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1. TIOACHUTEJIbHAS 3ATIMCKA
JomnonautensHas obieobpaszoBatensHas obliepa3BUBarolias mporpaMmma
«becnuyioTHRIE  aBHAIlMOHHBIE CHCTEMBI» (Halee - mporpamMma) HMMeEeT
TEXHUYECKYI0  HalpaBlI€eHHOCTh, 0a30BbIi  ypOBEHb  CIOKHOCTH H
opueHTHpOBaHa Ha oOyuaromuxcs 12-18 net. [Iporpamma paccunrana Ha oguH

ron B o0beMe 144 yaca u3 pacueTa 4 yaca B HELENO.

1.1. AKTYAJBHOCTD

CrtpemuTenbHOE pasBUTHE aBUALMOHHONW TEXHMKM W TEXHOJIOIUH,
YBEIHYEHHE CKOPOCTEH U BBICOTHI I10JI€Ta, IIOSIBJICHUE U Pa3BUTHE HOBBIX THUIIOB
CaMOJIETOB, PakeT ¥ MOTOPOB, NPHUMEHEHHWE HOBBIX MaTEpHaJOB — BCE 3TO
OCHOBHBIE TOKA3aTeIM COBPEMEHHOM aBUALMM, OJHOTO U3 BaXXHEUIIMX BHOOB
TEXHHKH W TEXHHHYECKOI'O IIporpecca 4yejoBedecTna.

B ycrnoBuaAx MolepHu3alMM  poccUiickoro oOpasoBaHusi ocoboe
BHHMaHHE yIENSeTCs pasBUTUIO M BHEJPEHUIO MHHOBALUMH, B IIEPBYIO OYEPEb,
B cepe TexHuku M TexHonorud. B cerommsmnedt Poccum Habmomaetcs
Je(QULUUT KOHKYpPEHTOCIIOCOOHBIX KOMIIETEHTHBIX CIEIHAIHCTOB HHKEHEPHO-
TexHuueckoro npoduiusa. OnbIT MOKa3bBIBA€T, YTO BOCHHTaHHE OymyIIuX
MOKONEHUH  MHXEHEPHBIX  KaJpoOB  HapOMKIAIOLIEHCS  HMHHOBALMOHHOM
KOHOMUKH Poccuu HeoOXoauMoO HAYMHATE YXe CO IIKOJBHOTO BO3PAacCTa.
Taxum oOpazoM, BO3pacTaeT poJib AETCKOr0 TEXHUYECKOTO TBOPUECTBA.

CoBpemeHHble OecHUIOTHbIE AaBUALMOHHBIE CHUCTEMBl IPEACTABISIOT
cO00H HayKOeMKYIO, BBICOKOTEXHOJIOTMYHYIO 00JacTh U SBISIOTCS OJHHM U3
Haubojiee IEpPCleKTUBHbIX HalpaBleHUi pa3BUTHS aBUAlUK. becnuioTHbie
aBHALIMOHHBIE CHCTEMBI IO3BOJISIIOT BBINOJHATH TakWe (DYHKLMH, KOTOpPbIE B
MpOITIOM OBITH MM HEIOCTYITHBI HJIM BBIIOJHSJIHCH APYTHMH CHIIAMH H

CpeacTBaMH, 4TO B CBOIO OHEPLCIb Tpeﬁy}oT HOBBIX CIICLIHAJINCTOB.



braromapst pocTy BO3MOXXHOCTEH M IOBBIILIEHUIO JOCTYIHOCTU JPOHOB,
NOTEHIIMAJ UCHOJb30BaHHS MX B Pa3zHBIX cepax SKOHOMUKH CTPEMHUTENBHO
pacTér. D10 co3/1a10 HeoOX0AUMOCTh B HOBOM npodeccuu: onepatop BAC.

Crparernyeckas 3ajaua Kypca COCTOUT B HOATOTOBKE CIEIHMAIMCTOB IO
KOHCTPYMpPOBaHMIO annapara, [OAIOTOBKE K Pa3IHUYHbIM THUIIAM [OJIETOB U

skcrutyatauuu BAC.

1.2. TIEJATOI'MYECKA A LIEJIECOOBPA3HOCTD

Y IIKONBHUKOB TIJVIaBHBIMU CTAaHOBATCA MOTHUBBL, OIpelenseMbie
NpeCTaBlIeHUsIMH O cBoeM Oynyinem. B aTom Bozpacte oTmedaercs OoJbLias
130MpaTeNbHOCTD [T03HABATENbHBIX MOTHBOB, KOTOpas MPOJMKTOBaHa BEIOOpOM
npodeccuu. [Ipoucxonur pokaeHue HOBBIX MOTUBOB - IPOQeCCUOHATBHBIX.
YcunuBaercs uHTepec K BbIOOpy crnocoba AeicTBUi ¢ y4eOHBIM MpeaMeToM, K
METOAaM  TEOPETHYECKOro Y TBOpueckoro  MeluuieHus.  CylmiecTBeHHO
pa3BHBalOTCS MOTHBBI camMooOpa3oBaHusa. OueHb BO3pacTaeT pOJIb HIHPOKUX
COLMaJIbHBIX MOTUBOB, OJIHAKO HE Y BCEX IUIKOJBHUKOB. Y 3HAYUTEIbHOH 4acTH
NPOSABIIAIOTCS  BJIEMEHTHI  COLMAJBHOM  HE3PENOCTH,  MKAMBEHYECTBA
¥ TIOTpeOUTENBCTRA.

