PaboThl M0 3aMeHe CUCTEMH BEIPaOOTKHY 9JIEKTPOIHEPTUH B yOeXKHUIlle IPOIITHA 0YeHb TIagKo. XOTs
TeKyIas qoOrlYa yIiis BCe ellle HeBeMKa, B KOHIIE KOHIIOB, OH MCIIOJIb3YeTCs TOJIbKO B KAUeCTBe
TOTIJIVBA, TAK YTO ITPOU3BOAUTEIILHOCTH IIaXThl 00JIee YeM JOCTaTOYHO. UTO KacaeTcs OpPyrux
3(PeKTOB UCTIONIb30BaHUS YIS, AHKaW B HACTOSIIIee BpeMs He MOXKeT MCII0Ib30BaTh MHOTHE U3 HUX,
B KOHIIe KOHIIOB, OH BCe ellle OrpaHn4YeH YpoBHeM.OmHAKO 3TO 3aTPYOHUTEIbHOE NI0JI0KEHUE,
HaKOHeEI], IIepecTajo ObITh €ET0 OTPAHUYEHWEM Ha TPETUM OeHb IOCse TOro, Kak KeHT U ocTanbHbEIe
ymnu.[MHXeHep 5-TO YPOBHS, MHKEHED BBICIIETO YPOBHS, MOXKET ITPOU3BOIUTEL BCE BUMILI
BBICOKOTEXHOJIOTTYHOTO 000PYIOBAHUS, MOXKET CO3[aBaTh BCE BUIH TPAHCIIOPTHBIX CPEJICTB,
BKJTIOYast, HO HE OTPAaHMYEHO: BUHTOKPBIIBIMU MalllMHAMHE, BePTOJIETAMH, JIETKOBLIMH aBTOMOOHUIISIMH,
IPy30BUKaMH, OOJIBIIIMMHI MOTOIIMK/IaMH, SXTaMu, KopaOnu. Pa30nokupyite Kakoe-HUOYyIb
COBpPEMEHHOe OpyXKHue. []ITO TEKCTOBOE IIPUrjalleHue Ad 5-I0 YPOBHS HHXKEHepa, U ero
cofepXkKaHue, MOXKHO CKa3aTh, OUeHb IIPOCTOE. B KOHIIe KOHI[OB, YPOBEHDb HHKEHEPa N3HAYAIbHO
UCITIO/Ib3YEeTCS ISt CO3MaHUS MPEINOCHIIOK Il PYTHUX HAaBBIKOB, ¥ caM 110 ce0e 3TOT HaBHIK He
SIBJITETCS CJIOXKHBIM. MyOPOCTh MaruCTEPCKOM IIPOrpaMMHI TaK¥Ke [IOCTUTaeTCs O6marogaps ero
BOCXOXKOEHNIO. B HacTosmee BpeMs OH MOXKeET SKOHOMUTE 70% MaTeprasioB IPHU U3TOTOBIIEHUA
IIpeIMETOB, a CKOPOCTh MPou3BoACTBa Ascension coctasinsgeT 70%, u ero u3feaus MOTyT
rapaHTupoBaTh 4 mponykTa.UTo KacaeTcs cTabuIbHOTO MTPOU3BOACTBA 5 IIPOAYKTOB, TO
COOTBETCTBYIOIIME HABHIKM IO-TIpeKHEMY He0OxomuMel. HanpumMep, [ist OpyKus 5-ro paHra
TpeOyeTcst HaBHIK ITOJTHOTO apceHana. Hampumep, [iis co3maHus HHCTPYMEHTA 5-T0 YPOBHS
TpeOyeTcst HaBLIK Ky3Hella ITOJTHOT'0 YPOBHS. B HacTosIiee BpeMsi cTabuiibHast IIPOU3BOAUTEILHOCTD
5-T0 YPOBHST MOXKET ObITh TapaHTUPOBaHA B OCHOBHOM HEKOTOPHIMH IIPOCTHIMU BUOAMU OPYKUS, a
TakKKe TPaHCIOPTHBIMU CPeACTBaMM, YKa3aHHBIMU B OIIMCaHUU HABHIKOB MHXKEHEPOB 5-TO

YPOBHS. AAXTH 1 KOpaO/Iu B HACTOSIIEe BPEMS U3MeNus, U3TOTOBIEHHBEIe KOMITaHueN Ankai, He UMeIOT
Oomnbiroro 3HaveHusi. KoHeuHo, 3To He coBceM OeccMbIcieHHO. OH MOXKeT Ha CaMOM [IeJie ITPOJIOKHUTh
LOPOTY K PeKe U IIOCTPOUTH IIpeAIogaraeMbli MUPC. 3aTEM OH MOXKET MOCTPOUTH IIJIaBCPELCTBO AJIS
IIepeBO3KH 110 PeKe, YTOOH UCII0JIb30BaTh ero. Ho ceiiyac y HETo He TaK MHOTO MaTepHuasia, II03TOMY
OH MOKET TOJIbKO JyMaTb 00 3TOM. ABTOMOOUIIN - He Ny4IIui BEIOOP B CETONHSIIHUX yCIoBUsIX. Ha
CaMoOM Jiejie, ecJI eCTh JOCTAaTO4YHO

TOTLJIMBO JTy4llle BCero NoOLBaTh camoaeToM. KoHeYHO, BOOHBIM TPAHCIIOPT TOXKEe 0YeHb XOPOIIL.
