-

TPOHHBIX XUPYProB, HO HPAKTHUYECKU y BCeEX
TaKUX allapaToB €ecTh OOIue KOMIOHEHTBL  16ryamin, Oneprpyst HOBOPOKACHHBIX,
Bo-mepBbIX, KOMIIBIOTED, Yepe3 KOTOPBIA Bpad ., NOHAN, UTO XMPYPIUA MOXET CTaTb
YNPaBJIAET JABHAEHHAMH POOOTA C TOMOMIBIO  aviioro Gonee TOYHOW, ecnn B pabore,
TOJIOCOBBIX ~ KOMAH/ WM JIMCTAHIHOHHOTO 1oy i penamyi onepaiyi, Ucnofb-
ynpassieHus. Bo-BTOPBIX, 9KpaH, HA KOTOPBIH 5 o - MUKpockon. CO CROUMM nfe-
BBIBOZMTCS KaPTHHKA OT SHJ0CKONA. B-rpetsux, oo NPELIOKEHNAMIN OH 0BPATUNCA
y TAaKUX POOOTOB BCET/A €CTh CUCTEMA PYYHOTO o oo o «LleViccy, KOTOpan N3HaBHa
YIPaBJIEHUS, YTOOBI BPa4 MOT B3ATH HA CEOS oo —io gmoom o onam oo
knacca. CoBMeCTHO OHY pa3paboTanm

yIpaBJIeHHe MaHUITYIATOPaMHu poboTa.
06opyaoBaHue, KOTOPOE NO3BONUIO

Bpau usyu4aet nérkue naumeHTa
CMOMOLLbI0 SHAOCKONA

NEPEABWXEHUA
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BbITOBbIE
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B xoH1e 80 rozioB mpomoro Beka ObLII pas-

paboTaH poboT-xupypr «/la Bunun» — annapar
JIJI1 TIPOBE/IeHUs XUPYPrudecKuXx U MHUKDOXHU-
pypruueckux onepanuil. Ceiiuac ero mpousBo-
JAT CEpUUHO, OH YCTAaHOBJIEH B COTHAX KJIMHUK
1o BceMy Mupy. CocTOUT U3 AByX OJIOKOB: OAMH
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XVpypram NpoBOAWTb ornepaumnmn MUKPO-
ckonuyeckoro macwtaba. B 1970 rogy
Oy3H NpoBEN NepBy0 MUKPOXPYPru-
YecKyto ornepaumio — OH NPULLII aMmy-
TMPOBAHHbIV YKa3aTebHbIN Nanew,.
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NpeJlHa3HAYEH JIJIs OIlepaTopa, a BTOPOM — YEThIPEX-
PYKHII aBTOMAaT — BBINOJIHAET paboTy xupypra. Bpau
casinuTcsA 3a YAOOHBIM IyJIBT, KOTOPHIA JaéT BO3MOXK-
HOCTh BUJIETHh ONIEPUPYEMBIM YUACTOK B TPEX U3MeEpe-
HHUSX C MHOTOKPATHBIM YBEJIMYEHHEM U HCIIOJIb3YeT
crielrasibHbIe JPKOUCTUKY, UTOOBI YIIPaBJISATh PyKaMU
poboTa ¢ HMHCTPYMEHTAMHU. OJIEKTPOHHBIE XHUPYPrU
HAMHOTO YIIPOCTHUJIN XUPYPTHIO: HATIPUMeED, OTlepaIrus
Ha KEJIYHOM IIy3bIpe paHbllle TpeboBasia OOJIBIIOTO
paspesa, W TOCJIe 3TOM OIEepaluy IMaIleHT BOCCTa-
HaByuBaJica HenensaMmu. Celvac, mMess Takux Oesy-
MIPEYHBIX TOMOIITHUKOB, Bpau /IeJIaeT TPU KPOXOTHBIX
Hajipe3a, MeHbllle AUaMeTpa KapaH/aiia. Yepes3 oJinH
Haj[pe3 MaHUIYJIATOP PoO0OTa BBOAUT SH/IOCKOII, KOTO-
PBIM IIOKa3bIBAaeT XUPYPIy COCTOSHUE TKaHeU U opra-
HOB BHYTPH MaIueHTa. /[Ba APYTHX MaHUIIYIATOpPA
Jlep;KaT WHCTPYMEHTBI, KOTOpble HYKHBI JIJIsl TOTO,
4TOOBI pe3aTh TKAHH, IEPEKUMATH COCY/IbI U 3aIIIUBATh
paspesbl MPsIMO BHYTPH TeJsia narnuenTa. [IpefcTaBiisenib: Bpad He KacaeTcsl HU OHOTO
WHCTPYMEHTA, OH CU/JIUT B IpDyTOM KOMHATe, a onepalius UJIET, U Bpad yIIpaBJseT BCeMU
JIeUCTBUSIMH poboTa!

B TI'epmaHuu ¢ TOMOIIBIO 3JIEKTPOHHOTO XHUpypra Obljla MpoBeeHa CJIOKHEUIIast
oreparys a0PTOKOPOHAPHOT'O NIYHTHPOBAaHUA (3aMeHa KPOBEHOCHOT'O COCY/Ia CEepALa).
B 0OBIYHOM XHUPYPrHH 3TO OIEpAlUsl HAa OTKPBHITOM CEPAIE, TO €CTh HYJKHO CJEeJIaTh
OTPOMHBIN pa3pe3 BJO0JIb BCEN TI'PYAU, BCKPHITh TPY/IHYIO KJIETKY, OCBOOOJIUB CEP/IIE
U apTEPUU, KOTOPbIE HY>KHO 3aMEHUTh. POOOTBHI-XUPYPTH AEJAI0T ATy OIEepPAIUI0 Yepe3
HeOOJIbIIINe HAAPEe3hl, U MAI[eHT HAMHOT'0 ObICTPee BOCCTaHABIMBAETCS.

Y po6OTOB-XUPYProOB — MHOKECTBO ITpeuMyIIecTB. [lepBoe: MOKHO c/iesiaTh HeOO0JIb-
IITe pa3pesbl, KOTOPhIE 3a’KUBAIOT HAMHOTO ObIcTpee. Bropoe: MaHUIy IsITOpaMH Bpay
MOKET COBEpIIIaTh MeJIKWE M TOUHBbIE JBUKeHUA. Pyka desioBeka He Bcerja CrocoOHa
Ha TaKye YETKUE JIBHKEHU S, IIPH 9TOM Bpay MOKET JieJIaTh OOBIUHBIE JIBUIKEHU I, KOTO-
pble KOMITBIOTEP MMPeobpasyeT B TOYHbIE U MeJIKHeE. U ellé — KOMIbIOTED 3aIIporpaMMu-
pOBaH Tak, YTOObBI UTHOPHUPOBATH POXKb B PyKaxX omepaTopa. YeslOBEK MOMKET yCTaTh,
poOOT — HUKOT/IA, €er0 «pyKa» He APOTHET. B OyzyiieM CTOMMOCTH ONEPAI[Uy, IIPOBOIH-
MOH 3JIEKTPOHHBIMH XUPypramu, OyZleT HaMHOTO MEHbIIIE CTOMMOCTH OOBIYHOM omepa-
MU, TIOTOMY 4TO POOOTY He HY?KHBI ACCUCTEHTBI I MEJICECTPHI.

Ho ecnu Bpau MOXKeT PYKOBOAUTH OIEpaled W3 JIPYroro IOMeIIeHUs, MOXKET,
OIlePAllMH MOKHO TIPOBOJIUTD JVIC-  pumms "
TAaHIMOHHO? MokeT JIM JOKTOP
HAXOJUTHCS B OJTHOM TOPOJIE, a OIe-
pupyembiii — B apyrom? Kak TbI
nyMaenrb? KoHeuHo, /1a. 7 ceHTSIOps
2001 rojia Bpay, HaxoAschb B Hblo-
ﬁopKe, yZIaJu KEeJTUYHBIN ITy3bIPh
MAIUEeHTy, KOTOPBIM  HAXOMHUJICS
Bo ®paHnuu. ATO He COBCeM OOBIU-
Has TMPAKTHKA, B OCHOBHOM H3-3a
OTCTaBaHUA MeXJly KOMIIbIOTe-
pamMu, HaXOAAIIUMUCSA Ha Pa3HBIX

CPEACTBA
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Po6oT-xupypr
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KOHTHHEHTaX. Mex/1y KOMaH/Ioi Bpaua
U peaknueil poboTa MPOXOAUT HEKOTO-
poe BpeMs, poOOT pearupyeTr He MTHO-
BEHHO, YTO B TaKOU CHUTyallU JIOCTa-
TOYHO oracHo. OJfHAKO CpeZICTBA CBA3U

YJIY4IIalOTC U  COBEPIIEHCTBYIOTCH, s
KOMIIBIOTEPHI CTAHOBATCS BCE «YMHEE», <=3
1 BCKOpE TeJIeMeIUIIUHA MOKET CTaTh E E §
BITOJTHE OOBIYHBIM JIEJIOM. Juwe

HoBbIE OTKDBHITHS B MHUKPOXUPYP- SES

1

TUHU C/IeJIAI0T XUPYPTrHUIo ele 6osee 6e3-
OIIaCHOH U 0e300/1e3HEHHOH [JI1 Malu-
€HTOB, 1 00JIee JJOCTYITHOM.

OnepauuoHHbI CBeTWIbHUK ¢ BUACOKaMepoi
ANA TenemeuLHbI

( v TBOU IIEPBDBIE ITTATHN
B MUKPOXHPYPTHIU

4 pencrtaBb cebe, UTO Thl XUPYPr. ¥ TeOSA eCTh NMAIlMEeHTHI: JBa
amnesbcuHa. Heo0X0IMMO y/IaTuTh Y HAI[UEHTOB KOCTOYKU.

NEPEABWXEHUA

CPEACTBA

2

IMesb: cpaBHUTH TPAAUIITMOHHYIO XUPYPTUI0 U MUKPOXUPYPTHUIO.

HeoO0xoammple MaTepuaJIbl: 1Ba alle/IbCUHA, HOXK, Pa3/eJI0YHAs IOCKA, TUHIIET
WJIH IAIYUKU.

BOEHHbIE
M3O0BPETEHUSA

Xoxa padoThI

3

Iosxcaayiicma, oopawaiics ¢ HOHCOM OHEHb OCTNOPOHCHO!

1. TlepBBIi alleJIbCUH — MAIMEHT TPAJAUIHOHHOrO xupypra. [Iosoxku amejabcuH
Ha pa3/ieJIoUHyI0 JI0CKYy U pa3pekb ero HOXKOM Ha JiBe IOJIOBUHBI. BoITaru
KOCTOUYKU. ECTM KOCTOUEK HET, yaiu OeJIbIil CTEPIKEHEK U3 CepeINHbI IIOZA.

2. PaccMoTpw, Kakue MOBPEXKAEHU I Oy YU alleJTbCUH OT TBOUX JE€ACTBUMN.

3. Ci102xu BMecTe TOJIOBUHKU U MIPUMOTAaM KPeIKO CKOTYeM, UTOObI OHU He pa3Ba-
JIVJIHCH.

4. Bropoii amesbcuH Oy/ieT MalMeHTOM CITeIIUaINCTa M0 MUKpoxupyprun. CHa-
Yyajia BbIpeXKU HeDOJIBIIIOEe OTBEPCTHE, Pa3MEPOM C JBYXKONEEUYHYI0 MOHETKY,
B KOXKYpe aresbCrHa C OHON CTOPOHBI IJI0/IA.

BbITOBbIE
YAOBCTBA

q—

5. Yepes 3TO OTBepCTHE ceiail HeOOJIBINION pa3pe3 B MAKOTH OJHOH U3 JI0JIEK §
Y IMUHIIETOM YAaJT! KOCTOUKH. =
6. Ecytu B Iporiecce ThI BBITAIIMJI HEMHOTO MSIKOTH, BEPHU €€ 00paTHO. E:
7. BepHI HA MeCTO BhIpEe3aHHBIN KyCcOUeK KOKYPbI U 3aKPeIH ero Ha MECTe CKOTYEM. =
Bonpocsl m
« Kaxoii 13 anejibCHOB II0CJIE U3BJIEUEHH KOCTOUEK 0O0JIBbIIE MOX0K Ha OOBIYHBIN
JI104a? S
» TeopeTryecku: KaKOHU U3 MAIUEHTOB OBICTPEE BOCCTAHOBUTCS ITOCJIE OIIEPAIIII? ;
BeiBOA, E
Kak BuauIib, MUKPOXUPYPTHs — 5TO BMENIATEJIbCTBO MEHBIIIETO MacIiTaba, a
KOTOpPOE HE TaK CUJIBHO TPaBMHUPYeET IMallueHTa. (""'o
L ]
\!,
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CMOKELIDb OTBETHTL?

* YT0o TaKO€ MUKPOXUPYPrud?
+ [Touemy yacTo MUKPOXMPYPIrus NpeANOYTHTETbHEE TPATUINOHHOMN

m  XUpypruu?
» HazoBu nmpeumyiiecTBa XupyproB-poo0ToOB B MUKPOXUPYPIruu
» I3 kaKkuX yacTell COCTOUT 3JIEKTPOHHBIN XUPypr?

NnonPOGYA PA30GPATLCA

NEPEOQAYN
MHOOPMALIUN

CPEACTBA

1

4 ,. B 4éM HeA0CTATOK MCII0/Ib30BAaHUA POOOTOB-XHUPYProB?
* B uém Mo:KeT ObITh MPEUMYIIECTBO TEJAEXUPYPIrumn?