JUis  JaHHOTO BO3pacTa XapakTEpPHO CTAHOBIECHUE MPaKTUYECKOro
CO3HaHUs YeJIOBEKa, IMO3TOMY BaYKHO OPraHHM30BaTh MOJAPOCTKY AEATENBHOCTD
OT 3ambIclia 0 NpoObl, TIe OH CMOXKET CaMOCTOSITENIBHO pealli30BaTh CBOU
UJeU W YBUJETh pe3ynbTar. B naHHBIA BO3pacTHOH Iepuoi HOET pa3BUTHE
CaMOCO3HaHMs, CTAHOBJIEHHE KAYECTBEHHO HOBOIO YPOBHS 3r0-WAECHTHYHOCTH
l'lpld COGJ’IIO,E[GHPIH YCHOBH}I NpHUHATHA YIaCTHA IIOAPOCTKOM B paanqux BHOaX
JIEATEIBHOCTH, B Pa3IM4YHbIX COLUATIBHBIX POJISAX.

dakTopamH, CIOCOOCTBYIOIIMMH K MOTHBAIMH, Y HOAPOCTKOB SIBJISIIOTCSL:

NOTPeOHOCTh B JKU3HEHHOM CaMOOIIPE/IEIEHHH U 00pallieHHOCTh IUIaHOB
B Oynylliee, OCMBICIIEHHE C 3THX ITO3ULIUI HACTOSIIETO;

TCHACHIOUA K OCO3HAHNIO IIKOJBbHHKOM CBOECT'0O MHPOBO33PEHHN A,



yCTOﬁqHBOCTB HHTCPECCOB, X OTHOCHUTECIIbHAA HE3aBUCHUMOCTE OT MHECHH S

OKPY>KarOIIHX.

1.3. LEJIb
CDOpMHpOBaHPIe TEXHHUKO-TECXHOJIOTHYECKHUX YMEHHI?'I, MMPpHUMCHSIEMBIX B

pa60Te ¢ OeCMUIIOTHRIMH JIETATEIHLHBIMH arriapaTaMH.

1.4. 3AJTIAYA
° chopmupoBarh yMeHHA paOOTBl € pasIMYHBIMH  HHCTPYMEHTaMH
U IIPUCTIOCOONIEHUSIMY, pagHOaInapaTypoi;
° chopMUpOBaTh YMEHHUS U TIPEJCTABIEHUS O BO3MOXKHOCTSIX ABTOHOMHBIX
[10JIETOB MYJIbTUPOTOPHBIX IIaThOpM;
® HAay4YUTh INpHEMaM W TEXHOJIOTMSIM MPaBHJIBHOIO  H3TOTOBJIEHHUS

W HCIbITaHHUS Pa3InvdHBIX I{aTel"OpI/Iﬁ paguoynpaBisI€EMBIX JIETATCIBHBIX

anmnaparos;
° Hay4MTh [IPUEMaM YIIPABIECHUS paJuOyIIPaBIIsIEMbIMU annapaTamu;
® pa3sBUBaTh TEXHHYECKHE CIIOCOOHOCTH W KOHCTPYKTOPCKHE YMEHHS,

TEXHUYECKYI0 CMEKAJIKY TIPU BBHIIIOJIHEHUM MpaKTU4YecKuxX pabor,
CBS3aHHBIX ¢ COOpPKOM, OTJIAaAKOW, HCHBITAHHEM M  IIOJIOTOBKOM
pafuroaniaparypsl 4 JeTaTelIbHOTO anmnapara;

° HAay4YdTh JeWCTBOBAaTh KOJUIGKTUBHO B COCTaBe OJHOH KOMAaHJBI

AL JOCTHACHHA BBICOKHX PE3YJIbhTATOB.

1.5. OTJIMYMUTEJIbHBIE OCOBEHHOCTHU ITPOT' PAMMbBI
[IporpaMma Ha OCHOBE peaNbHOW MNPaKTUUECKOW HEATENbHOCTH MA&T
BO3MOXKHOCTh OOy4arlolIUMCsl TIOYYBCTBOBaTh ce0si B pOJM HHXEHepa-
NPOEKTHUPOBLIKKA U ONepaTopa OeCMIOTHBIX aBUALIMOHHBIX CUCTEM.
B oTnuume oT wuMermmxcs mNporpamMM, JdaHHas o0pa3oBaTelbHAs

nporpaMMa, rnpeajgaraeT pa3paboTKy U U3rOTOBIEHHE AeTayel, MOCIeAYIOLYIO
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cOopKy M MchbpITaHUs OECHMUIOTHBIX JIeTaTeNbHBIX anmaparoB. B mporpamme
OTBEIECHO BpeMs [Jisl TPEHUPOBOYHBIX MOJIETOB, IIOJATOTOBKA K COPEBHOBAHUSM:
no FPV moneraM 1 roHkam ApoHOB, paboTa Ha CUMYJISITOpaXx.

OcHoBHas (opMa OpraHu3alMy 3aHATHH TPYNIOBas, OJHAKO, Ka) bl
yY4acTHHK 00pa3oBaTeNBHOrO TMpolecca MoJiyvyaeT HaBbiku cOopku BJIA
MYJIBTUPOTOPHOI'O THUIIA, HABBIKM HACTPOWKM W TOATOTOBKH ammnapara K
Pa3JIMUHBIM THIIAM IOJIETOB.

HaHHas nporpaMMa pa3paboTaHa B COOTBETCTBHM C HOPMATHUBHBIMU
IIPaBOBLIMU aKTaMu B o0JyiacTu oOpa3oBaHus:

Hannas Ilporpamma paspaboTaHa B COOTBETCTBHH C HOPMATHBHBIMH
IPaBOBBIMM aKTaMH B 00nacTu oOpa3oBaHus:

@enepanbHblii 3akoH oT 29.12.2012 Ne 273-03 «O06 ob0pa3oBaHHH B
Poccuiickoii ®enepanunmny;

VYxa3 Ilpesunenta Poccuiickoii @enepauun «O HaLMOHANBHBIX HEIAX
passutus Poccuiickoit ®enepauun na nepuon no 2030 roga;

Konnenuus pasButus AonoiaHuUTenbHOro obOpazoBanus no 2030 rona
(yrBepxneHa pacnopsikenueM IIpasutensctea P® ot 31.03.2022 Ne 678-p);

Crparerus passutus Bocnutanus B Poccuiickoil ®enepanuu Ha mepuon
1o 2025 roma (ytBepxaeHa pacnopspkeHueM IlpaButenscTBa Poccuiickoit
DOenepaunn ot 29.05.2015 Ne 996-p);

