ABTOHOMHas HEKOMMepUecKasi OpraHu3alys
«KpacHospckuii nerckuii Texnomapk « KBaHTopuym»

PEKOMEH/IOBAHO

METOOIUYCCKHM COBETOM

ITporokon Ne 77
OT « 30» .eegiet 2024 1.

JononuutensHas o01eobpazoBaTesibHas 00lIepa3BUBAKOIIAs TporpaMmma
TeXHHUYECKOH HarpaBIeHHOCTH

((HpHKJIa,I[HaSI KOCMOHAaBTHKa»

Cpoxk peanuzanuu:

1 ron

Bo3pacr neteli:

12-17 net

CocTaBuTeNH NMpOrpaMmal:
Crocuna B. A.

[Inuporos A.E.

r. Kpacnosipck, 2024 r.



1. NIOACHUTEJIBHAS 3AIINCKA
JlononHuTensHas o0meodpasoBarenbHas 00LEepa3BUBaOLLIas MporpaMma
«I[IpuknagHas KOCMOHaBTHKa» (najnee - IMPOrpaMMa) HMEeT TEXHHYECKYIO
HallpaBI€HHOCTh, 0a30BbI YpOBEHb CIOXXHOCTHM M OpHEHTHpOBaHa Ha
oOyuaromuxcs 12-17 ner.
IIporpamma paccuuTana Ha oIvH roJl B oObeme 144 yaca uz pacuera 4 yaca

B HCACIIIO.

1.1. AKTYAJIbBHOCTb

AKTyaJlbHOCTb M HeOOXOAMMOCTb JAHHOM IPOrpaMMbl MPOAUMKTOBAHA
pa3BUTHEM KOCMOHABTHKH M YBEJIMYEHHUEM JOJM YacTHOH KOCMOHABTHKH B
Poccun ¥ Bo BceM Mupe. Ha coBpeMEHHOM 3Tamne Halla CTpaHa HCIBITHIBAET
OCTPYIO HEOOXOJUMOCTh B BBICOKONPO(ECCHOHANBHBIX HAYUHbIX U MHKEHEPHBIX
KaJjpax B KOCMHYECKOW 0OJacTh: pakeTOCTPOEHUH, PAAMOTEXHHUKH U TA.,
HMEIOIIX HHHOBAIlHOHHOE MBIIIUICHUE, JaHHAas IIporpaMMa [IOMOTaeT MPUBICYb
HHTEpeC 00YUAIOIIMXCS] K COBPEMEHHOM KOCMOHABTHUKE.

Jlannas oOpazoBaTenbHas NMporpaMMa MHTEPECHa TeM, YTO COBMELLAET B
ce0e HECKOJIBKO BaXKHBIX HallpaBjeHHi, OJHOBpEMEHHO HEOOXOAMMBIX MAJis
pa3paboTKH KOCMHYECKHX amnaparoB, a MMEHHO: (H3MKO-MaTeMaTHYECKHe
OCHOBBI  KOCMOHaBTHKHM, 3D-mozenupoBaHue MW  HPOTOTHIMPOBAHME,
NporpaMMHUpPOBaHUE YCTPOMCTB, OCHOBHI 3JEKTPOTEXHHKH H PaJHOTEXHHKH,

IIPOCKTHPOBAaHKE KOCMHYECKHUX amnmnaparos U T.[.

1.2. TIEJATOTHYECKAA HEJIECOOBPA3SHOCTD

JlaHHasi mporpaMMa BKJIFO4aeT B ce0s 3HaHuUs U3 chepbl KOCMOHABTUKH:
YCTPOMCTBO COJHEYHONW CHUCTEMBI, MCTOPHUIO OTKPBITHM M HCCIEHOBAHUM
kocMmoca. ConeprkaHue npeaycMaTpiUBaeT 3HAKOMCTBO € KypCOM IIPaKTHYECKOM

acrpoHomuu B nporpamme Stellarium u paboty ¢ Teneckomnom.



IlocpenctBom pabotel B mnporpamme Orbiter2016 y oOyuaromuxcs
(dopMupyeTcs mNpeiacTaBlieHHE O KOCMHYECKOM IPOCTPAaHCTBE, HebOecHOM
MEXaHUKE€ ¥ YIpaBleHUMH KOCMHYECKHMM ammapatoM. Y4eOHble HaOOpEI
OpOukpadpr u  Introsat  QopmupyeT HaBBIK  TNPOSKTUPOBAHHA U
IporpaMMHpPOBaHUS KOCMHUECKHX armaparoB. Pabora B mporpaMme CUMyIsATOP
OpenRocket ¢popmMupyeT HaBBIK MPOESKTHPOBAHUSA MOJENEH paKkeT U UX IMONET,
oIpeersis anoreil ¥ TPAeKTOPUIO MOJIETA.

AKTHBHOE HCIIOJIb30BaHUe MporpaMMbl st MogenupoBanusi KOMITAC-
3D cmocoGceTByeT (GOPMHPOBAHUIO YETKOTO TMPEICTABICHHS O KOCMHYECKOM
MPOCTPAHCTBE U YCTPOMCTBE KOCMUYECKHX aINIapaToB.

BknroyeHre B TpOrpaMMmy 3JI€MEHTOB HAYaJbHOIO TEXHHYECKOTO
MOJENTUPOBAaHUS M KOHCTPYMPOBAHHS HaéT BO3MOXHOCTH M3y4aTh KOCMOC,
paKeTocTpoeHWe M PagHO3IEKTPOHMKY  MOCPEACTBaM  NPaKTHYECKOH
AesITeIbHOCTH. [1oTydeHHBIE TeopeTUYeCKHe 3HAHUS, HABBIKH MOZIETUPOBAHUSA U
KOHCTpYUpOBaHUs, oO0ydaroliuecss NPUMEHSIOT NpH pa3paboTke MoAenei
KOCMHYECKHUX amllapaToB.

Pe3ynbTaTHBHOCTE PabOTEI POrpaMMBI BRIPAXKAETCS B AKTUBHOM YYacTHH
oOydalomuxcsi B BBICTaBKaX, KOHKypcax TEXHHYECKOro TBOpPYECTBa H
OJIUMITHAJIAX.