~—y IPUAYMAHU HOBOT'O
¥ POBOTAXHPYPTA

A peZcTaBp, UTO Tl — U300peTaTes b, KOTOPBIM pa3pabaThIBaeT HOBBIM amIia-
paT, HOBOT'0 3JIeKTPOHHOTO Xupypra. [logymaii, kakue ornepanuu oH OyzeT
Zie1aTh, KaK OH Oy/IeT CKOHCTPYHPOBAH, U KaK Oy/IET BBIIJIAIETD.
Hapucyit ueptéx poboTa. Oanuim, Kak oH Oy/ieT paboTaTh, M IIOYEMY OH OyZET JIydllle,
YeM COBpeMeHHbIe POOOTHI-XUPYPIH.

NEPEABWXXEHNSA

CPEACTBA

2

BOEHHbIE
M3O0BPETEHUA

3

BbITOBbIE
YAOBCTBA
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CPEACTBA
NEPEOQAYN
MHOOPMALIUN

1

NEPEABWXXEHNSA

CPEACTBA

2

BOEHHbIE
M3O0BPETEHUA

3

BbITOBbIE
YAOBCTBA

A
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L

Mouemy BaroHUMKM ABMIRYTCAD

TbI CUJUIID U CJBIIIUIID, KAK CTYK... CTYK... CTYK...
TBOH BaroHYMK MeJJIEHHO B30UMpaeTcsi BBepX.
U xoryma Tebe KaXkeTcsl, YTO BOT-BOT CEPJIE Paso-
PBETCS OT OKUJAAHUS, BATOHUYUK U BeCh MOE3] CTpe-

C10BAPD: MUTEJIBHO OOpPYIIMBAETCS BHU3, C TOPbI, C TOPHI,
Xopo0Boe Koneco CTOpPBL, ¥ ThI JIETUIIb, 1 KPUYUIIH OT CHACTHA U HEMHOI'0 OT CTpaxa...
BepxHeynopHoe Ecnu TBI Kor/1a-HUOYAh KaTasCcsa HAa aMEPUKAHCKUX TOPKax, ThI
Koneco 3Haelllb, KaK 3aXBaThIBAET IYX OT IMOCTOSHHBIX ITOJIETOB BBEPX-BHU3
HanpaBnAlLee U OT DOeleHbIX cKopocTeil. BBepx-BHU3, BBepx-BHU3! 11300peTeHme
Koneco

aMepUKaHCKUX TOPOK — OZJHO U3 CAaMbIX MHTEPECHBIX IPUMEHEeHU U

(pu3UKHU, KOTOPOE IPUIILIIO B TOJIOBY YEJIOBEKY.

Cunraercs, 4TO HuAes MOAOOHOTO ATTPAKIUOHA YXOAUT KOP-
HSIMU B KaTaHUA Ha JieJIIHBIX TopKax B Poccuu XVI-XVII BekoB. CHEKHOU U MOPO3HOM
3UMOU JKUTEN POCCUUCKUX TOPO/IOB U JIEPEBEHD CTPOMJIN HA TOPKAX JePEBSHHBIE CITY-
CKM U 3aJIMBAJIN UX BOJIOH, a IOTOM B CAHKAX CKaTBIBAJIUCH I10 JIEJITHOMY «A3BIKY» BHU3.
®paniryzam ToKe 3aX0TEJIOCh TaK KATaThCsA, HO KJINMAT BO ®paHINU He CIIOCOOCTBYET
YCTPOUCTBY JIeAAHBIX TOPOK, TO3TOMY IIPUIILIIOCH IPUAYMBIBATH UTO-TO CBOE.

B 1804 rogy Bo ®paHIiuy MOCTPOUIU JEPEBIHHBIN YKJIOH C PeJIbCaMH U BO30K TUTA
CAaHOK, KOTOPBIU KaTUJICA [0 3TUM peJsibcaM. DTO yCTPOKWCTBO Ha3BAaJIU «PyCCKUMU IOp-
KaMH», U CUUTAETCS, UTO 3TO OBLIU IIEPBOE B MUPE YCTPOUCTBO TAKOTO TUMA. B 1817 romy
B napke boxxoH 'apzieHc O6bl1a mocTpoeHa OoJiee CI0KHAsA CHUCTeMa TPEKOB, U POAUJIICA
aTTPAKLVIOH aMepPUKAHCKUEe F'OPKU.

B CIIIA nepBble U3BECTHbIE AMEPHUKAHCKHE TOPKU OBLIN COOPY?KEHBI B IIAXTEP-
ckoM ropoake Mayut Yauk, B IleHcunpBanuu. Boobie-To cHayasia 5To ObLIA KeJie3-
Has JI0Opora, Mo KOTOPOW XOJINJIM BaTOHETKU C YIJIEM, JIBUTAIOIINECS IO/ CUJION TsKe-
CTU. B ropy BaroHeTKH TSAHYJIN MYJIbl, IOTOM yTOJIb BBITPYKaJIH, a HA 00paTHYIO JIOPOTY
MYJIOB T'PY3UJIM B BarOHETKU U CIIyCKaJsid BHU3 ¢ ropbl. [llaxTa yepe3 kakoe-TO BpeMA
ObLJIa 3aKPBITA, U KTO-TO YMHBIN PEIINJ, YTO MOKHO CJIeJIaTh U3 9TOTO CIIyCKa C TOPbI
IIPEKPACHOE Pa3BJIeYeHNE, 32 KOTOPOE eIllé U Oy/Iy T IJIaTUTb.

B 1873 rogy BMeCTO MyJIOB BarOHUMKH CTaJl TallUTh B TOPY IApOBOU /IBUTATEJD,
Y TIEPBBIF B AMEpHKe aTTPAKIINOH «aMepPUKaHCKHe TOpKU» 3apaboras. Karanue cTonso
5 IIEHTOB, U 3a IEPBBIN IO/l HA TOPKaX IMPOEXaIoch 35000 UeJIoBeK. ATTPAKITUOH pabo-
TaJj A0 1938 roza.
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CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

1

[TepBbIii aTTPAKITHOH, KOTOPBIH IeJIeHaIIpaBIeHHO ObLI CO3/1aH B AMEpUKe /1J1s pas-
BJIeUeHHH, 6511 TocTpoeH B 1884 roay Ha Konu Aiinenn, Heo-Hopk. ITaccaxupam Heo6-
XOZIMO OBLJIIO CAMOCTOATEIBHO MOAHATHCA HAa BEPX IJIAaTGOPMBI, a caMast BBICOKAas CKO-
pocCTh ObLJIa BCETO 2 M/C, HO TOPKHU CTaJIM IIPOCTO HACTOSIIUM OTKpBITHEM. K 1920 romy
B CIIIA 6BL7IO OKOJIO JIBYX THICSIY aTTPAKIMOHOB € MOABEMaMU U CIIycKamMu. Bo Bpems
Bestnkoi ienmpeccru TPUAIATHIX TOJIOB Y JIFJIEN He ObLJIO IeHeT Ha Pa3BJIeYeHU s, K HH/TY-
CTPHA CJIeTKa 3a4axJjia, aMepUKaHCKHUE TOPKU TIOTEPSJIN MOMYJISIPHOCTh. ATTPaKITHOHBI
3aKpBIBAJINCh, M K IIeCTHIECATHIM rogaM Ha Bce CoeaunéHHble IIITaThl WX OCTasIoCh
0K0J10 200. Ho 3a nocsieiHue 10 jleT aMepUKaHCKUe TOPKHU IIEPEKUBAIOT BTOPOE POK/ie-
HUe, X KOJIUUECTBO ONATh PACTET.

ATTpaKIIMOH «aMepPUKAaHCKHE TOPKH» paboTaeT B pe3yJibTaTe JIEUCTBUS I'PAaBUTAIIUU
(cuutbl TsIZKeCTH) U 3aKOHOB HbI0TOHA O JiBHKeHUU. [IoAHABIINCH HA OOJIBIIYIO BBICOTY,
BarOHYHUK YCTPEMJISETCS BHU3 IO/ BO3/IEUCTBUEM CHUJIBI TSKECTH, PA3TrOHAACH P 3TOM
Bcé cuibHee. Korya ciyck cMeHsieTcsl TOABEMOM, BaTOHYUK 10 MHEPIUU ITPOIOJIKAET
JIBI>KEHUE, TIOJTHUMASCh Ha CJIEIYIONIYIO TOPKY U 3aX0[s Ha OUepeHON KPYTOU IIOBOPOT.

KoHCTPYKTOPHI HA KOMIBIOTEPHBIX MOJIEJIAX IMPOBEPSIOT J[BU-

J)KeHHe BAarOHUYMKOB IO TPEKY, MpeXe YeM OH OyleT MOCTPOEH. SHAETE U BbI2
HyxHO mpocyuTarb, CKOJIBKO SHEPTUH IOHAZOOUTCA COCTaBY,

YTOOBI OH CMOT OZI0JIETH MO/TbEM. He0OX0TMMO BBIYUCIIUTD, I0CTA- Kaxkablit rog
TOYHO JIU {OTIOIHUTEJIbHOM SHEPIUH JALY T IOABEM M CILYCK CTOPKYL 143 amepuKaHCKIX
JIUIS1 TIPEO/IOJIEHU ST TPEHUS M COIIPOTUBJIEHHUs BO3/lyXa. KOHCTPYyK-
TOPBHI IOJI?KHBI YOEIUTHCS, UTO TIOBOPOTHI, IIETJIM M IITOIOPHI IIPO-
JIOXKEHBI TaK, YTO Iaccakupam Oy/ieT Becesio U HEMHOT'O CTPAIIHO,
HO JIBUKeHUE He OyJIeT /I HUX HU ONAacHbIM, HU 00JIe3HEHHBIM.
CambIll TIEpBBIA aTTPAKIIMOH, TJle TPEK ObLI YJIOKEH <IETIEN»,
nmocTpousiv B 1888 rojy, HO TpU MPOXOXKAEHUY BaTOHUYUKA T10 TETJIE TTaCCaKUPhI UCIIbI-
THIBAJIN 12-KpaTHOE BO3/IENCTBUE CUJIBI TSAXKECTH, UX MPOCTO pacioiuBao. [ToaTomy
BTOPOM pa3 Ha 3TUX FOpKax MaJjio KTo KaTascs. C TexX Mop MHKEHEPHI CTAJIU /IeJIaTh EeT/IN
B (popMe KaIIu, a He U/ieajIbHO KPYIJIbIE:
B OTOM CJIy4yae CuUja TAKECTH MeHbIIe
MPUIKUMAET K CUZIEHbAM IIaCCAKUPOB.

[lepBble TOPKU IPEACTaBIAINA COOOM
JIEPEBAHHOE U HE COBCceM 0Oe30macHoe
coopy>keHre. CoBpeMeHHble aMepPUKAH-
CKue TOpku Oe3omacHbl. Pesbec HA MHO-
TUX aTTPaKIMOHAX CJejlaH U3 CTallb-
HOM TpyOBI, a KoJjiéca — M3 IJIACTMACCHI
Ha OCHOBE HEUJIOHA. DTO OUYE€Hb ITPOYHBIE
MaTepuasbl, KOTOpble 00eCIeYnBaIoT
IJIaZIKOe 1 0e30IacHoe IBUKEHNE.

NEPEABWXEHUA

BOEHHbIE 2 CPEACTBA
M3O0BPETEHUSA

3

ropkax KatatTtcsa
okono 300 munnuno-
HOB YesnoBeK.

BbITOBbIE
YAOBCTBA

A

6 PA3B/IEYEHMS 5 MEQULMHA
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SHAETE K BbI?

OOHUM 13 CaMbIX BbICOKUX
1 BbICTPbIX aTTPAKLMOHOB ABNAETCA
«KnHrga Ka» 13 napka «Cukc ®narc
lpenT AgBeHuyp», Hbto-[xepcu. 310
FMraHTCKOe COOPYXXeHne pa3roHAeT
cocTaB ana 18-Tn nacca*kmpos A0 CKOPO-
cTn 57 m/c 3a 4 cekyHabl. CocTaB noa-
HUMaeTcA Ha 139-MeTpPOBYIO CTallbHYO
6allHIo, 3aTeM HAUMHAETCA FrOJIOBOKPY-
XUTENbHBIN CMYCK — MOYTU BEPTUKasb-
HOe nageHuve — Ha 127 meTpoB, nocne
yero MAET CNMpasbHbIA Y4aCTOK JOPOrn.

FOPKW o

B kax7j0i1 BaroHeTke yCTaHOBJIEHBI KOJIEca
TPEX TUIOB. BepxHee, XOA0BOE KOJIECO HECET
BeC BAarOHETKU U JBUTAETCA BJOJIb peJjbCa.
HuxHee, BEepXHEYIIOPHOE KOJIECO HeE [A€ET
BaroHETKe BBICKOUUTH U3 TPeKa BBepPX. BoKoBbIE,
HaIpaB/IfAIOIIHe KOJIEca He JJal0T BarOHETKe
CHEXATh C peJibCca B CTOPOHY. ATa CUCTEMA rapaH-
TUPYeT, YTO BaroHETKa OCTAaHETCs Ha peJibce
U He IOKWHET TPEK.

Jlpyrue Mepbl 6€30MACHOCTU HAIPaBJIEHBI
Ha TO, YTOOBI y/Iep:KaTh Iaccakupa Ha MECTe.
JJ151 3TOTO CIIy>KaT peMHU 0€30IacHOCTH, YIIOPbI
JIJIs1 HOT ¥ IEPEKJIaINHBI HA YPOBHE ILJIeY.