Korga AHKai IpUTrOTOBUTCS XKOaTh, Korga OyoeT JOCTaTOYHO MaTepHaioB, OH Ccpa3y ke COelaeT u
TO, ¥ gpyroe. CaMoneThl UCIONb3YIOTCS [ 00HapyKeHUs, a Kopabiu - Ay TPaHCIIOPTHUPOBKHU
npegMeToB. YTO KacaeTcsi CAMOJIeTOB, TO 9TO NEHCTBUTEILHO OYEHb I0JIe3HO. B COBpeMEHHBIX
yCIIOBHSIX 30MOM MOTYT yrpoXkKaTh Ha CyIlle, @ B BO3TyXe TaKOH omacHOCTH HeT. Ho, Kak Okl 9TO
CKa3aTh, mpobeMa qoikHa ObITh. TOT GaKT, YTO CaMOJIETH HeJlb3sT MCIIOIb30BaTh MJIS
TPAHCIIOPTHPOBKHM, BEI3BIBAET HauOOJIbINKE OmaceHus. />Ho 9ToT Bompoc moiikeH OBITh pa3fesieH Ha
IBe YacTu. Eciiu 9TO BepTONET, TO OH, ECTECTBEHHO, MOXKET BBHIIOIHATL YaCTh TPAHCIOPTHHIX
GbYHKIWH, HO MaTepHUasibl, He0OXOIUMbIe [IJI BEPTOJIETA, CIUIIKOM BEJTUKY, PAacXOf TOIIMNBa
OTPOMEH, a BpeMs IepeaBuxkeHus HemMasnoe. Ha camoMm ferne, Koraa feo JOXOOUT [0 IIojieTa B
OOMHOYKY, HA JAHHBIA MOMEHT BUHTOKPHBITIAS MallliHA - JIy4IIni BeIOOp. [To cpaBHEHMIO C
BEpPTOJIeTaMU IIPEUMYIIeCTBa BUHTOKPHIION MAILIMHLI B COBPEMEHHAIX YCIIOBUSX [eHCTBUTEIHHO
CIIUIIKOM BeNUKHU. BHeIlTHe OHU IIPaKTUYeCKU He OTJIMYAIOTCS APYT OT Apyra. O6a BUHTOKPHIIA
MMeIOT BEPXHUU HECYLMi BUHT OOJIBIIIOTO JHaMeTpa, KOTOPHIHA 3a CYeT BpallleHus HecCyllero BUHTa
CO37aeT MOABEMHYIO CUITy BO BpeMs mmoyieTa. Ho, HECMOTpS Ha BHEILTHIOI CX0XKECTh, BUHTOKPHII U
BEPTOJIET - 3TO IPAKTHYECKH [IBa COBEPIIEHHO Pa3HBIX JIeTATENIbHEIX anmapara. Ha camoMm gere
BUHTOKDEI - 9TO HEUTO CpefilHee MeXOy BepPTOJIeT ¥ caMoJIeT. B momoiHeHe K HeCcyIlleMy BUHTY, OH
TaK¥Ke OCHAIIeH BePTUKAIbHO PACIIOI0KEHHBIM ITPOTIEJIIepoM, 00eCieunBaoIMM ABUKEHNE BIIEpe].
