Peanvnvle 603m02cHOCU peaxkmusHozo OBUNCCHUSL

ITonos b.M., r. Boponex, Poccuiickas Umnepus
3azadounwlii xapakmep peaKmueHozo O6UHCEHUS

UenoBeky, ¢ HE MaTeMaTHYECKHUM, a
¢ ¢usnueckuM mnpoduIeM CO3HAHMUS,
TPYAHO BCEPHE3 MPHUHSTH CYIIECTBYIO-
mee oObsSCHEHUE TPUHITNIA PEaKTHBHO-
ro JBIKEHHUS, HallOMUHAOIIEE pacckas
Oapona MroHxXTay3eHa O TOM, Kak OH 3a
COOCTBEHHBIE BOJIOCHI BBITAIIMI CeO0s
BMecTe ¢ KOHEM u3 Oomora. OOBsicHe-
HUC TpHUHIMIA Oa3upyercs Ha 3aKOHE
COXpaHEHUs HUMITyJbCca B MaTeMaTh-
4eCKOH (hOpMYITHPOBKE.

OmnHako, y 106010 (Pu3NIecKoro 3aKoHa, BRIPAKCHHOTO B MaTe-
MaTHYECKOM BHJIC, TOJKCH OBITh KOHKPETHBIN ®U3SNYECKHU me-
XaHW3M HCIIOJIHCHUS, TPEAIIOIATA0IIANA OTBET Ha BOMPOCHI JIOTHUCTH-
YECKOTO XapaKTepa: «KTO» COXPAaHSET, «4T0» COXPAHSET, «T1Ie U KaK»
coxpanser? Ho camoe riaBHoe, kak MMeHHO obOecrieunBaercsa «CO-
XPAHEHHUEY, kakoB ero mexanusm? OTBeTa Ha 3TH BOMPOCHI B Ha-
cTofIee BpeMs HET, 3aKoH neiicTByeT kak Obl «llo-lllyupemy Beme-
Huto". Emie v myTaHWIa KOTMYECTBa IBUKESHHS C MMITYJIbCOM CHIIBL.

Bormpeku pacnpocTpaHEeHHOMY MHEHUIO, B TEXHOJIOTHSX IpUMe-
HSIOTCSL HE 3aKOHBI MPHUPOJIBI, 3 OCHOBOIIOJATAIONINE TPHHIINTIBI Jei-
ctBus. Kakme jxe peanpHBIE NPUHIMIIBI ACHCTBHSA TMOIAEPKHABAIOT
IIPUHLOUIT PEAKTUBHOI'O )Z[BI/I)KGHI/ISI? JIBI/I)KCHI/IH, B COOTBETCTBHUH C
oduLmansHON HayKOH, B IPUHIHMIIE, 0€30TIOPHOTO.

Bormpoc ciioxxHbIi, BeAb U3-32 OTCYTCTBUS UCCIICIOBAHUN U pa3-
paboTOoK 10 00IIeH MpobaeMe TMHAMIYECKOTO PAaBHOBECHUS 0OJTh-
IIMHCTBY MEXaHUKOB TPYIHO JaTh 00bsICHEHUE, HApUMep, 3P PeKTy,
http://media.log-in.ru/rte/924£6274668b9ac860e4€930252610af. gif,
/i€ POJb MEHTPOOEIKHOW CHITBI KAKOE-TO BPEMsI [Isl IPYKUHBI BBI-
MIOJTHSIET CHJIA YIIPYTOCTH TOH ke MpykuHEI. [logpobHee 31ech
https://www.youtube.com/watch?v=JsytnJ pSf8

Heno B ToM, uro MexaHuka HpIOTOHa — 3TO MEXaHHWKa MaTepu-
AJIbHBIX TOYCK, a IMPYKHUHY HCJIb3d CBECTH K MaTepHEUIBHOfI TOYKEC, HU
(u3nKo-MaTeMaTHYECKHM, HU MHUCTHYECKHM crocobom. [lpyxkuna
BKIIIOUYAET B Ce0sI BCE MMATh U3BECTHBIX C JIPEBHOCTU 0A30BBIX MeXa-
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Peanvnvle 803mo2cHocmu PeaAKmueHo20 OBUNCCHUSL

HU3MOB — pbIYar, BOPOT, OJIOK, BUHT, KIIWH, U €II§ HEYTO, MTO3BOJISIO-
mee akKyMyJTupoBaTh IBkeHHe. OOMEH MMITYJIbCOM TPH CTOJIKHO-
BEHHU COCPEIOTOYECHHOrO TeNa C MPYKWHOW, WM TPYKUHBI C TPY-
>KUHOM ClIelyeT paccCMaTpHUBaTh HE B MOHATUSX B3aUMOJICHCTBUA, a B
MOHATHUSX U PEAUKATAX B3aUMOCOICUCTBUS B3auMoAeucTBUil. OCHOB-
HBI€ YaCTH MAIIMHBI TMPEICTABISIFOT a0COJMIOTHO KECTKHE, Hem3Me-
HSEMBIE Tella, a €CIM MPUHATH BO BHUMAHHE YIPYTOCTh YacTe Ma-
IIMHBI U PAacCMaTPUBaTh WX H3MCHCHUS (DOPMBI, TPOUCXOJAIINE OT
JIEHCTBYSI CHJI BO BpEMsl JIBIDKEHUS, TO MallliHA OKAXKETCS MMEIOIIEH
HE OfIHY, a 3HAYHUTEIbHOE YHICIIO cTerneHel cBoOoasl. [loaTomy B Tex-
HUYECKON MEXaHWKe MPYXKUHA, MPUMEHEHHAS B KOHCTPYKIIUU, CUNATA-
etcs ""nedexToM cucteMsl". MexaHHMKH €10 IpeHedperaroT, 00sTCs.

Bcem u3BecTHO, UTO cTpenb0e U3 MyIIKH WM BUHTOBKH COOTBET-
CTBYET SBJCHHE OTKaTa WM oTAaud. Ho, mpu BHHMATEILHOM Ha-
OJIFOJIEHUM 33 3TUMU SIBICHUSAMH, U B CaMyl0 CBETIYIO TOJIOBY, HE
MPUXOJIUT MBICITh HUCIIONIB30BATh SBIICHHE OTKATa JJIs B3JETA ITyIIKA
X0Ts1 OBl K oOmakaMm. [lormpoOyiiTe MCHONIB30BaTh CTPENLOY M3 aBTO-
Mara JUIsl IepeBKEHUSI Ha KOHbKaX IO JbAYy, IOTy4dusaoch? A BeIb
MEXJIy MacCOW MyJIM WM CHapsAa, MACCOW CropaeMoro mopoxa, CKo-
POCTHIO MX BHIOpOCA M3 CTBOJIA MOKHO OOHAPYKUTh HETUIOXYIO KOp-
PEeTSIUI0 TI0 BEIMYMHE C aHAJIOTHYHBIMHU TapaMeTpaMu 3alpaBiicH-
HOW pakeTsl (001as Macca, CKOPOCTh UCTEUCHUSI U Macca CropaeMoro
TOTTMBA 3a BpeMs, paBHOE BpeMeHH BhIcTpena). KoHedHo, ecTh pas-
HUIIA, UCTCUCHUE CTPYU U3 F03 PAKEThl MIPOUCXOIUT HETIPEPHIBHO, HO
pakera He MMEET TBEPIOM WIM a’poAMHAMHUYECKON omnopel. Pakera
MIPHU CTapTe UMEET OOMBIIYIO MacCy, OpsIKa ThICSYM TOHH. U manee,
0e3 a’poIMHAMHYECKOI TIOATIOPKH, paKkeTa IBIKETCS C HapacTaHHUEM
CKOPOCTH, TIOJIarasiCh Ha 3aKOH COXPAHEHHUS HMIIYJIbCa, KOTOPOMY
HYKHO €€ HE TOJBKO TOJKATh, HO €IIE U «IIOAMUPATH.

