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IHosicuuTenLHAA 3aNIUCKA

CoBpeMeHHBIE YCIIOBUSI Pa3BUTHS OOIECTBA Bce OOJbIIE YKa3bIBaIOT Ha TO,
YTO yMEHHUsSI BBIABIIATH, Kilaccu(uImpoBaTh, HaOJIOAaTh, ONUCHIBATh, OICHUBATD,
JeNaTh BBIBOALI M3 aHajIW3a MBIIUICHUS M JEUCTBHI CTAHOBSTCS Bce Ooliee
aKkTyalbHbIMH. VIMEHHO Ha pa3BUTHE AAHHBIX YMEHUN U HaNpaBi€HA OpPTraHU3ALIMs
HCCIIEIOBATENIbCKOM AESTEIbHOCTH YUaIIUXCsl.

B mpomecce pabGoTel Ham  y4eOHO-HCCICIOBATEIHCKAUMH  MPOCKTAMU
MPOUCXOJIUT  PA3BUTHE  I[IO3HABATEJIbHBIX  HABBIKOB  YyYalllUXCsA, YMEHUU
CaMOCTOSITENIbHO ~ KOHCTPYMPOBaTh  CBOM  3HAaHWS, OPUEHTUPOBATHCS B
WHOOPMAITMOHHOM TPOCTPAHCTBE, pPAa3BUTHE KPUTHYECKOTO H TBOPYECKOTO
MbllieHusA. Takas paboTa OpUEHTUPOBAHA HA CAMOCTOSITENIbHYIO JACSTEIbHOCTh —
WHVMBHUAYaJbHYIO, TApHYI0, TPYMNIOBYI, KOTOPYHO IIKOJbHHUKH BBITIOJHSIIOT B
TEUEHUE OMPEJICTIEHHOT0 OTpe3ka BpeMeHU. [IpoucXouT UHTErpupOBaHUE 3HAHUI
U yMEHUM TMPUMEHSATH 3HAHMS U3 Pa3IMYHBIX 00JIacTe HayKH, TEXHHKH,
TBOpYECKHX  oOyacTeil.  Pe3ynapTaTbl  BBIOJHEHHBIX  MPOEKTOB  SIBJISIOTCS
«OCSI3a€MBIMIY: €CIIH ATO TEOpETHYECKas MpodiieMa, TO KOHKPETHOE €€ PEIICHHE,
€ClId TpaKTU4YecKas — KOHKPETHBIM pe3ysibTaT, F'OTOBBIM K HCIMOJIb30BaHUIO (HA
YpPOKe€, B IIKOJIE, B PEAJIbHOM KU3HN).

Ecau roBopuTh 0 METO/I€ MPOEKTOB KaK O MEJAArorudeckoi TEXHOJOTHH, TO
3Ta TEXHOJIOTHS TMPEJIojaracT COBOKYIHOCTb HCCIIEIOBATEIILCKUX, MOUCKOBBIX,
MpoOJIEMHBIX METOJIOB, TBOPYECKUX IO cBoed cyTu. [lpu pabote Haa mpoekTaMu
MOSIBJISIETCSL  BO3MOXKHOCTh  ()OPMUPOBAHUSA Y IIKOJIBHUKOB KOMIETEHTHOCTH
paspelieHust npooyieM, OCBOEHHE HMHU CIOCOOOB JAESTEILHOCTH, COCTABJISIOIIUX
KOMMYHUKATUBHYIO U UH()OPMAIIMOHHYIO KOMIIETEHTHOCTH.

Pabory Hanm yuyeOHO-MCCIEIOBATEILCKUMU TIPOCKTAaMH aBTOP  OIbITa
OpPraHu3yeT Ha 3aHATUSAX BHEYpPO4YHOM  JesaTenbHOCTH  «ColUalbHBIE U
MO3HaBaTeIbHbIC MPOEKTHl «B 1apcTBe Hayk», HEAYIUTOPHBIX 3aHATHSAX C
BBICOKOMOTHBUPOBAHHBIMU OOYYaIOIIMMUCS. YUUTEIb SBISICTCS PYKOBOAUTEIEM
yqamuxcss 9-x m 10-x kjmaccoB B paboTe HaJ WHIAWBHUIYAJIbHBIMU HTOTOBBIMHU
MpPOEKTaMM, BBICTYMAIOIIMMHA B  POJIM  HUTOTOBOM  OIEHKU  JOCTHIKCHHS
METanpeIMETHBIX PE3YIbTATOB.



HccaenoBaTeabckasi padora no teme «I(PPeKTHBHOCTDL HCIOJIb30BAHNSA
COJIHEYHOM HEePIruM NMPY U3MEHECHUH KJIMMATHYECKUX ycaoBuil bearopoackou
ods1acT»

1. BBenenue

B nocnemHee BpeMss MHOTO TOBOPAT OO0 anbTEPHATUBHBIX HCTOYHUKAX
DHEPTUU, KOTOPHIE TPHUMEHSIOT B Pa3IMYHBIX cdepax KU3HEACATCITLHOCTH
YesioBeKa: OBbIT, CETBCKOE XO3SIMCTBO, MPOMBIIIJICHHOCTh U T.A. A Takxke O0jbIloe
BHUMAaHHE Y/EJICHO W3MEHEHHWIO KIWMara B pas3Iu4HbIX perumoHax Poccum. Sl
pemmia BBISICHUTh, JCHUCTBUTEIBHO JIM TEMIIEPATYPHBIH PEXKUM Ha TEPPUTOPUHU
Hameir benropoackoir oOnmactu mperepreBaeT W3MEHEHHS, W A()PEKTUBHO JH
HCIIOJIb30BaTh COJIHEYHYIO SHEPTUIO B OBITY.

[leablo Moelr paboThl cTano wu3ydeHue 3(H(HEKTUBHOCTH HCIOIb30BAHUS
COJIHEYHOM DSHEepruv B OBITY TMpPU MU3MEHEHHHM KJIMMATHYECKUX YCJIOBHM
benropockoit o6macTu.

OO0bekThI _HMcciaeaoBanus: kiaumat benropoackoit ob6mactu, coiHeYHas
DHEPTHUS.

3amauu:

1. U3yuuth  fdaHHBIE  METEOPOJOTHYECKUX  CTaHIUMH,  XapaKTepU3YIollue
KJIMMaTUYECKHE ToKazaTeau benropoackon 06iacTu.

2. W3yuuTs npobiemsl sHEprocHadxenust benropoackoit obmactu.

3. PaccmoTpeTh HWCTHOMB30BaHKE COTHEYHON dHEPTUU B benropoackoit o6macTw.

4. PaccuuTaTh KOJIMYECTBO COJHEYHBIX OaTapei, KOTOpble HEO0OXOIUMO
YCTAaHOBUTH [JIsl CHAOXKEHHUS DIEKTPUUYECKOW OSHEprued 1aoma, W ONpeAesuTh
HACKOJIBKO 3TO Oy/I€T SKOHOMUYECKHU BBITOJHO.

I'mnore3a: usMeHenue kinumara benropoackoit oonactu 3pPEeKTUBHO BIHSET
Ha UCMOJIb30BaHUE COTHEYHOM SHEPTUH B OBITY.

MeToabl HCCIeIOBAHMS:

HaOJII0ICHUE, CPABHEHHE, aHATIU3;

aHKETUPOBAHUE;

OTIMCAHWE;

YaCTUYHO-TIOMCKOBBIN;

M3y4YeHHE CIPABOYHON U yUeOHOU uTeparypsl, UHTEpHET-PECYpCOB.
HaJaJie CBOCH paboOThI s TMpoBeja aHKETUPOBAHHWE Cpemu ydarmxcs 7-9
KjaccoB 1nmo TeMe «lMcnonb30BaHUE COJHEUHOM »HHeprum» (mpuioxenue 1).
Pe3ynbTaThl aHKETHpPOBAaHWS TIOKa3ald HEIOCTATOYHBIC 3HAHMS YyYalIUXCS O
npobyieMax JHEProcHaOKeHHsl Haiied o0JacTh U 00 HCMHOJb30BAHUM HSHEPIUU
COJIHIIA Ha TEPPUTOPUU pETHOHA. Tak, OOJBIIMHCTBO YYCHHKOB, MPHUHUMABIIUX
ydyacThe€ B ONpPOCE, CUMTAIOT, 4YTO MpoOjeM jsHeprocHabxeHus benropoackoii
obmactu He cymectByeT; 82% o0OydJaronuxcsi 3HaKOMbl C aJbTePHATUBHBIMHU
MCTOYHUKAMU JIEKTPUUECKON SHEPTUH, SHEPTUIO COJHIA cpeau HUx HazBaiu 70%
yueHUKoB 7-9 kiaccoB. Tonpko 65% ydammxcsi CMOTJIM Ha3BaThb KOHKPETHBIC
MpUMEPHl TMPUMEHEHUS COJHEYHOW DHEPTUH B TMPOMBINIJICHHOCTH, CEIbCKOM
xo3stiicTBe U ObITY; 48% - 3HAIOT 00 MCMOIB30BAaHUM COJIHEYHOM 3HEPTUU B HAILEM
pETHOHE.
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2. OcHoBHasi YacTh
2.1 W3MeHeHHe TeMIEPATYPHOI0 PeKUMA HA TEPPUTOPHUH
Bearopoackoii o61actu

[Io paHHBIM METEOPOJIOTUYECKOW CcTaHuuu boropoaunkoe-OeHUHO, 3a
noclieqHue TPUALATh JeT Ha Tepputopuu benropojackoil obsactu HaOIHOgAIOTCS
CHEAYIOIINE KIMMATHYECKUE W3MEHEHHUS - POCT CPEIHETOAOBOM TeMIepaTypbl
BO3/1yXa, MOBBIIICHHE CPEAHUX TEMIIEPATYP BCEX MECSLIEB.

B nmocnenHeM — OECATUIETHM  COXPAHAKOTCS M JIaXe  YCHUJIMBAIOTCS
MTOJIOKUTENbHBIE AHOMAJIMY TEMIEPATYP B XOJOJHOE BPEMsI I0Jla, OTMEUYAETCS POCT
CpeAHEMECSIUHBIX TeMIepaTyp ¢ urois no ceHtsaops (ot 0,8 °Cs ceHtsa0pe u 1o 1,4
°C B aerycre). Ilpm 5TOM HIONBCKHE IOJOKUTCIBHBIC AHOMAINM HAYAIM
yBenuunBathes B 2010 roxy u gocturma 4,9 °C.

Bblcokne JieTHHE TeMIeparypsl BO3AyXa W HEPETyJIAPHOE BbINAJCHUE
OCaJIKOB MPHUBOAAT K 3aCylUIMBBIM SIBJICHUSIM B Hoie W asrycre. Jlety Ha
TEPPUTOPHUH Halllel 00JIaCTU XapaKTEpHA JKapKasi U cyxasi Ioroja, macMypHbIX JHEH
MaJio.

[loTeruieHne KiIMMara CKa3ajJoCchb M Ha IPOJOJDKUTEIBHOCTH CE30HOB.
3aMETHO COKpATWJICS 3UMHHUI NEPHUOJ — 3UMBbI CTAJy KOPOYE HA IOJTOPBI HEMAEIH,
BECEHHH W OCEHHUN TNEPHOABbl  YBEIUYWINCH, JIETO IPOJOJKATEIBHOE.
[IpoaoMmKUTENbHOCTh CHUSIHUSA COJIHIIA Ha TeppuUTOpuM benropojckoil o0mactu
cocrasiieTr 1700-2000 gacos B roa.

2.2 IlIpobaemsl y3HeprocHad:xkenus bejaropoackoii odaacTn
benropoackuil kpaili — pa3BUTBHIM MHAYCTPUAIBHO-arpapHbli PErMOH, B HEM
pPa3BUTBHl TOPHOAOOBIBAIONIAS MPOMBIILIEHHOCTh U MPOU3BOACTBO CTPOUTEIBHBIX
MarepuasioB. JIeWCTBYIOT TOpPHO-O0OTaTUTENIbHbIE KOMOUHATHI: JleOeMUHCKUH,
Croinenckuii, «KKMApyna»; OCKOIbCKHIA 3JIEKTPOMETAILTYPrU4€CKU KOMOUHAT.

Cenbckoe XO0351CTBO obOnacTu pEACTaBICHO MSICOMOJIOYHBIM
KUBOTHOBOJICTBOM, CBHHOBOJICTBOM, NTULEBOJCTBOM, TYEJI0BOJCTBOM,
pacCTeHHEBOACTBOM. B arpompoOMBIIUIEHHBI ~ KOMIUIEKC ~ BXOogaT 365
CEeJIbCKOXO3SIMCTBEHHBIX npeAanpusttiii u 1911 dpepmepckux X035HUCTB.

Bce mnpomblluieHHbIE U CEIBCKOXO3AWCTBEHHBIE MNPEANpUATUS 00JacTH
HOTPEOAIOT OOJBIIOE KOJIUYECTBO JIEKTPOIHEPTHH, KOTOPasi, B OCHOBHOM, HJIET OT
Kypckoit u HOBOBOPOHEKCKOM aTOMHBIX 3JIEKTpocTaHiui. CBoumu ke
TOTUIMBHBIMHU pecypcamMu o0sacTh He obnanaer. Ha coOCTBEHHBIX T€HEPUPYIOLIUX
yCTaHOBKax BbIpabaThiBaeTcsi He Oosiee 10% sieKkTpudeckoil SHEpPruH, OCTAIbHOU
00bEM MOCTYIAET U3 IPYTUX 00JacTeil.

beps Bo BHUMaHue aeduuUT B 00JACTH TOIUIMBHBIX PECYPCOB, HEOOXOJIUMO
UCKaThb MYTH pEHIeHUs NpoO0deMbl 3JIEKTPOCHAOKEHUS B  HMCIOJIb30BAHUU
ANbTEPHATUBHBIX HCTOYHUKOB JJIEKTPUYECKON BSHEpPruu. YUUThIBas N3MEHEHMS
kinumaTa benroponackoit o0nacTu, B MEpBYIO o4epelb HEOOXOAMMO HCIOJIb30BaTh
COJIHEYHYIO 3HEpPruto. BO3MOXKHO MIMPOKOE HCIIONB30BAHUE €€ B COYETAHUU C
TPaJAUIIUOHHBIMH CIIOCOOAMU MOIYYESHUS SHEPTUU.

2.3 MHcnoab3oBaHue coiHeUHO# dHepruu B bearopojackoii obactu
2.3.1 CoaHeuyHasl 3JIeKTPOCTAHIUA



N3yuuB nurepaTypy 1o BbIOpaHHOM TeMe, s BBISICHWIIA, YTO HA TEPPUTOPUU
benropoackoit ob6nactu yxe (yHKIMOHUPYET nepBas B Poccuu sneKkTpocTaHIus,
BbIpa0aThIBalOIlasl 3JIEKTPUYECTBO W3 3Hepruu conHma. OHa Obula BBEJEHA B
akcrutyaranuio B ceHTsa0pe 2010 roma B fAxoBieBckoMm paiione benropojackoit
00J1acTH, pacroyiokKeHa Ha OJIHOM U3 MOoJied pailoHa W 3aHUMAeT 4YyTh OOJbIle
THICSYU TEKTApOB (IIPUIIOKEHHE 2).

PacuetHasi mpoU3BOAUTENHHOCTh HOBOW 3JIEKTPOCTAHIIMU cocTtaBisieT 133.4
Teic. KBTu B rox. Iloka sHeprum, KOTOpPYyHO BbIpaOAaThIBAET 3JIEKTPOCTAHIIUSA,
XBaTUT, YTOOBI 00ECIEUNTHh CBETOM JKIJIBIIOB BCETO OJHON TPEXKOMHATHOU
KBapTUPBL. A TP MAKCUMAJIbHOM MOIIIHOCTH U SICHOW MOTOJE SHEPTHUU MOKET ObITh
JIOCTATOYHO U JJIsl OCBEUIEHUSI HEOOJBIIOTO MHOTOKBAPTUPHOTO I0MA.

Bcé mosydeHHOE ¢ MOMOIIBIO CTAHITMHM JJICKTPUYECTBO BIWBACTCS B OOIIHE
CETH TEIUIOTCHEPUPYIONIEH KOMITaHWH, 00€CIIeUnBAIOIICH CBETOM BeCh peruoH. 1
XOTS JI0Ji1 BbIpaOaThIBa€MON PHEPTrUU OTHOCUTENIBHO OOIIEro MOTOKa KoJieOieTcs
OKOJIO OTMETKHU HOJIb, JHEPTETUKUA YTBEPKIAIOT, TJIABHOE, YTO BCE HJIET MO ILJIAHY,
pacyeTbl CXOIATCS C MPAKTUYECKHUMHU I[IOKA3aTeNIMH, JKCIEPUMEHT MPOXOJIUT
YCHEIIHO. Y4YeHbIe CYUTAIOT, YTO B CKOPOM OyayIIeM TOSBSATCS COJHEUHbIE
Oarapeu, paboratomue Oosiee dPPEKTUBHO, 32 COJHEYHBIMH DIICKTPOCTAHIUSIMU
OospIIoe Oy TyIee.

Xouy orMmeTuTh, 4TO0 B 2016 romy B Hamem POBEHBCKOM palioHE B cele
Alap TIaHUPOBAIOCH CTPOUTENBCTBO €IIE OJIHOM COJIHEYHOW 3JICKTPOCTAHIIUU
(COOTBETCTBYIOIIMI TMPOEKT OBLI PacCCMOTPEH B JAeNapTaMEHTE YKOHOMHUYECKOTO
pa3BuTusa benaropojckoit 0051acTH), HO B CBS3M C H3MEHEHHEM SKOHOMHUYECKOIO
MOJIO’KEHUS B CTPAHE peau3alus MPoeKTa BpeMEHHO Oblia TPUOCTAaHOBJICHA.

ConHeyHass 2JICKTPOCTAHIMS HUMEET psifi MPEUMYIIECTB Mepes IPyruMu
BHUJIAMU DJICKTPOCTAHIIUM. YCTaHOBKA MPAKTUUYECKU HE HYXKIAETCd B PEMOHTE -
3aMEHa TOBPEKJICHHBIX WM OTCIYKUBIIMX COJIHEUHBIX MaHEJIEH MPOUCXOIHUT B
TEKYIIEM PEXHUME, 1 0COOOM YX0Jie¢ — JAOCTATOYHO MPOTUPATH OT MbUINA COTHEUHbIE
NaHEeNW JIBa pa3a B TOJl U CJIEAUTH 3a KOPPO3UEH METaUINYECKuX 3y1eMeHTOB. OHa
criocoOHa BBIpAOATHIBATh PHEPTUIO JAKE B YCIOBHSIX KOPOTKOTO CBETOBOTO JTHS U
Majioil COJIHEYHOW AaKTUBHOCTH. AJIBTEPHATHUBHBIM HMCTOYHHK MPAKTUYECKH HE
TpeOyeT 3aTpat Mpu KCIUTyaTallud U JOCTaTOYHO d(PPEKTUBEH, B MIEPBYIO OYEPE/Ib,
C TOYKH 3peHHUs dKoJoruu. Eme oIHO MpeuMyIIecTBO — AJIEKTPOCTAHIIUS paboTaeT
aBTOHOMHO. B pexume peanbHOr0 BpPEMEHHU BBIBOASTCS Ha CHEIUaIbHbIC
AJIEKTPOHHBIE TabJI0 MmapameTpbl PabOThl AJIEKTPOCTAHIIUU: YPOBEHBb COJHEUYHOM
paauanuu; KOJMYECTBO DHEPIrUH, MPOU3BEAEHHON E€KECEKYHIHO;, OOIMi 00BEM
SHEPruM, BbIPAOOTAaHHOW C MOMEHTa MYyCKa AJIEKTPOCTAHLIUM B IKCILTyaTallUIo;
MOTEHIUAIBHBIA 00BEM BBIOPOCOB YIVIEKUCIIOTO Ta3a, KOTOPOTO yAalloCh M30eXaTh
Omaromapsi ~ WCMOJIb30BAHUIO  QJIBTEPHATUBHOIO  CIOcoOa  MPOM3BOJICTBA
AIIEKTPOIHEPTHH. 3a TIOKA3aTeIIMUA HAOIIOAAI0T CIICIIUATUCTHI.

CymiecTByIOT M CBOM TPOOJIEMBI B JKCIUTyaTalluu djekTpocTtanimu. K HUM
OTHOCSITCSI, HAmpUMEp, PE3KO€ CHUXKEHUE COJIHEUHOW AaKTHMBHOCTH B 3UMHHI
MEPHO/I, a TAKXKE MOKA BBICOKAsi CE0ECTOMMOCTD BHIPA0ATHIBAEMOM IJIEKTPOIHEPTUH.
«YToOBI MBI MOTJIM MPOAABATh C STUX YCTAaHOBOK 3JIEKTPOIHEPTHIO, OHA JOHKHA
ctouth 15-18 pyOneit 3a kuioBaTT B 4ac. To €cTh MBI MJIATUM MPUMEPHO 2,6 pyOIIs,
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a Tak Mbl JIOJDKHBI OyJieM IIaTuTh 18 pyOueil», - TOBOPUT KaHAMAAT TEXHUYECKUX
Hayk AHatonuit BunorpanoB. UToObl yBEIMYHUTH BHIPAOOTKY DHEPTUU COJIHEYHOM
ANIEKTPOCTAHLIMEW MPUAETCS 3aHATh COJIHEYHBIMU OarapesMu OOJIBIIYI0 YacTb
iom@aAu nojei benropoackoi 061acTu, 4TO HE MPUMEHUMO Ha MTPaKTHUKE.

2.3.2 CoaneuHble 6aTapeu

Ha mnonocax razer, usnawmommxcsa B benropojckoid o0jacTv, a Takke Ha
WH(POPMALIMOHHBIX CalTaX MHE HEpPEIKO Ha TJla3a MOMAagaloTCs OOBSIBICHHUS O
MPOJIaXke COJIHEUHBIX OaTapei. I'1e u kak OenropoLbl X UCIOIb3YHOT?

ConuneyHnas Oarapes Mpe/ICTaBISIET COOOM HECKOJIBKO OOBEAUHEHHBIX MEXKIY
coboit (hOTOINEKTPUICCKUX npeoOpa3oBarenei (oTornemeHTOB) —
MTOJIyITPOBOJJHUKOBBIX YCTPOMCTB, MNPSAMO MPEOOPa3yIOIIHNX COJHEYHYIO SHEPTHIO B
MMOCTOSIHHBIA DJIEKTPUYECKUA TOK. DOTOANEMEHT - 3TO JJICKTPOHHBIA MPUOOP,
KOTOPBIH Mpeodpa3yeT S3HEPTUI0 (POTOHOB B ANEKTPUUECKYIO SFHEPTHIO.

B benropoackoii o6iactu coyiHeYHAash IHEPrUs MPUMEHSETCS B OBITOBBIX
HeisiX - Hampumep, JJis aBTOHOMHOTO OTOIUIGHHMS JIOMOB, Jad, €37l Ha
aBTOMOOMUJISIX, OCBEILIEHHUS JTOPOT.

B oxta6pe 2010 roma Ha Kpblllle OJHOTO M3 MHOTOATAXXHBIX JTOMOB II0
npocriekTy BaTyThHa mOSBUIICS aBTOHOMHBIM SHEprocOeperarmnmii KOMIUIEKC,
3apspKaromuiicss ot  coimHeyHou Oartapeu. Kommeke «ComnneBopot 4000
3apsHKAETCs B TEUCHHUE CBETOBOIO JIHSI OT COJTHEUHOM OaTtapeu (mpuiioxkeHue 3).

OH COCTOUT U3 BOCBMH CEKIUI OaTapen, KOTOpbIE HAPaBIICHbI HA FOT, TaXe B
MaCMYpPHYIO TOTOJly YJABIMBAIOT U3JIYyYEHUE COJHLA U 3apsDKAIOT aKKyMYJISTOPBI
KOMIUIEKCA. DHEpPruM XBaTaeT, 4YTOObl 00ECIEYUTh OCBEIICHHEM TMOABE3/bI U
miomagku Bosne jgoma. ConHedHass >Heprusi oOecreurmBaeT padoTy CIpPaBOYHO-
WH(POPMAIIMOHHOHN TPaHCIIOPTHOM crcTeMbl U Wi-Fi.

B ropoae benropone moctpowsivn HOBYHO OOBE3IHYIO JOpPOTY, Ha CTOJI0AaxX
BJOJIb JIOPOTH Haxonarcs ¢oHApU OCBEIICHUS C COJIHEYHBIMH OaTapesMmu
(mpunoxxenue 4).

B PoBenbckom paiioHe COJHEYHBbIE OaTapeu UCIONb3YIOTCS B (DoHapsx s
OCBEILEHHUS MEMIEXOJHBIX MEPEXOJ0B PSIAOM C IETCKUMH CalaMU U 3/IaHUSIMU LIKOJL.

ConHeunble 6aTaper UCIIONIB3YIOTCSI TPEX BUJIOB.

[IneHounble GaTtapeu. KoMmiiekT Takux yCTpOWCTB COCTOUT M3 aMOpP(hHOTO
KpemHus. B aMopdHBIX COJIHEUHBIX OaTapesix TMOJYNPOBOAHUKH B BaKyyme
pacCHICTUISIOTCS Ha MeNbYallllle YacTULlbl, W BO3JECHCTBUE CBETa CTaHOBUTCS
HanOosiee UHTEHCUBHBIM. OHU UMEIOT BHEIIHUM BUJ TOHKOUW HATSHYTOM IJICHKH, a
TaK)K€ XapaKTepU3YIOTCsl YI0OCTBOM B HCIOJB30BAHUU M YCTOMYMBOCTBIO K
HeOnaronpusITHBIM NOroAHbIM ycioBusM. Ho mpu 3tom KIIJ ux B macMypHyro
MOrojly MOXeT 3HauuTeabHO cHU3uTCA (10 20 %). CTOMMOCTh TakuxX MoOIyien
OoJiee nemieBasi CPaBHUTENBLHO ¢ ApyrumMu Buaamu. IIpu BeiOOpe Takux OaTapeit
CJIeyeT y4ecTh HEeOOXOAMMOCTh OOJBINON TUIOMIAAM JJII MX MOHTaXXKa M pacyer
BCET0 KOMILJIEKTA.

Monokpuctamnnieckue 6araper. I1o camble 3(GEeKTUBHBIC HA CETOTHAIITHUAN
JIeHb KOMIUIEKTBl YCTPOWCTB, MPEOOpa3yIIMMUX SHEPTHIO COJIHIIA B aBTOHOMHOE
AIEKTPUYECTBO, KOTOPhIE TPUMEHSIOTCS KaK B MPOMBIIIICHHBIX MaciiTadax, Tak u
JUTSI DJIEKTPOCHAOKEHMS YaCTHBIX JIOMOB. braronaps crienuaibHOMY CHITMKOHOBOMY
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NOKPBITUIO ~ OaTaper  yCTOWYMBBI K  Bjare, JIOCTAaTOYHO  KOMIIAKTHBI,
XapaKTEepU3yIOTCs HEOONBIIMM BECOM, JIETKOCThIO YCTaHOBKHM, BbicokuM KII/I.
Munyc Takux 6aTapeil — Hu3Kas 3QGHEeKTUBHOCTh MPU PACCEIHHOM CBETE M BhICOKAs
CTOUMOCTb.

[omukpucramnuyeckue Oatapeu. [Ipu momamaHuu Ha MOBEPXHOCTh TAKUX
OaTtapell COJIHEUHOTO CBETa B YCTPOMCTBE HAUYMHAETCS JBH)KCHHE DJIEKTPOHOB,
BbIPa0aTHIBAETCS MIOCTOSIHHBIN AJIEKTPUUYECKUN TOK, KOTOPBII 3aTeM mpeodpasyercs
B IIEPEMEHHBIM.

ConHeuHble 0aTapen MOYKHO HUCIIOJIb30BATh JJISI CHA0XKEHUS 3JIEKTPUYECTBOM
71a4, TOMOB, aBTOMOOWIICH (TIpHIIOKEHUE S, 6).

2.4 TIpakTnyeckas 4acTh

N3y4nB W3MEHEHUE TEMIIEPATYPHOTO peKUMa Ha TeppuTopun benropoackoi
obOnactu, mpoOIEMBbl HHEProcHadXKeHHus oO0JacTH, a TakkKe HCIOIb30BaHHE
COJIHEYHOW »Hepruu B Haied benropojickoil 00jacTd, s peuIwia paccyuTaTh,
CKOJIBKO COJIHEUHBIX OaTapeil moTpeOyeTcsi yCTaHOBHUTb, YTOOBI CHAOXAaTh
AJIEKTPUYECKOW SHEprueil MOM JOM, M HACKOJBbKO 3TO OyJIeT 3KOHOMHYECKH
BBITOJTHO.

B nepByto ouepenb, y3Hat0, CKOJIBKO 3JIEKTPOIHEPTUU NOTPEOIIAET MOSI CEMbSI
€KEJIHEBHO U 3aBUCHT JIM NMOTPEOICHUE AIEKTPUUECKON SHEPTUHU OT BPEMEHM rOJ1a.

[ToTpebyieHne 3AEKTpOIHEPTIUH 3a nepuoj ¢ ceHTaops 2017 roma mo aBryct
2018 rogma s mpencraBuia B Tabnuie 1 (maHHble TaOJMIBI B3SITHI U3 CUYETOB 3a
AIEKTPOIHEPTHIO).

Tabnuya 1
HazBanue mecsia [ToTpebnenue 3MeKTpUIeCcKoit Omata 3a noTpeOICHHYIO
sHepruu, KB4 JIEKTPUUECKYIO SIHEPTHIO, PYO.
ceHTs0pn 2017 1. 160 579,20
OKTsI0pb 2017 1. 165 597,30
HOs10pB 2017 1. 150 543,00
nexadpp 2017 1. 152 550,24
saHBapb 2018 r. 154 557,48
despans 2018 1. 145 524,90
mapt 2018 . 140 506,80
anpenb 2018 1. 137 495,94
maii 2018 r. 137 495,94
nioHb 2018 1. 174 650,76
nroib 2018 1. 198 680,56
aBryct 2018 1. 185 669,70

VYBenuueHue noTpedeHus IIEKTPUUECKON YHEPTUM HAOIIOAAeTCs B JICTHUE U
OCEHHHE Mecsibl. Bo BpeMsi JEeTHHUX KaHHKYJ BO3pPACTaeT BpeMsl padOThl TaKUX
NOTPEOUTENCH DIIEKTPOIHEPTUHU: KOMITBIOTEPA, TEJIEBU30pa, KOHIUIIMOHEpA, a
OCEHBIO - CBSI3aHO ¢ PabOTON KOHAUIIMOHEpA 10 Havalia OTOMUTEILHOTO CE30Ha.

PaccuuTato cpennee cyTodHOE MOTPEOICHHUE PICKTPOIHEPTHH WICHAMH MOEH
CEMbBH €KEMECAYHO, YUUTHIBAs] KOJTUYECTBO JHEN B KAXKJOM MECHAIIE:

Ha3zBanue mecsua KonuuecTBo nueit CpenHee cyTo4HOE MOTpEOICHHE
3JIEKTPOIHEPTUU
ceHTsa0ps 2017 1. 30 nH. 5,33kB1u
okTsi0pb 2017 1. 31 nH. 5,32xkB1u




HOs10ph 2017 T. 30 mH. 5 kBt'u

nexabpp 2017 . 31 nn. 4,9xBt1u
stHBapb 2018 T. 31 mH. 4,97xBtu
¢despasip 2018 1. 28 nH. 5,18kBtu
mapt 2018 r. 31 mH. 4,52xkBT4
arnpens 2018 1. 30 mH. 4,57kBt4
maii 2018 r. 31 gu. 4,42kBt4
uroHb 2018 1. 30 mH. 5,8kB1'u
nroib 2018 . 31 gm. 6,39xBTu
aBryct 2018 r. 31 mH. 5,97xB1u

Bo BpeMs paboThl HaJ MOMM KMCCIIEJOBAaHUEM S BBIACHHIIA, YTO ISl pacyera
KOJIMYECTBA COJHEYHBIX MaHENIel, KOTOpble OyAyT 00ecleunuBaTh 3IEKTPOIHEPTIHEN
KUIOW JIOM, HEOOXOAMMO YYHMTHIBATH YPOBEHb HHCOJAIMU. WHcOmSIMs — 3TO
KOJIMYECTBO COJIHEUHOM »JHEpPruM B KHWIOBATTaX, KOTOpoe Tomajaaer Ha |
KBaJIpAaTHBI METp ydacTKa 3€MJId 3a OIpPEIEICHHOE BpeMsa. ODTOT IOKa3aTelb
HAMPSMYIO 3aBUCUT OT T€Orpapuueckoil mMupoThl MECTHOCTH U BPEMEHH ToJ1a.

MecsdHbIe 1 TO0BbIE MOKa3aTelH (B KBT/M?/CYTKH) CONHEYHOH HHCOISIINH B
benropozackoii obnactu npuBeeHs! B TAOIULE 2.

Tabnuya 2
N =) ¥a) I a a 2 é—‘
= = g5 5 »= = = Q © S =3 O =
2 | & |g |g& |E |2 |g |§ g2 |E |8 |§g |c¢z
= 2 < = = < 3 = T &
13| 25 4,9 54 7 6,9 7,3 6,3 5 3,4 2,1 15 4,3

Kak BuaHO u3 TabmuIpl, MaKCUMaJbHOE 3HAUYE€HUE YPOBHS HWHCOJISALUU
MPUXOUTCS HA MIONb W COCTaBmseT 7,3kBT/M’/CyTKH, MHHHMAIBHOE — B SIHBApe —
1,3kBr/M*/cyTkn. Tak Kak s [UTAHHPYIO SHEPrOCHAOKEHHME T0Ma Ha BECh TOJ, B
CBOMX pacyeTax OyJly MCIOJIb30BaTh 3HAYEHUSI MHCOJIALIMH KaXXI0I0 MecAIia.