JlaTYuKy, yCTAaHOBJIEHHBIE BJOJb TPEKa,
IIOCTOAHHO OTCJIEXKUBAIOT IlepeMelieHNe COCTaBa,
a KOMIBIOTEPHI KOHTPOJIUPYIOT COCTOSTHUE U JIBU-

JKEHUE BA'OHETOK, TaK UYTO NIaHC HEUCIIPABHOCTU OYEHDb MaJsieHbKu#. Ha TPEKE B HECKOJIb-
KUX MECTaX YCTaAaHOBJIEHBI TOPMO3a, KOTOPBIMHU YIIPABJIAET KOMIIbIOTED, U IIPU HeO6XOI[I/IMO-

CTH OCTAHOBUTb BATOHUUK MOXKHO ITPAKTHUUYECKH B JIFOOOH TOUKE TPEKa.

Kax/plii U3 aTTPAaKIMOHOB TIIATEJIBHO IIPOBEPAIOT IpPEXK]E,
YyeM OTKPBITh €ro A MyOJauKd. BMecTo maccaskupoB «CaskaroT»
B BarOHUMKHU MEIIKU C TeckoM, U Brepén! Ecau ucnbpTaHue mpo-
XOAUT YCIIEIIHO, B BATOHYUKHU CAJATCS PAaOOTHUKU aTTPAKI[MOHOB.
Crenyromui KpyT — yKe J1J1s IOCeTUTe IeH.

Ecyn arTpakiinoH Tebe 1o Ay1ile, eCJIU Thl He IyTaelIbcs BHICOTHI
U CKOPOCTH — He OOUCS Ca/IUThCS B BATOHYUK: BCE IPOBEPEHO U CJie-
JIaHO TIO BBICIIEMY KJjaccy. Beé ais 6e3omacHocTH!

~__ ) CO3JIAM TOPKH CBOUMU PYKAMMU

IIesb: CKOHCTPYUPOBATH U IOCTPOUTH MOZIEJIb AMEPUKAHCKUX T'OPOK.

\ + HeoOxoaumble MaTepHaJbl: THOKas IoJas Ipo3padHas TPyOKa,

MaJIeHbKUU CTEKJIAHHBIN NI MPaMOPHBIHN ITAPHUK.

Xoxa padoThI

1. VI3 rubKo 1mos10¥ TpyOKHU IMTOCTPOU TPEK C MOABEMAMH, CITyCKaMH U TETISIMH.

2. OTIyCcTH MIApUK B BEPXHIOI YaCTh TPYOKH U IOCMOTPH, JOU/IET JIK OH JI0 €€ KOHIIA.

He 3a6b1Baii, UTO TOJIBKO CUJIA TSKECTH 3aCTABJISET IIAPUK JIBUTATHCS 110 TPyOE U MIOMO-
raeT eMy HabpaTh YCKOpEeHHe; TaK UTO CTapT y IIapuKa JOJIKeH ObITh C BBICOKOH

TOYKH, a (1)I/IHI/IIJ_I — ropasjgo HHKeE.

3. Ecsin mapuk He n06pasics 10 BTOPOTO KOHIA TPYOKH, cZieIail TOPKY MOHMIKE, CITYCK
6oJiee moJIOTUM; B 00IEM, IIEpPECTPON CBOIO TOPKY TaK, YTOOBI IIAPUK BBHICKOUMJI
13 BTOPOTO OTBepcTHUs. [IpOsiBU CMEKAJIKy — U, IIABHOE, TIOBECEJTUCH XOPOIIEHBKO!

CMOHELD OTBETHTL?

7 + Kakue 3akoHbI (U3UKH 32CTABIAIOT JBUTATHCA BATOHYHK aMEePUKaH-

CKHUX TOPOK?

n ¢+ Kak HaspIBaeTcs Kax</bId THII KOJIEC BATOHYUKA? [[J1d Yero cayKuT Kax-

JBIA THIT?

» HazoBu cpeacTBa 6€30IIaCHOCTH aMEPUKAHCKHX T'OPOK.
¢ [IoueMy BaTOHYHUKH HE OCTAHABJIMBAIOTCS IO/ IEPBOH K€ TOPKOM?

e YPOK 31 ¢ AMEPUKAHCKHNE TOPKWU e
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NonPoBYA PA3OGPATLCH

4 ). YTo c/IyuuTcs, ec/Iu epBas ropka He OyIeT caMOU BBICOKOI Ha Tpeke?
Ilouemy?
» Ha30BM MCTOYHNKY TPEHNA HA aMEePHKAHCKUX FOPKax.

— ) TPEIIET B3JIETOB U ITAJIEHU

* IIyIIeHNe TO0AbEMa M OCOOBIH TpemeT, KOTOPHIE ThI HCIIBITHIBAEIIb
Ha TOpKax — pe3yJbTaT U3MeHEHUs CKOPOCTeN M BHE3aIHBIX IOBOPO-
/' ToB. B mpornecce ABUKeHNA HA TBOE TeJIO IEUCTBYET CUJIa IPUTSKEHUS B TPH,

a TO U B IIECTh Pa3 O0JIbIIe HOPMAJIBHOM — 3TO B OZHOU TOYKE, a Uepe3 mapy CeKyH/, — yKe

0,2 HOpMBI. Pe3kue cMeHbI /1aBJIeHUs BO3IEHCTBYIOT HA TBOU OPTaHU3M, U TOT Pearupyer.

Bo-miepBBIX, OT /1aBJIeHUS CXKUMAETCS JKeJIyI0K. FIMEHHO TI03TOMY HEKOTOPbIE TOBOPSIT,
YTO OHHM «yKaUMBAIOTCA» HA aMEPUKAHCKHUX TOPKaX, TO €CTh UX TOIIHUT. Bo-BTOPBIX, 3TO
JlaBJIeHUeE OILIYIAIOT CyCTaBhI TeJa. B MbIIIIIax U cycTaBax ecTh pelenTopbl, KOTOpbIe IOMO-
raloT MO3TY COPUEHTHPOBATHCH, I7le B IPOCTPAHCTBE HAXOAATCA Bce yacTu Tesna. Ho ecnu
TeOs1 OyZIeT pe3KO BBIJIEPTUBATD M3 OJTHOTO MOJIOKEHUS B IPYTOE, PELENITOPHI COOBIOTCS.

CusibHee BCEro Ha IBUIKEHHE PearupyeT BHYTPEHHEE YXO.

B TBOEM BHyTpEHHEM yXe ecTb TPU MOJIYKPYIVIBIX KaHaja, 3alI0JIHEHHBIX JKUJKOCTBIO.
OnvH KaHaJ BOCIPUHUMAeET JIBUJKEHUS BIIEpPE]-
Has3a/l, BTOPOH — BIIPABO-BJIEBO, TPETHH — BBepX-
BHHU3. MO3r BOCHPHHUMAaeT WU3MEHEHHS B YPOBHE
Y TIOJIOXKEHUH KUJIKOCTH, U HTO ITOMOraet Tebe yaep-
JKUBaTh paBHOBecue. Korja ThI efielb 10 ropkaw,
J)KUJIKOCTb BO BHYTPEHHEM YyXe KOJIBIIIeTCs, Kak
OelreHas1, U3 CTOPOHBI B CTOPOHY, U MO3T B 3aTpy/iHe-
HUH, IOTOMY YTO OH HE MOXKET OIIPE/IeJINTh, TE BepPX,
I7le HU3, U Ky/a ThI IBIKENIbCA. V13-32 3TOr0 MHOTHE
YyBCTBYIOT 'OJIOBOKPY?KEHUE U MIOTEPIO OPUEHTAIIIH.
9T0 /106aBJIET OCTPHIX OIIYIIEHUH €3]le Ha TOpKax,
HO He BCe IIOJIy4YalOT Y/IOBOJIBCTBHE OT HACTOJIBKO
OCTPBIX omrylieHui. [ToaToMy He Bce JII0OAT aMepu-
KaHCKHe TOPKY U {PYTHe aTTPAKIUOHBI TAKOro pofa.  KOCTHOTO nabupukTa

CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

BOEHHbIE 2 CPEACTBA 1
M3O0BPETEHUSA NEPEABWXEHUA

3

KoctHble NONyKPyHble KaHalbl

BbITOBbIE
YAOBCTBA

A

Ileanb: TpOBEPUTH, KAaK KOOPAUHHUPYETCs paboTa MO3ra ¥ BHYTPEHHETO yXa.
HeoO6xoaumMbie MaTepUAJIbl: HUKAKUX.

Xoa padoThI
1. 3akpoii 1a3a u MoI0KMU OHY HOTy. Thl 3aMETHIIIb, KaK TEJIO IBITAETCS TEPEOPHUEHTUPO-
BaThCsA B IIPOCTPAHCTBE, YTOOBI THI y/IeprKajl paBHOBecHe. J[arke ecyTu Thl HE BUIHUIIb, UTO
CTOUIIIb HE BEPTUKAJIBHO, MO3T BOCIIPHHUMAET JABUKEHUS TBOErO TeJjla 10 U3MEHEHHIO
YPOBHS JKUJIKOCTU B KaHAJIaX BHYTPEHHETO yXa.
2. OnycTH HOTY U, He OTKPBIBAs I71a3, IOBEPHUCH BOKPYT ce0s1 HECKOJIBKO pa3. OCTaHOBUCH,
HO I71a3a He OTKpbIBal. UTo ThI uyBcTBYyelb? KpykuTtcs siu y Tebs roioBa?
BeiBOg
ThI YyBCTBYEIIIb T'OJIOBOKPY?KEHHE, TIOTOMY UTO KHIKOCTh B KaHaJIaX BHYTPEHHETO yXa
elé Bpalagach, Korja Thl Pe3KO OCTAaHOBHJICA. MO3T AyMaeT, YTO TeJIO €Il€ JABUIKETCH,
XOTsI Ha CAMOM JIeJie 9TO He TaK. [0JIOBOKpY»KeHHe MPOMIET, KOr/ia MO3T OCO3HAET, B KAKOM
MTOJIOXKEHUHU JIEUCTBUTEIHFHO HAXOMUTCA Teslo. [I[puMepHO TO Ke caMoe IMPOUCXOAUT C TOOOU
Ha aMEPUKAaHCKUX TOPKaX — TOJIbKO H3MeHEHU s 00Jiee pe3Kue.

6 PA3B/IEYEHMS 5 MEQULMHA
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MHOOPMALIUN

penu u300peTeHu i, KOTOpPbIe OBLIIN CAETaHbl A1
pa3BJIEYEHHU S, YBECEJIEHUS U YAOBOJBCTBUSA, OCO-
Ooi Tpynmou OyAyT CTOATh YCTPOUCTBA JIJIsl 3aIUCH
U BOCIPOU3BEJEHUs 3ByKa. 3BYKO3AaIHUCh — OJHA

CNOBAPD: M3 CaMbIX Pa3BUTHIX OTpacjell NHAYCTPUU pa3Biieye-
« ¢onorpad HUH. A popuiack oHa OJaroziapsi 4eJoBeKY, KOTOPbIA 3HAMEHUT
* BVKTO(OH “300peTeHNeM BJIEKTPUYECKOH JTaMIIouKu: Tomacy DiucoHy.

. fl’a'\’""“"botI ThI MOKemb CKkas3aTh, YTO coBpeMeHHble CD-IipourpeiBaresb
* BUHUNOBbIN ANCK U mp3-IJieep He MMEIOT HUYEro 00IIEro ¢ 3JIEKTPUUECKUM OCBe-
* MarHuTogoH

ueHueM u tesieonoM. Ho 1aBaii mocMoTpuM, Kak BCE HAUMHAJIOCH.

: ::::;:)r:::: :::c":b Thl y>ke 3Haellb, Kak AneK(iaH/::p I'paxem besst n3o0pén Tese-
. KOMMAKT-IHCK ¢doH. Ho pazBuTHe 3TOr0 yeTporicTBa He OCTaHOBUJIOCH, Tomac 3}11{-

COH M3y4WJI KOHCTPYKI[UIO beJsia u penina ycoBepIieHCTBOBATD €€.
JONONHUTENDHDBIE Y 9nucona 6bLTH TPOOJIEMBI CO CIYXOM, M OH XOTeJI C/IeJIaTh TAKOH
CJ10BA: TesieOoH, B KOTOPOM OBLJIO OBI XOPOIIIO CJIBIIIHO ToJsioc. Temedon
- mp3-nneep Besta He ycrymBaJI roJioc, U pa3o0parh, UTO TOBOPHUT COOECETHHUK,

OBIJIO JOCTATOYHO TSKEJIO.

dnucoH Havyas pabotaTh HaJ Mpobaemoii. OH MpUAyMaI XOpo-
IITUH JUHAMUK, KOTOPBI 3HAYUTEIBHO YJIYUIIUJI Ka4eCTBO 3ByKa B MpuEMHUKe. Pabo-
Tasl HaJl YCTPOHUCTBOM, DJIUCOH MPHUIIIEJ K MBICJIA O TOM, UTOOBI C/I€JIaTh 3aIIUCh YeJIO-
BEUECKOT0 T'0JI0Ca, KOTOPYIO TOTOM MOXHO ObLI0 ObI Bociipon3BecTu. OH Ha3BaJ TaKoe
ycTporcTBO (poHOTrpad.