OOBIYHBIIT BUHTOMOTOPHBIN caMoOIET, Omarogaps a’poJAHMHAMHYC-
ckomy addexTy KoMIleHCHpyeT Bec. Pabora mpomneiiepa obecreuu-
BaeT pasz0er Ha B3NETHOM moJioce 0 HabOpa CKOPOCTH, HEOOXOAUMO
JUTSL TIOSIBJICHHUS adpOAMHAMUYECKOTo 3¢ ¢eKTa, JOCTaTOYHOTO IS
B3n€ra camonéra. K aspoauHammyeckoMy 3QQeKTy Mbl emé BepHEM-
cs. Ho, ynpoménno, nponesuiep, 3arpedaeT BO3ayX, OTTaJIKUBAET €ro
Ha3aJ, ¥, TEM CaMBIM, OTTAJIKHUBAETCS OT CIUIONIHOM Cpeibl BO3IyXa,
TAHET ce0s ¥ Bech caMoiET Brepén. CoOCTBEHHO HHUYETO TAaMHCTBEH-
HOT0, TaK, B PUHIIMIIG, MbI U CAMH IIJIABACM B BOJIC Y XOJHM T10
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Peanvnvle 803modcHocmu pPeaxkmueHo20 OBUNCCHUSL

3emuie. [IpaBaa, oOpaTuM BHUMaHUE, MPH IJIaBAaHUK HAC YIEPKUBACT
Ha MOBEPXHOCTU BOJBI HE TOJBKO BBITAIKMBAIOIIAS CHIA, a €mE He-
kil 2((PeKT, CBSI3aHHBIA C HAIMM JOBIKECHHEM Brepén. bomnee Ha-
DJISTHBIA TTPUMEP, BOJHBIC JIBDKU, 00 3ToM aanee. Ho, kak Obl TO HU
OBLIO, €cT HET BO3MOYKHOCTH OTTOJIKHYTBCS OT YEro-Tudo MacCHB-
HOTO W YIPYroro, 0COOCHHO TaK WIJIM MHa4Ye CBS3aHHOTO C 3eMIIEH, TO
CIABUHYTBCSI C MECTA HEBO3MOKHO.

IIpyHIUIT PEaKTUBHOIO IBHKEHHUS CBS3BIBAIOT YHCTO C 3aKOHOM
coxpaHeHUs1 uMMynbca. To ecTh, SKOOBI, KOTJa B IYCTOTY W3 Tela
¢ maccoii M, mpowmsBoamTcsi BBIOpoc BemiecTBa ¢ maccod AM co
CKOPOCTBIO V, TO 3TO MOPOXKIAeT MMITyJbC paBHbII AM*v, a Teno
NOJy4aeT paBHBIA 1Mo BenuuuHe ummynbe (M — AM)*AV, npuuém
HampaBJIeHHBII B OOpaTHYIO OT 3TOr0 BhIOpoca cTopony. U, siKoOBI,
Oyarozapsi 3TOMy CKOpPOCTh PakeThl BO3pacTaeT Ha BenuumHy AV, B
OTCYTCTBHE TpaBUTallMH. Bpone mpocto, HO M*v — He mMmynbe, a
KOJIMYECTBO JBW)KEHHSA, B HEM HEKOMY AEHCTBOBaThb, TOJIBKO CHJIA
co31aéT N3MEHEHHE JBIKCHUS, €CIN € NeHCTBUE JIINTEIbHO. To ecTh
numyT — m*AvV = F*At, a npaBmwisHo, Ha060poT — F*At = m*Av.

ITomyunTh M3MEHEHWE KOJIMYECTBA ABHKEHHS TEIa MOYKHO JIUIIIb

TOJIBKO B CITy4ae MpPOJ0JDKUTEIBHOTO JEMCTBUS HA HETO CHIIBI.

Cuna mepBUYHa, HO M OHA HE MOYKET JIEHCTBOBATH B OJAMHOYKY.

[IpyxwHa — 00BEKT, SIBISAIOMNUNACS CHHOHUMOM CHUJIBI, 3TO HAM
JeMoHcTpupyeT. [locMoTpHuTe Ha PHUCYHOK.

o~ [IpyxuHa HE MOXET OBITH C)KaTa OJHOW
——} tonbko cuno F1l, mpousBoauMON manibLeM,
j nbo 3Ta cuia OyJeT paBHA HYJIIO IO TeX IOp,

= MOKa BTOPOM KOHEIl MPY>KUHBI HE CTAHET OIH-

- =  paTbcs Ha Kakoe-TMOO HENOABMXKHOE (WU JOC-
TaTOYHO MAacCHBHOE) Tello. M ToiapKo Korma sTa

oTiopa TIOSIBUTCS, W BTOPOM KOHEIl MPY>KUHBI

ynpércs B He€, To, moj Bo3aeicTeueM cuibl  fl

— mocnanauka cuisl F1, BO3HHKHET cuia mpo-
tuBojekicteus F2, u ee mocinannuk f2, xoro-

éz pBIi, mpolias 4depe3 HpYXKUHY, OKaKET IMPOTU-
S BozeiicTBre neiictytomieit cmre F1, aro u mpu-

"| BEJET K BO3HMKHOBEHHIO B TPYXKUHE CHKATHA, €€
ynpyroi nedpopmanuu.

CToa




Peanvnvle 803modcHocmu pPeaxkmueHo20 OBUNCCHUSL

Jedopmarus MOKeT BO3HUKHYTH JIUIIL MPHU JEHCTBUYM Ha TEJO
JBYX BHEIIHUX CHJI. ['€OMETpUYECKH CHUIIBI MOKHO MPOCYMMUPOBATH,
MIPUBECTH K PABHOJEHCTBYIOIIEH, HO BEIIECTBEHHOE TEIO HE MOXKET
B3aUMOJICUCTBOBATH C TOJBKO OJHON CUIION.

Mkl 3HaeM, 4TO BCETrO OJUH YENOBEK, OMUPAsICh C OJHOM CTO-
pOHBI HOTaMM Ha 3€MJII0, & C APYroll CTOPOHBI — IIECTOM, KOTOPBIH
JICPKUT B pyKaX, B HATPYKEHHYIO OapXy, MEJICHHO, HO OTOJIBUTacT
e€ oT mpuyasia. A BOT TaHKEpP, U3 KOTOPOTO CaMOTEKOM He(Th HIET B
XpaHWIHIIE, TEHISHIMM yXOoJa OT mpuyana He oOHapyxkuBaeT. C
Y4E€TOM M3JI0KEHHOTO MPUXOAUTCS KOHCTATHPOBATh, YTO TAKOW BapH-
aHT Pa3BUTHSA COOBITHIA, PH KOTOPOM CTPYS T'a30B OKa3bIBACT CHIIO-
BOE JaBJICHWE Ha PakKeTy, a cama OOpaTHOTO CHJIOBOTO BO3JEHCTBHSA
HE WCTIBITHIBAET, MPEJCTABIsAETCS HepeaqbHbIM. Ho 4TOOBI pa3BuTHE
COOBITHH NIIO TIO CIICHAPHIO, IPE/ICTABIICHHOMY Ha PUCYHKE, T'a30Bas
CTpysl OJDKHA OBITh YIPYro¥ U cama Ha YTO-TO MAacCHBHOE OMHPAaTh-
cs. Hayka 06 3ToM ymam4mBaeT mOTOMY, YTO MOJYaHHE —30JI0TO.