JlanHast obpas3oBarenbHas MporpaMMa CHOCOOCTBYET —YBEJIUYEHHIO
AKTYaJbHOCTH KOCMHYECKHMX TEXHOJNIOTHH B CTPYKTYpe COBPEMEHHBIX
npodeccuii.

1.3. LEJb
Ilensio mporpaMMbl  sBISAETCS  (OPMHpOBaHME Yy  OOydaromuXxcs

TEXHOJIOTHYECKOH rpaMOTHOCTH, HABBIKOB IO KOHCTPYHPOBAHNIO KOCMHYECKHX
anmnapaTtoB M HHXKCHEPHOMY KOHCTPYHUPOBaHHIO Ha NMPUMEPE CO3NAHHSI MOIACIIHU

BOJIHOM pPaKeThl.



ITporpamma crocoGcTByeT (POPMHPOBAHHIO HAYYHO-0OOCHOBAHHOIO
NpEeICTaBlIeHHss 00 OKpy)KamolleM MHpPE, 3HAKOMHT C 3afadaMd |
BO3MOXKHOCTSIMH KOCMUYECKOH JesITelIbBHOCTH YeloBeKa.

1.4. 3AJAYU
1. CdopmupoBars 0Ga3oBble NOHATHS B 00JACTH AIPOJAUMHAMHMKH M

GannucTHky, HeOecHOM MeXaHHWKM IIOCPEACTBOM paGoTel B IPOrpaMmax
Orbiter2016 u GMAT;

2. chopMHpOBaTh YMEHHS HPOEKTUPOBATh M KOHCTPYHPOBATh MOJEIH
neTaTenbHBIX anmnapaTos;

3. chopMHpPOBATH 3HAHMS O CTPOEHHE THIIOBBIX KOCMHUYECKUX AlNapaTtoB
U CITyTHHKOB IIPH MOMOIIY KOHCTPYKTOpoB Opbukpadt u Introsat, o mpuHImmax
HalKMCaHusl YIPABISIOIMX W AMAarHOCTHPYIOLIUX IporpaMMm Mpu pabore ¢
Habopamu «ITJIAHETA XOD» u « MATPEIIKA»;

4. chopMHUpOBaTE OCHOBHBIE TIPHEMBI MOJEITHUPOBAHHS W COOpPKH
KOCMHYECKHX annapartos nocpeacrsam nporpamMmmel KOMITAC-3D v18.1.

5. npUOOIIKTE K HAYYHO — TEXHUYECKOMY TBOPYECTBY;

6. chopMHUpOBaTE Y 00YYAIOIIMXCSI OCHOBBI 0€30MacHOCTH COOCTBEHHOM
MKU3HEIEATEIIBHOCTH M OKPYXKAaIOLIero Mupa: NpPEeACTaBlICHHE O MpaBUIax
Oe3omacHOro MoBefeHHs IpU paboTe ¢ AIEKTPOTEXHHKOH, MHCTPYMEHTaMH,
HEOOXONMMBIMH NPH KOHCTPYHPOBAHHH MOJENEeH KOCMHYECKHX JIeTaTeIbHBIX
anmaparos;

7. BocTIUTaTh Oepe’xHOe OTHOIIEHHE K Pe3yJIbTaTaM CBOEH JesTelbHOCTH,
JEsITEIBHOCTH IPYTHUX;

8. cdopmHpoBaTh HaBBIKM COTPYJHHYECTBAa: paboTa B KOJJIEKTHUBE, B

KOMaHze, Majoii rpymre (B mape).



1.5.  OTJIMYUTEJIbHBIE OCOBEHHOCTHU ITPOI' PAMMEBI

Mannasi nporpamma paspaboTaHa B COOTBETCTBUHU C HOPMATHBHBIMH
IIPaBOBLIMHU aKTaMH B 00J1acTH 00pa30BaHuUs:

DenepanbHblii 3ak0H oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBaHuu B
Poccutickoit @epepanyun;

Vxa3 Ilpesunenta Poccuiickoii @eneparun «O HAIMOHAJIBHBIX IENAX
passuTus Pocculickoi @eneparuu Ha nepuo ao 2030 romay;

Konuenuus pa3Butus JONONMHUTENbHOrO oOpaszoBanus no 2030 roma
(yrBepikaeHa pacnopsbkenneM [IpaButenscta P@ ot 31.03.2022 Ne 678-p);

Crparerus pa3BuTHs BocnuTaHus B Poccuiickoit @enepanu Ha MepUo
no 2025 roma (yrBepikneHa pacnopsbkeHHeMm IIpaButensctBa Poccuiickoii
®enepaunu ot 29.05.2015 Ne 996-p);

Ilnan mepompusatuil no peanuzauuu B 2021 - 2025 romax Crpareruu
passuTusa BocnutaHus B Poccuiickoii @enepauyu Ha nepuop no 2025 rona
(yrBepxaeH pacmopsikeHueMm [IpaBurensctBa Poccuiickoit ®epepanuu OT
12.11.2020 Ne 2945-p);

IIpuka3s MunucrepcTBa 0dpazoBanus u Hayku Pocculickoii @enepanuu ot
23.08.2017 Ne 816 «O6 yrBepxnenuu [Topsaka mpuMeHeHUs OpraHU3alUsIMU,
OCYLLECTBIISIOIINMY 00pa30BaTeNbHYIO AesITENbHOCTB, 3JIEKTPOHHOIO 00y4YeHHs],
OUCTAaHLIIMOHHBIX  00pa3oBaTEeNbHBIX  TEXHOJIOTHA  NpU  peanu3alyu
o0pa3oBaTeNbHbIX IPOrpaMm»;

[Tpuka3 MunucTepcTBa npocsemierus Poccuu ot 09.11.2018 Ne 196 «O6
yrBepxaeHuu Ilopsiika opraHuzanuy ¥ OCYLIECTBIEHMs 00pa3oBaTelbHOM
JESATENBHOCTH 10 AOMOJIHUTENBHBIM 001e00pa30BaTeNbHEIM [IpOrpaMMam»;

[Tpukaz MunuctepctBa npocseineHus P® ot 03.09.2019 Ne 467 «O6
yrBepxaeHuu  lleneBoil  Mojenu  pasBUTHSL  PETHOHANBHBIX  CHCTEM

NOTIONHUTENBHOr0 00pa3oBaHus IETei»;