N3yunB nHpopmanuio Ha caidiTax MpoAaX COJHEUHBIX OaTapeil, s BBIACHUIIA,
YTO MOIIHOCTh (HOTOMAHENEH, KOTOpPhlE PEKOMEHAYIOT Il TMOJHOLIEHHOTO
HSHEProCHAOXKEHMsI KWIbIX JOMOB, Bapeupyercs ot 150Bt nmo 250Bt, T1.e. oT
0,15xBt no 0,25xBr. Ilpu onpeneneHnn KOJIMYECTBA COJIHEUYHBIX IMAHENIEW HYKHO
YUHUTBIBATh MOTEPH 3aPAJIKH aKKyMYJISITOPA, KOTOPBIE COCTABIAIOT 0K0JIO 20%.

Tenepp mpucTynar HEMOCPEACTBEHHO K pacueTaM HEOOXOJUMOIo uucia
doTobaTapeil nmisi SHEpProcHaOXKeHHs JoMa exeMmecsuHo. s 3Toro cpemHee
CYTOYHOE TMOTPeOJICHNE IEKTPUUYECKON PHEPruu (C y4eTOM IMOTEpU IHEPIHH MpPH
3apsaKe aKKyMyJIsiTopa) pa3zelio Ha 3HaYeHUE YPOBHS MHCOJISILIMM U Ha MOUIHOCTh
onHou 6arapeu (Bo3pMy 0,2kBT). [TonyueHnHble pe3yabTaThl:

Mecsi Pacuer KonnuecTBo dorobaTapeit
SAuBapp 497xkBtu *1,2/1,3/0,2kBt 23
Dderpab 5,18xBtu *1,2 /2,5/0,2kBr 13
Maprt 4,52kBtua* 1,2 /4,9/0,2xkBt 6
Atipenb 4,57«Bra * 1,2 /5,4/0,2xBt 5
Maii 4,42xkBta * 1,2 /7/0,2kBr 4
HroHb 5,8kBtu* 1,2 /6,9/0,2xkBt 5
Hrons 6,39xBtu * 1,2 /7,3/0,2kBr 6
ABrycr 5,97xBtu * 1,2 /6,3/0,2kBt 6

10



CeHTsiops 5,33kBtu * 1,2 /5/0,2xBt 7
OKTA0pb 5,32xkBta * 1,2 /3,4/0,2kBt 10
Hostops 5kBru*1,2 /2,1/0,2kBt 15
JlexaOpb 4,9xBra *1,2 /1,5/0,2kBt 20

Wtak, nist sHEprocHabKeHHsI MOETO JIOMa B TEUEHHE BCEro rojia noTpedyeTcs
23 cosHEeYHBIX naHese MomHoCThio 1o 200 Br.

B cpenHem ogHa conHEYHas MAaHENb C TaKOM HOMHHAIBHOM MOIIHOCTBIO
CTOUT OKOJIO 6 ThIC. pyOsneil. CTOMMOCTh BCEro KoMIuiekTa oboinercss B 138 Thic.
pyOneit. [lo manHabIM Tabmuibl 1 o0mmMe 3aTpaThl 3a MOTPEOJEHHYIO MOCH CeMbei
ANEKTPOIHEPTHIO B TEYEHHUE r0/1a COCTABIISIOT:

579,20 py6. + 597,30 py6. + 543,00 py6. + 550,24 py6. + 557,48 py0. +
524,90 py6. + 506,80 py0. + 495,94 py0. + 495,94 py6. + 650,76 py6. + 680,56 pyo.
+ 669,70 py6. = 6851,82 pyO.

K Ttomy e, s oOecrnedeHHss YAacTHOIO JOMa  aBTOHOMHBIM
AIIEKTPOCHAOKEHUEM OJHUX COJHEYHBIX OaTapeil HeAOCTaTOYHO, B KOMIUIEKT
HY>KHO €II€ BKIIOYUTh aKKyMYJISITOpP, KOHTPOJIEP HANPSKEHUS U UHBEPTOP.

Nrak, ycTaHoBKa 23 COJIHEUHBIX NAHENIEH OKYIUTCS IpuMeEpHO 3a 20 JeT:

138000py6. / 6851,82 py6. = 20,14 rona.

HecmoTpss Ha Hemalyl0 CTOMMOCTh JaHHOW KOHCTPYKIMHM, OHa JaeT
BO3MOYKHOCTh CJI€aTh KUJIbE SJHEPrOHE3aBUCUMBIM, MTO3BOJISIET SKOHOMUTH BpeMsl U
JIEHBI'M Ha OIJIaTe CUETOB, HE 3arpsI3HAET OKPYKAIOIIYIO CPELy.

Buwisoowt:

1. B Hamel MECTHOCTH II€JIeCO00pa3HO MCHOJb30BaTh COJHEYHYIO 3HEPTUIO HE B
Ka4yeCTBE IMOCTOSTHHOI'O MCTOYHUKA, @ B Ka4€CTBE JOMOJHUTEIBHOTO COBMECTHO C
TPaJAUIIMOHHBIMU UCTOYHUKAMU JJICKTPUUECKON SHEPTUH;

2. MOXHO TIOJIb30BAThCSl COJTHEYHBIMU OaTapesiMu JIJIsi PHEProcHa0KEHUsI JOMOB B
TEYEHHUE TOJIyToJla — C MapTa MO CEeHTIOph. B 3TU MecsIpl ypoBEeHb WHCOJISIIUH
BBICOK, KOJIMYECTBO TpeOyeMbIX (hOTOMaHeNel 3HAUUTEIIbHO YMEHbIIIAETCS,

3. 4TOOBI COTHEYHBIX OaTapei MPUIILIOCHh MOKYIAaTh MEHbIIIE, HY>KHO 103200 TUTHCS
0 paIlMOHAIBHOCTU pacxoja dJIEKTPUUYECKON IHEPTUU: 3aMEHHUTHh BCE JIAMIIOYKH B
JIOME Ha dHeprocOeperaroIme, uCroib30BaTh OBITOBYIO TEXHHUKY Kiacca A.

3. 3akJiioueHmue

N3yuuB  mpoOjieMbl  SHEProCHAOXKEHUSI W OCHOBHBICE  HUCTOYHUKHU
ANEKTPUYECKOM 3Heprun benaropoackoi o0aacTu, st npuiia K CIeIyIOUEMY:

1. B CBS3W C MOCTOSHHO BO3PAaCTAIOMIMMH DHEPreTUUYECKUMH TMOTPEOHOCTIMHU
peruoHa, CUCTEMa SHEProcHa0XKeHUs 00JacTu paboTaeT Ha MOJHYIO MOIIHOCTD.
MakcumanbHasi MOIIHOCTh MOTpedssieMor sHeprun npesbimaet 2000 MBT. Ilpu
ATOM MPOUCXOIUT HEU3OSKHBIA U3HOC MTPOU3BOJICTBEHHBIX MOITHOCTEH U 0OBEKTOB
SHEPrOCUCTEMBI 00JIaCTH;

2. 4TOOBI HE JAOMYCTUTh TOPMOKECHHUE PA3BUTHUSI SKOHOMUKH U COIMAIILHON Cephl
perroHa, pazpaboTaHa mporpaMmma pa3BUTHS SHEPTETUKH benroposckoi obmactu, B
KOTOpPOW  OTPa)XEHO  COYETaHHWE  TPAAUIIMOHHBIX  CIIOCOOOB  BBIPAOOTKH
ANEKTPUYECKON SHEPTHH C aTbTEPHATUBHBIMU HCTOYHUKAMH,

3. yudThIBasg WU3MEHEHUS KIMMATUYECKUX YCIIOBUW HAIlEil MECTHOCTH, B IEJSIX
pecypcocOepekeHrsT W OXpaHbl OKpPYXKAOUIEH Cpelbl, U3 HETPAAUIIMOHHBIX
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MCTOYHUKOB DIJIEKTPOIHEPTUU HEOOXOJAMMO B TEPBYIO OYepeab HCIOIb30BaTh
COJIHEYHYIO SHEPTHIO.

Takum 00pa3oM, MOKHO cJelaTh BBIBOJA, YTO THUIIOTE3a, BBIIBUHYTas B
Hauase paboThl HAJ UCCIIEAOBAaHUEM, TIOJTBEPAMIACE.

ConHeuHasi SHEPTHsl y’KE JOCTATOYHO IIUPOKO HCIIONIb3YETCS Ha TEPPUTOPUN
Hameil oOmactu. IIpuMeHeHue 53TOrO albTEPHATHBHOTO HWCTOYHHMKA OSHEPTUH
MEPCIIEKTUBHO, MOATOMY COJTHEYHAsI DHEpPreTUKa  pPa3BUBACTCS u
YCOBEPIICHCTBYETCS. BO3MOXXHO, B CKOpPOM BpPEMEHH COJHEYHAs DJHEPrus
MOJTHOCTBIO 3aMEHUT JJIEKTPHUYECTBO.

[Toctpoiika B benropoackoit oOnacth mepBOM B MHUPE  COJIHEUHOM
DIIEKTPOCTAHIINU SIBJISIETCS  JOBOJILHO 3HAYMMBIM TIPOCKTOM JIJISI DHEPTETHKH
peruoHa. DT0 HE TOCIETHUA MPOEKT 1O BBHIPAOOTKE aTbTEPHATUBHOW DHEPTUH, 3a
HuMU Oynaymiee. Jlymaro, 4ro Hama o6nacte OyJeT 3aHUMaTh JHAUPYIOIIEe
MOJOKEHWEe B PAa3BUTHM HE TOJBKO TPAJAULIMOHHOM DHEPreTUKH, HO W
aJIbTEpHATUBHOM, Kak 0oJiee MepCIeKTUBHOM.

CrnenyroommM IaroM B Pa3BUTHH HETPAIUIIMOHHON JHEPTreTHKH B HAIlleM
pETUOHE SIBJIICTCS CO3/IaHUE HMHCTUTYTA albTepPHATUBHOU dHepreTuku. OH JOIDKEH
OyzleT BBICTYIIUTH ONEPATOpPOM II0 OKa3aHUIO YCIyr HaceleHuto B chepe
aIbTEPHATUBHOM OJHEpreTMku. M TakuM 00pa3oM BBIOJIHATH CBOIO TJIABHYIO
MUCCHIO - TIPOJIBUTATh B MAacChl MPOTPECCUBHYIO MBICIh: TIOpa HAYUHATH AKTHBHO
MOJIb30BAThCS TEMH PECYPCaMU, YTO B H30BITKE.

4. Cnucok ucnojb30BaHHOM JUTEPATYPHI
1. Bononun B.B. Dueprus, Bek aBaauate nepsoiil. — M.: JleTckas nureparypa,
2001.
2. Hoxian 06 ocoOeHHOCTAX KiMMaTa Ha Tepputopuun Poccuiickoit denepanuu
3a 2011 roa. - M.: Pocruapomer, 2012- 82 c.
3. Jlebenera M.I'., Kpbimckast O.B. I[IposiBienre coBpeMeHHBIX KIMMATHUYECKUX

u3MeHeHud B benropoackorr o6nactu //Hayunwsie Bemomoctu benlY. - 2008,
Ne3(43), Beim.6. - C. 188-196.

4, http://en.plus — «Bueprus Oynmymero» — WHPOPMAIMOHHBIA CAWT TIO
AJbTEPHATUBHOU YHEPIETUKMU.

5. http://www.vesti.ru - JleHTa MHpPOBBIX M POCCHHCKMX HOBOCTEH (M3
WHPOPMAIIMOHHBIX ¥  AHAIUTHYECKUX BBITYCKOB Tporpammsbl). Doto- u
BUJICOMATECPHAIBI.

6. http://electricvdele.ru/elektrosnabzhenie/solnechnye-batarei-dlya-chastnogo-
doma-kak-vybrat.ntml - Kak BwIOpaTh coOJHEUHBIC OaTapew IS JOMa: BHJIBI,
MPUHIUIBI pA0OTHI U XapaKTEPUCTUKH.

7. http://teplowood.ru/solnechnye-batarei-dlya-chastnogo-doma-i-kvartiry.html -
ConnHeunble OaTapeu JUTsl YaCTHOTO JOMa U KBAPTHUPHI.
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5. llpunoxenust
Ipunooiwcenue 1
Ankera 1 yyamuxcs «Acnmoib30BaHue COJTHEYHOM IHEPrum»
L]env: ompeneneHue ypoBHS CHOPMUPOBAHHOCTH 3HAHWM ydammuxcs 7-9
KJIACCOB 00 aJbTEPHATHMBHBIX MCTOYHHUKAX SHEPTHMU U O MPUMEHEHUH COJHEYHOU
SHEpPruu Ha TepputTopuu benropojckoit o6aacTy.

1.  Hazoswute npo0Giemsl 3HeprocHadxkenus: bearopoackoit o6macTu.

2.  Kakwue anpTepHaTUBHBIC HCTOYHUKHU AIIEKTPUUECKON SHEPTUH BBl 3HAETE?

3. B uéMm nmpeumymecTBa TNPUMEHEHHS aJbTEPHATUBHBIX HCTOYHHKOB
AIEKTPOIHEPTUH?

4.  I'me npumensercs comneunas sueprusi? [lpuBenure npumepsl.

5. Hcnonp3yeTcs u S3HEPTHsl COJIHIIA B YHEPTeTHKE HAILIETO peruoHa’?

6. Kak nMeHHO MCToNIb3yeTCsl COTHEUHAst SHEepTHsl OenropoaiaMu?

IIpunoorcenue 2
ConHeuyHas 3J1eKTPOoCTAHIMSA Ha Tepputopuu besropoackoii odaacTu
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Ilpunoowcenue 4
@DoHapHU OCBELIEHUSs C COJTHEYHBIMH OaTapesiMi Ha 00be3IHOH 0pore
ropoaa bearopoaa

[Ipunoxenue 5
Hcnonb30BaHue COJTHEYHOM IHEPTUU AJIsI FHEProCHAOKEHUsI JOMOB U a4

Ipunoorcenue 6
Hcnonb30BaHue COJTHEYHOM IHEPTUM /1JIsl JHEPTrOCHAOKeHNsI ABTOMOO U1l
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HccaenoBaTeabckasi padora mo teme «KocMoOHaBTHKA: BUepa M CETOTHS

1. BBenenmue

[To moemy MHeHHIO, TemMa paboThl «KOCMOHaBTHMKa: BUe€pa M CETOIHS»
SBISCTCS aKTyaJIbHOM. MBI KHMBEM B YJIMBUTEIBHYIO OJIIOXYy, KOIJla Hay4HO-
TEXHUYECKHUH MPOIECC MOCTOSHHO ycKopsieTcs. UyTh 6ojiee cTa JIeT Hazaa Majo KTO
BEpUJI, UTO ammapaT TspKeJiee BO3lyXa CMOKeT jeTaTh. [losieThl ke 3a mpeaesnbl
3eMHOM aTtMmoc(epbl Ka3alauch aOCOMIOTHO HepeanbHbIMA. Ho mpommio coBcem
HEMHOTO BPEMEHHU, U B TEUYEHHUE >KU3HHU OJHOTO IMOKOJICHHS YEJIOBEK MPEoA0JIe
36MHOE TATOTEHHUE, BBINIENT B OTKPBITHIM KOCMOC, fosieTed A0 JIyHbl U OTHpaBui
ABTOMATHYECKUE KOCMHUYECKHE ammapaThl MOYTH KO BceM IuiaHetaM (CoJaHEeYHOM
cucteMbl. YenoBe4eCTBO BCTYIUJIO B HOBYIO, KOCMHUYECKYIO 3Py M HACTOJIBKO
MPUBBIKJIO K ATOMY, YTO CETOAHS MOJIEThl B KOCMOC BOCIPUHUMAIOTCSI COBEPILIEHHO
OOBIIGHHO W CTaJId JIOCTYIHBI Jaxe TypuctaM. McTopus He 3Hala Takoi
CTPEMUTEIBHON CKOPOCTH PA3BUTHS TEXHUKH, KOTJIa HAYYHBIE OTKPBITUS U3MEHSIOT
BCE BOKPYT IPSAMO y HAC Ha riasax.

B cBoeii pabote s mombITayICs pacCMOTPETh HanboJiee SPKUE, Ha MOM B3TJIS,
JOCTH)KCHUS MHPOBOM KOCMOHABTHMKHM, a TaKKe€ OTPa3uTh MaJOU3BECTHBIC
IIKOJIbHUKAM (DaKThI pa3BUTHSI COBPEMEHHOM KOCMOHABTHKH.

Ilenv pabomer: U3yduTh OCOOCHHOCTHM  CTAaHOBJICHUS MW  Pa3BUTHUSA
KOCMOHABTHKHU; 3aJa4M, PEIIa€Mble COBPEMEHHOW KOCMOHABTHUKOM; CO3/1aTh CAWT
10 MaTepuajgaM UCCIICIOBaHMUS.

Oo0vexm uccnedosanusn: KOCMOHABTHKA KaK Hay4yHas JUCHUAIUINHA.

3aoauu:
1. W3YYUTH 3TAIbl PA3BUTHS KOCMOHABTHKY;
2. BBIJICIUTH OCHOBHBIC HAMPABJIEHNS KOCMOHABTHKH;
3. MO3HAKOMUTHCSI €  KOHCTPYKTOPCKUMHU  H300peTeHusiMu B cepe
KOCMOHaBTHUKH;
4, y3HATh O ESITEIIbHOCTH BBIIAIONINXCS TMYHOCTEH KOCMOHABTHKH;
S. PaccMOTPETh MYyTH Pa3BUTHUS COBPEMEHHOW KOCMOHABTHKHU.

T'unome3a: OCBOCHME KOCMHUYECKOTO MPOCTPAHCTBA CTal0 BAXXHbBIM JIJIA
YeJIOBEYECTBA, CIOCOOCTBOBAJIO Pa3BUTHIO HAYYHO-TEXHHYECKOrO Iporpecca, B
HACTOSAIIIEE BPeMSI ITPOI0TKACTCI UHTEHCUBHOE PA3BUTHE KOCMOHABTUKH.

Memoowt uccneooseanusn:
HaOJII0/ICHNEe, CpaBHEHUE, aHAJIU3;
OIIICAHMNC;
YaCTUYHO-MIOMCKOBBIN;
U3y4YeHHUE CIPABOYHON U yueOHOMU auTepatypsl, IHTEpHET-pecypcoB;
10. mpakTuyeckuii (Co3qaHUE IEPCOHATBLHOTO cailTa).
2. OcHoBHaf YacTh

2.1 IlonsiTHE KOCMOHABTHKH

CaMO CJIOBO «KOCMOHAaBTHKa» OBUIO TIpemIokeHo B Hadaie 30-x TT.
COBETCKUM KOHCTpYKTOpoM I eopeuem Ipuxosuuem Jlanzemaxom, nzooperareiem
3HaMmeHuTon «Katrommy». IlouTn olHOBpeMEeHHO Ha 3amajie MOsIBUICS €ro aHajaor —
TEPMHUH «acCTpOoHaBTHKa». KOCMOHABTHKA — 53TO TIOJETHl B KOCMHYECKOM

© oo~
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IPOCTPAHCTBE; COBOKYMHOCTh OTpaciiel HayKM M TEXHUKH, OOecreunBarolIuX

OCBOECHHME KOCMHUYECKOI'0 MPOCTPAHCTBA U BHE3EMHBIX OOBEKTOB C HUCIIOIb30BAHUEM

paker W KocMmuueckux amnmapatoB. OHa BKIOYaeT B ce0sd OrpOMHBIA Kpyr

TEOPETUYECKUX U HAYYHO-TEXHUUYECKUX MPOOJIEM, CBA3aHHBIX CO CTPOUTEIHCTBOM U

MOJIETOM KOCMHMYECKHUX alllapaToB: PacyeT TPACKTOPUU MOJIETOB, CO3JAaHUE PAKET-

HOCHUTEJICH, PAKETHBIX JBUTATEleW, OOPTOBBIX CHUCTEM YIPABICHHUSA, HA3EMHBIX

MYCKOBBIX COOPYXEHUM M CIIyX O YNpaBieHUs, CHUCTEM >KU3HEOOECICUCHUS U

MHOroe jpyroe. Takum o0pa3om, 3Ta Hay4yHas JTUCIMUIUIMHA OXBAThIBAET OTPOMHOE

I10JIE YEIOBEUYECKOU AeATEIbHOCTH.

KocmonaBTHKka Kak COBpEMEHHasi TEOpETHYEeCKass TEXHHUYECKas AUCIUILINHA

BKJIFOYAET:

e ACTPOJAMHAMHUKY - pa3lei] HeOSCHOW MEXaHWKH, W3YJalomuid JIBUKCHUE
HMCKYCCTBEHHBIX KOCMUUYECKUX TEJl: UICKYCCTBEHHBIX CITyTHUKOB, MEXKILIAHETHBIX
CTaHIUMHU U IPYTUX KOCMUYECKUX KOpaOJieH;

e TEOPHUIO ABUTATEIBHBIX YCTAHOBOK KOCMHUYECKHUX aIllapaToB;

e KOHCTPYMPOBaHUE KOCMUYECKHX allllapaToB;

e TEOPUIO  ABTOMATUYECKOTO  YIPABICHUS B  NPUMEHEHHH  YIPaBICHUIO
KOCMHYECKUMH anmnapaTaMu;

o YYET BIUSHUSA KOCMUYECKOW MOr0/Ibl HA KOCMUYECKYIO TEXHUKY U KOCMOHABTOB.

2.2 UcTopusi 3apo:KIeHUs KOCMOHABTUKH

C camoil 1iIyOOKOM IPEBHOCTH YEJIIOBEK MEUTall OTOPBAThCA OT 3eMJIU U
JNOCTUYh WHBIE MHpBI. TeopeThuuecku BO3MOXKHOCTH IOJIETOB B KOCMOC ObLia
nokasaHa ewme Hcaakom Hwviomonom B Tpakrare «MaremaTndeckue Hadalia
HaTypajbHON (Quiiocopum», KOTOpblil ObUT omyOnukoBaH B 1687 r. [lanee B aToM
HaIlpaBJeHUU padoTaiu MaTeMaTuku Jiep u Jlazpanoic.

23 wmapra 1881 roma pycckuii peBomonuonep Huxonait Heanoeuu
Kubanvyuu, HaxosCh B 3aKIIIOYEHUU, BBIABUHYJ HJICK0 PAKETHOTO JIETATEIBHOIO
amnmapaTra ¢ KaMepoul CropaHus, CIOCOOHOTO COBEPIIATh KOCMHUYECKUE TEPENETHI.
Ero npocrb6a o mepenaye pykonucu B AKaJEMHUIO HayK CIICJICTBEHHOW KOMHCCHEH
yJIOBJIETBOpPEHA HE ObLIa, TPOEKT ObLT BIIEpBbIC OMyOIMKOBaH JUIh B 1918 T.

@yHIaMEHTaJIbHbIE  TEOPETUYECKUE OCHOBBI  KOCMUYECKMX  IOJIETOB
paspaboranu yueHble Koumcmammun 3Iodyapoosuu Iluonxkoeckuit, @Dpuopux
Apmyposeuu Ilanoep, I'epman FKauyc Qobepm. VImu ObLIO TEOPETUUECKHU
000CHOBaHO HCIIOJIb30BAaHUE PAKET KaK OCHOBHOI'O CPEJCTBA IJIsi KOCMHYECKHUX
MOJETOB, MPUMEHEHUE KUJKOCTHBIX  PAKETHBIX  JIBUTATENICN KaK  MMEIOIINUX
3HAYUTEIBHO OOJBIINHN yACIbHBIM HMITYJIbC, YE€M TPAJAUIIMOHHBIE IOPOXOBHIC
JIBUTATEIIH, HE00XO0JIMMOCTh MHOTOCTYTIEHYAThIX paker. N3yuanuch
BOITPOCHI )KU3HEOOECIIEUEHNS B KOCMOCE, BJIMSTHUE MEPErpy30K U HEBECOMOCTH Ha
YeJI0BeKa.

Ongnako a0 cepeaunHbl XX B. MOJETHI B KOCMOC OCTaBajoCh YIEIOM
TEOPETUKOB M TMcaresneii-¢hanTtactoB. M TONBKO TEeHUH ABYX KOHCTPYKTOPOB:
Cepzea Ilasnosuua Koponeea u Bepuepa ¢pon bpayna crnenan BEKOBYIO MEUTY
pPEanbHOCTHIO.

2.3 UckyccTBeHHBIE CIIyTHUKH 3eMJIn
2.3.1 llonsitue UC3
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https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B1%D0%B5%D1%81%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%81%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B5%D0%B6%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B5%D0%B6%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D1%80%D0%B0%D0%B1%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0_%D0%BA%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D0%BE%D0%B3%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%BE%D0%BD%D0%B0%D0%B2%D1%82
https://ru.wikipedia.org/wiki/23_%D0%BC%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/1881_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9D._%D0%98._%D0%9A%D0%B8%D0%B1%D0%B0%D0%BB%D1%8C%D1%87%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9D._%D0%98._%D0%9A%D0%B8%D0%B1%D0%B0%D0%BB%D1%8C%D1%87%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B4%D0%BA%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%BA%D0%B5%D1%82%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D0%B4%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BC%D0%BF%D1%83%D0%BB%D1%8C%D1%81
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%B5%D0%BD%D1%87%D0%B0%D1%82%D0%B0%D1%8F_%D1%80%D0%B0%D0%BA%D0%B5%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B6%D0%B8%D0%B7%D0%BD%D0%B5%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B3%D1%80%D1%83%D0%B7%D0%BA%D0%B0_(%D0%BB%D0%B5%D1%82%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D1%8B)
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B2%D0%B5%D1%81%D0%BE%D0%BC%D0%BE%D1%81%D1%82%D1%8C

B actpoHoMuu M AMHAMHKE KOCMHUYECKOTO IMOJIETa YIOTPEOISIOTCS OHSATHS
TpeX KOCMHUYECKUX CcKopocTel. Ilepsoii _kocmuueckoi _ckopocmulo (KpyroBou
CKOPOCTbIO) HAa3bIBae€TCA HAMMEHbIAas HadallbHas CKOPOCTh, KOTOPYIO HYXKHO
COOOHIUTH TENMy, YTOObl OHO CTaJ0 HMCKYCCTBEHHBIM CITyTHUKOM IUIAHETBHI; MJIs
MOBEPXHOCTH 3eMJIM TepBas KOCMHUYECKas CKOPOCTh MPUOIM3UTEIHHO paBHA 7,9
KM/C.

Bmopoit _kocmuueckoui _ckopocmblo (1apadoJIMUeCcKol  CKOPOCTHIO)
Ha3bIBACTCS HAMMEHbBIIAs HayajbHAsl CKOPOCTh, KOTOPYIO HYKHO COOOIIUTH TEIy,
9TOOBI OHO, HAYaB JBIKEHHWE Y TIOBEPXHOCTH IUIAHETHI, MPEOAOJEIO €¢
MPUTSHDKEHUE; JJIs1 3eMJIM BTOpasi KOCMUYECKasi CKOPOCTh paBHA MPHUOJIU3UTEIHBHO
11,2 xm/c.

Tpembeii _KOCMUUECKOU CKOPOCHIbIO HA3BIBACTCS HAMMEHbIIAs HadaJlbHAs
CKOpPOCTh, 00aziasi KOTOpOil Teno mpeojoseBaeT nputskenue 3emun, ConHIa u
nokuaaeT CoNHEUHYI0 CUCTEMY; paBHa NpUOIU3UTEIBHO 16,7 KM/C.

M CKYCCTBEHHBIMHM _CHYTHUKAMH _3eMJIM, [0 CYIIECTBY, SBISIFOTCA BCE
JeTaTeNbHbIE KOCMHUYECKHUE allllapaThl, BHIBEJICHHBIE HAa OPOUTHI BOKPYT 3eMIIH,
BKJIFOYAsi KOCMUYECKHE KOpabyid U OpOUTaIbHBIE CTAHIIUU C dKUMaxkaMu. OIHAKO K
NC3 npuHATO OTHOCUTH TJIaBHBIM OOpa3oM aBTOMATHYECKHE CIYTHUKH, HE
npeaIHa3HaYeHHbIC Il pa0OThl HA HUX YEJIOBEKa — KOCMOHABTA. JTO BBHI3BAHO TEM,
YTO MUJIOTHUPYEMbIe KOCMHUYECKHE KOpaOIu CYIIECTBEHHO OTIMYAIOTCS MO CBOUM
KOHCTPYKTUBHBIM ~ OCOOEHHOCTSIM OT  aBTOMAaTHYECKUX CIOyTHUKOB. Tak,
KOCMHUYECKHE KOPaOJIM JOJKHBI UMETh CUCTEMBI dKU3HE00ECTICUeH U, CTIeI[MaIbHbIE
OTCEKH — CIIyCKaeMble€ ammapaThl, B KOTOPbIX KOCMOHABTHI BO3BpAIAlOTCS Ha
3emmo. s aBromarnueckux MC3 Takoro poaa oOopyaoBaHHE HE 0053aTEIBHO
WJIM BOBCE U3JIUIIIHE.

Pa3mepsl, macca, o6opyaoBanue MC3 3aBUCAT OT 3a7a4, KOTOPbIE CITyTHUKHU
pewatoT. [lepBblii B MUpe MCKYCCTBEHHbIM cnyTHUK 3emiu 3anyiiedH B CCCP 4
okTsi0pst 1957 roga (CrnytHuk-1). O umen maccy 83,6 Kr, KopIyc B BHE Iapa
nurametpoM 0,58 m; macca ero coctanisiia 700 T.

NC3 BeIBOAATCS HA OPOUTHI C TIOMOIIBIO CTYMIEHYATHIX PAKET — HOCUTEINECH,
KOTOPbIE MOAHUMAIOT MX Ha OMPENENEHHYIO BBICOTY HaJ MOBEPXHOCTHIO 3e€MJIM U
Pa3TOHSIOT 0 CKOPOCTH, PAaBHOM WJIM TIpEBhINIaoNIeH (HO He Oosiee ueM B 1,4 pa3a)
MEePBYIO KOCMUYECKYIO CKOPOCTh. 3anmycku MC3 ¢ moMoIIbi0 COOCTBEHHBIX PAKET —
Hocutenen mpousBodsaT Poccus, CIHIA, ®panuwus, Anonuss, KHP wu
Benukooputanusa. Psan MC3 BeiBomsITCS HA OpOUTHI B paMKax MEXIyHapOHOTO
coTpyaHuuecTBa. TakoBbl, HanpuMep, CIyTHUKH «THTEPKOCMOCY.

2.3.2 IBu:kenne UC3

JIBI>KEHUE HCKYCCTBEHHBIX CIYTHUKOB 3eMJIM OOYCJIOBJIMBAETCS JABYMS
MpUYMHAMU:

1) 3emnst He sBIAETCS TOYHO IIAPOM C OJHOPOJHBIM PACIPEICTCHUEM IJIOTHOCTH
mo o0wsémy. [losTomMy €€ moisie TATOTEHHS HE SKBUBAJICHTHO TIOJIO0 TATOTCHUS
TOYEUYHOU MACChl, PACIIOJIO0KEHHON B TEOMETPUUECKOM LIEHTPE 3eMIIH;

2) 3emHas artMocdepa OKa3blBa€T TOPMO3AIee JACHCTBHE Ha JIBH)KCHHE
MCKYCCTBEHHBIX CITYTHHUKOB, BCJICJICTBUE YETO UX OpOUTAa MEHSAET CBOIO (QopMy H
pa3Mepshl.
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[Io OTKIIOHEHHMIO [BWXEHUS CIYTHUKOB MOXHO BBIBECTH 3aKIIOUEHHUE O
dopme 3emun, pacnpefeseHHMH IUIOTHOCTH Mo €€ O0BbEMY, CTPOCHHM 3E€MHOMU
atMocdepsl. [1o3TOMy MMEHHO H3y4Y€HUE ABUKEHUS UCKYCCTBEHHBIX CITYTHHUKOB
MO3BOJIWJIO TIOJTYYUTh HauOoJIee MOJIHbIE JaHHBIE 10 ATUM BOIIPOCAM.

3Has TPACKTOPUIO JBUKEHHUS CIyTHUKAa 3a OJUH O00O0pOT, HETPYAHO
IIPEACKA3aTh €ro MOJ0KEHUE BO BCE MOCIEAYIONIME MOMEHTHI BpeMeHH. [ 3Toro
HEOOXOJAMMO YYECTh, YTO 3€MJIsl BpALAETCA C 3amaja Ha BOCTOK C YIJIOBOM
CKOpPOCTBIO MpuMepHO 15 rpamycoB B uac. [loatomy Ha mocneaytomiem o0opoTe
CIYTHHK MEPECEKAeT Ty K€ LIMPOTY 3alaJHee Ha CTOJBKO IPagyCcoB, Ha CKOJIBKO
3emuIs MOBEPHETCS HA BOCTOK 3a NEPHUO/] BPAIICHHSI CITyTHUKA.

N3—3a compoTuBieHUs 3eMHOU aTMOc(hephl CIyTHUKA HE MOTYT JUIMTEIHHO
JBUTaThCsl HAa BbIicOTax HUxE 160 kM. MuHUMaNIbHBIN TIepuoa oOpalieHusl Ha TaKou
BBICOTE 110 KPYrOBOW opOuTe paBeH MpuMepHo 88 MuH (mpuMepHo 1,5 daca), 3a 31o
BpeMs 3emuisl moBopaunBaeTca Ha 22,5 rpagyca. Ha mmpore 50 rpagycoB sTomy
yriy cootBeTcTBYyeT paccrosHue B 1400 km. CrenoBaresnbHO, MOKHO CKa3aTh, YTO
CIyTHHK, mepuoja oOparieHus: kotoporo 1,5 daca, Ha mmupore 50 rpamycoB Oynaer
HAOMIONAThCS TIPU KaXKIOM IMocienyiomeM obopoTe mpumepHo Ha 1400 kM
3amajgHee, 4eM Ha IPEAbIIyIIeM.