B 50-x romax mporurioro Beka COBETCKHI YUEHBIM PUBKHHI, TIPO-
CTpENrBasi CTPYIO BOJBI MyJiel JOKa3ad, YTO BOJAA B 3TUX YCIOBHUSIX
JIEMOHCTPHUPYET cBoicTBa TBEpHOro Tenma. CTpys pasieTaeTcsl yIiio-
BaThIMH OCKOJIKaMH, KOTOpbIE MpaB/ia OueHb OBICTPO MPeoOpaszyroTcs
B oOTekaeMbie Karu. [lomararo, mpu BEICOKHX CKOPOCTSX, OT CKOPO-
CTH 3BYKa W BBIIIIE, U CTPYS ra3a Kak Obl IpEKTUPYET, 00peTaeT CBOM-
cTBa TBEPAOTO TeNa, a, 10 MPUHINITY OTHOCUTENBHOCTH, U BO3AYX, B
KOTOPBIN BPE3aeTCsl CTPYsl, TOXKE MPEACTABISACTCS (3TO BaXKHO) TBEP-
IBIM OCHOBaHHEM (TMOMOCTOM). ECiu BBl NUIETHUTECh C BBICOTHI
TPEXMETPOBOTO TPAMIUIMHA O BOJY, TO yOEAWTEeCh, YTO KHIKOE H
TBEpAOE — TIOHATUS OTHOCHTENBHBIC, KHIKAas BOJIAa MOXET OBITh
BecbMa TBEpAOU. [lanee ocmoTpute emé pa3, MpUBEAEHHBIN BBIIIE
PUCYHOK C TPYKHHOM, Ha KOTOPYIO JTABUT TAaJell, TaM eCTh BCE s
MMOHUMaHUS SPEKTUBHOTO MPHUHIIAIIA PEaKTHBHOTO ABIDKEHUSI.

OO0pa3Ho TroBOpS, TPU OOJBIIONH CKOPOCTH HCTEUYCHUS Ta30B HUX
CTPYIO MOXKHO YIOJOOHMTh METaNIMYECKOMY TPYTY, TEICCKOMHYECKU
BBIPACTAIONIEMY W3 METAIUTMYECKOTO MbeaecTana (BO3ayxa), MOJIHU-
MaIoIeMy pakeTy BBEPX KaK MOJHHUMAETCS K MEPeKIaJAnHE TPhITyH
Ha mecrte. J[anee, oTOPOCHB IeCT, OH JISTUT YXKe IO UHEPIIUU 10 Oa-
JIUCTUYECKON TPAEKTOPHUH.

N3BecTHO, 9TO peakTHUBHAs CTPYys M3 COIJIAa PEaKTHBHOTO Camo-
JIETHOTO JBUTATENsl WM PaKeThl WMeeT y3ibl sipkocTH. [Ipu pabote
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Peanvnvle 803modcHocmu pPeaxkmueHo2o OBUNCCHUSL

JIBUTATENS Ha opcake 3a PEaKTHBHBIM COILJIOM BO3HUKACT BHUIUMAS
CTpYS pacKaJIEHHBIX Ta30B, MMCHOIIAs XapaKTEPHYIO «IOJOCATYHO»
CTPYKTYpY, TaK HasbiBaeMble nucku Maxa. [Tocmorpute Ha QoTorpa-
¢duro paboTel TypOopeakTuBHOTO naBuratens Pratt & Whitney J58
Ha (opcake, B pEaKTUBHOM CTPye OTUETIIMBO BUIHEI TUCKU Maxa.

Y I0BIETBOPUTENBHOTO OOBSICHEHUSI 3TOMY SIBJICHHIO HeT. Ho MbI
BIIPaBE MHTEPIPETUPOBATH ATO SBICHUE KaK MPOSBICHUE YIPYTrOCTH
SPEKTHPOBABIICH PEaKTUBHON CTPYU Ta30B, U MyYHOCTH IUIOTHOCTH
3JIECh - ATO KaK Obl BUTKH CIKATOW MPYKHHBI, TIOJYYUBIIEH MPOYHYIO
OIOpY Ha BO3IyX, NMPHU YJAPHOM BO3JIEHCTBUH CTpyu Ha Hero. Iloay-
YUmMb UMRYIABLC CUIBL, OOCHIAMOYUHBLI 0714 UBMEHEHUS O8UIICEHUS,
MOIHCHO MONBKO 6 B0S1ee-MeHee 3aMKHYMOIL cucmeme.

BoT mouemMy HeT BBICOKOTOPHBIX CTAPTOB, WM CTAPTOB C BHICOKO
JETSIIUX CaMOJIETOB, HET U PEAKTUBHBIX CaMOJIETOB, JICTAIONINX BbI-
nre 30 kM. HukTo He Xxo4er TepsTh ONopy, B pa3MeH Ha yMEHbBIIICHHE
COIIPOTHBIICHHS BO3ayxa. Hao0opoT, cTapThl MBITAIOTCS pacronarath
OJIMKe K JKBAaTOpPHUAIBHON 30HE, M HE M3-3a MH(DHUYECKOW IEHTPO-
OCXKHOUM CHJIBI, a TOTOMY 4YTO Ha JKBaTope IiIyOWHa atMmocdepsl
Ooublie, 4YeM B HAIIUX [IHPOTAX.

A MOXeT Ju pakera HaOUpaTh CKOPOCTh B O€3BO3IYIITHOM IIPO-
CTPaHCTBE, TJIe CTPye T'a30B HE HA YTO OMHUpaThcs? YBEpeH, HET. A
KaKOBBI (DAKTHI — IEMOHCTPUPYIOT ClIeayromue (GoTo.



Peanvnvle s03moocrnocmu peaxkmuenoco OBUNICEHUS.

E EVERYTHING BUT SRACE!

AHanu3 TPaeKTOPW ABIDKEHUS BCEX BBINMYIICHHBIX, SKOOBI B
«KOCMOCY, PaKeT JOKa3bIBACT, YTO PAKETHI MOCIEC HEIOJITOr0 TOIéTa
BEPTHKAIBHO BBEPX, Pa3BOPAUYMBAIOTCS M MPOJOJDKAIOT MOJIET TOYHO
TaK e, KaK CaMOIJIETHI, MapaJjIelbHO 3eMJie, a He BEPTHKAIBHO B
KOCMOC, Kak HaM roBopsT. [Toxoxe, pakeTsl B KOCMOC HE JICTAfOT.

Xoporas TUNIOTe3a BCEr/la BBIXOIUT 3a MPE/Ebl (PaKTOB, MOCITY-
JKUBIINX OCHOBOH uts e€ moctpoeHus. U Hala rumoTes3a Ha 3TO CHO-
coOHa.

B kakoif MOMEHT BO3HUKAET OTAaua Mpu BeICTpene u3 pyxpsa? Ilo-
CJIeTHUE UCCIICOBAHUS MMOKA3bIBAIOT, YTO YXKE TIOCIIE BhUICTA MYJIU W3
ctBoia. To ecTh, TYT «TBEPIA» CTPYS MOPOXOBBIX TA30B — 3TO YTO-TO
BpoOJie OUIIBSIPIHOIO KHsI, KOTOPBIH OOJIBIION CHIION OBET B IMyII0, OT-
npaBisig €€ B 11enb. He Oyab cTpyst «TBEPIO», OHA HEe MOTJIa OBl TOJI-
Katb TBEpHoe Tenmo. [IoHATHO, KUH-CTPYysS OmUpaeTcs Ha KOHEI CTBO-
JIa, ¥ 3TO TPOSBIISIETCS B (hopMe OoTnaum. A 3BYK OT BEICTpesa o0pa3y-
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Peanvubie so3modicnocmu peaxkmuernoco OBUNCEHUS

€TCSl B PE3yJIbTaTe «TPEIIMHBD» B OTHOCHUTEIBHO TBEPAOM BO3AYXE,
3aTATUBAHUE STOW TPEIIMHBI, aHAIOT B3phIBa BaKyyMHOW OOMOBI, IMO-
pPOXKIaeT ynapHylo BOJIHY.