Ilpukaz MunuctepctBa IlpocBemenuss Poccuiickoit ®enepauuu oOT
30.09.2020 Ne 533 «O BHeceHHWM W3MEHEHHH B TOPSAAOK OpraHU3allid U
OCylUeCTBIEeHUs. 00pa3oBaTeNbHONl JAEATENBHOCTH 110  JONOJHHUTEIBHBIM
ob11e00pa3oBaTeIbHBIM porpaMMam, YTBEPKIEHHBIH IIPHKA30M
Munucrepera [poceemenus Poccuiickoit @eneparniuu ot 09.11.2018 No 196»;

ITocranosnenue I'maBHOro rocy1apcTBEHHOr0 CaHUTApHOrO Bpaya P® ot
28.09.2020 Ne 28 «0O06 ytBepxkamenuu CII 2.4.3648-20 «CanurtapHo-
SNUIeMHUOJIOrHYecKkye TpeOoBaHMsI K OpraHu3alysaM BOCIIMTAHHS U OOy4eHHUs,
OT/bIXa ¥ O3/I0POBJIEHUS 1eTel U MOJIOIENKI;

[TuceMo Munuctepcta 00pazoBanusi 1 Hayku P® ot 18.11.2015 Ne 09-
3242 «O nanpaBnenuu uHGopMaum» (¢ «MeTOOHUYECKUMHU PeKOMEHAALUsIMHU
[0 TPOEKTUPOBAHUIO  JIONOJHUTENbHbIX  OOLICpa3BUBAIOLUIMX [POrpaMm
(BKITIOYAs pa3HOYPOBHEBBIE ITPOIPAMMEBI ).

IIporpamma Ha OCHOBE peaJibHOH NPAaKTHUECKOW IESITENbHOCTH AT
BO3MOXKHOCTh 0OydaloluMcsl TO4YYBCTBOBaTh ce0d B poJM HHXKEHepa-
IIPOEKTUPOBIIMKAE KOCMUUYECKHX alapaToB U CUCTEM.

[Tporpamma mpearnonaraer nociie 03HaKOMJIEHUsI C TeopeTuyeckol 6a3oit
COBPEMEHHOH KOCMOHAaBTHKH H €€ TEXHUYECKHMH CpEeICTBAMH BBIIIOJTHEHHE
IPaKTUYECKOro 3aJlaHusl 10 KOHCTPYUPOBAHUIO U MOJEIHUPOBAHUIO MOAENU

KOCMHYECKOI'O allrapara.

1.6. TPEBOBAHNM’ K ObYYAIOLLMMCAI

ITporpamma anpecosana noapoctkam 12-17 ner.

Habop na Ilporpammy ocymiecTeisieTcsi B COOTBETCTBUM ¢ Ilopsakom
OopraHu3anui  o0pa30oBaTeNbHONW  HEATENBHOCTH IO  JIOMNOJHHUTEIBHBIM
ob1eobpazoBaTenbHbIM  O0lIepa3BUBalOIAM TporpamMMaMm #  [lpaBunamu
npueMa W OTYHCIEHHs OOy4yarollUXcsi aBTOHOMHOH HEKOMMEepYeCKOM

opranuszanuu «KpacHogpckuii netckuii Texnonapk «Kantopuym».



1.7.  ®OPMBbI U PEXXUM 3AHATHIA

Cpok peanuzanuu nporpammel — 1 roa. Ilporpamma paccuurana Ha 144
gaca.

PexuM 3aHITHI: 3aHATHS TIPOXOJAT 2 pa3a B HEJENIO MO 2 aKaJeMUYECKHX
gaca C repepsIBOM.

[Ipy mpoBeAeHUM 3aHATHH TPAJULUOHHO HCIOIB3YIOTCS TPHU (HOPMEI

paboTHI:

1. (hpoHTaNLHAN

2 HHJIUBUyaJIbHAS

3. IEMOHCTpALIMOHHAs

DOpMBI 3aHATHIA: JIEKIIMH, CEMHHAPHI, 3KCKYPCHH.

1.8. OXWIAEMBIE PE3VJIbTATBI

B pamkax mporpammbl pa3sBUBAIOTCS ClleAylolue koMmineTeHuuu Soft u
Hard skills:

Knactep npodunsnbix soft skills

CriocoOHOCTh, OLeHMBAaThL O0BEM HEOOXOOHMEBIX, HMEIONIUXCI U
HEIOCTAIOIIUX PECypcoB; TOHHMaHWe IyTel MpPUBICYCHUSI PECYpPCOB K
NI TENbHOCTH;

Cr1oco0HOCTH OpraHU30BEIBATE pabOTY B MAJBIX IPyIIax.

Knacrep Hard skills.

B pamkax mporpaMMsl (GOpMHPYIOTCSI ClieyrolHe npodeccuoHaabHbIe 3HAHUS:
Ga3bl CTAHAAPTHBIX PELIEHUH 2JIEMEHTOB COSAMHEHUH, KPETUICHUH | T. 1.,
paboTHI AIEKTPOHHBIX KOMIIOHEHTOB;

TPEXMEpHOI0 CO3aHus JeTaeld U MoJieliei;
SJIEMEHTOB 3JIEKTPOHHOIO B3aUMOIEHCTBUS Y3JI0B PaAHO3IEKTPOHHBIX

YCTPOMCTB;



OCHOBHBIX ITOHATHI 3JIEKTPOHUKH;

CXEMOTEXHUYECKHE 3HAHUS ITPOEKTUPOBAHMUS;

npaBm 6e30macHOi paGoTEhI.

VYMmeHus:

JEMOHCTPAIIMH TEXHUYECKHUX BO3MOKHOCTEH CO3/IaHHBIX MOIENEH;

CaMOCTOATENILHO  pellaTb  TeXHHYeCKWe  3aJayd B IIPOLEcce
KOHCTPYHPOBaHHS MOJIeJieil CIIlyTHHKOB U PaKeT;

cOOpKM KOHCTPYKLHH C HCIIOJIb30BAHMEM BHHTOBBIX M OE3BHHTOBBIX
COEUHEHHUH, H3MEPEHHS PACCTOSHUS,

CO3JaHMs IEKTPUIECKUX CHCTEM, CXEM yCTPOMCTBA;

MOAK/IIOYEHHUS aHAIOTOBEIX M HU(POBBIX JATYMKOB K MUKPOKOHTPOJUIEPY;

MOJy4YeHHUs1 ¥ 00paboTKH NoKa3zaHuil HU(PPOBEIX U AHAIOTOBEIX JATUYHUKOB.

