INocynapctBeHHOE Or0IKETHOE 001IIe00pa3oBaTebHOe yupexaeHne MOCKOBCKOM

obmactu «CeprueBo-Ilocaackuii pU3NKO-MaTEMaTUYECKHIA JTHLICI

KOMHI)IOTepI/I?;I/IpOBaHHa?I CHUCTEMA HaBCACHU S TCICCKOIIa

PadoTty BbINOJIHII:

T'opooos Eeop, yuenuk 11 knacca
I'bOY MO CII ®MII, r. Ceprues Ilocan
HayuHblii pyKkoBoaUTEIb:

Moposos /Imumputi Barepvesuu,

yuuTenab GU3MKY BbiciIel kBanupukanuonHoi kareropun ' 6OY MO CIT ®MJI

r. Ceprues Ilocan, 2023-2024 rr.



1.

2.

3.
4.
5.

e ®° 3

OraBienune

BBEIEHME........c...oiiiiiiiiiiiee ettt et sttt e b e st b e et e b e st e bt e e eee 2

Lol AHHOTALIZIS oo et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeeeenaaaeeerananeennnns 2

| PN i ) 7 1129 (0 o SRS 2

1.3 TIPOOTIEMATHKA. ..cc..vveeeuereeeieeeeireeeiteeeateesteeessaeessseeessseeessseeessseeessseeesssesessseessseesssseesnsseesnsses 2

1.4 TIOCTAHOBKA LIETIEH «..eevnneeeeeeeeeeeeee e e et e e e e e e e e e e e e e ee e e e e e e e e e ee e e e ean e e e eeaneeeeranaeeeranaeeennnns 2

1.5 TIOCTAHOBKA BAZAU -.uuveenrieitieniieriteeteeeiteette st et e et e bt e sate e bt e eab e e bt e sateesbeeeateenbeesateesaeeenneennees 3

1.6 LICTCBAS QY THTOPHS . ce.uvveeeuereeenereeanereenereensreesseeessseeensseesssseeessseeessseesssseessssessssseesnsseesnsseesnssees 3

1.7 OcHOBHBIEC IPUHITHUIIBI, HCTIOTH30BAHHBIC TIPU PAOOTE HAT IIPOCKTOM ......cvveenereenreeneraanreanenes 3

1.8 YHUKAIBHOCTD, 0030 QHATIOTOB .....eeeuvreeeereensrreearreennseeesseeessseesssseesssseesssseesssseesssessnseesnsses 4
TeOPETHUECKOEC BBEIIEHHE. ..........ceneeeeeieeeeeeaeeennentteeeesseasaannsseeeeaeesssasaansssaeeeesssesssssssseeeesessssssnnsssseens 5

B B\ () 37§ 010) ;3 < SR 5

2.2 TPEKUHT TEIIECKOTIIA ..vveeeuvrreeeaurreeeesurreeesssseeeeasssseeeasssseessssssseessssssesessssssessssssssesssssssesssssseees 5

2.3 OCHOBHBbIE IPUHIUIIBI YCTPOUCTBA PA3PAOATHIBAEMON CHCTEMBL.........eerueeeneieieeeneeeieeenneenenes 6
TIIAH-TPAQMEK PABDOTBL........cooiuviiiiiieeiieeeiieeeiieeetteesteeesteeessteeessteeessseeasseessseeasssesanssesssseesssseesnnses 7
IKOHOMHUUYECKOE ODOCHOBAHME..........co.eeeitiantietieeitentteeteeetteeteesateeabeesueeebeesabeebeesaseebeesaeesseenareens 8
TIOABEIEHIE MTOTOB .......couuteiiiiiiiiiiiiitte ettt e ettt et e ettt ettt e e bt e ettt e eabteeeabteeeabteesabeeesabaeesareeesareeeans 10

5.1 P@3YIIBTATBI PAOOTDL......ceevvieeuiieeeiieerieeentteenteeesaseeesseeasseesssessssseessseeessseessssessnsseesssseesnnses 10

5.2 TIepCTIEKTUBBI PABBUTHSI TIPOCKTA ...c.uevveeerreeereeenreeasseeansseeassseessssesssssessseessssessssesssseesnnses 10
BrOIHOTPAQMUECKIE CITHCOK ........oiiiiiiiiiieiiieeitieeeteeesiteeesiteeesiteeetaeesateesbeeesabeeesseeesabeeenaseeenns 11
TIPHUIOTKEHEIC A .....c..oiiiiiiiiiiiiiiiie ettt ettt ettt ettt e bt e et e b st e e sae e e bt e saeesaneennne e 12
TIPHIIOMEHME B ...t 13
TIPHIIOMEHEE B ...t 14



