


TpaekTopua ABUXEHUS

9ra TabanIla TOMOMKET yUalluMCA YACHUTD IPUHITUI OT-
HOCUTEJbHOCTY MEXaHNYECKOTO IBUKEeHNIA.

B pasHbpIxX cucreMax OoTcueTa ABUKEHHE OJHOTO U TOTO
JKe Tejia OymeT ommcaHO pPas3sJIUYHBIM obpasom. Habimomare-
JIX B IOABUXHOM M HEIOJABUKHOI CHCTEMAX OTCUETa OTMe-
TAT PasHyio (GopMy TpPaeKTOPHM, Pa3Hoe 3HAueHHe IIyTH,
CKOPOCTH U IepeMeIleHnsd.

Ha rabaune nmokasan mpumep (ABUKEHUE BEJOCUIIEVIC-
Ta), KOTOPBIA YUYAIITMMCS XOPOIITO N3BECTEH.

WNsobparkennpl aBe cucTeMbl KOOPAWHAT: OJHA — IIO-
nemkHAI X' OY’, gpyras — HenoasmkHasa XOY. 3a Haua-
JI0 OTCUeTa HeMOABUKHOI CHUCTEeMBI OTCUeTa BBIOPAH IIEeHb.
ITosToMy uesOBeK, CUOAIIMIT HA 9TOM ITHE, 3PUTEIHLHO BOCIH-
puHEMaeTcAd KaK HaOJIogaTe/] b, HAXOLAIUICA B HEIO-
IOBUKHOHI CHCTeMe OTcCUeTa.

3a HavaJI0 OTCcUeTa IOABUKHOM CCTEeMbI OTCUEeTa BhIOpA-
Ha paMa IBMIKYIIErocs BeJiocHuIlena. Bejsocuiequcra OTHO-
CHUTEJIbHO PAMbI MOYKHO CUMTATh HEIIOABUIKHBIM.

C 1mesbio JYYIero BOCHPUATUSI MHOTOUMCICHHBIX KPU-
BBIX, M300Pa’KeHHBIX Ha Ta0JuIle, ¥ IPABUJIBHOTO UX COOT-
HOIIIEHUS ¢ KOOPAUHATHLIMU OCAMU U MEXKIY COO0M MCIIOJIb-
3yeTcd caenyomuil rpadpudeckuit nmpueM. Ocu HEIOABUIK-
HOIf cuCTeMbl KOODPAWHAT MOKAa3aHbI CHHUM I[BETOM.
TpaeKkTopuu ocu, HUIIIEJS IepeJHero KoJjieca U Ieqaan Be-
JIOCUIIe[Ia B 9TOI CHCTeMe OTCUeTa MOKA3aHbl TOXKe CHUHUMU
JVMHUASAMHA.

Ocu TIOABMIKHOU CUCTEMBI OTCUETA U TPAEKTOPUU Ilepe-
YHCJIEHHBIX [IeTaJieil, 3a ABUMKEHHEM KOTOPBIX HaOJII0JaeT
caM BeJIOCUIIEJHCT, N300PaKeHbl KPACHBIM IIBETOM.

Hnsa ymobcTBa cpaBHEHUsS TPAeKTOPUIM OJHUX U TeX Ke
JeTajiell B PasHBIX CHCTEMaX OTCUEeTa COOTBETCTBYIOII[ME
TPAeKTOPUU BBITIOJHEHBI PAa3HBIM I[BETOM, U JIUHUU UMEIOT
pasiuuHble HadyepraHus. Hampumep, TpaekTopueil IBUXKE-
HUS HUMIMNEJS B HEMOABMIXHOU CHCTEMe OTCUeTa ABJISIEeTCS
IUKJIONa CUHEro I[BeTa, a TPAeKTOPUel IBUKEHU TOr0 JKe
HUIIIIEJIA B IIOABUKHOM CHCTEMe OTCUeTa — OKPYsKHOCTH
KpacHOro IBeTa.



TPAEKTOPUA ABUXEHUA

TPAEKTOPUS IBUHKEHUS TPAEKTOPUS IBUHKEHUS
B CUCTEME KOOPOUHAT X0V B CUCTEME KOOPIUHAT X'O'Y"

HUMNTENA Kojeca

memanu
ocu
Ilepemernerne Hunnesnsa Kosueca 3a 0,5 oGopora

IIpunaraa rpaduueckas YyCJIOBHOCTH IIOCTPOEHUA Tab-
JINIIBI II03BOJISIET OBICTPO COOTHOCUTEH TPAEKTOPHUH C COOTBET-
CTBYIOIITUMHU OCAMU KOOPIUHAT U COMOCTABIATH UX MEXKIY
coboii.

PaccmarpuBasd rabuaunily, cHadaja Hago o0paTUTh BHAMA-
HUe yJaluxca Ha npocreiiniue ¢hopMbl TpaekTopuii. Camas
IpoCcTasi TPAeKTOPUS Y OCH IIepeIHero KoJjieca BeJIoCuIIena.
B memomBu:KHOII cucTeMe OTCUeTa 9Ta TpaeKTopus m3obpa-
JKeHa IPSIMOU CMHEro IIBeTa, a B MOABUKHON CUCTeMe OTCUe-
Ta, T. €. OTHOCUTEJbHO BEJOCUIEANCTa, OCh KOJieca BeJIOCH-
mena OyIeT HENOABUKHOI, M ee TPAEKTOPHUsA Ha PUCYHKE
mpeAcTaBjeHa TOYKOM KpacHoro mnBeta. Cienyer oTMEeTUTD,
YTO TPAEKTOPUHN B MOABUIKHOII CHCTeMe OTcueTa AaHbl yC-
JIOBHO, 6€3 COOJII0IeHnA UX IIPOCTPAHCTBEHHOTO ITOJIOMKEeHU
OTHOCHTEJhHO BBIOPAHHOIO Teja OTCUeTa. JTO CHEJAHO C
IIeJIbI0 O0ecIieyeH A HanOoIbIe HAalJIIAHOCTY Ta0JIUIIbI.

IToce paccMoTpeHusA IBUMKEHUS OCHU IIEPeIHEro KoJieca
HAJ0 IIPOCJEIUTDh 3a ABUKEHIEeM HUIIIe IS, a 3aTeM — IIefa-
au. TpaekTopus ABUMKEHUA MeJajii B HEIIOABUIKHOM CHUCTe-
Me OTcueTa ABJIsSeTcA HaumboJiee cJa0KHOM. Popma 5Tol Kpu-
BOU 3aBUCHUT OT IIEPEJATOUYHOTO YNCJIA MEKY BEIYIIell U Be-
JOMOM B3Be3NOUKaMU BeJIOCHUIIE[a, a TaKyKe OT JuaMeTpa
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KoJieca. Ha Tabnuiie mokasaHna TpaeKTOPUS JBUKEHU Heia-
JIV CTAHIaPTHOTO JJOPOYKHOTO BEJIOCUIIE A,

3areM cienyeT oOpaTUTh BHUMAaHME yUalliuxcsa Ha IepeMe-
IeHre HUIINe A Kojeca Ipu ero moBopore Ha 180° (3a 0,5 o6o-
pora koJjeca). Ha Tabiuile moKasaHo, UTO IIepeMeIleHusa B
PasHBIX CHCTEMaX OTCUeTa OTJIMYAIOTCS APYT OT ApPyra Kak
110 3BHAYEHUIO, TaK U 10 HAaPaBJIEHUIO.

C mesbi0o MPOBEPKU YCBOEHUA MaTepuaja ydalllIMCs
MOJKHO 3a/1aTh KaueCTBEHHbIE BOIIPOCHI, HATIPUMED:

1) Yemy paBHAa CKOPOCTH HUIIIIEJSA B HUMKHEH TOUKe KO-
Jieca B HeIIOABUIKHOI cucTeMe oTcuera?

2) Yemy paBHa CKOpPOCTh HUIIIIEJIA B BEPXHEN TOUYKe KO-
Jieca B HEIIOABUKHOII CCTEME OTCUEeTa, €CJIM CKOPOCTh ABU-
JKeHUS BeJIOCUIIeAUCTa N3BECTHA?

3) Uemy paBHO mepeMellleHWe HUMNNEJSA 3a OAWH 000pOT
KoJieca B TIOJBMIKHOI 1 HETIOABUMKHOM cucTeMax oTcuera?



OTHOCUTENbHOCTb ABUMXEHUSA

Cucrema orcuera ¥ OTHOCUTEJIBHOCTH ABVIKEHUSA IIPUHAI-
JIEJKAT K BAXKHEHNIIINM IOHATUAM Kypca pusuru. Popmupo-
BaHMe 3TUX IMOHSATHH BCTpedyaeT M3BECTHBIE TPYAHOCTU, KO-
TOpbI€ B 3HAUMTEJbHOI CTEIIeH! BLISLIBAIOTCS OTCYTCTBLUEM
IOJIXKHOM HarIsgHOCTH. JlaHHaa TabJauIla IOMOXKET CO30aTh
B CO3HAHMU YyYaI[UXCSA UYeTKHe 0o0pashbl, CIOCOOCTBYIOII[ME
MOCTPOUTH HEOOXOAUMYIO CHUCTEMY PACCYKIeHUI MPUMEHN’-
TeJbHO K TOM MJIM MHOM KOHKPETHOU 3amayve.

Ha ra6suite n3obpaskeH 10T, PABHOMEDHO ILJIBIBYIIII 1O
TeueHUIO0 peKku. IIo 10Ty neprueHauKyIsapHO ero IBUMKEHUIO
PaBHOMEPHO IIEpeMeIaeTCsd UeJIOBEeK, IBIKEHMNE KOTOPOIo
paccMaTpuBaeTcs OTHOCUTEJNBLHO IIOABUXKHONM M HEIIOABIIK-
HOU cucrem orcuera. IlomBusxHasa cucrema orcuera X OY’
CBs3aHAa C ILJIOTOM, a HenoAsu:KHad XOY — c Geperom.

Hauajo kammoi cucTeMbl KOOPAWUHAT COBIIAAAET C HEIO-
IBM)KHBIM UeJOBEKOM, HAXOIAAIIMMCSA B JII000W TOUKE BbI-
OpaHHOI'O Teja oTcuera. Takas yCIOBHOCTH M300paKeHUd
CIIOCOOCTBYET JIYUIIIEMY IMOHMMAHHUIO BOIIPOCOB, CBA3AaHHBIX
C OTHOCHUTEJIHHOCTBIO ABU)KEHUA. B 9TOM ciayuae JBUKEHUE
paccMaTpuBaeTcs Kak ObI Ila3aMH UejIOBeKa, HaXOIAIero-
cdA B TOUKE Hayaja oTcuera.

TpaeKTopusi OBU)KEHHA UeJOBEeKa Ha ILIOTY IIOKasaHa
OYHKTUPHOI HpAMOM KpacHoro nBera. OTHOCUTEILHO Oepe-
ra (gHa pexu) TPAeKTOPUI ABUXKEHNS Ye0BeKa COBIAAeT
C BEKTOPOM IIepeMeleHud § U IIOKasaHa YepHOil JHHUel.
B mamHOM ciayduae TpaeKTopuA U IIepeMelleHre B KayKIou
cucTeMe OTCUeTa COBIIAAAaloT, HO OHU Pas3jnyaloTCsa B Pa3HbIX
cucTeMax OoTcueTa. ITO yoesxJaeT HAC B TOM, UTO TPACKTOPUS
OTHOCUTEJIbHA, TaK Ke KaK IIepeMellleHlie 1 CKOPOCTh.

PaccmarpuBas mepeMellieHHe YeJOBEKA OTHOCUTEJIBHO
Oepera, HEeTPYLHO yOEAUTHCSA B TOM, UTO €ro IepeMellleHre
OTHOCHUTEJIHHO HEIOABUKHOM CHCTEMbI OTCUETA PABHO BEK-
TOPHOM CyMMe JBYX IepPEeMeIeHull: IepeMeNieHns §; TeJI0-
BeKa OTHOCHUTEJIbHO OB HOM CCTEMBI OTCUETA U IIepemMe-
IeHU s §2 HOJIBUMXHOI CHUCTEMBI OTCUETA OTHOCHUTEJILHO He-

IOLBUKHOMI:
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IIpaBuiio ciaoxkeHus repeMeIennil MoKa3aHo B BepXHell
yacTu TabJUIBI, C TEM UTOOBI IEPCIEKTUBHOE N300parKeHmne
yTrJa MeX,Iy KOOPAUHATHLIMU OCAMHU He BHECJO KaKoHi-a1ub0
OIMMOKY B TIPEACTABIEHUA YUAIIIUXCA O CAOKEHUHN B3aMHO
TMePIEeHANKYITIPHBIX TIepeMelleHnH.

ITockonbKy mepeMellleHIe YeJOBEKA IO IJIOTY U ILIOTA
10 PeKe MPOLOJIMKAJIOCh OJHO U TO Ke BpeMs ¢, TO U3 IIPaBU-
Jla CJIOJKEHHUS IepeMeIlleHNUl MOMKHO IOJYUYUTL IIPaBUJIO
CJI0KEHUS CKOPOCTEHH:

SN V-1

rfie U — CKODPOCTH UeJOBeKAa, MAYIIero IO ILJIOTY, OTHOCH-
TeNbHO Gepera, U; — CKOPOCTH YeJ0BeKa OTHOCUTEIHHO ILIO-
Ta, Uy — CKOPOCTB ILJIOTA OTHOCUTEJHHO Gepera.

TakuMm 06pas3oM, MBI IPUXOAUM K BBIBOAY, UTO TPAeKTO-
puu, mepeMeIeHnusa U CKOPOCTH ABUKYIIIHUXCSA TeJ Pas3jind-
HBI OTHOCUTEJbHO PA3HBIX CHUCTEM OTCUeTa, KOTOphbIe ABU-
JKYTCA OTHOCUTEJNHHO IPYT Apyra.



CtpoeHne atmocdepbl 3emnu

3eMJIs OKpYsKeHa BO3AYIIHON 000JIOUKOII — aTmocpe-
poii, KoTopasa BpalllaeTcsa BMecTe ¢ 3eMJei.

ITosBepxHOCTL 3eMJN SABJIAETCA HUMKHEH I'paHUIEeHd aT-
Mocdepsl, IIJIOTHOCTh KOTOPOM IMOCTEIIEHHO YObIBAET C BHICO-
TOM, MPUOJAMIKAACH K IJIOTHOCTU MATEPUU, 3aMOJIHAOIIEH
MeXKIJIAHETHOE IPOCTPAHCTBO.

Hab6aroneHus 3a MHOTMMY SBJEHUSAMU B aTMocdepe Io-
Ka3bIBAIOT, UTO OHA MMEET CJIOUCTOE CTPOEeHME He IO ILJIOT-
HOCTH, a II0 IIPOTeKAaloIuM B Hel aBJeHuMAM. Ilo coBpe-
MEHHBIM IIPeACTaBJICHUAM, aTMoc(epa 3eMJIU MMeeT YeThl-
Pe OCHOBHBIX CJIOA, uau cpepsl: Tponocdhepy, crparochepy,
mesochepy u Tepmochepy. TouHbIe IPaHUIBI MEXKIY CJIOS-
MU yKas3aTh HeBO3MOYKHO, TaK KaK OHU 3aBUCAT OT BpeMeHU
roja M IIUPOTHI MECTHOCTH, a KPOME BJTOTO, CYIIeCTBYeT
ILJIaBHBIH IIepexo] OMHOT0 CJI0s B IPYToii Mo UX (pU3UIeCKUM
CBOIICTBaM.

B tpomochepe HaxomutTcsa 6ogee 79%, a B cTparocde-
pe — okoio 20% obreit macchl aTmochepsl. Briiie cTpaTo-
chepnl comep:kurcss menee 0,5% Bceit maccel armocdepsl.
Macea e aTMocdepsl okoJio 5,15+ 1015 1,

B HumokHUX cmosax atmocdeps! (1o 20 KM) comep:KuUTCA BO-
OSHOU map, KOTOPLIN obJiafaeT 3HAUNUTEIbLHBIM HOTJIOIIEHN-
eM JIJIMHHOBOJHOBOIO (TeIJIOBOro) uaaydernud. OgHaKO COJI-
HeUHas pajualnus, IPOHUKasa yepes Tporochepy, HarpeBaeT
MOBEPXHOCTh 3eMJIM, KOTOPAas caMa CTAHOBUTCS MCTOUHUKOM
TEILJIOBOTO M3JaydyeHus. IlosTomy Tpomocdepa HarpeBaeTcs
IPEeNMYIIeCTBEHHO OT 3€MHOI ITOBePXHOCTH, CJIEACTBUEM Ue-
ro ABJIseTCs OBICTPOE IajieHle TeMIEePATYPhI C BLICOTOM, I'Ie
OTCYTCTBYeT BOISHOII Imap. OTO IPUBOAUT K BEePTUKAILHOMY
epeMeITeHn0 BO3AyXa, KOHIeHCaIly BOASHOrO Itapa, oopa-
30BaHMIO 00JIAKOB U BHIIAJEHUIO OCAIKOB.

Kpome ocHOBHBIX chep B aTmocdepe CYIIIECTBYIOT aHO-
MaJbHBIE CJIOM, CPEeAU KOTOPBIX CJeAyeT BBIAENUTDH CJIOHN
030Ha (TPexXaTOMHOTO KHCJIOPO/a), PACIIOJOKEeHHLI B CTpa-
Tocepe Ha BoicoTe 20—25 kM. XapaKTepHOH YepPTOH 9TOTO
CJI0sI SIBJIAAETCA ero CIIOCOOHOCTH IIOTJIONIATh YJabTpaduoe-
ToBoe uanyuenme CoOJIHIIA, KOTOpPOE ABJIAETCA THOEJTbHBIM
[JIs1 JKUBBIX OpraHu3MoB Ha 3emJe. IlorioiieHue sTuUM CJIO-
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CTPOEHUE ATMOCOEPbLI 3EMIU

IVIRHSAOIIAPRI:

CocTan ATMOCHEDRL Y €€ HOBEPXHOCTHL
ABOTN8;1%), KICIIOPO 219, APTOH 0,9555)
ADYTAE CABEL B HEAE AL BT A B HEIX KOJAHBCTBAX:

16664

TPOIIOCDEPA

Cromersie oémaka 10—15 kM

9Bepecr 8848 M
DnB0pyc 5642 M




eM yJbTPa()rOJIETOBOIO M3JYUYEHUsS BeJeT K IIOBBLIIIEHUIO
TemMmoepaTypel armocgepsl. Ha Tabuauiie remmeparypa aTMo-
cepbl yKasaHa TOJbKO Ha TIPaHHUIlaX OCHOBHBIX c(ep, II0-
CKOJIBKY OHA M3MEHAETCS 10 OUEHDb CJIOXKHOMY 3aKOHY.

Ha Ttabauie ormeueHs! elne ABa Hanbojee CUJIbHO MOHI-
3UPOBAHHBIX CJIO0s, CIIOCOOHBIX OTPasKaTh AJUHHBIE U KOPOT-
KUe PaJuoBOJIHEL, YTO 00eCIIeurBaeT JAJbHIOI PASUOCBA3D.

Wccnenopanne HUMKHUX CJI0EB aTMOCHEPHI IPOBOIUTCA C
IIOMOIIbI0O CTPATOCTATOB U IIIAPOB-30HAOB, KOTOPHIE IIPE[-
CcTaBJICHBI HA TAOJIUIIE.
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PeakTuBHoOe agBnxeHue

OCHOBOWM pPEaKTHUBHOI'O IBUKEHWS SBJISETCS 3aKOH CO-
XpaHeHUs HMIyJbca. IIperkiie ueM paccMaTpUBATh Deakx-
THUBHOE JBUKEHIE B TeXHUKE, I1eJ1eCO00Pa3HO MOACHUTH €ro
Ha IIPOCTOM IIpUMepe, I'le KOHCTPYKTUBHOE YCTPONCTBO He
3aCJIOHAET (PU3UUECKOH CYITHOCTH SIBJICHUS.