He Bce 3Hator, uTo pacdyéTHBIC METOABI Ha 0a3e MareMaTHde-
CKHX MOJelel a’poJMHAMUKH HE HaXOASAT MPUYMUH IS MONETa HE
TOJBKO y MAMCKOTO XyKa, HO JUISI OOBIYHOTO caMonétra. DopMyIisl,
trmna Gopmyrsl JKykoBckoro, ¢ TpyaoM «BeITsTHBaOT» 10% HE0oOx0-
quMoi onbEMHON cuiibl. [IOHATHO, OHM K€ HE YYMTHIBAIOT, YTO pa-
30THABIIMICS Ha B3JETHOM MoOJOce 10 OONBLION CKOPOCTH CaMoIET,
Jlanbllie MEePUOUYECKH YJIapsaeTcsl O «TBEPIbIA, HO yHPYTuMid» BO3-
IyX, ¥ TIOJICKOKaMHU (TPhDKKaMHU) — KakK IO JISCTHUIIE — 3a0upaeTcs Ha
BBICOTY MAaruCTpPalbHOTO Kypca. Bor HouHas dotorpadus Tpaekro-
pHYH B3JICTAIOIIETO CaMOoJIETa, ciel OOPTOBBIX OTHEH.

CxeMaTu4ecKu TpaeKTOpus B3JIETa caMoI€Ta, yCTAaHOBKH €T0 Ha
KypC Y CIIEJOBaHKE TI0 KypCy MOXKET OBITh MPEACTABIICHA CIETYTO-

UM 00pasom.
Tloa€ET

Braér \_./-\'/

TakoB MEXaHU3M CO3JaHUs CaMOJIETOM, OJJHOBPEMEHHO — TSTH
Y NOJBEMHOM CHJIBI IIPH TOJIETE B KoJieOaTeIbHOM pekume. MTaxk,
OCHOBHOM CTHJIb MaruCTPaJIbHOTO JBMXEHHS HAILETO CaMOJIETa —
OarTep¢uisii, TOIYOK — CKOJIbKEHHE 10 MHepuuu. KpacHbIMH nu-
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Peanvnvle 603moocrocmu peaxkmuenoco OBUNCEHUS

HUSMU BBIJICJICHBI 30HBI OTTAJIKMBAaHHUS CaMoJéTa OT Bo3ayxa. Ha
0OJIBIIION BBICOTE JIJISl MTACCAKUPOB ATH MPBDKKUA HE3aMETHEI, PO He-
YAauyHBIA TPBDKOK TOBOPSAT KakK O MPOBaJie B HEKYIO BO3AYIIHYIO SIMY.

SlcHO, 9TO caMOJIET — 3TO HE AUPWIKAOIB, U TIPH OOJBITION CKOPO-
CTH OH KaK OBl CKOJB3UT IO MOBEPXHOCTH «TBEPAOTO M YIPYroro
BO3/yXa», KaK YeJIOBEK CKOJIb3HT IO MOBEPXHOCTH BOJBI HA BOJHBIX
mepKax. CoBETyIO MOHAOMIONATh 33 TEM, KaK CIOPTCMEHBI  KaTaroTcA
Ha BOJTHBIX JIbDKAaX, TaM HE BCE Tak
JUHEHHO U MPOCTO.

Bo3MO0XHO, KpBUIbS W XBOCTO-
BOE OIEPEHHE Y COBPEMEHHOIO ca-
MOJIETa CITy>KaT B OOJbIIEH CTEHICHH
JUTSL YIIpaBIIEHUS TaKUMHU XapakTe-
PUCTHKaMH IBW)KEHUS JIETATEILHOTO
amnmapara Kak KpeH, TaHTaX, phICKa-
HUeE.

He cnyuaiiHo ckopocTh camoié-
Ta BEJIMYMHA WHTEPECHAs, W pa3Hasi,
CXOZy HE BCEM MOHATHAs, U OHA HE
OJlHA, a TPH CIETyIOIIHe:

— ucTuHHas Bo3aymHas ckopocTh (TAS), neWicTBUTENbHAS CKO-
pocTh, ¢ KOTOpoi JIA IBIKETCS OTHOCHUTEIHHO OKPYIKAIOIIETO BO3-
nyxa 3a CY€T CHIIBI TATH JIBUTaTelsl. BekTop ckopocTtu B 00mIeM ciy-
yae HE COBMaJaeT ¢ npomoisHoil ockio JIA. Ha ero orkioHeHue
BIIUSIIOT YTOJ aTaK! U cKoibycenue JIA;

— ckopocTh 1o pubopy (IAS), ckopocTh, KOTOPYIO ITOKa3bIBACT
IpUOOP, U3MEPSIOIINI BO3AYIIHYIO CKOpocTh. Ha m060# BEICOTE 3Ta
BEJIMYMHA OJTHO3HAYHO XapaKTEPHU3yeT HECYIIHE CBOMCTBA IIaHEpa B
JaHHBIA MOMEHT. 3JHaueHHEe NMPUOOPHON CKOPOCTU HCIOIB3YETCs MPH
MUI0THPOBaHUH JIA;

— ckopoctb myteBas (GS), ckopocTs JIA OTHOCHTENBHO 3EMIIH.
3aBUCUT OT BO3AYIIHON CKOPOCTH, CKOPOCTH W HAmNpaBIICHUS BETpa.
3HaueHNe PacCUMTHIBACTCS WM U3MEPSIETCS MPH MOMOIIHM TEeXHHUYE-
CKHX CPEICTB caMOJETOBOXKIeHMs. Vcrmonp3yercs mpu pemieHnn Ha-
BHUTAIIOHHBIX 3a/1a4.

Janee cnenyer moydeHue K IMPHIOKEHUIO, NMOYYEHMH MHOIO B
«Hauanax» HproTOHA, IOCIIEyEM €T0 IPUMEDY.

A-xpen, B-ranwraw, B-prickanme



Peanvnvle s03moocrnocmu peaxkmuernoco OBUNICEHUS.

IMoyuenne

Kak cxazaHo BIle, TPUHIUI PEAKTUBHOTO JABIDKEHUS, HAUMHAS C
I1oaKOBCKOrO, CBA3BIBAIOT C 3aKOHOM COXpaHEHHs ummyibca. Ho,
yuTast omychl L[MONKOBCKOTO, MOHMUMaENIb, OH HE 3HaJ, YTO JTOT
3aKOH MPUMEHUM TOJBKO K 3aMKHYTBIM CHUCTeMaM, U 9To m*AV — 310
HE UMIYJIbC, & NACCUBHOE KOJIMYECTBO NBMKEHUSA Tela, a aKTUBHOCTS,
CIOCOOHOCTh K JCWCTBUIO, — IPUCYIA UMITYJIbCY chitbl — F*At. Mnen
L{nonKOBCKOrO YacTo MOABEPraliich OOCYKICHHIO Ha CTpaHHIIax
TEXHUYECKOW TeUaTH,; OHU KPUTHUKOBAIUCH MPOGECCHOHAIAMHU, WHO-
raa OCyKIajJucCh, HaIpUMEpP, CO CTOPOHBI HEMEIKOTro mHxeHepa Jla-
nemana. Crates JlagemaHa, B KOTOpOW OH, MEXAY IMPOYNUM, CIETa
psAn 3aMedaHuii U 1o moBoxy pabdotel [lmonkoBckoro «lMccnemnoBanue
MHUPOBBIX MIPOCTPAHCTB PEakTHBHBIMU Ipubopamu», K., 1926, BbI3Ba-
na Bo3paxkeHne L[HOTKOBCKOTO, KOTOpoe W OBUIO OIyOJIMKOBAHO UM
CcOBMecCTHO ¢ paboroii «Kocmuaeckas pakera. ONbITHAS TOATOTOBKaY,
K., 1927. BoT Kak npencTaBuil CBOM MEPEKUBAHUS MO0 MOBOAY KPUTH-
yeckux 3ameuaHuit Koncrantun DpyapmoBuy; «Kmo coenacumcs c
HeUu38eCMHbLM 4el08eKOM, Hanaoaruwjum Ha oOWenpusHaHHvle agmo-
pumemvl. Mvl ciyuiaem He mo, umo muxo u 3a0aeieHo, d Mo, Ymo
epemum 3a epanuyeu. Kpumuxosams oice u pazoupams epemsuee 8
neyamu Ml He 8 cunax. [[nsa 5mo2o HyH#CHO ObimMb 2eHUAbHbIM, d Mbl
ar00u 3aypaownvie. M umo epemum! I pemum asmopumem, KOMopomy
N03601A10M OWUOAMBCSL U 8PAMb, 2PEMUM BCAKULL, UMEIOWULL CB3U 8
cuny poocmea, Kanumana, Haciedcmeennozo mozywecmsa. CKOIbKO
HEeBO3MOJICHOU Yenyxu Neyamanocs U ceudac neyamaemcs 8 HypHa-
aax. Omo omyacmu Xopouwio: 104Cb naoaem cama cooou u He ciedy-
em npensmcmeosamsv pacnpocmparenuro uoeti. Ho nexopowo, umo
npago 2010ca umMerom MoOIbKO CUNbHbIe UL YCMAHOBUSUUECS A8MO-
pumemul U OUNIOMUPOBAHHbIE Vienble. OCMANbHbIX OHU Jice 0asam,
xak kacmay. [Ipocto «nau SpocnaBHB), OSTHBIN aTbT!

