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«OCHOBbI TEOPUU ITOJIETA»
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Dx3aMeH 6 ceM

Oo6mmas tpynoemkocts gucuuruinHbl 180.0 (akagem. yac), 5.00 (3.e)

Cocrasutens B.B. Cepnakosa, Ctapinii mpenoaaBaTenb,
WHCTUTYT KOMITBIOTEPHBIX U MHKEHEPHBIX HAYK

Ka(bez[pa CTAPTOBBIX U TCXHUYCCKUX PAKECTHBIX KOMIIJIICKCOB

2024



Pabouas mporpamma cocrtaBiieHa Ha oOcHOBaHUM DeAepalIbHOTO T'OCYAAPCTBEHHOTO
obpaszoBatenbHOoro crangapra BO mis  cneumansHoctH  24.05.01  IlpoexTupoBanue,
MPOU3BOJCTBO U  JKCIUIyaTalMs PaKeT U  PAKETHO- KOCMUYECKMX KOMIUIEKCOB,
YTBEP)KIAEHHOTO IpUKa3oM MuHHCTEpCTBA HaykKM U BbIcuiero obpaszoBaHus Poccuiickoii
®enepaunn ot 12.08.20 Ne 964

PaGouast mporpamma obcyxaeHa Ha 3acefaHuu Kadeapbl CTAPTOBBIX M TEXHUUECKUX PAKETHBIX
KOMILJIEKCOB

1.02.2024 1. , mpoTokoi Ne 7
3aBeayronmii kaheapoi ConoBbeB B.B. Conosnes
COI''TACOBAHO COI''TACOBAHO
VY4yeOHO-MEeTOIMUECKOE yIIpaBIIEHUE Brinyckaronias kadenpa
YankunHa H.A. Yankuna ConoBbeB B.B. ConoBbeB
17 nronsa 2024 r. 17 nrons 2024 r.
COI''TACOBAHO COI''TACOBAHO
Hayunas oubnuotexa Lentp unpponoii Tpanchopmaim u
TEXHUYECKOT'O 00eCTIeUeHUs
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

17 urous 2024 r. 17 urous 2024 r.




1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Lleab mucuuninnbL:
M3yuenuss Teopum IBWXKEHUS M JUHAMHUKHU I10jieTa, (GOPMHPOBAHHME IPEICTABICHUN O
BO3MYIIIECHHOM M HEBO3MYIIIEHHOM JIBUKEHMU KOCMMYECKMX aMlapaToB, TPAJAUIIMOHHBIX U
COBPEMEHHBIX METO/1aX YIPABJICHMUS.

3agauu AUCHMILINHBI:
. NOArOTOBUTH CTYIEHTA K PEIICHUI0O KOHKPETHBIX MHKEHEPHBIX 3aJay, BO3HUKAIOLIUX
MpHU CO3JaHUM KOCMUYECKHUX aIllapaToB.
2. J1aTh NPEACTABICHHE O KOMIUIEKCHOM MPOEKTHOM MOAXO0/Ie K pa3paboTKe KOCMUYECKUX
anmnapaTtos.

2. MECTO JUCLUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOUN
ITPOI'PAMMBI
JucuuiuinHa OTHOCUTCS K IPO(ECCUOHAIBHOMY LMKIY. [l OCBOEHUS IUCUUIUIMHBI
HEOOXOANMMO W3YYUTh CJCIYIONINEe IPEIMETHI: BBICIIYIO MAaTEMaTHKy, OOIIyI0 (HU3HKY,
OCHOBBI TEOPHUH I10JIETA KOCMUYECKHUX AIapaToB.

3. KOMITIETEHLUHA OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUTIVIMHBI 1 UTHAUKATOPBI UX JOCTU/XKXEHUA

3.1 HpO(bCCCI/IOHaHLHbIC KOMIICTCHIWU 1 UHAUKATOPBI UX JOCTHIKCHUA

Kon u HauMmeHoBaHue | Kom © HauMeHOBaHME UMHIUKATOpA JOCTUXKEHUS
podeCCHOHATBLHOM Mpo¢eCCHOHATbHON KOMITETEHITUN

