MH)KeHep-ucnbiTaTe1b
KOCMMYECKMX annaparoB

Bnaropgapsa annapatam, OTNPAB/IEHHBIM Ye/T0BEKOM B KOCMOC,

Mbl MOJSTy4d€eM He TONIbKO Benm4yecTtBeHHble poTtorpacdmm BceneHHow,

HO M MO>XEM MOJIb30BATHCSA 3TUMM TEXHONIOTMAMM 0151 HALLEro KoMdpopTa
n ynobcTea. 3To0 U HOBUIrALMS, U CNYTHUKOBOE Te/IEBUAEHME, U TOUHbIN
MPOrHO3 MoroAbil.

MH>XXeHep-mncnbITaTelb KOCMUYECKMX AnMMnAdpaToB OTBEYAET 30 TO,

4YTOObI MPOBECTUN MPOBEPKY C/IOXKHbIX YCTPOWCTB Nepes Mx OOCTABKOM

HO OKO/T03eMHYt0 opbuTy. OH fenaeT TecTbl pa3pabaTbiBAEMbIX ANMAPATOB
M 0OET peKoMeHOaumMy no opaboTke NPoHIEMHbBIX Y3/T0B KOCMUYECKOM
TEXHUKMN

3apaumn yumntens

(4]

PaspaboTka nporpamMm  MNogrotoBKka u NpoBeneHve n aHanus Pa3paboTka pekoMeHaaLmi
M METOAMK UCMBITAOHUIA  HACTPOMKA KOMMIEKCHbIX UCMbITAHUIA Mo COBEPLUEHCTBOBAHMIO
60pTOBOM ANNAPATYPbl  KOCMUYECKMX pa3pabaTbIBAEMbIX NMpoBepPSIEMOM TEXHUKM
annapaToB rMepen KOCMUYECKMX annapaToB
TECTUPOBAHWEM

BaM 6ypeT MHTepecHd 3Ta npoceccusa, ecnu Bbl...

v J N v
WHTepecyeTech
MaTeMaTuKom

v

nobute pabotaTte
pPyKammn n moxkeTte
HAWTU MPUYUHY
Mo60oi NonoMKu

U MHTepecyeTech MeyTaeTe paboTaTb
«..y MOMbl poboToTexHuKoM B KOCMUYECKOM
UHXXEHep» n nobute chepe He NOoKMAOA
ACTPOHOMMUIO pogHyto NIaHeTy

¥ bnsmnKoit Gonbue,
YeM pPyCCKUM
n nuTepaTypoli




SagaHue

CerogHs Bbl — Be,EI,yLLI,Mm NHXXEHEP-UCTbITATE/Tb CUCTEM KOCMUNYECKUX ANMAPATOB.
be3 BAC B KOCMOC HUYEro M HUKTO NMPOCTO HE nonagéert!

OcHOBHASA 304040 MPOBEPUTbL CUCTEMBI U ANMAPATYPY KOCMUYECKOro annapard,
YTO6bI CNYTHUK BbILLE HO OpP6UTY.

McnbITOHMS KOCMUYECKMX AMNAPATOB MPOXOAAT B HECKO/IbKO 3TanoB. CHavana
NOArOTOBUTENbHbIN: onpeaesneHne 30404 CMYyTHUKA, COCTABIEHNE TEXHUYECKOM
LOKYMEHTALMU, 30KA3 1 NPUEMKA 060py0BAHMSI.

3aTteM MAET 3TAN HA3EMHbIX UCMbITAHUNA. VIH)-KeHep npoeepdeT NCnpaBHOCTb CUMCTEM
N UCKYCCTBEHHO CO30ET NOJIOMKM, 4yTO6bI N36EXKATb UX npu 3dnycke.

TpeTu aTan: NéTHble UCMbITAHMA. Korga annapaT 3anyCcKaroT B KOCMOC, MHXXeHepbl-
NCNbITATENU TPYOATCSA B LLeHTpe ynpaBneHusa nonéramm (LLYTT), HabnopgaoT 30 Bcemu
NApAMETPAMU N PeLLalOT HELWTATHbIE CUTYALUN.