OpnHako TakoM pacu€r Na€T JOCTATOYHYIO TOYHOCTh MPEACKAa3aHUMN JIUIIb IS
HECKOJBKMX 000pOTOB ciyTHHKA. Ecnu pedb MAET O 3HAUUTEIBLHOM MPOMEKYTKE
BPEMEHH, TO HAJ0 NMPHUHATh BO BHUMaHUE OTJIWYWE 3BE3NHBIX CYTOK OT 24 4acos.
[Tockonbky oauH 000poT Bokpyr CoJiHila coBepiiaeTcs 3emiiéit 3a 365 cyTok, To 3a
OHM CYTKM 3eMJsl BOKpYT COJIHIIA ONHCBIBAET YIOJI MPUMEPHO B 1 rpagyc B TOM xKe
HAmnpaBJICHUH, B KAKOM Bpamiaercs BOKpyr cBoer ocu. [loatomy 3a 24 gaca 3emiis
MMOBOPAYMBAETCS OTHOCUTEIBHO HEMOJABMXHBIX 3BE37 HE Ha 360 rpaaycos, a Ha 361
U, CJIeIoBaTeIbHO, COBEPIIAET OJIUH 000POT HE 3a 24 yaca, a 3a 23 yaca 56 MUHYT.
[TosToMy Tpacca CIyTHHKA IO IIMPOTE CMENIAeTCsl Ha 3amaj He Ha 15 rpamgycoB B
yac, a Ha 15,041 rpamxycos.

Kpyrosast opOuta cryTHHKa B 3KBAaTOPUAIBLHON TIJIOCKOCTH, JBUTASCH IO
KOTOPOM OH HAaXOJIWUTCS BCE BpeMs HaJ OJHOW M TOM K€ TOYKOM 3KBATOPA,
HAa3bIBAECTCS TeOCTalMOHApHOW. [loyTM MOJIOBMHA 3€MHOM IMOBEPXHOCTH MOMKET
ObITb CBSI3aHA CO CIYTHUKOM Ha CHHXPOHHOW OpOUTE MPSIMOJIUHEHHO
pacIpoCTPaHSIOIIMMCS CUTHAJIAMHA BBICOKMX YaCTOT MJIM CBETOBBIMU CHUTHAJaMH.
[ToaTOMy CHYTHHKM Ha CHHXPOHHBIX OpPOMTAax HMMEIOT OOJBIIOE 3HAYECHHUE IS
CUCTEMBI CBSI3H.

2.3.3 Tunsr UC3

W3yunB Matepuan 1o JaHHOMY BOMPOCY, g y3Hal, uTo kiaccudukamus NC3
MPOU3BOAMUTCS MO PA3NMYHBIM MpU3HakaM. OCHOBHON NMPUHIMI KJacCU(DUKAUU —
o LEesAM 3allycka M 3aaadam, pemaembiM ¢ nomounipro MC3. Kpome Toro, NC3
paznuyaroTcs 10 OpOWTaM, Ha KOTOPHIE OHM BBIBOJSTCS, THIAM HEKOTOPOTO
O60pTOBOTO OOOPYAOBAHUS U JIP.

Lo yenam u 3adauam VIC3 noapa3nensior Ha ABe OOJIbIINE FPYIIbl: HAYYHO—
HcclieIoBaTe/IbcKue U npukiaanbie. Hayuno — uccnegoBatensckue MC3 pemator
camble pa3HOOOpa3HbIE 33/JaYd IO HUCCIEJOBAHMIO 3€MJIM, 3€MHON aTMocdepsl U
OKOJIO3€MHOT'O MPOCTPAHCTBA, HEOECHBIX Ted. C MOMOIIBI0 3TUX CIYTHUKOB OBLIH
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CHEJIaHbl BaXXKHbIE W KPYMHbIE OTKPHITUSA, OOHAPY>KEHbI paguallMOHHBIE IOsica
3emuin, mMarautocdepa 3eMiIM, COJHEUYHBIM BETEP; MPOBOJSATCS ACTPOHOMHYECKHUE
UCCJIeIOBaHUSI B 00JIaCTM OMOJOTMM M MEIULIMHBl M JPYruX 00JIacTIX HayKH.
[IpuknagHbie CIyTHUKU TpEIHAa3HAYECHbl U1 pa3pelieHUs] MPAKTHUECKUX HYKI
YelioBeKa, MOJydyeHUs HHQPOpMallMd B HMHTEpecax HApPOJHOTO XO3SICTBa,
POBENICHUS] TEXHUYECKUX IKCIIEPUMEHTOB, & TAKXKE JUIsI UCHBITAHUS U OTPAOOTKH
HOBOTO 000pPYOBaHUSI.

WHTepecHble HCCIENOBAaHUSA BEAYTCA C IOMOILBIO CHEUUAIUIUPOBAHHBIX
Ouo0N02UYeCKUX CHYMHUKOG. N3YYaeTCsl BIUSHUE KOCMHUYECKOTO MPOCTPAHCTBA Ha
Pa3BUTUE U COCTOSIHUE )KMBOTHBIX, BBICIIUX PACTEHUM, MUKPOOPTaHU3MOB, KJIETOK.

Bcé OombIniee 3HAYCHUE npuobperaroT acmponomudeckue UC3.
Anmnaparypa, YCTAaHOBJICHHAsI Ha 3TUX CIyTHUKAaX, HAXOJUTCS BHE IUIOTHBIX CIIOEB
3eMHOM aTMoc(epsl U MO3BOJSIET UCCIIEA0BATh U3ITyUYeHUE OT HEOECHBIX OOBEKTOB B
yJIbTpa(UOIECTOBOM, PEHTTEHOBCKOM, HH(ppAKpaCHOM W TramMma — JHMana3oHax
AIIEKTPOMATHUTHBIX BOJIH.

CnymHuuku céa3u ciiy)kaT JUisl TEpelladyd  TEJIEBU3HOHHBIX IPOTrPaAMM,
COOOILIEHUN B CETH HWHTEpHETa, OOecrnedeHus paauo—Tene(oHHOM, COTOBOMH,
TtenerpadHOM M JAPYTHUX BHUAOB CBA3M MEXKJIYy HA3eMHBIMH ITyHKTaMH,
PaCIOJIOKEHHBIMUA Ha OOJIBIIIUX PACCTOSHUAX APYT OT ApYTa.

Memeoponozuueckue HC3 peryisipHO NEPENAIOT HA HA3E€MHBIC CTAaHLIHMHU
M300pakeHHs] 00JIaYHOTO, CHETOBOTO M JIEJOBOIO MOKPOBOB 3€MJIM; CBEACHUS O
TEeMIIepaType 3€MHOM MOBEPXHOCTH M Pa3INMYHbIX CIOEB aTMOc(epbl. DTH JTaHHbIE
MCIIOJIB3YIOTCS JUIsl YTOYHEHUS MIPOTHO3a MOT0Jbl, CBOEBPEMEHHO MPEAYNPEHKAAIOT
0 HA/IBUTAIOIIMXCS yparaHax, mropMax, TaidyHax.

bonbioe 3HaueHue npuodpenu cneyuanuzuposannvie UC3 ona uzyuenusn
npupoonvlx pecypcoe 3emau. Annaparypa takux MC3 mepemaér undopmaimio,
BAXKHYIO JUIS Pa3JIMUHBIX OTPACIEN HAPOJHOrO XO03sMcTBa. EE€ HMCHONB3YyrHOT I
IPOTHO3UPOBAHUSI YPOKAEB  CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp, ONpEACICHUs
paliOHOB, TMEPCIEKTUBHBIX HA MOUCK IOJIE3HBIX HMCKOIMAEMBIX, JI OINpEeIeICHUS
3apakKEHHBIX BPEIUTENISMHU YYACTKOB Jieca, JJIsl KOHTPOJISI 3arpsi3HEHUSI TPUPOTHOM
Cpebl.

Haesuzayuonnvie UC3 ObICTPO U TOYHO OIPEACISIIOT KOOPAUHATHI JIF0OOOTO
Ha3eMHOr0 O0BEKTa M OKa3bIBAIOT OECLIEHHYIO MOMOIIb MPU OPUEHTHUPOBAHWUHU Ha
Cyllle, Ha BOJIE U B BO3/YXE.

Boennvle cnymnuku WCHONB3YIOTCS i1 KOCMUYECKOW pa3BeIKd, IS
HAaBEJICHUS PAKET UJI CaMU CIIYXaT OPY>KHEM.

TakuMm 00pa3oM, UCKYCCTBEHHBIC CHYTHUKH 3€MJIM IIMPOKO HMCIOJIB3YHOTCS
JUISI HayYHBIX WCCIEAOBAaHUM W MPUKIAIHBIX 3a/ay, a Takke 6 oopazoeanuu (B
Poccun 3anymen MC3, co3nanHblii npenoaaBaTeasiMu, acllipaHTaMu U CTyAeHTaMu
MI'Y, mnnanupyercs 3amyck cmytHuka MITY wum. baymana) u xo06u —
paouonodumenvcKue CHymHuKu.

Iunomupyemvie  Kopadau—cnymuuku u  odumaemvle  OpOumanbHLLE
cmanyuu SBIAIOTCS Hambosiee cilokabiMA W coBepiieHHBIMEH  MC3. Omnnm
paccuMTaHbl Ha PEIICHUE MIMPOKOro Kpyra 3ajad, B IEpPBYI oOuepeabp — Ha
MPOBEICHHE KOMIUJIEKCHBIX HAy4YHBIX HCCJIEOBaHUN, OTpabOTKy CpeICTB
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KOCMUYECKOM TEXHUKH, U3yUEHUE MPUPOJIHBIX peCypcoB 3emiin U ipyroe. BriepBbie
3anyck mutotupyemoro MC3 ocymiectBinén 12 anpenst 1961 roma Ha coBeTCKOM
KOCMUYECKOM Kopabiie — cimyTHUuKe «BocTok», nérunk — kocmMonaBT FHO.A.I'arapun
COBEPILIUJ MOJET BOKPYT 3eMiH 1o opobute ¢ BeicoToil anorest 327 kM. 20 deBpans
1962 roxa BeIIIENT Ha OpOUTY NEPBBIH aMEPUKAHCKUH KOCMHYECKHH KOpaOyb C
kocMoHaBTOM JIk. 'eHHOM Ha GopTY.

2.4 IlepBbie MOJIETHI B KOCMOC

[To-mMoemy, mepexoauTh K U3yUYEHHIO BOMPOCOB COBPEMEHHOM KOCMOHABTUKH
HE crienyeT ©0e3 pacCMOTPEHHsI TEPBBIX TMOMBITOK OCBOCHUS KOCMHYECKOTO
MPOCTPAHCTBA.

KocMoc Ha mpOTSHDKEHWHM AOATHX CTOJNETHA OyAOpaKuyin YMBI YYEHBIX M
Kazayica HemocsraeMbiM. OJHAKO HAY4YHBIM MPOTPECC MO3BOJIUI CJENaTh TEpBbIC
maru B Hadasie XX Beka. [IpoaykTuBHOE OCBOEHHE KOCMOCA HAYAJIOCHh C 3aIlyCKa Ha
OopOUTY KUBOTHBIX. Bce HAYaJIOCh C TOTO, YTO B TOJIOBHBIX YACTAX re0U3UUECKUX
pakeT, MOJAHUMABIIMXCS HA BBICOTY N0 470 KM, yCTaHABIMBAJIUCH KOHTEHHEPHI C
PACTEHUSIMU U MEJIKUMU >KUBOTHBIMU. DTH KOHTEHHEPHI OTACIISITUCH U OMyCKAJIUCh
Ha 3eMJTI0 Ha MapainoTax. 3aTeM NpHUllljia ouepeab codax.

VYyeHble TMPUYYUIN KUBOTHBIX HOCHUTH CIEHHUATIBHYIO OJEKIAY C CHUCTEMOM
acCeHHU3allMM U JaTYUKaMHU, €CTh U3 aBTOMATHUYECKOW KOPMYIIKH YBIAKHEHHBIM
KOPM, TIOCKOJIbKY BBISICHHJIOCH, YTO JIaKaTb B HEBECOMOCTH HEBO3MOKHO. Cobaku
MPOXOAWJIM TPEHUPOBKH Ha TpeHaXepax, TOTOBWIHCh K TMeEperpy3kaM H
KaTammyIbTUPOBAHHMIO.

Cpenn aux benka m Ctpenka, KOTOpbIe M3BECTHBI HAM KaK OJHU W3 TIEPBBIX
MIOKOPUTENIE KOCMUYECKOTO MpocTpaHcTBa. Beero sxe 10 BecHbl 1961 roga 6bu1o
npoBeneHo Oozee 30 3amyckoB cobak. C.I1.KoponeB He Mor oTnpaBuTh B KOCMOC
YeloBeKa 10 TeX MOop, MOKa He ObUT yBEpEeH, YTO Kopabiib HAIEKEH U KOCMOHABT
BEepHETCS Ha 3eMITI0 IEeNbIM W HeBpeauMbiM. [locrmemnuit cobaumii mosier ObLI
COBEpIIIeH 25 mMapTa — KOCMHYECKHI Kopabiib ¢ co0akoii U MaHEKEHOM Ha OopTy
BBITIOJIHAJT TIPOTpaMMy HCIIBITAHUW W BepHyJica Ha 3emito. be3zomacHoCTh
KOCMHUYECKOT0 Kopabiisi Oblia J0Ka3aHa, nmocie yero Kopose nan mobpo Ha moser
YeJI0BEKa.

B 1958 r. coBerckue koHCTpykTOpbl mon pykoBojacTBoM C.I1.Koponesa
OPUCTYNIIIA K pa3pabOTKe OJHOMECTHOTO KOCMHUYECKOTO KOpabmsi, KOTOPHIH
JOJHKEH OBLT BHIBECTH YEJIOBEKA Ha OKOJIO3EMHYIO opouTy. «BocTok» BBIBOAMI Ha
OpOUTY OJIHOTO KOCMOHaBTa, KOTOPBIA coBepiian mojer B ckadanape. Cucrema
*KU3HeoOecreueHus: kopabss Obiia paccuutaHa Ha 10 cyroxk mnosera. [locrme
3aBEepUICHHS] TPOTPaMMBI HCCIEAOBAHUNA OT KOpaOis OTHENSUICS CITyCKaeMbIid
ammapar, KOTOPBIN JTOCTaBJIsT KOCMOHABTa Ha 3eMiio. Ha BbicoTe 7 KM KOCMOHaBT
KaTamyJbTUPOBAJICS M TMPU3EMIISUICS OTACIBHO OT CITycKaemMoro ammapara. B
AKCTPEHHBIX CIy4asx OH MOT W HE MOKHUAAThH arapar, HO TOTJa I HeTO Mmocaaka
CTaHOBMJIACh HAMHOT'O 00JIee KECTKOM.

12 anpens 1961 roga ¢ kocmozipoma balikoHyp cTapToBaia pakeTa-HOCUTEh
¢ KocMmuueckuM kopabiem «Boctok—1». Ha Gopty xopabis Haxoawics JIeTYHK-
KocMOHaBT FOpuit Anekceeeuu I'acapun, KOTOPOMY TMPEICTOSIO TEPBHIM
MIPEOJIONIETh MPUTSHKEHNUE POTHON TUIAHETHI M BBIUTH HA OKOJIO3EMHYIO OPOHTY.
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HeusBecTHo, Kak moBeneT ceds 4eloBEeK B KocMoce, mosTtomy «BocTok—I1»
BBITIOJIHSAJI TIOJIET B aBTOMATUYECKOM PEXUME. YUeHble OOSINCh, YTO HEBECOMOCTD
MOXET OKa3aTh BO3JACHCTBUE Ha MCUXMKY KOCMOHaBTa. Bce omaceHHsl oka3alnuch
HanpacHbiMH, FOpuit ['arapun uyBcTBOBan cebsi mpekpacHo. OH Bed OOpPTOBOIA
KypHaJI, TOCTOSSHHO NOJJEpKUBAN CBSI3b C 3€MIIEM, a KOrja OHa BPEMEHHO
nporajana, 3anuchkiBajl CBOM HaOmoeHuss Ha MaruutodoH. [lo nporpamme nonera
["arapun npuHuMan nuiy ¥ Boay. Kaszamock Obl, camble IPOCThIE U OOBIYHBIE JJIS
Ka)XJI0TO 4YeJIOBEKa JIEWCTBHs, HO HUKTO HE 3HAJ, MOXXHO JIM UX BBINNOJHATH B
KOCMOCE.

Bpewms naxoxnaenus ['arapuna B kocMoce coctaBmwiio 108 MUHYT, KOCMOHABT
COBEPUINJI MOJIET BOKPYT opOUThl 3eMiu, mpeoioieB 41000 km.

[lepen cxomom ¢ OpOUTHI BO3HHMKJIA HEIITaTHAs CHUTyalUss — TIOCTe
BBIKJTIOUCHHSI TOPMO3HBIX JABUTATEJCH OTIENEeHHE MPUOOPHOTO OTCEKa MPOU30ILIO
HE cpa3y, Kak IUIaHHpOBaJIoCh, a cmycts 10 muHyT. Choyckaemsblil anmapar,
Bpallasch MO BCEM OCSIM, BOIIET B aTMocdepy, *KapocToikas 00004yka anmnapara
packanuiace U nputana. [leperpy3ku pe3ko BO3pOCiH, U, KaK MO3JHEE BCIIOMHHAI
["arapuH, «B TIJla3ax CTaJO HEMHOTO CEPETH». 3aTeM MEPErpy3Ku CTajau ObICTPO
CIaJaTh, U BCKOPE COBCEM MPEKPATUIIMCh, HAJl TOJIOBOM ['arapuHa oTCTpenuics
JIXOK, 1 MTHOBEHHUE CITYCTs OH BBUIETEI B HET'O BMECTE C KPECIOM IUJIOTA.

Opuit T'arapyH npusemnwiacs Ha MNamHIO y JAepeBHH (CmenoBka Mox
CaparoBom, Ha 2800 KM B CTOpPOHE OT 3aIlJIAHUPOBAHHOTO MECTa IMOCAIKH.
OTcTernyB mapamror, OH 3aMETHJI CTOSIBIIMX HEBIAJIEKE JKCHIIWHY C JIEBOYKOM,
KOTOpbIE B CTpaxe CMOTPEIHM HA CITyCTUBIIErocs ¢ HeOa 4YeloBEKa B OPaHKEBOM
ckadanape. KocMOHAaBT Hauyan MaxaTh MM pykaMu W 3akpuyan: «CBoW, CBOW,
COBETCKHUH, HE OoiiTech, HE MyraiTech, uaUTe croja». FOpuii I'arapun ctan ajist Bcex
MEPBBIM YEJIOBEKOM, MOKOPUBLIMM KOCMOC, a 12 amnpens - opuuuanbHO Npu3HaHHAs
nara, korjga orMevaercs JleHp KocMoHaBTHKH.

Cnenyromum dTarnoM mnporpammbl «Bocxom» OBUT BBIXOJ UelIOBEKa B
OTKpPBITBIN KocMoc. [l monera ObLT pa3paboTaH cCHeUUaNbHBIN  ckadaHap
«bepkyT», B KOTOpBIM OBLTM OAETHl 00a ujeHa OHKUIaXka, YTOObI B cllydae
HEMITAaTHOW CUTyalluu OJWH MOT MPUUTH Ha momoinb apyromy. Ckadanap umen
MHOTOCJIOMHYI0O TE€pPMETUYHYI0 OO0O0JIOUKY, C TOMOIIbIO KOTOPOW BHYTpPH
MO/JIEPKUBAJIOCh M30BITOYHOE IABJIEHUE, a CHApYX U — CIEIHUAIbHOE MOKPBITHE,
KOTOPOE MPENOXPAHSIO OT BO3AEUCTBUS COJHEYHBIX JIy4YEH.

18 mapra 1965 r. kocmuyeckuii kopabnap «Bocxom — 2» craptoBal C
KOCMOHaBTaMu Anexcanopom benseevim u Anexceem Jleonogvim Ha 00pTY.
Coycrs monTopa yaca mociie Hadana mojieta JIGOHOB OTKpBUI HApyKHBIA JIFOK
IIUTI032 M BBILIET B OTKPBITBIA KOCMOC, OTJIAJIMBIIUCH OT KOpabis Ha SMm. Bpews,
IPOBEJAEHHOE B OTKPBITOM KOCMOCE, cOCTaBWiO 12 mMuHYT 9 cexyHa. KocMoHaBT
MTOJTHOCTBIO BBITIOJIHWII MPOTPaMMY MCCIIEAOBAaHMM, HO TIPH BO3BPAIIEHUH B KOPaOJIb
BO3HUKJIA HEIITaTHAs CUTyalus — ckadaHap CUIIBLHO pa3mayiics, U JIGOHOBY, puUCKys
KU3HBIO, TPUIILJIOCH CTPABIMBATh BO3AYX, YTOOBI MPOTUCHYTHCS B IIIIO30BYIO
Kamepy. 3aTeM TMpu TMOCaaKe OTKazaja aBTOMATHKAa, U KOCMOHABTHI ObLIM
BBIHYKJI€HBI IIPU3EMIIMTHCA HA pyYyHOM yrpaBieHuu. Cryckaemblil annapar ynai B
Taiire Ha Ypase u ObUI OOHAapYy>KEH TOJNBKO Ha TpeTui JeHb. [lepBbIil BBIXOJ
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YeJlloBeKa B OTKPBITBIM KOCMOC OBLI YCHEIIHO 3aBeplieH, a AJjekceil JleoHoB
HABCET/1a BHEC CBOE UMSI B UCTOPUI0 KOCMOHABTHKHU.

Banenmuna Bnaoumupoena Tepewkoea - 1iepBasi >KECHIIMHA-KOCMOHABT,
OTHPABUBILIASCA B HEU3BEIAHHYID KOCMUYECKYHO0 cTuxuio. B wurone 1963 ropa
TepemikoBa Ha kopabie «Boctok-6» 45 pa3 obierena BOKpyr 3emiid, IpOBens B
kocmoce 71 uac. IIpoBeneHHBIE B KOCMOCE Yachl CTalM JAJE€KO HE CaMbIMU
CYACTJIUBBIMU B >KM3HU JKEHILIMHBI, TAK KaK KOPIIyC CaMOro KopaOiisg ObLI KpaiiHe
TECHBIM M HEYJIOOHBIM, a B XOJA€ II0JIETa BBISIBUJIOCH MHOXKECTBO HEIOYETOB
cucteMbl. Kpome 3Toro nosietr ObU1 Ype3BbIYAHO PUCKOBAHHBIM, HUKTO U3 YYEHBIX
He 00J1ajan TOYHBIMHM JIaHHBIMU O TOCIEJICTBUAX BIMSHHUS KOCMOCA HA >KEHCKUUI
OpraHu3M U 310POBbE.

20 urons 1969 roga xurenu 3eMau BIIEPBBIE B UCTOPUN COBEPUIMIIH TIOCAJKY
Ha TOBEPXHOCTHh Jpyroro HebecHoro tenma— Jlyael. Komanmup skumaxka
KOCMHYECKOTr0 MNuioTupyemoro anmapara «AnomioH—11» Hun Apmcmpone wn
nuiotT bazz Ondpun nocaauian JTyHHBIM MOAYJIb KOpaOisl B 10ro-3amnagHoM paioHe
Mops CnoxorictBus. OHH ocTaBanuch Ha oBepxHocTH JIyHbl B Teuenue 21 gaca 36
MUHYT U 21 cexkyHIapl. ACTpPOHAaBTHI COBEPIIMWJIM OJWH BBIXOJ Ha JYHHYIO
MOBEPXHOCTh, KOTOPBIN mnpopoikancs 2 uvaca 31 munaytry 40 cexynn. IlepBbiMm
YeJI0BEeKOM, cTynuBIUM Ha JIyHy, cranm Hun Apmctponr. 1o npousonwio 21 urons
B 2 yaca 56 MUHYT, uepe3 15 MuHYT K HeMy nipucoenunuicsa OnapruH. ACTpOHABTHI
ycTtaHoBWIM B Mecte mnocaaku ¢aar CHIA, pa3MecTWiIM KOMIUIEKT HAay4YHBIX
npuobopoB u cobpai 21,55 kr o0pa3LoB JYHHOrO TPYHTa, KOTOpPbHIE OBLIN
JOCTABJICHBI HA 3EMJIIO.

S cuuTar, 4TO KOCMOHABTBHI — HACTOSIIIME T'E€pOU: HECMOTPS HA OMACHOCTH,
TPYAHOCTH MOJIETOB, HEMOJAAKH B MEPBBIX KOCMUYECKUX KOPAOJISAX OHH BBIMOIHSIIH
CBOM IPOrPaMMBbl, PUCKOBAIM pajy OyAyILIEro BCEro yeaoBeyecTnal

2.5 CoBpeMeHHasi KOCMOHABTHKA
2.5.1 Ilosersr HAa Mapc

CeronHs OCBOEHME KOCMOCA MPOAOJDKAETCS. YCIEXU MPOIUIOr0 MPUHECIU
CBOM TUIOJIbI — YEJIOBEK YK€ MoObIBaji Ha JIyHe ¥ TOTOBUTCS K HEMOCPEACTBEHHOMY
3HAKOMCTBY ¢ Mapcom.

[Tepen tem, kak otnpaBuTh Ha Mapc denoBeka, NASA (ESA- Esporeiickoe
kocMmuueckoe areHTcTBo, NASA - HammoHanbHOE KocMudeckoe BegoMcTBo CIIIA)
BCECTOPOHHE M3y4YaeT IUIAHETYy. 3alyCKaeMble MapCOXOJbl JOJKHBI BBITOJHHUTH
CJIeyIOIME 3aJlayu: OINpENeNNTh, Oblla JU Ha Mapce XKU3Hb paHbllie; coOpaTh
uH(pOpMaIMI0, KOTOpasi MO3BOJUT YYEHBIM MOHSATh, YTO CIYy4HUIIOCh ¢ Mapcom B
JAJIEKOM TPOIIJIOM, [TOYeMY IUTaHeTa cTaja HErOCTENPUUMHOM, XOTS paHbllie Oblia
HAaMHOT'O TpPUTOAHA ISl >KU3HU; U3YYUTh TE€O0JOTMYECKOE CTPOEHUE M coOpaTh
Marepual, HeoOXOAWMBIM Uil  OWiIoTHpyeMoW  skcneauiuu.  Hayunoe
o0opyoBaHue IS ATUX 1eJiel pa3paldaThIBae€TCs BO MHOTHX CTpaHaX MHUpA, B TOM
yucie u B Poccnn.

[Tunotupyemast skcneaunusa Ha Mapc mnanupyercs Ha 2033 roa B paMmkax
MpOrpaMMbl KOCMUYECKHX HccheqoBaHuil «ABpopay». C 3toi uensio B 2024 rony
MJIAHUPYETCS OTIPABUTh acTpoHABTOB Ha JIyHy, rae OymeT mpoxoauTh OoTpaboTKa
TEXHOJIOTUN KU3HEOOECIIeUeHHUs U aJIallTallii YeJI0BEeKa K YCIOBUSM KOCMHYECKOTO
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nosieta. B 2026 rogy x Mapcy Oyzaet 3amymnieHa AMC 111 MOJATOTOBKHA BBICAJIKU
YEJI0BEKA Ha ATy IJIAHETY.
2.5.2 UccaenoBanue Benepnl

B xonue 50-x rr., pazpabarbiBasi IPOEKT TSHKEJIOT0 MEKILIAHETHOTO KopaoJis,
C.I1.KopoJieB muiaHupoBa MNOJEThl COBETCKUX KOCMOHABTOB HE TOJIBKO K Mapcy, HO
u kK Benepe. Jlyig1 3TOro KOHCTPYKTOPHI AOJAKHBI ObutM co3aarh amnmapatr « TMK-
MABP», Ha KOTOpOM KOCMOHaBTBI CMOTJIM OBl 00JIETETh 00€ 3T IUIAHETHI. DTOT
aMOMITMO3HBIN MPOEKT MOT OBl CTaTh TPUYM(POM COBETCKOW KOCMOHABTHKHU, HO OH
He peanu3oBaH A0 cux nop. B 1964r. Bce paborsl mo TMK Obuin CBEpHYTHI B
MOJIb3Y JIYHHOU ITPOTPaMMBI.

[Tociie HECKOJNBKMX HEYAAYHBIX MOMBITOK 15 mexabps 1970 r. cmyckaeMbrit
anmapat AMC «Benepa — 7» coBepilni MITKYy0 MOCaJKy Ha TOBEPXHOCTh BeHeEpHI.
[Tocne 3toro oH mpopaboran enie 20 MUHYT, IOJHOCTBIO BBIIIOJIHUB MPOrpamMMmy
UCCJICIOBAHUM, TepeaB Ha 3eMJl0 IEHHEHIIyl0 HayyHyl0 HHPOpPMAIUI0 O
MOBEPXHOCTH TUIAHETHI M COCTaBe aTMOC(hEpHI.

Hccnenoannie BeHeppl M mocaika Ha €€ NOBEPXHOCTh CIIyCKaeMbIX
anmnapaToB IIPOJIOJDKAIUCH. BTN pou3BeIeHbl UCCIe0BaHus 00JaYHOr0 TTOKPOBa
IUTAHEThl, MATHUTHOTO W TPaBUTAIMOHHOTO ToJiel; Obuta KapTorpadupoBaHa BCs
MOBEPXHOCTH IJIAHETHI.

Ceronns Ha opbute Benepsl Haxomutcs Bcero onHa AMC. Pockocmoc
IJIAHUPYET OTHpPaBKY cTaHuu «BeHnepa-/[» co COyTHHMKOM IJIAaHETHI W 30HJIOM,
KOTOPBIM JOJKEH MpopaboTaTh Ha TMOBEPXHOCTH IJIAHETHI HE MEHee Mecsa, a
Takke Komruiekca «Benepa-I'mo6» u3 oOpOMTaIbHOTO CHYTHUKA U HECKOJIBKHUX
cryckaembIx Mmoayied. Bricagka dyenoBexka Ha Benepy B 0003puMoM Oyayiiem
HEBO3MO>KHA M3-3a KpaHE TSKEIIBIX YCIOBUM Ha €€ MOBEpXHOCTU. Ha mianere nayr
JOKIU U3 KOHIIEHTPUPOBAHHON CEPHOU KHUCJIOTHI, CPEHSAS TeMIepaTypa B HUAKHUX
ciosix armocteps! npessimaer 470 °C, a maBnenne y moBepxHoctH — Gonee 90
aTMocdep.

B 30-x rogax Haliero CTOJIETHS 3alUIAHMPOBaHA OTIPABKA 3KCIEIULIMHM K
Benepe B pamkax nporpammbl NASA «HoBbie ropu3oHTs»y. OpOUTANBHBINA OJIOK,
OCHAUICHHBIN JJIEKTPUYECKUM JIBUTATEIEM Ha SIACPHOM TOIIMBE U COJTHEYHBIMHU
OaTapesiMu, TOJDKEH OyJIeT JOCTAaBUTh K IJIaHETE METyI0 000HMYy MOIYJIeH, KOTOpPhIE
NEeNsATCA Ha TPU TPYNIBL: a’poCTarhl, OCCHUIOTHBIE CaMOJIETHI M BEHEPOXO],
KOTOPBIM MpoBeNeT OypeHHe M aHali3 BEHEPUAHCKOTO TPYHTA, M3YYUT COCTaB
aTMocdepbl, KIIMMAT Ha TOBEPXHOCTH U CEMCMUYECKYI0 aKTUBHOCTD ILJIAHETHI.

2.5.3 U3yuenue niianersl Mepkypuii

K 2004 rony B pacnopspkeHUM y4eHbIX ObutH oTorpaduu MeHee MOJIOBUHBI
MOBEPXHOCTH MepKypus, HMYEro He ObLUIO W3BECTHO O XMMHYECKOM COCTaBE M
CTPOCHHUH IJIAHETHl. DTU MPOOEbl JOMKHA Oblla 3alOJIHUTh HOBAsl SKCHEIUIIUS —
KOCMHYECKHM anmapar « MecceHmKep».

Mepkypuil  SBIISIETCS. OJHOM M3 CaMbIX TPYIHOJOCTHIKUMBIX IIJIAHET
Conuneunoit cuctembl. Tak, nmonetr craniuu «Hbio ['opuzont» k Ilnyrony 3alimer
MOYTH CTOJBKO K€ BPEMEHH, CKOJIBKO MOTPeOoBaOCh «MecCeHIKepy» ISl TOTO,
9TOOBI 100paThest 10 MepKypusi.
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3 aBrycra 2004 roma AMC «Meccenmkep» ObLT BBIBEIEH B OTKPBITHIN
kocMoc. [TomyuuB TpeGyemoe yCKopeHue, CTaHIMs HampaBuiach kK Benepe, okTsaope
2006 r. AMC nepBblii pa3 nposaeresna MuMo Benepol. Bo BpeMst BToporo nposera B
utone 2007 r. cTaHIMs MPOBENa COBMECTHBIE paOOThl MO M3YYEHHIO MMOBEPXHOCTU
Benepst ¢ AMC «Benepa-Dkcnpecc», MOCi€ 4YEro CTaHIUs B3sja Kypc Ha
Mepkypuii.