1. BBenenue

1.1 Augoranus

Jannas paGora HampaBlieHa Ha CO3/IaHHE pPabOYero MpPOTOTHIA CHCTEMbl ABTOHABEICHHS
Teneckorna Ha HeOecHble Tena. OCHOBHOW 3a/adeil MpoeKTa SBISIETCS CO3JaHUE TaKOW CHCTEMBI,
COOTHOIIEHHUE IIeHa/(PYHKIIMOHAI KOTOPOil OyAeT MEHbIIe, YeM Y aHAJIOTMYHBIX MPOEKTOB, IPU ATOM
OHA JIOJDKHA BKJIIOYATh B ce0si (GyHKIMM HanOoliee MPOABUHYTHIX cucTeM. CUCTeMa aBTOHABEICHUS
TEJIECKOIa BKITI0YAETCS B ce0s: MPOrpaMMHYIO 4acTh (ITPOIIMBKA KOHTPOJUIepa, 0a3a JaHHBIX HEOECHBIX
TeN), DNEKTPUUECKYI0 CXEMY, KOHTPOJUIEp AJISl PyYHOTO YIIPABJICHUS U KPEIUICHUS IJIs1 MOTOPOB, MPHU

MMOMOIIHN KOTOPBIX OCYIICCTBIISICTCA BpallICHUEC CaMOI'0 TCJICCKOIIA.

1.2 AKTYaIbHOCTE

MHorue o0siaaTeny TEJIECKOIOB HEBOJIBHO 3a/JyMBIBAIOTCS, YTO OBLIO OBI ropaszao ymoOHee
Ha0JII0/1aTh 32 3B€3/1aMU, €clid Obl TeJIeCKON 00J1a/1al aBTOMAaTHYECKOM CUCTEMOM HaBeIEeHUs, KOTopas

ObI 00JIErYMIIa €70 UCIIOJIb30BaHME.

1.3 [IpoOsemaTuka

[Ipu Bble3ie HA HOUHBbIE HAOJIIOEHUS MHOTO BPEMEHM YXOAMUT Ha HaBEJIEHUE TEJecKoma Ha
00BEKT (rajJakTuKa, TYMAHHOCTb M T.II.), HEOOXOJIUMO MOCTOSIHHO KPYTHTb PYUYKH, YTOOBI OOBEKT HE
YXOIWJI U3 TOJIA 3PEHUs, YTO 3aHHUMAeT BPEMs, KOTOPOE MOTJIO OBbITh HCIIOJIB30BAHO JUIsl CaMOro
UCCIIeIOBaHMs. 3aBOJICKUE CHUCTEMBI CTOST JAOPOro 3a CUéT MeperuiaThl 3a OpeHa, a B CaMOJENbHBIX

aHaJIorax HeT OOJBIIMHCTBA (PYHKINN, HEOOXOAUMBIX JUIsl KOMPOPTHON pabOTHI.

1.4 TTocTaHoBKa HeIeN

CO3I[aTB 6IO,H)KCTHYIO CUCTCMY aBTOHABCACHUA TCJICCKOIIA Ha Ha6J'IIOI[aeMLIe 0OBEKTHI B OCIIAX

COKpAIICHHS] BpEMEHHU €TI0 HaCTPOUKH.



1.5 IlocTaHoBKa 3a1a4

. Onpenenuth nepeueHh MUHIMAIIBEHO HEOOXOIUMOTO 000pY IOBAHUS;

. Cobpath 6a3y JaHHBIX HEOCCHBIX TE,

. [IpoBecTu MaTemMaTHueCKUe pacyeTsl AJis HaBEJCHUS TeleCKona Ha 00BEKThI;
. Pa3paboTraTh 371EKTPUUECKYIO CXEMY;

. CobOparb NpOTOTUIT CUCTEMBI HABEICHNUS,

. [TpoTtectupoBaTh paboTy COOpaHHOI CUCTEMBI;

. JIOMOJTHUTE CXEMY U KOJI IO pe3yJIbTaTaM UCIbITaHU;