B Bepxmeii yacTu TaOIUIBI CXEMaTHYHO HN300paKeHO
IBU)KEHUE UeJIOBeKa, Ha IIYTH KOTOPOTO BCTPEUYAETCSA HEIo-
IBI)KHAS TeJe)kKa. Ha cxeMy OBMIKeHUS UeJIOBeKa HAJIO-
sKeH rpaduK ero CKOpPOCTH, MOKAa3BIBAIOIIMI, UTO HA BCEM
IyTH OBUKEHUA CKOPOCTh YeJoBeKa IOCTOSHHA U PaBHA V.

Macca uenoBeka m 1 Macca TeJIedKKU OoauHaKoBEI. Ilon pu-
CYHKOM TIOKasaHa [IWHAMWKA [ABUXKEHUA ueyioBeKa. llo-
CKOJIBKY CKOPOCTh UeJIOBeKa IMOCTOSAHHA, TO U eT0 UMIIYJIbC
OyzmeT HeM3MeHHBIM B JII000# Touke myTu. Ho mMnOyJabc cuc-
TEeMbI «UYeJIOBeK — TeJIedKKa» MOJI’KeH OCTAThCA IIOCTOSIH-
HBIM, & CJIeNOBaTEJbHO, HOJXKEH COXPAHUTHCSA U UMIIYJbC
TeJIeJKKH, T. €. OHA OCTaHeTCA Ha IIPeXHeM MecTe. JTO 3Ha-
YUT, UTO CHUJIa B3aMMOJeHCTBUA UeJOBeKa U TeJIe;KKU B Ha-
OpaBJeHUU IBUKEHUS Obla paBHA HYJIIO.

3aTeM YeJIOBEK TOIl JKe MacChl U C TOH K€ CKOPOCTBHIO
BOeraeT Ha TeJIeKKy. B mpezesax Tejle;KKU UeJOBEK IBU-
JKeTCSI C BO3PACTAIOIEd CKOPOCTHIO, ¥ HA KOHIIE TEJIEXKKU
ero CKOPOCTh Bo3pacTaeT B 2 pasa. 3a mpefejaMu TeJeKKU
CKOPOCTH UeJIOBEKA OCTAETCS HeM3MeHHOU. UTo mpounsoigeT
¢ TesiexkKoii? OcTaHeTcs Ji OHA B IIOKOE MJIU IIPUIET B SBU-
sKeHne? AHasmus3 3TOM 3aJayM MOYKET UATU Pa3HBIMU ITYTs-
mu. PaccMoTpuM OAMH U3 HUX.

YBenuueHe CKOPOCTH UYeJIOBEKA MOTJIO IIPOM30HMTH TOJIHLKO
OJ NeHICTBUEM CWJIBI, KOTOpasi W SBUJIACH CJIEACTBUEM €TO
B3aMOJEMCTBUA C TeJeKKoii. s TOro 4YToObI YBEJIWYUTD
CKOPOCTH, YeJIOBEK BBHIHYIKIEH ObLT OTTAJKUBATHCSA OT TEJIEMXK-
Ku. IIpu 5TOM B COOTBETCTBUM C TPETHUM 3aKOoHOM HbIOTOHA
BOSHMKAIOT JIBE CHJIbI, DABHBIE 110 MOYJIIO ¥ IIPOTUBOIIOJIOMK-
HBIE II0 HanpasJgeHumwo (F, = —F,). Cuna F,, gelicTeylomasa Ha

YEJIOBEKA CO CTOPOHBI TEJIEXKKH, IIPUJIOXKEHA K YEJOBEKY U Ha-
IIpaBJIeHa B CTOPOHY €I'0 ABUXKEHUA. Cuna F2’ I[eﬁCTBYIOHIaH

Ha TeJIEKKY, IIPUJIOMKEeHa K TeJIeKKe 1 HallpaBJIeHa B IIPOTH-
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PEAKTUBHOE ABVKEHWE

BAKOH COXPAHEHIA LMIIYIILCA

CXEMA TPAMOTOTHOTO ROSJIYTITHO-PEARTIRHOTO JIRUTATRITS

1200 37¢

BOIIOJIO}KHYIO CTOPOHY. Ilon melicTBHEM STOH CHJIBI TEJIEMKKAa

TOJIyJ4aeT YCKOpEeHWEe W TIPU B3aMMOJEHCTBUU C YETIOBEKOM
-

IIpuo6peTaeT CKOPOCTh U, , IPOTHBOIIOJIOKHYIO II0 HAIIPaBJIe-

HUIO CKOPOCTU ABUIKEHUA desioBeKa. MoayJib 9TOM CKOPOCTHU
MOKeT OBITH Hal/ieH U3 3aKOHA COXPaHEHUA UMITyJabca. VM-
ITyJILC CUCTEMBI «UEeJIOBEK—TEJIEXKKA» J0 U II0CJIE B3aMMO/Iel-
CTBUA OCTaeTCsl HEeM3MEeHHBIM. EcCiim Macca TeJIeKKUW paBHA
Macce 4eJioBeKa, TO CKOPOCTh TeJIe)KKM YMCJIEHHO paBHA Ha-
YaJIbHOU CKOPOCTU UYeJIOBeKa, HO ITPOTHBOMIOJIOMKHA IO Ha-
IIPaBJIEHUIO U OYZET COXPAHATHCA IIPU OTCYTCTBUU TPEHUA.

IIpu Bammuuy CUJI COIIPOTUBJIEHUS AJIsI HEIPEPHIBHOTO
JIBIKEHUA TEJIEKKU HeO0XOUMO, UTOOBI JBUKEHIE YeJI0OBEKa
TIOBTOPAJIOCh WJIM UYepe3 TeJeXKKY IIpo0erajl HelpepbIBHBIN
OTOK Jifofieii. B aToM caydae Ha TeJIe;KKy cuja OymeT aeicT-
BOBATH HEIIPEPHIBHO. OTY CUJIY Ha3bIBAIOT PEAKTUBHOM CUJIOMN,
a IBMKEHUe II0J JefiCTBHEeM 9TOU CHJIBI — PEeaKTHUBHBIM.

PaccmorpenHas cxema B3aMMOJIEMICTBUSA UEJIOBEKA U Te-
JEeKKU JIEKUT B OCHOBE PAOOTHI HNPAMOTOUYHOTO BO3YIII-
HO-PEaKTUBHOTO JABUTATEJA, KOTOPBIN MPEACTaBIeH B HUMK-
Hel yacTu TaOIUITEI.

JBurarens npencraBigeT co00M OTKPBHITYIO C ABYX CTO-
POH TPyOy IIEPEeMEHHOTO CEeUeHUA, BHYTPU KOTOPOH HAXO-
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IUTCA YCTPOMCTBO IJis CXKUTAHUA TOILJINBA — (POPCYHKU.
Ilepenuas, pacmupdAmmIascs dYacTb TPYObl Ha3bIBaeTCA
anpdysopomM, cpegHAdA, Te PaCIOJJOKeHbI (POPCYHKU, —
KaMepoll CropaHus, 3aSHAI YaCTh — COILIOM.

Ilpu gBUMKeHHMM TaKOIr0 JBUraTesass B armocdepe 0es
CoKUTaHUS TOIJINBA CKOPOCTH BXOIAIIET0 X BBIXOAAIIETO 13
Hero Boaayxa OymeT OoAMHAKOBOIi, M pPeaKTHUBHAA CUJIa He
BO3HUKHET.

Ecinu xe npu ABMMKEHUU IBUTATENS CIKUTATh TOILJINBO,
TO BO3AYX OyZeT HarpeBaThCHA, €T0 JaBJIeHNE BO3pacTeT U OH
CTaHeT PacIIUPATHCA BO BCe CTOPOHBI, HO, BCTPeUas IMPOTH-
BOJaBJIEHE BXOIAIIEN CTPyU CO CTOPOHBI Auddysopa, BO3-
IyX HAYMHAET PaCIIVUPATHCA B CTOPOHY MEHBIIIETO JaBJe-
HUS, B CTOPOHY coiia (rpaduK mM3MeHEeHUWs NaBJIEHUA II0
BCeH IJIMHEe MBUTATEJNS IMOKasaH Ha pucyHkKe). Ho Tak Kak
IaBJIeHNEe B KaMepe Cropauus BEIIIe HAPYsKHOTO, TO Harpe-
THIH BO3AYX M IPOAYKTHI CTOPAHUS, BEIXOAA U3 COILIA, IPU-
00peTalT CKOPOCTh, IIPEBBIMIAIOIYI0 CKOPOCTb BXOMSIIETO
Bo3ayxa. OGBIYHO CKOPOCTH Ta30B IO BBIXOMle M3 COILJIA B
2—3 pasa IpeBBIINIAaeT CKOPOCTh BCTPEUHOTO OTOKAa. Takum
00pa3oM, BOBHMKAET PeaKTUBHAS CUJia — CUJIa TATH.

ITpu paccmorpenunu cxembl pabOTHI IPAMOTOYHOTO BO3-
IYIITHO-PEaKTUBHOTO ABUTATENA HEOOXOAMMO O0PaTUTh BHU-
MaHVe Ha rpa)MK N3MeHEHUA CKOPOCTU BO3AYXa, ITPOXOMIsI-
I[ero uepes ABUTATENb. IIpU 9TOM CJIeAyeT COIOCTABUTH €ro
¢ rpadKOM CKOPOCTH IBUKEHUSA YeJOBeKa U OTMETUTH OC-
HOBHYIO 3aKOHOMEPHOCTh — YBeJINUEHNEe CKOPOCTH BHIXOJSI-
el Ta3oBO# CTPyHU IO CPABHEHUIO CO CKOPOCThIO Haberaro-
II1ero IOTOKA.

Ha msmeHeHUUM CKOpPOCTH U AaBJeHUA rasa B 30He nud-
dysopa u colia 3a0CTPATH BHUMAaHNE YUaIllUXCA HA JaHHOM
aTarie n3yueHus Kypca pusurm He caeayer. K atomy MOXKHO
BEPHYTHCA IPU PAaCCMOTPEHUU 3aKOHA BepHyin.

IIpamoTouHBI!T BO3AYIIHO-PEAKTUBHBIN [JBUTATENH HeE
rMeeT HY OJHOI Bpalraiolelicsa eTai, Ho 00J1amaeT 1 cylie-
CTBEHHBIMH HeIOCTATKaAMM. ITOT ABUTATEJb He MOMKeT obec-
EeUYUTh CAMOCTOATEJbHBIA B3JIeT caMoJieTa, TaK Kak IIpu
B3JIeTe HeT JOCTATOYHOrO BCTPEYHOTO BO3AYIIIHOT'O IIOTOKA.
ITosToMy camoJIeTBI C TAKMMU IBUTATENAMU TOJYKHBEI CHAO-
JKaThCsA JOIOJHUTEJNLHBIMU ABUTATEIAMU JJIA pasroHa. Bro-
PBIM HEJOCTATKOM IIPAMOTOYHOTO BO3YIITHO-PEAKTUBHOTO
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JBUTATEJS ABJIAETCA €r0 HU3KAas 9KOHOMHUUYHOCTH Ha MaJIbIX
ckopoctax. Beicokum KIIII sToT gBUraresns o6sagaer TOIHKO
OpU CKOPOCTAX, B 4—5 pas IPEBBIMIAIOINX CKOPOCTH 3BYKa
(5000—6000 KM /u).

B pacnpocTpaHeHHBIX B aBUAIMU PEAKTUBHBIX JBUTATE-
JIAX B IlepeJHell 4acTH yCTAaHABJIMBAIOT KOMIIPECCOD, KOTO-
PRIl U HAaTHETAeT BO3AYX B KaMepy CropaHusd.

Ha rabsuiie nmoxkasaHbl IPpUMeEPHI UCTOJB30BAHUS TTPUH-
mUna PeakTUBHOTO IBM)KEHUWSA B caMoJeTax, pakKerTax, Ha
MeJKUX PEUHBIX CyJaxX.

IIpuHIIUTT peaKTHMBHOTO [ABUKEHUA B 0OEBBIX paKeTax
IPUMEHSAJICA JaBHO, U HA Ta0JIUIle IPEJCTABJIEH KOPIIYC PaKe-
TBHI C TOPSAIINM IIOPOXOBBIM 3apAanoM. IIpu cropaHuu IIOPOXO-
BOTO 3apsijia U3 COILJIa BBIPHIBAIOTCA Tras3bl. [[BUIKeHUe ra3oB
Ha yYacTKe COILIa MMeeT YCKOPEeHHBIN xapakTtep. IlosTomy
BO3HUKAET PEeaKTWMBHAA CWJa TATHU, 3aCTABJAIOIIAA KOPIYC
JIBUTATHCS B CTOPOHY, TPOTUBOIIOJIOMKHYIO BEIXOIY Ta30B.

MpIcab 0 MPUMEHEHUN PEAKTUBHOTO ABUTATENIA IJIs JIeTa-
TeJbHBIX alllIapaTOB BIIEPBBLIE B MUPE UETKO CHOPMYIUPOBAT
pycckuii nmsobperaTesb — peBosonuonep Hukomait MBawmo-
BuYy Kubamsumu B 1881 r. IIpuroBopeHHBIN K CMEPTHON Kas-
HU 3a yuacTue B youiictBe Amekcauapa II, Kubaabumu, Haxo-
IACH B 3aKJIIOUEHNM, COCTABUJI ITPOEKT JIETATEJILHOTO amnmapa-
Ta, KOTOPBIil N300pakeH B JIEBOIT YacTU TAOJIUIIBI.

B 1903 r. KoucrauTun dayapaoBud [ [1oIKOBCKUI BIIep-
BbI€ OITyOJIMKOBAJI TEOPUIO ITOJIeTa PaKeThl 1 HAYUYHO 000CHO-
BaJl BO3MOKHOCTH NPUMEHEHUs PEaKTUBHBIX IBUTaTesei
IS MeXKILJIaHETHBIX cooOlrmieHuii. IIpoeKT KocMmuecKoro
KOpabJid ¢ KUIKOCTHBIM PEAaKTUBHBIM JIBUTATEJIEM, IIPEIJIO-
sKeHHbIN ITMoIKOBCKUM, MIOKAa3aH Ha TabJIuIle.
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Kocmuuyeckuit kopabnb «BocTok»

Tabsuiia mocBAIlleHa IIePBOMY B MUpPe TOJIeTy UeJOBeKa B
KOCMUYECKOe IIPOCTPAHCTBO. OTOT IIOJIET OBLI OCYIIECTBJICH
12 anpens 1961 r. jeTunKoM-KocMOHaBTOM Maiiopom Opuem
AunekceeBuuem 'arapmubiM Ha KocMuUYecKoM Kopabiie «Boc-
TOK», KOTOPLIN mOKasaH Ha Tabauiie. KocMuueckuii KopabJib
«BocTOK» OBLI BBIBEEH Ha OPOUTY TPEXCTYIIeHUaTOll pake-
TOH-HOCHUTEJIEeM, N300PaKeHHOMH B JIEBOM YaCTU TaOJINIILI.

Pakera-mocuTes b COCTOSIA U3 II€CTU OJIOKOB 1 TOJIOBHO-
ro o0TeKaTeJsI, KOTOPBIN 3alTuINal KOCMUYEeCKH KopalJib
OT a’POAMHAMUYECKMX HATPY30K B IJIOTHBIX CJIOAX aTMO-
cdepbl BO BpeMs BbIBeIeHUA ero Ha opourty. IlepBasi u BTO-
pasd cTyIeHU BKJOUYAJU B ce0sA IEeHTPaJbHBIA 1 YeThIpe 00-
KOBBIX 0JIOKA, I'Jle PasMeIaanch KUIKOCTHLIE PeaKTUBHbBIE
neurarteau. TpeTbs cTyenb ObIIa OCHAII[EHA CAMOCTOATE N b-
HBIM ABUTaTejieM. B cyMMe MOIITHOCTH ABUTATEJNbHBIX yCTa-
HOBOK PaKeThI-HOCUTEJsI KOCMUYeCKoro Kopabasa «BocTox»
cocraBasgeT okoso 20 MuH JgomaguHbIX cui. Obmias miInHa
pakersl 38 M, a fuameTp ee ocHoBaHuA — 0KoJ0 10 M. IToc-
Jie OTIeJIeH!Us T'OJIOBHOTO O0TeKaTeJsd U IIOoCJefHell CTyIeH!
PaKeThI-HOCUTEJS KOpPabJb-CIIyTHUK HAuaJ CBOOOMHBIN ITI0-
JIET 110 OpOUTe BOKPYT 3eMJIU CO CKOPOCTHIO, IIPUMEPHO PaB-
"o 28 000 KM /4.

Ilepuon oOpaieHuss KOCMHMYECKOrOo KOpalOJisi BOKPYT
3emiu ObL1 paBeH 89,1 MUH; NPOAOIKUTEILHOCTEL II0JIETA
108 MuH; MEUHEMAJILHOE yIajJieHle OT IIOBEPXHOCTU SeMJIU
(B mepuree) O6b10 181 KM, a MaKCcUMaJbHOE PaCCTOAHUE
(B amoree) cocraBasamo 327 KM; yroJ HaKJIOHA ILJIOCKOCTH
opouUTEI K 9KBaTOpy 65,4°; Macca KOCMHYECKOTO0 Kopao-
JISI-CIIyTHHUKA C IIUJIOTOM cocTaBuja 4725 Kr.

Bo Bpems moJieTa ¢ KopabiieM HOAAepKUBaJIaCh JBYCTO-
POHHSA paanocBsa3b. Kopabyb ObII TaK:Ke CHAOMKEH TeJIeBU-
3MOHHOY YCTAaHOBKOU IJi HAOJIIOJeHUA 3a KOCMOHABTOM C
3emiu. Iluranue Bcell 3JIeKTPOPAIMOTEXHUUECKON almapa-
TYPbI Ha 0OPTY KOPabJid OCYIeCTBJIAIOCh OT XUMUUYECKUX U
coJIHeUHBIX OaTapeii. KabnHa KOCMOHABTA MMeJIa HECKOJIb-
KO MJJIIOMUHATOPOB C JKAPOIPOYHBIMHU CTeKJaMu U ObLia
repmerusupoBana. OmZHAKO KOCMOHABT wuMeJ cKadaHAp,
TepMOIIIJIEM W TepMOIIePYaTKH, UTO 00ecIeurnBaio COXpaHe-
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HUe KU3HU 1 Pab0TOCIIOCOOHOCTH B CJIyUuae HAPYIIIEHU Iep-
MeTHUYHOCTH Kabuabl. HopManbHBIE YCI0BUSA JKU3HU B KaOU-
He IOAeP:KUBAJINCHh aBTOMAaTHUECKON aIapaTypou.

CJl0’KHBIE aBTOMATHUUECKNE YCTPOMCTBA HATIPABJIAJIN Pa-
KeTy 10 3aJaHHOUM TPaeKTOPUU, YIIPABJIAIU JBUTATEIbHOMN
yCTaHOBKOIi, cOpachiBayii OoTpaboTaBIle CTYIeHW PaKeThl,
OPUEHTHPOBAIN KOpabyib B IMIPOCTPAHCTBE, BKJIIOUAJIUA TOD-
MO3HBIE [IBUTATEJNU, NENCTBYIOINE HABCTPEUY ABUMKEHUIO
Kopabuia, u T. 1. BmecTe ¢ TeM B pacnopsa:KeHUU KOCMOHABTA
OBLIO M PYYHOE YIIpaBiieHne KopabaeMm.

ITocie obGyieTa 3eMHOTO IITapa B COOTBETCTBUY C HAMEUEH-
HO¥ IIPOTpaMMOM KOCMUYECKUI KOpabJb-CIIyTHUK ¢ KOCMO-
HaBTOM IpusemMmujiacAd BOau3u gepeBuu CmenoBka TepHOB-
ckoro pariona CapaToBCKOIi 00J1aCTH.