KOMITETEHIIUU

ITIK-1 Cnocoben ocymectisite | Ul — 1 TIK-1 3HaTh: - mnociaegoBaTeIbHOCTh U
MPOEKTUPOBAHMUS, COJIep’)KaHNE OCHOBHBIX 3TanoB MpoeKTupoBaHus KA u
KOHCTPYUPOBAHUS n| KC, ximoueBble TpeOOBaHMS Macco- TabapuUTHOIO

COIIPOBOJXK/JICHUS HA BCEX ATAllaX | COBEPLICHCTBA KOHCTPYKLUU U HAIEKHOCTH.
xu3HeHHoro 1ukina KA, KC u| W/ — 2 [TIK-1 YmMmeTs: - pa3pabateiBaTh mpoekThl KA,
COCTaBHBIX YacTen KC u ux cocraBHbIX uacTedl, opOpMIIATh MPOEKTHO-
KOHCTPYKTOPCKYI0O U paboue- KOHCTPYKTOPCKYIO
JOKYMEHTALUIO

N — 3 IIK-1. Bnapers: - NpakTUYECKMM ONBITOM
conpoBoXaeHUs Tporiecca u ucneitanus KA, KC u ux
COCTABHBIX YaCTeH, aHalIM3a U OLIEHKU UX pabOThl B
IpOLIECCe IKCILTyaTalluU

4. CTPYKTYPA JUCHUITINHBI

OOmas TpyI0eMKOCTh AUCHHMIUINHBI cocTaBisgeT 5.00 3aueTHbIX equnHuIlbl, 180.0 akageMuueckux
4acos.

1 — Ne i/t

2 — Tema (pa3nmen) IUCHUIUIMHBI, KypcoBas paboTa (ITPOEKT), MPOMEKYyTOUHAST aTTECTALIAS
3 — Cemectp

4 — Buipl KOHTAKTHON paOOTHI U TPYIOEMKOCTH (B aKaIEMHUYECKUX Yacax)

4.1 — JI (JIexumm)

4.2 — Jlexniuu B BHUJIE TPAKTHYECKOM MOATOTOBKH

4.3 — I13 (ITpakTUuecKkue 3aHITH)

4.4 — ITpakTUUeCKHE 3aHITHUS B BUJIC TPAKTUYECKON MTOATOTOBKHU

4.5 — JIP (JTabopaTopHbie pabOTHI)



4.6 — JlabopaTopHble paOOTHI B BUIE MPAKTUYECKON TOATOTOBKHU

4.7 — UKP (MHuas xoHTakTHas padbora)

4.8 — KTO (KoHTpo1b TEOPETUYECKOTO OOYUYCHHS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoJib (B aKaJIeMUUYECKUX Yacax)

6 — CamocTtosiTennpHast padoTta (B akaJeMUYECKUX Yacax)

7 — DopMBbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTHU

1 2 3 4 6 7
41142 (434414514647 148149

1 Bsenenue 6 4 CaMocTosITeNnb
MaremaTU4eCKu Has pabora.
€ MOJENIN Tect
IIBIDKEHUS

2 | HeBo3mymennoe | 6 | 4 2 6 CaMmocTosTens
JIIBIDKEHNE B Has paborTa.
LIEHTPaJTbHOM Tect
nose