IInan meporpusatuil no peanusauuu B 2021 - 2025 rogax Crpaterun
passuTUsl BocniutaHusi B Poccuiickoii @epepanyu Ha nepuoxa no 2025 roxa
(yrBepxkaeH pacnopsukenueM IlpaButenbctBa Poccuiickoit ®enepanuu oOT
12.11.2020 Ne 2945-p);

IIpukaz MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit ®enepaium
or 23.08.2017 Ne 816 «O0 yrBepxkaeHud Ilopsaka NpUMEHEHHS
OpraHM3alUsIMK, OCYLUECTBISIONMMH  O0Opa30BaTeNbHYI0  JeATebHOCTS,
3JIEKTPOHHOTO O0yuYeHuUs, AUCTAHUMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI MpH

peanu3anuy 06pa30BaTENBHBIX MTPOTPAMMY;



IIpuxa3 MunucrepcrBa npocsewenus Poccun ot 09.11.2018 Ne 196 «O6
yrBepxaenuu Ilopsaxa opraHusallid M OCYLIECTBIEHHS 00pa3oBareIbHON
JACATENIGHOCTH I10 JOTOIHUTENBHBIM 001e00pa30oBaTe/IbHBIM ITPOrpaMMaMy;

Ilpuxas Munucrepcrsa npocseuienuss P® ot 03.09.2019 Ne 467 «O6
yTBepkaeHud  LlemeBoit  Mopmenw  pa3sBUTHS — PETHOHAJBHBIX  CHCTEM
JOTIOJIHUTENBHOTO 00pa30BaHus NeTeiiy;

ITpukaz MunucrepcrBa IlpocBemiennst Poccuiickoit ®enepaunun ot
30.09.2020 Ne 533 «O BHeceHMH W3MEHEHHIl B TOPSJOK OpraHM3alMy M
OCYHIECTBIIEHUsI 00pa30BaTeNbHOU JESITeNbHOCTH II0  JOIMOJHUTEIbHBIM
0011e06pazoBarebHbIM fporpamMmmanm, YTBEpIKICHHBIN MIPUKa30M
Munucrepctsa [Ipoceewmenus Poccutickoii @eneparuu ot 09.11.2018 Ne 196x»;

[Tocranopnenue I'naBHOro rocyjapcTBEHHOTO CAaHHTAPHOrO Bpaua P® ot
28.09.2020 Ne 28 «O06 yrBepxnuenun CIT 2.4.3648-20 «Canurapho-
3MUAEMHOJIOTHYeCKre TpeOOBaHHUI K OpPraHH3alUsIM BOCIHUTAHHS U O0ydueHus,
OTJbIXa U 03/I0POBJIEHHUS ACTCH U MOJIOEIKIY;

ITuceMo MunuctepcTBa obpazoBanust U Hayku PD ot 18.11.2015 Ne 09-
3242 «O nampasneHuu uH(GopMarum» (¢ «MeTOAUUECKUMH PEKOMEHIAIUAMMU
[0 INPOEKTHPOBAHHIO  JONOJHUTENBHBIX  OOIIEpPa3sBUBAIOIIUX  IPOrpaMm

(BKJIXOYAst pa3HOYPOBHEBEIE IPOTPAMMEBI)».

1.6. TPEBOBAHNMA K OBYUAIOLIMMCA

Habop na mporpamMmy ocyiuectsisercs B coorTBetcTBuu ¢ [lopsakom
OpraHM3alyd  00pa3oBaTENbHON  JEATENBHOCTH 10  JONOJHUTEIBHBIM
obweobpa3oBarensHbIM  00IIEpa3BUBAIOIIAM  MPOTpaMMaM  ABTOHOMHOM
HEKOMMEpYECKOM  opranmsauuu  «KpacHOSpPCKUM  AETCKHH  TeXHOMapkK
«KBanTopuym».

Bo3spact o6yuaromuxes.

IIporpamma «becnunoTHele aBUAIIMOHHBIE CHCTEMBI» pACCUMTAHA Ha

obyuatonuxcs 12-18 mer. B cBsi3u ¢ OpUEHTHPOBAHHOCTBIO MPOrPaMMbI HA
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noaroroBky Mmozenu bJIA Kk pa3nvuHBIM THUNAM TOJETOB, MAaKCHMAaJbHOE
KOJIMYECTBO 00yUaIOILMXCs B TPYIITe He JOJIKHO NMPeBLILATh 12 YelloBex.
1.7.  ®OPMBbI 1 PEXXVM 3AHSATHA

Cpok peasiuzaunuu nporpammsi: 1 rox. O6sem yueOHoi Harpy3ku -144
y4ebHBIX Haca.

Pexxcnm sansiTmii: 3aHsaTust mpoBomsTcs — 2 pasa B HeJeNo 1o 2
aKaJIeMUYECKHX Jaca ¢ AeCATUMUHYTHBIM EPEePLIBOM.

®opmpl  3aHATHI: JEKIWH, CEMHUHApPbl, OKCKYPCHHM, TPEHHUHIH,
npakTukyM (cbopka BJIA), nonersr Ha CUMYISTOpaxX, TPEHHUPOBOUHBIE TTOJIETHI

Ha KBaApoOKoITepe, COPECBHOBaHHS.

1.8. OXUIAEMBIE PE3VJIbTATBI U CITOCOEBEBI X ITPOBEPKHU

3HaeT:

® OCHOBBI TEXHHKHU O€30MMacHOCTU NpH paboTe ¢ pyYHBIM HHCTPYMEHTOM;

® OCHOBBI TEXHUKH 0€30IIaCHOCTH BO BpeMs MIPOBEIEHHsI COPEBHOBAHUIA;

® ¢IMHYIO CIOPTHBHYIO Kkiaccupukaumi U IlpaBuia npoBemeHHs
COpPEBHOBAHM, CIIOPTUBHbIC HOPMATHUBEI,

® OCHOBHBIE KOHCTPYKITHOHHEIE MaTepHaIbl, NpUMEeHIeMbIe B
aBHaMOJIENIU3Me, UX CBOMCTBA U TEXHOJIOTHIO 00paboTKu;

® 3HAET CHCTEMbI aBTOHOMHEIX ITOJIETOB;

® CHCTEMBI YIIPABICHUSI JICTAIOICH paAiuoypaBIsieMOH MOJIEIH.