14 ssuBaps 2009 r. «MecceHmkep» MpUOBLT K MECTY Ha3HAUYEHUS, anmnapaT He
CTajl CIyTHUKOM MepKypusi, a BbIIET Ha CHOEIUAIbHO PACCUUTAHHYIO
rejavoleHTpuieckyro opoury. Ha mepkypuanckyio opouty AMC Beinwia B 2011
rojly, COBEpPIIMB HECKOJbKO MPOJIETOB MHUMO IUIAaHETHL. Temeph HCCiaedoBaTEIN
MOJIYYIJIH BO3MOYKHOCTh YBHIIETH JPYTYIO CTOPOHY MepKypus, KoTopas He Oblia
3acHSATa BO BpeMs Tpex MposieToB MUMO Iianetsl AMC «Mapunep-10» (B xoze
npeablaymen skcneauuu Kk Mepkypuio). bonee Ttoro, serom 2008 r. ObuIO
00BsABIIEHO, UTO «MecceHKepy» 00Hapy KW B MEPKYpHUaHCKOU dKk30cdepe (camoM
BEPXHEM CJI0o€ aTMoc(epbl IUIaHEThI) OOJBIIOE KOJIUYECTBO BOJbI, YTO CTaJo
OTPOMHOM HEOKUJIAHHOCTBIO IS BCeX yueHbIX. Takxke ObuiM 3aUKCHUpPOBaHBI Ha
NOBEPXHOCTH MepKypusi ciaeipl ByJIKAHUYECKON aKTUBHOCTH.

2.5.4 UccaenqoBanme IJIAHET-TUTAHTOB

OpnHoii u3 cambix kpynHbix mnporpamM NASA crano wuccienoBaHue
OTHAJEHHBIX panloHOB COJMHEYHOM CHCTEMBI, PACIOJO0XKEHHBIX 3a MOSICOM
acteponioB. IMEHHO TaM HaXOJATCS MJIAHETHI-TUTAHThI, O KOTOPBIX K Havany 70-x
rr. XX B. ObLJI0 M3BECTHO KpaiiHe Mmaio. Maes oTrnpaBuTh KOCMUYECKHE CTAHIIMH K
Onurepy, CarypHy, a 3aTeM 3a MpeIeIIbl HAILIEW CUCTEMBI BO3HUKIIA enle B 1968 1.

AMC «IIuonep-10», mocTpoeHHass aMEpUKAaHCKUMU KOHCTPYKTOpamu, B 1972
rojly cTajia mepBbIM KOCMHUYECKUM ariapaToM, KOTOPBIM Nepecek Mosic acTepOUIOB,
npoJieren mumo FOnurepa u nepeaan Ha 3emito Gororpadun 3Toi caMoi OOJIBIION
B Halllel 3BE3HOW cucTeMme MIaHeThl. COycTs Mmo4YTH 2 rojja ¢ MOMEHTa 3aIrycKa
ctanius npudnmsmiack k FOnurepy Ha paccrosinue 135 toic. kM. K aTOMy Bpemenu
YUEHbIE YK€ 3HaJM, YTO IUIAHETa COCTOMT M3 JIETKMX 3JIEMEHTOB — BOJOPOJA U
revsl 1 He UMeeT TBepaoi noBepxHocTH. «[Inonep-10» moareBepaui, 4To cpemaHss
IUIOTHOCTH TUIAHETHI JIUITh HEMHOTUM TMPEBOCXOIUT TUIOTHOCTH BOJIBI; OOHApYX UIa
MOINIHENIIEE MAarHUTHOE T0JIE U PaJUallMOHHbIE M05Ca, UHTEHCUBHOCTh KOTOPBIX B
10 ThIC. pa3 mpeBbIlIalia 3eMHbIE; TEMIIEpaTypa BHEIIHEro cjios 00yakoB KOnuTepa
okazamach paHa -133 °C. K ymMBICHHIO YYCHBIX, M3MEPEHHS ITOKA3aiH, 9TO
MJIaHeTa OTAaeT Tera B 2,5 pasa 6oJblie, uem nosydaeTt ot CosHIla.

B 1979r. «Ilnonep-11» nponeren mumo IOnurepa Ha paccrossHum 43 ThIC. KM
U nepenan Ha 3emito Oosee YeTKME CHUMKU €ro O0JIayHOTO MOKpoBa. ['naBHOM
uenbto AMC 6wt CatypH; cTaHIus TpoJieTesia Ha paccTossHUU 20 ThIC. KM OT €e
MOBEPXHOCTH, Tiepeaan Ha 3emiato ¢oTtorpaduu TIaHETHl U IPOIOKUI CBOM MyTh B
AJIBHUUM KOCMOC.

O0e cTa”HIIMA OCTAaBAJIMCh Ha CBS3M C 3eMuied no koHia XX B. Ilociemnuii
cur"ai ot «ITuonep-10» 6bu1 momyuen B 2003 r. Bckope yuenbie 0OHApYKUIIH, YTO
nmocie Beixoma 3a opourty Ilmytona ckopocts obenmx AMC 3amemisercs, a uUxX
TPACKTOpUHU OTKJIOHAIOTCS B cTOopoHy ConHma. OTOT (QeHOMEH, OOBICHEHHUS
KOTOpOMY TIOKa He HaiieHo, Obu1 Ha3BaH «3¢dekT [Inonepay.
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B nHactosiiiee Bpemsi M3yyeHUE NajJbHUX IUTaHET mIpojoipkaercs. Tak, 14
utonst 2015 r. craniusa «Hero I'opuszonT» mposierena mumo Ilnytona, mpoiias Ha
OTPOMHOM CKOpPOCTM Ha paccTossHUM 13 ThIC. KM OT Hee, MpoOBEja AETAIbHOE
doTorpagupoBaHre €€ MOBEPXHOCTH, H3Yy4HJIa CBOMCTBA MArHUTHOTO TOJISI U
aTMocdephl.

B okrsa6pe 1997 r. Obuta 3amyiieHa W MO OYEHb JJIMHHOM TpPAaeKTOpUU
HanpaBuiack k Carypny AMC «Kaccunu-I'roitrenc». s monera k CarypHy
CTAaHLMM TPUILIOCHh KCIOJIb30BaTh TI'PAaBUTAIMOHHBIE MO Apyrux maHer. OHa
IBaXJbl o0ornyna Benepy, nponerena 01u3 Hamed miuaHetsl U B Konie 2000 r.
BBIMOJIHMJIA TpaBUTAIlMOHHBIM MaHeBp y IOmutepa, mepemaB Ha 3eMilio ee
dotorpaduu. Tomsko merom 2004 . crannus noaieTena Kk CaTypHy, BBIIIIA HA €r0
opOUTYy U MPUCTYyNWIA K HM3YYEHUIO CIYyTHUKOB. B gekabpe Toro xe rojaa
CIyckaeMblil anmapat «[ FoUreHe» OTAeTuIcS OT opOuTaIbHOro Moy «Kaccuuu
u HampaBwics K Tutany — cmytHuky CatypHa. ['maBHo# 3amaueit CA Obut cOop
JaHHBIX 00 aTMocdepe, HO ammapaT IPEeB30IIeNl BCe OXKUAAHUS CBOUX CO3/aTelei.
OH He TOJIbKO MEPEeXWI CIYCK, HO U TMepeaaBal MHPOPMAIUIO 0 TeX IMOp, MoKa
«KaccuHu» He BbIlIENT U3 30HBI BUJMMOCTH €TO AHTEHH. YUEHbIEC IOJYyYWIIA B
pacnopsbKeHUe OTPOMHOE KOJIMYeCTBO MHGOpMAIMK, B TOM 4HCie U QoTorpaduu
MOBEPXHOCTH TuTaHa, COCTOSIIEH TiaBHBIM 00pa3oM U3 BOJsHOrO Jbaa. Cienos
*u3HU Ha TutaHe moka He oOHapyxkeHo. OpOutanbHbli MOayNb «KaccuHuy»
MPOJOJKAET UCCIIeNOBaTh cucTeMy CaTypHa B HACTOSIIIEE BPEMSL.

2.5.5 Moaersl k CostHIy

Nnes mocnate Kk  CoJHIY  MEXIUIAHETHYIO  CTaHIMIO  aKTHUBHO
npopabateiBasiack B NASA emie B cepeaune 70-x rr. XX B. UCCIICIOBAHUS HAIIETO
CBETHJIA HA 3ap€ KOCMHUYECKOW APbl CTPajald OJHUM OOIIMM HEAOCTaTKOM — BCE
HaOJI0/ICHUS] TPOBOJIMIIMCH TOJBKO B OO0JIACTH COJIHEUYHOTO 3KBaropa. M3yduTh
npunossipabie  30HbI CoJIHIIA OBUIO TEXHUYECKH HEBO3MOXHO. KMeHHO »OTy
npobieMy JOHKeH ObLT PelIuTh KOCMHUYECKHH ammapaT «YJmcc», padoTath Haj
KOTOPBIMU aMEPUKAHCKUE KOHCTPYKTOPHI Hayau Ha pyoexe 80-x TT.

Opnako 4ToOBI MOJUIETeTh K MNpUNOMSApHBIM obnactam Comaina, AMC
HEOOXOIMMO CHayaylia JOCTUTHYyTh FOmmTepa U, NOMYyYHMB JTOTIOJHUTEIBHBIN
UMITYJIbC B €r0 T'PaBUTALlMOHHOM II0JI€, HAlPABUThCS MO HYXKHON TPACKTOPHH K
CBETHIIY. DTO 3HAYUTEIBHO YBEIMYUBAJIO JJIUTEIIBHOCTH MPOrpaMMBbl, HO TIO3BOJISLIIO
CEepPhE3HO COKOHOMHTH TOIUIMBO, M, CIEI0BAaTEbHO, YMEHBIIUTh BEC arapara u
CTOUMOCTh TpoekTa. Kpome TOro, ydeHole TONy4Yadd JOMOJHUTEIHHYIO
BO3MOXHOCTh ucciienoBath FOmurep.

Cranmus «Yauce» Oblna 3amyiieHa B okTsaOpe 1990 r. u HampaBuiach K
IOnurepy. Uepes nBa rona AMC o0orHyna mjiaHeTy U Hadajia cBoi myTh K CoJIHILY.
3a nocnenyromume 18 et paboTsl «YiHccay OH ellle pa3 Bo3Bpamaics k fOmurepy.
I'maBuo# nenbro AMC OpLIH 00J1aCTH TIJIa3MBI HaJl CEBEPHBIM U FOKHBIM TTOIIOCAMHU
3BE3/Ibl. «YJIUCCY» TPUKJIBI IPOJIETANl HAJl HUMH, €T0 MPOXO0KICHUS MONaJaln KaK Ha
MHHUMYM, TaK U Ha MaKCHUMYM COJIHEUHOM akTHUBHOCTH. KocMuueckuil ammapar
nepeaan Ha 3eMITI0 MacCy Hay4YHBIX JIaHHBIX, 00pa0OTKa KOTOPHIX MPOJIOIKACTCS U
ceiiyac. YyeHble TMOJYYWIM BO3MOXKHOCTh TIOCTPOUTH TOYHYH)  MOJEJNb
OKOJIOCOJTHEYHOTO MTPOCTPAHCTBA.
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12 aBrycra 2018 roga ¢ Mbica KanaBepan ObuT 3aIlyIieH COJMHEYHBIM 30H]T
«ITapkep» - aBromarnueckuii kocmuyeckux anmapar HACA, kotopeiid
npuOM3uTcs K moBepxHocTh CoJHIIA HA PACCTOSIHUE JIO JECSATH COJIHEUHBIX
pagnuycoB. DTO 3HAYMTEIBHO OJMKE, YeM BCE ammapaThl, KOTOpbIE KOrja-auoo
HanpaBsiich K cBeTwiy. «llapkep» HOJDKEH pEIINTh CIEAYIONMe Hay4dHbIC
3a7]a4: OMPEACIICHUE CTPYKTYpPhl M JMHAMHKM MArHUTHBIX MOJEH B MCTOYHUKAX
COJIHEUHOTO BETPA; BHISBJICHUE YPOBHS dHEPTrUU, UCITycKkaemoil kopoHoi CouHIla, u
YCKOPEHHSI COJIHEUHOTO BETpa; OMPEACIICHUE TOr0, KaKue MEXaHU3Mbl YCKOPSIOT U
MIEPEHOCAT PHEPTeTUUECKUE YACTUIIbI; U3YUYEHHE YacTull Tuia3Mbl okosio CoJHIa U
MX BO3JICUCTBUE HA COJTHEYHBIN BeTep U 00pa30BaHUE SHEPTETUUECKUX YACTHII.

10 deBpans 2020 roma 3amynieH kocMuueckuid ammapart Solar Orbiter,
CO3/IaHHBIA AMEPUKAHCKUMU M E€BPONEUCKUMHU YYEHBIMU IS HCCIIETOBAHUS
Connia.

3. IlpakTHyeckas 4yacTh

C 2018 roma B miKojax BBEJACHO TMpeENojiaBaHHWE YYECOHOTO IIpeamera
«Actponomusi» B 10-11 kimaccax. JIomoJHUTEILHOTO MaTepyuaia i MOJATOTOBKHU K
YpPOKaM acTPOHOMMH JJIsl YAEHUKOB M YUUTEJIEH HETOCTAaTOUYHO. S 3TO 3HAIO CO CIIOB
MoOel Mambl, KoTopas padoraer yuuTeneM (U3MKU B Hallel IIKOJE W IpenoaacT
OCHOBBI ACTPOHOMUH CTAPIICKIACCHUKAM.

OnmuuM u3 pazaenoB kypca spisierca «HebecHas mMexaHUKa», Kyaa BXOMST
tembl «Kocmuueckne ckopoctu» n «MeEXIUIaHETHBIE TONETh». Marepuan 3Tux
TeM s TONmpoOOBaJl PACHIMPUTh U HAMOJHUTH MHTEPECHBIMU (DaKTamMH, KOTOPHIC
BKJIIOUMJI B JAHHYIO UCCIIEA0BATEIbCKYI0 padoTy. MHdopmaiuto, comepxanryocs B
pabore, pasMecTu Ha MepCOHATLHOM caure
https://sites.google.com/view/kosmonavtika. Cuuraro, 4To copepkaHue caiita Oyaer
MOJIE3HO KaK METOAMYECKasl MOMOIb sl MOJATOTOBKM YYEHUKOB U Y4YUTENEH IO
PacCMOTPEHHBIM BOIIPOCAM aCTPOHOMHUHU.

CKpUHIIOTHI CTPAHUIL caiiTa mpeacTaBieHbl B [[punoxenun.

4. 3akyouyeHue

Cuuraro, 4TO TUIIOTE3a, BBIABUHYTAs B Hayajae pabOTHI HAJl MCCIICIOBAHHUEM,
oKkazajiach BepHOl. (OCBOEHHME KOCMHUYECKOIO MPOCTpPaHCTBAa, HadaBIleeCcs B
IPOIIJIOM BEKE, MOJIApUI0 MUPY HEeMaJlo OTKphITU. OHM KacaroTcs Kak 00OBEKTOB
JaJeKUX TaJlaKTUK, TaK U BIIOJHE 3E€MHBIX MpolieccoB. COBPEMEHHOE COCTOSIHUE
KOCMOHAaBTUKH TaKOBO, YTO CO3/aBacMble armaparbl CIIOCOOHBI IepeaaBaTh Ha
3emmto uHpopmanuio o ganekom Catypue, IOnurepe u Ilnyrone, mocemiaTth
Mepkypuii 1 1ake UCCIEeI0BaTh METEOPUTHI.

Pa3BuTre KOCMOHABTHUKH CHOCOOCTBOBAJIO COBEPIICHCTBOBAHUIO TEXHUKH,
MPUBEJIO K OTKPBITHSM B CaMbIX pa3HbIX OOJACTAX 3HAHUSA, OT (PU3UKU [0
MeIUIMHEL. Pa3BUTHE KOCMHYECKHMX HCCIEIOBAHMWI - 3TO HAKOIUIEHHWE 3HAHWM,
KOTOPBIE YBEJIMUUBAIOT SKOHOMUYECKOE MOTYIIIECTBO YEJIOBEKA.

B Ommkaiimme  gecATWICTHS  JIIOAAM  3eMJIM  TPEJACTOUT  peliaTh
dbyHIaMeHTaIbHBIE TTPOOJIEMbI: HHTEHCUBHBIN POCT HAPOJIOHACEICHUS, UCTOIICHUE
36MHBIX PECYPCOB, JHEPTeTHUECKHM Kpu3uc. PaspemmTh Bce 3TH MpoOJIeMbl B
3€MHBIX YCJIOBHUAX MPAKTUUYECKA HEBO3MOXKHO. [{JI perieHus 3TUX CIOKHBIX 3aj1ay
HEOOXOJIMMO pPa3BUTHE KOCMOHABTHKH, CO3JIaHHE HOBBIX PaKETHO-KOCMHYECKHX
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https://sites.google.com/view/kosmonavtika

cpeactB. Tak, co3maHue SAECPHO-JICKTPUYECKOM JBUTATEIbHOM yCTAaHOBKHU
ABJISIETCA OJHUM M3 TJIABHBIX IPUOPUTETOB COBPEMEHHON KOCMHYECKOM MTPOTrPaMMBbl
NASA «HoBble Topu30oHTBD. Y cTaHOBKA Takux asurareneid Ha AMC mo3BoJiuT Ha
NOPSIIOK YBEJIMYNTHh HAYYHYIO OTHA4y OT MEXKIUIAHETHBIX SKCIEOUUUNA 33 CYET
3HAYUTETHLHOTO MPOJICHUS CpOKa CITyKObI anmaparoB. 3a oauH nosietr AMC cmoryT
MOCETUTh HECKOJIbKO OOBEKTOB, BKJIIOYAas JalbHHE IUIAHETHI, NMPUYEM 3a CYET
YMEHBIIICHUS JITTUTSIILHOCTH TIOJIETa SKCIUTyaTallys armapara 00OUIeTCs JIeIIeBIe;
TaKyl0 CTaHIIMIO Oy/ET Jierye coOpath.

Xo4y oTMeTh OONbIIOe 3HAYCHHE MEXKAYHAPOIHBIX KOHTAaKTOB Ha
CETOHANTHUN JeHb. MUPOBOE COOOIIECTBO MOCTENEHHO MPUXOIUT K MBICIH, YTO
BEJIUKWE MPOPBIBBI U OTKPBITHS MPOUCXOIAT OBICTpPEE W 4Yalle, €ciu OObEIUHSTh
YCUJIUS U BO3MOKHOCTH Pa3HbIX CTPaH.

5. CHHCOK MCII0JIb30BAHHOM JINTEPATYpPbl
1. BoponnoB JI., AdanacbeB M. 3010TOM BeK KOCMOHABTUKH: MEUTHI U
peanbHOCTh. — M.: M3narensctBo «Pycckue BuTsA3m», 2015
2. ['opoanenko, H.M. KocMOHaBTHMKA: WILTIOCTPUPOBAHHAS SHUUKIONEIUS. —
M.: Dkcmo, 2011. — 256 c.: mi. - (Muccust «kKocmocy)
3. Kopoteer A. Ilunotupyemast skcnenunuss Ha Mapce. — M.: M3paTenscTBo
«Poccuiickas akageMus kocMoHaBTUKU M. K. O. [lmonkoBckoro», 2006
4, [Tepbimkun , A.B. ®uszuka. 9 ki. : yueOnuk / A.B. Ilepoimikun. — M.: Jlpoda,
2015
S. Yapyrun, B.M. Actponomus. 10-11 xkmaccel : yudeO. mna oOpa3oBart.
opraHuzanuii : 0a3oBbIil ypoBeHb. — M.: [IpocBemienue, 2018
6. https://fb.ru/article/240360/razvitie-kosmonavtiki-istoriya-razvitiya-
kosmonavtiki-v-rossii/
7. https://ru.wikipedia.org/wiki/
8. https://tagweb.ru/2018/02/11/chto-takoe-sputnik-zemli/
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Hpuﬂoafcenue 2 «Ymo makoe KOCMOHABMUKA)

KocmonasTuya

. 470 TAKOE

KOCMOHABTH

Camo cnoso «KOCMOHEETMKE» Dbino npeanoxeHo & Hadane 30-x
IT. COBETCKUM KOHCTPyxTOpom Ieopraem ?)pmosuqe\l Jarremaxom,
nscbpetarenem 3HamenuTon «Katiowwms. [ModTn ogHOBpEMEHHO
Ha 3anaje NoSBUACA €70 aHaNor - TEPMMH €acTPOHaBTUKaY

KoCMOHAaBTHKA - 3TO NOASTbl B KOCMWHYECKOM NPOCTPaHCTEE;
COBOKYNHOCTDb CTpaCﬂEi“i H3YKuU W TeXHWKH, obecn £d
OCBOEHWE KOCMUYECKOro NpoCTPaHCTES i EHESEMH

WCNO/MIbS0BaHNEM PEKET U XOCMWHECKNX anNNapaToe.

OHa BxawodaeTr B cebR OrpoOMHbLIA Kpyr TEOPEeTUHYECKMX ¢
HaY4YHO-TEXHUYECKUX Npobnem, CBR3aHHBIX CO CTPONTENBLCTEOM W
MONETOM KOCMWYECKWUX annapaTos: pacyeT TPaeKTOpUil NONETOB
CO34aHNE PaKeT-HOCUTENE, PaKeTHbIX ABuratenei, GopTosbix
CUCTEM YNPaBNeHNA, HA3EMHBIX MYCKOBBIX COOPYXEHUA W r,.,'-n
YNPaENeHna, CUCTEM DECNEYEHUA W MHOrOEe ApYro

A
m
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m
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m

Jagremax Teoprai SpuyoeEy Takum 0Bpazom, 3Ta Hay4HaR NCLUMUNANHE OXBaThIBAET OTPOMHOE
10Ne YENDEEHECKoN ASATENBHOCTH,
(1898'1938) none 4yenocegeYeckon ,_Cg SeNbHOCTH

KOCMOHaBTVKE KaK COEpeMEeHHas TEOPETUYECKan TEXHWYECKAR
ANCUMNANHE BKNOYaEeT:

" 3CTPOAVHAMUKY - pa3gen HebecHON MeXaHWKW, W3yYarowuia
AEVXEHWE WCKYCCTEEHHBIX KOCMWHECKUX TEN: UCKYCCTEEHHBIX

MTHUKOE, MEXNNAHETHDBIX CTaHUMK W APDYTMX KOCMWYECKKNX

xopabnei;
" TEOPWIO ABMMETENBHEIX YCTEHOBOK KOCMUYECKVX annapaTos;
E 'r.:c:—ecrpg,:,«posawe KOCMWYECKIX arNapaTos;
" TEOPWUIO BETOMAETWYECKOrO YNPABASHWA B MNPUMEHEHWU K

ynpasner—wr_; KOCMUHECKMMU annapaTam
€T BAMRHWUA KOCMWYECKOI NOroAbl H3 KOCMUYECKYIO TEXHUKY

U KXOCMOH3ETOE.
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KocuonasTaka

UcTo

Heworoe Heaax

(1642 - 1727)

Kedarsaes Hexoaad
HeaHoEEY

(1853 - 1881)

zoxxoscrui KoECTIETER
3avapIoBEY

(1857-1935)

Ilpunoscenue 3 «Mcmopus KocmoHasmuxu

e

PYS| KOCNOHABTMY

ADEEHOCTY HYE€N0EEK MEYTE OTOPE3ThCH ¢
MUpbL. TECDE"L’:-«EC.‘LJ EOSMOXHOCTE MONETOB

& ewe Hcaaxom HerotoHoM & Tpaktate «Matematuuec
o dmnocodumn», koTopbli Bbin onybaukosar 5 1687 r.

paBoTann matemaTtuky Jiiaep u Jarpask.

23 mapTa yccxun pesonrouuosep Huxoaali Heanosmu
Kubdaapuny,

TATENDHOINO annaparta C
T

m I
8 1]

ne
KOCMUHYEeCcKIne ne

pene nepegadye pyxonucm B AKagemMNt0
HOM KOMUCCUEN YAOBNETECPEHE HE '5:»:')':5, NMpoeKT Bein
Q

n

HayKk CcnegcrseH
nepesie onybnukosaH nmwb & 1918 .

OyHAEGMEHTaNbHbIE TEOPETUYECKUE OCHOBbI KOCMWUYECKWX TMONETOB
paspaboTtant yqersie Koncramtum Oayapaosuu Ilmoaxosckmit, Ppuiapux
Apryposuy Ilamzep, Tepmam HOamyc OGepr. Vimun OBoino Teopetuueckn
obocHoBaHO wWCNONb30BaHWE paKeT OCHOBHOTO CPEACT
KOCMWYECKX NONETOB, NPUMEHEHWNE XWAKOCTHBIX PAKETHbIX ABUraTenein
K3K WMEeroLwmx 6onbLuniA 5) “
TPaAVILMOHHbIE MOpOXoBble ABvratenm,
MHOTrOCTYneH4aTeix paxeT. Wisysanuce sonpoce
KOCMOCE, ENNAHUE Neperpy) OMOCTY Ha YeN0BEKa.

KaK

3IH3YUTENBHO VAENbHbIA
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Ilpunoscenue 4 «HC3»

Kocuonasmwa

B actpoHOMMM U AWHEMWKE KOCMUYECKOro n
YNOTPEONAOTCA MOHATUR TPEX KOCMUYECKNX u'm"*n'fef.. II
KOCMHYECKOH  CKOPOCTBH (Kpyrosol

HAMMEHDbLUGA Ha4YanbHaR CKOPOCT

TeNny, 4 -‘hbl OHO CTano d‘.‘,, CCTBEHHDbIN
PXHOCTA Semnn

o

ATENRHD DAERM
VTENBHO DEEH

Bropoii kocMuYecKoH CROPOCTBI0 (N3pabonn4ecKoit CxopocTaio)

?--3’-b|E 1€TCA HAMMEHDBLUGA Ha4anbHaR CKOPOCTb, KOTOPY
AT

OHO, HE4Y3EB

HadanbHas CKopoCTe, 0013

-

NMPUTAXEHWE SemMnM, LONHUE W

~ TET onal
paBHa NPpUONNIKUTENBHO 10,/ KM/C

IckyccTBEHHBIMH CIYTHHKAMH 3eMaH, NO CyLWECTSY, REARKOTCR
Me annapat
BKIOYEA  KOC

¢ sxmnaxamn. OaHako

3"}:8“ OM GETOMAaTU4ECcKnE CNYTHWUKN,

a — KOCMOH3

xopabnwn

TTepEsliE BCKVOCTECEERIE (OVTEER 36)L1E
"CoyreER-1"

KoCMU4yeckue

CoEpeMeEERIR HCKYCCTECEERIE COVTERRE
Eh

31




Ipunoscenue 4.1 «/[eusrcenue HC3»
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KocwonasTiya
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= Kocuonasiea

HC3 cemam

Brozormsecxes HC3

Ilpunoswcenue 4.2 « Tunvt HC3»

Wzyuns MaTepMan no fAaHHOMY BONpOCY, 8 Yy3Han, 470

¢
OcHosHoW npUHUWMN Knaccudukaumin - No LENsMm 3

0 A anycka w
S naiia SI11A - A ACR Knoae Torn: NME3
33434aM, PELaEMbIM C NOMOWbLKD WiL3, Kpome TOro, N3

Pasnn4aroTCA no opbuTam, Ha KOTOPbIE OHW BLIEOAATCS, TMNaM
HekoTtoporo 6oprosoro obopyaoBaHma U 4p.

Mo uenam u 33pauam VIC3 nogpasgensioT Ha gse Bonblne
rpynnb: mwno-ucc.1e105are.1bcxne H__mpukiajmeie. Havumo-

HCCI6I0BATEAbCKHE HC3 (MeTeoponorudeckus nes,
cneuwanusupoeaHtbie U3 ana usydeHns npupogrbix pecypcos

3--mm actpoHomuqeckve  MC3, nunotwpyembie  xopabau-

NYTHUKK 1 oBuTaemble opbuTaneHble CTaHLWM) PEWatoT caMs!
pasHoobpasHbie 33434 MO WCCAEZ0BaHMID 3l MH
ar.-,.aol:c]e;::vl W OKONO3EMHOro npocTpaHcTsa, HebecHbix Ten. C
MOMOLYBIO 3TUX CMYTHUKOE Bbiny CAENaHbI BaXHbIE W KPynHbIe
OTKPLITUR, OOHApYyXeHbl  P3AMALMOHHBIE TMOACE  3eMaun,
3emnu, COMHEYHHI  BETEp;, NPOBOAATCR
3CTPOHOMUYECKME WCCNeaosaHus B obnactu Guonorvm w

MEAVUWHBI W ApYyrux obnacTax HaYKH. HpHmaJHble CIVTHHKH

m
=

M, 3

()

(cnyTHukM cBA3n, HasuraumoHHele WC3, BoenHble CnyTHUKY,
paguoniobuTensckue Cr"_',’TH'.v“-LVE npeAHas ‘-1:':-“'-1bi Ang
paspeLueHus npar:nvwe:'-;wx HYX4 4YENOBEKA, MOAYYEHUS
WHOOPMELMK B MHTEpEeCax HapOAHOro XO3RWMCTEa, NPOBEAEHUN

TEXHUYECKNX 3SKCMEPUMEHTOB, 4 TaKXe Ana UCNbiTaHuA W

0TpaboTKy HOBOrO COOp;;:C EaHWA.
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Ilpunoosicenue 5 «llepevie nonemuvt 8 KOCMOCH

Kocmonasmuxa

NEPBBIE MOJIETHI B
KOCMOC

34



Kocsmonastka

Tarapes FOPEE AvexceeEEs

(1934 - 1968)

Ilpunoscenue 5.1 «Ilepeswiii 6 Kocmoce»

112 anpena 1961 roga c xocmogpoma bavikoHyp cTapToEana
PaKeTa-HOCUTEND C KOCMWYeC kopabnem «Bocrok-1» Ha
BopTy Kopabns Haxogunca net4uk-xocmorasT HOpHi AaexceeBHY
larapmen, xoTOpOoMy nNpeACTOANC  NEepEbiM  NPeCcioneTo
MPUTRXEHUE POAHOW NAAHETHI W BLIATU H3 OKONO3EMHYIO OpbuTy.

HeuseecTHO, Kak noee T cebs yenosex B KOCMOCE, no3ToMYy
«BocTok-1 EBINOAHAN NONeT EBE aBTOMaTU4HECKOM exnme.

YueHble 6oannch, 4TO HEEECOMOCTL MOXET OKa3aTb BO3AENCTEME
Ha NCUXWKY KOCMOHaBTa. Bce onacerms okasanucs HanpacHbIMK,
HOpuw larapwr dyscrsosan cebs npexpacHo. Ox sen Goprosoid
XypHan, NOCTOAHHO MOAAEPXWEBAN CBASb C 3eMel, a8 Koraa oHa
BPEMEHHO NPONajana, 3anucelBan csow HabnwogeHws Ha
marHutodon. Mo nporpamme noneta arapuH NPUHWMaEN NULLY K
soay. Kasanoce Gbi, cambie npocTbie w obbiuHble ANR KaxXgoro
4enoBeKa AelCTEVA, HO HUKTO HEe 3HaA, MOXHO /1K UX BbIMONHATD
B KOCMOCE.

Bpems naxoxgeHwa larapuHa B kocmoce coctasuno 108
MWHYT, KOCMOH3ET COBEpLUWMA NONeT EBOKPyr opbuTel 3emaw
npeogones 41000 km.

Mepes cxofoM € OpbUTHI BOSHWKNE HELWTaTHaR CATYaLUR -
nocne  BbLIKAOYEHWA TOPMO3HbIX ABWrateneid  oTaeneHuve
rp nBopHOroe OTCeKa NMPoU3OLLAN0 HE CPasy, Kak MAaHWUpPOBanock, a

ycta 10 munyT. Cnyckaembiii annapaT, BpaLLasck No BCEM OCAM,
sowen & aT mocdepy, KapocToiikas obonouka annapata
Kanunace W nbinana. leperpysk pesko BO3POCAM, W, KaK
nosgHee BcrnoMuHan [arapus, «B rnasax cTano HEMHOTO CEpeTb».
Barem neperpysku cranm ObICTPO CNajath, W BCKOPE COBCEM
NpeKpaTuAucb, HaA ronosoil larapuHa OTCTPEAMACR NIOK, WU

BEHWE CNYCTR OH BLINETEN & HEro BMECTE C KPeCIOM NUAoTa.

o

O Ol
I'l

Opwin larapus npuseMAuncR Ha nNawWHI Yy AEPeBHA
Cmenoeka nog Capatosom, Ha 2800 km B CTopoHe oOT
33NNaHWPOBaHHOre mecta nocagkw. OTcTerHys napawoT, OH
33METUN CTORBLUMX HEBAANEKE XEHLUNHY C SEB0YKON, KOTOpbIE B
CTPaxe CMOTpPeny Ha cnycTuewerocs ¢ Heba 4enoseka &
opaHxesom cxadaHgpe. KOCMOHAEBT Ha4an MaxaTbh UM pykamu u
sakpudan: «Csoii, cBOW, coseTckui, He BoiTech, He nyraiTecs,
aauTe crogar. HKOpuin MarapuH ctan gns scex NepesiM YEN0BEKOM,
MOXOPUBLUMM XOocMoc, a 12 aﬁpcwn - odUUMaNbHO MPU3HAHHAER
paTs, xorga otmedaetca Jerb KocmoHasTrkw.
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Ilpunoscenue 5.2 «Bvixod 6 omkpwvimulii KOCMOCH

Kocmonasuxa

BbIX0/, B OTKPbIThIV

KOCMOC

Cnegyrowmm 31anom nporpammel «Bocxog» Gbin Bbixog 4enoseka B
OTKPbITHIA Kocmoc. [Ans noneta DOTaH CNeuunansHLlin ckadarap
«bepkyT», B KOTOPbIA Oblnu oaeThl 005 uneHa 3kunaxa, 4Tobbl B caydae
HELUTATHOW CUTYaLMK OAWH MOF MPuiATH Ha nomoLub apyromy. Ckadargp
VMeEn ","HOFOCJ'ICC"‘.H‘-.:"C' 'eome‘rv.-w'_-/-c' 060n04Ky, C NOMOLLbID KOTOPOM

EHYTPpW L,:'E.‘ KWBanod n3bbiTOUHOS AdBneHue, a CHapyxw1 -
cneuunanbHo NOKPbITUE, KOTOPOE nNPEeAOXpaHano o7 ECS,':E:_‘,CTEL‘IP

CONHEYHBIX n‘;.fuef‘l.