HekoTopble U3 3TUX 30404 cenyac NPencTonT pewnTb 1 BaM. Yaoayu!

ST1anbl

PasobpaTtbcs
B cMCTemMax
KOCMMYeCKOro annapaTta

MpuaymaTtb pelueHne
08 KaXkaom NosIoMKun
BO BpeMS Ha3eMHbIX
MCMNbITaHUN

MpoBeputb paboTy
anroputT™Ma B cucteme
60PTOBOro KOMMbIOTEPA

CocTaBuTb NporpamMmy
KOMaH[ Ans 3anycka
CNYTHUKA Ha opBUTy



Yactb 1

MoprotoButenbHasa paborta

KaxKZLoMy MHXKeHepy-nchblTaTesnto
He0o6XO0AMMO 3HATb HE TOJTIbKO HA3BAHMSA
CUCTEM, HO U pa3/InYHble a66peBNATYpbI
LN9 BbICTPOro NMoMCcKaA CrpaBOYHOW
MHOPMALMU U «OBLLLEHNSA» C BOPTOBBIM
KOMIMbIOTEPOM.

Onpepenure, Kak pacwmndpoBaTb
Ka>Kpoe CoKpalleHue.

GPS

nc

BUNC

BBM

BUK

BUI

BopTOBGﬂ BblYuciinTeNibHAAd MALWLMHO

BopToBOI" MH(HOPMALMOHHbBI KOMMNNEKC

Oatuuk ConHua

BTOpUYHbIA UCTOYHUK NUTAHUA

Global Positioning System

BopToBas MHpopMALMOHHAA cUcTeMA



Yactb 1

MoprotoButenbHaa pa6oTa

LleneBas annapatypa

Bce cucTteMbl KOCMMYecKoro annaparta
CBA3AHbI MeXxXOy coboit. McnbiTaTenb
L0OJDKEH 3HATb, 3d YTO OTBEYAET KOXXAdA
M3 HUX.

Bbi6epuTte cucteMy, KoTopads
COOTBETCTBYET OMUCAHMUIO:

CUCTEMA 1/5
Cny>kebHble cncTeMbl

YCTpoNCTBA O/18 perucTpaumm
N300PaXKEHU MOBEPXHOCTU 3EMIU

Komnnekc kamep
CucrteMa cBA3m

CucteMa ynpaBneHus

CUCTEMA 2/5

Ob6ecneymBaeT c6op 1 06PABOTKY
MHGOPMALMM B NpoLiecce
30HOMPOBAHWS 3EMHOM
NMOBEPXHOCTM

CucrtemMa Hay4yHOM annapaTypsbl

CuncreMa >Ku3HeobecneyeHus

CucremMa cBA3mn

CUCTEMA 3/5

[Nopaep>kMBAeT 6ASIAHC TEMIOBOW
SHepruu, obecneymBaeT HY»KHYIO
TEMMEPATYPY PA3/IMYHbBIX MOLY/eM
N y3/10B

Komnnekc kamep

AHTEHHbI

CucteMa obecneyeHud
TEMMepPATypPHOro pexxmma

CUCTEMA 4/5

BkntouaeT ycTpoiictBa
onpeneneHns TEKyLLEN OPUEHTALUM
KOCMMYECKOro annapaTa: AATYUKK
ConHua v 3eMnun, 3Be34, U Ta.
CucrtemMa Hay4yHOM annapaTypbl

CucreMa Kamep

CuctemMa opueHTaLMM

CUCTEMA 5/5

[No3BoNAET MEHATb CKOPOCTb 1
HanpaeneHe OBM>xXeHMd CryTHMKOB

CucrteMa Hay4yHOM annapaTypbl

AHTEHHbI

,D,BVI rarejibHble YCTAHOBKU



Yactb 1

NMopsapoK UcnbITaAHUA

NH>keHep-
NCNbITOTENDb
COMNpPoBOXOAET
KOCMUMYECKNM
annapaT oT 3a4YMKU
N TEXHNYECKUX
TpeboBAHMIK 00
30MNyCKA B KOCMOC.
Ba>keH Koxkabiia war!