Happixu:

monenuposanus B CAIIP;

MOHTa)Ka U COOPKH;

MNaiKu;

paboTEI C IMEKTPOHUKON.

1.9. ®OPMBI ITOABEAEHWA NTOI'OB

Texy1uii KOHTPOIIb OCBOEHUS IIPOrPaMMBbI IPOBOJIUTCS BO BpeMsI 3aHATHA
IIPH IOMOLIY OTIPOCOB M TECTHPOBAHMS.

IIpomexxyTounas arrectanus ocyluectsisercs | pa3 B roxm B (opme
MPOMEXYTOUHOTO TECTHPOBAHHSI.

Hrorosas arrectaums mpoBOAUTCS B (opMe OLEGHKH 3amycka MOJAENH

BOJHOH pakeThl o Kputepusam. (ITpunoxxenue 1)



2. YUEBHO-TEMATHUYECKHWIA IIAH

Ne HaumeHnoBaHHe TeMbI O6bem yacos
n/m Bceero B Tom 4ucae
yacoB | Teopusi | IIpakTuka
1 Cobmonenue mpasun Thb u canutapHo- 2 2
TUTHEHHYECKUX HOpM TMpu pabore ¢
3JIEKTPOOOOPY T0BaHHEM 7} yuebHo-
MEeTOANYEeCKHMHU MaTepHagaMu
2. PakeTHO-KOCMHUYECKast OTPACIIb. 4 2 2
3 Actponomus. ConHeuHasi cucTeMa 10 4 6
4 He6ecnast mexanuka. Kak ornpaBuThCs Ha
Mapc? 14 6 8
3 CrnyTHUKOCTpOEHHE. 16 6 10
6. IIpoexTrpoBaHue MOJIENH CILyTHHUKA. 18 4 14
7 ITpoMexxyTO4UHBII KOHTPOJIE. 2 7
8. Kopmyc u mpo4HOCTB 16 6 10
9. VYrpaBiieHHe TTOJIETOM. 16 5 11
10. ITone3nas Harpyska. [IporpammHoe g g
obecrieuenue rnonéra.
11. PakeTocTpoeHue 16 6 10
12. [IpoexkTupoBaHrEe MOJEIN PAKETHL. 18 4 14
13. HUtorosas arrectanus. 4 4
UTOT'O 144 45 99

3. COAEPX KAHUE ITPOI'PAMMBbI

1. CoGalogenne npaBuHJl TEXHHKH 0€30MACHOCTH M CAHHTAPHO-

rHrHeHNYecKHX HOpPM NpH pabore ¢ 37eKTpoo0opyaoBaHHeM H y4eOHO-

MeTOIHYEeCKHMH MaTepuajamMu. (2 1aca)

¥ paboThl ¢ 060pyIOBaHUEM.

Oran 1. O0mue npasuna 6e30macHOCTY B 00pa30BaTeIbHOM YUPEKIAEHUH

Teopusi: OCHOBBI TEXHUKH 0€30I1aCHOCTH IPU paboTe ¢ 3IEKTPUYECKUMHU

npubopamu. TexHuka Oe3zomacHocTH Ipu pabore B nadoparopun. OOmue

MMOJIOYKEHHUST TEXHUKH Oe30I1acHOCTH IpH pa6OTC C paKE€THBIMH IBUTATCIIAMU.

TexHuka Ge30macHOCTH MpH paboTe ¢ 1a00paTOPHBIMH yCTaHOBKAMHU.




Ilpaktuka: TectupoBanue no teMe “TexHuka 6ezonacHoCTH”.

2. PakeTHO-KOCMH4YecKasi 0Tpac/ib. (4 4acoB)

Jrtan 1. Ctpykrypa PKO.

Teopust: T'ocynmapctBeHnas xopmopamusa «Pockocmoc». [lpeanpuarus
Bxonsiue B cTpykTypy ['K «Pockocmocy. Hanpasnenus u tpenast PKO.

IMpaxtuka: Pa6ora ¢ Microsoft Office, cozmanue mnpeseHTaUuid Hu
TEeKCTOBbIX JAokymeHTOB mno teme: «lIpemmpustus I'K «Pockocmoc». Bunel
JESITENIBHOCTH.»

3. Acrponomus. Conneunas cucrema. (10 uacos)

Otan 1. [InaneTHasa cucrema.

Teopusi: Tunel HebecHbIXx 00bexTOB. HebecHnast cdepa m xoopauHaThl,
3BE3/[Hbl€ BEITHYHHBI.

[MpaxkTuka: Pabora B mporpamme Stellarium, naGmonenue 3a 3Be3naMmy,
onpeneNicHHe KOOpAWHAT U SPKOCTh HeOecHBIX 00beKkToB. BrimonHenue
NpaKTHYECKUX 3aJaHuid U3 yueOHoro nocobus « OTKpeITHE 3a HeAemo» cTp 15 —
26.

Oran 2. ACTpOHOMUYECKHE CHUMKH.

[Mpaktuka: Pabora B mporpamme MaxIm DL, o0pabotka
ACTPOHOMHMYECKMX HM300pa’keHUl, BEHITIONHEHHE ONMHKOBAaHME CHHMMKOB,
ornpeneNeHne THNa HeOecHOro o0beKTa. BrinonHeHue NPaKTHYECKUX 3aaHuMH
n3 yue6Horo nmocobust «OTKphITHE 32 Heleno» cTp 26 - 61.

4. Hebecnasi mexanuka. Kak ornpaButhes na Mape? (144yacos)

Oran 1. OpbuTanbHas MeXaHHKA.

Teopus: 3akonsl HeroToHa. I'paBHTaLMOHHOE NPUTHKEHHE 3EMIIH.
KocMuueckue ckopoctd. 3akonsl Kerepa. Opbuta. Ilepexonnas opOura
I'omana.

[Npaktuka: Pabora B nporpamme GMAT. IlocTpoenne pa3iuuHbIX TUIIOB

opOut. B omnaiitn cumynarope «OpOuTa» 3alyck KOCMHYECKHX anlaparoB U
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pacuér mapaMeTpoB LeneBeIX opOut. Pemenue 3amanuii «Kak momacts Ha
Mapc?» B pamkax ypoxka HTO.