. Paccunrate pazmepsl 1 popMy KperuieHui i pa3padaTbiBA€MOro TEJIECKOIa;
. Pacnieuarats, mpoTecTUPOBATH U UCIIPABUTh HETOUHOCTH B KPEILJICHUU;

. [IpoBecTu TecTUpOBaHUE BCEH CUCTEMBI NPU PEAIbHOM HAOJI0ICHUN 32 3BE€31aMH
. [Ipuaate nonyunBHIEMYCSl IPOAYKTY TOBAPHBII BUL

. [IpoBecTH 3KOHOMUYECKUE PACUETHI

" CrenaTh TOTOBBIN NPOIYKT JJIs €r0 JajdbHEHIIEH peaau3aiun

1.6 lleneBast ayauropus

HpOGKT HaIlpaBJICH Ha BCCX, Y KOTI'O C€CTb TCJICCKOIIL: JIIOOUTENN pa3Horo ypoBH:, JXOOU,

yBIieKatolecs actpodoTrorpadueil, NKOJIbHbIE KPY>KKH U TaK Jajee.

1.7 OCHOBHBIC IPUHIMIIEI, UCTIOJIH30BAHHBIC IIPU pa60Te Haa IPOCKTOM

. POCTOTA W3TOTOBIICHHUS,
- HEBBICOKAs1i CTOUMOCTbD,
. yA00CTBO UCIIOIB30BAHUS.



1.8 YHHUKaJILHOCTE, 0030D aHAJIOTOB

Mosnepxreaemble
MOHTUPOBHH

BaaumopedceTHe Co
TenehoHoM/KOMNbIOTEPOM

Tvn ynpasneHna

Konuuectso o6bekTos B BJ,

LieHa 3a NpoaykT

TPeKMHr 3a obbeKkTamu

Konwnyectso kHOMOK

BblBod TERYLLEH
WHbOPMaLMK

MountKiv

JKBaTOPHaNbHAA
(+ AnbT-asmmyTansHanA B paspabotke)

EcTb

Yepes npunomeHne
{win/linux/android/ios) no Wi-Fi Yepes
npunoseHue no npoeoay (com/usb)
Yepes pyuHoH KoHTpoNnep

25 000

5000 £ - 7 000 P cebectonmocTs
MaTepHanoe
12 000P - 13 000 2 roToBbIHA BapHaHT

Ecte

19: 10 uMdHpHBIX, 2 (BBEPX-BHKI), 3
GYHKUMOHaNBHDIE, 4 yNpasneHne

JKpaH KOHTpOANEpa
(3HakocKHTE3/ rpadMuacKMii)
Mpunoxenne

EQDrive

JKBATOPWMaNbHanA
Crapwue mogenu - 3kBaTopHanbHan
W aneT-azumMyTanoHan

EcTb

PYYHOH KOHTPOANER-BHOACTUK

Hert

10 000 Pcamomy ceBecToMmMocTs
25 000 B - 35 0002 roToBbIi BAPHaHT

Ecte

52 [HOACTHR
(MHOrOGYHKLMOHKMABHAA
UEHTPa/IbaA KHOMKa)

Het/Mpunoxexne

OnStep

DKBaTOpHanbHan
AnbT-asvmyTansHan

EcTb

Yepes npunoxeHue no
npoeoay, bluetooth, Wi-Fi
PYUHOH KOHTpOANEP-
IMORCTHE

25000

135008

Ecte

7: HOACTHR + 2
AOMNOSTHHUTENDHDIE CTPENKH

3KpaH KoHTpoANepa
{onea)
Mpunoxerne

Tabmuna 1. CpaBHUTENBHBIN aHATN3

Celestron NexStar

ANbT-a3nMyTanbHaA
ECTb BCTPOEHHDIA B
MOHTMPOBKY BApHaHT

EcTe

Yepes npunoKeHne
{win/linux/android/ios) no
Wi-Fi npv norynke
LONOAHKTENBHOTO MOAYAA
Yepes NpUNOKEHNE NO
nposogy {com/usb)

Yepea pydHoid KOHTpOANED

38 000

68 000 £

Ecto

19: 10 uMdHpHbIX, 2 (BBEpDX-
BHM3), 3 PYHKLMOHaNbHbIE, 4
ynpasneHue

3KpaH KOHTpoAnepa
(3HaKOCHHTE3MP)
Mpunoxexne

Sky-Watcher SynScan GOTO

AnbT-a3nmMyTanbHan, SKBaTopranbHan
ECTb BCTPOEHHbBIH B MOHTUPOBRY
BapMaHT

EcTb

Hepes NpuAoKeHHe
(win/linux/android/ios) no Wi-Fi npu
NOKYNKe A0NOAHUTENBHONO MOAYANA
Yepes NpUAoKEHWE NO NPOBOAY
(com/ush)