HoBpIif B3MISIT HA CYIIHOCTh W BO3MOKHOCTH PEAKTHBHOTO JIBH-
JKEHUs ObIT pa3MenIéH MHON Ha HECKOJNBKHX WHTEpHET-pecypcax, Oj-
HAaKO MHOTHE YHUTATeNd HE CMOIJIM MPUHATH MO0 KOHUIENuioo. Mup
WU3MEHUWIICA CUJIBHO, a "MPUINYHbIC JIOJU" OCTAIUCh TEMU KE B CAMOM
TUIOXOM CMBICTIE, TIO-TIPEKHEMY HE TyMaroT Jajbllle MOJI0KEHHOTO, HO
MpH 3TOM CTaBAT cebe 3To B 3achyry. [lombiTatoch MPUBECTH HX K
UCTHHE C TIOMOIILIO MIKOJIBHOTO yueOHuka usuku Jlanacoepra.



Peanvnvle so3modcrnocmu peaxkmueHozco OBUICEHUS.

§ 184, Peanuua asMmymlefica MHIKOCTH H BB HCNOALIDBAMMHE.
[MonioapM Ha CTOJ COTHYTYIO NOA NPAMBIM YII0M CIEKARHHY IO
rpyGKy, COAMHEHHYIO peswnopoft TPYOKOR ¢ ROAONPOBOAGM
{puc. 318). Ipu mcrevenny Bogn TpyOky Oyier or0packBarhb

v
i
Puc. 318. MMpu oTsprsanmm xpana
WIOTHYTaR l'p_',‘ﬂﬂ-'l HANHH T PR
raThs 0 HARPABICHEMD CTREIKI

Puc. 319, Tpw nascreumnn sanp i we

ACHEA TeuCKEHS BOfW B TRyGiy

AcficTRYET ciaa peaKiun cTpyM
posm F

& nanparaende crpearu. Jlan ofBACHEHHA STOro OnkiTa pac-
CMOTPHM CHJIH, JENCTBYIOWME CO CTOPOHM NPOTEKAIOWER HHjl-
KOCTH Ha KIOTHYTYI0 TPYOKY. [TycTh MuAKOCTE BXOAHT B TRYOKY
€O CHOpOCTHIO T, (prc, 319) u BRIXOANT W3 TPYOKK CO CKOPOCTHIO
0y Jonyerum aas npocrorkl pacdera, uro TpyGRa  Mmeer
NOBCIOLY OAHO W TO e ORHeHHe.
B rakom cayuae ckopoctH @, W T
o MOLYT0 pabhbl, HO HANPaBAEHHHA
HX PaszAndHB. CacpoBarensio, Cro-
pOCTRE NOAYNAET npupauenwe Ag=
= Qy—. 3T0 03INAYAET, UTO NpH

TEYEHHN N0 HIOTHVTOR TPVOKE Mia-
KOCTh WCIBTRBAET YCKOPEHIE, CPefls

Pue. 320, Beaepxo spana-

€TCA B CTOPOHY, 00pamnyio

HARPABACHMED  BTeKanun
TPy

HEE 3HAYEHME KOTOPOrO HanpaBfeno
BiOAL BexTOpa Aw. Yckopeuwe co-
oflacTes #UAKOCTH CHAaMKI, ¢ KOTo-
PHMH CTEHEW TPYOKH JeACTBYIOT Ha
wnanects, Horpersemy saxony Heo-
ToHa Ha TPYOKY €O CTOPOHBL MHJ-
KOcTH AeficTeyer cwia NpoTHBOAEi-
CTEHA f", Ilal'lpElB.IIEHImﬂ HPOTF[BUHO-

Aowkno sekropy Aw. Bty cnay mu
Oyaem Ha3uBaTh CUAOR peakuuu CTPYM uakocTd. B onwcan-
HOM OfEiTe MpYiKa OMKAOHACMCA @ CMOPONY cuAOl  peaxyuu
cmpyi.

[lonsepraem OecnpucTpacTHOMY aHanu3y ckasanHoe JlanmacOep-
roM, YTOObI Pa300JaunuTh €ro TaMm, IZie OH BBOAMUT YUTATENs B 3a01y-
XKJIeHUe, IOIMEH:S J10Ka3aTelbCTBO BHyILIeHHeM. Bo-nepBhIX, ¢ on-
HOW CTOPOHBI OH IPaBUJIBHO TIOKa3bIBA€T, YTO BBHITEKAIOIIAS CTPYS
co3naér cunoBoii ekt Torma, xorma ynupaercs (ommpaeTcs) Ha
MIPETISITCTBHE — U3THO B TPyOKe, HO, C APYTOA CTOPOHBI, KaMyQIIupyeT
3TO O0OCTOSATENBCTBO IyCTHIMH Pa3rOBOPaMM O CKOPOCTSAX M YCKOpe-
HUH, TIOJMEHSET MPUYMHY cileacTBHeM. Bo-BTophix, Ha puc.319 mnpa-
BHJIBHO TIOKA3aHO HaIpaBJICHUE NEHCTBHS CHIIBIL, a Ha pruc.318 — nmoa-
JIOT, CTpEJIKA YKa3bIBAaeT HAIPABICHUE IBIKCHUSA TPYOKH OTIMYHOE
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Peanvnvle 603modcrocmu peaxkmuenoco OBUNCEHUS

OT HAIPABJICHUS JCHCTBYIOIICH CHIIBI, OT TOTO HAIPABICHHS, KOTOPOE
rmokazano Ha puc.319, To ecTh MOKa3aHO HaNpaBJICHUE, OPUCHTUPO-
BaHHOE Ha (OPMHUPOBAHHE JIOKHOTO TPEJCTABICHUS O PEAKTHBHOM
IBWKeHUH. Eciy OBl B peabHOCTH MPOUCXOIWIO TaK, KaK MOKa3aHO
Ha puc.318, To HA O/IMH MOXKAPHUK HE MOT OBl yAepKaTh MUIAHT B Py-
Kax, a jepxkar. JIns mposBICHUS JAEHCTBHS CHIIBI, clabo 3PEKTHPO-
BaHHOW CTpye, Hy)K€H yHop, XOoTs Obl B ¢opme uzruba. OgHako 49u-
TaeM jajiee.