S. CnyTHHKOCTpOeHHE. (16 yacoR)

Oran 1. YCTpoHCTBO CITyTHHKA.

Teopus: Bunel kocmMuueckux annapaToB. HasHaueHue cIiy THUKOB. DTarbl
IIPOEKTUPOBAHHUA KOCMUYECKHX arnmnapatoB. CHCTeMBI U MOJACUCTEMBI CITyTHHKA.

IIpaktuka: Pabora ¢ HaGopamu “TETRA” u “MATPEIIKA”.
Onpenenexnde NMONOXKEHHS NPU MOMOIIM JATYHKOB: aKCEIEPOMETP, JAaTUHKH
OCBEIIEHHOCTH U MArHUTOMETPEI.

6. IlpoexkTHpoBanue Moae H cnyTHHKA. (18 uacos)

Oran 1. COopka Mozienu CIyTHHKA.

Ilpaktuka: Pemenue keiica «CrytHukocTpoenue» [lpunoxenue 2:
3HAKOMCTBO ¢ KOHCTpyKTopamu «Opbukpadt» u «Introsat». IIpoextupoBanue
xopnyca B mporpamme KOMIIAC-3D v18.1, BeiOOop MarepuasioB s
U3roToBiaeHus Kopmyca. COOpka KOHCTPYKLMH, BBIMIOJIHEHHE OpPHEHTALUH |
cTabunuzanmu cnytHuka. [losyueHne CHUMKa ¢ MoJiesii ciyTHuKa. [Toarotoska
TEXHHUYECKON JOKYMEHTAIUH.

7. IlpomexyTOUHBIH KOHTPOJIb (2 Yaca)

TectupoBanue oOydaromuxcs no npoineHusiM TeMam. [punosxenue 4

8. Kopnyc u npounocts (16 yacos)

Otan 1. OCHOBEI COTPOTHURIIEHHS MATEPUATIOB.

Teopusi: @®opm-axTops! Kopnyca. Binusaue dhopMm-(axTopa Kopmmyca Ha
IPOYHOCTHBIE XapaKTePUCTHUKH CITyTHHUKA.

IlpakTyka: co3maHue KOHCTPYKLMH, pazpyLIalollde H Hepa3pyllarolye
MeToAbl  KOHTpoyid.  M3rotoBrmenuwe — maboparopHoro  o6opyaoBaHus,
TEXHOJIOTMYECKOH OCHACTKHU.

9. Ynpasienue nojérom. (16 yacon)

Oran 1. Teopus nonéra

Teopust: CriocoOb! yripaBlieHHS TOJETOM.
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Ilpaktuka: pabota c¢ mnporpammoil cumynsropom  Orbiter2016.
Brinonnenue nonera u nocaaku B atmocdepe. Iloner B kocMoce. CTBIKOBKA €
MKC. I'loner k Ipyrum miaHeTam.

10. Ilonesnas nHarpyska. IIporpammuoe oGecneyeHune moJéra. (8
YacoB)

Ortan 1. [lonsaTre none3Hol Harpy3KH.

IIpakTuka: Y cTpoHCTBO IaTYMKOB MOJIE3HOM HArpy3KH.
ITporpammupoBanue aatuukoB. Co3gaHKue MOJENH CUCTEMBI CIIAaCEHUs MOJEH
pakeTsl ¢ ucronb3oBaHueM Habopa « MATPEILIKAY.

11. Pakeroctpoenne. (16 1acoB)

Otan 1. YeTpolicTBo pakeTa-HOCUTENS.

Teopust: Tuns! paker, UX Ha3HaYEHUs U YCTPOMUCTBO. JIBUTraTenu u
KOMITOHEHTHI ToMmIuBa. ®u3nyeckie XapakTepUCTUKU paKeTa-HOCUTeIs,
MOHATHE Y/IeTHHOTO UMITYJIbCA U TSTH JBUTATEJIS.

IIpakTuka: cripoeKTHPOBATH MaKeT BbIOpaHHON paKeThl B IIpOrpaMMe
KOMIIAC-3D v18.1, npexncraButhk yctpoiictso PH.

12. IlpoexTHpoBanue MoaeaH pakeTsbl (18 yacoB)

Oran 1. COopka Mozienu paKkeThl.

[Tpaktuka: Pemenue ketica “Boanple paketsl” Ilpunoxenue 3:
IIPOEKTHPOBaHKE MoOJeNH pakeTel B nporpamme OpenRocket, pacuer u
W3rOTOBIIEHUE CTAOUIM3AaTOPOB, TOJNIOBHOTO OOTEKaTeNd M I[EHTPUPYIOMIHX
Konen Aansi Moenu pakersl. M3roroBnenue mapannota. [IpoextupoBaHue u
IPOrPaMMUPOBAHHE DIIEKTPUYECKOH CcXeMbl OOpPTOBOM CHUCTEMBI CHACEHHS
paKeTHlI.

13. HUrorosas arrecrauusi. (4 yaca).

3amyck pakeTsl. 3aluTa pe3yJIbTaToB 3aITycKa.

12



4.AndopManuoHHO-MeTOANUYECKOE 00ecTieUueHHEe U MAaTEPHATLHO-TEXHUYECKOEe OCHAIIEHHE

JAOMOJIHHTEILHOM 0011e00pa3oBaTebHO 00mepa3BuBaieii nporpammbl «llpukaagnas

Mynnun H.A.,

KocMonaBTuKa»
r
H3 M”EH wmmH-
Ne mi/nn Ha3spanme ABTOp A (3/1eKTPOHHBIIH,
(cozman 2
ne4YaTHLIH)
Hsl)
MeTtoanueckne nocoous
1 KomMimekcHoe perieHue [jisi LIKOJIBHOTO Kypca 1o KocMoHaBTHKe |Mynun H, @enocees A.—
«PakeTocTpoeHnue» M.: Ob6pa3zoBanue 2016 |IlevatHsiii
Oymyiero
2 KommuiekcHoe pelueHue 1isl MIKOABHOTO Kypca no kocMoHaBTuke |MynuHa H, @enoceeB A.—
«Opbucar» M.: Ob6pa3zoBaHue 2017  |IlevaTHbId
Oymyiiero
3 Yyebnoe nocobue «OTKPHITHE 38 HEASTION Apsymansu C.B.,
Kopotxkuii C.A., N
P 2020 |IleuaTHbii
Jenucenxo J1.B.— M.:
@OI10 «HOOCDEPA»
Y4ebHOoe nocodre «CIyTHUKOCTpOSHHE) Axymmuna K.IO.,
HAxosnesa HM., 2021 Ileuarupiii