Ha Tabauiie mokasaH BHEIIHUI BUJ U PACIIOJIOYKEHNE OC-
HOBHBIX Y3JIOB CUCTEMBI KOCMUUECKOTO Kopabys «BocTok»,
a TaK’Ke IPUBeJIeHA cXeMa IIPU3EeMJIEHUA KOCMUUECKOTO KO-
pabas. MoMmeHTY Hauajia CIIyCKa IIPEAINeCTBYeT CTporas
opueHTaIusa Kopabjs B mpocrtpascTBe. TOJNBKO Ipu mpa-
BUJIBHOI OpHUEeHTAaINuy KopabJid BKJIIOUEHYe IBUTraTee cuc-
TeMbl TOPMOKEHUSA IIOBEJeT K YMEHbBIIIEHUI0 CKOPOCTH €ro
nBrkeHnsa. C OKOHUYAHUEM IIPOIlECCa TOPMOXKEHU A IIPOUCXO-
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OIUT OTHAeJeHuWe IOCJefHell CTyIeHH pPaKeTbl-HOCUTeJS OT
KabWHBI, U C 9TO0 MOMEHTa HAUMHAaeTCs pasmeibHOe UX
IBUKEHUE.

TopmoskeHre Kopabasa mpu Bxoje ero B armochepy ocy-
IIECTBJSAJIOCH 3a CUET BhIOpPACHLIBAHMS IIapalllioTa, KakK 9TO
mokasaHo Ha Tabauiie. I[IpuseMieHre KOCMOHABTA TPOUCXO-
IWJIO IyTeM eTro KaTamyJbTHUPOBAHUWSA W MOCAJKM Ha CaMO-
CTOATEIHHOM MAapaIioTe, XOTd BO3MOKHO OBLIO MpU3eMJIe-
HIEe U COBMECTHO ¢ KopabJieM.

Benen sa xocmumueckum mosierom FO. A. T'arapuna mo-
cJIeZlOBaJI IIeJIbIH DS II0JIETOB COBETCKUX U aMEePUKAHCKUX
KOCMOHABTOB. Bo BpeMs 3THX TOJETOB M3yYasioCh OKOJIO-
3eMHO€e IIPOCTPAHCTBO, BINAHNE KOCMHUYECKHX IIOJIETOB Ha
OpraHmu3M UYejIOBeKa, oTpabaThiBajiach PaKeTHAas TeXHUKA U
TeXHUKa II0JIETOB.

ITapannensbHO ¢ U3yYeHUEM OKOJO3€MHOTO ITPOCTPAHCT-
Ba BeJUCH PABOTHI U IO UBYUEHUIO OKOJIOJYHHOTO ITPOCTPaH-
cTBa 1 JIyHBI, UYTO MMEJIO MCKJIIOUNTEJIbHOE 3HAUEeHNE B 00-
el mporpaMMe MCCJIeI0BaHUA KOCMOCA.

IIpoGaemsbl usyuenus JIYHBI 1 IJIaHET MOTYT OBITH pellre-
HBI C TIOMOIIBIO ABTOMATUYECKUX CPECTB.

IIpu mosnerax aBTOMaTMuecKMX cTaHIUi K JIyHe mpoBo-
Iujaach OTPabOTKa PasHOOOPA3HBIX 5JEMEHTOB KOHCTPYK-
Ui ¥ BO3BpAIlleHUSA Ha 3eMJII0 KOCMHUUYECKMX allllapaToB,
BXOJAINNX B aTMoc(epy coO BTOPOII KOCMHUYECKON CKOpO-
crpio. Tak ObLIO ¢ aBTOMaTMyecKoil crannueint «JlyHa-16»,
KOTOpasi, COBEPINNB MATKYIO MOCAAKY Ha MOBEPXHOCTH JIy-
HBI ¥ B3AB 00pasIibl JIYHHOI'O I'PYHTA, 0JIar0II0JYYHO BO3Bpa-
THUJIaCh HA 3eMJIIO.

Benmowm aToit paboThl IBUJICA IOJIET COBETCKOI aBTOMA-
Tuyeckoii craunuu «JIyHa-17», koropas 17 noaopa 1970 r.
mpousBejia MATKYI0 IIOCAAKy Ha JYHHYIO HIOBEPXHOCTH B
patione Mopa Ho:xneii.

BrepBble B MCTOPUM KOCMOHABTHUKY Ha JIyHYy OBLI mO-
CTaBJIeH aBTOMATUYECKHWH JYHHBIH CaMOXOIHBIN ammapar
«JIyHOXOm-1», TpegHABHAUEHHBIN AJIA HAYUYHBIX HCCJIEIOBAa-
Huii. Bo BpeMs ero paboThl Ha IOBePXHOCTHU JIYHBI IIPOBOA-
Joch udyuenvie ¢pusuku JIyHbI 1 KOCMUYECKOT'O IIPOCTPAHCT-
Ba. Ompegensayicsa XUMHUYECKUIN COCTAaB IIOBEPXHOCTHOTO
CJIOS JIVHHBIX ITOPOJ 1 MX MeXaHUUYeCKUe CBoMcTBa. Pe3yib-
TaThI NCCJAEeTOBAHUN MepeaBauch Ha 3eMJIIO.
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IToxer IO. A. T'arapuna ABMJICSI OCHOBOM IIOCJIEIYIOIITMX
mojsieroB craunuii «Canor-6» u «Camior-7». Ho mambosiee
3HAUUTEJNbHBIM IIPOEKTOM STOT0 POAA CTaja KOCMHUUecKas
craunua «Mup», ceirpasiias Hanboaee 3HAUUTEIbLHYIO POJIb
B OCBOEHHUH KOCMOCA UeJIOBEKOM.

IlepBruIii 610K 5TO# cTAaHINMK OBLII OTIIPABJEH B KOCMOC
20 ¢deBpana 1986 r. u gomoaHancsa momayaaMu. OpouTaib-
HBIM KOMILIeKC (popmupoBasica go 1996 r., xorma pecypc
OBLI cTaHITMel MBaKIbl BLIpAOOTaH U Havauch coou B pabo-
Te 000pyAOBaHUA, U3-3a CEPUU aBaPUU U IIOJIOMOK GOPTOBO-
T0 000PYZIOBAHUSA CTAHIINA CTAJIa HEeHAAeKHOM, U ee PeIlnin
JUKBUAUPOBATD.

B xomeunom BapuaHTe AjuHa craHnuum <«Mwup» ObLIa
50 m, macca 140 1, Bpamasach BOKPYr 3eMJH Ha PacCTOs-
Hun 300—400 kM. Ha craHmum moObIBAIM IPEACTABUTEIN
12 cTpaH.

B reuenune 9 ser 11 mecsanes u 20 gueii craniua « Mup»
9KCILIyaTUPOBAJIach B HEIIPEPHIBHOM IIHUJIOTUPYEMOM PErKIU-
Me ¥ ObljIa 3aTOIJIEHA B akBaTopuu THUXoro okeaHa BeCHOM
2001 r.

B macrosiee BpeMsa paboraer Me:kayHapogHas KOCMU-
yeckas crannua (MKC). Tpers pecypcoB MKC mpunamie-
KuT Poccum. MaTepuasbl Ha CTAHIIUIO HOCTABJISAIOTCS T'PY-
30BBIMU Kopabaamu «Coios» u «IIporpece».

Macca MKC K KoHIy cTpouTejbcTBa gocturHer 470 .
MunumanbHOe yaanesne ee oT mosepxuoctu Semuau 380,4 K,
MakcumasibHoe — 403 KM.
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Tennon3onsaynoHHbIE MaTepuvuanbi

TemmonpoBOAHOCTh MaTEPUAJIOB B Kypce GU3UKU OCHOB-
HOI INTKOJIBI M3yuaeTcsA TOJBKO KauecTBeHHO. M3yueHue
STOI TEeMBI COIPOBOKAAETCS TPASUIIMOHHBLIM KCIIEPHMEH-
ToMm. IIpuBoAsMMEIe B yueOHMKE IPUMEPhI I CPABHUTEIbHA
XapaKTepUCTUKA TeIIJIOMIPOBOAHOCTY HEKOTOPBHIX TUIINYHBIX
MaTepraioB CIIOCOOCTBYIOT 3aKPeIIeH U0 JaHHO# TeMbI. Bo-
Jlee IPOUYHOMY YCBOEHHIO yueOHOro martepuajia 0yaeT CIo-
coOCTBOBATH UJJIIOCTPATUBHBIN MaTepuas Tabautibl. Ha Heit
IMOKAa3aH y4YeT TeIJIONPOBOAHOCTU CTPOUTEJbHBIX MaTepua-
JIOB B JOMOCTDPOEHUH.

Tabauma mpeacraBiasgeT cO00M ITKAJy TEILJIOIPOBOIHOC-
Tell pPasJNUYHBIX CTPOUTEJIbHBIX MaTePUaJOB, IOCTPOCHHYIO
B OTHOCUTEJHLHOM MacIiTabe Mo CJeAYIoIeMy MPUHITUIY.
W3BecTHO, UTO KOJMUECTBO TEILJIOTHI ), IPOXOAsIliee uepes
CTeHy B TeueHUe BPeMeHU T, IPSIMO IPOMOPIIMOHATIBHO pPas-
HOCTH TeMIepatTyp (¢; — 1,), IIOLIaAM CTeHbl S U BpeMeHHU T

¥ 00paTHO IPOIOPI[MOHANBLHO TOJIIUHE CTeHbI /:

rme A — KO3(P(PUIMEHT MPOIOPIHMOHAJILHOCTH, XapaKTepu-
3YIOIINI CBOMCTBO MaTepuaja. ITOT Koa(pUuiiueHT Ha3bIBa-
€TCA TeIJIOIPOBOAHOCTLIO.

Ecau momycTuTh, UTO IpU PABHOHU IJIONIAMM CTEHEI, pPas-
HOCTH TeMIIEpaTyp U BPEMEH! Yeped pasJInyHble MaTepuaJbl
OPOXOAUT OJHO U TO K€ KOJIMYECTBO TEIJIOThI, TO 3TO BO3-
MOJKHO TOJIBKO 3a CUeT M3MEeHEeHUdA TOJIIIUHBI MaTepuaJia.
IIpu ogmHAKOBOM Imepexoje KOJUUECTBA TEIJOTHI TOJIITNHY
MaTepuaJia Hy»KHO U3MEHATH IIPOIOPIIUOHAIBHO €TI0 TEeILIOo-
IPOBOJTHOCTH: YeM MEHBIIIE TEIIJIOITPOBOTHOCTD, TeM MEHbIITEe
IOJIJKHA OBITH M TOJIUHA MaTepuaja. ITO IT03BOJISET TEIJIO-
OPOBOJTHOCTh MATEPHAJIOB IPEACTABUTDL I'papmueCKU B BUIE
moJI0C pasHoOM ToamuHbl. Ilo aTOMYy IIPUHIUIIY IIOCTPOeHA
MIKAaJa TOJIIUHBI MAaTEPUAJIOB IIPYU YCIOBUU MX OJMHAKOBOM
TEIJIOMPOBOSHOCTU. Sa eIUHUILY ITUPUHEI IOJOCHI IIPUHSA-
Ta TeILJIOIIPOBOIHOCTD BOMJIOKA.
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B BepxHell wacTu TaOMUIBI MOKa3aHLI paspe3bl CTEH,
TOJIIMHA KOTOPBIX YKa3aHa ¢ COOII0AeHneM OTHOCUTEIbHO-
ro Maciirada Io TOMY ke HMPUHIMIY, YTO U IIKAaJa TEeIJIo-
npoBogHOcTel. CiieyeT OTMETUTDH, UTO MAaCIITAOBI IIOCTPO-
eHUsA TOJIIUHBI CTEH U IITKAJbI TOJIIUHBI MaTepPUAaJOB pas-
HbIe IJIs 00JIbIIel HATJISITHOCTH.

Ha rabuuiie mpencTaBjeHbl CTEHBI JKUJIBIX 3IaHUN U3
MaTepuaJioB, Hambojiee 3HAKOMBIX yualmuMmcs. Ilepen pac-
CMOTpPEeHHEeM TaOJIUIbI CJIeAyeT HAIIOMHUTEL, UTO TEIJIOIPO-
BOAHOCTH MaTepuaJia 3aBUCHUT OT BUJA MaTepuaJia U ero Io-
pucTOoCTH. ¥ IMOPUCTHIX MAaTEPUAJIOB TEIJIO IPOXOIUT Uepes
MaTepuaJ U uepes IOpPhI, HAOJHEHHbIe Bo3ayxom. Temio-
MPOBOJHOCTH Bo3ayxa oueHb MaJja (0,02), BciaencTBue uero
OH 3aTPYAHAET MPOIeCC TeIJIolepesaun uepes3 cTeHbl. Tell-
JIOIIPOBOAHOCTh CYXHX IIOPHUCTBHIX MATEPHAaJIOB SABJISIETCS
IMPOMEXYTOUHON MeXKJy TeIlJIOIIPOBOSHOCTRHIO BeIeCTBA U
Bo3ayxa. Uem 0oJibIlle TIOPUCTOCTH, T€M MEHBIIIe TeIJIOIPO-
BOJHOCTL MaTepuaja.

OueHb CHUJIbHOE BJMSHNE HA TEIJIOIPOBOSHOCTH OKA3bI-
BaeT BJAYKHOCTh MaTepuajia, TaK, y BOABI TEIJIOIPOBOI-
HOCTB B 25 pas 6oJibllle, UeM Yy BO3AyXa.
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Ha TemionpoBogHOCTS OKa3bIBaeT BIAUSHUE U CTPYKTYpa
maTepuasia. IIpu coucToM MM BOTOKHUCTOM CTPOEHUY Ma-
Tepraja TEeIJIOIMIPOBOJHOCTh 3aBUCUT OT HAIlPaBJIEHUS Tel-
Jomepefiayy MO OTHOIIEHWIO K BOJOKHAM MU cjosaM. Ha-
MIpUMep, [IJA JepeBa TeIJIOIPOBOSHOCTb IIPU HAIPABJICHUU
TerJIonepeau BAOJIh BOJOKOH B 2 pasa OoJibIlle, UeM IIpHu
HaIpaBJIEHUU ee IoIePeK BOJIOKOH. [109TOMY TOPITOBBIH 11O
nMeeT OOJBINYI0 TeIJIOIPOBOAHOCTL, ueM goinarhiii. Ilo
ATOM Ke IPUYUHE B JePEeBAHHBIX JOMaX IPOMEP3aHUE CTEH B
CUJIbHBIE MOPO3bI HAUMHAETCA C YIJIOB JOMA.

B kauecTBe yTremamTesiell CTeH IMMPOKOE IPUMEHEHUE
TIOJTYYMJIN IIJIUTHI U3 OTXOJOB APEBECUHBI U APYTUX BOJIOK-
HUCTBIX PACTUTEJNbHBIX MATEePUAIOB, KOTOPLIE IIOIBEPTaioT
M3MeJbUeHUI0, IPEeCCOBAaHUIO 1 TePMUUYECKO 00paboTKe.

Ha TenysonpoBoAHOCTS OKa3bIBAET BAUSHUE U BeJIUUUHA
mop. MeJKOIOpUCThIe MaTepuabl 00JIaJal0T MEeHbIIeH Tem-
JIOTIPOBOAHOCTHIO, UeM KPYIHOIOPUCTHIE. ITO 00bACHIETCA
TeM, UTO B KPYIIHBIX IIOPAaX BOSHUKAET ABUKEHNE BO3AyXa U
TerJonepeaya 3a cueT KOHBEKITNH.

B BepxHel yacTu TabAUIBI TOKAa3aHBI KUPIUYHBIE CTe-
HBI, BBIJIOKEHHBIE 13 OOBLIKHOBEHHOI'O0 M IIYCTOTEJIOr0 KUP-
nuua. M3 pUCcyHKa BUIHO, UTO IPU YKasaHHON pPasHOCTU
TeMIepaTtyp (Hapy:KHas Temieparypa —26 °C, a BHyTpu II0-
mernenus 18 °C) ToaminHa CTeHBI, CIOMKEHHON 13 KUPINUa,
cocraBiyiAeT 64 cM, a TOJIIMHA CTEHbBI, BHIITOJHEHHOMN U3 IIyC-
TOoTeJoro Kupnuua, — 51 cm. MHTepecHO OTMETUTH, YTO
TOJIIIMHA CTEH B JOMaX MAJIOH ATAKHOCTHU OIIPEeIAeTCa He
UX IPOYHOCTHIO, 4 UX TEIJOIPOBOAHOCTHI0. UMEHHO 9TUM U
00BACHAETCS, UTO B CTAPHIX JJOMAaX CTEHBI OUEHBb TOJICTHIE.

C pas3BUTHEM TPOMBINIJIEHHOCT CTPOUTENLHBIX MaTe-
puraioB MoABIAOTCA 6oJiee dh(PeKTUBHBIE B TEIIJIOBOM OTHO-
IIeHUW MaTepuajibl, HampuMep KepamMsuTobeToH. B sTom
MaTepurajie B KauecTBe 3aIlO0JHUTENsS IJisd OeTOHA MCIIOJIb3Y-
IOT KepaMB3UTOBBIM T'paBuii, KOTOpbIi 3anumMaeT 60—90%
oobeMa. KepaMa3uTOBBIN TI'paBuil IIpeiCcTaBJsAET COOOI IIO0-
pucThIe TpanyJab! (Imapukm) pazmepom ot 5 g0 40 MM, KoTO-
pble OJIYUYaIOT IPU O0KUTE JIETKOIJIABKUX TJIMH.

IIpumenenue xKepaM3uTOOETOHA ITO3BOJIMJIO YMEHBIIUTD
roammuHy cred mo 30 cm. IIpaBga, mpuMeHeHue aepesa IIo-
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3BOJISIET YMEHBIIUTL TOJIIUHY CTeH A0 15 cM, HO JepeBo B
CUJIy CBOMX MEXaHWUYECKWX CBOWCTB HE MOXKET MCIOJIb30-
BaThCA JIJI BO3BENEeHUs CTEH B JoMax 0oJiee IBYX 9TaKei.

Ha ra6iuiie Tak:Ke IIpeacTaBjeH pa3pe3 CTeHbI 13 0eTo-
Ha ¢ yremaurejgeM. BeToH u yrenaurenb o0pasyioT egUHYIO
naHeJ b, KOTOPYIO UBTOTOBJSAIOT Ha 3aBOJE U NOCTABJIAIOT Ha
CTPO#KY B roToBoM Buje. [IpyMeHeHUe TaKUX HaHeJeHd Io-
3BOJINJIO TOBECTU TOJIIIIUHY CTeH 10 14 cMm.

PaccmarpuBas TabauIly, MOKHO cOejaTh BBIBOZ, UTO,
yem OoJiee s(h¢eKTUBHBIE MaTepHaJbl IIPUMEHAIOT, TeM
TOHBIIIE CTEHBI, a ATO JaeT 9KOHOMUIO CTPOUTENHLHBIX MarTe-
PHUAJIOB U YAEUIEBJIAET CTOUMOCTb CTPOUTEJIHCTBA.
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OBuratenb BHYTPEHHEro cropaHuvs

Paccmorpenue TabuIlhl Mesiecoo0pasHo HauaTh ¢ U3yde-
HUS IPOCTEHMIIIEro TeIJIOBOT'O ABUTATEJSA OJHOPA30BOTO Heii-
CTBU.

JBUraTesab COCTOUT M3 IIUINHAPA 5, TOPIIHA 6 U cBeuu
sasxurauus 10. Ilpuniiun paboThl IBUTATEJISI OUeHb IPOCT U
MOJKeT OBITh IIPOJEMOHCTPHPOBAH B KJjacce. KamHyB He-
CKOJIbKO Kallejib OeH3WHA Ha AHO IMUJIWHAPA U 3aKPBIB €ro
MOPIITHEM, II0al0T BEICOKOE HAIIPAXKEeHIe Ha CBeuy 3a’Kura-
HusA. OT UCKPBI CMeCh MapoB OeH3MHA 1 BO3AyXa 3aropaeTcs
U, PaCUINPAACH, BEITAJIKUBAET IOPIIEHDb, COBEpIIas padboTy
A. Ho me Bca sHeprus TOIJIMBa IIpeBpalaeTcs B paboTy.
Béabiias ee wacts @ paccenBaeTcAa B OKPYKAIOIEM IIPO-
CTPaHCTBeE.