YMeer:

e paboTaTh C TEXHUYECKOW JIUTEpaTypoil W TMOJIb30BATECH PA3HBIMU
UCTOYHUKAMH HH(MOPMALIHH;

® CaMOCTOSITENBHO BBIMOIHUTE COOPKY M HACTPONKY MOJENH;

® CaMOCTOSITEILHO BBIMIOJIHUTH I10JIET HA MOJEIH;

® BBINOJHUTL CaMOCTOSATEIBHYIO IIOATOTOBKY MOJEIM K aBTOHOMHOMY

MIOJIETY;



® TIPOM3BECTU 00CIY)KHBaHUE M MOJIEPHU3ALHUIO MOJIEIH;

Hagbiku:

® }MMeeT HaBBIKU pabOThI ¢ CUMYJIATOPOM U pajiuoarnapaTypoii;

® YMEeEeT HaBBIK HACTPONKH, 3aIlyCKa U YIPaBieHUs U3rOTOBIEHHON MOZEBIO.

JInuHOCTHBIE Pe3yIbTATHI:

® CaMOOpraHm3alys,  CaMOKOHTpPOJIb,  BbICTpaMBaHHE  KOMMYHHKALHH
B KOJUIEKTHBE;

MeranpeaMeTHble pe3ybTaThI:

e ymeer pemaTh 3afauu: TBOpYECKHUE, KOHCTPYKTHBHBIE,
M0 TEXHOJOIMYECKOMY IUIAHUPOBAHUIO M OpPraHU3allHd TBOPYECKO
paboThI;

® CcriocoOeH K CaMOCTOATEJIbHOCTM M aKTHBHOCTH, HMEET  HAaBBIK
KOIIJIEKTHBHOTO BBaHMOﬂeﬁCTBHH B paMKax TPEHHPOBO‘-IHBIX IIOJICTOB

OribIT:

@ anoﬁpeTaeT ONBIT KOMMYHHKaLHK KU CaMOOpPraHu3aliy,

1.9. @®OPMBI IIOJABEJEHWA UTOI'OB OB YUEHHKA

Texymuii KOHTPONBL OCBOCHHS IpPOrpaMMbl HPOBOAMTCS BO BpeMs
3aHATHI [IPU NOMOLIM HAOIIOJEHNUH U OMPOCOB.

[Tpomexyrounas atrectauusi ocyuectisercs 1 pas B rog B (opme
TECTUPOBAHUS 110 NIPOHIEHHOMY MaTepuany.

Htorosas arrecranys HNpOXOAMT MO OKOHYAHHMH IMporpaMMsl B (opme
Npe3eHTalMd HM3TOTOBIEHHOW Mojenu (TEeCTHpPOBAaHHS I10 TIPOHICHHOMY
Marepuany, FPV rmoner Ha BpemMsi Ha MMKPOKBAJpPaKOITEPE U BBITIOJHEHHE

3aJlaHud 110 aBTOHOMHOMY TIOJIETY).



2. YYUEBHO-TEMATUYECKHH IJIAH

O06beM gacos
Pasznen HaumenoBaume TeMbl Riisio B Tom uucne
Hacon Teopun [TpakTuka

1 Cobmopenue npaBuil TeXHUKH 0€30MACHOCTH U

CAaHHUTAPHO-THTHEHUYECKHX HOPM TIpH paboTe ¢

3NIEKTPOOOOPYIOBAHHEM H YUEOHO-METOIHUSCKHUMH

MarepHuaiaMu 2 2
2 Teopus asponuHaMuku 8 8
3 Hasuranus 18 13 5
4 ABHaLIMOHHAS METEOPOJIOTHS 4 4
5 Panuocsasp u PTO nonéros 4 2 2
6 BecniunoTHas aBHaIlMOHHAS CHCTEMA 28 10 18
7 ABTOHOMHEBI1 ITOJTET 30 10 20
8 ITopsnox BeseHUs TOKYMEHTAIIHH 2 1 1
2 TpenaxxepHas HoAroToBKa 20 4 16
10 FPV nonersl Ha MUKPOKBaIPOKOIITEpaX 18 2 16
11 IMoners! 6 6
12 HToroBolif KOHTPOJIL: MPE3EHTALMH U3TOTOBJICHHOM

mozenu bJIA 4 4

HUTOI'O 144 56 88




3. COAEPXAHHME IMPOTPAMMBI
W3yyenne TeMaTHKM AMCUMIUIMH OPraHM30BAHO C TaKdM pPacyeToM,
4ToOBl K Hadaly IpakTHYeCKHX yrpasieHuii moneramu BJIA Gbina mpoiineHa
nporpaMma TEOPETHYECKOW IOATOTOBKMA M IMPHUHATHL 3a4€Thl MO CIIEAYIOLINM
JUCLUILIMHAM:
® TEOpUSI a3POAUHAMHUKH;
e xoHCTpyK1us BJIA;
® aBHAL[OHHOE H Pafl03NEKTPOHHOE 00opynoBaHue BJIA;
eskcrutyaTanus bBAC;
® HaBUTallKS;
® aBUALIIOHHASI METEOPOJIOTHS;
Paszpen 1. CoGmiofieHue mpaBuJ TEXHHWKH O0€30MAaCHOCTH M CAHMTapHO-
ITMTUEHUYECKUX HOpM IIpu pabore ¢ anekTpoobopynoBaHHeM U yueGHO-
METOJU4EeCKUMH MaTepralaMy
O6mue npaBuna O6e30MacHOCTH B 00pa30BaTEIbHOM YYPENKIEHUH.
OcHOBBI TeXHUKH 0€30MacHOCTH TpH paboTe C IEKTPUUECKUMH NpUOOpaMH.
Texnuka OesomacHocTH npu pabore B nabopatopuu. OOIME MOJOKEHHS
TeXHUKH Oe3onacHocTH npH pabote B nexe. TexHuka Oe3omnacHocTH npu pabore
¢ JJabopaTOPHBIMU YCTaHOBKaMH.
Pazgen 2. Teopust aspoiMHaMUKH
Teopus:
Tema Ne 1. OcHOBHBIE CBOMCTBa BO3AyXa
Atmocdepa 3zemi. Duznueckue XapakTepUCTHKH aTtMocepbl W WX
BIIMsAHUE Ha noner. Temneparypa Bo3ayxa. ATMocgepHoe nasienue. [ImoTHoCTh
Bo3Ayxa. MexnyHaponHas craHaapTHas arMmocdepa. MHepTHOCTD, BA3KOCTh U
CKMMaeMocThb Bo3ayxa. CKOpoCTh 3ByKa M CKaUKU YIJIOTHEHHUS

Tema Ne 2. AsponuHamMudecKue CHIBI
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ObTexanne Ten BO3LYIIHBIM TOTOKOM. OCHOBHOM 3aKOH COTIPOTHBIIEHMS
BO31yXa.