Kyckos C.A. .—M.:

Ob6pa3zoBanue Oyayiero
4 Yuebnoe nocobue «PagHocBs3b» Axymmna K.10.,
ITpoxopor A.B.— M.: 2021  |IleuaTHBIH
OO6pazoBanue 6yayirero
MeTtoanueckne mocobus. JjeKTPOHHBIE CpeacTBa 06Pa30BaTEIbHOI0 HA3HAYEHHST
5 HMMMMM“MMMM MMMMMMM MH_ nposenenus ypoka HTO. INpoduns: Mm,ummmowom JIBHKEHHE St |mesponsd
Harasigasie nocoGus
6 @onp myumux pabot obydaromuxcst «KocMOKBaHTYMa», Crocuna B.A. 2018- |konexnus
BEITIOJTHEHHBIX B Pa3HbIe TOMBL. ITuporos A. E 2024
MaTtepHa/ibHO — TeXHHYECKOE o0ecneyenne
7 ®dotoanmnapar 1 . 2016
8 Hoyt6yxk 10 wrr. 2017
9 Ha6op “Martpémika” 3 wr 2020
10 IlepcoHanbHBIA KOMITBIOTED 1 mrT. 2017
11 KnaBuaTypa # MbIIIIb 1 . 2017
12 Monwutop 1 mr. 2017
13 HaGop nacTpyMeHTOB «COpOKHH» 1 mr. 2017




14 Mukpockon 11 IPOBEPKH IiaT 1 . 2017
15 Pyunas paguoctanums ] mT. 2017
16 Habop «Opbukpadt» 1 mT. 2017
17 McTOYHMK NUTaHKS [TOCTOSIHHOTO TOKa iy 2017
18 ITanens conHevHbIX OaTapeii 2 miT. 2017
19 Habop nuTHii-uoHssix 6arapeit 1 mrT. 2017
20 IIpuntep 1 mT. 2017
21 HHTepakTuBHas AOCKa 1 . 2017
22 IIpoexTop 1 . 2017
23 Aynuocuctema Sven 2.0 | wr. 2017
24 ITassneHUK 1 . 2017
23 Cromnsl, cTynbs, mKadbl A1 000pyI0BaHHL 2017
26 Habop “TETRA” uudposas 1abopatopus 4 mt 2020
27 Ha6op “IINTAHETOXO4” 5 mt 2020
28 Habop nanocnytHuk “Introsat” 3 mr 2022
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10.  Paymwenbax bB.B., OBumnnukoB M.IO. Jlexkuuu 1o MexaHHKe
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CoBpemenHple npobieMbl NpuKafAHOW MaTemartukd. COOPHMK HaydHO-
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231.

14.  OsumnnukoB M.IO., IlensxoB B.M., Kuptomkuna WM.IO., HemyunHckuii
P.b., Uneun A. A., Hoxpuna E.E. OnsIT pa3paGoTKu, CO31aHHs ¥ SKCILUTyaTalluy
MarHUTHBIX CHUCTEM OpPHMEHTAllMM MaiblX CIYTHUKOB, IIpenpunt HMucTuTyTa
npuxnangHoi matematuki uM. M.B. Kenaesnna PAH No 53, 2002

15.  OpumHHukoB M.IO., Cepemguunxuit A.C., OsbuunHukoB A.M.
JIaGopaTopHbIil cTeHA A7 OTpabOTKK aIrOPUTMOB ONpPeAesICHUs JBIKEHHS TI0
CHUMKaM 3Be3Horo Heba, [Ipenpunt MHCTUTYTA NPUKIAIHON MATEMATHKH HM.
M.B. Kennsima PAH No 43, 2006

16. Paspabotka cucrem kocmHuueckux armmapatos / ITox pex. [1. @oprecksio,
I'. Cyaiinepna, I.Crapka; Ilep. ¢ aurn. — M.: Anbrnuna [Tabmumep, 2015, —
765 c.

17. Space Mission Analysis and Design, Edited by J.R.Wertz, Kluwer
Academic Publishers, 2005

18. Fundamentals of Spacecraft Attitude Determination and Control, F. Landis
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19. How Spacecraft Fly, Swinerd, 2008
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and Literature, Ron Miller, Krieger Publishing, 1993
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Sandau, 2006
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KpuTepuu olleHKH MOJeIH PAKETHI

Ipunaoxenne 1

Kpurepuu ounenku

0 6anoB

5 0asLtoB

10 a0

Y CTOWYHBOCTE
MOJENH pakeThl B
noneére

IIpounoctb
3JIEMEHTOB
KOHCTPYKIHH

BremonneHuEIEe
pacyueTsl aeTtanen
MO/JIENTH PAKETHI

3anvck JAHHBIX C
Oapomerpa Ha SD-
KapTy

CpabarriBanue
CHCTEMBl  CHACEHHUs
MOJIEJIH PAKETHI

Ilone3nas Harpyska
MOJIEJIH PAKETBI

Tpaextopuss mnonéra
MOJIEJIH PAKETHI

3ammTa pe3ysbTaToB
noJéTa.

MaxkcumanpHoe Komn4ecTBo 6amioB 80 — 3auer;

oT 39 GalIOB ¥ HHXKE — HE 3a4eT;



Ipuniaoxenne 2
Keiic «CnyTHHKOCTpOCHHE»

O xeiice

Llesp — pa3BuTHE MHXKEHEPHOTO MOTEHLHANIA O0YYarolMXCcs B 00JacTh
CIyTHMKOCTPOEHHMsI, IPUOOIIeHHe K HAyYHO-UCCIIEA0BATEIbCKON U MPOEKTHOM
AEATEebHOCTH KOCMUYECKOH HarpaBlIeHHOCTH.