A HeIpepbIBHOTO MIpeBpallleHus SHEePruu TOILINBa B
pabdoTy HeobxoAuMO 0oJIee CI0XKHOE YCTPOHMCTBO ABUTaTeIsd.

Ha Tabaune npeacraBiieH B HECKOJILKO YIIPOIIIEHHOM BU-
Jle TIOIIEPEeUYHBINA paspes ABUraTesi BHYTPEHHEro CTOPAHUA C
BEPXHUM PACIOJIOKEHNEeM KJANaHOB, BBIIOJHEHHBIN II0
IIePBOMY ITUJIUHIPY.

WN3yuenwue Tabauiibl peKOMEHAYETCA HAYATh C O3HAKOM-
JIEHUS YYaIllUXCs ¢ OCHOBHBIMU HeTaNAMM ABUTATEJIA: ITH-
JUHIP 5, nopuieHs 6, matyH 11, KojeHuaTwlil Baa 12, ma-
x0BUK 14, cBeua 10 u knanausl 3 u 4. Ha Tabauniie moxkasa-
HBI TaKJKe II0CJIef0BaTeIbHbIE dTAIlbl PA0OTHI JBUTATEJIS.

IIpuunun aeicTBusi 6eH3MHOBOT'O KapOIOPATOPHOTO JBU-
raTeJis JOCTATOUHO IIOAPOOHO OMMCAH B YUeOHUKE, II03TOMY
pPaccMOTPUM TOJLKO YCTPOMCTBO pacIpefeuTeTLHOTO Me-
XaHM3Ma C BEPXHUM PACIOJIOKeHreM KJIAallaHoB.

PacopenmenuTeabHbIN Bajl 8, KOTOPBIH o0eclieunBaeT OT-
KpbIBaHVE W 3aKpPbIBaHUE KJAIIAHOB B HY)KHBIe MOMEHTHI,
CBs3aH C KOJIEHYATHIM BajioM 12 ¢ MOMOIILIO ABYX pacmpe-
IeJIUTEeIbHBIX ITecTepeH 9. 3a aBa 000poTa KOJEHYATOro Ba-
JIa KasKABIN U3 KJIAIaHOB MOJI?KeH OTKPBITHLCSA OOUH Pas, Io-
9TOMY pacCIpeleUTeJbHBIA Baj, HAa KOTOPOM HAXOLSATCS
KyJauKM, YIPaBJSIOIINe IBUKEHHEeM KJAaIaHOB, AOJIKeH
BpalaThCcs B 2 pasa MeJJieHHee KoJeHuaToro Baja. I1o aToit
IpUYNHE IIeCTEPHs, YCTAHOBJIECHHASA HA PaCIpeleUTe Ihb-
HOM BaJly, NMeeT AuaMeTp B 2 pasa OOJILIINiI, YeM IIIecTep-
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ABUTATEJIb

BHYTPEHHEIO CTOPAHUA

. KopomMelcno

. TIpyRUHA KIATaHa
. Knamas BRIDyeKRHOR
. Knanan BoyckHO#R

. Muaueap

. IToprreHE

. IlTanTa

Boaayx

. PacmpegenuTeapHEIT BaX

o PHCHPEI[EHMTGJILHHC IecTepHA
. Creua

. Maryan

. KoneHuaTsiii Rax

. Craprep

. MaxoBuk

CIKATUE

PABOYNIT XOJT

BBIIIYCK

TIPOCTEHIITI
TEITOBON [BUTATEIb
OJIIIOPABOBOTO JIENCTBUSA




Hs, YCTAaHOBJIEHHAA Ha KoJieHuaToM Bajay. IIpu BpaleHun
KyJlauKa pacupeneUTEeJbLHOr0 Bajia OH OyJeT HOIHUMATH
MITAHTY 7, BepXHUHA KOHEI KOTOPOH yIIupaeTca B KOPOMBIC-
J0 1. OHO MOKeT KauaThCsA Ha OCU, U ITI09TOMY, KOTa IIITaH-
ra IMOJHWMAaeT JieBoe IIJIEY0 KOPOMBICJIa, ero IpaBoe ILJIeYU0
MaBUT Ha KJAallaH 1, IPeoJoJeBasi COTPOTUBICHNE TTPYKUHBI
2, oTKpBIBaeT ero. BosBpallieHue KjaamaHa B ICXOIHOE IOJIO0-
JKeHMe IPOUCXOIUT IO AeNCTBUEM HPYKUHBI.

PacckaseiBast 06 yecTpoiicTBe ABUTATENIA, CJAEAyeT CKa3aTh
Y4YaIuMcs, YTO BCe COBPeMeHHbIe aBTOMOOUIbHbBIE JBUTATE-
JI1 MHOTOIIMJINHAPOBEIE. VIX 3aIyCK OCYII[ECTBJISIETCSA C IIO-
MOIIBIO 3JIEKTPUUECKOTO ABUraTe s — craprepa 13. O uucie
MUJINHIPOB M300PAKeHHOT0 Ha Ta0JuUIle ABUTATEIsT MOYKHO
CYIUTh II0 YUCJIy CBeueli, YCTAHOBJIEHHBIX Ha JBUTATEJIE.

Ha Ta6suiie Heb3sl MOKA3aTh BCE BJIEMEHTHI CUCTEMbI OX-
JaKIeHUuA JBUTATENSI, ONHAKO IIPU €e PACCMOTPEHUU MOKHO
YIOMSHYTb, YTO OOJIBIIMHCTBO aBTOMOOMJILHBIX JBUTaTese
uMeeT BOASHOE OXJaskaeHne. Boma mupKyaupyeT B pybalke
IUJINHIPOB U T'OJIOBKe 0JI0OKA, OXJIaXKOas YacTH ABUTATEJ,
moaBepraiomireca Handoaee CUIbHOMY HarpeBaHuio. IlupKy-
JIAIUSA BOJBI 00eCIIeUYnBaeTCs BOAAHBIM HacOCOM (He MoKasaH
Ha Tab/uIle), KOTOPBIH IPUBOAUTCS BO BpallleHre KJINHOBLIM
peMHeM OT KOJIEHYaTOrO BaJia ABUTaTes. 'opsuasi Boga us
rOJIOBKU 0JI0KA JBUTATENS 10 COeNHUTEJILHOMY IIIJIAHTY II0-
CTyHaeT B BEPXHIOIO YacTh paauartopa. IIpoiiags mo TOHKUM
paamaToOpHLIM TPYOKaM, BOAA OXJIAXKJAETCS Y, ONYyCKAasCh
BHU3, IIOCTYyIIaeT B HUKHIOIO YacTh paguaTopa, gajgee CHOBA
moJaeTcsA B ABUTATEb.

B mikonbHBIX KabuHeTax (PU3UKHU MpeAcTaBIeHa MOIEJb
IBUTATeJsA BHYTPEHHEro CropaHus C HUKHUM PacIOJIoKe-
HUeM KJAIlaHOB U BO3AYIIIHBLIM OXJaxKaeHueM. Vcrnoab3oBa-
HUe JAaHHOU TabJHUIILI HEe TOJbKO He MCKJIIOUAeT JeMOHCTpa-
U0 MOJEJN IBUraTessl Ha ypoKe, a, HA000POT, CIIOCOOCT-
ByeT PAaCIIUPEHUIO MpeACTaBIeHUH ydalluxcs O CHCTeMaX
OXJIAKIeHUA IBUTATEA U CIIoco0ax PaCHoJIoKeHnA KJalla-
HoB. CieyeT 3aMeTUTh, UTO TMPU HUKHEM DPACIIOJOKEHUU
KJIalIaHOB MX BCEr/a YCTAHABIMBAIOT IO OAHY CTOPOHY OT
muanHapa. JIIBycTOpOHHEe pacIiojoyKeHne KJIalaHOB Ha MO-
JleJIX BBIBBAHO TOJILKO CTPEMJIEHHEM IIPUIATH e GOJbIITYI0
HaATJISTHOCTD.
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OnpepeneHne CKOpocTe MoneKkyn

Ha Tabaune mpeacraBiieHa yIIPOIIeHHAsI CXeMa YCTPO-
CTBA W NPUWHIWN [eUCTBUA YCTAHOBKU [JIsI OIIPENeJIEHUS
CKOpPOCTeli MOJIEKYJI. 3a CO3JaHue MeTO[a MOJIeKYJISIPHBIX
MYYKOB, UCIIOJIb30BAaHHOrO B faHHo# ycraHoBKe Orto IllTep-
HoM B 1919—1920 rr., u apyrue orkpeitua O. IllTepHy B
1943 r. 6p1a npucyskaeHa HobGesieBckasi ipeMusi mo Qusu-
Ke. I[Ipubop mo3BoJIsIeT U3MEPUTH CKOPOCTU MOJIEKYJI B ITyU-
Ke, BBIXOAAIIEM U3 OTBePCTHUA (IIeJIU) B YCJIOBUAX BaKyyMa.

Mopenu, MIIIOCTPUPYIONINE IPUHITUI AeHCTBUA Hpubdo-
pa, ImoKasaHbI B BepxXHel uacTu Tabaunbl. B KauecTBe uc-
cJIelyeMbIX MOJIEKYJI B HUX MCIIOJNL3YIOT Iyau (ObICTPhIE MO-
JIeKYJIbI) ¥ CTPEJILI (MeIJIeHHEIE).

B canyuae TouHOTO TIpUIlESMBAaHUA OBICTPO JIETAIAA Y-
JIST ¥ TOPas3zo MeJJIeHHee JIETAIIAasA CTPeJia MomayT B IeHTP
MUIIEeHN, YKPEIJIEHHON Ha HEIIOABMXKHOM BaroHe. Ecim xe
BaroH C MUIIEHbBIO IBUKYTCS, a CTPEJIAIOIIe HeIlOABUKHEI,
TO, IEJSICh B IIEHTP MUIIEHW, OHU HPOMaXHYTCS. OTO IIPO-
M30UIeT IIOTOMY, UTO 3a BpeMs IIoJieTa IIyJii BaroH ycCIeeT
IPOUTU HEKOTOPOE PACCTOSHNE U «IIOJACTABUT» IIOJ yaap IIy-
JIX TOUKY, OTCTOSAIIYIO OT IleHTPa MUIIIEH! Ha TAKOe JKe pac-
CTOSTHUIE.

E1me 6oapminii IyTh IPOMIET BATOH ¢ MHUIIIEHBIO 3a Bpe-
MsA moJeTa cTpeibl. IloaToMy MecTo ee monmagaHusa OyaeT OT-
CTOSITH OT IIEHTPa MUIIIEHU eIlle TaJIbIIIE.

Amnajyoruunoe aBjaeHune OyzeT HabJIOMaThCA, KOTA CTPe-
JISTIONVIe ¥ MUIIIEHb 00paIamTcsa BOKPYT OCU C OTHOM U TOU
JKe YIVIOBOM CKOpOCThI0 ®. Torga mpu 0 = 0 myJsii U CTPEJIbI
JIEeTAT [0 paguycy U MOIagaloT B IleHTP muineHu. Ecau ke
o # 0, To, BBLIETAA, IIYJIU U CTPEJLI UMEIOT, KPOMe IPO/I0JIb-
HOIi, MaJyi0 IIONEePedYHyIo (HepIeHANKYJIIPHYI0 paguycy)
CKOpOCTb, TaK KaK B 9TOT MOMEHT HaXOAATCA OJIN3KO OT OCHU
BpalreHusa. MuIlleHs Ke pacrnojaraercs AajJeKo OT OCU Bpa-
IIeHUA W IIOTOMY ABUYKETCS C TOpasfo OOJbIIEd JUHETHON
CKOPOCTBHIO, TaK:Ke IEePIeHAUKYJIIpHOU pamuycy. Ciemosa-
TeJIbHO, 32 BpeMs II0oJieTa Bce IyJid 1 TeM 0oJjiee CTpeJbl OT-
CTAHYT OT MUIIIeHU, IIPUUEM TeM 3HAUUTEJbHee, UeM JOJIbIIe
OHU JIO Hee JIETAT. AHaAJIU3UPYA MecTa (pakTUUecKUX IIonajaa-
HUU TyJb ¥ CTPEJI, MOKHO PACcCOPTUPOBATH MX IO CKOPOC-

26



ONPEAENEHUE CKOPOCTEWU MOJIEKVN

Mumess
BuKeTCH
nocTynaTesHo

C £ 5. Croitcepespa o 4 eu crpensiommIL
{
A 3
o
5

CTpesT IOIEe HemOZPRAEE!

CXTMA OTTRITA TTRPITA

TAM: YeM 0OJIbIIIe CKOPOCTh, TeM OJIMKe K IIeHTPY MUIIeHH!
TOUKA IMOHafaHusA. BeCKOHEeUHO OBICTPO ABMIKYIIAACA IIYJIA
WK CTpeJjia He MCIBLITaJa Obl HMKAKOTO «CHOCa», TaK Kak
BpeMs HAXOKJIEHIs ee B IojieTe 0€CKOHEUHO MAJIO.
OcHoBHyI0 uYacTh ycraHoBku IllTepHa I/Is1 M3MepeHUs
CKOPOCTeil MOJIEKYJI COCTABJIAIOT COOCHBIE II0JIble [IUJINHIPEI
2 u 3, eCTKO 3aKpeIlIeHHbIe HA ocu 6 IO CTEeKJISAHHBIM
KosmaxkoMm 1. Bo3ayx m3 mpocTpaHcTBa IO KOJHIAKOM OTKa-
yaH BaKyyMHBIM HacocoM. Hacoc, TpyOKa ¢ IIOTJIOTHTEJIEM,
3a/IeP;KUBAIOIIUM YaCTh I'a30B, ¥ ra3opaspsiIHOe YCTPOMCTBO
IJIsI KOHTPOJISI JaBJIEHUS BO3AyXa Ha Ta0JIuIle He IOKAa3aHbI.
Brosp o0rreii ocu MUINHAPOB yCTAHOBJIEHA MeTaJLINUe-
CKas HUTb 5, U3rOTOBJIEHHAA U3 ILIATUHBI U IOKPLITASA CJI0eM
cepebpa. K KoHIIaM HUTH IIPHUCOEAMHEHBI IPOBOAA, PACIIOJIO-
JKeHHbIe BHYTPH I10JI0# ocu 6. KOHIIBI IIPOBOLOB IMOABEAEHBI K
KOHTAKTHBIM KOJbIIaM 7 co mieTKkamu. Ock BMecTe ¢ I[UJIUH/-
paMu yCTaHOBJIEHA B IOAIINIHUKAX 1 IPUBOAUTCS BO Bpallle-
HIeE C IIOMOIIIBIO 3JIEKTPOMOTOPA 0e3 HapYIIIeHNs BaKyyMa.
IIpu OpoxoKAeHMM TOKa II0 HUTH OHA HArpeBaeTcs,
cioii cepebpa mcmapsieTcsd, M BHYTPEHHUH IUIUHAP 3 3a-
MOJHAETCSA HapaMu cepebpa. Bo BHyTpeHHEM IWJIHNHIPE
IIpopesaHa BepTUKAJIbHAA Y3Kad mieab 4. MoeKyJisl cepeo-
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pa BBLJIETAIOT M3 9TOU IIeJU B BUJE TOHKOT'O MOJIEKYJIAPHOTO
IyYKa U OCAXKAAIOTCA Ha BHYTPEHHEN TOBEPXHOCTY BHEIITHE-
ro nmuauHApa 2.

Eciu nuinHIPHI HEIIOABUIKHBI, CJIOI cepebpa IIoJIydaeT-
cAd MPAMO IIPOTHB IMeju (AHAJOTHMYHO CTpeb0e IO HeIo-
IBUKHOI MUIIIEHU).

Ha Tabiuie ycraHoBKa msoOpaskeHa B AeliCTBUU. ¥ TJIO-
Basi CKOPOCTH BPAIAOIIIUXCA I[UJIIMHIPOB CTOJb BeJIUKA, UTO
3a BpeMdA MOoJIeTa MOJIEKYJI OT IIeJIN 10 BHYTPEeHHEHN ITOBePX-
HOCTHY BHEITHEero IINJINHIPA BCS IMOABUIKHAS YacTh YCTAHOB-
KU yCIIeBaeT IMOBEPHYThCA Ha HEKOTOPHIN yroJ. BeaemcTrBue
9TOr'0 MOJIEKYJIBI cepedpa ysKe He IOMaJaioT Ha yYacTOK, Ha-
XOAAIIUNACA OPAMO MPOTUB IMeau. MoJieKyJabsl OyayT oce-
JaTh TeM JOajbllle OT yJacTKa IIPOTHUB IIeJiN, UYeM MEeHbIIe
CKOPOCTH MOJIEKYJIBI.

ToaimuHaa cjaos cepedpa 8 B pasHBIX MeCTax MUJIMHAPA
IoJIy4YaeTcAa PasHOM.

Craenyetr uMeTh B BULY, YTO:

1) u3-3a KOHEUYHO¥ IITUPUHEI ITIeJIN, CTOJKHOBEHUN MOJIe-
KyJ U APYTUX DONOOHBIX MPUYWH B IIEPBOHAYAJIBHBIX OIIbHI-
Tax He yAaJIoCh YCTAHOBUTH PacIpeiesieHrie MOJIEKYJI 10 CKO-
POCTAM IIPU TIOMOIITY U3MEPEeHUH TOJIITUHEI CJIOSA cepedpa;

2) pacupenesieHre MOJIEKYJI IO CKOPOCTSIM B IIyYKe OTJIH-
yaeTcss oT pacupenenenus MakcBesia aaa mapa. Orauune
COCTOMUT B TOM, UTO HO0JIA OBICTPHIX MOJIEKYJ B IIy4YKe 0OJIb-
e, YeM MOJIEKY.JI Iapa.
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Buabl aedopmauuin

TabauIrhbl TO3BOIAIOT 0BHAKOMUTD YUAIITUXCA C PA3JIUYHbI-
mu Bugamu geopmariuii. Kaxxaeiii Bug geopmaiii Ha Tab-
JINIaX IPOMJLIIOCTPHUPOBAH IIPpUMepPaMu IIPOABJIeHUA aedop-
MaIluu B OBITY U TeXHUKe, M, KpoMe 9TOro, m3o0paskeHa Mo-
Ieab ne)OpMUPOBAHHOTO TeJja IO AeCTBUEeM BHEITHUX CHI.

CyI11iecTBYIOT pa3Hble MOJIEIH IJIS PACCMOTPEHUS IIPoliec-
COB, IMIPOUCXOAAINUX B Tejax npu ux gedopmamuu. Ha Tab-
JINIle B KauecTBe MOJEJU MCIIOJb3yeTcs JIETKO aedopMupye-
MOe TeJIO ¢ HauepUYeHHO! Ha ero moBepxHocTu ceTKoii. CeTka
OTpaskaeT PACIIOJNIOKEHNEe «CJI0EeB» UM «BOJOKOH» TBEPAOTO
resia. O gedpopMarnuu Tesia CyJAT IO TEM U3MEHEHUSAM, KOTO-
pble IIPOUCXOIAT C CeTKOM. B KauecTBe MaTepuasa i n3To-
TOBJICHUSI MOJeJIY OOBIYHO IIPUMEHAIOT PE3UHY.

Hcnosb3oBanue B Tabsmiie mpuMepoB gedpopMarniu B ObI-
Ty CBS3AHO C JKeJaHHeM HayYUTh IMIKOJbHUKOB «BHUIETH»
GUBUKY B OKPYIKAIOIIEM UX MUpPE, UTO OyAeT CIIOCOOCTBOBATH
MIPOYHOCTY 3SHAHUI U MOBBIIIEHUIO UX WHTEpeca K IIpeIMeTy.

B rabiuiie Taxk:ke moguepKMUBaeTCA €UHBII MOAXO0I K OII-
penesieHnIo 3HaUYeHUs AedopMaliuy dyepes OTHOIIIEHUE COOT-
BETCTBYIOIIET0 M3MEeHeHUs pasMepa Tejia Al K ero mepBoOHa-
YaJIbHOMY 3HAUEHUIO [y

<

8:

o~
o
-

TJle € — OTHOCHUTeJNbHaA AedopMaIiusa Teja, KoTopas yKasbl-
BaeT, Ha KaKYI0 YaCTh YBeJIUUMNJINCEH UJIN YMEHBIITUJINCEH Pas-
MepHI TeJja.