Yepe3a pyuyHOA KOHTpONEp

43 000

750008

Ecte

19: 10 umdKpHbIX, 2 (BBEDX-BHKI), 3
¢yHRUMOHANDBHDIE, 4 yripaBneHne

3KpaH KOHTPOANEpa (3HaKoCHHTE3MP)
Mpunoxenne

CpaBHI/IB XapaKTCPHUCTUKHU pa3pa6aTLIBaeM0171 ABTOMAaTHYECKOM CHCTEMBI HaBCACHU TCICCKOIIA

C aHajoramM, MOXHO CJelaTh BBIBOA, YTO OHAa HMEET TMPEUMYIIECTBO B COOTHOIICHUU
rieHa/pyHKuonan. [Ipu cTomMOCTH HIKE CTOMMOCTH CaMOTo JISIIIEBOro aHajora, cucreMa MountKiV
BKJIFOYAET B ce0s1 PyHKIIMK HanboJiee JOPOTUX CUCTEM HABECHUS TEJECKOTIIa.

OCHOBHBIM TPEUMYIIECTBOM CHCTEMBbl aBTOHaBeAeHus Teneckoma MountKiV sBasercs
coBMeIlleHHe 0ONbIIOro (PYyHKIIMOHANA C HU3KOU 1IEHOH, YTO JeNlaeT ee JOCTYIHOM, HO B TO K€ BpeMs

MHOTO()YHKIIMOHAJILHON ¥ YA0OHOI.



2. TeopeTnyeckoe BBeJAeHUE

2.1 MoHuTHpOBKA

MOHTHPOBKA - HOBOPOTHOE YCTPOHCTBO TEJIECKOIIA [T HAOIOICHHS 32 HEOSCHBIMU O0BEKTAMHU.

OHa 103BOJISIET HABOJUTD TEJIECKOI Ha HAOJI0IaeMblil 00BEKT, a IPH JUTUTEIHHOM HaOJI0ICHHN
v npu GororpadupoBaHUK  YACPIKHUBATH 3BE3/1y B IOJIC 3PCHUSL.

CymectByeT 3 BHMJa MOHTHUPOBOK: AJIbT-a3MMyTallbHas, 3KBaTOpUAJbHAas M MOHTHPOBKA

JloOcoHa.

2.2 TpekHuHT TEIECKOIIa

TpekuHr Telleckona - aBTOMaTHYECKOE “‘CIIeKEHHUE’” TeJeCKOoma 3a HaOII0AaeMbIM O00BEKTOM
(acTpoTpekep) B LeNsIX yAepkaHUs ero B mosie 3peHus. OOBIYHO OCYIIECTBISETCS 3a CUéT
MaTeMaTHYECKUX PacyeToOB, KOTOpPhIC CHOCOOHBI OOECICUUTh HABEIACHHE HAa OOBEKT C BBICOKOM
TOYHOCTBIO. B HCKOTOPBIX ClIydasdaX HOABIIACTCA HeO6XO)II/IMOCTI) B JOIIOJHUTCIIBHBIX JJICKTPHUYCCKUX

KOMIIOHCHTAax, OJHAKO JJId BKBaTOpHaJIBHOfI MOHTHPOBKH XBaTa€T MAaTCMATUUYCCKUX PACYCTOB.

“u_‘:s-.‘

-

Mpamoe
BOCXOXAEHue

AnbT-asumyTancHas JkBaTopuanbHan

Puc. 1. Cxema “Tunsl MOHTHPOBOK”



2.3 OCHOBHBIE IPUHINIIEI YCTPOMCTBA pa3padaTbIBAEMOM CHCTEMBI

Jyis Toro, 4To0BI pa3paboTaTh COOCTBEHHYIO CUCTEMY aBTOHABEICHMS TEJIECKOINa Ha HEOECHbIC
Tena HEOOXOAMMO H3YyYUTh YK€ CYHICCTBYIOIIME aHaiord. l[IpoaHanw3upoBaB WX, BBIACISIOTCS
OCHOBHBIEC TPEOOBaHMS K HaIllel cucTeMe HaBeeHus (OepeM Hanbosiee nojie3Hbie (PYHKITHH)