18 mapta 1965 r. kocmuuecxkuin xkopabne «Bocxog-2» craprosan ¢
KOoCcMOHasTamMu AaexcanapoM beasessim v Aaexceem JleoHoBBIM Ha DoprTy.
(1934 - 2019) Cnycts nonTopa 4aca nocne Ha4ana noneta fleoHOB OTKPbIT HapPYXHbLIN
AMOK LUNO33 U EbILLEN B OTKPbITbIA KOCMOC, OTRaNMBLUNCE OT Kopabna Ha 5

t. Bpemn, npoBegeHHoe B OTKPbLITOM KOocmoce, coctaeunc 12 munyt 9
cekyHA. KocMOHaBT MONHOCTLIO EBIMONHWI MPOTPaMMy MCCAEA0EaHNIA, HO
NpW BO3BPaLLEHUN B KOpabnb E0SHNKNS HELTaTHaR cUTyaums - ckadargp
cunbHo pasgyncs, u [leoHoBy, PUCKYR XWU3HbLIO, MPULLNOCL CTPABAMBATD

E034yX, “ToBsi NpoTY CHYTBHCA B LUNFOSOBYIO KaMepy.

JeoE0s Azexced APXHDOEEY

ETOMaTHMKa, W KOCMOHasThl Obinn
R Ha 3'-J'-4H0h yNpasneHun. x.r--,'-:r;aev.xbm
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X CTh,p:lT: W Kocmoc Dbin ycnewHo
sasepweH, a8 Anexcen JleoHos Haeceraa EBHEC CBOE wMMA
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©
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Bexree [Tazen Heagoses

(1925 - 1970)
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Ilpunoscenue 5.3 «llepsas ycenuuna-Kocmonaemy

= HKocwmonasTka

[IEPBAA XEHLLARA-KOCMOHABT

Tepemxoes BanesTERa BaaenTnna B.Iﬁ.]ll.‘ll!pOBHﬂ Tepemxosa - NepBan XeHWWHa-
BIaIEMEPOEES KOCMOHAET, OTNP&BEVBLUGRACA B HEWSBEAGHHYHD KOCMWYECKYHO

CTUXNIO.

(pozenacs B 1937 roay)

Csoit kocMmnueckuid noneT (

KocMudeckom xopabne "Boctok-6, obnetena sokpyr 3emam
npoeean & xocmoce 71 yac, Crapt npousowén Ha baltkoHype He ¢
rarapuHCKOM» NNOWaAKY, a ¢ ,’om pyroweir. OgHoBpemeHHo Ha
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Ilpunoscenue 5.4 «Ilocaoka na JIyny»

= KocmonasTuxa

[NOCAZLKA HA JIYHY

AU S
nOX iHC

AmMcTp

OHI 1 N

Hea Oxzes ApucTpoET

(1930 - 2012)

Ba33 OaapeEs

(pozeacs 8 1930 reay)
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Ilpunoscenue 6 «Cospemennas KOCMOHABMUKA)

= KocMonasTva

OcBoeHME KOCMWHYECKOTO MPOCTPAHCTEa, HaYaBlleecs B
MPOLINOM BEke, MOA3PUNC MUPY HEmano oTkpbiTuA., OHu
KacarTcsa Kak 0ObEeKTOB JaneKux ranakTuk, TaK 1 BNoAHE 3EMHbIX
npoueccos. CospemerHHOe COCTORHME KOCMOHABTVKW T3KOEO, HTO
CO3f3BaEMble annapatel CnocobHbl nepegasate Ha 3ema0
wHpopmaunro o ganekom Catypre, HOnutepe w [layTone,
nocewats Mepkypuii n gaxe NccnesosaTe METEOPUTDI,

Pazsutue KOCMOHEBTUKM cnocobcTEOBaN0
COBEPLUSHCTEOBEHWIO TEXHUKM, "p--15er-o K OTKDBITUAM E CambiX
pasHbiXx 0BnacTax 3HaHWA, oT DUSUKKM J0 MEeauuMHbL. PassuTre
KOCMUHECKUX MCCNEA0B3HWIA - 3TO HAKOMNEHUE 3HaHWUM, KOTopLIE
YEENMYUBSEFOT SKOHOMUHECKOE MOTYLLECTED YENOBEKa.

B 6amxailuve AecATUASTMA AOAAM  3eMau  NpeacTowT
~

pewats QyHAEMEHTaNbHbIE ‘Tp OneMbl: WHTEHCWEHBLIA POCT
HapOAOHaCENEHWS, VCTOLLEHU 3EMHbIX pecypcos
sHepreTudeckuii kpusuc. Paspewuts Bce 3TW npobnembl B
3EMHbIX YCNOBMAX NPaKTUHECKU HEEO3MOXHO, [ng pen.uer—-.-x-; 3TUX
CAOXHbIX 33484 HEODX0AMMO Pa3BMTUE KOCMOHABTUKK, CO34aHMNe
HOBBIX PBKETHO-KOCMUYECKUX CPEACTS. Tar, CO3AaHNe AZEpHO
SNEKTPUYECKOW ABUraTeNbHOW YCTAHOBKW ABAAETCH OAHUM W3
rN3EHbIX NPUOPUTETOB COBPEMEHHOWN KOCMUYECKOW MPOrpaMMb
NASA «Hosbie ropusoHTbir, YcTaHoeka Takux gevrateneit Ha AMC
MOSEOAUT H3 MOPAAOK YEENUYMTL Hay4Hyr©0 0OTgady oT
MEXMNAHETHBIX 3KCMeAUUMNIA 38 CHET 3HaYUTENLHOrO NPOANEHNS
cpoka cnyx6bbl annapatoe. 3a oguH nonet AMC cmoryT nocetuts
HECKONbKO 0OBEKTOB, BKNOYaR ZaNbHWE NA3HETHI, MPUYEM 33
CHET YMEHDLLUEHWS  AAWTENBHOCTW MOAETE  3KCNAYaTauws
annapata obolgeTcR geweene; Takyr cTaHuwio BygeT nerd
cobpare.

11

[1d

Bonbwoe 3HauyeHWe Ha CErogHALWHWA  AHE  WUMEKT
MEXAYHapoAHbie KOHTakTul, Muposoe cocbliectsc nocTeneHHo
MPUXOAUT K MBICAKM, YTO BEAWKWE NMPOPbLIEBI W  OTKPLITWUS
NPoMCXoanT ObicTpee W Yale, e OOBEAUHATE YCUAUR W
BO3MOXHOCTYW PazHbIX CTRaH.
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Ilpunosncenue 6.1 «Ilonemvr na Mapcy

= KocumonasTwka

OLINOre npuHecan
6 IlyHe n

3HakomcTey ¢ Mapcom.

Dbisan Ha

Mepeg Tem, kak oTnpaswTe Ha Mapc uenoeek
NASA (ESA - Esponelickoe kocmudy
NASA - HazunoHanbHoe xocmudeckoe segomctso CLUA)
BCECTOPOHHE )
M3DCOXOAbI AO0NXHB! BLINOAHWUTE CNEAYH
onpegenute, Bbina nn Ha Mapce

a) H$OpMaLMIO, KOTOPaR MO3B0NNT

OHATb, YTO CAy4mnocs ¢ Mapcom B ganexom npoLunom,

ial
Q
(=)
o
aT}
-
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O4eMy NNaHeTa CTana HeroCTENPUMMHOMN, XOTA pPaHbLUe

6bina HaMHOTO MPWUrogHa ANA  XXKUSHK,  USY4UTb

Camiox Mapca xooumEsecsms Teteckonont “Xadoa™ reonoruyeckoe CcTpoeHue u cobpaTe Marepuan
HeoBXoAWMBIA  ANS  NWNOTUPYEMOWN  3KCREAnuUN.

HayuHoe  ofopygosanve  gna  3Tux  uenei

paspabaTbiEaeTcs BC MHOTX CTPaHaX MUPa, B TOM 4UCe

Munotupyeman sxcneguuus Ha Mapc naaHupyeTcs
Ha 2033 rog B pamkax MpPOrpPaMMbl  KOCMUYECKMX
ACCNef0BaHNN T

A
MAGHWPYETCR OTNPaENTe AaCTPOHSETOE H

- ~AA A

roir uenowo B8 2024 roay
a llyny, rge

OyzeT npoxoanTe OTPaOOTKa TEXHONOrMN

¥U3HeobecrneyeHna 1

-
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CTRIKOEXS B3 MAPCEAHCKOE 0DOETE B DPRICTABAEEHE
XVAOAEERS. 3T0 0JEA B3 KOEUENNEH ERICAINE Ea Mapc,
naaEEposaemescs HACA
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Ilpunoscenue 6.2 «Mccneoosanue Benepor»

= KocMmonasTHka

JACC/IEIOBAHIE:

BEHEPDI

D "

B xonue 50-x rr., paspabatbiEas nNpoeKT TAXENOro
mexnnaHetHoro kopabna, C.l.Kopones nnaHuposan nonets
COBETCKMX KOCMOHAEBTOB He Tonbko k Mapcy, Ho u x Berepe.

-
coscp_um MSATKYH MOC3AKY Ha MOBEpXHOCTb B
3TOr0 OH N voom“'a'l ewe 20 mum cT
NPOrpamMmy WCCIEZ0BaHWIA, NEPeAsB HE 3eMi0  LUeHHeMWwy:o
Hay4HY0 WHPOPMaUUIO O NOBEPXHOCTW NNaHeTel WU COCTaBe

aTMocdepbl.

Wccneposanne Bedepst W nocagka
CNYCK3EMbIX annNapaTos MPOAOMKaNUCH.
uccnegosaHna 00N34YHOro MOKPOEd NAaHETH
rPaBnUTaUMoOHHOro 73,'1-:-.7'.; Seina KapTorpagupo

CerogHs Ha opbute Berepel Haxogutca Bcero ogHa AMC.
Pockocmoc nnanupyeT oTnpasky cTaHuuwm "Bedepa-A" co

CAYTHWKOM MI3HETbl U 30HZOM, KOTOPEIA AOMKEH mpopaboTaTs
3 NMOBEPXHOCTY NAGHETEl HE MEHEE MECRLS, 3 TAKKE KOMMASKCa
"BeHepa-Tnob" w3 opbutanbHOro CnNyTHWKE W HECKONbKUX
cnyckaemblx Mogyneld. Beicagka 4enoseka Ha Berepy B

obospumomM OyaylieM HEBOSMOXHA W3-33 KpaliHe TAXEnbIX
VCAOBWIA Ha €€ NOoBepxHOCTW. Ha nnaHete
KOHLEHTPUPOESHHOW CEPHON KUCNOTHI, CPEAHAR TEMMNEPaTYPE B

HWXHUX cnogx atmocdepbl npessiwaer 470 °C, a gaenexve y
nosepxHocTu - 6onee 90 atmocdep.

B 30-x rogax Hallero CToNeTUA 3annaHUpOBaHa OTNPaEKa

kK BeHepe B pamkax nporpammer NASA «Hoewie
HTei». OpbuTanbHeld 610K, OCHALLEHHDIA 3NEKTPUHYECKUM
ABUraTeNeM Ha SASPHOM TOMAMBE W ConHedYHbIMU BaTapesmu,
AONXKEH ‘c yAET AOCTaBUTL K nnaHeTe uenyio oboiimy moagyneid,
- KOTOpble SENATCA Ha TpW rpynnbl: aspoctathi, GecnunotHbie
1 i e CamMoneTsl U Ecr-epoxon, KOTOpLIW nposegeT OypeHue n aHanus
BEHEPWAHCKOTO FPYHTE, WU3YYAT COCTAE aTMO ¢ep:, KAMMaT Ha
NOSEPXHOCTH ¥ CENCMUHECKYHO aKTUBHOCTb MAAHET

CeEvzz o7 "Bemeps-0”
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Ilpunoscenue 6.3 «H3yuenue MepKypus»

= KocuonasTika

Tlepenie R00pasesna Meprypes ¢
BEICOKEM paspemesgey, noavieEssie AMC
«Meccerxaepn, 22 seeapz 2008

CERMOK VI8CTRA DOBEPXEOCTE Meprypas,
noaveeEEsiE AMC "Meccepzaep”

AGNBHO DACCHNTEHHVD T
v 4

KOTO

J

CrpOMHOW HEOXUMA3HHOCTBIO AnS

«Maprgep-10» — NepELIE KOCMESECKER
ONApaT, J0CTETMER MepxipEs
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Ilpunoscenue 6.4 «Ilonemsl kK n1anemam-2uaHmamy

Kocuonastvka

CaruzE VpaEa, DOIVIeEELe
JeCRTEMETPOBRIM Texeckomon «Kexn
06.08.2014 roas
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KocmonasTvia

CoaregEsid 3081 «llaprepn

3a0VCR COTEENROrD 30838 «Ilaprepy ¢ MEiCa
Kagagepan 12 aervera 2018 roxa

3083 31% BccaezosaEEs Coxmns Solar
Orbiter yvcnemeo exsees B xoovtoc 10
pespaxz 2020 roza

Ilpunoscenue 6.5 « Ilonemut k Connyy»

3y4UTe NPUNONAPHbBIE 30H
ONHU3E ":n_:,.x TeXHU4Yecku Heso3moxHo. ViMedHo 3Ty npobnemy
fonxeH Deln pelnTe KO A ¢
Ha4 KOTODbIMU 3MEPUKEHCKME KOHCT
80-x rr.

CMUHYECKNI

OaHako utobbl nogneTeTh K npunonapHoiMm cbnactam Conxug,

-
AMC nHeobxogumo cHadana gocturHyTe HOnutepa u, noaydve
LONONHUTENbHBIA

none,
Any. 3TO MO3BOARNO
e1bHO, :J"'«1EH:\.’_JL'1T:
p“',u: TOTO, Y4EHbIE NOAYHanN A0MONHUTENEHYHO
cnegosate HOnut

MMNyneC B €ro rpasnTaunoHHOM

_\
(Il
"O

AsHHBIX, 06paboTka KOTOpbIX
i€ MOAy4MAN BOSMOXHOCTB

ONOCCNHEYHOro NPpoOCTPaHCTEA .

MOZLENb OK

2018

asrycta 2018 roga c mMbica Kad
CONnHeYHbIN KOTOPbIN
cnegyrouive HaydHbie 33434W: ONpejencHwue CTPYKTypbl W
,..AHo MKW MarHWTHBIX MOJe & UCTOYHMKAEX ::om—:e«:w:ro EETQE,‘
BLIRENEHWE YPOBHA 3HEpruv mont kopoHon ConHua, u
YCKOpPEHUS  CONHEYHOro Kakune

;'l

30H4

<

efeneHne  Toro,

OBaHWE SHEPreTUYeCcKnX 4acT

=

yLieH KoCMuYecxnia annapat Solar
UKHCKIMY 1 E€BPONENCKUMI Y4EHbIMK
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YueOHO-UCCIe10BATENbCKUIA TPOEKT
no teme «BinsiHMe mIyMa HA YeJI0BEKA U KUBbI€ OPraHU3MbI»

1. BBeaenue

UenoBek Bcerga Wil B MHpPE 3BYKOB U IIyMa. 3BYKOM HAa3bIBalOT TAKHUE
MeXaHU4eCcKue KoieOaHusi BHEIIHEW cpejibl, KOTOPbIE BOCIIPUHUMAIOTCS CIYXOBBIM
anmaparom uenoBeka (0T 16 1o 20000 konebanuit B cekynay). Konebanus Gosnplieit
4aCTOTHl HA3bIBAIOT YJIBTPA3BYKOM, MeHbIEH — wHbpa3BykoM. Illym — rpomkue
3BYKHU, CIUBIIHECS B HECTPOITHOE 3ByuaHue. {15 Bcex *KUBBIX OpPraHU3MOB, B TOM
YHUCJIE U YEJIOBEKA, 3BYK SIBJISICTCSI OJHUM M3 BO3JCUCTBHUM OKpYKarolien cpensl. B
MPUPOJE TPOMKHE 3BYKH PEAKH, IIyM OTHOCHTEIBHO CJIad M HEMPOJOJIKUTEIIEH.
CoueraHne 3BYKOBBIX pazapaxkuTened JaéT BpeMsi KUBOTHBIM U YEJIOBEKY,
HE0OXOAMMOE T OIEHKH HMX XapakTepa U (OPMHPOBAHUS OTBETHON PEAKITUU.
3ByKH M IIyMbl OOJIBIION MOUIHOCTH MOPAKAaIOT CIyXOBOHM ammapar, HEpBHBIC
IEHTPbI, MOTYT BbI3BaTh OOJIEBbIC ONIYLIEHUS U IIOK. Tak JEHCTBYEeT LIyMOBOE
3arps3HEHHUE.

Ilenv padompl: V3y4yuTh TOHATHE WIyMa; BBISICHUTH, KaK BIMSET IIyM H
MY3bIKaJIbHBIE 3BYKU HA KUBbIE OPTaHU3MBI.

3adauu:

1. OnpenenuTh OTIMYME IIyMa OT JPYTUX 3BYKOB.

2. BBIACHHUTD, KaK BIUSCT IIIYM U MYy3bIKa Ha OpTaHNU3M YEJIOBEKA.

3. U3yautb Mepsl 60PBHOBI C ITyMOM.

4. TlokazaTh TPUMEHEHHUE MY3bIKU B MEUIIMHE.

Tunome3za: 1llym u My3bIKaJibHBIE 3BYKH OKa3bIBAIOT OOJIBIIIOE BIUSIHUE HA
’KUBBIE OPraHU3MBbI; CYIIECTBYIOT MEPBI OOPHOBI C IIIyMOM.

2. OcHOBHafl 4acTh
2.1Pa3BuTHe MUpPa 3BYKOB

3ByK - SIBIICHHE CTOJIb XK€ JIpEBHEE, Kak M cama 3emis. Xaoc, B KOTOpPOM
poOKJajach Halla IUTAHEeTa, COIMPOBOXKIAJICS MOIIMHBIMU yaapaMu, BHOparue,
3ByKaMH 4yJIOBUIIHON cuibl. Koraa 3emist ocThula M BO3HUKIIA KU3HB, IPUPOIA HE
3aTHXJIa: BOJHBI C IITyMOM OHMJIUCH O CKaJIbl, BETEP 3aBBIBAJ B BETBSX, TPOM IPEMEI B
Hebe. U teneps mpupoza Moporo CO3/IaeT HE MEHbIIE ITyMa, 4yeMm 4delioBek. B 1883
roay, korna Byiakadn Kpakaray oOpaTtuisi B IbUIb MU BBIOPOCHII Ha BBICOTY B 25 KM
HECKOJIbKO KYOWYECKUX KHJIIOMETPOB TOPHOM MOPOAbI, TPOXOT H3BEPKEHUS HE
YCTYIaJl FPOXOTY COBPEMEHHOTO aTOMHOTO B3pbIBA, &, MOXKET ObITh, U IPEBOCXOIMII
ero.
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VY JKMBOTHBIX, KOTOPBIE B MPOIIECCE IBOJIIOIMHU MPUCIIOCAOIUBAINUCH K KU3HU
Ha HEJABHO OCTHIBIIEW 3emiie, BOBHHUKIM OCOObIE OTPOCTKH TOJIOBHOIO MO3ra -
OpraHbl CllyXa, W KUBOTHBIC TMOJYYWJIM BO3MOKHOCTH YJIABIMBATh 3BYKH U3
OKPYXAIOIIEr0 MX MHpa. JTO YBEJIWYWIO IIAHChl HA BBDKMBAHME, TaK KAaK 3BYKH
HecyT WHGOpMaIUIO; il oOuTaTesne MNepBOOBITHOW 3eMiin 3Ta HH(pOpMAaLUS
CBOJMJIACH B OCHOBHOM K MpenynpexjaeHusiM 00 omacHocTH. [1o3ke ¢ momorisio
3BYKOB Hayaja YCTAaHABIMBATHCS CBSI3b. Pa3nuyHble 3BYKH, H37aBaeMbIC
KUBOTHBIMH, CIYXWIA I TepeJaydl CUTHAJIOB OIACHOCTH, CIIOCOOCTBOBAIU
00BEIMHEHUIO KUBOTHBIX CO CTaJHBIM WHCTUHKTOM W JA)X€ MOMOTJIH IMPOIIECCY
Pa3MHOXEHHUS - TIOJB3YSICh JIFOOOBHBIM 30BOM, OCOOM pa3HBIX IIOJOB JIeT4e
OTBICKMBAJIM MapTHEpOB. M3 BceX KUBBIX CYIIECTB TOJBKO YEJIOBEK CyMel
MOJTHOCTBIO BOCIIOJB30BaThCS CBOMCTBAMHU OKPY’KAIOIIEH Cpellbl KaK HOCUTENs
3BYKOB. He JOBOJILCTBYSICH BOpYAaHUEM M MBIYaHHEM, YEJIOBEK, 10 MEPE TOTO0, KaK
pPOCIIO KOJUYECTBO MHGOPMAIMK, KOTOPYIO €My Hajo ObLJIO MepeaBaTh, YUWICS
u3/1aBaTh Haubosiee pasHooOpa3Hbie 3BykH. OOI1IeHne ¢ cede mo00HBIM CTaIo s
HEro KU3HEHHO HEO0OXO0IUMBIM.

Bckope uenoBek 00HApYKHII, YTO 3BYKU MOTYT CIY>KUTh U IPYTUM IIEJISIM, OH
oOpaTui1 BHUMaHUE Ha TPOXOT, BO3HUKAIOMIMK MPHU ynapax 1Mo mycToMy KOTIY JJis
BapKU MHIIH, HA 3BOH U T'YJCHUE TETUBHI HATSHYTOTO JIyKa MPH BBUIETE CTPEJIbI -
TaK MOSBWJINCH TIEPBBIC MY3bIKAIbHBIC HHCTPYMEHTHI. HO HE TOBKO pedh UM MY3BIKY
BHEC UYEJIOBEK B MHDP 3BYKOB. YeJIOBEK W3TOTOBISLT TPUMHTHBHBIC OPYIUS,
oOpabaTpiBasi KaMHH, W, BEPOSITHO, HM OJWH TICIICPHBIN KUTEIh 3aTE€BaJl JPAKy CO
CBOMM COCEJIOM H3-3a HEIMPEPBHIBHOTO IIyMa, COMPOBOXIAIOUIETO OOTECHhIBAaHUE
KaMEHHOI'0 TOTopa. A KOTJla 4eJIOBEK U300pei KOJIeco, OH, CaM TOTO HE OCO3HaBasl,
MOCesJT NMEePBOE 3€PHO COBPEMEHHOM MPOOJIeMBbI IIyMa. YK€ B IPEBHEM MHPE CTYK
KOJIEC 10 KaMEHHOW MOCTOBOM Yy MHOTHX BBI3bIBAJI O€CCOHHUILY; MO3KE B rOpoOJax
MOCTOBBIC BO3JIE JIOMOB CTaJld YCTWJIATh COJIOMOW, YTOOBI MPHUTIYIIUTH I[OKOT
KOIBIT U TPOXOT KEJIE3HBIX KOJIECHBIX 000/IHEB.

JKene3nblil BeK MpUHEC HOBBIC IIYMBI: 3BOH U TPOXOT METajlia, U3 KOTOPOTO
KOBaJIM OPY>KHE€ U YTBapb, HE CMOJKAasl Pa3HOCWJIMChH HaJl TIOCENEeHUAMH. YemoBek
IPOU3BOIMII BCE 0OJiee TPOMKHE U HEMPUSITHBIE HIYMBI: TPECK U CTYK, CKPEXKET U
IPOXOT, - OH 3arpsi3HSUI 3ByKaMU OKPY>KaIOIIYIO CPEy U MIPUTYILISI CBOM CITyX.

N300peTeHne mopoxa MPUHECIO OTHOCHUTEIBHO HOBBIM BHJ IITyMa - 3BYKH
B3PBIBOB, a TaK e MEPBYIO PEealibHYIO0 OMACHOCTh MOBPEXKACHUS CIyXa.

B VI B. 10 H.3. MecTHBIE BlacTH JpeBHerpedeckoro ropoga Cubapuca, B
KOTOpOM mpokuBaio 6osiee 100 Thicsiu yenoBeK, U3Aal yKa3, KOTOPBIM 3ampenian
PEMECIICHHUKAM TOpojia BBIMOJIHATh KaKyl Obl TO HU ObUIO paboTy, CBA3AHHYIO C
mymoM. Jlaske 3ampeTwiii AepKaTh MEeTyX0B, YTOOBI T¢ CBOMM KPHUKOM HE MEIIaH
CIIaTh KUTEJISIM TOPOJIa.

B cBoux coBerax ceHary (44 r. no H.3.) FOmmii e3aps nucan: «OTHBIHE - €
BOCXOJIa COJIHIIA U IO HACTYIUICHUS TEMHOTHI - HA €JUHOM MOBO3KE HE Pa3perIeHo
OyneT Bbe3XaTh B UEpPTy ropoja... TeMm ke, 4TO BBEAyT B Topoa U emié OyayT
HaxOJIUThCA B HEM Ha 3ape, HAIUICKUT Pa3TPy3UTHCS U CTOSATH TOPOKHIKOM [0
YKa3aHHOTO BBIIIIE Yaca...»
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B cpennue Beka BOZHUKAJIM MPOLECCHI, CBSI3aHHBIE C IIIYMOM B >KWIMIIAaX. B
AHTJIMM 10 CUX MOp CYIIECTBYET 3aKOH, NpUHATHIA em€ B Hadasne XVII Beka, mo
KOTOPOMY 3alpelaeTcss My>KbsIM OUTh CBOMX >KEH OT JEBATH Beuepa 1O IIECTH
yTpa, TaK Kak IIyM, C KOTOPbIM CBSI3aHbI TAKUE JIEUCTBUS, MOKET HAPYIIUTh MOKOMN
coceneii. Ho TONbKO MpPOMBINUIEHHAS PEBOJIIOLUS BO3BECTHIIA O IMPUXOAE SIOXU
myma. HoBeie (aOpuku, pyAHUKH, JAOMEHHBIE TM€Yd TPHUHECIU C CcOoOoM
BCECTOPOHHEE 3arps3HEHHE CPEJIbl: 3JI0BOHUE, JbIM, 00€300pakKeHHBIN Men3ax, H,
pazymeercs, myMm. C u300peTeHHEM MNapOBOM MAIIMHBI U CO3JAHUEM OOJBIINUX
MEXaHM3MOB MpobieMa 1ryma obocTpuiiachk. PazButue sxene3HbIxX JOpOr, MOsSBICHHE
JBUTATeNIed BHYTPEHHErO CropaHusi W POCT NPUMEHEHHS CTajdud - BCE 3TO
COTIPOBOXKIAJIOCH YCWJICHHEM IIyMa. 3aTeM MbI M300pel PaKeTHBIN U AU3CTbHBIN
JNBUTATeNId, CIOKHEHIINE CTaHKM W BCE OHM BHOCST CBOWM BKJIAJ B OONIYIO
KaKo(OHHUIO.

[leyanpHass WCTHHA 3aKIIOYAETCS B TOM, YTO 33 PEAKMMH HCKIHOUYEHUSIMU,
pa3BUTHE TEXHUKH U YCIEXU TEXHOJIOTMH BCEr/a COMPOBOXIAIUCH OOIIUM
YCWJIEHUEM IIyMa. DTO U HEYJIMBUTEIBHO, MMOTOMY 4TO A0 cepeauHbl XIX Beka
HUKAKWX KOHKPETHBIX MMO3HAHUM O ITyMe He ObLI0, U 00pb0a ¢ HUM HE BBIXOIMIIA 32
pPaMKH, KOTOPbIE HEMOCPEICTBEHHO MOJICKa3bIBAN 3PABbII CMBICIL.

boprba ¢ mrymoM, kak OOBEKT CEpbE3HOTO M3Y4YEHUS, BBIIUIA Ha OETOBYIO
JOPOXKKY TEXHUYECKOTO COPEBHOBaHUS C OOdbIIMM omo3aaHueM. llo-Buaumomy,
IIYM CUYUTAJICS JINOO JO3BOJEHHBIM, JTUOO MPOCTO HEU3OEKHBIM. 1'07] 32 TOAOM BCe
MOKUMaJM IUIeYaMM M TI0JIarajd, 4YTo 3TO OJHA W3 TeX MpoOjeM, ¢ KOTOPhIMU BCE
PaBHO HUKTO HE CHPABUTCA. Y THICSY pabo4yux U PabOTHHI] XJIOMKOMPSAUIbHBIX
babpuk yxe Mocie HECKOJbKUX JIET pabdoThl BO3HUKAET CTOMKOE IMOBPEKJICHUE
ciayxa. [loBpexaenue cinyxa, opuuuaibHO 0003HAYAaEMOE KaK «IIOHMKEHHUE CIIyXa,
O0OyCJIOBJIGHHOE IIyMOM», HAaCTOJBKO pacClpOCTPAHEHbI, YTO CTaJ0 COBCEM
HEMPOCTO MPOBOJIUTH OOCIEIOBaHUS C IEIbI0 YCTAHOBJICHHS  KPUTEPHUS
«HOPMAJIBHOTO» CIIyXa.

2.2 TlonsaTne myma
[ITymoM Ha3bIBAalOT BCAKHWWM HEKENATEIbHBIA ISl 4YeJIOBEKA 3BYK. Jpyrumu
CJIOBAMHU, 3TO 3BYK, OLICHUBAEMBIM HETATUBHO U HAHOCAIIUHN BpeJl 3J0POBBIO.

HcTtoynnkom 1rymMa MOXKET OBbITh JII000H TpoIecc, KOTOPBIN BBI3bIBACT
MECTHOE U3MEHEHUE JABIICHUS WM MEXAHUYECKHE U3MEHEHHUS B cpenae. Paznmnuaror
HMCTOYHHMKHU IIIyMa €CTECTBEHHOTrO (MOpPCKOW TmpuOOi, H3BEp)KEHUE BYJIKaHa,

47



IPO30BOM pa3psii) U TEXHOreHHOro (yaapbl IMPU B3aMMOJECHCTBUM JETalied B
MEXaHU3Max, UICTEUEHHE CKATOr0 Tra3a (Bo3/ayXxa) U3 OTBEPCTUI) IPOUCXOKICHUS.

lywm, B 3aBHUCHUMOCTH oT MCTOYHHKA, TOIPa3ACIISIOT
Ha Mexanuyeckutl (BUOPAIIMOHHBIN), A2poouUHaMuiecKuil, 1eKmpomMacHUmHbLIL,
2UOPOOUHAMUYECKU.

lym Kak aKyCTHYECKHIl MHpolecc XapakTepusyercss ¢ (U3HYECKON W
¢uznonornyeckoit cropon. llym kak Qusmyeckuii mporecc mpeAcTaBiseT coOoit
KOJIeOaTeIbHOE IBM)KEHHE YacTHUIL YIPYTOoMl Cpefbl, paCIpOCTPAHSIONIEECS B BUAC
BOJIH B ra3000pa3HbIX, )XUJIKUX U TBepAbIX cpenax. C GU3HOIOrHIecKoi CTOPOHBI
IIYM XapaKTepU3yeTcs OILIYIICHUEM, BEI3BAHHBIM BO3JEHCTBUEM 3BYKOBBIX BOJH Ha
Oprassl ciryxa.

2.3 lllymoBoe 3arpsi3HeHune

[IlymoBOe 3arpsi3HEHHE OKPYXKAIOIIeH Cpeabl — ATO 3BYKOBOW OMY HAIETO
BPEMEHU, BUJUMO, CAMOE HETEPIIMMOE U3 BCEX BUJOB 3arps3HEHUS BHEIIHEH CPEJIbI.
Hapsiny ¢ mnpobOinemamu 3arpsi3HEHUsT BO3/1yXa, MOYBBI M BOJbI YEJIOBEUECTBO
CTOJIKHYJIOCH € NpoOaemMoi 00pbObI ¢ 1mrymoM. [1osSBUIMCH M MONTy4arOT HIMPOKOE
pacupoCTpaHEHUE TaKUE IOHATUSA KaK «aKyCTHYECKas JKOJOTHsSD), «IIyMOBOE
3arpsi3HEHUE OKpY’Karollel cpeab» U Ap. Be€ 3To 00yciioBiIeHO TeM, YTO BpPEIHOE
BO3JICHCTBHE IIymMa Ha OPraHM3M 4YEJIOBEKAa, Ha JKUBOTHBIA M PACTUTEIBHBIA MU
OeccriopHO, YCTaHOBJIIEHO Haykoil. YemoBek M mpHupoaa Bce OOJIbLIE CTPAaJar0T OT
€ro maryoHoro BO3/€HCTBUSI.

[Ipupona Hukorjga He ObLIa Oe3rjJacHO, OHa HeOEe3MOJIBHA, a OeclIymHa.
3ByK — OJIHO M3 CaMbIX APEBHUX €€ IMPOSBICHUN, TAKOW K€ IPEBHEU, KAK U caMa
3emusi. 3BYKM Bcerja ObUIM M Jlake 4yJOBUIMHON cuiibl U Mouu. Ho Bcé ke B
MPUPOIHON Ccpelie mpeodiiafanu 3ByKH, KOTOPbIE BCErJa MPUSATHBI 4esloBeKy. OHH
YCIIOKauBaIOT €r0, CHUMAIOT CTPECCHI.