JIro60e Teso mIox mrericTBUEM cuJl feopMupyercsa. 3Hade-
HUe maedopMaruu, ee XxapakTep U BUJ 3aBUCAT OT (GOPMBI U
pasMepoB TeJia, OT cIIoco0a MPUJIOMKEHUA BHEIITHUX CUJI U UX
3HAUeHNd, a TaKyKe OT CBOICTB MaTepuraJia TeJja.

Ha mnepBoii Tabiuile IIpeAcTaBJI€HbI OCHOBHBLIE BUIbI
medopmaiuii — pacTsaKeHue, ciKaTue, CIBUT.

HedopManua pacTaskeHUA BOSHUKAET TOTAa, KOTAa Ha
CTep:KeHb MU TPOC AEMCTBYIOT BHEITHUE CUJbI, TPUIOKEH-
HbIe K UX KOHI[aM, HAIlpaBJeHHbIe B Pa3HbIe CTOPOHEI 1 COB-
majalollie ¢ IPOAOJIbHOM OChIO 3TUX TeJ. IIpu aToM HabJIIo-
IaeTcsl He TOJbKO VIJHWHEHNE Teja, HO U YMeHbIIIeHUe ILJIO0-
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BUJbl AEGOPMALIMN

JMEDOPMAIIUN B GEITY MOJETHPOBAHUE JE®OPMAITII JIE@OPMATIAN B TRXHUKE

S
N caearus

JED®OPMAITHH B BLITY JAE®OPMAITHN B TEXHHUKE

KPYYEHUE
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Ay ero MOIIEePeYHOT0 CeUeHUsI. ITO U MOKAa3aHo Ha MOJIeJIN
TeJa, N300pasKeHHOM B BepXHel yacTu TabJINIbI.

Hedopmanmusa cikatusa HaOJIIOZAETCA B CTEP:KHAX OTHO-
CUTEJbHO KOPOTKUX IIOJ AeMCTBUEM BHEIITHUX CUJI, HAllpaB-
JIEHHBIX HABCTPeUy APYT APYry. OTOT BuA AedopMaliuu He-
BO3MOJKEH B TPOCAX M CTEPIKHAX OTHOCUTEJIHHO AJWHHBIX.
B AJWHHBIX CTEeP)KHAX MOKET BO3BHUKHYTH SBJIE€HUE IIPO-
JIOJIBHOTO mM3Trmba TeJjia WMJIM WHOTO BHUJA B 3aBUCUMOCTU OT
cmocoba KpemyeHuA cTep:KHA. IIpu mpomgoabHOM u3rude
BO3MOJKHO M YaCTUYHOE CIKaTue.

CoxaTre wmiaum Jii000HM Apyroi Bup medopMaliiuyd MOXKET
UMeTh MeCTO II0]l IeMCTBUEM KaK CTaTUYeCKOii, TaK U JUHA-
MUYECKOH Harpysku. B JieBoii yacTu TaGJMUIBI IIOKAa3aHO
coKaTue KOPOTKOTO CTEePsKHSA I'BO3IA MHOJ yAapoOM MOJOTKA.
Eciu ke cTep:xkeHb IBO3AA OydeT JOCTATOUYHO AJIUHHBIM, TO
moA AeficTBHMEM NPOAOJBHON CHUJBI CO CTOPOHBI MOJIOTKA
I'BO3Ib MOXKET COTHYTBLCH, T. €. IIPOU3OUAET IPOJOJIbHBIN 13-
rub reo3aA. IToT Bun AedopMalui B MIKOJLHOM Kypce (u-
3UKU He pacCMaTPUBaeTCsd.

Hedopmamusa caBura BO3HMKAET TOTa, KOrJaa Ha TeJo,
HampuMep OpPYCOK, AEMCTBYeT cuJja IapaljieJIbHO OCHOBAa-
HUO. B 3TOM caydae IPOUCXOAUT CMeIleHre TOPU30HTAb-
HBIX CJIOEB B TeJie OTHOCUTEJIBHO APYT Apyra 6e3 u3MeHeHU s
UX Pa3MepoB.

OTpes3ok, HA KOTOPBIA CMECTHJICA BEPXHUII CJION Teja
TOJIIUHOM X, HA3BIBAIOT abCOJIOTHBIM CIBUTOM AX, yroJ
o — yraom casura. IIpu majsom yrie caBura (ecjiu yroJ o
BBIPa’KeH B paguaHax):

Ax
&= 5 — g8
IIO3TOMY YI'OJI O, YaCTO HA3bIBAIOT OTHOCUTEJIbHBIM CABUIOM.

Hedopmamuu caBura moAgBepKeHbl 00JITOBLIE, 3aKJIeII0U-
Hble U IIIOHOYHBIE COeTUHEHUA AeTajieil. ITOT Bujm medop-
Maluy HaOJIoJaeTcs TaKske B MecTaX KpeIlieHus 06aJiok,
B IIIJINIEBBIX COENWHEHUAX W T. I.; B dJIEMEHTaX OBITOBBIX
KOHCTPYKIUI: CTYJbSIX, CTOJIAX W Ipoueil mebesn. B HMMK-
Hel yacTtu Tabauilbl moKasaHa AedopManusa CABUTA HA TIPU-
Mepe OJHOM CTYIeHbKU JIepPeBAHHON JIECTHUIILI 1 IIITHIPEBOE
CoeIMHEHWE [ABYX JeTajeil, KOTOpPOoe NIPUMEHSEeTCA IIpHu
KpeIlJIeHNY aBTOMOOUJIBHBIX 1 TPAKTOPHBIX IPHUIIEIIOB.
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Craenyetr uMeTh B BUZY, UYTO B KOHCTPYKIIUAX DTOT0 BUA
nedopmariuu He ObIBaeT B umcToM Buae. Hampumep, B 3a-
KJIETIOUHOM COeJUHEHWU IIpeHeOperaroT M3rmboM ¥ pacTsd-
JKeHUEeM CTeP:KHA 3aKJIEeIKHU.

Hedopmariuu, npencraBieHHble Ha BTOPOM Tabjauiie, He
ABJAIOTCA CAMOCTOATEJNHLHBIM BUIOM AedopMaruii, Tak KaK
OHU CBOASATCA K ABYM HamboJiee IPOCTHIM — DPACTIKEHUIO
(coxKaTuIo) U CIBUTY.

Hedopmanua nu3ruda BOSHUKAET TOTa, KOTaa Ha 6aiKy,
YCTAHOBJIEHHYIO Ha OIMOpaxX, MeHCTBYIOT IONEPEUYHBIE CUJIBI
(HampaBJieHbl NEPUEHIUKYJIAPHO NEeTAaIN) M BHI3BIBAIOT U3-
rub, IMOJYUYHBIINN HasBaunue Imoiepeunoro. Ilomepeunomy
u3rudy moaBeprarmTcsa (pepMbl MOCTOB, OAJIKU IEPEKPBHITUI B
3IaHUAX, a TaAKKe JOCKHU ITeIeXOqHbBIX MOCTUKOB U T. 1.

PaccmoTpum momepeuHbI n3rubd Ha MOIeIN, N300pakeH-
HOI1 B BepxHeii uactu Tabuuisl. I[Ipencrasum cebe 6aiKy, co-
CTOAIIYIO U3 MPOJOJHHBIX TOPU3OHTAJIBHBIX CJIoeB. IIpy us-
rube GaJIKU ee CJOU C BBITYKJIOM CTOPOHBI PACTATUBAIOTCS, a
C BOTHYTOM — cixxuMmaroTcsa. CpegHuil cioii gedopmanuu He
moABepraeTcsA, ero Ha3bIBalOT HelTpaabHBIM. Hanbosbiiemy
PaCTSKEeHUIO U CIKATUIO MOoABepralmTcA KpaiiHue ciou. Ilo-
ATOMY JIJIsl YMEHBIIIEHNA 13rnbda 0aiKu ciieyeT MeTaJla pac-
IpeeaaTh Ha BepxXHel 1 HUKHel rpaHuiax 6aaku. B mimoc-
KOCTH HEHTPAJbHOTO CJOS TOJIIMHA METAaJLIa MOMKET OBITh
HeOOJIBIIIOM. ATUM 00BACHAETCA CO3MAaHNe ABYTAaBPOBBLIX 0a-
noK. Eciu 6anka MoJsKHA OKa3bIBATh IO BCEM HaAIlpaBJIEHU-
AM OAMHAKOBOE COIIPOTUBJIEHE U3TU0y, TO HamboJjee BHITOI-
HOI OyzeT TpyOuaTasa popma GaIKM.

Pambl BeocunenoB u MOTOIIUKJIOB, (haOpuUHBIE TPYOHI,
cTebIM MHOTUX PACTEeHUI U KOCTHU KUBOTHBIX MMEIOT TPYO-
yaTtyio popmy.

Hedopmamus KpPy4eHUS COIPOBOKIAETCA IIOBOPOTOM
MOIIePEeUYHBIX CEeUEeHUI CTEep:KHsS BOKPYT ero ocu. Takas [me-
dopmarniua mMeeT MeCTO B TOM cJyduae, KOT/Za K KOHIIAM
CTEPIKHS TPUJIOMKEHBI ITapbl CUJ, NeHCTBYIOIINX B IJIOCKOC-
TAX KOHIIEBBIX TONEPEUYHBIX CEUEHUIN W MMEIOIIUX PaBHBIE
MOMEHTHI. MOMEHTBI 9TUX Tap HA3LIBAIOT KPYTAIIUMH MO-
MEHTaMU.

HedopMmamnuio CKPYYEHHOTO CTEDPYKHA MOYKHO IIPENCTAa-
BUTH KaK pe3yJbTaT IOBOPOTA CeYEeHUI. YTOJI IIOBOPOTA
OJTHOTO CEUEHUsI OTHOCUTEJIBHO NPYroro, HaXOMAIIErocs OT
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Hero Ha PacCTOAHHUU lj, Ha3bIBaeTCA YIJIOM 3aKPyUYUBAHUSA
CTEePXHA INIUHOU [). YTonl 3aKpyYMBaHWA, OTHECEHHBIN K

eIVHUIE IJIVNHBI CTePIKHA, HA3bIBAETCSA OTHOCUTEIbHBIM yI'-
JIOM 3aKPYUYMBaAHUA:

B cpenneit vacTu TabIMIBI HA MOAEJU IIOKA3aHbBI AelicT-
BYIOII[ME CUJIBI M OTHOCUTEJBHBIN IIOBOPOT CeYEeHUU (CI0EeB)
CTEP:KHA TPU ero 3akpyumBanuu. [edopmanus KpydyeHUA
B OBITY IMOKa3aHa Ha IpuMepe paboThl CTEP:KHA OTBEPTKH,
a B TeXHUKe — Ha OpuMepe pabOTHI CBepJia M IINUHAEIA
PYYHOII Opesu.

Cpes — mpenesbHBIN caydail cABUTra, KOTJA CHJILI YIIPY-
TOCTHY He MOT'YT YPaBHOBECUTH BHeITHUX cuj. [Ipumepom cpe-
3a B TEXHUKE MOYKET CIYKUTH PaspyllleHre 3aKJEIOUHBIX U
GOJITOBBIX COeIMHEHWI, B KOTOPHIX BHEIITHWE CUJIbI MeHCTBY-
IOT TIePHEeHANKYIAPHO Ocu OOJITOB M 3aKJIETIOK, a TaKsKe Ha
mpuMepe IITaMIIOBKU Aeraneii. Ha ABieHnu cpe3a OCHOBaHA
paboTa pexyIero HHCTPYMEHTAa, B YaCTHOCTU HOYKHUIL,.
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Cxema rmppoaneKTpocTaHummn

Poccusa saHuMaeT BenyIliee MECTO B MUPE IO THUAPOIHED-
reTuyecKomMy mnoreHnuany. CaMbIM OOJIBIIINM IIOTEHIIAJIOM
00J1aaI0T PEKU, PACIIOJNIOKEHHbIe B a3UaTCKON YacTu cTpa-
Hbl: EHucei, Jlena, AMyp u uX IpUTOKN.

B Poccum uaiie Bcero CTpoATCA THAPOITEKTPOCTAHITAN
MPUILJIOTUHHOTO TUTA. [IpruMepoM TaKoil YCTAHOBKU SBJIA-
eTcAd THUAPOIJIEKTPOCTAHI[MA, uM300parkeHHass Ha Tabauie.
31aHue SJIEKTPOCTAHIIUY B IPUIJIOTUHHBIX YCTAHOBKAX pac-
moJiaraeTcsi B HeIloCpPeACTBEHHOM OJIM30CTH OT IIJIOTHUHBI, 00-
pasyroleil BogoxpaHuauiie. Boga 13 BOZOXPaHUIUIIA II0-
CcTyIaeT K TypOuHaM, TJie U OTJAaeT CBOIO SHEPTHIO.

B GosbIIuHCTBE cay4YaeB ILJIOTHUHBI TOAHUMAIOT BOAY Ha
BeIcOTY 0 40—50 M, HO eCcTh THAPOIJIEKTPOCTAHIIUU, IIJIO-
TUHBI KOTOPBIX co3maioT Hamopsl go 200 M u GoJiee.

KIII coBpemenHoit ruapoTypOunsl gocturaer 86—90%, a
B KPYIIHBIX TypOuHax mAoxoauT a0 94% . UTo6bl nMeTh Ipej-
CTaBJIeHNEe O pasMepax HamboJiee MOIIHBIX TYPOWH, YCTAHOB-
JIEHHBIX HA KPYIHEHNINX BOKCKUX T'UAPOSIEKTPOCTAHITUAX,
IpUBeeM HEKOTOphIe MaHHbIe. Paboure Kojieca 5TUX TypOUH
umeroT guametp 9,3 M, a Macca pabouero KoJjeca B COOPAHHOM
Buze okoJio 400 1. O6iiaa Maca TypOouHb mpesbiiaer 1600 T.
Bricora TypObuubl BmMecTe ¢ remeparopom 6osee 30 m. Morg-
HOCTB dTUX TypOuH mocturaet 125 Teic. KBT.

MorrHoCTh TypOUH, KOTOPbIE YCTaHABIUBAIOTCS HA T'HUIPO-
asexkTpocTanuax Cubupu, OymeT 3HAUMTEJIbHO Oojbiite. Ha
Bparckoit I'9C ycranosiensr 20 arperaToB MOIITHOCTBIO IIO
225 Teic. KBT KaskabIil, a Ha KpacHoapckoii (Ha pexe Enuceir)
ycranoBJieHbI 10 arperatoB mMoIiHOCTHIO 1m0 500 Thic. KBT.

Ha Tabaume mpencrasieHa cxeMa MOIIHON pPaBHUHHONI
TUIPOSJIEKTPOCTAHIINY C Pa3pe3oM [0 MAIIUHHOMY 3aly U
cxeMaTUYeCcKU pa3pes reHepaTopa U TypOUHEI.

MorrabIie TYpOUHBI OTIMYAIOTCA OT MAJOMOIITHBIX JKECTKO-
JIOTIACTHBIX TYPOWH TEM, UTO JOIATKMU pabouero KoJjieca MOTYT
TIOBOpAUYMBaThCSA. TaKkue TypOWHBI OJIYYMIN Ha3BaHUE TIOBO-
POTHO-JOIAaCTHEIX TypouH. IloBOpoOT JionmaTok pabouero Kojeca
HeoOXoouM MpPH M3MEHEHHH pPeXkuMa padoThl TYpOWHBI, TakK
KaK B IIPOTUBHOM CJIyuae C M3MEHEeHUEeM peXuMa paboThl Typ-
OMHBI TPOMBOIIeT 3HaUNTEbHOE cHIKeHme ee KITII.
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IToBopor sonaTork pabouero KoJieca OCyIIIECTBIIAETCA Me-
XaHU3MOM, IIOMEIIeHHBIM BO BTYJIKe pabouero KoJieca u mpu-
BOAVMBIM B JIeHiICTBE PETYJIATOPOM TYPOUHBI. Peryaarop mo-
BOPOTHO-JIONIACTHOM TYpPOWHBLI BMECTE C IIOBOPOTOM JIOIIATOK
pabouero Kojieca IPOMB3BOJUT M IIOBOPOT JIOIATOK HAaIIpaB-
JIAIOIIETO ammapara, YTO HeOOXOAMMO B CBSA3U C IOAAEPIKa-
HUEM IIOCTOSIHCTBA CKOPOCTU BpAIeHUsS TYpPOUHBI. ITO OCY-
IIEeCTBJISIETCS ABUTATEIEM IIOCPEICTBOM ABYX Ms2, CBA3AH-
HBIX C Pe2ynupoB8oiHblM KOAbYoM. Kosbio mocpencTsom
PBHIYaKKOB OTHOBPEMEHHO BO3[eliCcTByeT Ha matdbl JOIMaToOK
Hanpasasuezo annapama B mpeneaax OT IOJHOTO OT-
KPBITHUA IO IIOJIHOTO 3aKPBLITUA HAIPABJIAIOIIETO annapara.

B moBopoTHO-7TOmacTHRIX, KAK U B KECTKOJOIACTHBIX
TypOMHAX, BOJla, IPOUIA HAIIPABJIAIOIIUN arapaTr B pajau-
aJbHOM HaIpaBJIeHUU, MEHsSET CBOe HallPpaBJIEeHUE U I0IIa[a-
eT Ha paboyee KOJieco B OCeBOM HAIIPaBJIIEeHUU, II0UEMY TYP-
OMHBI ATOTO TUNA U MOJYUNIN Ha3BaHWe OCEBBIX TypOMH.

ITocse mpoxo:kgeHMUs pabouero KoJeca Boa IONaAaeT BO
ecacvlLeanuiyio mpyoy.

IIpencraBnennasa Ha Tabuuile rUAPOTYPOMHA YCTAHOBIIE-
Ha B CIMPAJbHON KaMmepe, 3aJaueil KOTOPOIl SIBJIAETCS CO-
3JaHVE IOTOKOB BOJBI, IIOCTYHAIOIUX UYepe3 HaIPaBJIAO-
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IU# anmapaT B TYPOMHY ¢ OMHAKOBLIMU cKopocTaMmu. Cru-
pajbHBIE KaMepbl MOTYT OBITH METAJJIUYECKUMU JHOO
OeToHHBIMU. BeTOHHBIE KaMephl IPUMEHAIOTCA JJIsI HU3KO-
HAIIOPHBIX TYPOUH.

Co cTOpOHBI BepxHero 0beda cuupajbHasd KaMepa MOMKeT
OBITH 3aKPbITA MIUTOBLIM 3AMB0POM, UTO HEOOXOIMMO P
peMOHTaxX TypOWH M KaMepbl. OTH 3aTBOPHI OMMyCKAaIOTCSI U
MOTHUMAIOTCA DJIEKTPUUECKUMH JieOeJKaMu.

Ilepen MUTOBBIM 3aTBOPOM YCTaHABIWBaETCA NPedoxpa-
HUMeJbHAs peulemra, KoTopas 3aliuiiaeTr TypouHy OT Io-
MmajaHusA B Hee TBePABIX IPEIMETOB, a TaKiKe JOHHOTO JIbIa.

T'uaporenepaTopbl MOIIHBIX 3JEKTPOCTAHIINI PaboOTAIOT
Ha IPSMOM BaJly ¢ TypOWHOIi, a CJeoBaTeJIbHO, CKOPOCTH
BpallleH!UsA POTOPa TaKoTo reHeparopa OyaeT HeBeJWKa, U
IJIS TOJIyUeHUs IepeMeHHOTro Toka uactorou 50 I'm mpuxo-
IUTCS CTPOUTH MHOTOIIOJIOCHBIE TeHepaTopbl. Ha Tabauiie
mpencTaBjeHa KOHCTPYKIIUA POTOPA TAKOT'0 MHOTOIIOJIIOCHO-
ro rereparopa. IloJrockl poTopa Ha cxeme I OOJIbIIEH Ha-
TJISAAHOCTH YCJIOBHO IIOKPAIIIeHbI B CHHUM U KPaCcHBIN IBeTa.
ITuranue poropa (sJIEKTPOMATHUTOB) OCYIIECTBJISIETCS IIO-
CTOSTHHBIM TOKOM OT TeHepaTopa IOCTOAHHOTO TOKa, ycTa-
HOBJIEHHOTO CBepPXYy Ha TOH Ke OCH.