OcHoBHBIE TpeOOBaHUS K pa3pabaTbiBaeMOl cucTeMe (IPUHITUIIBI):

. HMeTb BO3MOXKHOCTD YIIPABJICHHUSI C ITyJIbTa (KOHTPOJIEPA);

. HmMeTb BO3MOXHOCTH MOJAKIIOYEHUS K KoMIIbloTepy/Tenedony no nposoay/ Wi-Fi/Bluetooth;
. PaboTath X0Ts1 OBl Ha OAHOM K3 BUJIOB MOHTHUPOBOK (aJIb-a3UMYTaJIbHAs!, SKBATOPUAIbHAS);

. [TynbT 1OKEH UMETh CUCTEMY C ITOHSTHBIM HHTEpdeiicoMm;

. HMeTh QyHKIUIO TPEKUHTA 3 3BE3/10H;

. Wmetsb (HyHKIHIO 3a1aHHsI KOOPAUHAT.

Bo Bcex PACCMOTPCHHBIX aHAJIorax, IpoCICKUBACTCA pa3ACICHUC Ha 3 OCHOBHBIX OJIOKA:

> DIIEKTpUYECKAs CXEMA;
> [IpommBKa /y1st cxeMbl, 0a3a JaHHBIX;
> Kpenuienue MOTOPOB K OCSAM IIKHWBOB.
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4. DKoHOMHYECKOEe 000CHOBAHHE

Tabmuna 3. “Pacuer cebecTOMMOCTH MPOayKTa”

KommnonenT KounuvectBo | Cpenusis uena, pyo. | Uroro, pyo.
Arduino Nano (ATMega328) wmum LGT8F328P

1 350 350
MiniEVB
ESP8266 1 165 165
A4988 npaiiBep 11aroBoro ABUraTesns 2 70 140
[IpeobpasoBarenn JIOTUYECKHUX ypOBHEM
JIByHaIpaBJICHHbIN OT 2 KaHAJIOB : 70 70
Ilnara maketrHast 5x7 cm 1cTopoH 1 25 25
LCD1602 + 12C nepexoHuK 1 350 350
3y6uarsrii mkuB GT2-6 16 3y0peB Smm 2 120 240
3y6uarsril mkuB GT2-6 40 3y6beB 6.35MM 2 220 440
3y6uatslii pemenb GT2-6 3amkHyTHIH 200MM 1 220 220
3y6uartsiif pemenb GT2-6 3aMkHYThIN 122 MM 1 220 220
bont M5 mns kperuienus k moHtupoBke (I1B) +
Laiica 1 4,5 4,5
Kopmyc niis mynbra-KoHTpOIuIepa 1 294 294
Mini360 DC-DC 2 45 90
Konnencaropst s DC-DC/cTabunuzaropa 2 40 80
DSUB-9 na nanens/kabens M 6 14 84
DSUB-9 na ma"ens/xabens F 6 14,5 87
DSUB-9 koprmyc Ha kabenb ¢ ATMHHBIMUA 00JITaMu 5 16,445 82,225
DSUB BuHTHI Ha TTaHeb OT 12MM 6 10,315 61,89
Pazwem 2,00MM O6NIMH 1J15 IArOBOTO JIBUTATEIIS 2 1,39 2,78
Knonka Ha nanens 19 21 399
Pesuctop 1xoM BBIBOAHOM 1JI KJIaBHATYpPbI 32 0,525 16,8
Pesucrop 10xomM BEIBOIHOM ISl KIIaBUATYPbI 1 0,92 0,92
Pesucrop 330koM...1MoM BBIBOJHOH IS . . |
KJIaBUATYPBI
[IpoBoaa ot komnbroTepHOTO 61 ~20awg 4 11BEeTa 8 30,00 240
Kab6enps rubkuit MHOrOXMIbHbIN 4x~010,35 2MeTpa 2 30,00 60
[TpoBox ruOKMF MHOTOXUIBHBIN 2X~0T0,35, 1 25,00 25
Pa3ném muranus DC SmM, rHe310 Ha KaOelb 1 37 37




PLD-8 1 4,02 4,02
PLD-6 3 2,015 6,045
oxammnep 2,54Mm 8 1,5 12
Konnencarop 508 47mk¢ mm 100mkd st a4988 2 50 100
BLS-15 2 8 16
BLS-8 4 13 52
MOHTaKHBIH ITPOBOJ 2 50 100
[Iporpammarop ayig ESP-01 1 93,5 93,5
Motopsl 2 550 1100
Kopnyc 1 700 700
5969,68P

CebecTonMoCTh n3aenus cocrasmia ~ 6 000P.