Ha puc. 331 nokasana mexanuuecKast MOJeNb, HJTIOCTPH-
pylowmas npuHuHn AefictBuA pakeTwl. Ilpyxkumna, crAnyTas
HMTKOI, BJIOXKeHa B pamKy. IIpy»Kuna urpaetr poJib mopoXoBore
sapsiga. IlepexikeM HHTKY; 3TO COOTBETCTBYET CrOPAHHIO

|
=

~ || T

Prc. 330. Yerpoiietso mo- Prc. 331, IlpyxuuHas Mozeds par
POXOBON pakeThl KEThI

nopoxa. Ilpy»uHa, pacnpaMaIsiack, OKaeT AaBJeHHe Ha pam-
Ky («peaknisl mopoxOBbiX ra3op») H BHIIETHT H3 PAMKH NOJOGHO
TOMY, KaK BBIJIETAlOT [OPOXOBbie I'a3bl M3 OTBEPCTHA PAKETH.
Pamka xe, urpaiomas podb Kopfyca pakerbi, HOJYYHT CKO-
pocTh B NPOTHBONOMOMKHOM Hanpas/leHHH,

Panyer, uro JlanacOepr TonkyeT paboTy peaKTUBHOTO JIBUTATEIS
C TIOMOINBIO MPYXHUHBI. [Ipu4éM MpyXWHBI, HI HAa YTO HE OIHPAIO-
mielcst ¢ Apyroro koHina. Bo3aMokHO, eciid cienaTh paMKy U3 MEHO-
IJIACTA, a MPY>KUHY U3 TSHKENON CTaIbHON MPOBOJIOKH, TO paMKa, II0-

11



Peanvnvle 603modcrocmu peaxkmuenozco OBUNCEHUS

CJie TIEpEeKUTaHNsA HUTKU U CJIETKa CIBMHETCS C MeCTa, TakK Kak Ipy-
KHUHA, pacIpAMIIACH, TOYTH cpa3y NOTEPAET KOHTAKT C PaMKOH, IIpo-
CTO YJIETUT BIIPaBO 3aJ0JI0 JI0 TOrO, KOIrJa OHa OyJeT IOJIHOCTBIO
pazxara. Bpems cuinoBoro KOHTakTa NPYXXHHBI C PAMKOH B OTCYTCT-
BHE OMOPEI cripaBa, At~ 0, a ciaenoBaTeNbHO, K HYJIIO YCTPEMUTCS U
nmmirynibe F % At, monydeHHBIE pamMkod. TOYHBIA CMBICT TakKOTO
JATUHCKOTO cjioBa Kak "impulsus", BIoOJHE mepegacTcsi CIOBOM M3
"Hauan .." HeroToHa — "HaTUCK", BKIIOYAIOIIEM B ceOs Kak MOHSITUE
O HaNpPsDKEHHOCTH, TaK U O MPOJODKUTEIBHOCTH J1EHCTBUSL.
[TocmoTpute Ha creayromuii pucyHok u3 yueonuka P. B. Ioms.

|
L

Pue. 97. K 3akony coxpanenus
MY ALCL Llelum-h YCKOPAET choe
ABGKCHHE N0 Tedckke W coodulaeT
npH STOM TEJCKKEE HMIYIWC Npo-
THBOMOAOHHOTD HANPABASITNIL

KoHneuHo, korja Tenexka OmupaeTcsi Ha 3eMITI0, YEIOBEK MOXKET
YHEepeThCsl B TENEKKY U OOMEHSATHCS ¢ HE MOMEHTOM HMITYJIbCa, a
€CIIM y TEIICKKH OMOPHl Ha 3eMJII0 HeT? B mpaBodl yacTu puCyHKa
n300paxE€HbI YesloBeK (B ckadaHape, uOO OH 3a mpeaeaamu aTMoche-
PBI) ¥ TEJIEKKa HAa KOTOPOW OH PaCIOIOXKEH, ITyCTh OHU HAXOISATCS B
COCTOSIHMHM CBOOOJHOTO TajieHWs. Toraa, mpH MajeWlieil MOIbITKES
YEIIOBEKA IMOIIEBEIUTHCS, TEIEKKA YIHAET HaBCeria U310 ero HOT, ’
MPAKTHYECKH 3HAYMMBIIi OOMEH MOMEHTOM MMITYJIbCa HE COCTOHUTCH.

Hanee mmér BooOme obpasem crmoBobOmymus. Ct€0, 3amaromuii
BEKTOP BOCIIPHSITHS MH()OPMAIIMU B HAIIPABICHUM «3aBEIICHUS 33 KO-
pary». TyT u HeBenoMas eAWHHIIA BPEMEHHU, M HEBEJAOMO IOYEMY,
KOMY W 4eM o0s3aHa («IOJDKHA») pakeTa, M IMPOYHEe CPEICTBA IS
MMOJIMEHBI JI0Ka3aTeIhCTBA BHYIIIEHHEM.

12
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Hagresm cuny peakiny BoTesaiolied cTpyw ra3a, T. e
CHAY THIH peakTHBHoro apuratean. [lyern crpys rasa yuocut
H3 pakeThl 33 JHHHLY Bpemens maccy, pasuyio p. o cropanun
5Ta MaCCa MMEOE TY We CKOPOCTL T, HTO M pareTa, H oinanang
uMnyabcos 1@, Ecaw ckopocrs rasa B cTpye OTHOCHTEALHD
3eman paBHa Op,,. TO ras, sLOpoLeHHLA H3 PakeTsl B AHHH-
uy EBEpeseny, OOAAJAET HMOVARCOM BT, ... CIel0BATENBHO,
ApHpMUSHUS UMOYALCE, KOTOPOS NUAYHART M3CCa B, Pasho

363

plo,—ol=pu, rie o — CEOPOCThL BhiTeéKawlled wTpyn
OTHOCHTEABHD Kopnyca pareThl.

JLAR Toro 4Tolsl COOGMATE TA3Y TAKOE NPH pauLes e HMOY Ik
Ci 3@ CAHHHUY BPEMCHE, PAKETA A0TAHHA JeliCTEDBRATE HA Fa3 C
ciiaolt F' =pm. JlefcTenTeisno, corilacyo dopuyie (49,2
npupalEHie HMOVALCE TETE 38 eAHHHILY BPEMeHN PaBHO neh-
CTBYILEN Ha Tean cuae. (1o TpeTheMy 3anony MeKOTORa CTPYA
Taza nencTeyer nd parety © cunofl F=—F'=—ng. TakuM
olipazoM, CHAa peakuUHM CTPYH, T. € CUAd TATH PEAKTHBHOIS
ERliraTend, paeda —p#. HanomueM, 4to |0o— Macca rasa,
ELITERANMNETO H3 KODMYCA PAHETH B EAHHNUY BPEMCEHH, &=
= U, — 1 — CKOPOCThL  CTPYN  OTHOCHTETLHO pakerhl. 2ra
CRODOCTh HAMNPABICHE MPOTHEOMOAOMHHO HANDABACHWED, B KO-
TOpOM AETHT pakeTa; cida F=—p# wanpasiena B ¥ cropo-
HY, KVAa JerdT pakera.