Hanpsaxenusi, 1aBaeMble TeHepaTOpPaMU MOIIHBIX JJI€K-
TpocTraHIuii, focturaror 13—15 kB. Ho npu Takux Hamps-
JKeHUAX Iepefava 9JIEKTPUUYECKOI SHepPruu Ha 3HAUNTEJb-
HbI€ PAacCTOAHUS HEBO3MOKHA. Il09TOMYy TOK OT reHeparo-
pPOB TOCTyHaeT Ha IOBBIMIANINAE MPAHCHOPMAMOPbLL
OTKPBITOTO MUJIUW 3aKPBITOTO THUIIA, PACIIOJjiaTalolIrecs B He-
TIOCPEICTBEHHOM OJM30CTH K MAITMHHOMY 3any. Ha moBbI-
mIaoIei TpancopMaTOPHON HOMCTAHIIUY HAIPAKEHUE TI0-
BBIIIAETCA A0 HECKOJBKUX COTEH ThIcAY BOJIBT (BoskcKasa
I'SC maet Tok cBepxBbICOKOro HanpsaxeHusa — 500 kB) u me-
penaetca B ceThb. BhIX0HOE HaNIPAMKEHNE Ha ITOBBIIIAIOIITAX
TpaHcopMaTopax OIpeAesigeTcd B 3aBUCHUMOCTU OT JaJib-
HOCTHU Tepelavn 3JeKTPUUECKO SHEPTUU: YeM Ha 0OoJbInue
paccToAHUSA TepefaeTcs dJIeKTPUUecKasa SHepTrusa, TeM 60JIb-
Iree HaIIpsKeHre Heo0XOqMMO.
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ABuratesb NOCTOSHHOIO TOKa

Tabsuiia IpegHasHaUeHA IJIA O3HAKOMJIEHUS YUAIIIAXCA C
YCTPOMCTBOM IBUIATEJISA IIOCTOSHHOIO TOKA IIPOMBIIILICHHOI'O
Tuna. B n3o0paskeHuu STOro ABUTATENSA JOIYINEH PAL YIPO-
IIeHUI ¥ YCIOBHOCTEMH, C TeM UTOOBI CIeIaTh TaOaUIly HaTJIA-
Hee U JOCTyIIHee IJId yUallluXCcs. ¥ IPOIeHns B U300parKeHn !
JBUraTeJIsA BRIPA3UJINCH B TOM, YTO OIIYII[EH PAJ BTOPOCTEIEH-
HBIX JleTajieli, a HEKOTOphble M3 HUX MOKA3aHbI CBETJILIM I[Be-
TOM, C T€M UTOOBLI BBIAEJIUTH OCHOBHBIE DJIEMEHTHI KOHCTPYK-
muu. Kopmyc gsuraresisa n3o00pakeH IPO3pauHbIM.

OCHOBHBIME 3JIEMEHTAMHU JBUTATEJS IIOCTOAHHOTO TOKA
ABJIAIOTCA IKOPb I u craTtop 4. AAKophk mpeacTaBiseT codoit
MUIUHAPUYECKOE CTATbHOE TeJO, B IIa3ax KOTOPOTO YJIOXKe-
Ha ooMoTKa. OOMOTKA AKOPA ABUraTeJS CAUIIKOM CJIOMKHA
U He MOKeT paccMaTpUBaThCsS Ha ypoKe. BrosHe mocraTou-
HO, ecJI yuaIuecsa OyayT OTOKIEeCTBIAThE OOMOTKY AKODA C
pamkoii. KOHIIBI paMKU COeIUHSAIOTCS C IPOTHUBOIOJIOMKHBI-
MU ILJTaCTUHAMHU KoJiiekTopa 7. C aToi 1meibio Ha AKOPhb yC-
JIOBHO HAJIO}KEHO KPACHBIM IIBETOM H300pa’keHWe pPaMKIU.
TeM 2Ke IIBETOM OTMEUEHbI 1 IIPOTHBOIIOJIOKHEIE IIJIACTHUHBI
KoJmekTopa. He ciemyer co3maBaTh y yUallluxcs IMPeACTaB-
JeHune ob6 0OMOTKe AKOPSA KaK O CHUCTeMe CMEIlleHHBIX B IIPO-
CTPAHCTBE U HEe CBASAHHBIX SJIEKTPUUECKU MEXKAy co00 pa-
MoK. OOMOTKAa KaKI0r0 SKOPA ABUTATENS IPOMBIIIIEHHOT0
THUTA TIPeACTaBIAeT co00i HeIPepPhIBHYI0 3aMKHYTYIO CHCTe-
MYy, KOTopas He UMeeT HUYEero oOIIero ¢ CUCTEMOI paMOK.

CoennHeHne OOMOTKY SIKOPSA C MCTOYHMKOM TOKa OCY-
IIIEeCTBJISETCA Uepes IMeTKU 6, HaJIoKeHHbIe Ha KOJIJIeKTop.

CraTop aBUraTess MOCTOSTHHOTO TOKA COCTOUT OOBIYHO
U3 JIUTOH CTAJBbHON CTaHMHEI (KOPIIyca), Ha BHYTPEHHEH I10-
BEPXHOCTU KOTOPOI YKPEeIJIeHbl MOJIOCHBIE CEPAEUYHUKY 2 C
oomoTkamu 3. OOMOTKH COEIMHAIOTCI MEXKIY cO00ii Imoce-
IoBaTeJbHO. [IJ1a OXJaKIeHUs JBUTATE A Ha OCH AKOPA ye-
TaHaBJINUBAETCA BEHTUJIATOD 5.

Ha mpakTuke o0MOTKY AKOpPsA YKJIAALIBAIOT Ha cepled-
HUKE C IeJbI0 YCHJEeHWS MaruuTHOro IoJis. OO0BSICHUTH
IIpUMeHeHle CepAeUHnKa MOXKHO IIPUMEPOM, HOSCHAIOITNM
3HAUEHUE CepJeUYHuKa B 3sJaeKTpomaruurte. IlocTossHHBIE
MATHUATHI IPUIMEHAIOT TOJbKO B MUKPOMAIIIMHAX, & B MAIIIH-
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NABUTATEJNb
NOCTOAHHOIO TOKA

1. fIxopsb

2. CepieuHUK II0OJIIOCA
3. O6mMoTKa moJtioca
4. Crarop

5. BeHTHIATOD




HaxX MaJIOH, cpegHeill M OOJIBLIIIOM MOIIIHOCTU MCIIOJbL3YIOT
AJIEKTPOMATHUTHI.

PaccmarpuBaTh yCTPOHCTBO KOJIJIEKTOPa HE CJIEYeT, a
JIOCTATOYHO OTPAHUUYUTHCA 00bACHEHNEM ero (DyHKIIMOHAIb-
HOT'O HasHAUeHUS — COXPaHATh HAIpaBjeHHe TOKa B IIPO-
BOOHUKAX OOMOTKMU SIKOPS, HaXONAIUXCA B 30HE KaKIOT0
IoJIroca mpu Bpalennu AxopdA. IIpu mepeMeleHUT IPOBOJ -
HUKa O0OMOTKY SKODS U3 30HBI AeMCTBUA I0KHOTO IIOJII0CA B
30HY IeNCTBUSA CEeBEPHOTO CJeNYeT M3MEeHUTDL HallpaBJeHe
TOKa B HEM [JIsI COXPaHeH!s HAIIPaBJIEHUA BpaIleHusd SIKO-
pd. ATy 3aauy U BLIIOJHAET KOJJIEKTOP.
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TpaHcdopmaTtop

Ha rabaume mpencTaB/eH MOIIHBIN CHUJIOBOM OmHOGMA3-
HBIN TPaHC(HOPMATOP, KOTOPHIN IPUMEHSAIOT B IMHUAX IIepe-
ITayy 3JIEKTPUUECKOU dDHEPTUH.

Cunosoii TparnchopMaTop ABYyX0OMOTHEIN. Kak 0OMOTKY
HU3KOTO HANPSKEeHUA 6, TaK ¥ BBICOKOTO HANIPAMKEHUA 7
pacipenesaioT M0 IBYM BePTUKAJbLHBIM CTEP:KHAM. B yueo-
HBIX TpaHchopMaTopax 5T OOMOTKM yCTAHaBJIMBAIOT Ha
PasHBIX CTEPIKHAX IJIA yaydlleHuA HaraagHocTu. OOMOTKY
HUBKOTO HAIPSAMKEHUA YKJIAAbIBAIOT OJMKe K CTEePIKHIO, a
00MOTKY BBICOKOT'O HATIPAMKEHUSA — AAJbINEe OT CTEP:KHSA BO
usbexaHre mMpodboda ma3onAnuu. KaTymKky Kak IIepBUYHON
00MOTKM, TaK M BTOPUYHON COEAUHSIOT MEXKIY COOOI moce-
moBaTesibHO. KOHIIBI 00OMOTOK uepes IpoxomaHbie hapdhopo-
BbIe M30JIATOPHI 2 BBIBOAAT HA BEPXHIO KPBIIMIKY 4 O6akKa
TpaHcopMaToOpa M COOTBETCTBEHHO ITOAKJIIOYAIOT K HMCTOY-
HUKY HaPAKeHUA 1 Harpyske.

Cepmeunur 3 TpaHchopmMaTopa HaAOUPAIOT M3 TOHKUX
CTaJIbHBIX ILTACTHUH ToJIuHOH 0,35—0,5 MM, KOTOpbIe 130-
JIUPYIOT APYT OT APYTra OKKUCHIO METaJLIa, BOSHUKAIOIIEH Ipu
ropsueil mMpoxKaTKe JIUCTOB, W JIJakOoM. B TpaHchopmaTope
MIPUMEHSAIOT CIeIUATbHYIO 3JIEKTPOTEXHUUECKYIO CTalb, KO-
TOpas JerKo IepeMarinuyuBaeTcs (1MeeT Y3KYIO IEeTJII0 Tuc-
Tepe3uca) U UMeeT GOJIBIIIOe CONPOTUBJIEHNE 34 CUET BBICO-
Koro comep:xanusd KpemHusa (o 4—5%). McmoabsoBaHue
9TOI CTANU CHUKAET IIOTEPHU B CEePIeUHNKE 3a CUeT I'ucTepe-
31ca U BUXPEBBIX TOKOB.

Ceuenne cepJeyHMKA MOIIIHOTO TpaHc(opMaTopa MMeeT
dopmy, OMMUBKYI0O K OKPYIKHOCTH. ITO II03BOJIsIET OoJiee
IJIOTHO 3aII0JHATH KPYyIjIoe OKHO B KapKace KaTyInku. Ilo-
9TOMY ILIACTUHBI CTEP:KHEH cepAeyHWKa WMeIOT PasHyio
mupuHy. IIpeo6pasoBanme dJIEKTPUUECKON SHEPTUU B
TpaHcopMaTOpe COIPOBOMKAAETCS ee MOTepAMU Ha Harpes
00OMOTOK 1 cepAevHHKa. MaKkCcUMaJbHO HOIYyCTHUMAasA TeMIIe-
paTypa IJisd JaKOBOM M XJ0MUaTOOYMAaXKHON M30JISAIUH IPO-
BogmoB ooMoToK paBHa 100—130 °C. Ilpu 06ojiee BBICOKOM
TeMIIepaType U30JIAIUS PaspyIiaeTcs.

s oxJaxaeHuss oOMOTOK TpauchOopMaTOPOB CpeaHel 1
0OJIBITION MOIITHOCTY X BMECTE C CePAEUYHUKOM IIOTPYKAIOT
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TPAHC®OPMATOP
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B 0akK ¢ maciaoMm. B 0ake BOSHMKAaeT KOHBEKIIMOHHBIA ITPO-
Imecc mepeayy Telia MacjioM OT BHYTPEHHUX, CUJIBLHO Iepe-
TPeThIX HacTeil K CTeHKaM, KOTOPhIe OXJIasKIal0TCAd eCTecT-
BEHHOHU IUPKYJIsaIueil Bo3ayxa. IIpu momiHocT TpaHchop-
martopa mopanxka 100 kBt u Beie K 0aky IIpUBapuBAIOT
pebpa OJsa yBeJIWYEHUS OXJAKIAIONIel MOBePXHOCTU UJIN
TpyOBbI (KaK MOKA3aHO HAa TabJINIIE), II0 KOTOPBIM ITUPKYJIH-
pyet macJiio. Ha Tabauiie HanpaBjieHNe KOHBEKITMOHHBIX TI0-
TOKOB ITOKAa3aHO CTPEJKaMM: MacJio, HarpeBasch OOMOTKaMu
¥ CEPIeUYHUKOM, ITIOJHNMAETCS BBEPX, IIOCTYIIaeT B paguaTo-
Pyl 5 u 1o TpybaMm omyckaercsa BHu3. OCTHIBIIIee MAcJjio CHO-
Ba IIOCTyIIaeT B 0aK CHUBY.

B Tpanchopmaropax GOJBIIION MOITHOCTA IIPUMEHSIIOT
JIOMOJIHUTEJbHEIN 06yB paguaTopoB (Tpy0O) IIOTOKAMU BO3-
IyXa OT BEHTUJISATOPOB.

B Tpanchopmarope moskHaA OBITH IIPEIyCMOTPEHA BO3-
MOXKHOCTDb U3MEHEeHUA 00'beMa MacJjia, BbI3bIBAEMOTro KoJiebda-
HUAMU TeMIIEPATyPhI IIPU N3MEHEHUAX ero HArPy3KU U KJIH-
MaTuuyecKkux yeyaosuii. [Ipu maibix o0beMax mMacia (B Tpauc-
dopmaTopax wmomiHOCTHI0O n0 100 KBT) Mekay KpBIIIKOI
0aKa M MOBEPXHOCTBHIO MAacJia CO3AeTCA BO3NYIIHAS IIOMYIII-
Ka. B momubeIx Tpamcdopmaropax 06aK 3aJUBAIOT MAacCJIOM
MMOJIHOCTBHIO, a M3MeHeHue ero oobeMa KOMIEHCUPYeTCA 3a
CUeT YCTAHOBKY PACIIIUPUTEIBHOrO 6aKa I, KOTOPbI pacrio-
JaraioT HaJ TpaHchopmaTopoM. B TpaHchopmaTopax mpume-
HsaeTcs TpamchOpMATOPHOEe MUHepaJIbHOe Macjao (IPOXYKT
nepepaboTku HedTi). OHO TOJMKHO OBITH JUIIIEHO BJIATH, IIy-
3BIPHKOB BO37yXa W 00JIalaTh BBICOKOM AMIJIEKTPUUECKOM
noctroguHOM. TpaHchopmaTopHOE Macjao He TOIBKO ABIAETCS
TEIJIOHOCUTEJIEM, HO U CYII[eCTBEHHO IOBBITIIAET M30JIAIIHIO
00MOTOK.

Macaansie TpaHcHOPMATOPHI B3PHIBO- M IIOXKapOOIIac-
HbI. Ha OTKPBITHIX MOACTAHIIMAX UX PACIIOJIaraioT BAAJIU OT
TIOMeEIIleHNH, & BHYTPU 3IaHUH CTABAT B CIIelIATbHbBIE OETO-
HUPOBAHHBIC SUEHKU.

Hnsa ynobcTBa mepeMeltieHuA Tpauchopmaropa B IIpegesiax
TIOJCTAHIIUY €r0 YCTAHABJIWBAIOT HA CIEIUAJILHOU TeJIesKKe,
KOTOpasA MOYKET IIepeJBUraThCA 110 peiabcaM. MoIlHbIe TpaHC-
dopmMaTopbl UMEIOT OOJIbININE pasMephl. s cosganus y y4a-
IIUXCSA IIPEICTaBJIEHUs O pasMepax TpaHchopmaTopa Ha ero
(dome n300paKeH UYeJIOBEK.
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ONeKTpoHHO-Ny4YeBasa TpyoOka

DJIeKTPOHHO-/IyUYeBble TPYOKU IIPUMEHSIOTCA B OCI[HI-
Jorpadax AJA U3MEePeHUs HaIpAKeHuA U (Pa3oBbIX YIJIOB,
amanmsa (opMBI KPUBOM CHJILI TOKA WJIW HATIPAKEHUS
U T. I. ITU TPYOKU HUCIOJBH3YIOTCA B TEJIEBUBUOHHBIX U pa-
IHOJIOKAIIMOHHBIX YCTAHOBKAX.

DJIeKTPOHHO-/IyUeBble TPYOKM OBIBAIOT PA3HBIX THUIIOB.
ITo crtoco0y moJiyuyeHns 9JeKTPOHHOTO JIyya OHU JeISATCA Ha
TPYOKHU ¢ XOJOIHBLIM 1 HaKaJIeHHBIM KaTogoM. TpyOKU ¢ X0-
JIONHBIM KaTOJOM HCIIOJIBL3YIOTCS CPAaBHUTEIBLHO PEIKO, TaK
Kak OJA UX paboThl TPeOyIoTCsA OUeHb BBICOKHE HAIIPsKe-
Hus (30—70 xkB). TpyOku ¢ HaKaJeHHBIM KaTOAOM HMEIOT
IINPOKOE IPUMeHeHre. OTH TPYOKH II0 CIIOCO0Y YIIpaBJIeHUA
DJIEKTPOHHBLIM JIYUOM TaKyKe pasfesdioTcs Ha [ABa BHUIA:
DJIEKTPOCTATUUYECKNE U MAarHUTHLIE. B sJIeKTPOCTATUUECKUX
TPyOKax yIpaBjeHUe 3JeKTPOHHBIM JIYUOM OCYIIeCTBJISIET-
Cs C TIOMOIIbIO BJIEKTPUUECKOTO ITO0JIA, & B MATHUTHBIX —
C IOMOII[bI0 MATHUTHOTO II0JIA.

AJIEKTPOHHO-JIyUeBble TPYOKU C 3JIEKTPOCTATUUECKUM YII-
paBjieHreM MPUMEHSIOTCS B ocruirorpadax 1 ObIBAIOT Upes-
BBIUAHO PA3HOOOPA3HEI 0 KOHCTPYKTHUBHOMY BBITIOJIHEHUIO.
VYuaimuxcsi JOCTaTOYHO O3HAKOMUTH C IIPUHITUIIOM YCTPOMCT-
Ba TaKOW TPYyOKM, COMep:Kallleil OCHOBHBIE THUIIOBBIE DJIEMEH-
TBI. OTUM IeJAM oTBeuaeT Tpyoka tuma 13JI037, xkoropas
IIpecTaBIeHa Ha Ta0JIUIle C HEKOTOPBIMY YIIPOIIIEHUAMU.