PecypcHoe obecnieueHue npoekta OyIeT peain30BaHo 3a CYET MPOJJaXKH TOTOBBIX K3EMILISIPOB

IPOAYKTa, ieHa KoToporo coctaBuT 12 000P — 13 000P.



5. IToaBenenue nurToros

5.1 PesyubTaTsl paboThl

B pE3yJIbTaTe pa6OTI)I OBUIH BBIIOJIHEHBI CIICAYIOIUE 3aJa4u:

. [IpoBeneH cpaBHUTENBHBIM aHAIN3 CYLIECTBYIOIUX CUCTEM HABEACHUS TEIECKOIA;

. CocraBneHa 6a3a JaHHBIX HEOECHBIX Tell;

. [Tpou3BeneHbl MaTeMaTHUECKUE PacyeThbl, HEOOXOAUMBI JJIl HAaBEACHUS TeJlecKola Ha
OOBEKTHI;

. CoOpaH MpOTOTHUI CUCTEMbI HaBEACHUS

. PaccuuTansl pazmepsl U (OpMbI KPETJICHUH AJIS HALIEro TeJIeCKOoIa

. [TpoBeneHo TecTUpOBaHUE BCEH CHCTEMBbI HA HACTOALIEM HAOIIOAECHUH 3BE3]]

. [IpousBeaeHb 5JKOHOMUYECKHE pacueThl C€0ECTOMMOCTH MPOTyKTa

= [IponykTy npuaaH TOBapHbIN BUJ

Buneo-nemoncrpanus paOoTatomieit CUCTEMBI JOCTYyIIHA 1o CCBLIKE:

https://disk.yvandex.ru/i/ILFVTimm30BSig

®doto pazpaboTaHHOTO MPOIYKTA (KPETUICHHSI, ITyJIbT) HAXOAATCS B IPHIIOKCHUH.
HpI/I TECTUPOBAHNU TOTOBOUM CHCTEMBI Ha IMPAKTUKEC, OHAa KOPPCKTHO BBLIINOJIHAJIA KOMAaHbI, a
MOTPEIIHOCTh B HABEJACHUM OKa3zallach MpeHeOpexuMo Majoi. MOKHO clenaTth BBIBOJ, YTO

CHUCTCMA ITOJIHOCTHIO KOPPEKTHO (I)YHKI_II/IOHI/IpyeT.

5.2 IlepCIEKTUBEI PA3BUTHS IPOEKTA

IaTy;

B 6y):(ymeM IJIAaHUPYETCA OPraHU30BaTh IMMPOJAAKH SK3CMILIAPOB IMTOJIYUYCHHOT'O ITPOAYKTA.

J171st 5TOr0 HEOOXOUMO:

= [IpoBecTr yTOYHEHHBIN TEXHUKO-3KOHOMHWYECKUI aHAIIN3;

. JIlonomHUTE cucTeMy NOAAEPKKON AlTbT-a3UMYyTAIBHON MOHTHUPOBKH;

. IIepenecTy 2JIEKTPUUECKYIO COCTABIIAIOIIYIO C OTACIBHBIX KOMIIOHEHTOB Ha I1€YaTHYIO
. Ocy11ecTBUTh NTUTAHUE CUCTEMBI OT aKKyMYJIATOPA;

10


https://disk.yandex.ru/i/ILFVTjmm30BSig

6. bubanorpagpuyecknii Cnucoxk
1. YHuBepcalibHasi CUCTEMa yIpaBIeHUs TelleckonoM Ha Arduino

Caiit: [https://astronomy.ru/forum/index.php/topic,143891.0.html]

2. Teneckon. Buasr u ycrporictBo. [Ipumenenue u kak BeiopaTs. OCOOCHHOCTH
Caitr: [https://tehpribory.ru/glavnaia/pribory/teleskop.html]

3. Teneckorn. Kak Hauats Habm0AeHUS

Caiit: [https://www.4glaza.ru/articles/telescopes _how to start/]

4. Yetsipe riaza: Celestron NexStar 5 SE

Caiir: [https://www.4glaza.ru/products/celestron_nexstar-5-se/]