Ho, Bo-nepBbIX, MPOCTO OTHAEIEHUE OT TENa HEKOM €ro 4acTu IpHu
CBOOOHOM (MHEPIIMOHHOM) IBIKEHUH HJIM IPU CBOOOIHOM Ia/ICHUN
HUKaK HE BJIMAET Ha XapakTep JajibpHenilero ero aswikeHus. [lpume-
HUTEIBHO K CBOOOIHOMY MaJeHMIO 3TO JoKaszan emé [ammiei, a
WHEPUUOHHOMY — OWHINTEWH, NMPUHLUUI SKBUBAIEHTHOCTU TI'pPaBHUTa-
[IMOHHOW M MHEPIIMOHHOM Macc. Tolpko B MOroBopke, «0adba c BO3y,
KOOBLIE Jierde», BO3MOXKHO, HO 3TO MHOE. B Hamem e ciydae HCTHHA
MIPOCTa, €CJIM HET U3MEHEHEHHsI CKOPOCTH CTPYH, HET M YCKOpPEHHUs, a,
3HA4YUT, HEOTKY/1a B3AThCSI CHJIE TATH.

PaccMoTpuM moaxon K peakTUBHOMY ABIDKCHHIO B TEpMHHAX
«pereHepaTUBHBIN) U «IETC€HEPATUBHBIN, B3STHIX U3 KOMMYHUKAIH-
OHHO UH)KEHEPHUH.

PerenepatuBHbIil KOHTYp (WM "MOPOYHBIN" KpPyr) — 3TO LeEMb
IIEPEMEHHBIX CIEAYIOIEro OOLIET0 BHUJA: YBEIMYEHHE A BBI3BIBAET
yBenuueHne B, ysenuuenue B Bo3piBaeT yBennuenue C, U, B KOHIE
KOHIIOB, yBenuueHue N BoI3bIBaeT yBennuenue A. Eciam  Takas cuc-
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Peanvnvle 603modcrocmu peaxkmuenozco OBUNCEHUS

TeMa CHa0XeHa HEOOXOJIUMBIMU MCTOYHUKAMHU SHEPTHH, U BHEIIIHUC
(akTOpHI il 3TO MO3BOJISIOT, TO OHA OyJeT paboTaTh ¢ Bce OObIIeH
n OOJBINEH MHTEHCHBHOCTHIO. B Mexanmke HbIOTOHA 3TOT KOHTYp
BO3HUKAET NIPHU PAaBHOYCKOPEHHOM JBIDKEHUH Tejla IMOCTOSHHOW Mac-
cel. Eciim yckopsiemoe Teno A HapalmBaeT CKOPOCTh JIBHXKCHUS, H
CJIeI0BATEIbHO, UCTOYHHUKY CHIIBI — Teldy B — mnsa coxpaHeHus mpu-
KJIAZBIBAEMOTO K TENTy A YCHJIHS MPUXOIUTCS U CAaMOMY HapalliBaTh
CKOpPOCTb, YCKOPSATHCS, AOTOH:AsA Teno A. EctecTBeHHO, i ycKope-
Hus Tena B pgomkHO cymecTtBoBaTh yckopsitomee ero teno C. M tak
nainee, 10 0ECKOHEIHOCTH. PazymeeTcs, 371eCh MBI HMEEM JIeJI0 ¢ (hu-
3UYEeCKH HEBO3MOXKHBIM TpoueccoM, a ¢popmyne F = m * a o6s3aHb
MPUCBOUTH JeT€HEPATHUBHBIN CTAaTyC B OykBajghbHOM cwmbicie. [Ipo-
[IECC YCKOPEHHOTO JIBM)KEHUS HE MOXKET OBITh JUTUTEIBHBIM.

W Guonorus moATBEpKAACT CKa3aHHOE BhIIe. Ilagarommasi Komka
C ITOMOUIBIO BpAILIEHUsI XBOCTA IIEPEBOPAUYNBAET CBOE OCTAIILHOE TEJIO
U mpusemisieTcs Ha jankd. Ho co3mate TAry 3a cuér paboThI BHYT-
PEHHHUX CHJI U MOTHATHCS 32 MTUYKOM OHA HE MOXKET. DBONIONHS He-
MUHYEMO MpUBeNa Obl K TOMY, YTO KOIIKH JaBHO OBl JieTaiu, Oyab B
MPUPOJIC MUHUMAJIbHBIE TIPEANIOCHUIKY K 0€30MTOPHOMY JBHKCHUIO.

OxoHyaTe/IbHbIA BBIBOJA. /3MEHEHHE XapaKTepa IBUKECHUS
BEILIECTBEHHOT'O TENA, B OTCYTCTBHE ONOPBHI — HEBO3MOXHO, MPHUYEM,
KaK ¢ BBIOpOCOM BEIIECTBa B IYCTOTY, TaKk U 0e3 BEIOpoCa.

Ho oxoHuarenbHbIN BBIBOJI — HE OKOHYATEIbHBIN pUroBop. Bee-
I71a HY)KHO OCTaBJISATh HAJEXKIy XOTh B YEM-TO, AMUyIIUM UyAEC H
cJaBbl. YMEPEHHBIX MPE/ICTaBUTEIEH aIbTEPHATUBHON HAayKH, KpOMeE
MoucKa crocoba co3aanus 0€30MOPHUKOB, MPECIEAyeT MaHHaKaIbHas
nfes TOJIYIeHHsI crioco0a MoCcTyma K T.H. CBOOOIHOM dHeprun. B da-
CTHOCTH, CIIOCO0a CO3MaHUsS HEKOMIIGHCHPOBAHHOW CHIIBI, JIEHUCT-
BYIOILEH CO CTOPOHBI OKPY>KaloLIel cpeabl Ha MaTepUalIbHBIN OOBEKT.
UYero-to mojgo0HOTO cumiie ApXuMmena, HO JCHCTBYIOIIECH C Jr000i
TpeOyeMoli HHTEeHCUBHOCTHIO B ITPOM3BOJIHHOM HallpaBlieHUH. Bee ke
Bugenn HJIO B ¢antactnyeckux ¢mibmax u Ha REN-TV. Muorum
n3BecteH d¢¢ext buddenvaa-bpayna, «ieraromuii KOHIEHCATOPY.
[lo mMomM cBenmeHusIM, U Ha CaMOM JieJe, «IETAIOUINe TapeKm
(HJIO) mampiMu cepusMH NaBHO BBITyCKaroTcs Ha llaBiomapckom
TPaKTOPHOM 3aBoji¢ (IIeX MOBEMHBIX MamuH). YTo oHu co0olt mpen-
CTaBJISIIOT, HE CKa)ky, BOEHHad TaliHa, c/ieJial0 TOJbKo HaMEK. [ToMHU-
Te pa3roBopsl 00 MOHHBIX ABHraTeNsax? [locMoTpuTe Ha pUCYHKH.
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Pu. 1 Prc. 2 C Pmc. 3

C 0H0p0I71 Ha MarHuTHOE I10JIC HE MOJICTUIIIb, OHO JIMIIb ITOBOPAYUBACT CTPEIIKY
KoMIiaca BJ0JIb CHJIOBBIX .]'lPIHPIﬁ, HO TAT'A B OTOM HaIIpaBJICHUU HE COS)IaéT.

