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[MpoMmbiLieHHast aKonorust: MrxernepHas 3alnTa ouocdeps! 0T BO3-
JeiiCTBMSL BO3AYILIHOMO TpaHcropra: Yue6. nocobue/H.E. Hukonaiikuha,
H.W. Huxonaiikun, A.M. Marsirusa. — M.: UKL «AxanemkHuray, 2006. —
239c..un.

ISBN 5-94628-225-5

Ha nipuMepe BO3AYILIHOTO TPAHCTIOPTA MPUBE/IEHBI CBEACHHS! O HAMPARICHHAX, ocobeHHO-
CTX M MacluTabax BO3NCHCTBUS TPAHCTIOPTA HA OKPYKAIOLIYIO Cpely TOpoIoB, O COBPEMCH-
HBIX MYTAX ¥ METO/1aX CHUKCHHUS HEraTHBHBIX MOC/ICICTBHIA 3TOTO BO3AEHUCTBMS, d TAKKCE O CY-
LLIECTBYIOIIMX MEXKIYHAPOAHBIX W OTEUECTBEHHbIX IKOMOTHHECKNX npobieMax pa3sBUTHA BO3-
AYLLIHOTO TPAHCMOPTA U 06C/IYKMBAEMbIX MM METArONHCOB, KPYITHBIX HACECHHBIX MYHKTOB U
yAaneHHbIX 000COGACHHBIX MPOMBIIIIEHHBIX LICHTPOB.

JLiist CTYACHTOB BBICLIMX YHeOHbIX 3aBEACHHIH, 0BYUAIOLIMXCH 110 CIIELUUATBHOCTAM B obna-
CTH HKCIVIVATALIMN aBUALMOHHON W KOCMHYECKON TEXHUKH, H3YHAIOUIMM npoOneMbl aHTPO-
MOr¢HHOro 3arpsa3HeH s ropojoB ¥ CMEXHbIC BONPOCHI npumamloﬁ IKOJOTHH, a TAKKE 1A
9KOJIOFMYECKOil MOArOTOBKH M MOBBILICHHS KBTH(HKALNWH PYKOBOISIIHX pabOTHUKOB U
CHELMATMCTOB FOPOICKOTO XO3AHCTBA, TOCYAAPCTBEHHBIX OPraHOB OXPAHLI OKpYXKAaloLLeii cpe-
11bl M aBHANPEANPHATHIL. MOXeT GBITh HCTIOIB30BAHO MPHU MOArOTOBKE BBIMYCKHBIX KBTIH(DH-
KALMOHHBIX PAaBOT i B HAYUHO-MCCIEIOBATE/ILCKOI pabore.

ISBN 5-94628-225-5 © H.E. Hukonarixnta, H.H. HiukonaiikiH,
Mararrarem WL eesanaaay

A.M. Mararuna, 2006
© WKL «AkanemkHuras, 2006
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Buumanue! Bce aBTopckue npaBa Ha JaHHOE M3JdaHUE TIPUHAIC-
xat M3/1aTesbCKO-KHUTOTOPTOBOMY LIEHTPY «AKaJIEMKHUTa.
117997, Mockaa, IIpodcoro3nas yiu., 90.




OT ABTOPOB

Ipombiunennas (unxcenepnas) 3Kono2us — pasjie)l IKOJIOrMu, paCCMaTpUBalO-
1LIMi1 BO3/EHCTBHE TPOMBILIUIEHHOCTH (TPAHCIIOPTA M T.J1.) Ha IIPUPOJLY U, Ha-
0BOpOT, BIUSIHUE NMPUPOAHOU cpeabl Ha (DYHKIIMOHMPOBAHUE KaK OTAEIbHBIX
MPEANPUATHI, TAK IIPOMBIIIIEHHBIX ¥ TPAHCIIOPTHBIX KOMIUICKCOB.