Koncerpykuusa u Haznauenue uacteii BJIA.

OcHoBHBIE TeOMETPHYECKHE XapaKTEPUCTHKH KPBUIA: pasMax, XOp.a,
rowmank, popma Kpeia, yaIuHeHHe, TIPO(UIb U TOJIIUHA.

Yroj ataku M CKOIBKEHHS, AMANa30H 3KCIUTyaTallHOHHBIX YIIIOB aTaKu.
Iogwemuas cuia K 1060oBoe conpotusjeHue. Kauectso kppiia., I'padracckoe
oTo0pa)keHHe a3pOJUHAMHUECKIX XapaKTEPUCTHK.

3aBHCHMOCTh IIOJBEMHON CHIIBI U JIOOOBOTO CONMpPOTHBIEHHS OT YyIria
araxu. IloBemeHue Kkpbula Ha KPUTHYECKHX M 3aKPUTHYECKHX YIJaX aTaku.
Apropotanus kpbuia. Iltonop. IlpuMenenne MexaHHM3alWM KpbUla, BIHSHHE
MeXaHH3alllK Kpblla Ha a3poJHHaMH4YecKHe XapakrepucTuku BJIA.

Tema Ne 3. CunoBast ycraHOBKa

HasHaveHnue u BUIbI CUNIOBBIX YCTaHOBOK. Bo3ayiunblid BUHT. OCHOBHBIE
reOMETPHYECKHE XapaKTEepPUCTHKH BO3AYLUIHOTO BHHTA. A’SPOJUHAMHYECKHE
XapaKTepucTHKY BUHTA. ['padux notpebHON M pacmoyiaraeMoi TACH 1 BIMSHUE
Ha HUX BBICOTHI MOJIETA.

Tema Ne 4. Dransl nonera JierareJsHOTO anmnapara

Oransl moneta JIA.

B3J’ICT, CXeMa CUJI 1 YPaBHECHHE ABHMXEHUWS Ha 3Tanax B3JieTa.

I'opusoHTtansuelii  moner, ckopocts 1T, YCTaHOBUBILHUHCA
TOPU30OHTAJILHBIN IOJIET, XapaKTePUCTUKH, CXeMa CHJI U YPaBHEHHE JIBIDKEHHS.

Ilogbem JIA, ycTaHOBHBLIMIICS MOABEM, XapPaKTEPHUCTHKH, CXEMa CHJI U
ypasHenue apmxenus. [loronok. Bnusuue BeTpa Ha mogbeM.

JalnbHOCTE MIaHUPOBaHUs, BIUAHUE BETpA.

Bupax, cxema cul, ypaBHEeHHE JBHKEHHS, XaPAKTEPUCTHKH BUPAXKA M HX
pacyer.

Tema Ne 5. YcToitunBOCTS H yIIPaBIsIeMOCT JIETATEIHOIO arnmapara
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PaBnoBecue cun u MomentoB. Ocu BpaiueHus. Buapl paBHOBecHs.
Llenrposka. Bunsl nentpoBku. [IpononsHoe paBHOBecue JIA. PaGora pyins
BbICOTHL. PaGoTa TpuMMepa.

[TN]T perynsarop. OCHOBBI U METObI HACTPONKM JUTA PA3IMYHBIX CTHIEH
NOJETOB.

Tema Ne 6. JlaneHOCTB U NPOJOIDKUTENBHOCTS MOJIETA

JaNbHOCTh, NPOJOKHTENBHOCTE NoneTa, pacxon Tommuea (AKB),
BJIMSHHE TEMIEpaTyphl, BBICOTHI IoneTta W Beca bJIA Ha HanpHOCTH H
NPOAOIKUTEILHOCTD TOJIETA.

Pasznen 3. HaBuranus

Teopusn:

Tema Ne 1. KpaTkue cBeeHus o kaprorpaguu.

@®opma u pasMepbl 3emnu. CucrteMBl KOOpAMHAT HA 3EMHOM
MOBEPXHOCTH. ENVHMUBI H3MepeHus: paccTosHuil. JIMHHM MyTH W JIHMHHA
nojioxxenus JIA Ha MOBEpXHOCTH 3eMHOIO LIapa.

Kapts 7} KapTorpaduueckue IPOEKLIHH. Knaccudukauus
KapTorpauuecKkux MpOoeKUMid IO XapaKTepy HCKaXEeHHH H IO CHocoly
noctpoeHus. CyIIHOCTh KapTorpaduueckuX MNPOEKLUUA U MX KiacCH(UKaLusl.
Kaprel B BuIOM3MEHEHHOH IOJIMKOHMYeCKOH mpoexuuu. Kapter B
HUWIHHApHYeCKHUX npoekuusax. Kiaccudukauys u HasHaueHHEe aBHAILMOHHBIX
kapt. Pasrpapkxa u HoMmeHKknaTypa kapt. OnpenesneHue MIMPOTH U JOJITOTHI
IyHKTa Ha KapTe.

Tema Ne 2. MI3mepeHue BpeMeHH, KypC JI€TaTeJbHOTO alnapara.

I'omoBoe jABMXKEHHME U CYTOYHOE BpalleHME 3eMJIM. Y CJIOBHS
€CTECTBEHHOr0 ocBeleHusi. Kpatkue cBeaeHHs © 3eMHOM MarHeTH3Me.
Hasnavenune, mpuHIMO JEWCTBUS M YCTPONUCTBO aBHALMOHHBIX MAarHUTHBIX
KOMITaCOB.