5. Yersipe rnaza: Sky-Watcher BK P130650AZGT SynScan GOTO

Caiit: [https://www.4glaza.ru/articles/obzor-teleskopa-sky-watcher-bk-p130650azgt-synscan/]
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https://astronomy.ru/forum/index.php/topic,143891.0.html
https://www.4glaza.ru/products/celestron_nexstar-5-se/

7. Ilpunoxenue A

Puc. 2 «MynbT»

Puc. 4 «<KpenneHune DEC» Puc. 5 «KpenneHne RA»
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8. Ilpuaoxenune b

| m . T " aa  KiVASTRO

pec <

S ™

Puc. 6 «Cnuctema B KOpobKe»

o> x
® 119552
SR36137'44"

Puc. 8 «IynbT ¢ noacseTKOM» Puc. 9 «KpenneHuna RA n DEC»



9. Ilpuaoxenue B

f______————— HK-cBetoanoa ans ynpaenenns Goroannapatom

Knonka "OTMEHA":
Ha TTIaBHOM KPAHE - MEPEKTIOYHTL CHCTEMY
KOOPAMHAT A1 0TOOpakeHHA
BEPHYTHCA HA3a B MEHIO
CTEpPETh MOCASAHION BBEACHHYIO MDY
Kunonka "MEHIO"
Ha TTIaBHOM DKPAHE - OTKPBITH MEHIO
BLIOpATh MYyHKT MEHIO
MPHMEHHTH H3MEHEHUA
B KaTajJorax - 0ToOpasHTh FOPH3OHTAILHEIE
KOOPAHHATEI
Knonxka "CJIEXKEHHUE"
octaHoBuTE GOTO, ecnu 3anymeHo
B KATAI0TE, €CIH TENECKOMN MTPHBA3AH
K HaYany KoopauHart - 3anyctuts GOTO
B KATaJI0Te, €C/IH TENECKOI He MPHBA3aH
K HA4YaJy KOOPIHHAT - MPHBA3ATHCS
1o BeIOpaHHOMY OOBEKTY
Ha rnazmobl SKPaHE - BKIIOYHTL/BBIKIIOYHTD
acTpoTpEKep
B MEHIO - KaK Ha TTTABHOM JKpaHe
JUKOWMCTHK - ynpasnenue MOTOpaMH
BepTHKanbHbIE cTpenkH - DEC/ALT
rOpH30HTaNBHEIE cTpenkH - R A/AZM
nanpasneHue HE nuBepTpoBaHs!

'CTPEJIKA

HA ITABHOM 3KPAHE - H3MEHHTH CKOPOCTh
IBHIKEHHA TENeCKona
JIMCTATh MEHIO W CTPAHHIIBI KATANIOTA

HAMPAaBbTE MYNLT HA (DOTOANNAPAT, 3T KHONKA
ynpaenseT 3aTBopoM. (CHauana seibepure
MOJENE CBoero (oToanmnapara B MEHIO)
OUPPOBAA KJIABHATYPA

Ji718 BBOJIA YHCIOBBIX 3HAYEHHH

/B npouecce pazpaboTkH/OBICTPLIH A0CTYI

Puc. 10 Cxema “Ha3zHaueHust KHOTIOK Ha MyJbTe”

- ynpaeneHHe (poroannapatoM ¢ MK-npuémunkom:
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VOO

GHDRVWOC SCL SDa

Puc. 11 «MeHto HaBuraumm»

PexxuM BpamieHus MOTOPOB
nay3sa/actpotpekep/GOTO/pyunoe ynpasneHue
CkopocTh BpameHus (cyrouHas * xxx)
CKkopocTh acTpoTpekepa
3B€31HaA (MO0 yMONYAHHUIO)/COMHEYHAsA/ TyHHAsA
Cocrosnne WiFi
BBIKJI/BKJI/COETHHEHHE YCTAaHOBJICHO
["eorpaduuecknit KOOpAUHATHI
M3BECTHBI/HET
Bpewms, ecu H3BeCTHO
KoopaunaTsl, Kyia CMOTPHT Tesecor (1mocie MpUBsA3KH)
*3HaueHHs MO YMOTYAHHIO He 0TOOpaXxaroTcs

{3}2,89"?,9; 12633125
e 2AM23"38*

o+ 4+22°48'19'"

Puc. 12 Cxema «Cxema meHo»