Pacnpepenurte
nencTeuna no
aTanam.

©0NOOULAWNR

MoproroBuUTENbHDbIN 3TAMN UcnbiTaHua
Ha 3emMne

Co300EM aNropuUTMbl HA C/1yYar OTKA3A CUCTEM
3anyckaeM annapaT B KOCMOC

Kpyrnocyto4yHo Ha61040€eM 30 CYTHUKOM
PewaeM npobneMbl Bo BpeMs NonéTa
YCTpaHSAEM BCE BbISIBIEHHbIE OLLUNOKM
Onpepensdem moaynu onsa 6yayuiero CnyTHUKA
OdopmnaemM 3aKa3 Ha NPOM3BOACTBO

[ywemM TexHn4ecKoe 304aHME

. HecaTtku pas npoBepsieM BCe CUCTEMbI

3anycK n nétHble
NCMbITAHUS



YacTb 2

HaseMHble ncnbiTaHus

[MPOBJIEMA

3acBEeTKA MATPULLbI
HQ COJHLE

Cb6on B paboTe
oBuratens

OTKa3 ycTponcTBa
0N KOHTPOS
TemMnepaTypbl

MOCJIEACTBUA

HapyweHune pexxkuma
opueHTaumu n cbon
B paboTe ueneBbiX
CUCTEM

HeBO3MOXHOCTb
MCMO/Ib30BATb
KaMepbl M NPOBOAMUTb
nccnegoBaHUS

Heponyctumas
TemMnepaTtypa
B repMoOOTCEKe

PELLIEHWE

[lepekntounTb
HO pe3epBHOE YCTPOMCTBO
0719 KOHTPOSS
TeMnepaTypbl

[Nepesarpy3unTtb
OBUIFATENU: BKIIOUNTD
N BbIKIOYUTb

[NepeKntoumnTb
HO pe3epBHbIV
KOMIMIEKT KAMEP



// BbopToBOM KOMMbHTEP TOXe Hago 3anporpamumupoBaTb! Bce anropuTmsl,
KOTOpble Bbl MpuayManu pns HewTaTHbIX CUTyauui, [ONXHb MpeBpaTUTbCH B
Habop KOMaHA Ansi CNyTHUKA.

Pexum pa6oTbi: npoBepka paBnieHus B repmooTtceke (I0)

llaBneHne BHyTpu 0 B Havane skcnnyaTauun KA okono 1,2 aTm.
JllonycTumMoe OTKNOHeHWe paBfeHUA — B guanasoHe oT 0,9 pgo 1,3 aTm.

/* 3apaya: npoBepuTb faBfieHue

function ?

}

checkAcceleration | checkTemperature

/* 3apaya: npoBepuTb TeMmnepaTypy XONOAHOr0 KOHTypa */

function ?

}

'checkVelocity checkTemperatureCool @ checkTemperatureHeat

/* 3apaya: npoBepuTb TemnepaTypy ropsA4yero KoHTypa */

function ?

}

checkSignal\ checkTemperatureCool @ checkTemperatureHeat

(temperature) {

(temperature) {

// const criticalPressure = 1,3; // Kputuyecku BbicOKOEe paBneHue
if (pressure > criticalPressure) {

console.log("BHumaHue! [laBneHne Ha 60pTYy KOCMUYECKOro Kopabns
6NIM3KO K KpuUTuyeckomy ypoBHi!"); // WHpopmauua Ha KoHconmu, ecnu
JaBneHne 65IM3KO K KPUTUYECKOMY

} else {

console.log("[laBneHMe Ha 60pTYy KOCMUYECKOrOo Kopabns B Hopme.");}}
// WHbopmaumss Ha KOHCONM, ecnu paBfieHne B npepenax HoOpMbl