DJIeKTPOHHO-JIyUeBasd TPYOKa IpeAcTaBJasAeT co00HM X0opo-
110 BAKYYMUPOBAHHBINA CTEKJIAHHBLIN 0aJIJIOH, BHYTPU KOTO-
poro HaxomATcA 3jaeKTpoxbl. IIIupokwuii Toper TPyOKuM —
9KpaH — C BHYTPEHHEH! CTOPOHLI IIOKPbhIBaeTcAa (hJIyopecIiu-
PYIOIIIMM BeIlleCTBOM. BelllecTBO sKpaHa CBETUTCA HpPHU yhAa-
pax 5JIeKTPOHOB. VICTOUHMKOM B3JIEKTPOHOB CJIYKUT KATO[
KocBeHHOro Hakasa. Karoq cocrouT ns HUTH HaKaja 7, BCTaB-
JIEHHOI B TOHKYIO (hapdOopoByI0 TPYyOOUKY (M30JATOP), Ha KO-
TOPYIO HAIET IMIUIUHAD 6 ¢ OKCUAHBIM HOKPHITHEM TOpIia (Ka-
TOm), OJarogaps 4eMy JOCTUIrAeTCs H3JIyUeHIe 3JIEKTPOHOB
TOJBKO B OIHOM HAaIpaBJeHWMH. BbLIeTeBIIMEe H3 KaToAa
SJIEKTPOHBI YCTPEMJISAIOTCA K aHogaM 4 u 3, MMEIOLUM JI0-
BOJILHO BBICOKH MOTEHI[AJ OTHOCUTEIHLHO KaToaa (HeCKOJIb-
KO COTeH BOJIbT). JIJIs MpUIaHusA IMyYKY SJIEeKTPOHOB (hOPMBI
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3NEKTPOHHO- Al TPYBKA

BHEIHMI BAJ TPYERA

N s

L

1010

Jyda U ero (poKyCUPOBKM Ha dKPaHe IIYYOK IIPOXOAUT Uepes
pAaxn samexkTpomoB. OqHAKO ciaenyeT oOpaTUThL BHUMAaHMWE yua-
IUXCA TOJIBKO HA TPU BJIEKTPOZA: MOZYJIATOD (YIPABJIAIO-
U TUINHAD) 5, IepBhIi anon 4 u BTopoii anox 3. MoayJisi-
TOP IPEeACTaBJsIeT co00i TPyOUaThIN AJIEKTPOX, HAa KOTOPHIH
IOJAaeTCsa OTPUILATENbHBINA IIOTEHIINAJ OTHOCHUTEIHLHO KAaTo-
Ia. Biarogapsa sToMy npoxonAamniuil uepes MOAYJIATOD BJIEK-
TPOHHBIM MYYOK OYyAeT CTATUBATHCA B Y3KUM IydoK (JIyd) u
HAIpaBJSATbCA JJEKTPUUECKUM IIOJIeM uUepe3 OTBEpPCTHe B
aHOJie B CTOPOHY dKpaHa. IIoBbIaa uan MOHUKAA MTOTEHIT-
aJl yIpaBJSIOIIETO BJIEKTPOLAa, MOKHO PETryJINPOBATh KOJIU-
YeCTBO 3JIEKTPOHOB B JIyde, T. €. MHTEHCUBHOCTH (APKOCTH)
cBeueHUs dKpaHa. C IOMOIIBI0 aHOMOB HE TOJBKO CO3TAeTCs
ycKopsroiee mojsie (o6eclieunBaeTCs PasTOH 3JIEKTPOHOB),
HO, UBMEHAS MOTEHITNAJ OJHOTO U3 HIX, MOYKHO 60JI€e TOUHO
(hoKycupOBaTh BJIEKTPOHHBLIN JIyd HA SKPaHe W HOJYYUTH
OOJIBIIIYI0 PE3KOCTH cBeTdAlnelica Touku. OOBIYHO (hoKycu-
POBKY OCYIIECTBJISIOT IIyTeM U3MeHeHUs MOTeHITnaa IIepBo-
T0 aHO/a, KOTOPLIH HasbIBaeTcsA (DOKYCUPYIOITUM.

IJIEKTPOHHBIN JIy4, BBIAAA M3 OTBEPCTUS B aHOME, IPO-
XOAUT MEXKIY ABYMSA ITapaMu OTKJIOHAIONUX MacTul 1, 2 u
momazaeT Ha 9KPaH, BhI3HIBAA €0 CBEUEHUE.
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IlomaBassi HanpsaKeHWe Ha OTKJOHSIOIIVE IIJACTUHHI,
MOJKHO BBI3BATh OTKJIOHEHVE JIyUya U CMEIIeHNe CBEeTAIIEr0-
cA IATHA OT IIeHTPa dKpaHa. BelmurHa u HaITpaBJIeHUE CMe-
IIeHNUA 3aBUCAT OT HANIPAKEHUS, ITOJaHHOTO Ha IJIACTUHBI,
¥ IOJIAPHOCTHU ImacTuH. Ha Tabiauie moxasaH caydai, Kor-
Jla HaIIpSAXKeHUe MNOJAaHO TOJHKO Ha BEPTUKAJbHBIE IIJIACTH-
bl 2. Ilpu yKasaHHON HOJIAPHOCTH ILJIACTHUH CMeIlleHue
BJIEKTPOHHOTO JIy4ya IO AeHCTBUEM CUJI BJIEKTPUUECKOTO
MOJIA MMPOUCXOAUT BIpaBo. KEcyii mosaTs HanpsaKeHUe Ha I'0-
PU3OHTaJNbHBIE IJIACTUHBI 1, TO cCMellleHre Jyda OGyIeT Ipo-
UCXOIUTH B BEPTUKAJIHLHOM HATIPABJIEHUN.

B mmxHell yacTu TaOIMIILI IPUBEIEH CIOCO0 yIpasJe-
HUS JIYYOM C IIOMOII[BI0 MArHUTHOTO II0JISI, CO3JaHHOTO JIBY-
Ms B3aMMHO IIePHEeHIWKYJIAPHBIMU KaTylmkamMu (Kaskmas
KaTyIlIKa pas3fejieHa Ha JBe CEeKI[MM), OCU KOTOPBHIX MMEIOT
BePTUKAJbHOE W TOPU30HTAJIbHOE HallpaBjaeHusi. Ha Tabmau-
e MOKAa3aH cJaydail, KOrga B TOPU3OHTAJIBHON KATYIIKE TOK
OTCYTCTBYET ¥ BEPTHKAJbHAA KaTYIIKa 00eclieYnBaeT cMe-
IIeHYe JIyYa TOJbKO B TOPUBOHTAJIBHOM HAIIPABJIECHUU.

MaruuTHoe mojie TOPU30HTAJIBHONM KaTYIIKU BHIZBIBAET
cMeIlleHUe Jiyda B BEePTUKaJbHOM HampaBjeHuu. CoBmecT-
HOe JIeMICTBYE MAaTrHUTHBIX MOJIEH JBYX KaTyIIeK o0ecIreum-
BaeT JBUKEHMeE JIydya II0 BCeMY dKpaHy.

MarauTHbBIe TPYOKY IPUMEHSAIOTCS B TEJIEBU30PAX.
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MonynpoBoagHUKN

Hawubosiee yacTo MCIOJIBb3yEMBIMH HOJYIPOBOAHUKAMU
ABJIAIOTCA MOHOKPHUCTAJLJIBI TePMAaHUA U KPEMHUA. DJIeMeH-
TapHad syeiika KpUCTAJINUYecKou perreTku repmanud (Ge)
umeeT (GopMy TeTpasapa: aToM HAXOAUTCS Ha PABHOM pac-
CTOAHUM OT YETHIPEX YTJIOBBIX aTOMOB, IIPU BTOM KaKABIN
YTJIOBOM aTOM SABJSETCA IIEHTPAJBHBIM OJIS OJMKAUIIINX K
HeMYy uYeTbIpex aToMoB. Illockas cxemMa CTPYKTYpPHI AJpa
aToMa BMECTe C HEBAJEHTHBIMHU 3J€KTPOHAMHU IIOKa3aHa B
BepxHeil vactu Tabauibl. IIpm o6pasoBaHUM KPUCTAJIOB
aTOMBI HACTOJBKO COJIMIKAIOTCS, YTO BAJIEHTHBIE 3JIEKTPOHBI
CTAHOBATCS OOIIMMHU U CBA3BLIBAIOT MEXK Y COO0 aTOMBI rep-
MaHUA WIN KPEMHUA, 00pasyda KOBAJEHTHbIE WJIU IIapHO-
3JIEKTPOHHBIE CBASHU.

IToxkasanHas B BepxHell yacTu TabGJUIIBI AUefiKa KpUC-
TAJIINYECKON peIIeTKU TepMaHUA SBJIAETCSI HAEAJbHOU U
BO3MOJKHA TOJILKO IIPU a0COJIIOTHOM HYJIe TeMIIepaTypPhl.

IIpu marpeBaHuM MHOJYIPOBOAHUKA YaCTh BaJEHTHBIX
SJIEKTPOHOB MOXKET MOJYYUTH SHEPTUIO, NOCTATOUHYIO IJIA
TOT0, YTOOBI HOKUHYTH CBOH aTOM. JJIEKTPOHBI, IOKUHYBIITHAE
aTOM, CTAHOBATCA CBOOOAHBIMU JJIEKTPOHAMHU WU 3JIEKTPO-
HaMu mpoBogmmocTu. OOpasoBaHMe CBOOOAHBIX 3JEKTDPOHOB
BJIEUET 3a c000M ImosABIeHNEe CBOOOAHBIX (BAKAHTHBIX) MECT B
9JIEKTPOHHBIX CBA3AX — ABIPOK. JTO BAKAHTHOE MECTO MO-
JKeT OBITH 3aIIOJTHEHO CBOOOJHBIM 3JIEKTPOHOM M3 COCETHUX
cBazeit. [Ivipka BemeT cebsa mOL0OHO YaCTUIE C TTOJOMKUTEb-
HBIM BJJIEMEHTAPHBIM 3apAAOM, IIEePeMeNIasAch IIPOM3BOJIBHO
1o 00'beMY BCETO MPOBOAHUKA. YMCI0 ABIPOK B UUCTOM ITOJIY-
ITPOBOJHMKE BCET/[a PABHO UMCJY CBOOOJHBIX 9JIEKTPOHOB.

C TIOBBIIIIEHNEM TeMIepaTyphl MOJYIPOBOAHUKA PACTET
YKCJIO ABIPOK U CBOOOAHBIX 3JE€KTPOHOB, T. €. HOCUTeJel
3JIeKTPUUECKOro 3apsana. 1losToMy COIpPOTHUBJIEHUE IIOJY-
MIPOBOJHUKA MPU YBEJIUYEHUN TEMIIEPATYPhl YMEHbBIIIAETCSA
(rpaduk 1), B TO BpeMs KaK COIIPOTUBJIEHNE MeTasia (rpa-
duxr 2) Bozpacraer.

Ecau K moympoBOgHUKY T00ABUTH IPUMECH, TO €T0 IIPO-
BOAVMOCTDH Bo3pacTaeT. IIpuMech MOKeT BHISBATH YBEJIUUE-
HUe KaK CBOOOJHBIX 3JIEKTPOHOB, TaK U JBIPOK.
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B HmKHelr yacTu TaOMUIIBI IOKAa3aHA KPUCTAJIINYECKAS
pellieTKa TepMaHus ¢ IpUMechio cypbMbI (Sb), KoTopast nume-
eT TATh BAJEHTHBIX JJEKTPOHOB. B 3TOM ciyuae deThIpe
9JIeKTPOHA CYPbMBI O0pPa3ylOT HapHOIJEKTPOHHEIE CBA3U C
aToMaMUu TepMaHH’sd, a HATHIN 3JIEKTPOH OKa3bIBAeTCSA CBO-
6omubIM. IIpu STOM aTOMBI CYypbMBI CTAHOBATCA IIOJIOMKIU-
TeJbHBLIMU MoHaMu. OCHOBHLIMU HOCUTEJIAMHU 3apAga B rep-
MaHUU CTAHOBATCS BJIEKTPOHBI, ¥ IIPeolJialaeT 3JIEKTPOH-
HasA MOPOBOAUMOCTH. TaKoi HTOJYIPOBOTHUK HAa3LIBAETCA
MOJIYIIPOBOAHUKOM 71-THIIA.

Eciu x repmanmnio H06GaBUTH IPUMECh TPEXBaJIEHTHOTO
uaauA (In), To B ¢cBA3AX C UETBEPTHIM aTOMOM oOpasyeTrcs
IbIpKa. IIpu sTOM aToM WMHAWSA CTAHET OTPHUIATEIbHBIM
noHOM. [IbIpKa ABJIAETCA OCHOBHBIM HOcHUTeJieM 3apsazna. Ilo-
JIYTPOBOAHUK C TPeodJaflaHNEM IHLIPOYHON IIPOBOJMMOCTU
Ha3bIBAETCS MOJIYITPOBOAHUKOM P-THUIIA.

IIpu KOHTaAKTE MOJTYIIPOBOAHUKOB p- U N-TUIA TTPOUCXOJUT
IuMPysusa sJIeKTPOHOB U ILIPOK. B KOHTAKTHOM CJIO€ IIPOMC-
XOAUT PEKOMOMHAIINSA 3JEeKTPOHOB M IBIPOK M OOHAXKAIOTCS
HOHBI, KOTOPBIE CO3AaAYT DJIEKTPUUYECKOe II0JIe HAPAXKEeHHO-
cteio E , mpenarcTByomiee nanbHelimell nupysun 4acTuIl.
IATOT YPE3BBIUAMHO TOHKWU CJION IIOJIyUYnJ Ha3BaHWE 3allu-
paloIIero cJosa Wiu p— n-mepexoga. TosImHa 3aTMPAIOIIETro
CJIOA He IIPEeBLIIIAeT AeCATHIX foaei MukpoHa 107° M.
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TpaH3uctop

TpauaucTOp — 9TO HOJYIPOBOSHUKOBBIN IIPUOOP C ABY-
MsS p—n-epexofaMu, KOTOpPble BOSHUKAIOT, HAIIPUMED, B
IJIaCTHHE TepMaHuA HPU HaHECeHUM Ha Hee OBYX Kallelb
paciiaBJeHHOTO UHANSA C IIPOTHUBOMOJIOMKHBIX CTOPOH. [ud-
byuaupysa, uaaAUN obpasyeT 00JIaCTU C ABIPOYHOU IIPOBOIM-
mocThio. Ha rpanume aTux objiacTeil ¢ OCHOBHBIM KPUCTAJI-
JIoM 00pas3yTCs IBa 3JeKTPOHHO-ABIPOYHBIX IIepexoa.

Ha rabnuiie n3obpakeHo MeXaHUYECKOe COeTMHEeHUe TI0-
JIYIPOBOAHUKOB p- U N-TUIIA.

B TpansucTopax BBIIEIAIOT TPU 00JIACTU: SMUTTEDP, 03y
u KojsaexkTop. Ilepexonm smuTrep — 6asa (p—n-mepexon)
Has3bIBaeTCAd SMUTTEPHBIM, a Ilepexoq 0asza — KOJLIEKTOD
(n—p-epexon) — KOJIEKTOPHBIM.

IIpu “3roToBI€HUYN TPAH3KUCTOPA BHIIOJIHAIOT YCJIOBUA:

1) Tommimaa 0as3bl JOKHA OBITH HECKOJBKUX MUKPOMET-
POB, T. €. 3BHAUNTEJIHLHO MEHbIIe cpeaHell JJIUHBI CBOOOTHOTO
mpobera MomagaioInx B Hee HOCUTeJeH 3apsana;

2) KOHIIeHTPAaI1s OCHOBHBIX HOCHUTeJIEH 3apsaaa B 6a3e J0JI-
JKHa ObITH MHOT'O MEHbIIIe, UeM UX KOHIIEHTPAIIUS B 9MUTTEPE.

IIpu BKJIOUEHWM TPAH3UCTOPA B Iiedb ¢ oOIieii 6a30ii,
KaK [IOKas3aHo Ha Tabuulle, HANPAMKEHHOCTD dJIEKTPUIECKO-
ro noia Ey B sMUTTEPHOM Iepexofie OCIabiAeTca MOJ, Jei-
cTBHeM Hanps:xeHus U,, HO yCUIHUBaeTCAd B KOJLIEKTOPHOM
nepexoje o AericteueM HanpsxeHnsa U,. JIBIDKU 13 5MUT-
Tepa OyayT nuddyuaaupoBaThk B 0a3y 1, IBUTASICh Aajee, OO-
CTUTHYT KOJUIEKTOPHOTO IIepexojia, MoJie KOTOPOTO YCUJIH-
BaeTCcsA BHEITHUM HampsskenumeM. Ilojie KOJIJIEKTOPHOTO IIe-
pexozia yCKoOpseT ABUKeHUe OBIPOK B CTOPOHY KOJIJIEKTOpA,
UTO co3/laeT TOK KoJneKTopa I .

HvuIpKu, monaBinue B 6a3y, M3-3a MaJOH ee TOJIIUHBI 1
MaJIoTO KOJUYECTBa B Hell 3JIEKTPOHOB TOJHKO YACTUYHO pe-
KOMOMHUDPYIOT C 3JIEKTPOHAMHU 0as3bl, & OCHOBHOM MX IIOTOK
momajaeT B KOJJIEKTOPHBIN Iepexon. YacTtuuHasa yOBLIb
SJIEKTPOHOB B 0as3e KOMIIEHCHUPYETCA MX MHOCTYILJIEHHEM U3
BHeIITHel IIeIIn, YTO CO3TaeT TOK 6asbl I.
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TPAH3UCTOP

CXEMA YCTPOVICTBA TPAH3UCTOPA
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B pesyabraTe yacTUUHON peKOMOMHANMM ABIPOK B 0Oase
cuJia TOKa KOJLIEKTOpa MeHbITle CUJILI TOKAa SMUTTEpa Ha Be-
JUYUHY CUJIBI TOKa 6a3bl, HO 9Ta Pa3HOCTH COCTABJIAET He 60-
aee 5% . 3aBUCUMOCTH CUJIBI TOKA S9MUTTEPA OT IIPAMOTO Ha-
npsaKeHns (KaK U B JUOjie) IO3BOJISIET MCII0JIb30BaTh TPAH-
3UCTOP B CXeMaxX YCUJEeHWUsS CUTHAJOB. B HuiKHel yacTu
TabJIUIIBI TIOKAa3aHa TaKasd cXema, I'fie B [[ellb DMUTTEPa KpPo-
Me MCTOUYHMKA ITOCTOSAHHOTO0 TOKA BKJIIOUEH TeHepaTop mepe-
MeHHOro HampsukeHus U, a TakKe IpUBeJEHBI IpaduKu
M3MEHeHUA C TeUeHreM BpeMeH! HAIPSKeHUs Ha reHepaTo-
pe u Harpy3ku. CuUrHaj yCUJInBaeTcsa B COTHU Pas.
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MonynpoBOAHUKOBLIV ANOA,

Ha Tabauie nokasaHbl CXeMbl BKJIIOUYEHUS JUOAA B Ilellb
reHepaTopa IepeMeHHOro TOKa. PsmoM IIpeacTaBJIeHBI I'pa-
UK U3MeHeHUA HAIPAXKEHNA ¢ TeYeHrueM BpeMeHU Ha 3a-
sKuMax regepatopa U, 1 Ha 3aumax Harpysku U, . Xa-
paKTep N3MEHEeHUs CIJILI TOKA B I COOTBETCTBYET XapaK-
Tepy U3MeHeHNA HAIPAKEeHNA Ha Harpy3Ke.

IIpu coemyHeHNY MMOJYIIPOBOAHUKA P-THUIIA C IIOJOMKUTEIb-
HBIM IIOJIIOCOM MCTOUHMKA, a IOJYIIPOBOAHUKA 7M-TUIIA — C
OTPUIATEIBHBIM B IIOJIYIPOBOSHMKAX CO3JAETCA CTOPOHHEEe
9IEKTPUYECKOe II0JI€ HAIPAXKEHHOCTBIO E,., xoropoe mpu
KOMIIeHCAIlUM KOHTaKTHOro nond E_ obecmeuuBaeT nBUKe-

HUEe OCHOBHBIX HOCUTEJIEH 9JIEKTPUYECKOTro 3apsaaa. B Harpys-
Ke R, BO3HUKAaeT dJICKTPUYECKUH TOK, KOTOPBIA Ha3bIBAeTCS
MIPSMBIM TOKOM. 3aBUCUMOCTE CUJIBI TOKA OT IIOJTHOTO HATIPSI-
JKeHHusd IIoKasaHa Ha rpaduke.