UYenoBek TBOpWJ, W NOSBISUIMCH BCE HOBBIE M HOBbIE 3BYyKH. Ilocne
M300peTeHHsl KoJieca OH, M0 CIPaBEJIMBOMY 3aMEUaHUIO U3BECTHOTO aHTJIMMCKOTO
akyctuka P. Tainopa, cam TOro He 0COo3HaBasi, MOCESI IEPBOE 3BEHO COBPEMEHHOU
npo6sieMbl myMa. C pokJIeHHUEM KoJjieca cTal BCE yallle YTOMIISTh M pa3apaxarhb
yenoBeka. EcTecTBeHHbIE 3ByyaHUs! TOJIOCOB MPHUPOABI CTANIHU BCe OOJee pEeIKUMH,
UCYE3al0T COBCEM WM 3anIyllalOTCs IPOMBILUIEHHBIMA TPAHCHOPTHBIMU H
apyrumu  mrymamu. Illym  TpamBaeB, pEB PpEAKTUBHBIX CaMOJIETOB, BOIUIM
IPOMKOTOBOPUTENIEH U TOMY MOJJOOHOE — 3TO OMY YEIOBEUYECTBA.

[Ilym wumeer cBOM eAWHUILI u3MepeHus. [eyuben (1b) — 23T0
norapupMuUyecKas eIMHHUIIA U3MEPEHUs IIyMa, BbIpakarollasih CTENEeHb 3BYKOBOIO
naBiueHus. 1nb — camblii HU3KMH ypOBEHb IIyMa, KOTOPbIA €lIBa CHOCOOEH
YJIaBJIMBATh YEJIOBEK.

2.4 BansiHue HIyMa HA 4eJl0BeKa

Hayyno pokaszaHo, 4TO IIyM HEOJArompusITHO JEHCTBYET Ha >KMBOTHBIA U
pacTUTEIbHBIA MUpP, U OCOOEHHO HA YEJIOBEKa. 3aMEeUeHO 3TO ObUIO JaBHO. YKe B
CpeHHE BEKa CyIIEeCTBOBaja Ka3Hb '"MOJ KoJOKoJ". 'yl KOJIOKOJBHOIO 3BOHA
MYYUJI U MEUIEHHO YOUBAJ OCYKICHHOTO.

Peakiust yenoBeka Ha IIyM — HalpsDKEHUE Bcero opranumsma. K mymy He
HaCTylaeT CTOMKOro IpHUBbIKaHWA. Jlaxke ecam ero ypoBEeHb OTHOCHTEIBHO
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HEBBICOK, HO TIOCTOSIHEH, YEJIOBEK MOKET HCHBITBIBATH  JTUCKOMQOPT,
pa3llpaXUTENbHOCTh,  TOJIOBHBIE  Oonm,  OecconHuily, ctpecc. [lpuyem
MEIMKAaMEHTO3HO 3TH COCTOSIHMSI HE CHUMAIOTCS. JIMIIb MPUTITYIIAIOTCA, EPEXOAs
B XpoHHUYEcKyto (a3y. To ecTb 4eloBeK Maslo, a IOpOil U BOBCE HE 3alIMILIEH OT
aKyCTHUYECKOTO 3arpsA3HEHHUS B BUJIE LIIyMa.

Kpaiine omaceH BHe3amHblii 1mym. Hampumep, 3TO IIyM, HUCHBITHIBAEMBIN
JIOABMH, JKUBYIIMMHU B PAaliOHE CAMOJIETHBIX Tpacc. Hapymaer ncuxosiornyeckuii
KOM(OPT ¥ 1IyM, HCTOYHUK KOTOPOTO HE IMOHSTEH.

[IIym oka3pIBa€T BpEOHOE BIUSHUEC HA 3pPUTEIBHBIE W BECTHOYJISIPHBIC
aHAIN3aTOPhI, CHIDKAET PEQICKTOPHYIO EATeILHOCTh, YTO YacTO CTAHOBHUTCS
MPUYUHON HECYACTHBIX CIy4acB M TpaBM. UeM Bblllle HHTEHCUBHOCThH IIyMa, TEM
Xy>KE€ MBI BUUM U PEATUPYEM Ha MPOUCXOIAIICE.

[Ilym KoOBapeH, €ro BpEIHOE BO3IACHUCTBUE HA OPraHU3M COBEPLICHHO

HC3aMCTHO. HpOTI/IB rymMa opraiu3M 4CJIOBCKA ITPAKTUYICCKU HC 3aIUILEH.

[Ipu pe3koM cBeTe MBI 3aKpPBhIBAEM TIJ1a3a, HHCTUHKT CAMOCOXPAHEHUS CIIacaeT
Hac OT 0KOIOB, 3aCTaBisAs OTAEPHYTh PYKY OT IOpSYEro W T.JI., & OT BO3JAEHCTBHUS
IIyMa y YeJIOBEKAa HET 3alIUTHOM peakuuu. IToaTomy m cymiecTByeT HEIOOLIEHKa
00pbOBI ¢ ryMmoM. Kak mokaszanu vcciiefoBaHus, HECIBIIIUMbIE 3BYKH TaK)K€ MOTYT
OKa3aTb BPEIHOE BO3ICHCTBHE HA 370pPOBbE uelnoBeKa. Tak, MH(ppa3Byku ocoboe
BJIMSIHUE OKa3bIBAIOT HA IMCHXUYECKYIO cepy 4YesOBeKa: MOPAKAIOTCS BCE BU/IbI
MHTEJUIEKTYaJIbHON JESITeIbHOCTH, YXYIIIAIOTCS HACTPOEHUE, MHOT/AA TMOSBIIAETCS
OILYIIIEHUE pPACTepAHHOCTH, TPEBOTH, MCIyra, CcTpaxa, a NpH BBICOKOU
MHTEHCUBHOCTM - YYBCTBO  CJNA0OCTH, Kak [OCJIE€  CHJIbHOIO HEPBHOTO
notpsicenusi. Jlaxe cinabple 3ByKM — HMH(Pa3ByKd MOTYT OKa3blBaTh Ha 4e€JIOBEKa
CYLIECTBEHHOE BO3/EHCTBHE, B OCOOCHHOCTH, €CIIM OHU HOCAT JJIUTENIbHBIN
xapakrep. [lo MHEHHI0O y4Y€HBIX, MMEHHO MH(pPa3BYKaMH, HECIBIIIHO
IIPOHMKAIOIIMMH CKBO3b CaMbI€ TOJICTBIE CTEHBI, BBI3bIBAIOTCS MHOTME HEPBHBIC
00JI€3HU JKUTENEH KPYIHBIX FTOPOJIOB.

VYapTpa3ByKH, 3aHHMAIOIIME 3aMETHOE MECTO B I'aMME IPOU3BOICTBEHHBIX
IIYMOB, TaK»e OMacHbl. MexaHu3Mbl U UX JIEUCTBHS HA >)KMBBIE OpPraHU3Mbl KpaiiHe
MHOT000pa3Hbl. OCOOEHHO CUIIBHO UX OTPUIATEIbBHOMY BO3JEHCTBUIO TIO/IBEPKEHBI
KJIETKH HEPBHOW CHUCTEMBI.

2.5Bunsinue My3bIKHM HA YeJIOBEKa

My3bika BO3JE€MCTBYET Ha YE€JIOBEKAa, IPU 3TOM HUMEET BIMSHUE HE TOJBKO
KaHp M dTHUYECKass MPUHAJIEKHOCTh, PUTM U TPOMKOCTh, & TaK:K€ MY3bIKAJIbHbIE
WHCTPYMEHTBI, Y4YaCTBYIOIIME B HCIOJIHEHUM npousBeAeHUs. W3 npakTuku
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MY3BIKQJIbHBIX MCCIIEI0BAaHUMN OBLIO BBISIBICHO, YTO MPOU3BEACHUE, CHITPAHHOE HA
CKPHIIKE, BBI3BIBAJIO Y UEJIOBEKA FOJIOBHYIO 0OJIb M MPUCTYIBI TOLIHOTHI, TOI/1a KaK
UCIIOJHEHHE Ha OapabaHax BCEISUIO PAalOCTh W BHEPTUI0, HOpMaNU3ys XOA
BHYTPEHHHUX IpoueccoB opranuzMa. Crosia ke CTOUT OTHECTH BJIMSHHUE MY3BIKH Ha
HEHPOSHIOKPUHHYIO (YHKIMIO, KOIJa 3BYyYaHHE HEKOTOPBIX HHCTPYMEHTOB
(MMaHKMHO) OYMIIAET LIUTOBUIHYIO JKEJIE€3Y, CTUMYIUPYET MO3TOBYIO aKTUBHOCTb.

Bnusinue My3bIKu Ha TICUXUKY OBLIO 3aMEUEHO M MCIIONIBb3YeTCsl ceuac maxe
B cdepe MapKeTHHTa W TMPOJAXH: JUJIsI TOTO, YTOOBI TMOKYMaTeian ObIcTpee
COBEpIIaIM TOKYIIKH, CTaBAT AMHAMUYHYIO U OOJpPYIO0 MY3BIKY, a 4TOOBI TOJIbIIE
3aCIKUBAJINCh B pECTOpaHax — MEJJICHHYIO U pacciabistonryio. HeBoabHO pUTMBI
YeJIOBEYECKOr0 OpraHu3Ma IOJCTPAUBAIOTCA MOJ PUTMBI 3ByYalled MeJIOoIuH.
3aMesieTcss WM YCKOPSIETCS YacToTa CEpACYHBIX COKpALICHUH, JbIXaHUs,
PE3KOCTh JBMKEHHM, CKOPOCTb MPUHSATHUS PEIICHUH U SIPKOCTh HCIBITHIBAEMBIX
SMOIIUHN.

Mys3blka cIOCOOHA BIMATH HA HACTPOEHHUE YEJIOBEKA U €0 3/10pOBbE — €Il B
JPEBHOCTH MpPHU MOMOUIM MY3BbIKH JICUUJIM W CUUTAIHU 3TO BO3JEHUCTBUEM JIyXOB,
KOTOpBIE€ MPUXOJAT Ha 30B MHCTPYMEHTa U MOMOTaeT crpaxayuemy. Celyac 3To
Ha3bIBACTCsI My3bIKOTEpAIuel, Ie MPOBOJWINCH UCCIEIOBAHMS BIUSHUSA 4acTOT U
BUOpalnii HEMOCPEICTBEHHO Ha TKAHH OPTaHU3MA U TICUXHKY.

o J_7J

My3bika CBOMM BO3JCHCTBUEM OXBAThIBAET TMOJHOCTBIO BCE CYIIECTBO
YeJI0oBeKa, HEBO3MOYKHO BBIJICTUTh KAKYIO-TO OTIIEJbHYIO CUCTEMY WJIU AMOIIUIO, a
OoCTaJibHbIE YOpaTh OT BJIMSIHMUSI 3BYKOB M BUOpaluii (Croja OTHOCATCS OOMEHHBIC
MPOIECCHl W HHTEJUICKTYaJIbHBIM YpPOBEHb, KOJWYECTBO OIIMOOK B padoTre u
KOOpJIMHAIIMSA JBUXKEHUIN). ITO 0OYCIOBJICHO TEM, YTO BJIMSHHE MY3BIKH Ha MO3T
OTPOMHO, a OTCIO]a U HA BCE OCTAJIbHBIE MPOIECCHI, OTUMNHSIOLINECS EMY.

He crouT monarath, 4TO BCE BO3AECHCTBHS MO3UTHUBHBI, MOCKOJbKY, KaK M
mo00e CHIBHOJCHCTBYIOIIEE BEIIECTBO, My3bIKa CIIocoOOHAa HaHecTd W Bpea. [lpu
HECOOTBETCTBUM €€ BHOpaIUii MPOUCXOIUT pa3pyllieHne TKaHeH OpraHn3mMa, MOXKeT
BBI3BIBATHCA MBIIIEUHOE HampsbkeHue U Oonm. B ciydae coBmajgeHusi putMa o
YacTOT MY3BIKM C YacTOoTaMH padoThl MO3ra BO3MOXKHO BO3HMKHOBEHHUE
MICUXUYECKUX OTKJIOHEHUN (MaHUAKaIbHBIE COCTOSHUS U MCUXOTUYECKUE BUICHUS),
HO W  0e3  COBHAJEHUA  YacTOT  MHHOPHBIE  MOTHUBBI  CIOCOOHBI
BBI3BATH JICTIPECCUIO UJIM  YCYTYOUTh MMEIONIYIOCS BIUIOTh J0 CYHMIMUJIAJIBHBIX
nonbIToK. MOHOBAsI My3bIKa, CTOJIb PACIIPOCTPAHEHHASI HE TOJIBKO B OOIIIECTBEHHBIX
MeCTax, HO M JIOMa, BOCHPUHUMAETCS MO3TOM Kak IIyMOBbI€ 3((EKTH U JHUITHUE
pa3ApaKUTEIIU, YTO MEPETPYKACT HEPBHYIO CUCTEMY.
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http://psihomed.com/kak-pobedit-depressiyu/

2.6 Baiusinne mymMa Ha pacTeHUsl M KUBOTHBIX

HccnenoBarenn yCTaHOBWJIM, YTO IIYM MOJKET pa3pyllaTh pPacTUTEIbHBIE
KiIeTku. Hampumep, sKClepuMEHTBHI MOKAa3alM, 4YTO PACTECHHS, IOABEPKEHHBIE
o0cTpeny 3ByKamu, 3achIXaloT U ruOHYT. [IpuunHoi rubenu sBIseTCs Ype3MepHOe
BBIJICJICHUE BJIard Y€pe3 JINCThS: KOTJa YPOBEHb IIIyMa MPEBBIMIAET ONPEACTEHHBIN
npenesn, UBeThl OYKBAJIBHO MCXOAAT cie3aMu. Eciii TBO3AMKY MOCTaBUTH PSJIOM C
paboTaloNIMM Ha MOJHYIO TPOMKOCTh PaTUONIPUEMHIKOM, [IBETOK 3aBSHET. [lepeBbs
B FOPOJIE€ YMUPAIOT IOPa3l0 paHblle, YEM B €CTECTBEHHOU cpee.

[Tyena TepsieT cOCOOHOCTH OPUEHTUPOBATHCA U TMepecTaér padoTaTh MpH
IIyME€ PEaKTUBHOrO camMoyi€éTa. KOHKpETHbIM NpPUMEPOM BO3JAEHCTBHA IIyMa Ha
KUBBIE OPraHU3MbI, MOXHO CUUTaTh cleAyromee coObiThe. ThicIun  He
BBUIYNUBIIMXCS NOTEHIIOB MOTUONMM B pe3ynbTare JHOYTIYOUTENbHBIX padoT,
BEIYIINXCS HEMENKOW KoMmmanuer «Mebuyc» To pacnopspbkeHnto MuHTpaHca
VYkpaunsl. llym ot paboTtatomieii TEXHUKHA pa3HOCUIICS Ha 5-7 KM, OKa3bIBas
HEraTMBHOE BJIMSHUE HA Mpuieraroume teppuropuu JlyHalickoro OmocdepHoro
3anoBeqHUKa. CHIBHBIM IIyM HEraTUBHO BIMSET U Ha caMux nruil. K mpumepy,
u3BecTeH (akT rubenu KOJOHMM TIECTPOHOCOW KpaykKh W PEYHOM KpaukH,
pacnojaraBIIuXcst HEJAJIEKO OT IPOMBIIIJIEHHBIX pa3paboToK.

2.7 bopb0a NpoTUB IYMOBBIX 3arpsi3HeHUH

O HeOJaronpusaTHOM BJIMSHUM IIyMa Ha YeJIOBEKa HM3BECTHO C JIPEBHUX
BpeMeH. Pumckuil catnpuk IOBeHan omuchiBan IIyM HOYHOrO ropoja Ttak: 'B
CTOJIMLIE TPYAHO OBLIO 3aCHYTh - CKPHII, TPOXOT 00030B Ha Y3KUX YJIHIAX-U3BUBAX,
OpaHb BO3HUIl MELIAIH CHY, pa3apakaiu. bonblias yacte OONbHBIX, - TUCAN OH, -
ymupaeT B Pume oT 6eccoHHULBI”. B CpelHEBEKOBBIX ropoAax Ijsl MPUTITYILICHUS
CTyKa KOJIEC 10 KaMEHHOM MOCTOBOM, MPOE3KYK 4YacTh BO3JIE JIOMA, YCTUJIAIH
COJIOMOM.

[IIym, KOTOpPBIM HApWI HA YIULAX TOPOJOB MHOTO BEKOB Ha3a/l, TPYIHO CPaBHUBATH
C IIYMOM B COBPEMEHHBIX MeETralojMcax, OJHAaKO, U B ropojax IpoOLLIOro, U B
METaroJMcax HaCTOAIIEro MPUCYTCTBYET IIYMOBOE 3arpsi3HEHHUE.

WuxenepHsie METOJbI OOPHOBI C IIYMOM Oa3WpyIOTCS Ha TEOPETUYECKUX
OCHOBAX, 3aJl0OKEHHBIX B KoHIe XIX - Hauvane XX Beka: BOJHOBOM,
F€OMETPUYECKOW M CTATUCTUYECKOW TEOpUSX AKYCTUKU. biuskas HaM uctopus
060pbObI ¢ mrymoMm B XX Beke HaunHaeTcs B 1920 romax u MoxkeT ObITh pa3duTa Ha
TPH YCJIOBHBIX dTamna:

1) mpeaBOEHHBIN MEPUOLI;
2) MOCIEBOCHHBIN MEPUOT;
3) cOBpeMEHHBII MEPUO/I.

B npensoennsiit nepuona (1920-1930 rr.) Oputn co31aHbl IEPBbIE IIYMOMEPHI,
HA4YaTO KOJIMYECTBEHHOE W3yYEHHE HEKOTOPBIX IIYMOBBIX MCTOYHUKOB (B
YaCTHOCTH, CaMOJIETOB), BBIIIOJIHEHBI TEPBBIE TIIATEIbHBIE HCCICIOBAaHUS B
00JacTH 3BYKOU3OJISINH, 3BYKOIOTJIONIEHHS], pAaCIIPOCTPAaHEHUs 3BYKA.

B nocneBoennsiii nepuoa  (1950-1970 rr.) npoucxoauT CTaHOBJIEHUE
MPUKJIAAHOW aKyCTHUKU. DTO Pa3BUTHUE HOBBIX METOJOB HCCIEIOBAHMI, CO3IaHHE
BBICOKOTOYHOM aKyCTHYECKOM ammapaTypbl, pa3padOTKa HOBBIX aKyCTUYECKUX
MaTEpUajoB, TIIyOOKHE HCCIEAOBAaHUS B PA3IUYHBIX OO0JIACTSAX, CBSI3aHHBIX C
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oOpa3oBaHMEM 3ByKa, pa3padoTka U U3YYEHUE CBOMCTB NIYMO3AIIUTHBIX
KOHCTPYKIIMH, pa3paboTKa pa3HOOOpa3HbIX METOJUK U3MEPEHUM.

B 1960—1970 rr. BO MHOruMX CTpaHax pa3pabaThIBalOTCS CTaHIAPTHI IO
myMy u BuOpauuu. CTaHAapThl MO IIYMYy BBINYCKAIOTCA KaK pa3IuYHbIMU
MEXIyHApOJHBIMA OpPraHW3alUsIMU, TAK WM HAUWOHAIBHBIMH BemoMcTtBamu. C
T€YEHUEM BPEMEHU YHCIIO MPUHATHIX U BBINYIICHHBIX CTAHAAPTOB PE3KO BO3POCIIO,
1 3a nociaegaue 20 geT ObUIO BBHIMYUIEHO CBhINIE 50 MEXIyHApOIHBIX CTaHIApPTOB
[0 METOJIAaM M3MEpEHUs IIyMa KOMIIPECCOPOB, BEHTHIISILIMOHHBIX CUCTEM, TypOuH,
CTPOUTEIBHBIX MAIlWH, BBIYMCIUTEIBHBIX MAIIMH U Jp. IlepBblii OoTE€4eCTBEHHBIM
CTaHAapT B 3TOM obnactu ObuT MPUHAT B 1976 T.

CoBpemennsblil nepuos (1980 — mo Hacrosiee Bpemsi) XapakTepu3yeTcs B
MIEPBYIO OYepe/lb IPUMEHEHHEM HOBBIX BHJIOB TPAHCIIOPTHBIX CPEACTB (MOJBHKHON
COCTaB Ha 3JIEKTPOMAarHUTHOM ITOJBEIIMBAaHUN, aBTOMOOMIIN C 3JIEKTPOJBUTATEIIEM
U JIp.). DTO YCHUJIMBAET apCeHAJl ITyMO3alllUThI, OJJHAKO CTABAT U HOBBIE TPOOJIEMBI B
CBSI3U C IOSIBIICHMEM HOBBIX HCTOYHUKOB IIyma. Takue cCOUUaIbHbIE MPOLECCHI, KaK
HENPEPBhIBHOE YBEIUUYEHHUE 0J1arocOCTOSAHUS (HApUMeEp, YUCIIO aBTOMOOMIIEH - eaBa
JIM HE OCHOBHOM MCTOYHHMK IIIyMa B ropojax 3a mnocienHue 20 JeT - yJBOWIOCh) U
ypOaHu3aus BEAyT K CEPbE3HOMY YCIOXKHEHHUIO Po0ieM 00pbObI ¢ ITyMOM.

Orpaauth cebs OT IIymMa BO3MOXKHO JIMIIb B TOM CJIy4yae, €CId BbIEXaTh
JAJIeKo 3a Mpeaenbl ropoja. ['opoickas KBapTHpa OCTABISIET HaM TOJIBKO OJMH
BBIXO/I - 3BYKOM3OJISILIMI0. MHOTME COBPEMEHHBIE CTPOUTENBHBIE MAaTEPUAIBI YHKE C
YCHEXOM PpEeIIalT ATy mnpobsiemy. s 3amuThl OT IIyMa HEOOXOIHMMBI HOBBIE
pemieHusT 1[0  HUCIOJIb30BAaHUIO  MAarepuajoB €O  3BYKOM3OJSLMEH U
3BYKONOTJIOLIAIOIUMHU CBOMCTBaMU IIpU IIPOEKTUPOBAHUU 3/1aHUH,
MIPOU3BOJCTBEHHOI0 OOOpPYAOBAaHMS, TPAHCIOPTHBIX CPEACTB. 3HAYUTEIbHBIN
3¢ (PeKxT oKas3bIBACT palMOHaJbHAs IUIAHUPOBKA 3aCTPOMKUM U 0JaroycTpoicTBO
KWIbIX paiioHOB. Jlake HeOousbluas 3ei€Has MoJjioca KyCTapHUKAa BIOJb JOPOTH
CIIOCOOHA B HEKOTOPOM CTENEHU PACCEATh M MOTJIOTUTH IIyM. CaM 4eloBEK MOXKET
CHHU3UTH LIYMOBOE BO3JEHUCTBUE, IPUUMHON KOTOPOTO SBIIIETCA OH caM. Harmpumep,
YMEHBILIUTh 3BYK TEJIE€BU30Pa, My3bIKaJIbHOIO LIEHTPA Yy ce0sl 1oMa, HE CTaBUTh cede
0[] OKHO MallMHY C BKJIKOYEHHOW CurHanu3auuer. Beap BCE 3TO B HMHTEpEcax
3JI0POBbS CAMOT'0 YEJIOBEKA.

B 1959r. 6buta coznana MexayHapoHas opraHu3aius no 6opbr0e ¢ mryMoMm.
Bboprba ¢ nrymMoM — 3TO CiOKHasg KOMILIEKCHAsl npobiemMa, Tpedyromas 0obIInuX
YCWINM U CpelcTB. TUIIMHA CTOMT JECHEr U HEMaNbIX. MICTOUYHMKH IIymMa BEChbMa
pa3zHOOOpa3Hbl U HET €AUMHOTO crocoba, MeToja OopbObl ¢ HUMHU. TeM He MeHee,
aKyCTUUECKas HayKa MOXET NpeMIokKuTh 3PGEeKTUBHBIE CpeAcTBa OOpHOBI C
ITYMOM.

s cuudicenuss wiyma 8 npouzBOOCMEEHHBIX NOMEWeHUSX NPUMEHSIOM
PA3IUYHbLE MEMOObl:

1. ymeHbIlIEHHE YPOBHS IIyMa B UCTOYHHUKE €r0 BOSHUKHOBEHUS;

2. ocnabiieHue ImIymMa Ha  MOyTAX  nepenadd  (3BYKOIOIJIOUICHHE,
3BYKOM30JIALIMS, YCTAHOBKA MIYLIUTENEH IIyMa);
palroHaIbHOE pa3MelleHue 000py1I0BaHuS;

IPUMEHEHUE CPEJICTB NHINBHUIYaIbHOW 3aILUTHI.

B w

52



Haunbonee »ddexTuBHbIM sBISETCS O0ppda ¢ MIyMOM B HCTOYHUKE €ro
BO3HUKHOBeHUs.  IllymMm  MexaHM3MOB  BO3HUKaeT  BCJEICTBUE  YNPYTUX
KoJIe0aHWil, KAK BCETO MeEXaHW3Ma, TaK W OTAENbHBIX ero ngerameit. Jlms
YMEHBIIICHUSI MEXaHUYECKOTO  IIIyMa HEOOXOJUMO  CBOECBPEMEHHO  TPOBOJUTH
PEMOHT 00OpPYAOBaHUSA, 3aMEHSATh YAapHBIC MPOIECCHl Oe3yJapHBIMH, MPUMEHSIThH
NPUHYAUTETFHOE CMa3bIBAaHUE TPYIIUXCSI IOBEPXHOCTEH U T. 1.

CHIWKEHHEe adpOIMHAMUYECKOTO  IITyMa MOKHO JOOUTHCS  YMEHBIIICHUEM
CKOPOCTH Ta30BOTO TIOTOKA, VIYYIICHHEM adpPOJUHAMHKHA  KOHCTPYKIIHH,
3BYKOM3OJISIIIMM M YCTAHOBKOW TIYIIUTENICH. IJICKTPOMArHUTHBIE TTYMBI CHUKAIOT
KOHCTPYKTUBHBIMU U3MECHCHHUSIMU B JICKTPUUCCKUX MAIIUHAX.

K apxuTekTypHO-TIIIaHUPOBOYHBIM METOaM 3alTUThI OT IITyMa OTHOCST:
1.  pammoHaIbHBIE aKyCTHYECKUE PEUICHUS TUIAHUPOBOK 3IaHUNA W TEHEPATbHBIX
MJIAHOB OOBEKTOB (KOHIIEHTPAITHS IIEX0B ¢ OOJIBIIIMM YPOBHEM IITyMa M yJaJeHUE UX
OT JPYTUX TPOU3BOICTBCHHBIX MTOMEIIICHUH);

2. paloHANBHOE pa3MEIICHUE TEXHOJOTHYSCKOTO O0OpyAOBaHUS, pabOuYnx
MECT;
3. palMoHABPHOE AaKyCTHYECKOC IUIAHUPOBAHME 30H M PEKHMa PadOTHI

ITYMHOTI'O O60py,Z[OBaHI/I$I, ABHIKCHHUA TPAHCIIOPTHBIX CPCACTB H TPAHCIIOPTHBIX
ITOTOKOB,

4, CO3JaHHE IIYMO3aUIUTHBIX 30H B Pa3JIMYHBIX MECTaX HAXOXKJIEHUS YEIOBEKa;
S. JiecHble HacaxkaeHus (YMeHbIIatoT myM Ha 10 — 15 1b);
6. MHTEHCUBHOCTbH ITyMa B MOMEIICHUSX 3aBUCUT HE TOJIBKO OT MPSIMOTro, HO U

OT OTPa’XCHHOI'0O 3BYKA4, KOTOpBIﬁ MOKET OBITh YMCHBIICH 3a CYCT YBCIIMYCHHUA
IIomaayv 3ByKOIIOTJIOIICHUS ITIOMCIICHUA, T.C. HGO6XOI[I/IMO IMPHUMCHSTH!:

7. MOKPBITHE BHYTPEHHUX IOBEPXHOCTEH IMOMEIIEHUS 3BYKOIIOTJIOIIAIOIITUMHU
00JIMIIOBKAMH;
8. pa3MeleHrne B MOMEIICHUAX MTYYHBIX 3BYKOIIOTJIOTUTENICH (0OOBEMHBIC Tela,

3allIOJIHCHHBIC 3BYKOIIOIIOIIAOIIUM MAaTCPHaJIOM U ITIOABCIICHHBIC K HOTOJ'IKY).
K OPraHu3alMMOHHO-TCXHUYCCKHUM MCTOJaM 3alllUThI OT IIyMa OTHOCAT:

1. NPUMEHEHNE MaJOUIYMHBIX TEXHOJOTHYECKUX IMPOLIECCOB MyTEM U3MEHEHMS
TEXHOJIOTUU TTPOU3BOICTBA, CIIOCOOOB 00pa0OTKU, TPAHCTIOPTUPOBAHUS MaTepUaa;
2. OCHAIICHHE IIYMHBIX MalIMH CPEICTBAMHU AUCTAHLIMOHHOTO YIIPaBJICHMUS;

3. NPUMEHEHNE MaJIOITyMHBIX MAallliH, N3MEHEHNE KOHCTPYKTUBHBIX JJIEMEHTOB
MAIINH, UX COOPOYHBIX €IMHHIL;

4, YCTPOMCTBO SKPAHOB (C MOKPHITUEM MX 3BYKOU3OJUPYIOIIMMHU MaTepraIaMu)
MEX/Iy MaIIMHOW U pabOYUM MECTOM;

5. COBEPIICHCTBOBAHNE TEXHOJIOTUN PEMOHTA U 00CTY)KUBAHUS MAIIIHH;

6. UCTIONb30BAaHUE PAIIMOHANBHBIX PEXHUMOB TPyJa M OTAbIXa paOOTHHUKOB Ha
ITYMHBIX TPEIIPHITHAX;

7. COKpaIl[eHHE BPEMEHHU HaXO0KJCHUS B IIIyMOBBIX YCIOBHUSX;

8. TUTHCHUYECKUI KOHTPOJIb YPOBHEH IITyMa Ha pabo4ynx MecTax.

OpraHu3aliiOHHO-TEXHUYECKUE  METOIBI  OOCCIICUMBAIOT  3HAYHTEIHHOE
CHIDKCHHE YpOBHS 3ByKa. B Tex ciydasx, KOIJIa TEPEUMCIICHHBIE METOABI HE
00eCcreuynBalOT  HEOOXOJUMOTO  CHHKEHUS  IIyMa, MPUMEHSIOT cpedcmad
unousuoyanvrou sauumol (CH3) — TPOTHUBOIITYMBI.
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HpOTI/IBOH.IYMBI moapasacIAOTCA Ha TpU THUIIA:

. HayWHUKY, 3aKpbIBAIOIIUE YIIHYIO PaKOBHHY. B 3aBUCMMOCTH OT 4acTOTbI
OHM 0o0ecreYnBalOT CHUKeHUe 1myma Ha 7—47 nb;
. 6K1a0bIUU, TIEPEKPBIBAIONIME HAPYXKHBIM CcIayxoBod KaHan (Oepymu). B

3aBHCUMOCTH OT YacTOTHI OHU 00ECTIeYUBAIOT CHIDKEHHE YpoBHS ryma Ha 5—20 nb.
WX M3roTaBIMBaIOT U3 CIIEHUAIBHOTO YIABTPATOHKOTO BOJIOKHA, a TAKXKE U3 PE3UHBI
WM 00HUTA;
. uileMbl, 3aKpHIBAIOIINE YacTh TOJOBHI U YIIHYIO paKkoBUHY. [IpuMeHstoT npu
OUYEHb BBICOKUX YPOBHSX Iyma (6omee 120 nb).

3. 3akilouyenmue

CuuTaro, 4TO TrUNOTE3a, BBIABUHYTAas B Hadalle paldOThl HAaJl IMPOEKTOM,
okazanach BepHOW. Illym MokeT ryOWUTENbHO BIMATH Ha PACTEHUS U >KUBBIC
OpraHU3MBbl, CKa3bIBAETCS HA 3JOPOBBE M CAMOYYBCTBHUH YEIIOBEKA.

Jlaxxe HECHbIIMMBIE HAIIUM YXOM 3BYKH HEKOTOPBIX YacTOT BPEIOHBI IS
OpraHu3Ma 4YejoBeKa U OOJBIIMHCTBA JPYTUX KUBBIX opraHu3MoB. WHppaszByku
0COOEHHO HETaTUBHO JEHUCTBYIOT Ha MHTEJUIEKTYyalbHbIE CIIOCOOHOCTH, BIMSAIOT HA
HaCTPOEHHE, CIIOCOOHBI BBI3BATh y YEJIOBEKA UCIYT, TPEBOIY, CTpax, Cl1aboCTh, KaK
[0CJIE HEPBHOTO MOTPSICEHUS. YIbTPa3ByKH, 0OCOOEHHO B raMMe IPOU3BOACTBEHHBIX
IIyMOB, B IIEPBYIO OYEPEb BO3JACUCTBYIOT HAa KJIETKH HEPBHON CUCTEMBI.

B HacTosiiee Bpemsi pa3paboTaHbl Mepbl OOPBOBI C ITYMOBBIM 3arps3HEHUEM,
IIPUMEHSIOTCS TEXHHYECKHME YCTPOWCTBA, YMEHBIIAIOIINAE IPOU3BOJICTBEHHBIE
ITyMBI.
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https://moluch.ru/archive/95/21473/
https://studfiles.net/preview/3564139/page:4/
http://www.pravda.ru/science/planet/environment/38060-
https://lektsii.org/10-91945.html

YueOHO-UCCIe10BATENbCKUIA MTPOEKT
1o TeMe «ATMoc(epHoe 1aB/IeHHEe — IOMOIIHUK YeJI0BEKa»

1. BBeaenmue

ATMochepHoe JnaBieHUE - O3TO JaBlieHWE arMoc(epHOro BoO3Ayxa Ha
HaXOJsAIIMecs B HEM NpPEeIMEThl M Ha 3eMHYIO MOBEPXHOCTb. Bech 3emHOU Imiap
OKYThIBaCT HEBHJMMBIM clloeM atMmocdepa. bmarogaps Ttakoii 000104YKe
MOBEPXHOCTh 3€MJIM MEHbIIIE HArpeBaeTcsi NHEM U MEHbBIE OCTHIBACT HOYBIO,
co3/1aBasi YCJIOBHsI JJIsl CYIIECTBOBAHUS XU3HU. ATMochepa ImpeaoxpaHseT 3eMIIo
OT MaJIeHUs] METEOPUTOB, a O30HOBBIN IKPaH BEPXHHUX CIOEB aTMOC(hEpHl 3allUIIacT
BCE€ KMBOE Ha 3eMJIe OT U30bITKA YIbTPAPHUOIECTOBBIX JTyUeH.