Cpenu 3a/1a4 ITPOMbITIUIEHHOW 9KOJIOTUH:

e (o0ecreyeHNe 3KOJIOTMUECKOM 0e30macHOCTH OKpPYXKaloLIe cpelbl U, B
NEPBYIO OYEPE/Ib, YEIOBEKA OT BO3IAEHCTBUS HEFATUBHBIX (DAKTOPOB I1PO-
M3BOJICTBA, TPAHCIIOPTA M MPQHUX OTpacjeil SKOHOMHUKH, B YAaCTHOCTH
IPOM3BOJICTBEHHBIX (TPAHCIIOPTHBIX) TEXHOJIOTHIA, @ TAKXe MAIIIWH, 00b-
€KTOB, COOPYKEHUIA, U3/ICTTUIA;
cO31aHK1e SKOOHUO3aIIUTHOM TEXHUKH;;

e KOHTPOJIb M PErJIaMEHTALIMSI MAaTEPUATbHBIX U SHEPIeTHYECKHX MTOTOKOB

" NMPOM3BOJCTBA U TEXHOINEHHBIX BEIOPOCOB, COPOCOB, OTXO/I0B,;

® KOHTPOJIb COCTOSTHMSI OKPYXAIOILIEH Cpebl B 30HAX BO3ACHCTBUS 00bEK-
TOB XO35IMCTBOBAHUSA ;

® ONTUMM3ALIMS CTPYKTYPBI [IPOMBILUICHHBIX, TPAHCTIOPTHBIX M MHBIX KOM-
TUICKCOB M 0OBEKTOB X035IMCTBOBAHMSL.

Vye6Hoe nocobre HarMcaHo B COOTBETCTBUM ¢ [1pUMepHOIt MporpaMMoit
TUCLUATUTMHBI «[IpOMBILIUIEHHAs] 3KOJIOTHSI», PEKOMEHIOBaHHOM MuHOGpa-
3oBaHUEM PoccHM UIs HanpaBJIeHUsI ITOAITOTOBKU JUIUIOMUPOBAHHBIX CIIELIN -
aucToB 656500 «be30rnacHOCTb XUBHEACATENBHOCTH» 110 CIIELHaATbHOCTH
330500 «Be3ornacHoCTb TEXHOTOTMYECKHX MTPOLIECCOB U ITPOU3BOCTB».

[Tocobue SIRISIETCs NMPONO/DKEHUEM Marepuaia, UI0KEHHOIO aBTOpaMH B
yyeOHUKE «DKOJIOTHsI», pPEKOMEHI0BAHHBIM MuHKCTEpCTBOM 00pazosaHust Poc-
cuiickoit Mesiepalu VISl CTYACHTOB BY30B, 00YYaIOILMXCSI 110 HAITPaBJIeHUSIM
roarotoBku B oosact 550000 «TexHuuecKue HayKu» U 10 CIIELUMAIBHOCTSIM B
obnactu 650000 «TexHuka u TexHonorust» (M.: Ipoda, 2005). I'lo cytu, oHO oc-
BEILIAET aCTIEKThl HHXEHEPHOM 9KOJIOTUH, NTO3TOMY, VTSl UCKIIIOYEHMS TTOBTOpE-
HUIA, B JAHHOM U3/IAHUM HE MPUBEACHO MOSICHEHUE MOHSITUA, TEPMHUHOB U 3aKO-
HOB DKOJIOTMH, KOTOPBIE CTY/IEHTbI MOTYT HAMTH B BbILLIEHA3BAHHOM Y4EOHHKE.

KpoMme Toro, JaHHasl KHUTa JIONyILeHa YYyeOHO-METOIMYECKUM 00Be I -
HeHueM By30B PP no o6pa3oBaHuIO B 00/1aCTH SKCIUTYyaTallMM aBUALIMOHHOM



4 Ot aBTOpoB

1 KOCMMYECKOH TEXHMKHU B KauecTBe y4e6HOro nocobusi no pasaeny «ormos-
HUTE/IbHAS TEMA: SKOJIOTMYECKUe NPOGIEMbI, CBA3aHHbIE ¢ OYIyILEil Mpou3-
BOJICTBEHHOM 1ESTE/IbHOCTBIO CTYICHTOB» IUCLIMILTHHBI «DKOJIOTUSI» LTS CTY-
JICHTOB BY30B, OOYYAIOLUMXCsI 110 CNIELMATBHOCTH « TeXHUyecKast SKCruTyaTa-
L1 JIETaTeJIbHBIX arlnapaToB U IBUraTe/Iei» HAaTpaB/IeHUs MOAroTOBKY «Mc-
MBITAHHUA U SKCILTyaTalusl aBUALIMOHHOMN U paKETHO-KOCMUYECKOM TEXH UK.