B 1877 roxy 9nucon paspabortasn cxemy doHorpada u nepenai e€ Jxony Kpysw,
HAYaJIbHUKY MEeXaHUYeCKON MacTepckon dnucona. Kpysu ciesas Bee JieTaiu 3a YeThIpe
IHS ¥ IpeICTaBUII DUCOHY MOJIEIb, KOTOPYIO OH 3akasasl. Mojiesp BKJIOJasa B cebs
IUJIAH/P, TOKPBITHINA (POJIBrOH, 1 TPUBOAUMBIN B IBUKEHHE PYKOATKOU, TPyOKY-MYyH/I-
IITYK, B KOTOPYIO TOBOPHJIH, Auadparmy (MeTalyIMuecKui IMCK) U UTOJIKY. Kora KTo-To
TOBOPUJI B «MUKPODOH», uadparma BUOpUpPOBaJa, 3aCTaBJAsd UIJIy ABUTaThCA. '0BO-
PAIIKHN OJKeH ObLJI KPYTUTh PYYKY, Bpamas MUJINHAD, UIJIa 1apamnasna ¢ossry. Ura
ocTapJisiyia 00PO3KU pa3HOH IIyOHMHBI B 3aBUCUMOCTH OT CHJIBI 3BYyKa. [I0OTOM IUJIUHAD
BpalllajIv ¢ IPUCOEANHEHHBIMU JUHAMUKOM U UIJIOH. Mria mia mo 60po3akam, ocTaB-
JICHHBIM Ha IIUJIUHAPE, U TPeoOpa30BhIBajla UX CHOBA B 3BYK.

\ T:r‘l 70 e YPOK 32 o 3BYKO3AMMUCH o
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OIIMCOH TI03BaJl COTPYAHUKOB B KaOWHET U IPO-
JIEMOHCTPHpPOBaJ paboty ¢oHorpada. OH mpouuTas
B «MHUKPOQOH» JIeTCKUU CTUIIOK «Y Mbspu Obln 6apa-
IIeK», 3BYK TYT ke ObLJ1 3aniicaH GpoHorpadoM, U Ty T Ke
IIPU BCEX BOCHpou3BeZiEH. Bece ObLIM MOpakeHbI TeM,
YTO IpUOOp 3apaboTas ¢ MePBOM Ke MOMBITKU. DUCOH

OBICTPO MOHSAJ YA0OCTBO poHOTpada, UCII0IH30BAJI €TO s
B KauecTBe HUKTO(POHA — YTOOBI 3aIUCHIBATH PEUb 35 :Er
CBOEro cobeceTHUKA JIJIsI IOBTOPHOTO BHUMATEILHOTO b= &
MIPOCIYIINBAHUA. JAUCOH Jla’Ke cZiesiajl MUHUATIOP- EE e

OCS

HYIO KOIIMIO alllapara U MOMECTHUJI €T0 B KyKJIY, IIOJTy-
YUB IEPBYIO TOBOPAIYIO UT'PYIIKY.

3ateM IJAUCOH OTBJIEKCA OT PabOTHI HaJT GOHOTPA-
oM, moromy 4TO M300pETAN ITEKTPUYECKYIO JIAM-
mouky. IToka oH ObLT 3aHAT APYTUMU JlesiaMu, Yapsb3 bes, 1BoOpoiHbIH OpaT AJiek-
cagzpa besa, ynyumun donorpad, 3ameHuB GoJIBTy Ha BOCKOBOU ITUIUHAD. [1o3xke
dnucoH nopaboTas 3Ty KOHCTPYKIuio. M3o0peraresns nyman o poHorpade kak pabo-
yeM MHCTPYMEHTe, U pa3pabaThIBaJl allapar AJis 3alUCH 3aMETOK, a JIIOJU CYUTAJIH,
YTO 3TO OTJIMYHOE CPEJCTBO /JIs pa3BjedeHus. Bce TpeboBain yBeCeTUTEIHHBIX 3aIIH-
cel, a DVCOH BCer/ia eI HaBCTPeuy MOoXKeJIaHUAM IyOJIUKH, II03TOMY BCKOpPEe OH HavyaJl
MIPOU3BOJICTBO U IPOAXKY IIUJIMH/IPOB C 3aTIUCSAMU MOMYJIAPHOU My3bIKU. Tak poguiach
UH/YyCTPUSA 3ByKO3aIHUCH.

Co BpeMéEH IDuCcOHA 3aMUCHIBAOIIA TeX-
HUKa pa3uTeJbHO U3MeHUsIach. B 1884 romy
Ovuab  bepsmHEp  NPOJAEMOHCTPHUPOBAJI
rpaMmMo@oOH, KOTOPBIN HCTI0JIH30BaJI
He BOCKOBble ITUJIMHJADPBL, a IJIOCKUE I[UH-
KOBbIe INCKHU. B KOHIlE KOHIIOB, 3alMCHIBAThH
3BYK CTajJlM HA BUHUJIOBBIX IIJIACTHHKAX.
B 1948 roxy komnanus «Kosramb6ust Pekopaz»
BBIITYCTUJIA NIEPBBIN JOJITOUTPAIOIINY BUHHU-
JIOBBIN JMCK, [TOXOXKHUH HA TOT, 4YTO U300pa-
*k€H Ha ororpadun. Ha Takyio MJIaCTUHKY MOXKHO OBLIO 3aIIUCAaTh HECKOJIBKO IECEH
Ha KaXJI0M cTOpoHe. BUHMIIOBBIE IUCKY OBLIN MOMYJIAPHBI MHOTO JIECATHUIIETHMH.

B 1934 roxy B paguonepeaadax UCIOJIb30BaJIH II€PBbIe 3alIMCH HA MATHUTHBIX JIEH-
tax. K mectuiecsaThIM rogaM MarHUTHBIE JIEHTHI CTaJIA CAMbBIM IOITYJISIPHBIM CIIOCOOOM
3aI¥FICH ¥ BOCITPOU3Be/IeHU A 3ByKa. [Ipu paboTe ¢ MAarHUTHBIMHY JIEHTaMH UCTIOJIb3YIOTCS
ZIpyTHe TEXHOJIOTUHU. B MarHuTo@oOHe 3BYK IpeoOpas3yeTcsl B TOK, KOTOPBIN IIPOXOIUT
yepe3 MarHuT. Bo3HukaeT HEOOJIBIIIOE HJIEK-
TPOMarHUTHOE ToJie. TO MarHUTHOE IoJie
XPaHUTCA B MAaTHUTHOM BeIECTBE HA IJIEHKE.
Korzma ni€Hka JBUXKETCS MUMO 3JIEKTpOMar-
. HUTHOTO TOJISI TOJIOBKM MarHutogoHa, mar-

m ' HUTHOE TIOJIe TJIEHKU BBI3BIBAET J[BUKEHHE
= : TOKa, KOTOPHIA IpeoOpasyeTcsi B 3BYKOBBIE
BOJIHBI, KOTOpbIE MBI CJIBIIIUM uepe3 JUHa-
MuK. MarHutodoHbl 0o0Jiee KOMIIaKTHbBIE

WALKMAN YCTPOHCTBA, YeM ITPOMTPHIBATEIIHN TLIACTHHOK,
IIO3TOMY OHH 6bICTpO BBITECHUJIN IIOCJIEAHUE.

1
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3anuch HA BUHUJIOBYIO IJIACTUHKY WJIM MarHUTHYIO IUIEHKY IIpeZACTaBJIsiia coboi
TOYHOE N300parkeHue 3ByKa, IO3BOJISAIOIIEe BIIOCIECTBIYU STOT 3BYK BOCCTAHOBHUTEH. JTO
Ha3bIBAETCS AHAJIOTOBAS 3AaNNCh.

B 1983 roay xommnaunuu «CoHu» u «@uuric» pazpaboTasy HOBBIA THI AUCKa. Bl
n300peTéH KOMIAKT AucK, uian CD. KoMImakT-IucKu MCHOIB3YIOT IU(POBBIE TEXHO-
JIOTUH, TT03TOMY Ka4eCcTBO 3BYKa ObLIIO OYEHBb BHICOKMM. Ha HUX HaXOAUTCSA HE TOUHAS
KOIIUS 3BYKOBOH BOJIHBL, a UGPOBOI KOJI. 3BYKOBasl BOJITHA ITpeoOpasyeTcs B ONHAPHBIN
(ABOMYHBIN) KOZ: HAOOP €IMHUI] K HOJIeH. TO Ha3bIBaeTcsa IMudpoBasa 3anmuck. /s
U@ pOBHIX 3amuceil xapakTepeH 0oJjiee KaueCTBEHHBIN 3BYK, IIOTOMY YTO OHU HCKJIIO-
YaroT [IOMEXHU U UCKaKeHH s, KPOMe TOr'0, 3aMHCh He UCKAXKAETCA OT BpEMEHMU.

KoMmakT-guck — 3TO0 HEOOJIBIION JHWCK C OTPAKAIOIIUM MOKPHITHEM. OTMETKH

Ha JIUCKe TPOXKUTAIOT JIa3epoM, WH(pOpMANMsA 3aIMUCHIBAETCA IJIOTHBIMH PsIaMH,
HayMHAsA OT IeHTpa U 10 CIIUPAJIU K BHEITHEMY Kpai. fMKU, KOTOpble IPOXKUTAIOTCA
Ha JIUCKE, COOTBETCTBYIOT HYJIIO, & IIyCTOE IMPOCTPAHCTBO
MEXAy HUMH — eAuHUIE. JJUCK mocjie 3alucy BCTABJISAIOT
B IIPOUTPHIBATEJD, T/ HA HETO HAIIPABJIsETCS CBET. JlaTuynk
OTCJIEKUBAET OTPaKEHUE CBETA OT AUCKa. Eciu moBepxXHOCTh
YHCTasA, CBET OTPAKAETCA U JIATYNK (PUKCUPYET ITO KAK €/IH-
Huny. Eciin jxe B 9TOH TOUKe IMKa, CBET PAaCCENBAETCs, U JIaT-
YUK BOCIIPUHUMAET OTCYyTCTBHE OTPA’KEHHOTO CBETa Kak
HOJ1b. TakuM 00pa3oM AaTUYMK (UKCUPYET Yepesy eIHHHUI]
U HyJIel, 3alMCaHHYI0 Ha UCKe. 3aTeM 3Ta cxeMa mpeobpa-
3yeTcs B 3BYK, KOTOPBIM MBI CJIBIIIINM Yepe3 THHAMUKHU.

OTy TEXHOJIOTHIO WCIOJIB3YIOT HE TOJIBKO IS 3aIUCH
Y BOCIIPOM3BE/IEHU S 3BYKa, HO U JIJIA 3alMCU U XpaHEHUS WHPOPMAINHI B KOMIIBIOTEPE
u 111 nudpoBbIX BueoauckoB (DVD), Ha KOTOpbIle 3alIUCHIBAIOT KUHO.

My3bIka Hy»KHa JIogaM Bceraa. Cmpoc Ha HEE CTOJIb BEJTUK, YTO 3BYKO3aIUCHIBAIO-
II1ie KOMITAHUU OyZ[yT UCKATh BCE HOBBIE U HOBBIE CIIOCOOBI pa3paboTars A Hac bosee
yI00HBIE yCTPOUCTBA.

. | AEJTAEM MOJAEJIb KOMITAKT-IMCKA

CHOMHI/I, Kak paboTaeT NpOUrphIBaTes b KOMIAKT-/TUCKOB: Ja3ep
CBeTI/IT Ha CEpUI0 AMOK, KOTOPbIE IPOXKKEHBI HA MTOBEPXHOCTH
/) nucka. fIMKU He OTPAKAIOT CBET, & YHUCTOE IIPOCTPAHCTBO OTPAKAET.

HeJII:: paccMOTpeTh, KaK paboTaeT MPOUTPhIBATEbh KOMIIAKT-THUCKOB.

Heo0xoanMble MaTepUuaJsbl: aJlloMUHUeBasA Gosbra, HOXKHUITBI, KAPTOH, (poHA-
PUK UJIM JIa3epHas yKa3Ka.

Xoxa padoThI

1. TIpope:xs B GoIbIe CEpUI0 IPSMOYTOJIBHUKOB, 2, 5 CM IITUPUHON U PA3HOU JITUHBI
(ot carTUMeTpAa 710 5 cM). HekoTopble NPAMOYTOJTBHUKYU IIPOPEKD MMOOIHIKE.

2. ITonoxu ostbry Ha KapTOH. ATO MOJIETH KOMITAKT-/TUCKA.

3. IIpunecu mozenb Aucka U GOHAPUK UJIU YKa3Ky B TEMHYIO KOMHATY.

4. ooy Moziesib JUCKA Ha MJIOCKUH JIMCT KapTOHA.

5. MepsieHHO TpoBeiu JiyuoM ¢OHAPHKA 110 TPope3saM B doJibre.

BeiBOA:
OOparu BHHMaHUe, KaK sIpKO OTpakaeTcs cBeT (poHApUKaA OT (OJIbIH, U IPAK-
TUYECKU He OTpakaeTcA oT kapToHa. UmenHo Tak CD npourpsiBaTesib onpeneaseT
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nudpoBoil kox asa pacuiudpoBku. Ha HacTosAleM AUCKEe OTBEPCTHUSA HAMHOTO
MEeHbIIIE, U JIy4 Jla3epa HAMHOI'0 TOHbIIIE Jiy4ya TBoero ¢oHapuka. Ho B 1iesiom mpo-
I[ecc IIpPOTeKaeT TaK JKe.

CMOKEIWb OTBETUTL?
? * Yro Takoe ¢ponorpad?

* K10 n3o6pé.1 nepsbiid ¢pouorpad?
» ¢+ Kakmue ycrpoiicTBa BO3HHKJIH U3 uaeu poHorpaga?
B Kakoii TEXHOJIOTUH 3BYKO3aIIMCH HCII0Ib3yeTCA MATHUT?
* Yem aHaJI0roBafd 3aMuch OTVIMYAETCA OT I poBon?

CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

1

NnonPOGYA PA30GPATLCA

? * KakoBbI mpenMyniecTBa KOMINaKT-ANCKOB Nepe/i BUHUJIOBBIMH
IJIACTUHKaMu?

» HazoBu apyrue (He 11 pa3B/iedyeHNA) BO3MOKHOCTU TPUMEHEHH A
3BYK03aIlUCH ¥ BOCIIPOU3BENEeHNA 3BYKOB.