Heny pabomwi: mOKa3aTh 3HAUYEHHE aTMOC(HEPHOTO MABJICHUS B >KU3HU
YeJIOBEKA U )KUBBIX OPraHU3MOB.

3adauu:

1. PaccmoTperps moHsATHE aTMOC(EPHOTO [aBlEHUS; ONPENENIUTh (PAKTOPBI, OT
KOTOPBIX OHO 3aBUCHT.

3. 3y4uTh UCTOPUIO OTKPBITHS U U3MEPEHUSI aTMOC(HEPHOTO JaBJICHHUS.

5. PaccMoTpeTh BIMSHHE aTMOC(EPHOTO JABJICHHS HA CaMOYYBCTBUE YEJIOBEKA U
’KUBBIX OPTaHHU3MOB.

6. [lokazaTh npuMeHEeHHE aTMOC(EPHOTO JABJICHHS B YCTPOMCTBAX U TEXHHUYECKUX
MPUCTIOCOOTCHUSX.

Tunome3za: JlaBnenue armocdepbl OKa3bIBa€T OOJBIIOE BIMSHUE HA JKUBBIC
OpPraHMU3MBI, CYIIECTBYIOT CIHOCOOBI YMEHBINIEHHS BO3JECHCTBUS MOBBIIMICHHOTO H
MOHM)KEHHOTO aTMOC(EpPHOro JaBJEHUS Ha YEJIOBEKa; CO3/JaHbl YCTpPOWCTBA M
TEXHUYECKUE TPUCIIOCOOIEHNUS, paboTaolne Ha aTMOC(HEPHOM /1aBIICHUU.

2. OCHOBHasl YacTh

2.1 llonsiTHe aTMOC(hepbI U AaTMOC(HEPHOTO TaABJICHUS

AtMocdepa — 3To razoBasi 0001049Ka (BO3/1yX), OKpYyKarolas 36eMHOU 11ap u
CBSI3aHHAsI C HUM CWJION TspkecT. OHa mpecTaBisieT co00i cMech ra30B, BOISIHOTO
napa u mnpumecedd (adposoneit). Ilo cocraBy BO3IyX y MOBEPXHOCTH 3EMJIH
coaepxkut 78% azota (N;) u oxoisio 21% xucnopona (O;), T.e. Ha 3T JBa DJIEMEHTA
npuxoguTcs: okono 99% oObeMa Bo3ayxa. 3aMeTHasl J0Js NMPUHAJICKUT APTOHY
(Ar) — 0,9%. Baxxubie coctaBHbIe yacTu atMocepbl — 030H (O3), YTIIEKUCTBIN ra3
(CO,), a Takxe BOASHON Map. 3HAUYEHUE ITUX Ta30B OMPEIEIACTCS MPEK]E BCETO
TE€M, YTO OHU OYEHb CHWJIBHO TMOTJIONIIAIOT JYYUCTYH) DSHEPrUI0 U TEM CaMbIM
OKa3bIBAIOT CYIIECTBEHHOE BIHUSHHE Ha TEMIEPaTypHBIA PEXKUM TOBEPXHOCTHU
3eMJIM B aTMOC(ephl. YTIICKUCIBIN ra3 sBIsSETCS OJHON M3 BaKHEHUIIIMX COCTABHBIX
gacTeil nmutanus pacteHuil. OH moctymaeT B aTMocdepy B pe3yibTaTe MPOIECCOB
TOPEHHUS], AbIXaHUS >KUBBIX OPraHW3MOB W THUEHHS, PACXOJYETCS K€ B Ipoliecce
ycBoeHUs ero pacteHusmu. O30H, O0JbIIas 4acTh KOTOPOTO COCPEIOTOUEHA B TaK
Ha3bIBAEMOM O30HOBOM CJI0O€ (O30HOBBIM JKpaH), CIYXUT €CTECTBEHHBIM
MOTJIOTUTENIeM yibTpadroneToBoro uznydenus ConHIa, TyOUTEIbHOTO JUTS dKUBBIX
OpTraHU3MOB.
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ATMochepHOe AaBieHHE — 3TO CHIIA, KOTOpasl JAEMCTBYET Ha MOBEPXHOCTD.
NubiMu  ciioBamMHM, B KaXKI0M TOUke aTrMocdepbl aBICHHE paBHO Macce
BBIIIIEJIEXKAIIETO CTOJI0a BO3AyXa C OCHOBAHUEM, KOTOPOE PABHO €JIMHULIE.

AtMocdepHoe, Wi GapoMeTpUYecKoe, JaBJICHUE HA MOBEPXHOCTH 3EMIIH
HEPABHOMEPHO U HEMOCTOSIHHO. BennumHa ero 3aBUCUT OT TeorpapuuecKux
yCIIOBUM, BPEMEHHU Tojla, CYTOK M Pa3IMYHbIX aTMOchepHbIX sBieHuil. [lo mepe
yAalleHusT OT TOBEPXHOCTH 3EMJIM HAOJIOMAETCs YMCHBIICHHE MaBJICHUS, IMPHU
OIyCKaHWH B TIIyOOKHE 3€MHBIC He/pa - MOoBhIIIeHWEe. B m000# Touke aTtMocheps
WM 3€MHON TMOBEPXHOCTH aTMOC(EPHOE AAaBJICHHE BBIPAKACTCS BECOM BCETO
BBITIICJICIKAIIETO CTOJI0A BO3IyXa C OCHOBAHHEM, PAaBHBIM CIUHUIIE.

Benmnunna atMocdepHOro MaBJICHUS 3aBUCUT OT aOCOJIOTHOW BBICOTHI
MECTHOCTH M Temmeparypsl Bo3ayxa. C BbICOTONM arMmochepHOEe HTaBIICHHE
YMEHBIIIAETCS B CBSI3U C YMEHBIIICHHEM BBICOTHI BO3AYIITHOTO CTOJI0A.

st u3mepeHus aTMOCEPHOro JaBJCHUS CYLIECTBYET HECKOJIBKO €JIMHUIL
U3MEpPEHUS: MHUITUMETPbl PTYTHOTO CTOJI0A; MWUIMOAphl, TNACKald WIH
reKTOMacKalu.

2.2 UuTepecHoe 00 aTMocdepe

1. Cmecov 2azos. Atmocdepa 3emiin umeer ToauHy 480 KM M COCTOUT W3

cMecH okoJio 16 razos:

A3ort (78,08%)

Kucnopon (20,94%)

Aprod (0,934%)

VYrnexucieri ra3 (0,035%)

Heon (0,0018%)

I'enuii (0,00052%)

Meran (0,00017%)

Kpunron (0,000114%)

Bonopox (0,000053%)

3akuch azota (0,000031%)

Kcenon (0,0000087%)

Jpyrumu razamMu SIBISIFOTCS OKHChH YTJIEPOJia, ABYOKHCH CEpbI, IBYOKHCHh a30Ta H
aMmMHuak, kotopsie 3anumarot 0,00003% atmocdepsr 3emin.

2. I[Iamb cnoes. ATmocdepa menauTcs Ha 5 cioeB: Tpomocdepa - 3TO CJIOM,
OJI>KalIUi K TOBEPXHOCTH 3€MIIM, OH UMEET TOJIIIHUHY OT 7 70 20 KM U COAEPKUT
nosoBuHy atMocgepsl 3emun. CTparocdepa HaumHAeTCs HaJ Tporochepoil u
3aKaH4yMBaeTcs okoJio 50 kM Hax 3emiiei. B aToM citoe JIeTaroT caMoJIETHI, YTOOBI
n30exaTh TYpOYJEHTHOCTH M TMPEoAO0JieTh OOJIbIlIee PACCTOSTHUE, HCIOJIb3Ys
MeHbIIE TOoIuIMBa. Me3zocdepa HaunHaeTcs B 50 KM M mpoctupaercs 10 85 KM B
BBICOTY, 9TO caMasl MpoxJjajHas 4acThb aTMOc(epbl ¢ yCpeAHECHUEM TeMIepaTyphbl
munyc 90 rpagycos no llenbcuro. Tepmocdepa npoctupaercs ot 90 km g0 500-
1000 kM, TtemmepaTypa MoxeT npoxoauth 10 1500 rpamycoB mno Ilenbcuro.
Ok30ctepa ABISETCS BHICIIMM CIIOEM M IIUPOKO COJEPKUT YACTHUIIBI BOJIOPOJA H
TS,

3. bonvwas evicoma, moukas ammocgepa. Ilo mepe yBenMueHUS BBICOTHI
aTMocdepa CTAaHOBUTCS BCE€ TOHbIIE W TOHbIIE. JlaBmeHue Bo3myxa B dk30chepe
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Ype3BbIYAMHO HHU3KOE M3-3a €ro OONbIIOW BBICOTBI W PACCTOSIHUS MEXKIY
MOJIEKYJIAMHU.

4. Jlunua Kapmana. CornacHo MexayHapoJHOW aBUAlIMOHHOW denepanuu,
BbicoTa B 100 kM HaJl ypoBHEM MOpPS 3eMJIM MPEACTABISIET COOON TPAHUILY MEXIY
aTMocgepoil 1 KOCMOCOM. DTa rpaHuIla Ha3bIBaeTcs JuHuel Kapmana.

5. Tponocgepa nromuee. Camasi HU3Kasi 4acThb Tporocdepbl - 3TO cCaMbIi
TEIUIBIA Y4aCTOK CJIOSl, U OH IJIOTHEE, YEM BCE €r0 HAJIOKEHHBIE CJIOM, MOCKOJIBbKY
OonpIiii  aTMOC(EpHBI BEC HAXOIUTCS CBEpPXy Tpormochepbl U BBI3BIBACT €€
CUJIBHOE C)KaTHeE.

6. Temnepamypa 3emnu pacmem. I'M00aNbHBIM KIMMAT HW3MCHSUICA Ha
MPOTSDKEHUH Bcel uctopud. B Hacrosmiee Bpemss Mbl HaOMOAaeM HEOOBIYHOE
OBICTpOE TOTEIUICHHE. JTO TMPOUCXOIUT W3-3a MAPHUKOBBIX Ta30B, KOTOPHIC
YBEIIMYMBAIOTCS M3-3a YEJIOBEUECKON NEATENbHOCTU, U OHU 3aJCPKUBAIOT TEILJIO B
atMocdepe.

7. O30noswiti crou. ONHON U3 CaMbIX BaXXHBIX YacTell aTMocdepsl sIBISETCS
O30HOBBIM CIIOM, HaxoAsImMiics Ha BbicoTe 19-32 kM Haj MOBEPXHOCTHIO 3eMIH,
norjoiaer OoNbIIYI0 YacTh yibTpaduoneroBoro uznyuenus Connna. B 1985 romy
HaJ AHTapKTUKOM Obli1a OOHApy»KeHa JAbIpa B 030HOBOM CJIOE.

8. Xnop enusem na ozon. OQUH aTOM XJIOpa MOXKET YHUUYTOXHUTH OoJiee cTa
THICSIY MOJIEKYJ O30HA. OTO YXY/AIICHUE TMO3BOJISIET OrPOMHOMY KOJIMYECTBY
yabTpadUOJIETOBBIX JIy4el JOCTUTaTh 3€MJIM, YTO MOXET BbI3BAaTh pPaK KOXKU U
KaTapakTy y JIIOJIeH, a TaK)Ke HAHECTH Bpe )KUBOTHBIM.

9. Ceseproe cusnue. ABpopa (Takke HazbIBaeMas TIOJSIPHBIM CBETOM) BHJIHA
B 00JIaCTSIX BBICOKHUX IIMPOT. DTO MEPLAIOIIUE 3aBEChl CBETA, BUJUMbBIC HOYBIO.
OHu oOpasyroTcs u3-3a 3apsikeHHbIX 4acTull oT CojHIa, yIapsiolmX BEPXHIOH
atMocdepy HaJ MOJTIOCAMH.

10. Iouemy 3emna xasxcemcsa cuneu? COHEUHBIN CBET PACCEMBAETCS BO BCEX
HaIpaBJICHUSIX BCEMU ra3aMH, MPUCYTCTBYIONUMU B aTMocdepe 3emiu. [TockonbKy
CUHUHN CBET MMEET KOPOTKHUE JJIMHBI BOJH, OH pacceuBaeTcsl OOJIbIIe, YeM APyTHe
1BeTa. JTO J1aeT 3eMJjie CUHUI OpeoJl Mpu HaOmoeHnr u3 kocMoca Ha 6opty MKC
Ha BbicoTE OT 402 10 424 km.

11. Temnepamypa na xaxcoom cioe. Temrieparypa B pa3HbIX CIOSX 3€MHOM
aTMoc(epbl 3aBUCUT OT BIAXXHOCTH, COJIHEUHOM paauaiv U BbICOTHL. Camble
XOJIOJHBIE TeMIEPaTypbl MOTYT ObITh HalJIeHbI 0K0JIO Me3ochepsl (85 kM - 100 km
HaJl TOBEPXHOCTHIO 3emiin). B TO BpeMs Kak caMble TEIUIble TEMIIEPATYPHI JeKaT B
TepMocdepe, KOTopast MOTy4aeT CUIbHOE HOHU3ZUPYIOUIEE U3TyUEHHUE.

12. Memeopwr ceoparom 6 ammocgepe. MeTeopbl CTOPAIOT B XOJIOTHOM
atMocdepe 3emin — cioit mezocepsl. Korga MmereopuT HauYMHAET BXOAUTH B ATOT
CJIOM, OH OBICTPO HATBHIKAETCS Ha YacTHUIIBI Me30c]epbl. A TMOCKOIBKY CKOPOCTh
METEOpHTa OYEHBb BBICOKA, OH OBICTPO TEHEPUPYET OOJIBIIOE KOJUIECTBO TEIUIa (13-
3a BBICOKOTO TPEHHUSI MEXAY dacTUIlamMu me3zochepbl u mereopoMm). OH HaYMHAET
CBETHUThHCH.

13. Hownocgepnoiii cnou. Wonochepa - 3T0 007acTh BEPXHHX CIIOCB
atmocdepsl ¢ BeicoToit oT 60 mo 1000 kM, KoTOpasi oxBaThIBaeT Tepmochepy, a
Takke 4acTtu Mezochepbl u 3K30chephl, 3apsikaercs usnydenuem orT ComHIa.
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Honocgepa urpaer pemarolryo posib B paCIpOCTPAHEHUM PAAMOCUTHATIA BOKPYT
3emnu. ['eomarHuTHble cojiHEUYHbIE OypH, BBI3BAHHBIE COJIHEUHBIMU BETPaMU U
COJIHEYHBIMH BCIIBIIIKAMH, MOTYT HapyILIUTh aKTUBHOCTh B HOHOC(EPE, UYTO MOXKET
BbI3BaTh TPYAHOCTH C NEpeJadyeil pailoCUrHajga U CUTHAJIOB INI00AJIbHON CUCTEMBI
NO3ULIMOHUPOBAHMSL.

14. Maenumocgepa 3emau - camasn cunvnas. MarautHoe mnosne 3eMIiH
nocturaet 58 000 kM B KOCMOC, U 3Ta 00JacTh Ha3biBaeTcss MarHutocdepoi. OHa
MpeAoTBpallaeT MonajgaHue Ha 3emiato  OonpmmHCTBA  4yactul — CosHua,
MEPEHOCHUMBIX COJHEYHbIM BeTpoM. Y ConHIa W JApyrux IUIAHET €CTh
MarHutocdepsl, HO y 3eMiu camasl cuibHas u3 Bcex. Kpome Toro, rOKHBIM H
MarHUTHBIN MOJIOCHI 3EMIIM U3MEHSIOTCS ¢ HEPETYJSIPHBIMUA MHTEPBAIAMHU B COTHU
TBICSY JIET.

15. Ilpupooa »sx30cghepvi. Yactuipl, TpHUCYTCTBYIOMME B 3K30chepe, Ha
caMoOM JieJie He BeIyT ce0sl Kak rasbl. JTO CBSI3aHO C TEM, YTO YaCTHUIbl HAXOIATCS
TaK JAJIEKO APYr OT Jpyra, YTO MOTYT IEPEMEIAThCA Ha THICAYM KWJIOMETPOB, HE
cTasikuBasicb. CBOOOJHO NBIKYILMECS YacTHUIIBI HENPEPHIBHO YXOASAT B KOCMOC,
cienyst 0aNTMCTUYECKUM TPACKTOPUSIM.

2.3 Uctopus n3ydeHusi aTMOC(EepPHOro JaBJIeHUSA

[TepBbie cBeEHMS O BIMSHUM OHUKEHHOIO OapOMETPUYECKOTO JAaBICHUS HA
OpraHu3M YEJOBEKa TEPSIOTCS B AaJEKOM MpouuioM. OHU CBSI3aHBI C ONMKUCAHUEM
JNEUCTBUSA BBICOKOTOPHOTO KiIMMarta. BeposTHO, OJHO M3 CaMbIX PAaHHHUX YKa3aHWUHN
Ha OOJIE3HETBOPHOE JIEWCTBHE PA3PEKEHHOr0 BO3AyXa NPUHAMIEKUT APHUCTOTENIO,
omK1O0YHO ToJiaraBiieMy, 4yto na rope Onumn (2985 M) yeIoBEK HE MOXKET >KUTh,
TaKk Kak "HE MOXET JbIIaTh BO3AYyXOM, CIHMIIKOM TOIKHAM [JIA JIBIXaHHUS'.
Heckonbko no3xe (336 r. H. 3.) rpeyeckuid uctopuk Ilmytapx B onvcaHuu moxoaoB
Anekcannpa MakegOHCKOr0 OTMEYall, 4TO MPHU MEPEXO0/ax Yepe3 TOpPHbIE XPeOThI
JIETUOHEPbl YacTO >KAJIOBAIWCh HAa TOJIOBHYIO 0OJIb M HEIOMOraHHe, T. €., HO
CYLIECTBY, OH yKa3aj Ha JBa Hauboyee pacHpOCTPaHEHHBIX CHUMIITOMAa TOPHOM
0011e3HM.

B nanpHeillieM MHOIrMe MyTEIIECTBEHHUKH: Teorpadpl, KyIIbl, MOHAaxH,
€CTECTBOMCIBITATENN - B IYTEBBIX 3aMETKaX ONMUCBHIBAIM Pa3JIUYHbIE CHMIITOMBI
rOpHOU 0OJIE3HU, KOTOPOH OHM CTpajajid BO BpeMsl NMPEObIBaHUS B BHICOKOTOPHBIX
parioHax. Tak, WcnaHckuM ue3yuT AKocra, nyremectBoBaBmuid B 1590 1, B
10)kHoaMepukanckux Kopaunbepax, nucan: " yOenuncs, 4TOo BO3AYX 3/€ChH
HACTOJIbKO HEKEH M TOHOK, YTO SBJISIETCSI HECOPA3MEPHBIM C JbIXaHUEM YEJIOBEKa,
Hy>KJ1aro1ierocst B 6osee rpyoomM Bo3ayxe, U 4 IMoJarair, YTo KIMEHHO 3Ta MPUYUHA
TaK CUJIbHO JICMCTBYET Ha KEIYJOK U HapylIaeT Bce Apyrue GpyHKiuun'.

B 1640 rony Benukuii repuor TOCKaHCKMH pelIds yCTPOUTh (DOHTAH Ha
TEeppace CBOEro JBOpIa W MpHUKa3ald Jisl 3TOrO MOJABECTH BOAY M3 OJuKailliero
03€epa C UCIOJIb30BaHWEM BcachiBarolero Hacoca. [Ipurnamennsie ¢piaopeHTHIICKIE
MacTepa CKa3ajH, 4TO 3TO HEBO3MOKHO, IIOTOMY UTO BOAY HYKHO ObLIO BCAachIBaTh
Ha BBICOTY Oosiee 32 ¢yTtoB (Oonee 10 MmeTpoB). A modyemy BoJia HE BCaCchIBaeTCs HA
TaKyl BBICOTY, OOBSCHUTh He MoIuM. ['epuor mompocui pa3oOpaTrbcs BEIHKOTO
yueHoro WUranuu ['anuneo Nanmwites. ['anuiielt mepBbIM BBICKa3ail MBICIIb O TOM, 4TO
BO3/yX OKa3bIBAa€T JaBJICHUE HA MOBEPXHOCTh 3eMJIM. XOTs YUEHBIN yKe ObLI cTap
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U OOJICH U HE MOT 3aHATHbCS SKCIEPUMEHTAMM, OH BCE-TAKU MPEINOJIOXKHII, UYTO
pelieHre Bompoca JISKHUT B 00J1aCTH ONPEEIICHHs Beca BO3AyXa U €ro JaBJICHUS Ha
BOJHYIO ITOBEPXHOCTh 03€pa.

3a paspelleHHe 3TOro BOINpPOca B3sUICS y4YeHUK [anmiies OBaHIKEIUCTa
Toppruuennu. [lmg HpOBEpKH THUMNOTE3bl CBOErO0 YYUTENS OH NIPOBEN CBOM
3HAMEHUTHIN ONbIT. CTEKISIHHYIO TPYOKY JUTMHOM 1 M, 3alasHHYI0 C OJIHOTO KOHIIA,
3aMOJIHWII TIOJIHOCTBIO PTYTHIO, M, IUJIOTHO 3aKPbIB OTKPBITHIM KOHEI] TPYyOKH,
MEPEBEPHYJ €€ OSTUM KOHIIOM B 4YalIKy C pTyThlo. YacTe pTyTH U3 TpyOKH
BBUIMJIACh, YacTh oOcTajack. Hanx pTyTeio o0pa3oBanoch 0e3BO3AYIIHOE
MpocTpaHcTBO. ATMOcdepa TaBUT Ha PTYTh B HaIlKe, PTYTh B TPYOKE TOXKE JTaBUT
Ha PTYTh B YalllKe, TaK KaK YCTAaHOBUJIOCh PaBHOBECHE, TO ATH JABJICHUS PABHBI.
PaccunTaTh naBieHne pTyTH B TpyOKe O3HAYAET pacCUMTATh JIaBICHUE aTMOC(EpHI.
Ecnu atmocdepHoe naBieHNE MOBBIMIASTCS WM TMOHMKAETCS, TO CTOJOUK PTYTH B
TpyOKEe COOTBETCTBEHHO MOBBIIIACTCS WM MOHWXKaeTcsA. Tak MmosiBUIACh €AMHHIIA
U3MEpPEHUs aTMOC(EPHOro AABICHUS — MM.PT.CT. — MUJUIUMETP PTYTHOTO CTOJIOA.
HaGnronast 3a ypoBHem pryTH B TpyOke, Toppuyeisii 3amMeTHs, YTO YpPOBEHb
MEHSIETCS, 3HAYUT, OH HE SIBJISIETCS TOCTOSIHHBIM U 3aBUCUT OT U3MEHEHUS MOTO/IbI.
Ecnu naBienue nmoselmmaercs, morojaa OyAeT XOpOIIen: X0I0JHON — 3UMOM, sKapKon
— neroM. Eciu naBieHue pe3Ko TMOHMKAETCS, 3HAYUT, OXKUAACTCA TMOSIBICHUE
00JJAYHOCTH M HACBIILIEHHUE BJIAroi BO3/1yXa.

2.4 Bausinue armocgepHOro 1aBJIeHUs] HA CAMOYYBCTBHE YeJI0BEKAa

Korma armocdepHoe JnaBineHue MOBBINIAETCS, Moroaa sicHas. MoKHO
3aMETUTh OTCYTCTBHE PE3KUX MEPEnajoB TEMIEPATyphl U BIaxXHOCTU. HeraTtupHas
peakius OpraHu3mMa Ha TakKhue W3MEHEHUs BBISBISETCS Y aJUIEPTUKOB U
TUIEPTOHUKOB. B Oonblux ropoaax npu O€3BETPEHHOW NOroj€ YCHIMBAETCS
3ara3oBaHHOCTh BoO3ayxa. JIronu, uMmeromue 3a00J€BaHus JbIXaTE€IbHBIX OPraHOB,
OyIyT 4yBCTBOBATH c€0s1 HEXOPOIIIO MPU MOBHIIIICHHOM JIaBJIEHUU aTMOCHEPHI.
Heobxoaumo 3HaTh, YTO MPH TOBBIIMIEHHOM aTMOC(EPHOM JaBICHHUH B KPOBH
YMEHBIIIAETCS] KOJTMYECTBO JIEHKOLUTOB.

Brusinue na opeanuzm nogvluleHH020 ammoc@epro2o 0asieHus: TOJI0BHbIE 00N,
CTIa3M COCYJIOB, 0OJIb B CE€p/IIe, TOITHOTA, TOJIOBOKPYKEHUE, CHIDKCHHBIN
UMMYHUTET, HEJIOMOTAHUE U CHUKEHUE TPYA0CIIOCOOHOCTH.

Ilpu noHudxxcennom oOaeneHuu KOJIUYECTBO OCAJIKOB YBEIUYMBAETCS, BETEP
YCUJTUBAETCS u CHIKAETCS TeMIiepaTypa.
Ha 30opoeve nonuscennoe Oasenenue 6nusem makx: OLIyIIaeTcs caadOCTh
OpraHu3Ma; MYy4YalOT MWUIPEHU; HE XBaTaeT KHUCIOpPOJa, TMOSBISIETCS OJBIIIKA,
yyaiaercsa cepAueorenue; 00a1 B KUIIEYHUKE, TTOBBIILIEHHOE Ta3000pa30BaHueE;
MOSIBJISIFOTCSI OTEKU; KOHEUHOCTH MOTYT OHEMETh; CHUKAETCsl KPOBSIHOM MpoToK. Ha
¢boHE HSTOro BO3HHUKAIOT TPOMOBI, YTO YPEBATO HHCYJIbTaMH U HWH(APKTAMU;
TOJIOBOKPYKEHHE.

Memeo3zasucumocms — 3TO W3MEHEHUE CaMOYYBCTBUSI B CBSI3U CO CMEHOU
moroAHbIXx  ycnoBud. OcHOBHBIE  (DAaKTOpBI, TPU  KOTOPHIX  U3MEHSIETCS
CaMOYyBCTBHE: aTMOC(EepHOE MaBJICHHE, BIAXHOCTh BO3AyXa, TeMIeparypa
BO3/lyXa, JABWUKEHHE BO3JYIIHBIX MAacC, T'€OMarHUTHOE W3Jy4eHUE, HOHU3AIus
BO3lyXa.
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OcCHOBHBIM (PaKTOpOM H3MEHEHHUsI CaMOYYBCTBHS BCE-TaKW SIBJSIETCS TEpernal
atMocdepHoro nasinenus. [Ipu Takux kosiebaHUAX OOBIYHO CAMOYYBCTBHE YEJIOBEKA
YXYAIIAETCS, U MOTYT MOSIBUTHCSI TAKHE€ CUMIITOMBI: T'OJIOBHAsE 0OJIb, COHJIMBOCTD,
y4allleHHOE cep/ileOMeHre, OHEMEHHE KOHEUHOCTEH, TOJIOBOKPYKEHUE U TOIIHOTA,
npobnembl ¢ JKKT, nHapymienue kpoBooOpaleHusi, 3aTpyJHEHHOE JbIXaHUE,
HapylIeHUuEe 3peHus, 00Jib B CycTaBaX, OOOCTpPEHHE HMEIOUIUXCS XPOHUYECKUX
3a00JIeBaHUH.

JIOBOIBHO 4YacTo KoJiebaHue aTMOC(EepHOTo BO3AyXa CBA3aHO C M3MEHEHHEM
IIOTOJIHBIX YCIIOBHM, IOATOMY IEpEN TIPO30M, HOXKAEM M BETPEHOM MOrOAOU Yy
METE03aBUCUMBIX JIFOACH YXYyIIIAETCs CAMOYYBCTBHE.

Hopma armocdepHoro naBneHust i 4eloBeKa. OJTO YCJIOBHOE TIOHSTHE,
MPUHATOE NPU MOKazaTesx: mupora 45° u HyneBas temmneparypa. [Ipm Takux
YCIOBHSIX HAa | KBajpaTHBIA CAaHTUMETP BCEX MOBEPXHOCTEH IUIAHETHI JABUT BEC
BO3/lyXa 4yTh OOJIbIIE OAHOW TOHHBI. Maccy ypaBHOBEIIMBAIOT PTYTHBIM CTOJIOOM,
BbICOTa KOTOporo coctasisier 760 mm (komdopTtHO a1 yenoBeka). CoriacHo
pacyetam yueHbIX, Ha (uopy u ¢dayny 3emun nedctByer okosio 14-19 ToHH
BO3/lyXa, YTO MOXET pa3laBUTh Bce xuBoe. OIHAKO B OpraHU3Max IPUCYTCTBYET
CBOE€ BHYTPEHHEE JaBJIEHHE, B UTOre o0a IMOKa3aTessl YpaBHUBAIOTCS M JEJAIOT
BO3MOYKHOM KU3Hb Ha IUIAHETE.

VYpoBeHb JaBieHusi aTMOC(EpPbl U3MEHAETCS M3-3a TEPPUTOPHUH, OIHM30CTH K
AKBATOPY, APYrUx Treorpaduueckux OCOOCHHOCTEM MecTHOCTU. B Temoe Bpems
roga (Ipyd NOPOrpeTOM BO3AYXE) OHO MHHHMAJIbHO, 3UMOW TNPH CHHKEHHH
TEMIIEpaTyp BO3AYyX CTAHOBUTCS TsKENEe M JTaBUT MakcUMalibHO. JItogm ObICTpO
aJanTUPYIOTCA, €CIU HAJO0Jr0 yCTaHaBiIMBaeTca craOuwibHas noroaa. OJHAKo
pe3kasi cMeHa KJIMMATHYECKUX YCJIOBUW HANpsIMyIO BIIMSET HA 4YEJIOBEKa, M IPHU
HaJUYHMH BBICOKOW YYBCTBUTEIBHOCTH K TEMIIEPATYPHBIM IIEPENagaM CaMOYyBCTBHE
YXYALIAETCS.

310pOBBIE JIIOAW IPU W3MEHEHUSAX IOTOJHBIX YCIOBUH MOTYT OLIYIIATh
ci1abocTh, a OOJNbHBIE BHE3alTHO YYBCTBYIOT M3MEHEHHS B COCTOSIHUM OpTaHH3Ma.
OGocTpsaTcs  XPOHMYECKHE  CEPJACYHOCOCYAUCThIC  3aboseBanus.  BimsHue
aTMoc(epHOro JaBJIEHHS Ha apTEepUAbHOE JaBJICHHE YENOBEKa BEJIMKO. ITO
OTpa)kaeTcsl Ha COCTOSIHUM JIFOJIEH ¢ OOJIE3HIMU OpraHOB KPOBOOOPAIICHHS

JIroau, 10Ar0 MpOXKUBAKOIINE B PETMOHE C ONPEAEICHHBIMU JaHAAa()THBIMU
0COOEHHOCTSIMHU, MOTYT YyBCTBOBATh c€0s1 KOM(POPTHO AK€ B 00JIACTH C BBICOKUMH
nokazarensamu AasieHus (769-781 mm pr.ct.). OHU HaAOMIOAAIOTCS TIPU HUBKOU
BJQXHOCTU U TEMIIepaType, SCHOM, COJIHEYHOH, O€3BETpeHHOW MOoroje.
['MNOTOHUKH NEPEHOCAT 3TO 3HAYUTENBHO JIerye, HO OLIyIIAaoT ciabocTh. Bricokoe
aTMOC(epHOE JaBJ€HHE ISl THUIEPTOHUKOB — TSDKENOE HWCIbITaHue. BiusHue
AHTULMKIOHA TPOSBISETCS B HAPYIIEHHMH HOPMAJIbHON KU3HEIEATEIbHOCTH
JIOZIeH: U3MEHSIETCS COH, MOHMXaeTcs (pU3nuecKasi akTUBHOCTb.

2.5 Bausinue atMoc(epHOro AaBJieHUs! ’KUBbIEe OPraHU3MbI

JKuBble oOpraHum3mbl BCErja BBIHYXKICHbl BBIDABHHBATh BHYTPEHHEE
T'HJIPOCTATUYECKOE JIaBJICHUE C BHEIIHUM aTMOC(hEepHbIM aaBiieHueM. EcTtecTBeHHO,
’KUBBIE OpPTraHW3Mbl MOTYT OTBEYaTh Ha JJIMTEIbHOE H3MEHEHHE aTMoc(epHOro
JaBJICHUA  aJanTUBHBIMU  (DU3MOJOTHYECKHMMH  IMEpecTpoiikaMu  OpraHu3Ma.
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[TokazarenbHbl B 3TOM OTHOILLEHUHU PE3YJbTaThl MCCIEAOBAHUN MPUCIOCOOJICHUIN
KUBBIX OPraHU3MOB K OOMTaHUIO B ropax.

Jlomagy, MMEOLEN CIUIOIIHOE KOMBITO, OYEHb TPYAHO BBITAIUTH HOTY M3
riryookolt rpszu. Ilox HoOroi, Korja oHa ee MOJHUMAET, 00pa3yeTcsl pa3peKeHHOE
IPOCTPAHCTBO U aTMOC(EpHOE NABJICHHUE MPEMSITCTBYET BBITACKMBAHUIO HOTU. B
TOM Ciy4yae HOra paboTaeT Kak NOpIIEHb B LMIUHApE. BHemHee, orpoMHOE 1O
CPaBHEHUIO C BO3HHUKIINM, aTMOC(hEpHOE AaBJICHHWE HE JaeT MOAHATH Hory. Ilpu
9TOM CWJIa JaBjieHUs Ha Hory wmoxkeT pgocturate 1000H. Hamuoro nerue
MEPEABUTATHCS MO TAKOM I'PA3M KBAYHBIM )KUBOTHBIM, Y KOTOPBIX KOIBITA COCTOSIT
M3 HECKOJBKMX YacTel W TpH BBITACKUBAHWM HOTM M3 TPSA3M CIKHUMAKOTCH,
MpoITycKasi BO3AYX B 00pa30BaBIlIeecs yriryOJieHuE.