OueBnHO, 4TO KPYT BOIPOCOB, PACCMATPUBAEMBIX MPOMBIILIEHHOH KO-
JIOTHEH, BEChbMA IIIMPOK. B KHMre OCHOBHOE BHUMAHME Y/IEICHO NMPUYHHAM,
MCTOYMHNKAM W MacLITabaM BO3ACHCTBHUSI TPAHCIIOPTA HA OKPYKAKOLLLYIO CPELLY,
OOBSICHEHUIO OCOOEHHOCTEI MECTHBIX (B YACTHOCTH TOPOACKHMX) U MEXITyHa-
POAHBIX MPOOJIEM, BOSHUKAIOLIMX B ITPOLIECCE JAEATETLHOCTH aBUALIMU U ABTO-
TPAHCIIOPTA, @ TAKXKE ITYTSIM ¥ METO/IaM WX PEILIEHUSI.

ABTOpBI CO3HATETLHO HE BKJIIOYWIIM B ITOCOBME BOMPOCH! pasaena 5 [Tpu-
MEPHOH NpPOrpaMMbl... (9KOIOTHYECKOe OGOCHOBAHME MPOEKTHBIX PELIEHMIA
TpY Pa3MELLICHNUM OOBEKTOB. DKOJIOrMYECKHiA KOHTPOIb). [TpuunHa — nocra-
TOYHO NOAPOOHOE M3JI0XKEHUE 3TUX BOTMPOCOB B YIOMSIHYTQM. YY€OHUKE
«DKOJIOTHSI». o

[TockonbKy nuctmruTnHa « [ IpOMBITUIEHHASI SKONOTHSI> B PSiIE BY30B Nperno-
AACTCsl CTYICHTaM, HE 3HAKOMbIM ¢ npeMeToM «[Ipoueccst u armapars: xumu-
YECKMX IPOU3BOLCTB», B IV1aBY 3 BKITIOYEHBI IOIOIHUTEILHBIE MTOSICHEH S,

[IpenmeTHbI yKa3aTesib COCTARIEH MOAPOGHO, TAK YTOOBI KHUTOM MOXKHO
OBLIO 110J1b30BATHCS KaK CJIOBAPEM-CITPABOYHUKOM,

[J1aBa 3 HanvcaHa IEHCTBUTETHHBIM YWICHOM MexnyHaponHoi akageMun
HayK 3KOJIOTMH M Oe301acHOCTH XusHenesirenbHocth (MAHDB) Hukonaii-
KuHO# H.E., maBa 7 — anbloHKTOM POCCHIACKO# aKageMHM eCTeCTBEHHbIX
Hayk (PAEH) Martsrunoit A.M., miaa 1 — coBMecTHO Marsirunoit A.M. u
AeicTBuTeIbHBIM WieHoM MAH3B Hukonaiikunsiv H.U., octansHoe — Hu-
KonavkuuseiM H. H.

ABTODBI BBIPAXAIOT [TyOOKYIO 6/1ar01apHOCTh HAUATBHUKY OT/Iea Henap-
TaMEHTa MOICPKAHUST JIETHOM TOJHOCTH IPAXKAAHCKUX BO3IYIIHBIX CYIOB 1
TCXHUYECKOIO PasBUTUSI TPAXKIAHCKOM aBualu [OCynapcTBEHHOM CITyKObl
rpaxnaHcKou aBuarimm MunTpanca Poccun Kapniuny B.H., neitctBuresibHoO-
My wieHy MAHDBB, saciyxennomy akonory Poccuu, 3aciykeHHOMY Jesite-
mo Hayku P®, 1-py TexH. Hayk npod. Bopoosey O.T' 3a momos B cbope uc-
XOIHBIX MAaTEPHUAJIOB M LIEHHbIE COBETHI, @ TAKXKE PELIEH3EHTAM 3a 3aMeuaHusi
1 IPEJIOKEHMS, YITCHHbIE aBTOPAMU [1PU MOINOTOBKE PYKOIMUCH K U3IAHHIO.