Kak mpaBuio, oH TaK¥kKe OCHallleH KPhIJIOM MeHbIIIeT0 pa3Mepa, 00ecleynBaloiiM YacThb MOJIeTa.
[MogauMaTh. CaMoe GOJIBINIOE Pa3Irure MeXKIY BUHTOKPHIION MAIIMHON U BEPTOJIETOM 3aKITI0YaeTCs
B TOM, YTO HECYIIMI BUHT BUHTOKPHIZION MAIIMHBI He MTOOKITIIOYEeH K CUCTEMEe TPAHCMUCCUHU



nBuraTess. [IBUTaTeNb He MPHUBOIUT B IBUXKEHHE HECYIIUH BUHT, 00eCIeYrnBas MOIbEMHYIO CHITY
BHHTOKPEIIA, HO BO BpeMs I10JIeTa BUHTOKPHIIA IePeIHK TOTOK BO3MyXa 3aCTaB/IseT HECYIIHUA BUHT
BpaIllaThCs, CO37aBasi MOAbEeMHYI0 cuily. Kak u B clly4ae ¢ BEeTPSIHOW MEeNbHUIEeH, CHCTEMa HEeCYIUX
BHHTOB COCTOHUT TOJIBKO U3

BpalllaeTcs 3a CYeT COOCTBEHHOM MOIITHOCTH ITIPU 3aIlyCKe, YTO HAa3hIBAETCS IMPEOBAPUTEIHbHEIM
BpallleHueM, U IIPUBOJUTCS B NEUWCTBUE BO3AYLIHEIMU CHAJIaMU II0CTIe B3neTa. Hecyluii BUHT
BEPTO/IETa IMOOKIII0OYEH K CUCTEME MMPHUBOMAA ABUTATENS, KOTOPas MOXKET He TOJIbKO CO3[aBaTh
OIBEMHYIO CHJTY, HO ¥ 00eclieynuBaTh MOILTHOCTH [JIg I0JieTa, OJ00HO 371eKTPUYECKOMY
BeHTUNATOPY.<IIOCKOIBKY HECYLINil BUHT SIB/ISIETCS CaMOBpAILAOIIMMCS, KPYTAIIAM MOMEHT,
nmepenaBaeMblit Ha Qio3elIsixK, OUeHb MaJl, T03TOMY BUHTOKPHIT HE HYKJaeTCsl B PyJIeBOM BHHTE, KaK
OIHOBHMHTOBOM BEPTOJIET, HO, KaK IIPaBUJI0, OH OCHAIIlEH XBOCTOBBLIM OTIEPEHUEM [ yIIpaBIeHUS
1I0JIeTOM., Hanbojee 0YEeBUIHOE Pa3INdue MeXOy BUHTOKPHIION MAIIMHONW U BEPTOJIETOM
3aKJII04YaeTCsd B TOM, UTO HECyIIUM BUHT BEPTOJIeTa HaKJIOHEH BIIEpPe, B TO BPEMS KaK HECYIIUU BUHT
BUHTOKPBIIION MaIllMHE HaKIOHEeH Ha3afd. KpoMe ToOro, Korga HeKOTOPhle BUHTOKPLIIbIE MAITUHBI
B3JIETAIOT, HECYIIXI BUHT TaK:Ke MOXKeT OBITh COeOUHEH C IBUTaTeJIeM uepe3 "clenneHue", u
OBUTATENIb IPUBOOUT MaIIMHYy BO BpallleHHe, CO3aBas MOABEMHYIO CUIY. ITO IT03BOJISIET COKPATUTh
B3JIETHYIO IUCTAHIIMIO IT0 KPeHY ¥ HabpaTh BEICOTY ITOYTH OTBECHO, HO He TI03BOJISIET BEPTOJIETY
IIOOHUMAaThLCS BEPTUKAIIbHO UJIM 3aBUCaTh B BO3yxe. Korga BUHTOKPHBIIBIY JIeTaTeIbHBIM alnapaT
JIETUT, IOABEMHAs CHUJIa B OCHOBHOM CO3[aeTCs HECYIIUM BUHTOM, @ HEIIOABUKHOE KPBIJIO
obecreyuBaeT TOJIbKO YaCTh ITOMBEMHOM CUIEL. HEeKOTOphle BUHTOKPHIIEIE JIETATENIbHEIE allllapaThl
[axke He UMEIOT HEIIOABUKHOTO KPBIJIa, ¥ BCS IOABEMHAs CUJla CO3[aeTCsd HeCyIIUM BUHTOM.