B xone pemenus keiica, oOyuwaroimiuecss 3HaKOMATCS C YCTPOMCTBO
CIYTHHKOB, MX Ha3HAYEHHEM M IPUHIUIIOM paboThl. Buasl criyTHUKOB, LieIeBas
opbuTa M JaTYMKU Ha CIyTHHKe. B Xoje BbINONHEeHHs Keiica (opmupyrorcs
Clelyrole IpaKkTHYEeCKHe HaBBIKM: COOpKa  OJeKTPUYECKHX  CXEM,
IporpaMMMpoOBaHKe, IIpoeKTrpoBanue B nporpamme B KOMITAC-3D.

Karteropus keiica

BBoanelii, 111 MpOX0oXKIeHUs Keiica HeT HayalbHBIX TpeboBanmii. Ketic
BBIIIOJHSETCS B KOMaH e 10 3X YeJlOBeK.

Bo3spacT obyuaromuxes - 12-17 ner

MecTo B CTPYKTYype NPOrpamMMBbl:

Keiic sBnsercs ocHoBHOH yacteio JJOOIT «IIpukinagHas KOCMOHABTHKA
144 vaca pasnena «lIpoekTupoBanue MOJENH CITyTHUKA.

Heo0xonumoe obopynoBanune

KomneroTep

[10: KOMITAC-3D, GMAT, Arduino IDE, STM32CubeProgrammer
JlazepHslii cTaHOK

3D-npuHTEp

HaGops! koHCTpYKTOpPOB “introsat”, “OpOukpadt”.

I L A

KoinnuecTBo akageMH4YeCKHX YaCOB, HA KOTOPbIE PACCUHTAH Kekic:
18 yacos

Y4ebOHo-TemaTHUYeCKOE NJIAHUPOBAHHE:



Baok 1. IIpoekTHbIH IcKH3 MOAETH CIyTHHKA.

Ipennonaraemas Iean 610Ka

NMPOIOKUTEILHOCTH

6 yacoB Onpenenenne Macco-rabapuTHBIX TAPAMETPOB CITYTHHKA.
Bri6op 6azororo Habopa cnytHuKa. [Toaroroska sckusa
KOHCTPYKLUH.

YTo memaem:

[TpoexTHpoBaHHe KOHCTPYKLMH CIYTHUKA. TeCTHPOBAHUE M OT/IAAKA JATUHKOB.

Pesyabrat:

AckusHoe pemenue B KOMITAC-3D. 3amuTa npoekra cimyTHHKa, 000CHOBaHHE BhIGOpa
KOHCTPYKIIHH.

Buaok 2. Coopxa u ornagka.

Ipenmonaraemasn Ieas 010Kxa
MPOAC/IKHTEIBLHOCTD
8 wacos CoGpartb MOJIENb CITYTHHKA.

Hanucats nporpammy 1uist 50pTOBOro MHKpOKOHTPOJLIEPA,
o0ecrieqnBaIoy 0 paboTy MOJEIH CIIyTHHKA.

Yro genaem:
1. TIlpoextupoBanue komnoHeHTOB ciyTHHKa B KOMIIAC-3D
2. Wzroromnenue neraneit mogenu. (Ileuats u peska geraieii)
3. CoOparts u 3amrporpaMMHUpOBaTh OOPTORYIO IEKTPOHHYIO CHCTEMY CITyTHHUKA.
4. TlporectupoBaTh pabOTOCTIOCOOHOCTH CHCTEMBI.
PesyanTar:
Co6panHast MOJieNIb CIIYTHUKA.

buoxk 3. Beimo/iHeHHe MHCCHH.




Ilpenmosaraemas Heas 6oka
HNPOJOKHTENBHOCTH

4 yaca BeInoaHuTh cTabunu3anuio 1 OpueHTaLHUIO 10
JaTHHKaM Ha MCTBITATEIEHOM CTEHIE.

Yto nenaem:

1. C6opka HCIBITATEIBHOTO CTEH/A.

2. 3arpyska mporpaMMHOTO KOZa HA MHKPOKOHTPOJLIEP.

3. Tloctpoenue nieneBoit op6ute B mporpamme GMAT.

4. TloaroToBka JOKYMEHTAIMH MO Pe3yabTaTaM HCIILITAHHH.
PesyabTar:

OpueHTanus 1o COMHEYHbIM JIaTYMKAM, BBITOJHEHHE (DYHKIIMH CTAOMITH3AIMY 33 CUET
MAaXOBHKa. 3aIUTa MPOSKTHOTO PEIICHHUSL.




IIpunio:xenne 3

HToroBoe aTTecTalHOHHOE 3aJaHHE [JIs1 00YYAIOUIHXCS

Keiic «Boanbie pakeTb»

O xeiice

Ilens — pa3sBuUTHE MHXXEHEPHOrO MOTEHIMAJa O0ydaloluxcs B oOmacTu
PaKkeTOCTpOECHUsl, NPUOOIIEHHe K Hay4YHO-HCCIEeNOBATEeNBCKOW W MPOEKTHOM
JeATeIbHOCTH KOCMHYECKOH HaIlpaBJIE€HHOCTH.

B xome pewenus xefica ofydarompecss 3HAKOMATCH ¢  (H3HKO-
MaTeMaTHYeCKMMK OCHOBAMH PAKETOCTPOSHHs: PEaKTUBHOE IBH)KEHHE, LICHTP
J@BJICHUs] U LEHTP MacC NPOEKTHPYEMOM pakeThl, TOUKa arores, AaBICHHE W
3aBUCHMOCTb U3MEHEHUs JaBJICHHMSI OT BBICOTHI. B Xoze BBINMOJIHEHHS Kekca
dbopMHpYIOTCSL  CllefylollMe MpaKTUYeCKHe HABBIKM: Maiika, cOopka
NIEKTPUYECKUX CXeM, NpPOrpaMMHUpOBAHHE, MPOEKTHPOBAHHE B IporpamMmax
OpenRocket 1 KOMITAC-3D.

Kareropus keiica

BBoAHBIN, [T IPOXOXKAEHHs Keiica HeT HavanbHbIX TpeGoBanwmii. Keiic
BBIMNOJHSETCS B KOMaHie 10 3X YelOBeK.