ABTOPbI 61arOAPSIT COTPYIHUKOB, IPUHSIBILMX YYACTHE B IIOATOTOBKE Y-
KOINWCH K U3IAHHUIO, U OCOOCHHO KaH/I. XuM. HayK JlenukoBy B.E. 3a Bcemep-
HYIO NTOMOLIb B paboTe Hal KHUIoii, axbionkta PAEH Cmupnosy HO.B. 3a
0(hOpMJIEHUE WILTIOCTPALIMIA.

ABTOpBI OyyT BJ1aroIapHbl BCEM, KTO COYTET 11E1ECO0OPA3HBIM BHICKA3ATh
3AMEYAHUS U TIOXKEJTAHUS 110 CONEPXKAHUIO YIEOHOTO MOCOOMSI, IPUMYT U Yy -
TYT COBETBI KOJUIET U CTYICHTOB.



HUKONAMKMHA Haranss EsrexsesHa -
KaHg. TexH. Hayx, npodheccop, gekaH axyns-
Teta «MHxeHepHan akonorus: Mockosckoro
rocyfapcTeeHHoro YHHBEDCHTETA HHXEHED-
HOW 3KONOrMK, QENCTBHTENbHLIT YNeH (akage-
Muk) MexayHapogHOR akafgemmn Hayk skono-
M i Be30NacHOCTH XH3IHEQeATENbHOCTH
(MAH3B), nobegmTens BcepoccHiCKoro Kow-
Kypca « Mixenep roga» B HOMHHaLMK «3Kono-
THA W MOHMTODHHI OKDYMXalOWen cpegsl», as-
Top Gonee 150 HayyHsix W y4ebHo-MeTOgQHYEC-
Kux pabor.

HUKONAMKMH Huxonai MWsawoswy -
KaMg. TexH. HayK, QOUEHT, PYKOBOAHTENb Kyp-
COB NOBbILEHWA KBANMDHKALMK «IKONOrH-e-
cKas 0e30MacHOCTL TDaMGancKOn asHalni»,
AouenT xaghegpsl «be3onacHocTs nonetos W
Mu3HegesTensHocTH» Mockosckoro rocygap-
CTBEHHOID TEXHUYECKOrD YHHBEPCHTETA rPax-
AaHckoi aswauymw (MITY TA), pencreuTens-
Hblit 4neH (axagemwk) MAH3B,  =~OTanYHUK
BO3AywHOro Tpawcnopra P®», asTop Gonee
175 HaysHbix 1 y4eGHO-MeToqIYecKnx pac oT.

MATATMHA Axna MuxainosHa - agblOHKT
Poccuitickon akafemuu ecTECTBEHHLIX HayK
(PAEH), npenogasarens kageqpsi «Besonac-
HOCTB MONETOB W Mu3HegesTensHocTHs MITY
A, asTop 25 HayyHbiX M y4eBHO-MeTofnyYec-
Kux pabor.

L/
WKL «AKALEMKHWIA»

bubnuoreka MI'TY T'A pacnonazaem o0ocmamounvim KoJIUYECMEOM
ydyebHoro mocobusi «IIpomplliyieHHass 3KoJIOTHs». buOmuoTeyHwit mmdp 3TOM
KHUTHA
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OTBETCTBEHHBIN MTPENOIaBaTENh Kapeaphl
M0 TUCIUTIIUHE « DKOJIOTHUS»,
npodeccop xadenpsr bBITuXK]]
Hwukonatikun H.A.