NEPEABWXEHUA

CPEACTBA

2

' IIPOUT'PBIBATEJIN mp3

* KOMnmeepm CUJIPHO U3MEHMWJIN UHAYCTPUIO 3ByKo3anucu. OHU He TOJIBKO
OTKPBLJIX HOBble BO3MOKHOCTH KaueCTBEHHOH 3aIIUCHU U BOCIIPOU3BeIeHU A
4 3ByKa C IOMOIIIbIO KOMIAKT-AUCKOB. CTaso
BO3MOXKHBIM C IIOMOIIIBI0 KOMIIBIOTEPA B3ATH HMUGMPOBOU
CUTHAJI ¢ KOMIIAKT-ZITUCKA U C3KaTb ero. beli co3man ¢op-
Mart daiisa mp3. TOT popMaT c:KUMaeT TaHHbIe, TAK YTO
nHGOpMAIUI 3aHIMaeT HAMHOT0 MeHbIle Mecta. Hanpu-
Mep, YEeTBIPEXMHUHYTHASA TecHs B 06braHOM dopmate CD
3aHUMAaeT OKOJIO 40 MerabaT maMmATH, a B mp3-dopmare
el Hy>KHO BCero 4 Merabanta namsaTu. To eCTb B mp3 ThI p ,—‘"
MOJKeIllb COXPAHUTH B 10 pa3 60sibIiie HHPOPMALIIH.

CHavasia mpoC/IymIuBaTh Mp3-Gaiabl MOXKHO OBLIO Af‘l |
TOJIPKO Ha KOMIIBIOTepe. A Telepb B JII0OOM MarasuHe
TEXHUKHU Thl HAUIENTh MP3-IIJIeepP pa3MepoM C OOJIBIIION
IaJiell, Ha KOTOPOM, B 3aBUCUMOCTHU OT 00bEMA IMaMATH,
MOJKEIIb XPAHUTh B HEM COTHH, a TO U THICAYU IECEH.
Jlake B TBOEM MOOHMJIBHOM TesiedOHE HaBEPHSKA €CTh
mp3-11eep.

MHorue coBpeMeHHble mp3-TJieepbl I03BOJIAT
3amucaTh MY3bIKy He TOJIBKO C JIMCKa KOMIIBIOTEpA.
MosxHO 3arpysuTb My3blKy u3 MHTepHera, 3amucarb
C paZiuo, BCTPOEHHOI'O B JTOT JKe Ijleep UJIU C MUKPO-
¢ona. Y HOBBIX mp3-IlJleepOB eCTh MaJIeHbKUN JKpaH,
Ha KOTOPOM ThI MOJKEIIb IMOCMOTPETh (UIBMBI HJIU
BU/IEOKJIUIIBI. BOT Takoe MHOIOIJIAHOBOE YCTPOMCTBO
MIOJIYYUJIOCh B Pe3ysIbTaTe Pa3BUTHUA HJEH, BO3HUKIIEN
Oosee cTa JleT Ha3al.

BOEHHbIE
M3O0BPETEHUSA

3

BbITOBbIE
YAOBCTBA

A

6 PA3B/IEYEHMS 5 MEQULMHA
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Kax cHATH hunbM?

Kilc MO>KHO CETOZ[HA XOPOIIO OTAOXHYTh U pas-
sgeubcsa? Koneuno, cxoguth B kKuHO! IIpokar
KUHOKAPTUH IPUHOCUT MUWJIJIMAPAbI  J10JIJIapOB.
A Belb KMHO OYEHb MOJIOZIOE HM300peTeHue, IepPBhIe

CN10BAPb: KUHODUIBMBI MTOSBUJIUCH Yy Th OOJIBIIE CTa JIET TOMY
* MHEepPTHOCTb Ha3a/1, a KHHOMH/IyCTPU S HayasIach € JIETKOHM pyKH onATh ke Tomaca
3puTenbHOro Anucona. HazieeMces, 4TO THI y3Ke MTOHSIT: CpeIu H300peTeHu Jau-
BOCNPUATHA COHA He TOJIbKO 3JIEKTpHUUecKas JIaMIIOUKa.
* 3D-TexHonoruu YroObl pa3obpaThCs, Kak JejJaeTcs KHHO, CHadajda Hy»HO
ONONHUTENbHBIE MOHATH, UTO KAPTUHKH, KOTOPBIE IBUKYTCA HA SKPaHe, B JIEUCTBU-
CNOBA: TEJIBHOCTU He JBUTaloTcsA. Ha caMom jfiesie — BTO cepusi KaJpoB
¢ (UKCUPOBAHHBIM H300pa’keHUEM, KaXKJbId KaAp 4YyTh-4yTh
’ ::r'::ﬁ;:puaﬂ OTJIMYAETCA OT MPEABbIAYINEro. JTH 3aCTHIBIINE H300paKEHUS
. MNACTMAMHOBAS MeJIBKAIOT Iepesi TBOUMH IVIa3aMH TaK ObICTPO, YTO JJIsl TBOETO
S —— MO3Ta OHM CJIMBAIOTCS U IJIABHO MIEPETEKAIOT JIPYT B ZIPyTa.

B 1824 rony Bpau u3 Auryiuu [Iutep Mapk Poxe npennosioxu,

YTO MO3T YeJIOBEKA B TeUeHHE KOPOTKOT'O BPEMEHH ITPOZOJI’KAET
BOCIIPUHUMATh KaPTUHKY, KOT/Ia IIPEIMET Y2Ke BHE €ro MoJisl 3peHusl. ITa Halla 0coOeH-
HOCTH IIOJIyYHJIa Ha3BaHUE MHEPTHOCTHh 3PUTEJBHOr0 BOCHPUATHUA. TBOU MO3T
XPaHUT U300pakeHre OKOJIO 1/30 T0JIH CEKYH/IBI, B 3aBUCHMOCTH OT IPKOCTH KaPTHUHKHU.
B Teuenue fiecsaTy JIET MOCIIE TOTO, KaK MOSABUJIACH 3TA UJIEA, YUEHbIE pab0OTaIN HAJT IIPO-
M3BO/ICTBOM U BOCIIPOU3BEIEHUEM JIBHKYIIIUXCS KAPTUHOK.

B Hamu gHU eCTh HEKOTOPblE COMHEHH A OTHOCUTEIBHO POJIM HHEPTHOCTH 3PUTENb-
HOT'O BOCHPHUATHUSA JJII 80CNIPUHUMAeMO020 0sudiceHus. KTo-To cumraeTt, yTo Habomae-
MO€ JIBHIKEHHE B KMHO — 3TO YUCTO ICUXOJIOTUYECKas peaklus, WIJII03Us, a He Qusu-
YyecKoe sBJIEHUE, 3aTparrnpalolee Mo3r U riasza. Ho BHe 3aBUCUMOCTH OT TOTO, IIOUYEMY
YyeJIOBEK BOCIIPUHUMAET 3TO N300pakeHre KaK ABUKYIIEeCs, Mbl 3HA€M, UTO €CJIU Kap-
TUHKU OYZ[yT MeJIbKATh Iepe/] I71a3aMU I0CTaTOYHO YacTo, YeJIOBEK YBUAUT UX KaK JIBU-
KYITHAECH.

YuéHple U3 pa3HBIX CTPAH Pa3padoTas v pa3jINYHbIE METO/BI CO3/IaHUSA JBUIKYIIE-
rocs uzobpaxkenusd. B 1889 rogy Tomac daucoH ckasas, YTo XOUeT MIPUAYyMATh TAKOU JKe
npubop A1 3peHust, kak ¢oHorpad i ciayxa. Kamepy, koTopasi 3amuchIBajia JBUKe-

[-’ 174 e YPOK 33 o KHO®W/IbM e



e YPOK 33 ¢ KNHOOWUJIbM e

HHe, OH Ha3BaJl «KuHemozpag», a MPOEKTOP, KOTOPHIN BOCIIPOU3BOAMII 3aMHCAHHOE
KaMepou, — «kuHemockon». llepBblil moKa3 KUHO 4Yepe3 KUHETOCKOI JIMICOH MPOBEJ
B 1891 roxy. CMOTpeTh MOKHO OBLJIO TOJIBKO OJTHOMY U€eJIOBEKY, uepe3 OKyJsp. [lozxke
OMIMCOH MPU/IyMaJl CUCTEMY, KOTOpas IIPOEpOBajia H300pakeHue, U ero MOIJIN BUJIETh
cpa3y HECKOJIBKO 3PUTEJIEN.

[IpuMepHO B TO K€ BpeMs, KaKk IANCOH paboTas
B AMepuke, niBa Opata u3 ®pannuu, Orioct u Jlyu
Jlrombepbl, paboTasiu HaJ KaMEPOU U CUCTEMOU IIPO-
eKIUN N300pa’keHus, KOTOPYI0 OHU Ha3BaJIu KUHe-
mamoepagd. YCTPONCTBO 3aIlMCHIBAJIO H300pakeHue
Ha I[eJUIyJIOUJ, U TPOUTphIBajsio uX. llepBhlil mokas
kuHOUIbMa OpaTheB JIIOMbep IyOJIMKE COCTOSIJICS
B ITapuxke 25 fiekabps 1895 rozja. dTa jaTa U Ipu3HaHA
JTHEM pOXK/JIeHU s KuHeMaTorpada.

B 1893 rogy Tomac 9auCOH MOCTPOUJI MEPBYIO
KHUHOCTYA10. ATO ObLJIO HEOOJIBINIOE 37]JaHNE, KOTOPOe
JIpy3bsi OficoHa HasbiBau «Y€pHas Mapusa» — Tak
Ha3bIBAJIU TIOPEMHYIO KapeTy, a 37lJaHhe ObLIO TEM-
HBIM ¥ MPAYHBbIM, KaK 3Ta KapeTra. Kpblllia OTKpbIBa-
J1ach, UYTOOBI JaTh OOJIBIIIE OCBEIEHMS, a CAMO 3/IaHHe
CTOAJIO HA KPYrOBOM peJbCe, C IOMOILIBI0 KOTOPOTO  Bparna llombepbl
MO>KHO OBLJIO CTPOEHME pa3BepHYTh. Ero moBopaunBain
3a CBETOM, UTOOBI YPOBEHD OCBEIIEHHOCTH OBLJI O/[UHAKOBHIM B TE€UEHHE CHEMOK.

Camvble mnepBble (PUIBMBI JJIUIUCH
F BCero 1o 20—30 cekyHj. TaM He GBLIO
CIOJKeTa, IMPOCTO JIeUCTBUA: TPUOBITHE
moe3jia Ha BOK3aJl, akpobaThl, OOKCEPBHI,
OasiepuHbI B IBUKEHNH, paboure, BHIXO-
nsamue ¢ ¢abpuku. OTHUM U3 CaMBbIX
MOMYJIAPHBIX (QUIBMOB ObLIa CHEMKA
YUXAIOIIETO YeI0BEKA.

Kawmepa, koTopyo u300p€s IAUCOH,
Obly1a OB COBCEM HEYJIAYHOM, ecu Obl
He Tpo3pavyHasl KUHOILJIEHKA, KOTOPYIO
OH U300pEJ K 3TOM Kamepe. I11éHKY cze-
gasa komnanud «Mctman» B 1889 rozy.
«YépHaa Mapusa», KUHOCTYAUA IANCOHA ATo ObLJIa IEPBas IOCTYITHAS KOMMepYe-

CKasl KMHOIJIEHKA B KaTyIIKaXx.

B 1904 roxy O6patbs JIloMbep 3amiaTeHTOBAJIH TIEP- SHAETE 1M BbI2
BBIU IIpolIiece CO37aHMU A IIBETHHIX poTorpaduil. -

Pannue GpuibMbl O61J1H YEPHO-0€JIBIMU U HEMBIMH. BONbLINHCTBO BUIBMOB CHIA-
3BYK HOSIBUJICS B KHO OKOJIO 1910 TO/1Q, A K 1940 TOAY  vaates co CKOPOCTbIO 24 Kappa
KUHOCTY/IUHU YK€ CHUMAJIU [IBETHBIE (DUIIBMBI. B MUHYTY. A BOT NP IEMOHCTPA-

3a mpore/iire 100 C JIUITHUM JIET KuHeMaTtorpad LN N306PaKEHIR KaXabIil KB
TIOCTOSHHO Pa3BUBAJICA. YIIy4NIAJIMCh 3BYK U U300pa- HaCTOALLEE BPEMA 0BbIUHO MOKa-
keHue. MonepHUBUPOBAINCh KAMEPbl, HPOEKTOPDL, 5 boar g [BaX Il NPY CKOPOCTIA
CUCTEMa 3aluCH, BOCIPOU3BEZEHNs 3ByKa. BHeps- MPOEKLAM 48 KAZPOB B CEKYHAY.
yuch nuepoBble TexHosoruu. Thl BeAb yiKe BUIAET 34 [a&T, Kak CUNTAETCA, NyuLLIniA
¢pubMBI B 3D? 3pUTenbHbIN 3G deKT.