[ToCKOMBbKY HeCyIWi BUHT BUHTOKPHIJIOTO JIETATENIbHOTO allllapaTa MPUBOAUTCS B OBUKEHUE
BUHTOKPBUIBIM JIETAaTEJIbHBIM alliapaToM A ABUXKEHUS BIIepe[, eClIU ABUTaTe b HAaXOOUTCS B
BO31yXe, IIporesiep He OyoeT BpalllaThCs, B 9TO BpeMsi BUHTOKPHBIJIbIH JIeTaTeIbHBIN anmapat 0yaeT
OBUTATHCS BIIEpPEN. IPOOOIKaKTeE JIETETh BIepe[ U3-3a CBOEH UHEPIIUU U ITIOCTEIIEHHO CHUXKAWTe
CKOPOCTbh M3-3a CUJIbI TAKECTH U CONPOTUBJIEHUS BOo3AyXa. OQHOBPEMEHHO C YMEHbUIEHNEM BBICOTHI
co3maeTcs IMOTOK BO3[yXa, HallpaBJIEeHHBI CHU3Y BBEPX, XU HECYIIUM BUHT MOXKET BpalllaThCH,
obecreyrBas MOgHEMHYI0 cuIy. TakuM 06pa3oM, camosieT Xuanji MOXKeT IJIaBHO IepeMelaThCs U
6e30MacHO MPU3EMIIITLCS TI0]] YIIpaBiaeHueM nuoTa. JJaxe B 0COOLIX 00CTOSITEIbCTBAX, KOTHA MMHUJIOT
He CIIpaB/IsIeTCS C yIIpaBJeHNEeM M BUHTOKphUIas MallliHa TepseT YIpaBIsgeMOoCThb, OHa
IpU3eMIIsieTCsl KakK Ha Iapaiiiore. X0Ts 9TO TOXKe JKeCTKas Iocajka, B Hell He Oy[eT CUTyalluHy,
nof00HOM IPU3eMJIEHUI0 Ha BepXHel CTYIIeHH JIeCTHUILIBL. ITO o0ecreyrBaeT 0OJbIIyi0 6e301macHOCTh
15 TTaCCaKUpPOB.

BUHTOKPBUIHIH JIETAaTEIbHEIN alliapaT, KOTOPHIM COBEPIIEHHO HECPAaBHUM C BEPTOIETOM. XOTS
BEPTOJIET TaKxkKe 00amaeT ClIoCOOHOCThI0 6€30MMaCHO MPU3EMIISIThCS HA HUKHEW T'PaHHUIIe CBOETO
BpALIeHUS, IJIST €T0 BPallleHUsT Heo0X0IUMO IIePEeHTH U3 COCTOSIHHUS C BKITIOUEHHLIM JIBUTATEIIEM B
COCTOSIHHE CaMOBpAIIleHUs, ¥ 3TOT Iepexor TpeOyeT ompeaesieHHOM MOTePH BEICOTH. ECIIM BRICOTHI
1I0JIeTa HEOCTATOUYHO, TO BEPTOJIET MOXKET He YCIEeTh IIEPECTPOUTLCS M KOCHYThCS 3eMyu. CaM
BUHTOKPBII JIETAET B PEKKMME aBTOPOTAIMY ¥ He HYKOAETCS B IEPEKTIOUEHHUH, [I03TOMY [
6e3omacHOro epeobopymoBaHus He TPeOYeTCsT TAKOTO OrPaHUYEHUS BRICOTH. OHAKO, TOCKOJIBKY
BUHTOKPHLI He 00J/1aflaeT TaKOX MOITHOM MOITHOCTBIO IBUTATEIIsI, KaK Y BEPTOJIETa, OH BPSH JTU
MOXKET BHITIOJIHATH KaKue-mubo rpy3oBbie GyHKIUKU. COOCTBEHHBIM BEC BUHTOKPHITION MAIIIMHBI IITIOC
BEC MHUJIOTA B OCHOBHOM COCTABJISIOT TIOJIHYIO TPY30II0AbeMHOCTh BUHTOKPEIION MaluHel. KoHEYHO,