Pressure = 1,1; [laBneHne Ha 60pTYy KOCMMYECKOro Kopabnsa B npegenax
HOPMBbI.

const criticalTemperatureCool = 5; // KpuTuuyeckas TemnepaTypa

if (temperature > criticalTemperatureCool) {
console.log("BHumaHue! TemnepaTypa XOJIOAHOINO KOHTYpa repMoOTCeKa
npeBbicuaa KpuTU4eckuin yposeHb!"); // WHpopmaumus Ha KoHconu, ecnu
TemnepaTypa npeBbicuia KPpUTUYECKOE 3HayeHue

} else {

console.log("TemnepaTypa XOJIOGHOrO KOHTypa B Hopme.")} //
WHbopMaumMss Ha KOHCONU, ecnu TemnepaTypa B npepenax HOpMbl
Temperature = 1; TemnepaTypa XONOAHOrO KOHTypa B HOpMe.

} else {

console.log("TemnepaTypa XOJOQHOrO KOHTypa B Hopme.")} //
WHdopmaumsa Ha KoHconu, ecnn TemnepaTypa B npegenax HOPMbI
Temperature = 1; TemnepaTypa XOJIOAHOrO KOHTYypa B HOpMe.

const criticalTemperature = 18; // KpuTudeckas TemrnepaTypa

if (temperature < criticalTemperature) {

console.log("BHumaHue! TemnepaTypa ropsyero KoHTypa repMooTceka
HUXe KpuTudeckoro ypoBHA!"); // WHpopmauua Ha KOHCONU, ecnu
TemMnepaTypa HUXE KPUTUYECKOro 3HaudeHus

console.log("TemnepaTypa ropsiyero KoHTypa B Hopme.")} // WHpopmauus
Ha KOHCONMU, ecnuM TemnepaTypa B npegenax HOpMbl

Temperature = 16°C; BHumaHue! TemnepaTypa ropsyero KOHTypa
repmMooTCeKa HUKEe KPUTUYECKOro YpoBHs!

Hajo nogHATb TemnepaTypy ropsdyero KoHTypa. YTo HykHO cpenaTb?

BknounTh OXﬂaﬂMTeﬂb‘
3anycTUTb pe3epBHLI KOMMIEKT HarpeBaTenei



Yacrs 3 ' 30Ha cBA3U MporpammMma pabot
CO CMYTHUKOM

J1éTHble ncnbiTaHua B LLYTI

1 BUTOK BOKPYI 3EMJIN

3aagaua 1.1

YCnoKOWTb MHTEHCVMBHOE BpdALleHNE

N

Mop6epuTe NporpamMMy nopj 3apauvy:

3anyctutb 06paTHbIe ABUraTENU

@ OCTaHOBKA
MHTEHCUBHOrO BPALLIEHNS
2

Mounck ConHua

3 ) Touck 3emMnu

[Nonck nono>xeHus

OpVIEHTGLI,VIﬂ no Kapre 4 no 3BE€3aoM
3BEé3gHOro Heba
5 Hasurauwnsa no NNTOHACC
n GPS
Mopenb cnyTHUKA: «DNIeKTPO» 6 Crabunmsauus
. . TeMnepaTypbl
BopToBOI paaMonoKaLMOHHbI Komnieke PJTK 42
CKaHep MHOrosoHanbHbln (MCY ..
P ( ) 7 | LeneBas cbéMKa
1 BUTOK BOKPYI 3EMJIN 1 BUTOK BOKPYI 3EMJIN 1 BUTOK BOKPYT 3EMJIN 1 BUTOK BOKPYTI 3EMJIN 1 BUTOK BOKPYI 3EMJIN 1 BUTOK BOKPYI 3EM/IN
Sapaya 1.2 Sapaua 2.2 3apaya 3.2
H Fj Sapaua 2.1 5 & 3apaua 3.1 o 2 Sapaua 4.1
anTtn COHHLI,e i e KNOYNTb pexxnum opueHTauun BRAIoUUTb PEKIM HOBUTALMM XNnaguTb dJOTOKOMepy Cp,ench CHVMOK 3eMn
Mop6epuTte NnporpaMMy nog, 3apavy: Mop6epute nporpamMMmy nop 3agavy: Mop6epute nporpamMMmy nop 3agavy: Mop6epute nporpaMMy nop 3agavy: Mop6epute nporpaMMy nop 3agavy: Mop6epute nporpaMMy nop 3agavy:

Cpenatb KOHTpOanbIVI CHUMOK Cpenatb KOHTpOﬂbeIVI CHUMOK I'IepeKmoquTb Ha pe3epBHOe

YCTPOICTBO TepMoperynsiumm

MoHWU3UTL TeMNepaTypy B OTCEKe "
¢ hoToannapaTypoit AKTUBUPOBATb PEXXUM CbEMKM

MoBTOPUTL COEANHEHNE CO
cnyTHukom NMTIOHACC n GPS

OpueHTauus no KapTte 3BE3gHOro OpueHTauus no KapTte 3BE3gHOro
Heba Heba
OpwueHTaumsa No KapTe 3BE3QHOro 3admkcnupoBaTb NooXKeHUe no
He6a Mouck 3emnu FMOHACC n GPS

MoHWU3UTb TeMNepPATYpPY B OTCEKE

¢ choToannapaTypoii

00 III




lNo3gpaBsanem, Muccus
BbInoJs/iHeHAa!

Bbl oTnnyHO cnpdaBuUinCb C UCMbITAHNEM KOCMUYECKOI o
annaparta 1 gaxe CoOXpaHuim ero nocsie asapun B OTKpPbITOM
KOCMOCe.

CerogHs Bbl:
\/ N3yumnu cekpeTHble ab6peBMaTYpbl KOCMAHABTOB

Bo BpeMsa Ha3eMHbIX UCMbITAHWI NPUAYMANU AIFOPUTM
peLweHus npobnembl

Hanucanm MO3TAMHYIO UMNKOrpAMMY U y6eﬂ,MHMCb, 4yToO
CNYTHUK yCneLwHO BbIMNMOJ/TIHMT BCE€ BALUN KOMAHObI

MHe noHpaBunocs! Yto panbue?
CoBeTbl OT aKcnepTad

CerofHs Bbl y>Ke CO LKOJIbl MOXKETE BbI6pATb BEKTOP PA3BUTNA —VB
1 kocMoc! A Beab KaKMx-To 60 neT Ha3an 370 H6bl/10 TO/IbKO B MEYTOW.

MeuTa CTaHOBWTCA PeanbHOCTbo! Jep3zaiTe!

MouwnTaiite B cBOGOAHOE Bpema npo 6pasusnbekyto
MATHUTHYIO0 aHomanmio. OHa MHOrAA NOAKUABIBAET HOM,

cneunannucTam KOCMOHAOBTMKM, PA3HbIe «NPUKObI».

Onbra NpAaHKKMHA

BeoyLwinin nH>xeHep-nporpamMMuCT,
AO Kopnopauma BHNNIM

B Moeit npoeccum oUeHb BAXKHA CTPYKTYPHOCTD U1 BHMMATENBHOCTb.

KaK QpXUTEKTOP-MPOEKTUPOBLLVK, KOTOPbIl POCCUMTBIBAET HArpy3KK
3 BCEro AOMd, Mbl YUUTbIBAEM COTHU BEPOSTHBIX cobbITWiA, KOTOPbIE

HY>XHO MCMNbITATb.

PekomeHpyto nsyyats TouHble HAYKW: MATEMATKKy, hU3KKy, Aarke
XUMUto. Ho 1 Npo ryMaHuTapHble HanpasneHus He 306bIBCII,7ITei OHM
MOMOraioT PACIIMPKTL MUPOBO33peHUE 1 CTATb Gonee rNy60KnM
HE/I0BEKOM U1 yCMELIHbIM NMPotheccroHanom.