Tema Ne 3. Breicota nonera. CkopocTh monera.
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Beicora mnonera. bapoMmerpHyeckuii MeTOJ M3MEPEHHUH  BBICOTEL
Hasna4yenue 1 ycTpoicTBO GapoMeTpHueCKUX BEICOTOMEPOB.

CxopocTh 1monera. A’poAHHAMUYECKMH METOA HM3MEepeHHs BO3AYLIHOM
ckopocTd. IIpueMHMKM BO3AYIUIHBIX [aBieHH. YCTPONCTBO yKaszaTenei
BO3lYLLIHOM CKOPOCTH.

Tema Ne 4. IlItypmaHckas noAroToBKa K IOJETY.

BnvsHue Betpa Ha moner camoneTta. HaBUranuoHHBIH TPeyrojbHHK
CKOpPOCTEM M €ro SJeMEHTHl. 3aBUCHMOCTH HAaBHTAI[HOHHBIX 3JIEMEHTOB OT
H3MEHEeHUS PeXHMA T0JIeTa WK BETPA.

IlItypmaHckas HOAroToBKa K mnosery. OO6Imas MOArOTOBKA MOJETHBIX
kapt. Pacuer nosera. PazpaboTka 1uTypMaHCKOro MijaHa mojeta. BoimonHeHe
nosieta 1o Mapupyty. CriocoObl BeIX0[a Ha MCXOIHBIH IyHKT Mapipyta VITIM.
Kontpone u wucnpasneHue myTdH. MaHeBpUpOBaHKHE AJisi BBIXOJA Ha LEIb B
3aJlaHHoe BpeMsl. bezonacHocTh mon€ToB. Be30macHOCTh OT CTOJIKHOBEHHS C
HA3eMHBIMH TIPENATCTBUsIMH. be30macHOCTb OT CTONKHOBEHHUS C JAPYTHMH
JeTaTeNIbHBIMU anaparamu.

IMpakTuka:

Tema Ne 1. ITocTpoenre MapiupyTa IOJIETOB.

Pazaen 4. ABHanrioHHasi METEOPOJIOTHs

Teopus:

Tema Ne 1. OcHOBHBIE TEPMUHBI U ONIPEEIICHHS.

AtMocdepHOoe naBleHHE TIOHATHE W ONpeAelieHHe. EIMHMLIBI ero
U3MEPEeHHs H UX COOTHOUICHHUS. VI3MeHeHHe aBlieHNs C BBICOTOMA.

Temnepatypa BO3lyxa, €€ OINpeAeneHHe M eIUHUIB W3MEPEHH.
Bumumocts. OmpeneneHue nNoNeTHOH BHAUMOCTA W €€ JIEJIEHHE Ha
FOPH30HTANIBHYI0, BEPTHKATILHYIO H HAKIIOHHYIO BHIUMOCTH.

BnaxHocTs Bo3fyxa. AOCONIOTHAA U OTHOCUTENbHAS BJIAKHOCTE. Touka

pocel. Obsaka ¥ ocanku. OnpeneneHue U KIacCHPHUKAIHUS OOJAKOB 10
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BHEIIHEMY BHIY U IO PacloJIOKEHUIO HWXKHEH rpaHulisl (ocHOBaHHS) 061aKkoB
HaJi 3eMHOM TOBEpXHOCTHI0. Ocalky U yCIIOBUS UX 00pa30BaHUSL.

Tema Ne 2. Ctpoenue atmocdepsi.

@Dusnueckue cBoiicTBa. XuMuueckue cBoiictBa. CTpoeHue aTMoc(epsl.

Tema Ne 3. Boznywmnsie Maccel. ATMocdepHbie (DPOHTHI.

Mereoponoruyeckoe obecreyeHue noJyieToB.

BOB,I[yUIHI:Ie MacCcCHI. Onpeﬂeﬂeﬂne M OCHOBHOE€ ITOHATHE O BO3,E[}’I.HHBIX
Maccax. ApkTHueckuii  Bo3myX. ATMocdepHas — LUPKYIALMUA U ee
Kiaccugpukauys. ApKTHYECKHE, YMEpPEHHBIE, TPOMUYECKHE, SKBATOPUAIBHBIE
BO3/YLLIHbIE MAcChl.

ATmocdepHblil PPOHT U ero Kinaccupukarus

Tema Ne 4. KyueBo-noxieBsie o0raka.

Onpenenenre ¥ OCHOBHOE MOHATHE O KYy4eBO-JOXKIEBBIX o0yakax. Bus
Ky4eBO-JI0XKIeBBIX 007aKkoB. Knacchl KydeBo-0KIeBEIX 00/IaKOB. OrnacHbie
JUIsl [1OJIETOB aBUAIMH SBJICHUS [TOTObI.

Tyman. Onpenenenvie u Tunbl. TyMaHbl HCTIApEHUs], KX 00pa30BaHHUE,

Merens, HU30Basg MeTenb, 001Ias MeTenb, MbUIBHAS Oyps, IMO3eMKa,
nelibHAs Oypsa. OnpejeneHye ¥ BOSHUKHOBEHHE.

I'po3a. OmpeneneHdie U OCHOBHBIE THUNBL.  BHyTpHMaccoBble,
(ppoHTANBHEIE TPO3BI.

Ob6nenenenne. OnacHocTh oOneneHenus. Buawnl oOnenmenenus. Vueid,
MaTOBBIA Jiefl, Oenblii MOJIOYHBIM Jiex, rpajl, LIKBaj, U3MOpPO3b, MPO3pPAYHBIH
nen. Cnocobsl 60ps0bl ¢ o0neneHeHUeM. AKTHBHBIH, HacCHBHBIM CIIOCO0
OopBOEI.

Tema Ne 5. OcobGeHHOCTM BBIMOJIHEHUS TIOJETOB B FOPHOM MECTHOCTH H
HaJi BOAHOH MOBEPXHOCTHIO.