pa3Hble TUITH BUHTOKPHITBIX MAIIUH OTIUYAIOTCS B 9TOM OTHOIIEHWH. BUHTOKpHITIas MalIuHa 9yTh
00JIBIIIETO Pa3Mepa MOxKeT 0ojiee UT MEHee COXPaHSITh CIIOCOOHOCTh CHUXKATh BeC. B 11eoMm,
BUHTOKPHIIAS MalllMHA SIBJITETCS 0YEHDb XOPOILIUM [IOTIOJTHEHHUEM K CYIIIECTBYIOIIEMY YKPHITHIO. XOTS
ee HeJIb3s MCIO0JIb30BaTh [IJI TPAHCIIOPTUPOBKHU, @ MOXKHO HMCIIOIb30BATh TOJILKO [IJIST ITPOCTHIX
MCCTIEIOBAHUM, Ha CaMOM [ieJie 3TO OUeHb yIoOHO. BaxkHO. B KOoHIIe KOHIIOB, Kall B HacTosiiee BpeMs



paccMaTpUBaeT MapHeu, CTOSIINX 3a MOJePHU3UPOBAaHHEIM 30MOU, KaK I'JITaBHEIX BPAros, IIO3TOMY
eMy HYKHO HaOJmogaTh 3a TeM, Tie 3TU ITapHYU HaXOAsATCS. MOXKHO OIIpPeNeIuThb, YTO TOPO, Te OHU
HAXOSTCS, IBJISIETCS OMHUM M3 OIJIOTOB 9THX IapHeH, nHaye ObIsI0 Obl HEBO3MOXKHO, YTOORI
cBepx00biue 30MOU MOSIBIISIUCH TPUKOHI, HO T MPSYYTCS 9TH JIIOOU U €CTh JIM OHU B APYTUX
ropopax, Heu3BeCcTHO. Ec/iu BB yIIpaBisais aBTOMOOUIIEM [IJIs pacclieloBaHus, He TOJIbKO JIETKO OBITh
o0HapYXKEeHHBIM IPYT0# CTOPOHOM, HO U €CJIX APYyTas CTOPOHA MoIIeT 60ee CUIBHBIX 30MOU
IIpeciieloBaTh ero, 4eI0BeKy, OTBETCTBEHHOMY 3a pacciiefioBaHue, OymeT TPYOHO CKPHIThCs. Ho ¢
BMHTOKPHIION MaIllMHOM 3Ta mpobjieMa He BO3HUKAET. He CYIeCTBOBaTh. bomee Toro, BUHTOKPHIIAS
MallliHa - 9TO BCET0 JIUIIh 00IIKUY TepMUH [JIsT 0003HaYEeHHS KlacCa BO3AYIIHBIX CYJ0B. OTO He

IIOJTHOCTBIO HEBO3MOKHO N00aBUTh CUCTEMY NMUTaHUs. [lo0aBneHre ONpeaeeHHOW CUCTEMBI TUTAHUS
MOKET IIPeBPaTUTh BUHTOKPHUIYIO MalllMHY AJIS OOHOTO YeJloBeKa B ABYXMECTHYIO. [[OMOTHUTEIbHBIN
YeJI0BEeK MOXKET UCIIOJIb30BaTh OPYkKUe 00eUMM pyKaMU. ITO TaK¥kKe TapaHTUPYET OIpeneIeHHYI0
crroco0HOCTH K aTake.MTak, 1mocje Toro, Kak ero IOBBICUIM 10 MHKeHepa 5-To ypoBHs, AH Kai
3ayMasicsi 0 TOM, CMOXKeT JI OH YIIpaBJIATh aBTOXKUPOM. OH faxe He 3aAyMBIBAJICS O TOM, CMOTYT JI1
JIIOAY B ero yOexXKulre ypaBiaiaTh 9TOU IITYKOH.
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