[ImamMst cBeun mpeAcCTaBsIeT COOOM IuTa3My, YTO JIOKa3bIBACT
AJIEKTPOCTATHICCKAs MamnHa Ha puc.l. 3apsg 3eMid «0JI0KHUTEIThb-
HBIIY, moTeHuuan ~ 127 BoabT Ha MeTp. [lnaMsa cBeun mpeacraBiseT
co00i1 mIa3My, COCTOSIIIYIO M3 NMOJIOKUTEJbHbIX HOHOB, [loaTBep-
KICHUEM JITOTO CITY)KHT (opMma IIaMeHH CBedH (puc.2), ¥ UMEHHO
MMO3TOMY OHO «OTTAJIKMBACTCS» OT IOJIOKUTENBHO 3apsKCHHOW 3eM-
mu. Ha puc. 3, Ha 0a3e Tol e CBeYH, oKa3aHa Kak Obl pakeTa ¢ MOH-
HBIM JBUTATEIEeM, HEKOMIIEHCUPOBaHHAs CHJIa BO3HUKAET 3/1€Ch B pe-
3yJIbTAaTe B3aUMOJICHCTBUS TMOJIOKUTEILHO 3apsSHKCHHON 3eMJIM C IM0-
JIOKUTENTLHO 3apsDKEHHOW CTPYEH pacKkaln€HHBIX Ta30B, BHUICTAFOIINX
W3 pakeThl, MO CyTH, ITuIasMouaoM. Ho rnie HaxoasTcs OTpHUIlaTelb-
HBIE 3aps/Ibl, HA KOTOpPHIE 3aMBIKAIOTCA CHUJIOBBIE JIMHUH, MCXOIAIINE
Y3 TOJOXUTEIBHBIX 3apsyioB 3emiid U mia3Mel? Ha «HeOecHOM cBo-
ne»? BOT BBIIE 3TOTO «OTPHIIATEIHHOT0» MECTa pakeTa ¢ MOHHBIM
JIBUTATEJIEM YK€ YCKOPATHCS HE CMOXKET. XOTS MOAHITHCS MOXKET, 110
WHEPIIUY, B Mpelenax 0aUIMCTUYEeCKON TPaeKTOPUH, a OIyCTUBIIUCH
B aTMOc(epy, CHOBA BKIIIOYHThH JIBUTATEIb U TOJIPHITHYThH MOBBIIIE,
¥ Tak JI0 BBIXOJa Ha opOUTy. A BOT BEPHYTHCS C OPOUTHI HA 3EMITIO
MPaKTUYEeCKH HEBO3MOXKHO. Tam, Ha opOuTe, aTMOchephl HET.

[TonnMaro, BOBHUKHYT BOIMPOCH], & KaK )K€ CIYTHHUKOBAs CBS3b?
HaBuramms GPS u mpoume dypecHble IPUMETHI HAIIETO PaJOCTHOTO
Hactosamero? OtBedalo, KOCMOHAaBTHKAa K OTHM JOCTIDKEHUSM HE
MMEET HHUKAKOTO OTHOIICHUS, JUIsl STOTO HCIOJB3YIOTCS Ooiiee pe-
QJIBHBIC ¥ €CTECTBCHHBIC TEXHUYCCKHE pemieHus. CMOTPUTE CIIEIyTO-
e Jajee PUCyHKH.

15
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Cpen nepCreKTHBHBIX pa3paboTOK POCCHICKUX BO3IyXOIUIaBaTesiel
0COOCHHO MHTEPECEH CTPATOC(hEPHBIN AUPHIKAOIIb, BBITOIHSIIOIIMNA POJIb
TEeJIEKOMMYHHUKaMOHHOU t1aTdopMbl. Takoi NpOEKT peain30BaH Mo
Ha3BaHueM «bepkyT».

BoicoTHan TelexoMMVHNKAONOHHAA M1atdopya «bepryTs

XapakTepUcTHKN BRICOTHOTO I0pitkadan «bepiyTy

06bem ofonouky 500 000 Ky0.M
AnvHa 290 M
Max, Juametp 58 M
Ma%. MOWHOCTE ABKMraTans 7¥80 kBT
Mponenneps 7*3-ﬂ0ﬂac;:b;EM(;J,MaMETpDM
EXeHEBHbIA CpeaHUIA 3HEpropecypc 300 kBt
MonezHas Harpyaxa 1000 kr
SHEpropecypc Ans oGecneyeHua NoNesHoM HArpysku 10 kBT
MAowWaae conHeuHkLx Gatapei 11 000 KB. M
EMKOCTE TOMNWEHO-3HEPrETUHECKUX 3nemeHToB (CWR) 0,25 kBT/y/xr
Bec TONMMBHO-3HEProeMKNX 3/1IEMEHTOR 16 800 kr

06w ee sHepronoTpebneHue AnA 14-UacOBOro NONETA NPKU MOLHOCTM

aHARrnaTnAT 300 KBT 4200 KBT/Y,

Pabuyan esicoTa 20 KM

MpoAoAKMTENEHOCTE NONETA 6 Mec.

06K BEC 42 000 kr

Max. EETep NpW 32Ny CcKe/WBAPTOEKE 3 M/fc
ITonw3oBaTensam MHTCpHETA HY>XHBI " MOGI/IHLHOCTL, "

IIMPOKOIIOJIOCHBIH ~ JAOCTYN, M  OONBIIOW CHEKTp  (PyHKIMOHAIBHBIX
npuwIokeHnil. Pemennst Ha OCHOBe OECIPOBOJHBIX CHUCTEM  JOCTYNa K
Bceemupnoii Ilaytine nomydator Bce Oombiiee pacmpoctpaneHue. U 3mechk
co371aHIe MHPPACTPYKTYPHI OECIIPOBOIHON CBSI3M Ha OCHOBE CTPATOC(HEPHBIX
JUPHXKAaOCIbHBIX IIaTGOPM, TaK Ha3bIBAEMbIX «IICEBAOCIYyTHUKOB» —
HAaxooumcsi 6He KOHKYpEeHYUU.
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Peanvubie 6o3mozncnocmu pPeaKkmuerozco O0BUICEHSL

Pabotas Ha BeicoTe 20 KM, TCIICKOMMYHHKAIMOHHAS IUIaTgopma
«BepKyT» CMOXKET B TCUCHHE IIECTH MECALICB B OCCIIOTHOM pPEKUME
OCYIIECTBIISITh BHICOKOKAYECTBEHHYIO Iepeaady CHUTHalla, oOecrieunBast
riepenady curaana Ha miomaau ot 200 000 xo 500 000 xB. kM.

CTpatociepHbIe §eCMLTOTHRIE AIPOCTATHEIE
TeTeKOMMYHHKANIOHHEIE IIIAT{HopMEL «BepkyT) B padore
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Peanvuvie 603modicnocmu peakmuerozco OBUNCEHUSL

A Kax ¢ aspocmamamu y Hawe2o cynocmama ?

B 2005 romy Ilenraron oO0bBsBUI O pa3paboTke MPOrpaMMBI
CTPOUTENBCTBA BOCHHBIX a3pPOCTATOB M JHpI>KaOneid, KoTopele OyayT
)IeﬁCTBOBaTL B CaMbIX BEPXHUX CIIOAX aTMOC(bepLI, MMPaKTUYCCKU Ha HUKHEH
TpaHuIle KOCMOCa. OTH a3pocTaThl OyAyT MOJJepX HUBaTh CBS3b, U
OCYLIECTBIATh Pa3BeAKy U3 cTpatocdepsl. U ecTh MOA03pEHHE, YTO MPOEKT
yxe peanusoBad: GPS paGoraer BcE mydiie u ydine.

bpuranckas ¢upma ATG emé B oxrsope 2002 r., 3asBuia, 4TO
¢nor w3 19 nupmxkalnedl cMOXET HE TONBKO MOJTHOCTBIO 0OECHEUUTD
paboty cereil MOOMIIBHBIX TeNe(OHOB, HO M PETPAHCIUPOBATh CHIHAIBI,
MHTEPHETa, TeNeBUICHHS, [U(PPOBOrO PAJHOBEIIAHUS U CITyXO HaOIOACHHS
o1 Bceit  bputanum. ATG  mpeamaraer  3aMEHUTh  AMPUKAOISIMU
o0cyXuBatoNue MOOWIbHBIE TeTe(OHbl peleiiHble MauyThl, KOTOpHIE
CYMTAIOT ONMACHBIMH NS 3H0POBbS H3-32 CO3JAaBAEMOr0 HMMH BPEIHOIO
BBICOKOYACTOTHOTO M3IIy4eHHUS.

E-mail gist 6naroapcTBeHHBIX [THUCEM aBTOPY OT KOCMOHABTOB,
ACTPOHABTOB M UX AIOJIOTETOB bmp49@yandex.ru
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