Tepmuku. Bnusinue penpeda. I'opro-monuuusie Betpsl, dhen. Tabnuna

3aBUCUMOCTH TeMIIepaTypbl OT BBICOTBI. I'po3a, TyMmaH, ocajiku. Bomuas

14



TIOBEPXHOCTh, MECTHBIE BETPBI, OpH3bl. TedeHne TemIoro U X0N0AHOro Bo3ayxa
JHEM U HOYBIO.

Pa3zngen 5. Paguocsase 1 PTO noneros

Teopus:

Tema Ne 1. OCHOBHBIC MONOKCHHA IO OpraHM3aLK pPajvOCBA3H NpH
BBIIOJIHEHMH MOJIETOB B BO3AYILHOM IpocTpaHcTBe PO

Opranu3zanys cBSI3M MPH a3POAPOMHBIX MMoNeTax. YpaBieHue MoaETaMu
W TOPSIZIOK BeACHHUSI PagUOCBs3H. YIIpaBlieHHE BHEA3POJIPOMHBIMHU IOJIETAMM.
HasnaueHnue u pacnmpeneneHne KaHaJOB CBs3M. PacnpeneneHue Mo3bIBHBIX
KOMaHJHbIX CTaHuuii asponpoma. CocrapjieHHE IJIaHA CBS3M Ha IOJET. 3aKa3
cpeactB PTO na oGecrnieyeHue moyieTos.

Tema Ne 2. IlpaBuna BeieHus paguoodMena

Papponannpie, X HasHayeHHe M IOPANOK HCMOJb30BaHUSA. [lopsiaok
BXOX/I€HU: B CBs3b. [lopsiiok BEI30Ba, OTBETa Ha BBI3OB, Paiio00MeHa, 3asBKH
Ha MOJIET.

Papmomucumnnuna. Chydan, B KOTOPBIX pa3peluaeTcss BeJeHHE
panrooOMeHa OTKPBITBIM TEKCTOM.

IpaxTuKa:

Tema Ne 1. PannooOmeHn.

Paznen 6. becnunorHas aBuallMoOHHAs CHCTEMA

Teopus:

Tema Nel. CocraB, ycrpoiicTBo, HazHauenne BAC

Haznauenue u obnactu npumMeHeHus. AHAIU3 BO3MOYKHOCTEH
npuMenenus bJIA B HapoxHoMm xo3siiicTBe. IloMCK ¥ aHANU3 CYMIECTBYIOIIUX
peIIeHUNA.

CocraB BJIA, cocraB Hazemuoro nyHkra ynpasinenus (HITY), cocras
KOMIIJIEKTA CTapTOBOro 000pyI0BaHHS.

OO0uiee ycTpoiicTBO, TEXHUYECKUE XAPAKTEPHUCTUKH JKCIUIyaTAlMOHHbIE
OrpaHHYEHHs U ONMCaHHe paboThl Komiuiekca. YcrpoiictBo BJIA, cumoas
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yCTaHOBKa M TOILIMBHAs CHCTeMa, OOPTOBOE pagMO3NIEKTPOHHOE, MUIOTAXHO-
HaBUTAlIMOHHOE, aBUallMOHHOe obopynoBanue. Cucremsl ympasnenus ITH.
YcranasnuBaemble Ha BJIA narpysku. ABapuiiHo-criacartelibHOE, MOCaIOuHOE
ycTporcTBO. YcerpoiictBo u pabora HITY. YcerpoiictBo u pabora xommiexra
CTapTOBOrO 000PYIOBAHHS.

Ocobennocty skcmtyaranyu. Mepsl 6e30nacHOCTH npu paboTe.

Tema Ne2. Pama BJIA

Hasnauenue, cocrtaB u oOmiee ycrpoiictBo JIA. AspoauHamuueckas
cxema. TexHudeckue XapaKTEpPUCTHKM M SKCIUIyaTal[UOHHBIE OIpPaHUYEHMS.
AHanu3 cyiecTByomux popm-paxropos JIA. OueHka npernMyIiecTs.

Koncepsauusi 1 packoHcepBaums.  IIpaBuna  xpaHeHus M
TpaHcnopThpoBanus. Texymuii pemont. 3MII u pacxonHwsle Marepualibl,
HCNO0JIE3yeMble NIPU 00ciyKuBaHul. OcoOOEHHOCTH IKCILUTYaTaLHH.

Tema Ne3. CusoBas ycranoBka BJIA

Hasnauenue cuioBoi YCTaHOBKM M €€ cucteM. XapaKTepHCTHKU
paeurarencd. IlpuHuun QyHKOuoHupoBanusa. OcoOEHHOCTM 3KCIUTyaTalyu.
CpaBHUTENBHBIN aHANTN3 KOHCTPYKLHMOHHBIX CXEM CHJIOBOM YCTaHOBKH.

Monrax u nemoHTaxx aBurareis. MOHTaX M JEMOHTaX BO3/YLIHOrO
BUHTA.

Tema Ne 4. ABuanHOHHOE W PaAUO3NEKTPOHHOE obopymosanue BAC,
FPV u OSD

KommnonenTs! cucteMsl anektporutanus. Oco0eHHOCTH 00CTYKHUBAHHUS U
SKCIUTyaTalldd  CHUCTEMBbI  DIIEKTPONUTAHUsA. MOHTaX M JIEMOHTaX
aKKyMyJIATOpa, IIaTel ~ pacnpesieneHus:  BIEKTPONUTAHUS,  HKTYTOB
3JIEKTPONIPHBOIOB. AHANUTUYECKHI MOUCK CXEM SJIEKTPONUTAHUS PA3TMYHBIX
(popm-paxropos BJIA.

Haznauenue, COCTaB, TEXHUYECKHE XapaKTepUCTUKH,

(GYHKIMOHHPOBAHHE MIJIOTAKHO-HABUTALMOHHOM cucTeMsl (AIT).
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Haznauenue, COCTaB, TEXHUYECKUe XapaKTepPUCTHKH,
(QyHKLIHOHHPOBaHHE U OCOOEHHOCTH IKCIUTyaTAlUK PAJAHMOKAHANIOB yIPaBJICHHS
bJIA.

Cucrema  Busyanu3alMM  YAQJIEHHOTO  KOHTPOJIS W IOTOK
TEAEMETPUYECKUX JaHHbIX MOJIETA.