CrpyTsl, NUSABKM UMEIOT MPUCOCKU, NPH IMOMOIIM KOTOPBIX OHH MOTYT
OPWIMIHYTh K J1000omMy mpenMery. [lpucocku yBenuumuBaroTcsi B 00beMe, BHYTPH
HUX 00pa3yeTcsl pa3peKEHHOE IPOCTPAHCTBO, M HAPYKHOE JaBJICHUE BO3AyXa
OPUKUMAET UX K MOBEPXHOCTU KAaKOro-iuOo mpenmera. Tak OCbMHHOTHM XBaTarOT
N00bIYY, @ MUSBKU NEPEIBUTAIOTCS.

bnarogaps atMocepHOMY JaBIEHHUIO MyXH MOTYT IOJI3aTh IO MOTOJKY. Ha
UX JIallKaX €CThb HPHUCOCKH. MEXIy NPHUCOCKOW H IIOBEPXHOCTBIO ITOTOJIKA
oOpa3yercs BakyyM. JlaBneHue Bo3dyxa BO3JCHCTBYET Ha MPUCOCKY TOJIBKO
CHapyXH, U MyXa He IajJaer.

Cuuraercsi, 4YTO y pbIOBI €CThb OpPraH - IJIaBAaTENIbHBINA Iy3bIpb, KOTOPBIW,
CKMMAsiCh WJM  pa3fyBascCh, SKOObI OTBEYAET HA W3MEHEHUS BHEIIHErO
aTMOC(EpHOro AaBJE€HUS, BHOCA B JKM3Hb pbIO ompeneiaeHHbld auckomdopt. Ha
caMoM jeine, 3T0 Tak. [lmaBaTtenbHbIl My3bIph SIBISETCS, KOHEYHO, UHIUKATOPOM
TeX CIOKHEUIINX (PU3UKO-OMOJIIOTUYECKUX MPOLECCOB, KOTOPbIE TOCTOSHHO UIYT B
MPUPOJE U CPENH KOTOPBIX MOKHO Ha3BaTh KOJI€OAHUS aTMOC(EPHOro AaBICHUS.
Ho, cxopee Bcero, aTOT opraH Ciy>KuT pblO€ JUIsl BEPTHKAIbHOM OpPHEHTAlluu B
TOJIIIIE BOJBI, TIOMOTast pe(EeKTOPHO JEep>KaThCs Ha OMNpPENEICHHON IIIyOuHE U
YPaBHUBATh YJEJIbHBIA BEC PbIOBI C IUJIOTHOCTBIO BOJbI. DTO IO3BOJISIET pPbIOE
NEPEMEIIATHCSI B BOAHOW Cpelie C HAaUMEHBLIIMMHU SHEPreTUYECKHMHM 3aTpaTamu.

C ¢usmueckoil TOUKM 3pEeHHUs BHEILIHEE JaBIICHUE, IEUCTBYIOIIEE HAa PHIOY B
BOJIE, CKJIQJIbIBAETCSl U3 aTMOC(EpHOro NaBJCHUS HaJ MOBEPXHOCTHIO BOJBI U U3
JABJIEHUS BOASHOIO CTOJ0a, COOTBETCTBYIOIIETO TOW TIJIyOMHE, Ha KOTOPOM
HaxonutTcs peida. IlocMOTpUM, Kak COOTHOCATCS M3MEHEHHMs AaBJICHUS B BO3/YyXE,
U3MepsieMble BBICOTOM PTYTHOTO ctosida, u B Boje. [Ipu 3TOM, KOHEYHO, ClieayeT
YYUTBIBATh, YTO TUIOTHOCTH BOJBI ITOYTH B 13 pa3 MeHbIIe INIOTHOCTH pTYTH U B 800
pa3 OoJjblle IUIOTHOCTH BO3JyXa. DJIEMEHTapHbIE BBIYUCICHUS MOKAXYT, 4TO,
HarpuMmep, I 4YelloBeKa M3MeHeHue arMmochepHoro pgaiaeHuss Ha 100
MUJUIUMETPOB PTYTHOTO cTOJ10a OyAEeT IKBUBAJICHTHO MEPEMEIICHUIO 110 BEPTUKAIIN
Ha 1 kM. B Bojie aHAIOTMYHOE TIEPEIBIKEHUE I PBIOBI COCTaBUT uyTh Oosiee 100
caHTUMETpoB. Jla U BooOIIlEe, YaCTO MPUXOTUTCS HAOMI0AATh, KaK IPU HEM3MEHHOM
aTMocepHOM JaBlieHWW pbIda 0e3 BcAkoro ymiepda s CBOETO 310POBbS
COBEpPIIAET B TOJIIE BOJABl T'MIAHTCKME, B HAlIEM IOHUMAaHUM, BEPTUKAJIBHBIE
MEpEMELIEHNS U JaXKe BBIIPBITMBAET B BO3AYX. Tak, jeml, o yrpam "mieckascs” Ha
MOBEPXHOCTHU, OJHUMAETCS AJIsl 3TOro ¢ riyounsl 10 10 MeTpoB, UTO Ha BO3IyXe
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COOTBETCTBYET OBICTPOMY BOCXOXKIEHHUIO Ha BBICOTY MOYTH 12 KUIOMETpPOB.
[ToaTOMy HOMKHO OBITH sicHO, uTO [Ipupoaa ycrpousia pel0y Tak, 4TO Jake PE3KHe
CKAauKH JaBJEHUS 3aMETHOTO (PU3MOJIOrMYEeCKOro BO3JICUCTBHUS Ha €€ OpraHu3M
OKa3aTh HE MOTYT.
Tornga mnomyyaeM, 4YTO TO3UTUBHOE WJIM HETaTUBHOE BIIMSAHHE KOJEOAHUI
aTMOC(EpHOro JaBJICHHs Ha TOBEACHHE BOJHBIX OPraHU3MOB OIPEACIACTCS
KaKUMHU-TO JPYTUMU MEXaHU3MaMH, BO3MOXXHO, CBSI3aHHBIMH C MPOIIECCOM OOMEHa
BEILECTB.

Ha mpomecc oOmeHa BemiecTB y pbIObI CHIIBHEWINIEE BIUSHHUE OKa3bIBACT
KOHLIEHTpalusl pacTBOPEHHOr0 B Boje Kuciopoja. OHa HampsMylo CBsi3aHa Kak C
TEMIIEPAaTypoll BOJBI, TaK U C BETMYHUHON aTMocdepHoro nasieHus. [lpuyuem uem
Oosbie atMocepHOe NaBlIeHHE, TEM BBIIIE KOHIICHTpAIUS KUCIOpOAa B BOJAE, U
Hao0OpOT, YeM BBIIIE TeMIIEpaTypa BOJIbl, TEM MEHBIIIE KUCIOPOAa B HEH MOXKET
pPacTBOPUTHCS, HO TeM OOJbIIE €ro Hajo pblide, TaKk KaK YCKOPSIETCS MpPOIlecC
oOMeHa BEIIECTB.

Ho 5310 o0Omue mnoHsATHs, oTpaxaromue (QUKCUPOBAHHYIO, HETOJIBUKHYIO
cuTyauuo. YTo e MpOUCXOJUT B AUHAMUKE, KOTJa HAYMHAET MEHATHCS B Ty WU
WHYI0 CTOPOHY BEJIMYMHA aTMOC(EPHOro [aBJIEHUs, HampuMep, arMochepHoe
naBlicHHe majgaer? BHaualle KHCIOpPOJ HAYHYT OTAABaTh, BEPXHUE CIOU BOABI U
nosTomy pbiba yiner riayoske. HaoGopoT, mpu pocte armMocepHOro IaBJICHUS
KHCIIOPOJIOM, IIPEK/IE BCEro, OyIyT HACHIATHCS BEPXHUE CIOU BOBI, B KOTOPHIE U
nogHuMetcs peida. Ciaeayetr UMeTh B BUAY, UTO TaKUE MEPEMEIICHUSI COBEPILIAECT HE
TOJIBKO pbiOa, HO u pazJIMYHbIC BOJIHBIC OpTraHU3MBl.
He nano 3a0b1BaTh, 4YTO B peaJIbHBIX YCIOBUSAX Ha MOBEICHUE PHIObI HEMAJIO BIIUSIIOT
u apyrue ¢aktopsl. Tak, CUJIbHBIA BETEP U BOJHEHHUE BOJBI IPUBOIAT K TOMY, UTO
OHa OBICTPO W JOCTATOYHO PABHOMEPHO HACHINIAETCS KHUCIOPOAOM, 4YTO, B
KOHEYHOM CYeTe, CBOJUT K MHHHUMYMY BJIMSHHE KoJjeOaHuil maBiaeHus. To xe
MO>KHO CKa3aTh U O BUXPEBOM T€UEHHUHU, O MPUOOE.

CyliecTByIOT KUBOTHBIC, pearupyromuye Ha aTMocpepHOe JaBlICHUE.
Hanpumep, iarymkn, nusBku. HMX MOXHO HCHOJIB30BaTh Kak IMPUPOIHBIN
OGapomerp.

Ecnu HanuTh B MON-TUTPOBYIO OaHKY MOJICTAaKaHAa BOJbI, TOMECTUTHh TyJa
MUSIBKY W 3aBsi3aTh OaHKy CBEpPXY TKaHBIO, TO MOXXHO TNpejacKaszaTh moroay. B
XOpOIIYIO TIOro/ly MHUSBKA JISKUT Ha JHE, CBEpHYBIIUCH B KiIyOOK. [lepen moxaém
OHa BCIUIBIBAET K Kparo COCyJa W JISKUT IMOKa roroja He ynydmurcs. Eciau Oyaer
BETEp, TO MUsBKA OBICTPO IJIABAET U yCIIOKauBaeTcsa BMecTe ¢ BeTpoM. [lepen Oypeit
OHa KOHBYJIbCUBHO MOAEPTUBAETCS; B MOPO3HYIO, SICHYIO TIOTO/1Y JIE)KUT Ha JTHE, a B
CHEromajJ - NOJHHUMAETCS K MOBEPXHOCTU. BCE 3TO CBsS3aHO C HM3MEHEHHEM
atMocepHoro nmamieHusa. [Ipu TOHWKEHHOM JaBieHUW (Tiepen  JOXKIEM)
COJIep’)KaHME BO3JlyXa W KHUCJIOpoAa B BOJI€ YMEHbIIaeTca. B xopomryro moronay
JABJICHHE BBICOKOE, KHCIOPOJia B BOJIE JOCTATOYHO, U MUSBKA XOPOIIO YYBCTBYET
ceOst Ha JHE.

2.6 YcerpoiicTBa, AeiicTBYIOIINE HA OCHOBE 3aKOHOB aTMOC(EPHOI0 J1aBJIeHUsI
Meouyunckuii winpuy
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[IpocTeiiniee yCTpOMCTBO, HMCIOJIB3YIOIIEE B CBOeH paboTe armocdepHoe
JABJICHUE, - MEAUIMHCKUN mITpUL. OH COCTOUT U3 IPO3PAavyHOro UUIMHAPA, BHYTPH
KOTOPOTo XOAMT mopiieHb. Korjga HaM Hy)XHO HaOpaTh B ILIIPHIL] JEKapCTBEHHBIH
pacTBOp, Mbl HAYMHAEM IOJHHUMATH MOPIIEHb. BO3ayX MeXAay JHOM M HOpPUIHEM
pazpexaercsa. M 3a c4é€T pasHMIBI JABJICHWM BHYTPM ILINpHUIA W HApyXKHOTO
aTMOC(epHOTro JaBJIECHUS KUJIKOCTh OyAeT OJHUMATHCS BBEPX, [10KA HE 3aIlOJIHUT
cBOOOHOE MPOCTPAHCTBO.

Tak »xe noJHMMAeTcsl JKUIKOCTh B mnumerke. llo Takomy e TpUHIUITY
YCTPOEHBI JTOWIBHBIM amnmapar, IOWJIKa Ui ITHL, MBUIbHMIA Ha IIPUCOCKAX,
IIBLIECOC.

Bcacuwvisarowuii 6oosinoti nacoc

[lepBpIM yCTpPOMCTBOM, HCIONB3YIOMIUM aTMOC(epHOe TaBiCHHE, ObLI
BCACBIBAIOIIMI BOJSHON Hacoc. Ero n3o0pén u onucan JpeBHErPEYECKU MEXaHUK
Krentusuii B 1 Bexke 1o H.3. B Te BpemeHa meramioB emé He ObUIO, U HACOCHI
U3roTaBIUBaINCh U3 jepeBa. KoHEYHO, OHM 4YacToO JIOM&IUCh U OBLIM
Henouroseunbl. Ho uX ycnemHo ucnosnb3oBaiy i TyLIeHUA 1oxkapos. [lo3gnee,
KOI'JIa HAayajach MPOMBILUICHHAS PEBOJIIOLMS, C IMOMOIIBIO TaKUX HACOCOB CTaU
OTKa4MBaTh BOJYy M3 IIAXT W pYyJHHUKOB. B Hamie Bpems BOJSHBIE HAaCOCHI
UCIIOJIB3YIOTCS U IOABEMA BOABI U3 CKBAXKUH U KOJIOALICB.

Camplii POCTOM BCACBIBAIOIIMKA HACOC, KaK W IIIPHUL, TAaKKE COCTOUT W3
UWJIMHAPA, BHYTPU KOTOPOTO JBMXKETCS IJIOTHO MPUTHAHHBINA K CTEHKaM LWJIMHpA
nopmeHs. Ho B ommume OT mmpuua, B CaMOM MOpPIIHE M B HIKHEM 4YacTH
HWJIMHIpA UMEIOTCA 2 KiamaHa. OHU OTKPBIBAKOTCA TOJNBKO BBEpX. Kornma mopuieHs
ITIOJHUMAETCSI BBEPX, BO3AYyX B LWIMHIPE Pa3pEKACTCSH, AABICHHUE MOHMKACTCH.
OTKpbIBaeTCsl HUKHUM KJIallaH, ¥ BOJAA TOJI BO3/IECTBUEM aTMOC(HEPHOTO TABJICHHUS
YCTpEMJISIETCS BBEPX 3a nopiiHeM. Korma nopieHb HauMHAaeT JBUTAaThCS BHU3, BOJA
JABUT Ha HWKHHUW KJIallaH, ¥ OH 3aKkpbiBaeTcsa. Ho B 3TO ke Bpems MOJ JaBICHHEM
BOABI OTKpPBIBAE€TCA KJAllaH B CAaMOM IIOpIIHE, paspenias BOJE 3aIOJIHATH
OpOCTPaHCTBO Hax HUM. Korjga mopiieHb CHOBa HAayHET CBOE JBUIKEHUE BBEpX,
Haxo/sIIascsd B LWJIMHAPE HAJ HUM BOJAa Takke OyleT MOAHUMAThCS U HAYHET
BBUIMBATKLCS B TPYOY.

Bozoywmnwiii nacoc

Bo3nymHelii Hacoc, KOTOPHIM Mbl HaKauMBaeM MY WJIM aBTOMOOUJIBHYIO
IIMHY, WCIOJb3YyeT B CBOEH pabore cxaThlii Bo3ayx. lIpocTedmmii BO3qylIHbIN
Hacoc IMOXO0K Ha mmnpul. KoHeyHo, ero HWIMHAP M NOPUIEHb OTINYAETCS OT
AQHAJIOTMYHBIX YaCTEH IINpHUIA pa3MepaMM M MaTepUajoM, M3 KOTOPOTO OHH
M3roTOBIIeHBl. Kpome Toro, Takoi Hacoc mMeeTr B kopmyce 2 orBepctusa. OnHO
MpeAHa3HayeHo 1Jsi 3a0opa BO3[yXa, a B JAPYro€ BCTABJIEH PE3UMHOBBINA IIJAHT C
HUIIIIEJIEM Ha KOHIIE. Bo31yx monajgaer B KOPIycC, KOr/a MOPIIEHb ABUKETCA BBEPX.
Onyckasich, NOPUIEHb C)KUMAET BO3YX M BBITAJIKHWBAET €r0 YE€PE3 HUMIIENb B IINHY
WJIU MSTY.

Hunmnens - cnenuanbHoe MpUCIoco0IeHne, MPOMyCcKarollee Bo3ayX TOJIbKO B
oJIHy cTopoHy. OH npeacTaBisieT coO00M TOHEHBKYI0 METATMYECKYI0 TpyOOUKy, B
OOKOBOI TOBEPXHOCTH KOTOPOM €CTh MajieHbKOoe oTBepcthe. Ha 31O oTBepcTHe
HAJCBAlOT PE3UHOBYIO TPYOOUKYy, KOTOpas pa3dyBaeTcs U MPOMYCKAaeT BO3AYX,
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MOJAIOIIMNCS M3 Hacoca Mmoj AaBiieHrneM. OOpaTHO BBIMTH TpyOOUKa BO3AYXY HE
MO3BOJIAET. DTOT MPOIECC Mbl HAOIIOJaeM, KOrJa HaKauMBaeM IPOCTHIM PYYHBIM
HACOCOM KoJieco Bejocuriena. Ecinu Mpl HE mOCTaBHMM HUIMIIENb Ha IIAHT HAcoca,
BO3JYyX TYT € BBIPBETCS U3 KOJIECAa HAPYKY.

Hacoc-komnpeccop

PabGoTtaer Takoit Hacoc MO TaKOMY JK€ MPHUHIMITY, YTO W BO3YIIHBIA HACOC.
Ho nopuiens npuBoAUTCA B IBUKEHHE HE BPYUHYIO, & C IOMOIIBIO CIIENUAAIBHOTO
BpAIAIONIETOCS MaxOBHKa. [{[MIMHAP B KOMIpECCOPE pacionoKeH TOPU3OHTAIBHO,
MOPUIECHb ABWKETCS BJIEBO-BIPABO. B mUIMHApE mocraBieHa 3aCIOHKA, B KOTOPOU
PAacMoJIOKEH KJalaH, OTKPBIBAIOIIMKCS MPHU JBUKECHHHU MOPIIHS BIpaBo. B 3ToT
MOMEHT BO3/yX, CXAaTbli MOPIIHEM, 3aKauMBaeTCd B MIMHY Wiau OamioH. [lpu
JIBYDKEHUW BJICBO OTKPBIBACTCS KjlamaH B TMOPIIHE W aTMOC(EpHBI BO3IyX
MOMAIAET B LIWJIUHAIP.

T'uopasnuueckue mawunsl. I’ uopasiuueckuii npecc

YcTpoiicTBa, NEMCTBYIONIME HA OCHOBE 3aKOHOB O PABHOBECHM >KUJKOCTEH,
IIMPOKO  HCHOJIB3YIOTCI B COBpeMEHHOM  TexHuke. OHM  Ha3bIBAIOTCS
TUJIPABIMYECKUMU MalllMHAMM.

[Ipocrelimass ruapaBiIddecKas MalldHA COCTOMT W3 JBYX LWJIMHJIPOB,
UMCIOIIUX pa3HbIe JAUAMETPhI, COCAMHEHHBIX MEXIy co0oi TpyOkon. BuyTpu
KaXJ0T0 HIJIMHAPA JIBUKETCS MOPIIEHb COOTBETCTBYIONIETO nuamerpa. [L{mmmHapsl
3aMOJIHSIIOT KUJIKOCThIO. Tak Kak OHHU SIBJISIIOTCS COOONIAIOIIUMUCS COCYJIaMH, TO
YKUJIKOCTH B HUX YCTAHABJIMBAIOTCS HA OJTHOM YPOBHE.

[Ipeamonoxxum,  TIOMAAM  TOpITHEH  paBHBI S; M S;. Ha  mopmam
COOTBETCTBEHHO JEUCTBYIOT CUJibl F1 1 ).

JlaBiieHHWe IO TMOpPIIHEM MEHBINCH rromany p; = Fi/S;. JlaBnenue mox
OosbIM TopIIHeM pp = F,/S,. CornacHo 3akony [lackaiisa, maBicHHE >KHIKOCTH
nepeaaéTcess OAMHAKOBO MO BceM HampabiieHusiM. ClieoBaTeNbHO, p1 = Pa, aF/S; =
F,/S,. Otcrona caemyet, uto Fo/F; = S,/S;.

Ha Gonbiuii mopiieHpb JeHCTBYET CHla BO CTOJBKO pa3 MPEBBIIIAIONIAs CUITY,
JNEHUCTBYIOIYI0O HAa MEHBIIHMK TOpIIeHb, BO CKOJIBKO pa3 IUIOMAAb OOJBIIETO
MOPIITHS OOJIBIIE IO MEHBIIIETO.

Otromienue F,/F; Ha3pIBaIOT BRIMTPLIINIEM B Chje. I MapaBindecKkas MallnHa
MO3BOJISIET C TIOMOIIbIO MaJION CUJIbI YPAaBHOBECUTH OOJIBIIIYIO.

[IpuHumn paboOTHl THUAPABIWYECKOM MAIIWHBI TMOJOKEH B OCHOBY pabOThI
TUpPaBIMYECKOro mpecca. Takue mpecchl MPUMEHSIOTCA TaM, rae TpeOyercs cuia
OOJIBIIION BEJIMUMHBI, HAIPUMED, HA MACITIOOOMHBIX 3aBOAaX MNP BELKUMKE Maciia U3
CeMsH, [JId HW3rOTOBJICHHUS  JIeTajed 1moja  OOJbIIMM  JAaBJICHUEM  Ha
METaJUTypru4€CKUX MPOU3BOJICTBAX U JP.

Teno, KOTOpoe HYXHO CXaTh, KJIaIyT Ha IJIaTGOpMy, COCIUHEHHYIO C
nopirHeM OosbIeit momaau. C MOMOIIBI0 MEHBIIIETO MOPITHS CO3al0T AaBJICHUE,
KoTopoe mepenaércss Ha Oonpimmii mopiieHb. Cuita, BO3ACHCTBYIOIAs Ha HETO,
MHOTOKPAaTHO IPEBOCXOJUT CHIIY, NMPUIIOKEHHYK K Majnomy nopiHio. [lox eé
NeHCTBUEM IMOJHUMAETCS IIaTGopMa BMECTE CO C)KMMaeMbIM TejoM. Tak Kak Haj
Hel 3aKkperieHa enié oaHa riaTgopMa, HEMOABIKHAS, TO TEJIO YIIUPAETCS B HEE U
CJl1aBJIMBAETCH.
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Paboma winio3o6

Ha ocHoBe 3akoHa O COOOIIAIOIIMXCSA COCyAaX YCTpoeHa padoTa IUIHO30B.
YtoObl mepeBecTH CyJHO U3 OJIHOTO BOJAHOTO MPOCTPAHCTBA B APYroe, €ClIu Yy HUX
pa3Hble YPOBHM BOJIbI, J€JNalOT 0OBOJHOM KaHai co nuito3oM. Hampumep, cynny
Hy>kHO 000t mwioTuHy ['9C Ha peke. EcrecTBeHHO, YPOBHU BOJBI 0 TUIOTUHBI U
noclie He€ pa3IuvaroTCs.

CoOCTBEHHO, LT3 - 3TO TePMETHUYHAs Kamepa, KOTopas COCIUHSET JBe
yacTu BOAHOrO KaHaia. [lo obGemm e€ cTopoHaM pacmoJOKEHBl METaJUIMYECKUe
IUThl  (BOpPOTa), KOTOpPBIE OTKPBIBAIOTCSA MOMEPEMEHHO B 3aBUCUMOCTH OT
HaIlpaBJIEHUS JBWKEHUA cyAHa. EciM cyqHO MOJHMMaeTcs Mo KaHaly, TO JJIA €ro
3ax0/a B LIUIIO30BYI0 KaMepy OTKPBIBAIOTCS HMKHHE BopoTa. Ilociie Toro kak oHO
TyJa 3a0ulo, 3TH BOPOTa 3aKphIBAIOT. YPOBEHb BOJBI B KaMEpPE C MOMOUIBIO
MEPENYCKHOr0 KJarnaHa MOBBIIIAETCS JO €€ YPOBHS B CIEAYIOIIEM YYacTKE KaHaja.
[Tocne 3TOro OTKpBIBAIOTCS APYrHE€ BOPOTA, U CYJHO BBIXOAUT W3 IUIt03a. Ecnu
CYJIHO HY>KHO NIEPEBECTH Ha y4acTOK ¢ 0oJiee HU3KUM YPOBHEM BOJIbI, TO IMPOILIECC
IPOUCXOJIUT B OOPATHOM HaIpaBICHUH.

bapoepag
[Ipu wHabOmromeHMM TIOTOABI B METCOPOJIOTHH, €CITU  HEOOXOIUMO
3aperucTpUpoBaTh KojeOaHus aTMOC(EpPHOTO JaBJIICHUS B TEYECHUE HEKOTOPOTO
MPOMEXKYTKA BPEMEHH, TTOJIB3YIOTCSI CAMOIUIITYIIIUM TTPpUOOpoM — Gaporpadom.
LImopmenacc

[IITopmraacc (mTopMriace, HUAEPI. storm — «Oypsi» U glass — «CTEKII0»)
— 3TO XUMHUYECKUN WM KPUCTATUIMYECKH 0apoOMETp, COCTOSIIINUNA U3 CTEKIISIHHON
KOJIOBI WJIM aMITyJibl, 3alOJHEHHBIX CHOUPTOBBIM PAacTBOPOM, B KOTOPOM B
ONpENCIEHHBIX MPOMOPUHUSIX PACTBOPEHbI KaMmQopa, HaIIATHIPh U KaluiHAs
CEJIUTpA.

OTUM XUMUYECKUM OapoMETpOM AaKTHUBHO TIOJIb30BAJICS BO BpEMs CBOUX
MOPCKHX TMYTEHIECTBUN AaHTIMNCKUNA TUApOorpad) W METEeOpoJor, BHIIC-aJIMHPAT
PoGepr ®umpoii, KOTOpHIM TIIATEIHPHO ONHKCAN MOBeACHUE OapoMerpa, 3TO
ONMCAaHUE MCHOJIb3yeTCAd 10 cux mop. [losTomy, mITOpMriacc Takke Ha3bIBAOT
"Bapomerpom ®urpos". B 1831-36 ®umpoii Bo3rmaBisia okeaHOTrpadUUYECKyIO
AKCTIEIUIINIO Ha Kopabie "burn", B koropoi yuactBoBan Yapass [lapBuH.

bapometp pabotaer cieayromum obpazoM. Konba repmernyecku 3amasHa,
HO, TeM HE MEHee, B HEH MOCTOSHHO MPOUCXOIUT POXKIAECHUE M HCUE3HOBEHHUE
KpPUCTAJUIOB. B 3aBUCUMOCTH OT TpSAAYIIMX HU3MEHEHWW TOTOJbl, B JKHUJIKOCTH
oOpazyroTcs  Kpuctayuibl  paznuuHod  ¢opmel.  Illtopmriacc  HacTonbko
YYBCTBUTEJICH, YTO MOXKET MPECKA3bIBaTh PE3KOE U3MEHEHHUE MOorobl 3a 10 MUHyT
10 TakoBOTro. [IpuHIMI paboThI Tak U HE MOJYYUII TOJHOTO HAYYHOTO OOBSICHEHUS.
BapomeTp nyudiiie paboTaeT, HaX0IACh Y OKHa, OCOOEHHO B KeJIe300€TOHHBIX JI0MaX,
BEPOSITHO B 3TOM Ciydae 6apoMeTp HE TaK CUIILHO dKPAHUPYETCS CEIUTPA.

3. 3ak/ro4yeHue

ATtMochepHoe naBlieHHE — OYEeHb H3MEHUYMBBIA MeTeodeMeHT. M3 ero
OTIpe/IeNICHUs] CJEAYET, YTO OHO 3aBUCUT OT BBICOTHI COOTBETCTBYIOIIETO CTOJIOA
BO3/lyXa, €ro IUJIOTHOCTH, OT YCKOPEHHUSI CHJIbl TSXKECTH, KOTOpash MEHSETCS OT
IIUPOTHI MECTA U BBICOTHI HAJl YpPOBHEM MODSI.
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CornacHo pacueram yueHbIX, Ha uiopy u dayHy 3emiu aercTByeT okoJio 14-
19 ToHH BO3MyXa, YTO MOXET pa3fgaBUTh Bce >kuBoe. OIHAKO B OpraHu3Max
IPUCYTCTBYET CBOE BHYTPEHHE JaBJICHHE, B UTOre 00a MoKa3aTeisl ypaBHUBAIOTCS U
JIEJat0T BO3MOKHOM KU3Hb Ha MJIaHETE.

ATMochepHOoe JaBieHHE CYHIECTBEHHO BIUSET HA KJIMMAT, a KOJeOaHUsI €ro
00yCIIaBIMBAIOT CYIIECTBEHHBIM U3MEHEHUe norobl. [Ipu BricokoM aTMochepHOM
JABJICHUM OOBIYHO HaOJIOAaeTcs xopollas mnoroja — 0e3001auHoe HE0O, CyXou
BO3yX M OTCYTCTBUE CHJIBHOTO BeTpa. Hwuskoe paBineHue, HaoO0OpOT,
COTIPOBOXAAETCA OO0JIAYHOCTHIO, BBINAJECHUE OCAIKOB, OOpa3oBaHHWE TYMaHOB, H
MMOATOMY HEOJIArOMPUATHO BIUSET HA )KUBOTHBIX.

Jlst uenoBeka koMmdpopTHOE aTMOc(hepHOE JaBieHUE cocTaBisieT 760 MM mpu
temnepatype 0°C.

W3meHenne mokaszaTens aTMOC(epHOro JaBiCHHS HMEET OOJNbBIIYIO
MPAKTUYECKYIO MOJIb3Y, UCTIONB3YETCS B Pa3IMYHBIX TEXHUYECKUX YCTPONCTBAX.

NmenHo Onarojgapsi BO3MOXHOCTH  OIpEACNSTh 3HAUYCHHUE JaBJICHUS
YeJIOBEUECTBO HAYUYMJIOCHh MPOTHO3UPOBATH MOTOy Ha OirKaiiiiiee BpeMs.
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Kak npaBWjIbHO U3MEPUTDH
JAaBJieHUe?

I usmepenus  YpoeHs
ammocghepno2o  0asleHus Ha

oomy UCNOJIb3YIOM
asmomamuiecKuil unu
NOJLya8momMamuiecKuil
MOHOMEmP.

H3mepenue HeoOX00UMo
npoBoOUMb nocine

NAMUMUHYMHO20 OMObIXA

3a 30 mumym 0o 3moeo He
PEKOMEeHOYIOm — npuem  nuyu,
ynompeonenue Koge, aiKozons,
Qusuueckyio Haspy3Ky, KypeHue

Hoeu npu usmepenuu ne
O0JIICHbL ~ OblMb  CKpelyeHul,
CMYNHU OOJHCHbL HAXOOUMbCS
HA NOJy, CNUHA — ONUPAMBCA HA
CNUHK)Y CMY1a

Jlna pyku Heobxooum ynop,
MOUeBOl Ny3vipb 00 UMEPeHUs
HYIHCHO ONOPONCHUMD

MeToabl 00pbObBI €
BbBICOKMM aTMOC(epPHbIM
AaBJICHUEM

-o2panuieHue nompeonenus
conu 00 5 2 6 cymku,
-npasuivHoe numanue,
-CHUJICEHUe gecd,

-pe2ynApHas Quzuueckas
AKMUBHOCMb,

-OmKa3 om KypeHus,

-yMepeHHoe ynompeoenue
AIKO2O0JIA.

OI'bOY «Posennckas COIII ¢
YUOII» benropoackoii oonactu

PexkoMmenaanuu njis
TMNEePTOHUKOB

Hoarorosuiaa: TumogeeHko AHHA,
odoyuawmasca 9 b kiacca
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Yr0 Takoe runeproHus?

[unepmonus - NOBbIUEHHOE
apmepuaibHoe oaejeHue,
Komopoe  nogvluiaem  pUuck

pazeumusi UHhapkma, UHCyIbma
U NOYEYHOU HedOCMAamoyHOCHIU.

IIpedpacnonaecarom
unepmoHuu
U3OLIMOYUHBIL 6ec, O0JIe3HU NOYEK,

K  pazeumuro
cmpeccol,  KypeHuue,

nOXMCUNOU go3pacm,
HAaC1e0CmMBeHHOCMb, U30bIMOK CONU
68 nuwe, Hapywerue  QyHKyuu
SHOOKPUHHOLL.

Funepmonuqecmm KpUu3s — 6HE3ANHOE

noevluenue apmepuanbHo2o
oasnenius, CONPOBOHCOAIOULEECH
NPUBHAKAMU YXYOULEHUSL MO3208020,
KOPOHAPHO20 unu NnoYeuyHo2o

KPOB00OpAUeHUL.

FunemeHulleCKa}Z OonesHb
Mmoonrcen cmambs npuquHoﬁ
UHCYJibmd.

—
N

®

4

CuMnToMbI IT'NIICPTOHUH
OcHosHble CUMNMOMbL npu
CUNEePMOHUU!
— 201106HaAsL 0Ob 8 3AMbLIOYHOU
yacmu, 4acmo npu npooyicoeHul,
- 20]I080KPYJICEHIUeE,
- HapyueHue 3peHus,
- noseneHue - «Myulexy
enazamu,
- WYM 8 Yulax,
-bonu 6 ooracmu cepoya,
-00blUIKA.

nepeo
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