Bospact obOyuaromuxcs - 12-17 ner

MecTto B cTPYKType HpOrpaMmmbi:

Keiic sBnsercs UTOroBeIiM arTecTalMOHHBIM  3amaHueM JIOOII
«IIpuxnannas kocMOHaBTHKaY, pa3gena «[IpoexTupoBaHue MOAETH PaKeTEI».

Heobxoaumoe obopynoBanue

1. Komnslotep
[10: KOMITAC-3D u OpenRocket

JlazepHblid cTaHOK

-l

3D-npunTep
5. BazoBwlii Habop «BojHble pakeTh»
KoanyecTBo akageMHuecKUX 4YaCOB, HA KOTOPbIe PACCUHTAH Keiic:

18 vacos



YuyeOHo-TemMaTHUeCKOe NJIAHHPOBAHHE

bJjiok 1. OcHOBBI paKkeToCTPOEHHS

IIpeanoaaraemas Iean 610Ka
NPOAOKHTENLHOCTD
2 gaca M3y4nTh yCTPOHCTBO paKeTh

Yro nenaem:
Jlexnus « TuIbl pakeT, HX HA3HAYEHUS U YCTPOUCTBO.» JIeMOHCTpAIHS NIPHHIHIIA
PEaKTHBHOIO JABMKEHUS (BO3AYIUHLIH IapyKk). BBoguM moHATHE UMIYTIbCa Tea.

baok 2. ®uzuka moJéra

Hpeanosnaraemas Ieuan 610Ka
NPOAOLKUTETBHOCTH
2 yaca Omnpenenenue Macco-rabapUTHBEIX TapaMeTPOB

PAaKEeTOHOCHTENS (TOITHBHEIX OAaKOR) B 3aBHCHMOCTH OT
BeIOpanHo# ITH u myHKTOM JIOCTaBKH.

Yro genaem:
Pemrenne 3amau «Beibop paxeronocurens 1 gocraBku ITH na opbuty»

Baok 3. TlpoexTHpOoBaHHE MOJEH PAKETHI

IIpeanoaaraemasi Hean 6a0ka
MPOAOLKHTENBHOCTH
14 yacos Cobpatb MoIeNnb BOTHON PaKeTHI ¢ AIEKTPOHHO-MEXaHUYECKON

CHCTEMOM criaceHHs, oOecrneynBarolleil OTKphITHE apaloTa,
Ha ocHoBe Oa3oBoro Habopa “Bosmuble pakeTsr”. Hanmcathb
nporpamMMy Jjisi G0pTOBOrO0 MHKPOKOHTpOILUIEpa,
obecneunBaroIy1o paboTy CHCTEMBI CIHACEHHMS

Yro genaem:

1.

2.

(%]

AN e

ITpoexTupoBanue Mojenu pakers! B nporpamme OpenRocket cornacuo
TEXHUYECKUX TPeOOBaHUSM.

ITpoexTHpoBaHKHE KOMIIOHEHTOB MoenH pakeTsl B KOMITAC-3D

Hsrorosnenune neranei moaenu. (Ileyats u pe3ka neraneif, pacuer u U3rOTOBJICHHE
NaparoTa)

Cobpartp 1 3anporpaMMHpPOBaTh DOPTOBYIO IMEKTPOHHYIO CHCTEMY PAKETHL.
[IporectrpoBaTth paboTOCMOCOOGHOCTH CUCTEMbI CIIACEHHS PAKETHI

OCYyIIECTBUTD IIYCKH MOJIEH PAKETHL

IIpencrarute obpaboTanHble NaHHBIE roseTa. (rpaduku)




IIpunaoxenne 4
IIpomesxyTOoUHOE TECTHPOBAHHE

«IIpuxnagHas KOCMOHABTHKA)
1. Beibepure npaBUIIBHBIH MOPSIOK PACTIONOKEHHS IJTAHET HAYHMHAS OT
ConHua.

o Mepkypuii, Benepa, 3emnsa, Mapc, IOnurtep, CatypH, YpaH,
Hentyn

o Mepkypuii, Mapc, 3emis, Benepa, IOnurep, Carypn, YpaH,
Hentyn

o Mepkypuii, Mapc, Benepa, 3emms, IOnutep, Carypn, Ypan,
Henryn

o Mepkypuii, Benepa, 3emns, Mapc, Ypan, IOnurep, CatypH,
HenTyn

2. Kakoii u3 mnepevyuciieHHBIX KOCMOAPOMOB HAaXOIWUTCS HA TEPPUTOPUH
Poccun:
o KocMozxpoM baiikonyp
o KocMoapoM BocTouHbli
o kocMmozpom Kypy

o  KOCMOIpOM XaMmaer

3. Ilepeuucnure 6 Hanpasienuii PKO:

4, HazoBute Tpu  npenmpusitusa  lockopmopauuu — «Pockocmocy,
peaNu3yIollie  JesTeJIbHOCTh B 0O0JacTM  paKeTOCTPOEHUS U

,I[BHF&TGJIGCTPOSHHH?

5. Ilepeuucnure BuIbI HEOECHBIX OOBEKTOB:



6. Kax HaspiBaloTCsl KOOpAMHATHI Ha HebGecHOU cdepe, MO KOTOPBHIM MBI

OMpeielieM MECTONONIOKEHHE HEOSCHBIX Tem?
7. Onpenenute kakoii 00beKkT Harboee APKUil (0OBEIUTE KPYIKOUKOM):
Benepa ( -5 3B.Ben), YensOunckuit 6omun ( -29 3B.Ben), Mapc (+ 1,26

3B.BEJl).

Cdopmynupyiite 2-oi 3akon Kerepa.

8. Hcnonb3ys Tpernii 3akoH Kerepa onpenenurte nepuoz opdutsl Mapca,
ecnu mepuon opOuthl 3emam 365 nueit, Gonbmias ock 3emum 1 AU,

6ombias ock Mapca 1,52 AU.

10.ITepeuncnute TpeHOB! CITyTHUKOCTPOCHHS:

11. Maitte onpeaenenne: Kocmudeckuii anmapar — 3710

12. [IpuBenute 4 npumepa KA:



Iepeuncnure sTans! npoexrupoBanus KA u naiite moscHeHHE K KaXKIOMY

JTany:

1. Llenu nonera

a) TpeGoBaHMS MOJTL30BATEIS
0)

B)

a)
6)

a) a) a)
6) 6)