Tema Ne 5. IpuxnagHoe nporpaMmHoe obecrieyeHre

Cocras M HaszHaueHuwe, wucnonbsyemoro B BAC mporpammuoro
obecrieuenus (I10).

[0 HasevHOro mNyHKTa YOpaBlCHHUS, 3alyCK, HACTPOMKA, MOPSIOK
MOJITOTOBKY ¥ Mcnojb3oBanus. 110 6oproBoro obopynosanus u ITH.

CpenctBa o6wsextuBHOro KoHTpoJst (COK), 00paboTka HCHONb30BaHHE H
XpaHEHHME IIOJICTHHIX MAAHHBIX, JNAHHBIX MOJYYEHHBIX ¢ nomowpo ITH nu
marepuanoB COK.

Anannz coBmectaMocth I10 u ammaparsoro xommiexca.

[loaroroBka moneTHOro 3aJiaHusl.

Tema Ne 6. DxcnmyaTtaliys MoJie3HBIX HAMPY30K

Haznauenue, COCTaB, TEXHUYECKUE XapaKTEPUCTUKH,
(GYHKUMOHMPOBAHME MOAYJIBHON ONTHKO-3NEKTPOHHOM I10JIE3HON HArpy3KH.
I'mpoctabunusupoBannas marpopma. CmenHsie Moaynu. Kamepa. ITopsigok
YCTaHOBKM CMEHHOTO MOJYJISI TIOJIe3HOM Harpy3ku u Kamepsl. PesxxuMel paGoTs
noJie3Ho# Harpy3ku. OcoOeHHOCTH SKCILTyaTall|uH.

JleMOHTaX M MOHTaX TI'HMPOCTaOMIM3MPOBaHHON IMIAT()OPMEL. 3ameHa
CMEHHOI'0 MOJYJIs IOJIE3HOM Harpy3ku. JleMOHTaXX U MOHTaX KaMeEPHI.

IMpakTHka:

Tema Nel. C6opxa u Hactpoiika BAC

Tema Ne 2. Cpencra 06bexTuBHOrO KOoHTpOIsi BAC

Haznauenwue, cocra, 00paboTKka, XpaHeHuUe.

Tema Ne 3. O6s3aHHOCTH HOMepOB pacuera BAC

17



IlpenBapurenbHas, mnpennonerHas [OATOTOBKA H  IOCHENONETHOE
obciyxuBanue. OO6s3anHocTH omepatopa BJIA, TexHonoruyeckas Kapra
omnepartopa. Ob6s3anHocTH TexHuka BJIA, TexHomoruveckas Kapra TEXHHKA.
O6si3annocTy onepatopa nonesHol Harpysku (ITH), Texnomorudeckas xapra
oneparopa ITH.

Tema Ne 4. Ipaxruueckas sxcrutyaranus BAC

Bribop cTapToBO# INIOIIANKK M pa3BEepPTHIBAHWE KOMILIEKCA, YCTAHOBKA
cTaproBoro o0opynoBaHus, HoarotroBka BJIA K 3amycKy, NpeamoseTHbIE
NPOBEPKH.

ITycx BJIA, B3ner, HaGop BBICOTHI, HOJIET IO 33AaHHOMY MAapLIPyTy,
CHH)KEHHE pacyeT Ha rmocaaky W nocajka. Ouenka nosenenus BJIA B mosnere.
[TocnenonetHoe obciyKuBaHuUE.

Mepel 6e30maCHOCTH Ha CTapTe€ BO BpeMsl BHIMOJHEHHs NMyckoB BJIA.
ITopsnok B3auMozeicTBusI dKUNIaXKa, BEAEHUS paiioo0MeHa.

JetictBug B ocobObix ciyuasx (OCII).

Pasznen 7. ABTOHOMHEBIH MOJET

Teopus:

HBY‘IGHHE OCHOB I'IOCTPOCHHE aJ'IFOPI/iTMOB rmoJjiera KonTepa B
ABTOHOMHOM PEXXHME B Pa3IHYHBIX YCIOBHUIX.

Iloner poem.

IpaxTuka:

Harnucanue anropurmos moneroB no cucreMe ARUCO wmapxepoB ¢
BBITIOJITHEHHEM pPa3iMYHBIX 3aJaHUil W3 perjiaMeHTOB COPEBHOBAHHUI 10
ABTOHOMHBIM I10JIETaM MPOLUIBIX JIET.

Paspen 8. [Topsiok BegeHus OKyMeHTALUM

Teopus:

Tema Nel. OsnaxomieHue ¢ BHAaMU JOKyMmeHTanuu. @DenepaibHbe
aBHALMOHHBIE NTPaBUJIa UCTIONB30BaHUs BO3AYLIHOTO MPOCTPAHCTBA.

IIpakTuka:
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Tema Nel. 3anonnenue noxymentauuu. CocTaBiieHue IUlaHa IOJIETA HA
YCTaHOBJICHHE MECTHOTO PeKHMMa.

Pasgen 9. TpenaxxepHas moaroToBka

Teopusn:

Tema Nel. O3nakomiieHue ¢ TpeHAKEPOM

IIpakTHka:

Tema Nel. Kommuiexe HaYansHbIX yIpa)XHEHHH

Tema No2 BrimonneHue ynpaxxHeHuid IPU BU3YaJIbHOM IOJIETE.

Tema Ne3 BeinonHeHue ynpaxcHeHuil: MONET MO MapupyTy B PYYHOM
peKIMe.

Pagen 10. FPV nonersl Ha MUKPOKBaJpaKonTepax

IpakrHka:

ITonets! Ha TpeHupoBOYHBIH KBaApakonTepax Mobula FPV mo
TIOMEILEHHIO a3pOKBaHTyMa. [ IpoBeieHue MUHY copeBHOBaHHH (ITOJIET 110
Tpacce Ha Bpemsi).

Papnen 11. Ionetnr

IIpakTuka:

Brie3nusie nmonerst Ha BJIA.

Pagea 12. HTorosblii KOHTPOJIb: MPe3eHTALUH U3TOTOBJIEHHON MOIENH .
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