CPEACTBA
MNEPEOQAYM
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3peHue  YeJiOBeKa  OUHOKYASPHOe,
IIOTOMY YTO PAacCTOSAHHUE MeXJy IJla3aMu
OKO0JIO 5-5,5 cM. IIpaBbIii I71a3 BUAUT Kap-
THUHKY, KOTOpas cJIerka OTJIMYaeTcs OT TOH,
4TO BUAUT JIeBBIM. Mo3r coeguHsAeTr o0e
KapTUHKH, T[OJly4aeTcss OAHAa, OO0BEM-
Has. CoBpeMeHHbIE TEXHOJIOTUU CTEPEeo-
KWHO, TaK Ha3biBaeMble 3D-TexHo/10run,
HCIIOJIB3YIOT JIBE KaMepbl, KOTOPble HAXO-
JIAATCA HA HACTOSTHUM OKOJIO 5—5,5 c¢M ApyT O0uku ana npocmorpa punbmos B popmare 3D
oT apyra. To ecTh KaXkjjasd Kamepa «BUIUT»
TO, UTO BUJUT OAUH TIJ1a3. /{1 TOro 4ToObI MOJIYUYUTh cTepeo3ddeKT, IPOEKTOP HaKIa-
JIBIBAa€T OT/EJIbHbIE M300pa’keHusl OT KaskKJOW KaMepbl Ha sKpaH. [lossspu3oBaHHbIE
OUYKH, KOTOPbIE HAJ/IEBAET 3PUTEIb, CHHXPOHU3UPOBAHBI ¢ (DUJIBTPAMHU JIBOHHBIX 00BEK-
TUBOB IIPOEKTOPA, U B Pe3yJIbTATe JIEBBIH I71a3 BUAUT U300parKeHUe JIJis IPABOro IJ1a3a,
a MpaBbIi — JJIA JIeBOro. MO3T MOCTYIITHO cOOUPAET KapTUHKY B OJHO IeJIoe U — Ou! —
BECh 3aJ1 YBOPAUMBAETCA OT PAKETHI UJIU CTPEJIbI!

Kakwum OyzeT kuHO 3aBTpaninero gHs? O6 5TOM IOKa MOKHO TOJIBKO JIOTaThIBaThCS.

CPEACTBA
NEPEOQAYN
MHOOPMALIUN

CPEACTBA 1
NEPEABWXXEHNSA

2

' PNJIbM! ®UJIBM! ®NJIbM!

=
=
T Ilesb: camoMy c/ies1aTh U MIOKa3aTh KHHOKAPTHHY.
(17
= -
g E k: + HeoOxoauMble MaTepHaJIbl: 6J0OKHOT, pyYKa UJIU KapaH/all.
= = Xox paGoThI
m X

1. Ha xaxxz1om siucTike 6JI0KHOTA BHU3Y HapUCYyU KapTUHKU. IIycTh Kaxk/1as u3 HUX
OTJINYAEeTCA OT IpeNbIAYyIIell coBceM UyTb-4yTh. KasKAbIll JUCTUK — Kaap
¢unbma. He crapaiica [esnaTh KapTUHKY CJIMIIKOM CJOXKHOH. Hampuwmep,
MOKEITb HAapUCOBATh PYKY, OpPOCAIOIIYI0 MSAYUK, /IEBOUKY, KOTOpas IpHIraeT
co ckakankou. Crenail He MeHee 16 KADTUHOK.

2. [Tocie TOrO, KAaK HAPUCYEITb Bce KAPTUHKHU, OBICTPO IepesiucTHY uX. Eciu ThI czie-
JIaelIb 3TO € JOCTATOYHOHN CKOPOCTHIO, TO YBU/IUIIIB JIBUTAIOIIEeCs U300pakeHue.

3

BbITOBbIE
YAOBCTBA

A

CMOIREWDb OTBETHTL?

* Uro Takoe KMHO?
* Komy yzaJioch nepBbIMH CHATDH U OKA3aTh ABHIKYIHECS N300pakeHuA?
» ¢ KT0o mpoBéJ mepBsbIii KUHOCEaHC?
* YT TaKoe H”HEPTHOCTh 3PUTEJTbHOTO BOCIIPUATHUA?
* Yt0 Je:kuT B ocHOBe 3D-TexHosioruu?

NnonPOGYA PA3OGPATLCA

4 >- Kak uzo0perenue ¢oHorpacga mopjansaI0 Ha pa3BUTHE KHHO?
¢ [Iouemy y nmepBoii KHHOCTYAHH JUCOHA ObL/Ia OTKPHIBAIOIIAACA KPbIIIA?

6 PA3BJ/IEYEHMS 5 MEQULMHA
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KOMIIBIOTEPHAA AHUMAIINA

¥ BCOBpeMeHHOM KuHeMarorpadge KOMIBIOTEPHAS AaHUMAalUs HIPAeT

He TIOCJIEHIOI pob. CrenddeKThl, KOTOPhIE TaK IIPHUBJIEKAIOT 3PUTE-

/' Jjleif,— 3TO MPOAYKT KOMIBIOTEPHBI M HEAOCTYIHBIN /I ChEMOK ITPOCTOMN

kaMmepou. KoMIIbloTEPHl CTAaHOBATCSA BCE MOIIHEE M CJIOKHEE, U BO3MOXKHOCTEH CHUMATh

KHHO CTaHOBUTCA OoJibiie. ECTh GuibMBI, KOTOpPBIE OOJIBIIEN YaCThIO C/IeJIaHbl HA KOMIIBIO-
Tepe, a eCTh TaKHe, KOTOPbIE HA 100 % — pe3y/IbTaT KOMIBIOTEPHOT'O TPOU3BO/ICTBA.

KoMmbpoTepHas aHUMAIUA HAYNHAETCA C KaJIpa, Ha KOTOPOM M300pakE€H MpeMeT
WJIH YeJI0BeK. ATa KAPTUHKA CTAHET KaK ObI CKEJIETOM HJIM KapKacoOM HOBOTO 00'heKTa. 3aTeM
IIPX TIOMOIIM KOMIIBIOTEPHON rpaduxu
K U300pakKeHUI0 T0OABIISIOTCS HOBBIE UAaCTH,
HaIpuMep, MBIIIIBl U KOXKa, YTO HPUAET
o0bextTy dopmy. Haxoner, mobaBisioTCs
TeHU W TekcTypa. OOpas mopabaThIBaeTcs,
JI00aBJIAIOTCS IETaJIH, TIOKA 00BEKT He OyIeT
BBITJIA/IETH TAK, KaK 3a/[yMaJl PEXKUCCED.

EcTb crieriuaibHble KOMIBIOTEPHBIE ITPO-
rpaMMBbl, KOTOpbIE MOTYT JIBUTaTh Cre€HEepU-
POBaHHBIM KOMIIbIOTEpOM 00BeKT. To ecThb
KOMITBIOTED CO3/1aeT OOBEKT, IIOTOM ITOKA3bI-
BaeT, KaK 9TOT OObEKT /IBUTAETCH, U caM Ke
KOMIIBIOTED 3aIUCHIBAET STH JIBHIKEHUA.
OTH 3amHNCU MOTOM COEJUHSIOTCS BMECTE,
U nojtydaeTcs QpuibMm.

Ceituac 4acTo /1J15 TOTO, YTOOBI ITOJIYUUTh
KapKac 7151 KOMIIBIOTEPHON aHUMAaIu1, CHU-
MaIoT Ha IVIEHKY YeJIOBEKa B 00 TATUBAIOIIEM
OZTHOTOHHOM KOCTIOME, K KOTOPOMY IIPHKpe-
IIJIEHBI KOMIIBIOTEPHBIE AaTuyuKu. OHU nepe-
JIaI0T UH(POPMAIINIO B KOMIIBIOTED O KaXKA0M
JIBIDKEHUU aKTEpa, 0TOOparkasich Ha SKpaHe JABHKYIIUMHUCS TOYKAMU. ITH TOUKH U Pop-
MHUPYIOT KapKac, Ha OCHOBE KOTOPOT'O 3aTeM CO3/IaéTCs aHMMAIIMOHHBIM TIEPCOHAXK: POOOT,
ZPAKOH WJIH KTO-HUOY b emé. Ha pucyHke BHU3Y [TOKa3aHO, KAK 9TO IIPOUCXO/IHT.

Jlnst Toro, 4To6bl CHUMAThH (UIIBMBI BBICOKO KAUeCTBa, HYKHBI CHEINATN3UPOBAHHBIE
MOIIIHbIE KOMIIBIOTEPHI ¥ OYEHB JIOPOTHe KOMITBIOTEPHBIE TporpaMMbl. Ho cy1iecTByIOT mpo-
rPaMMBI, ¢ IIOMOIIBI0 KOTOPBIX MOKHO CZeJIaTh HECJIOKHYI0 aHUMAIIMI0 Ha CBOEM JIOMAIIl-
HEM KOMIIBIOTEPE.

Hawubosnee mpoctoii crocob caenaTh aHUMAITMOHHBIN (QuiabM 6e3 OOJIBIIOro BKJIAfA
JIeHeT — 3aHATHCS MJIACTUIMHOBOUM aHUMAIMEH. 3/1eCh UCIIOJIb3YIOTCS TePOU U 00BEKTHI
13 IJIACTUJINHA. PaccTaBIAI0OTCSA IIJIACTUIMHOBBIE IEKOPAIIUHY U [IJIACTUJIHOBBIE TIEPCOHAKU.
Cuena caumaercs. [Torom purypku ciiera cZJBUraroTcs, CJIOBHO OHH IIPOJIOJI?KAIOT ABIKEHHE,
U fies1aeTcs caenyomui kaap. U tak — recATky u coTHU pas. Ilotom doTorpaduu ckiaapiBa-
IOTCS TI0 TIOPSAZAKY U OBICTPO MPOKPYYUBAIOTCA. BO3HUKAET MILTIO3USA IBUKEHU .

Ecnu y Tebs1 ecTh IJIACTUIIMH U BUIeOKaMepa (MU Jjaske mpocTo 1udpoBoi dhoToanma-
paT) — MOXKeIllb opo6oBaTh. TOIBKO 3aMIaCHCh TEPIIEHUEM.
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JT0 HHTEPECHO! B
IBPUCTUKA 7 s

Kak coBeplawTca u30-
6peTeHns? Kak paboTatoT n3o-
6petatenn? HaBepHsKka Tebs
WHTEPECYIOT 3TV BOMPOCHI.
Komy He xouetca wusobpe- c
CTV YTO-TO HOBOE, MoJsie3Hoe
1 Hy>HOe nogam?

B KMHOKOMeMAX HepeaKo

L

=

BCTpeYaeTcA 3abaBHbI Mmep-
COHa)X: 4ypaKk-u3obpetaTesb,
pacceaHHbI M HEMHOFO Henenbil, KOTOPbIi
nNpuayMbiBaeT U CO3[AET OYEHb CJIOXKHbIE
YCTPOWCTBA A/1A BbINOAHEHWA CAMOW MPOCTOM
paboTtbl. Hanprmep, oH KOHCTPYMpyeT poboTa,
yToObl TOT OTKpbIBas €My GaHKU C MUBOM,
WK, Kak Ha PUCYHKe, COEAUNHAET MHOXECTBO
HEMbICIINMbIX AeTaNlen B MEXAHU3M, KOTOPbIV
BbITUPAET eMy POT candpeTKoM BO BpeEMA efbl.

[MOHATHO, YTO HacTosALlME N300peTaTENN
COBCEM He Takue. YTO »ke HyXHO AfiA TOoro,
yTOObI CieNaTb U3obpeTeHne? Jlioaen n3gaBHa
MHTepecoBas 3TOT Bonpoc. Begb Heobxoau-
MOCTb B HOBbIX M30OPETEHMAX CYLLECTBYET
BCErga: mepen NOAbMU BCTalOT BCE HOBbIE
W HOBble 3ajaun, KOTOpble HEBO3MOMHO
PELUNTD YKe MMEILMMINCA CPeaCTBAMU.

CywecTByeT Uenad Hayka, KOTopasa U3y-
YyaeT TBOPYECKOE MbIWJIEHNE YeNloBeKa,
no3BosiAioLlee eMy Co3faBaTb UYTO-TO HOBOE,
paHblue He cyulecTBoBaBlUee. OHa Ha3biBa-
etca 3spucmuka. OgHa 13 eé€ 3agay — Bblpa-
60TaTb Crnocobbl, KOTopble obsieryat npo-
Liecc n3obpeTeHns, NoaBeayT nM3obpeTatens
BMIOTHYIO K HY>KHOMY PELLEHMUIO.

Pasymeetcs, Takme cnocobbl M MeToAbl
(@ mx B HacToAwee Bpema pa3paboTaHO
HEeCKONbKO AEeCATKOB) He MOryT 3aMeHUTb
coboil uyenoBeyeckoe MbllSIEHNe U TBOP-
yectBo. CrnOCOOHOCTb YesioBeKa TBOPWUTD,
npuaymMbiBaTb M co3daBaTb UTO-TO HOBOE,
paHee He CyllecTBOBaBlUee — 3TO YacTb
Boxxbero o6pas3a, 3a/IoXKEHHOro B KaXkAOM
13 Hac. TonbKo YesloBEK CMocobeH M3obpe-
TaTb: 3TOMY YMEHUIO HUKOrAa HE MOSy4yuTCA
HayuuTb MalwuHy. JIwb YyenoBek cnocobeH
NpaBUIbHO ONpPeaennTb 3agauvy, Kotopasa Tpe-
OyeT pelueHus, BblbpaTb, Kakne Metopbl OH
6yneT ncnonb3oBaTh A/ €€ pelleHns, BblaBY-
HyTb MpeanonoxeHna (chopmynmpoBaTtb

rMnoTesbl), OCMbIC/IUTb MOMyYEHHbIE Pe3yIib-
TaTbl — U, HAKOHeL,, NPVHATb BEPHOE peLleHNe,
KoTopoe u OymeT cofepatb B cebe HoBoOe
n306peteHre. Bce aBpuctuueckrne MeTosibl
N Cnocobbl MOTYT TOJIbKO OONErynTb MOUCK
TBOPYECKOro peLleHns, HO He 3aMEeHUTD ero.

bonee TOro, Ba)KHOM OCOBGEHHOCTbIO
YyesloBeYeCkoM TBOPYECKOW [eATeNbHOCTY
ABNAETCA HaNMuyume B HeW 3NIeMEHTa Chy-
YalHOCTW: BCMOMHM, KAk Oblila M300peTeHa
MUKPOBOJIHOBaA neub (ypok 25). Heobbsc-
HMMble MOCTYMKN 1 CyMacObpogHble pelleHuns
n3obpeTaTenel HepeaKko nexaT B OCHOBE
OPUrMHaNbHbBIX U HEOXMAAHHbIX uaen. Huka-
KOM MaLUVHe 3TO HeJOCTYMHO.