IIpu oOpaTHOM BKJIIOUEHHUH IIOJYIIPOBOAHUKOBOTO AUOIA
IPOMBO0IET YCUIeH!e SJIEKTPUUECKOTO IOJIA B p— n-IIepexo-
Jle, UTO NIPUBEJET K PACIINPEHUIO 3allMPAIOIIero CJIOS U IIpe-
KpAaIeHuIo IBMKEHU OCHOBHBIX HocuTesiel 3apsana. Cyrect-
BOBaHME B MOJYIIPOBOAHUKAX HEOCHOBHBIX HOCHUTEJIEH 3apAm0B
CO3MaeT B IeH CJIa0bIi 00PATHBIN TOK, KOTOPBIM B Psle cayda-
€B MOJKHO IIpeHedpeysn.

B Hu:xHe# yacTu TaOIUIBI TOKA3aHbI JUOABI PA3HBIX TH-
OB. JJIEMEHTOM CPaBHEHUS UX Pa3MepoB ABJISETCS n3obpa-
JKEeHHBIN PyOJIb.

IJIEKTPOHHO-IBIPOYHLIN (p— 1) nepexon B guone BK2-200
(TIpeacTaBiieH ¢ pa3pe3oM) BO3SHIUKAET B Pe3yJbTaTe HarpeBa-
HUSA ILJIACTUHBI MHAUS OO0 TEMIIePaTypPhI IIJaBJIeHUd. ATOMBI
nHINSg [upOyHIUPYIOT B KPeMHUM, 00pasysa 00JIacTh C JbI-
POYHOII TPOBOAUMOCTHIO, a B IIJIACTHUHE KPEeMHUS BO3HUKAET
00JIaCTh C 3JIEeKTPOHHOM IMPOBOAUMOCTBHIO. ITO KPEMHUEBBINA
IWOM, KOTOPBIM II03BOJISIET MOJYUYUTH cHIy TokKa mo 200 A.
Takwue MOIIHBIE TMOILI HAa3LIBAIOTCSA CUJIOBBIMU. [[1OABI BU-
na BK npumeHAOTCS AJA MUTAHUS TPOJJIEHOYCHBIX JIUHUHN
U IPYTUX IieJeli, Korga Tpedyerca O0JIBIIONH TOK.

IIpu pabore gquonma BhIAENSAETCA 3HAUUTEIHLHOE KOJUUECT-
BO TEIJIOTBI, IIO9TOMY OUOABI TPeOyIoT oxjaskmeHmsa. Morrr-
HbIe JUOJbI C IIOMOIIBIO Pe3E00BOr0 OKOHUYAHMA COeTUHIIOTCS
C paguaToOpPOM.
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Cxema onbita Pesepdoppa

Cpenu ONbITOB, OIMCAHHBIX B IIIKOJBHOM Kypce (pU3UKH,
MOJKHO BBIJEJIUTHL OCHOBoOmoJiararmoinue. VIMEHHO K TaKuUM
ONBITAM OTHOCHUTCSA OUBLIT JpHecTa Pesepdopra, HO OH He-
BOCIPOUM3BOAMM Ha YPOKe. ITOT Hpobes B KAKOIi-TO CTeIeHn
IOJI?KHAa BOCIOJIHUTD KpacouHas Tabaura.

B BepxHeit yacTu TaOMUIIEI IPUBEIeHA YIIPOIIIEHHAA CXe-
Ma PACIIOJIOYKEHUWSI OCHOBHBLIX 3JIEMEHTOB IIpubopa, ¢ IIo-
MOIIbI0 KoTOporo Pesepdopa mpoBoany sKkcIepuMeHT. BHy-
TPU KaMephbl CO3[aBajicsi BAKyyM, U B CBUHIIOBOII KOpPOOKe
MOMeIIaJICa PaduoOGKMUBHbBLIL UCMOYHUK O-dacTurl (Io-
JoHUi). MajeHbKOEe OTBEPCTHE B CTEHKE KOPOOKU IIO3BOJIA-
JIO BBIJEJNUTh TOHKHUH IIYyYOK O-YACTHUI[ U HAIIPABUTHL €ro Ha
AIOMUHecUupyrouwuil sxpar (U3 CEPHUCTOrO IMHKA). 3a
SKPaHOM HAXOAUJICA MUKPOCKON.

BrLnerawinue 1u3 pagroOaKTHBHOIO BeIECTBA O-UYaCTH-
IIbI C OTPOMHOM cKopocThio (1,6 + 107 m/c) ymapaauck 06 K-
PaH U BBIBLIBAJIM €r0 KPAaTKOBPEMEHHOE CBeUeHIe B MeCcTax
yIapoB — BCHBIIIKK. IPKOCTH BCIBIIIEK 3aBHCea OT 3HEP-
TUH, IOTJIOIIEHHOM JIOMIHECIIUPYIOIIUM 9KpaHoM. Tak Kak
ceueHMre IIyYKa O-4YaCTHUIL[ KPYTIJoe, TO U Ha 9KpaHe BCIIBIIII-
KU pacIpejealnch B Ipejeaax Kpyra, 4dTo XOPOIIIO BUIHO
Ha (poTorpaduu sKpaHa Ipu OTCYTCTBUU (DOJIBTH.

Eciu Ha myTy OBUIKEHUS O-UACTHUIL IIOMEITaJd TOHKYIO
zonomyr @oavey rToamunoi 0,1 MKM, TO Ha 9KpaHe IOAB-
JISLINCh OTJeJbHBIE BCIBIIMIKM HE TOJBKO 3a IIpeaesiaMu
peKHell OKPYKHOCTHU, HO MX MOYKHO OBLJIO Jaske HaOJIIO-
IaTh C IIPOTHUBOMIOJIOMKHOM CTOPOHEI 30JI0TOH (hOJIBIH.

TpaeKTopus ABUMKEHUS O-YaCTHI] IIPEJCTABJIECHA B HUMK-
Hell yacTu Tabiauibl. TiiaTelbHble MCCIEIOBAHUS IIOKAa3a-
JI, 4TO GOJILIITMHCTBO O-UACTHI] IIPOXOAMJIO0 CKBO3b TOHKYIO
30JI0TYI0 (POJIBrYy, NMPAKTHUUYECKU HEe HCIILITBIBAS OTKJIOHE-
Huga. OgHaKo HEOOJIBIIASA YaCTh YAaCTUI[ OTKJIOHAJIACH OT
IepPBOHAYAJILHOIO HAIIpaBJeHuA Ha yribl 6ojsiee 30°. Jluinp
B BHue peakoro uckaouenusa ogaa us 10 000 o-uacTui ot-
KJIOHAJIach Ha yIJbl, 0u3kue K 180°.

PesynbTaThl OIbITA HABEJX Ha MbBICIb, UTO ATOM HE SB-
JseTcsd CILUIONIHBIM oOpas3oBaHuMeM. I'Ie-To BHYTPU aToMa
JOJIKHO OBITH MAaCCHUBHOE AP0, MMEIOIee IIOJOMKUTEIbHEIN
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XEMA ONbITA PE3EP®OPAIA

CXEMA BSAMMOJIEMCTBHUS 0-9HACTHI] C AJITPOM ATOMA @ororpadus JIOMAHECHHPYIOIEr0 9KPaHa

pH OTCYTCTBHM 30710TOM (OMBII

B IOTOKe 0-uacTHI

o-uacTHIE

f DoTOrpadH TOMUHECIHPYIOIIEro SKpara
= IpH BHECeHUM 3071070 (OLIH
B IIOTOK 0-acTHI

1) sapo aroma

sapsan. Yem Gumake o-4acTHUIA TOAXOAUIIO K AAPY, TeM 60Jb-
e Gbla CHUJia 9JeKTPUUYECKOT0 B3aUMOJEeHCTBUA U TeM Ha
OOJIBIINI YTOJI OHA OTKJIOHAIACK.

B 1911 r. Pesepdopa mpeasoKui IIaHeTaPHYI0 MOIEJIb
aToMa: B IIEHTPEe aToMa PACIIOJIOKEHO IIOJOMKUTEJIbHO 3apsi-
JKeHHOe AP0, B KOTOPOM COCPeIOTOUeHa MOUTH BCS Macca
aroma. JIerkue oTpuUIlATEJIbHO 3apsKeHHBIE 3JIeKTPOHBI 00-
pamaoTcs BOKPYT AApa, VAePKUBAsACh KYJIOHOBCKUMU CHU-
JIaM¥ TPUTSKEHU. DJIEKTPOHBI IBUKYTCA BOKPYT AApa I0-
IOOHO TOMY, KaK IIJIaHeTHI obparfaiTcs BoKpyr CoJHIia.

B Takoit momenum aToma pasMepbl AApa U BJIEKTPOHOB
OUYeHb MaJIbl II0 CPAaBHEHUIO C pasMepaMU aToMa, MMOJ00HO
TOMY KaK MaJibl padMephl IIJIaHeT M0 CPaBHEHUIO C pasMepa-
mu CoJiHeuHO# cumcTeMbl. B 3TOM cMbIcje 0OJIbINASA YACThb
aToMa IIpeZcTaBJsAeT CODOI ITyCTOe IIPOCTPAHCTBO, CBOOO-
HOE IJI IPOXOKIeHUS Ol-JaCTHII.
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LenHas spepHasa peakuus

IIpupomublii YMCTBIII MeTALIMYECKMII ypaH cepebpucTo-
Gemoro mBera mMmeer Tpu usoroma: Z§sU (99,275%), 233U

(0,720%), 285U (0,005%), KOTOpBIE PaJUOAKTHBHEIL. Pa,zmo-
AKTUBHBIC APA 3TUX 3JIEMEHTOB CAMOIIPOM3BOJIBHO UCIIYCKAIOT
0/-4aCTHUIIbI, HO BOOOIIE Ol-pacIaf, MMeeT MECTO TOJLKO [JISA TH-
SKeJBIX A1ep.

Ilepuon monmypacnaga s PA3HBIX 2JIEMEHTOB MEHSAETCS
B IIMPOKHUX Ipejesax: OT JoJel CeKYHIbI 4O MHOTUX THICAY
ner. Hampumep, usoron 238U mmeer mepumox moiypacmazga
4,5+10° ner.

IIpu BHemrHeM BO3AeHCTBUN IPOUCXOAUT AeJIeHUE saep
TAMKEBIX 5JIEMEHTOB Ha Spa MeHbIIel Macchl (OCKOIKHA Je-
JeHus) ¢ obpasoBaHueM 2—3 HENTPOHOB.

Ha Tabuuile BHellHee BO3JelcTBHME IIPeICTaBJIEHO OOM-
GapaupoBkoit ypaHa 233U MeAJeHHBIMU HEHTPOHAMH \7.
SaMe/yieHne IBUKCHIAA HEATPOHA IIPOUCXOLUT IIPH €ro IIPo-
X0Jle uepes OOBIUHYIO BOAY, KOTOpasd Ha TabJuile ITOKasaHa
CHHUM I[BETOM.

Ockonku feneHus sapa ypasa 233U o6pasyioT azpa HO-
BBIX 3JIEMEHTOB, KOTOPEIE TaK)Ke HeyCTOMUMBEI, 4 00pa3oBaB-
mIrecsa HeNTPOHbBI IPOIOJIMKAIOT 60MOAPAUPOBKY CJAETYIOIITIX
aTOMOB ypaHa, CO3[jaBas IeIHYI0 PEaKIUIO ¢ OOJIBIINM BEIfe-
JeHWeM dSHepruu, KoTopas Iorjorriaerca Boxmoii. CiemoBa-
TeJILHO, BOJA SBJACTCA He TOJILKO 3aMe/JINTeIeM HEITPOHOB,
HO U TeIJIOHOCHUTeJNeM, a ypaH 233U — sifiepHBIM TOILINBOM.

3amnacel S7epHOro roproYero s PeaKTOpPOB Ha MeJJeH-
HBIX HeHTPOHAX OTPaHMYEHBI, UX MOKeT XBATUThL Ha He-
CKOJIBKO JICCATKOB JIET.

fAnpa nsorona 233U, KoTOpHIE IIPEOGIALAIOT B €CTECTBEH-
HOM ypaHe, CIOCOOHBI IOIVIOIIATh TOJBKO OLICTPBIe HEHTPO-
HBI ¢ 00pasoBaHNEM HOBBLIX HECTAaOMILHBIX dJeMeHToB. Ha
TabJuIe 38axBaT GBICTPOro HeifrpoHa sapom 238U mpexpcras-
JeHn Ha Gomee csersiom (omue. ITocie 3axsara ofpasyercs

pasuoakTuBHBI msoron 239U ¢ mepumozoM IoJypacmaza
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LEMHAA AQEPHAA PEAKLUA
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23 MuHyTHI. 3aTeM IPOUCXOAUT ero B-pacuan ¢ o6pasoBaHU-

eM A/pa HOBOTo ajIeMeHTa HenTyHusA 233 Np. fapo HenTyHuA

HecTabUILHO, €ro IMepro moJypaciana cocTaBaseT 2,5 THs.
B pesysbraTe B-pacmasa HENTYHWS BO3HUKAET ILTYTOHUM

2 o
39Pu, KOTOpBIl MCHIOJB3YeTCA B PEAKTOPAX Ha ObICTPBIX

HeﬁTpOHaX KaK dAIepHoe TOIIJINBO.
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AnepHbIi peakTop

B BepxHeilt yacTu TabJUIBI IpPeACTAaBIeHA YIIPOIeHHAS
cxeMa BOLO-BoAssHOro peaxtopa BBP-440 ma memieHHBIX
HEeHTPOHAX. ITOT TUII peaKTopa ABJsieTcA HanboJiee pacipo-
crpamenHbIM. OCHOBHBIE 9JIEMEHTHI peakTopa: KOpIIyC peak-
Topa 2, 6JI0K yrrpaBiieHus 1, TOILJIMBHBIE KACCETHI 3, CTEPIK-
HU yIpaBJeHUA 5, aBapUUHBIE CTEP)KHU 6 U 3aMeJINTelb
HeHTPOHOB — Boza 4. Boma B peakTope MCIOJB3yeTCA KaK
3aMeIJINTe/J b HEMTPOHOB, TaK U B KAaUecTBe 3aI[UTHI OKPY-
JKAIOIIero peakKTop IIPOCTPAHCTBA OT raMMa-M3JyYeHUS U
HeUTPOHOB (O0moJioTnyecKas 3aIuTa).

TennoseiBogAmiue saemeHTHI (TB3JI) cobupatorcs us
TabJeToOK 7, KOTOpbIe IIOMEIIAaloT B KOXKYyX &8 (Ha Tabauie
OHU TIOKAa3aHbl B CUJIBHO yBeJWUYeHHOM Buze). JluameTp of-
HOIi TabyieTKu 0KoJio 10 MMm.

TonmnuBHBIE 3JIEMEHTHI yCTAHABJIMBAIOTCA B KacceTax.
B kaxmoit kaccere ux 6ojiee 100, a unciio KacceT B peakTope
6osiee 300. Takum obpasom, uncao TBIJIos B peakTope m0-
CTUTAET JeCATKOB ThICSY.

Boza B Kopmyce peakTopa CIYKUT TaK:Ke TeIJIOHOCHUTE-
JeM, TMUPKYJIUPYSA MEKIY TOIIMBHBIMU 3JIeMEeHTaMU II0]
JeficTBHEM Hacoca, CO3JalluM gaBieHne oxoso 100 aTm.
ITosTOoMy Takoil peakTOP 1 HA3LIBAETCS BOJIO-BOAAHBIM.

TemmepaTypa BoIbI, IIOCTyIamwIeil B peakTop, 270 °C,
a BeIXO ALl n3 peakropa — 300 °C.

BricoTa xopmyca peakTopa 6oJiee 11 M, a guamMmeTp Kop-
myca 4 M.

B HumkHe#r uacTu TabJUIILI IpeAcTaBIeHa YIIPOIIeHHAs
cxema A9C, Ha KOTOPOU BBIZEJIEHBI I[BETOM [IBa KOHTypa
MUPKYJIAIUNA BOAbI. IlepBhIii KOHTYP BKJIOUYAeT aAKTHUBHYIO
30HY peakTopa P, TemmoobmenHuk (maporeHepatop) TO,,
Hacoc H; u coefuHuTeIbHBIE TPYOBI. ITOT KOHTYP HMeeT Ha-

JEeKHYIO 3aIllUTy OKPYKAIOIllero IIPOCTPAHCTBA OT HEHTPO-
HOB U raMMa-u3JIyUYeHUs U BBIJeJIeH KPacHBIM I[BeTOM. Bro-
poit KOHTyp obpasoBaH 3MeeBUKOM TemnooomenHuka TO,,

typbunoi T, Tennrooomenruxom TO,, Hacocom H, u coenu-
HUTEJLHBIMU TPyOaMu. ITOT KOHTYP BbIJIeJIEH CBETJIO-3eJe-
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ANEPHbBIN PEAKTOP

BOJI0O-BOIAHON PEAKTOP CXEMA
BOJIO-BOISIHOT'O PEAKTOPA

. Biiok ynpasrenus

. Kopryc peakTopa

. TOIIMBHBIE KACCETHI

. Bona

. CTepsKHN yIpaBIenus
Yerpoiterso 3 ?Bapﬂﬁﬂue CrepiKET

. TabIeTKN TeIIOBEIIeNAIOMEro
TEIJIOBBI/ICNAIOIIEr0 suemenra (TBJI)

anemenTa (TBIJI) . Kosxyx TBOJT

CXEMA A3C

peaxtop
TemtooBMenHIK
rypousna
reneparop
pancopmartop
remtoobMen K
Hacoc

Hacoc
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HBIM IIBETOM M [JIsI OKPYsKalolleil cpenbl OIACHOCTU He
IIpeACTaBJIsIeT.

O6pasyromutica B Temiooomerrnke TO; nap moz masiie-
HueMm npumepuo 30 at™M m Temnepartypoit okoso 230 °C mo-
crynaer B Typouny T, riae u coBepiiaeT paboTy II0 BPAIlleHIIO
poropa reHeparopa I'. OrpaboTaHHEIN Imap U3 TYpPOMHEI IIO-
crymnaet B TemnoooMeHHUK TO,, roe KoHZeHCUpyeTCcs, 1 BoAa
HacocoM H, mogaercsa B sMeeBuK TemnooomerHnKa TO;.

Kongencanuu napa B trennooomenHuke TO, crrocobcTBy-
eT XOJIOZHAs BOJa, IIPOTEKAloIlas II0 3MEeeBUKY TeILI000-
MEeHHUKA.

TenepaTopbl 5JeKTpUUYECKUX CTAHIMI BbIPAOATHIBAIOT
SJIEKTPUUECKYIO DHepruio HamnpssxeHueMm no 15 kB. ITosrto-
MY IJI IIepefaun 3JIEKTPUUECKOM sHepruu Ha OOJIbIIINe pac-
cToAHUA HeobxomuM Tpauchopmarop TP mas cosmanus
OONBITNX HATIPIKEHUH.



Cnucok Tabnuy no ¢dusuke,
BbINYLUEHHbIX naparenbcteom «[lpoda»

AtMmocpepHoe gaBaenue

BapomeTtp-anepouy

ManomeTp

OmnpenesieHne 3apsAana 3JeKTPOHA

Jlamma HaKaTUBaHUA

Crpoenue aToMma

Peutrenosckasa Tpyoka

JHepreTUUecKas CUCTeMa

Ilepenaua u pacupezeieHne 3JIeKTPOIHEPTUU
Paguosoxkanus

OnpeiT MaiikenlbcoHA

Tepmo- u hoTopesucTop

IIpocreiimnuii pagmonprueMHUK

Jlazep

3akon Kymona

JIMHUY HAOPAKEHHOCTH 9JIEKTPOCTATUYECKOI'0 II0JIA
Mexaruueckue BOJTHBI

Hsmepenune TreMmepaTypsl

IToBepxHOCTHOE HaTAKeHUEe. KanuanapHocTb

IMuxa Kapuo

T';mas xak ontuueckas cucrema

3eMys1 — mIaHeTa coJiHeuHOU cucteMbl. CTpoenue CourHIta
ConHeuHasa cucrema

3aTMeHUA

Onrudeckue IpudOPbI

IIpoBoAHMKY U MUSJIEKTPUKY B 3JI€KTPOCTATUUECKOM MOJIe
Bropoii 3akon HeioToHa

Buayrpennas saeprus

JuHaMuKa MepuogniIecKoro IBUKeHUA
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