N3o06peTaTento HeO6XOANUMO MOCTOAHHO
npeofonieBaTb MHEPLMIO MbIWAEHNA — 3aM-
KHYTOCTb HalMWX MbICNE Ha MNPUBbIYHOM
nonokeHun Bewen. WHepuua MmblwaeHUA
rnonesHa W HeobxogMMa B MNOBCEAHEBHOM
»unsHn. OHa ocBoOOXdaeT OT Heobxoau-
MOCTW pellaTb TO, YTO YyxKe Oblno peLleHo.
Ho ogHOBpemMeHHO OHa ABNAETCA OCHOBHOM
nperpagon Ha NyTy OTKPbITUA HOBbIX BeLLeN.
BcnomHu, yto gns co3paHus aBToMo6WNsA
HY>KHO OblI0 He TONbKO M3006PEeCTU MOAXO-
AAWNA aBUraTenb, HO U NpeofosieTb Npwu-
BblYHOE MpeAcTaB/ieHVe O TOM, YTO Konéca
Yy TPAHCMOPTHOIO CPeACTBA KPYTATCA MOTOMY,
YTO KaKasi-To CuJia TAHET ero 3a coboi. Heob-
XOAMMO OblIO CMenoe pelleHue: Tenepb
NMEHHO BpaLleHue Koneca bygeTt ABVXKYLLEeNn
CWNO HOBOIO TPaHCNOPTa.

Tak UTO MOMEHT TBOpYecTBa Bcerga byaet
OCTaBaTbCA O3apeHuemM 1 TanHon. Ho aBpu-
CTUKA co3fania pa3HooOpasHble METOAUKMU,
CTUMYNUpYioLie TBOPYECKME CMOCOOHOCTM
n306peTaTena 1 Mno3sosAloLMe emy BMIOT-
HYI0 MOAONTY K 06/1aCTU CUJIbHBIX U HOBATOP-
CKUX peLueHn.
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Camblli MPOCTON MeToh — nepebop ecex
B03MOXHbIX 8apuadHmMos. BcnomHW, cKobKo
Pa3NNyYHbIX WCMbITaHUA OblNO0 NpoBeAeHO
B NlabopaTtopun 3QUCOHA, YTOObI HAWTN Hau-
NyYWniA Matepuan AN WU3rOTOBJIEHUA HUTK
HaKana 3neKTpMYecKom nammoyku (06 3Tom
Tbl y3Han Ha ypoke 22). [pyroii npumep:
06 m3obpeTtatene  BYNKaHM3MPOBAHHOMN
pe3uHbl Yapnb3e [ygbmpe pacckasbiBanu,
UYTO OH CMelUVBa Cbipylo pPe3viHy (Kayuyk)
C It06bIM MoNagaBLUMIMCA MY MOA PYKY BelLe-
CTBOM: COJIblO, MepLeM, CaxapoMm, MecKom,
KacTOpPOBbIM Mac/ioMm, Jaxe ¢ cynom. lyabup
ronaraJ, 4To paHo Unn No3aHo nepenpobyet
BCE, UTO eCTb Ha 3eMJIe 1, HAKOHELL, HaTKHETCA
Ha ygayHoe coyeTaHue.

Memoo npob u owubok HeMHoro 6Gonee
coBepweHeH. Cnegya emy, usobpetatesnb
He MpocTo nepebupaeT pasnyHble Bapu-
aHTbl, HO 1 aHanuM3MpyeT CBOW Heyaauw,
yToObl OTCEATb 3aBEAOMO TYMMKOBbIE MYTW.
Ho v npu 3Tom meToge npouecc MOXeT ObiTb
oyeHb pgonrmm. Tak, Tomac 3QuCOH MNpoBen
0K0J10 50 TbiCAY OMbITOB, MOKa pa3pabaTbiBan
YCTPOWCTBO LEMOYHOIO akKKyMyATopa.

Mo3szo80U wmypm — meTog, Npy KOTOPOM
cobupaloTca BMECTE HECKONbKO YeNioBekK,
3aHUMAIOLMECA PELLUEHVEM TOW WU WHOM
Npo6nembl, 1 HAYMHAIOT BbICKa3biBaTb BCIYX
Kak MOXHO 6onblLuee KONMyecTBO BapnaHTOB
peLleHns, B TOM Ynicie 1 caMble HEBEPOAT-
Hble. lMpy 3TOM MAeA. BbiCKa3aHHaA OFHUM
YUYaCTHUKOM, MOXET CTUMYNNpoBaTb ¢aH-
Ta3uo OCTajbHbIX. 3aTeM M3 obLero ymcna
BblCKa3aHHbIX uWaen oTbupaloT Hambosee
yAauHble, KOTOpble MOFyT OblTb WCMOJMb30-
BaHbl Ha MpPaKTVKe WK noanexat fanbHen-
wemMy obaymbiBaHMIO. Hanpumep, opHaxzabl
nepes rpynnon um3obpetatenen  6biia
nocTaBfieHa 3afaya: Hy>KHO OblIo 1306pecTy
cnocob ocBelleHNA NOCENKa, HaxoaALleroca
Ha KpariHeM ceBepe, BO BpPeMsA MOJAPHOW
HOUM, HO TaK, YTOObl M36eXxaTb YCTaHOBKM
MHOXeCTBa CTONIOOB Mo ynuuyHble GpoHapwu.
B xone mo3roBoro wrypma 6binmn BbiCKasaHbl
camble pa3Hble ngen — oT BMNOJIHE Pa3yMHbIX
0O camblX GaHTACTUYHBIX: «MOCTaBUTb OFHY
BbILLKY B LIEHTPE NOCENKA C MHOXECTBOM Npo-
XEKTOPOB, CBETALUX BO BCE CTOPOHbI», «BCE
BPeEMA CTPenATb BBEPX OCBETUTENIbHbIMU
paKkeTaMmn», «<HayuyMTbCA BKMOYaTb CEBEPHOE
CUSHWE», «HanpPaBUTb C 3EMAN MOLLHBIA Nyy
npokektopa Ha 6enoe ob6nako». MeHHO
nocsiegHAa uged, XoTa OHa NMoHayany morna

MokasaTbCA Henenow, BOMIOTMAacb B M30-
6peTeHUn: Hag NOCENKOM 3anycTWAU aspo-
cTaT Cc 6eflbiM 3KpaHOM-OTpakaTenem, KOTo-
pbili OTGPACHIBAN BHU3 CBET MPOXKEKTOPA.

Bo BTOpon nonosuHe 20 BeKa COBETCKUN
n3obpetatenb M nucatenb-paHTacT [eHpux
AnbTWyniep co CBOMMW Kojsleramu paspa-
60Tann KOMMIEKCHbI METOA MoucKa TBOP-
YeCKMX PELLEHNI — Meopuro pelueHus u3obpe-
mamesnbckux 3aday (TPU3). E€ LeHTpanbHbIM
cTepkHem 6b1 anroputm (APU3), cnepys
KOTOpOMy 1306peTaTesib KOHLEHTPUPOBANCS
Ha MepCnekTUBHbIX Y HECTAaHAAPTHbIX obna-
CTAX MOMCKA peLUeHUs, He TPaTA BPEMEHMU
Ha 064yMbiBaHNe He3PpdEeKTUBHbIX pPeLLeHU.

OAHMM 13 rnaBHbIX NprHLKMNoB TPM3a 6bin
TaKuM: B NI060M NpaKkTMYecKom 3agade, Tpeby-
fOlEel peLleHNA HYXHO BbIABUTb 30HY NPO-
TUBOpPEeYMA: Ba 0ObEKTA N B3aUMOAENCTBUE
MeXAY HUMW, KOTOPOe JONIXKHO ObiTb, HO ero
MOKa HET, AN KOTOPOE HY>KHO YMYULIUTD.
Takum obpa3om Jenanacb MonbiTKa MPOHYK-
HYTb B CaMyl0 CyTb MPOGJIEMbI, HE OTBJIEKAAChb
Ha HeCyLLeCTBEHHbIE OOCTOATENBCTBA.

Hanpumep, npaktuuyeckyio 3agauy: «Kak
3UMOI Haubonee 3¢PEeKTUBHO CKMAbIBaTb
CHer c Kpbiw gomos?» — TPU3 dopmynu-
pyeT coBeplueHHO MHaye. CTaBUTCA BOMpPOC:
«3ayem BOOOLlE ero cKuabiBaTb?» YTOODI
CHer He o6pa30BbIBas COCYNbKW, NpefcTas-
nAlMe OMACHOCTb ANA newexonoB. 3Ha-
yuT, 3afava ABnAeTcA uHou: «Kak gobutbes,
YTOObI Ha Kpato Kpbll CHEr He 06pa3oBbiBa
cocynek?» EcTb iBa 06beKTa — CHer 1 KpbILwa,
HeobxoauMo npuaymatb, Kak obecneunTtb
HY>KHOE B3aVIMOZENCTBUE MeXZY HUMMW.
Y 31011 HOBOW 3afaun MOTYT OblTb Pa3fINyHbIE,
NpocTble N 3PEKTUBHbIE PELIEHUS: Hanpu-
Mep, CNerka NoAorpeBaTb Kpal Kpbin cia-
6bIM 2/IEKTPMUUYECKM TOKOM.

HaBepHaka 3Tm (1 gpyrve) sBpucTunye-
CKre MeToabl NpurogATcA Te6e Npu BbINOHe-
HUW UTOroBOW PaboTbl Ha cneayloLemM YPoKe.
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BbITh MOKET, Tbl — HOBbIA JAUCOHD

By R l eJIOBEK He MOKET »KMTh 6e3 TBopuecTBa. bor mas

e HaM BOOOpaKeHHe, JIIOOOIBITCTBO, Mbl MOXKEM

'%ﬂ' Pa3MBIILIATH M CONOCTaBJIATH, JeJIaTh BBIBOJBI,

9 / a IJIaBHOE — MbI CTPEMUMCS MPHUAYMBIBATh UTO-TO

CNOBAPD: HOBOE. BCIO CBOIO MCTOPHIO JIIOAY IIOCTOSTHHO PEIasiu

* MHepTHOCTb KaKHe-TO 3aJlauM, WCIOJIb3ys BCE 0oJiee CIOKHBIE TEXHHYECKHUE
3pUTeNnbHOro MIPUCIIOCOOJIEHU .

BOCNPUATHA N300peTeHUss — 3TO CO3/IaHUE YET0-TO HOBOTO. /[peBHIE erum-

* 3D-Texnonorum TAHEe M300pesid METOJ| MOCTPOMKH TMIaHTCKUX HMUPAMUJ, PUM-

TIONONHUTENbHBIE JISTHE CO3/IaJTi aKBEJYKH — MOCTBI, 10 KOTOPBIM TI0/IaBajiach BOJA,

CNOBA: a y TPeKOB ObLIM IEPBHIE MAPOBblE MAIIUHBI. THI TOXKE MOKEIIH

CTaTb I/1306peTaTeJ'IeM.

KOMNblOTepHaA o
aHumauuﬂp JI71s1 TBOPUECKOU paboThI He BaKeH HHU BO3pACT, HU 1oJI. M30-
NacTUNMHOBAS OpeTeHUs POXK/IAITCSA CAMBIMU Pa3HBIMH criocobamu (06 3TOM ThI
S —— y’Ke 3Haelllb, €CJIU MPOYEST MPEABIAYINYIO cTaThio). OHAKO Beeraa

HYXHO BBIIIOJITHUTH HECKOJIBKO IIOCJIEJOBATE/IbHBIX IIIAT'0OB.

Bo-miepBBIX, HY>KHO OIpeJIeJIUTh 33ady. Het cmbicia u3o0pe-
TaTh YTO-TO, YTO Oy/IeT HUKOMY He HYKHO.

Bo-BTOpBIX, HEOOXOIUMO BBIZIBUHYTH IIPE/IIIOJIOKEHNE, TUIIOTE3Y O TOM, KaK PellaTh
3a71a4y.

B-TpeTbux, Tebe HY>KHO HCCJIeJIOBAaTh UCTOPHUIO 3a/la4ll U IIOCMOTPETD, YTO Jpyrue
JleJIaid B 3TOHM obs1acTu. 3aueM 3aHOBO U300peTaTh BEJIOCUTIE?

Kaxk ToJIpKO THI OIIpe/ieINIIbCs, K KAaKOU 3a/jaue XOUellb IPUMEeHHUTh CBOU N300peTa-
TeJIbCKUe HaBbIKH, cHOpPMYIUpYH A cebs 1es1b moucka. B 4éM MMeHHO COCTOUT caMa
npobsiema? Yero mMeHHO BaskKHO A00UThcA? Kakoe mpoTuBopeuyre HYKHO YCTPAHUTH?
3arem BbIOEepH MeTOJ| IIOWCKA pelIeHus 33/1a4yd U HauWHAW ero mpuMeHATh. HykHoe
pellleHue NMPUIET He cpasy, HO He oTyauBaucsd. [loMHUIIB, KaK DAUCOH U ero KOMaH/a
WCKaJId MaTepuaJl /Il HUTU HakajuBaHuA? OHU ucneiTanu 6osiee 1600 pasIMYHBIX
MaTepraJIoB, IPEKe YeM HAILIA HYKHbIA. Tak 94To Oy/ib YIIOPHBIM M HACTONYHBBIM.

Korza ThI HaliZi€mb pelleHne, KOTOpoe MOoKaXeTcsA Tebe yAauHbIM, IolyMai o cJe-
nytomeM. Kak UMEHHO BOILJIOTUTH 3TO pellleHHe Ha mpakTuke? Kak OyzeT BBIVIA/ETH
TBOE n3obperenne? Kak oHo Oyzer paboraTts. Hapucyii, ero, a moTom cjiesiaii MOZEJb.
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9TO He J0JKHA OBITH U/leaIbHAS 3aKOHUYEHHAsA KOHCTPYKIUSA, HO B HEN JIOJIKHBI ITPH-
CYTCTBOBATb Bce pabOyvHe IeTaIu M YaCTH — MHAYE ThI HE CMOXKEIlb IIPOBEPUTH, Oy/IET JIK
paboTaTh TBOE U300peTeHNe UM HeT.

HcnbiTait cBo€ mzobpereHue. Ecam oHO paboTaer, Thl MOXKEIIb IOJIaTh 3aABKY
Ha [aTeHT, YTOOBI HUKTO HE CMOT UM II0JIb30BaThCA 0e3 TBoero pasperienus. Hakoner,
THI JIOJPKEH PEIINTh, KAK ThI XOUEIlb IIOCTYIIUTh CO CBOMM H300peTeHrneM. X0Uellb JIN
THI HAJIAJIUTh IPOU3BOJICTBO U IIPOJIaBaTh TO, UTO U300pEN? Mu mposamb Uaer KoMy-
HHUOYZb IpyromMy? A BO3MOXKHO, TBOE M300peTEeHNE HYKJAeTCA B JJAJIbHEUIIIEM YCOBEP-
IIEHCTBOBAHUU?

Ecym TBI X0uel b OBITh XOPOIIUM H300peTaresieM, TeOe HY>KHBI U JIpyTHe YMeHUH,
KOTOpble TIOMOTYT TebOe B pabore. Ecim Thl yMmeelb puUCOBaTh, 3TO OOJIBIION ILITIOC,
MIOTOMY UTO HEOOXOZMMO M300pakaTh YePTeKH U HaOpocku. MokeT OBITh, THI Oy/eIIb
JlaBaTh CBOU UEPTEKU JIPYTUM JIIOAAM, TIO3TOMY OHU JOJIXKHBI OBITh JOCTATOUHO YET-
KHUMH ¥ IOHATHBIMU. ThI ZIOJI’KEH YMETh 3aIIUCHIBATh CBOU UJIEU, YUETKO UX (pOPMYJIHPO-
Barb. Tebe HeoOXoAMMa 3amUCHAsA KHUIKKA, B KOTOPYIO THI OyZeIb 3aIUCHIBATh UJEH.
Tyna ke ThI Oy/ielllb BHOCUTH PE3YJIbTAThl SKCIIEPUMEHTOB. Ecyti ThI He OyZelib BECTH
3aI¥CH, TO CTAHEIIb CHOBA M CHOBA IMOBTOPATH CBOM U UyKue omuOku. Kpome Toro,
3aI¥CH B KHUKKE TTOMOTYT Te€M, KTO Oy/ileT 3aHUMAaThCsI 3TOH 3aiauet mocse Tebs. OHu
OyZyT HY>KHBI ¥ B TOM CJIy4ae, €CJIM ThI PEIIHIID OJTyIUTh TaTEHT.

[Ilaru K TOMY, YTOOBI CTAaTh XOPOIIINM H300peTaTeseM, CXOAHBI C IIaraMyd HAyYHOTO
meTtona. Bot oHu, BKpaTIie.

1. I3yun uT0-11160 — TpOBeIN HAOJTIOZEHU .

2. Chopmynupy# BOIIpOC — OIIpeieIn pobeMy.

3. Beibepu MeTOMKY TIOMCKA penieHus MpobJieMbl — HAMETh MapIIPyT IOUCKOB.

4. IIpenyiosku perieHre — BBIJIBUHU TUTIOTE3Y (IPEATIOIOKEHUE, TOTA/IKY).

5. Pazpaborail coco6 mpOBEPUTH CBOIO TUIOTE3y — IOCTaBb SKCIEPHUMEHT, 3aIUIIN

HAOJIIOZIEHUS U PE3YJIbTaThI.

6. IIpoBepb, HOATBEPIKAAIOT JIH IOy YUeHHBIE PE3YJIbTaThl TBOIO TUIIOTE3Y — C/IeJIall BBIBO/,.

[Tonydaercs, 9yTo OBITH M300pETaTEIEM — 3HAYUT OBITH XOPOIINM Y4YEHBIM. EnuH-
CTBEHHas Pa3HUIIA B TOM, YTO €CJIU H300peTaTesIb CTPEMHUTCS CO3/IaTh YTO-TO, UMEIOIIIee
MPaKTHYECKOe NIPUMeHEeHNe, a YUEHBIH X0UeT MOCTUTHYTh MPUHIUIIBI U 3aKOHBI, Jei-
CTBYIOIIIME B HAIIIEM MUPE U 3aJI0}KeHHbIe B Hero Co3aTesieM.

Wrtak, mpu3bsIBaeM Ha IMOMOIIIb CBOE BOOOpakeHHe, cOOMpaeMcs ¢ CHJIaMU, U — BIle-
PEM, K HOBBIM U300peTeHusAM!

CPEACTBA
MNEPEOQAYM
MHOOPMALIUN

1

BOEHHbIE 2 CPEACTBA
M3O0BPETEHUSA NEPEABWXEHUA

3

BbITOBbIE
YAOBCTBA

A

~__ ) CAEJIAH CAM

03BMU TETPAAKY U HAUMHAN Pa3MBIILIATh, YTO CTOUJIO OBl U30-
Opectu.
—— [Tocmotpu Ha mpupoay. BcmoMHH, CKOJIBKO OTKPBITHU OBLIO cZie-
JIAHO TIOCJIe HAOJIIOEHUH 3a KUBBIMU cylecTBaMu. CpaBHU IOJIET
IITHUI] ¥ CAMOJIETBI, YCTPONCTBO TeJia JiesibuHA U JIOKATOP.

[TonabJrogait 3a oapMu. Uto oHU Jie1aroT? Kakue TpyHOCTH IIPEO0/I0IEBAIOT?
Yto umMm memaer? Kakue 3aHATHA OTHUMAIOT Y HUX MHOI'O BPEMEHU? OTO MOXKET
moMoYb Tebe BHIOPATH chepy MOUCKA.

IIpoutu rasersl. Ha 4To kanyrooTes 04U, YTO UX He ycTpauBaeT? MosKellb 11
TBI IPUIYMaTh, KAK PELIUThb 3THU 3a7a4u?

He 3a6b1Baii, uTO y T€Os1 OTpaHUYEHHbIHN OI0/[PKET, ¥ YTO HHCTPYMEHTApUU TOXKe
He TaKOW, KaK B HAQy4YHOM MHCTUTYTe. Tak 4To Jiydlille HAa4aTh C IPOCTOrO.

6 PA3B/IEYEHMS 5 MEQULMHA
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Ecyu Hy>KHBI U/ied, BOT, JIJIs1 HA4YaJIa,
IIPOCTOM CITUCOK:
 1300peCTH HOBYIO UTPY
e YJIYYIIUTH CYIIECTBYIOIIEEe H300peTe-
Hue (HampuMep, 30HTUK?)

< » U300pPECTH HOBOE HPHUCIIOCOOJIEHHE ;'_.' = ,L _ _.,:' -*:"'q.-";:r "":f"‘ i
= JJIs1 KyXHU -:::‘L_,. *‘-"E."‘f_;-t 5 1 '-“_ Bk 4__‘..#
3 § ‘zt Kak ToJyibKkO y TeOsI pofiuiiach UAEU, & s : 1‘_'1{ b -_-"“_I_._ﬂ_ "~'—‘: 5 "?l“
S Eg cpasy ke JieJlail 3apUCOBKU U UEPTEIKH w0 o = = e 0
EE 4 ¢ mnoscHeHMAMH. OOBACHH, Kak 3TO ..-.._-:i:“ = L O *q___ i
OCES JTIOJI3KHO paboTaTh. W) TN R AR
i Kax TosbKO y Tebs1 mosABUTCS YETKOE S = i
= IIpe/icTaBJIeHUE O TOM, UTO Thl U300PEI,

T cobepu HeOOXOAUMbIEe MaTepUasbl 1 HAUMHAU cOOpyKeHHe Mozeu. VcnbITail e€.
< ¥ Ecau mozenp He paboTraeT uiu paboTaeT He Tak, Kak Tebe BUEIOCH, TOCTapancs
=4 MOHATD, oueMy. [losrymaii, kak 5To ucnpaBuThb. O053aTeIbHO 3aMIUCHIBAL BCE CBOU
.,.91: E: JIeICTBUSA U Pe3yJIbTaThl.

a u Korma mosyuuinb pesysbTaT, MOKaXKM €ro KOMY-HUOYAb: JIEJIUTHCA UIeSIMHU

Bcer/ia 3/10poBo.

2

= CMOKEILb OTBETUTD?

= =

(17
35 « HazoBu sTansl padoThl H300peTaTeis
E % * B uém Hay4YHBIIT METOJI CXO:K C IIPOI[ECCOM U300peTEHUA Yero-Ino0?
Qo n + Yem oTvinuaroTca 3TH ABa nmpoiecca?

3

NnonPoOGYA PA30GPATLCA

’ * YT0 MOKHO C/ieJIaTh, YTOOBI CTATh XOPOIIINM H300peTareaemM?
| |

BbITOBbIE
YAOBCTBA

— I3YUYAU U30OBPETEHUA
¥ JAPYTHXJIIOAEU

A bIOepU n300peTEHHNE, 0 KOTOPOM He PACCKa3bIBAJIOCh B yUeOHUKE (UJTH YIIO-
MHHAJIOCh BCKOJIb3b). Hanuiu paboTy 0 TOM, Kak 3TO paboTaeT, HCTOPHIO
n300peTeHus1. MoKellb BHIOPaTh YTO-TO U3 CIIMCKA, & MOYKEIIb IIPUyMaTh CBOM BapHaHT.
» BoiokHOOTIETUTEITD
« KaTka
 PecrimpaTop myim mpoTuBoras
» Crasp
» ByquibHUK
» "'a3oHOKOCHJIKA
» Aaryiniickas (be3omacHas) OysiaBka
* 3aCTEKKA-MOJTHU A
» Mukpocxema

A
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l“ocnoz[b — cambliii Bestukuil M13o6petaTens. B [lepsom nociianun Kostoccsanawm,
B 1 IVIaBe, 16 CTHXe CKa3aHo: «ubo HMm co3daHo ecé, umo Ha Hebecax u umo
Ha 3emae, gudumoe u Hegudumoe: NPecmonsvl AU, 20cnNodCmaa Au, Ha4aAbLCMeda
AU, saacmu au, — ece Um u oaa He2o co30aHo».

[TocmoTpu Ha TO, uTO M300pEs Bor. M co3manbl KocMoc, IIaHeTh, 3BE3/bl. OH
COTBOPUJI BCE PACTEHU U BCEX *KUBOTHBIX. '0CIIO/Ib CO3/1aJ1 BCe 3aKOHBI IIPUPO/IBL.
OH puBE B IeHiCTBIE XUMIUECKHE PEAKIINHU. A TeJIO YeJIOBeKa — BO3MOKHO, CAMOe
yynecHoe Ero nzobperenne»!

IIpoutu npuBeseHHble HUKe ca0Ba u3 Ilocnanusa k Pumiisaam. Tam rosoputcs
0 ToM, uTo bor pemui aButh CBOU KauecTBa yepe3 BcE, yTo OH coTBOpUJ. Yepes
TBopenue OH saBiseT u CBoio boxxecTBeHHYI0 TpUpOAY, ¥ CBOIO BEUHYIO CHILY.

Boxbe TBOPUECTBO HEM3MEHHO OTPaXKaeTCs U B UeJIOBEUECKUX U300peTeHU AX.

Jluct Gymaru paszesiu Ha JiBe KOJIOHKH. B mmepByIo 3amuIIy HECKOJIBKO U300pe-
TeHHUH, caesnaHHbIX [ocozom. IToctapaiics 6paTh Kakre-TO KOHKPETHbIE OOBEKTHI.
Bo BTOpOI1 KOJIOHKE 3anUIIIN U300peTeHN s, B KOTOPHIX YeJIOBEK UCIIOJIH30BaJl UJleH,
moueprHyThie B BoxkbeM TBOpEHUH WU KOTOPBIE IIPHUIILJIN B TOJIOBY H300peTaTe o
rocJjie u3yueHusa boxkeCcTBEHHOI'0 3aMBbICJIA.

Uesl0BEK HUKOI/IA HE CMOXKET M300pecTU UTO-TO, IPEBOCXOAAIee TBOPEHUE
Bora. Ho MbI MOXXeM yYUTBCA, CMOTPSA Ha TO, UTO cOTBOpuJ ['ocozb, U MOIydaTh
OT 3TOr0 [I0JIb3Y U IPUMEHATH [TIOUepIIHY ThIe UJleH B CBOEM TBOPYECTBeE.

Hb60 nHesudumoe Ezo, seunaa cuaa E2o0 u bBoxcecmeo,
0m CO30aHUA MUPA Yepe3 paccmampusaHue meopeHutl 6uUoUMbL...

ITocnauue Pumiaguaam 1:20
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