3 Pacuer 6 |4 1 8 CaMocTosITens
MPOTPaAaMMHBIX Has paborta.
TpaeKToOpui Tect
AKTUBHBIX
YYaCTKOB
BBIBEICHMS HA
opouty

4 Bosmymiennoe 6 |4 2 8 CaMocTosATeNb
nsxenne UC3 Has paborTa.

Tect

5 Coyck B 6 (4 1 8 CaMmocTosiTenb
atMocdepe u Has paborTa.
nocanka KA Ha Tecrt
3eMiTIo 1
IUTAHETHI

6 TpaexTopuun 6 (4 2 8 CaMocTosiTenb
mojeToB K JIyHe Has pabora.
u Tect
MEXIUIAHETHBIE
TPAeKTOPUU

7 Matematnuecku | 6 | 4 2 8 CamocTosTenb
€ MOJENn Has paborTa.
nermkenns KA Tect
OTHOCHUTEIIHHO
LIEHTpa Macc

8 Bagauu 6 |2 1 8 CaMocTosATeNb
yIIpaBIEHUS Has pabora.
OopueHTanuen Tect
KA.

9 HcnonaureapHnr | 6 | 2 1 18 CamocTosTenb
€ OpraHbl Has paborTa.
CHUCTEMBI Tect

OpUEHTAIUN 1
ux
XapaKTEPUCTUK
u




10

Jdunamuka u
yIpaBJICHUE
OpHeHTaIuen
KA
PEaKTUBHBIMU
JIBUTATCISAMU

CaMocTosITeNnn
Has paborTa.
Tect

11

Crabunn3anus
KA ¢ moMo1po
3JIEKTPOMEXaHUY
€CKUX UCITOJIHU-

TCIIBHBIX
OpraHoB

CaMocTosITeNnb
Has pabora.
Tecr

12 | Ox3amen

0.3 [26.7

13 | KypcoBas
paboTta

Hroro 34.0

0.0 16.0 2000 (03| 26.7 | 101.0

5. COAEP KAHUE IUCLUITJINHBI

5.1. Jlekuuu
Ne i/ HaumMeHoBaHue TeMbl Copepxanue TeMbl (pa3zaena)
I (paznena)

1 Beenenue Marematuueckue | Llenb, mpenmer, 3agaun U cTpykTypa npeamera. Ero
MOJIEJIH IBUKECHUS CBSI3b ¢ ApyruMu KypcamMu. COBpPEeMEHHOE COCTOSIHHE

pPa3BUTHUSI KOCMOHABTHKH.

2 HeBo3mymennoe nBmwxkenue | Kimaccuduxarms KA o TPAEKTOPHUSIM.
B LICHTPAJILHOM I10JI€ Knaccudukarnus KA o HAa3HAYEHUIO.

Knaccuduxanus KA o 00UTaeMOCTH.
Knaccudukamms KA nmo macce. Kmaccuduramms KA
MO KOHCTPYKTHUBHBIM MTPU3HAKAM.

3 Pacuer nporpaMmHubIX | CocTaB  KOCMMYECKOrO — ammapara: HaydyHas u
TpaeKTOpUit AKTUBHBIX | clIy’)keOHast ammapatypa. Cucrema 3HEpromnvTaHUs.
yuyacTKoB  BhIBemeHuss Ha | Cuctema ympaneHus. CucreMa OpUEHTAlMM U
opoury crabmwimmzauu. CucreMa yHpaBlIEHUS JBH)KEHHUEM

neHtpa Macc. Cucrema  TepMOpPEryJIUpOBaHUS.
Cucrema cbopa HaydyHOU HH(pOpMALIIH.

4 Bosmymiennoe newkeHune | Paqnorenemerpudyeckass cucreMa U OOPTOBBIC

NC3 AHTCHHBI — IIPUMEPBl peaIu3allid W BaXXHOCTb B
CHCTEMeE ITOCTPOEHUS KOCMUUYECKOT0 anmnapara.

5 Cnyck B armocdepe U |I7aBHbIE 3a1a4M M1 OCHOBHBIE PEXUMBI OPUEHTALIMH.
nmocagka KA Ha 3emmto u|Ilytu pemeHuss HEKOTOpPBIX 3ajady OpHUCHTAIIWU.
TJIAHETHI Bosmymarormue  mMomentsl.  CoOJIHEYHO-  3BE3[IHAS

OpHEHTAIHSI.

6 Tpaexktopuun  mnoneroB K | [loHsitue o moruke paboOThl U TOTUKE B3aUMOJIEUCTBUS
Jlyae W  MeXIUTaHETHBIC | OOPTOBBIX CHCTEM. Hcnonb3oBanue
TPaeKTOPUHI MUKPOTPOIIECCOPHON TEXHHUKHU.

7 Marematuueckue  mojenu | Couetanue  OOPTOBBIX M HA3eMHBIX  CPE/ACTB
JIBYOKEHU ST KA | ynpaBnenus. BzaumopeiictBue KOCMHYECKHUX
OTHOCHTEINIBHO IIEHTPa MAcC | ammapaToB.

8 3agaun ynpasienus | OGecrieyeHre 3aJaHHBIX TEMIEpATyp W IPUHIMUIIBI

opueHTanueit KA.

TepMoperyiupoBanus. ['a3oBasi cpega B repMETUYHBIX
oTcekax. ObecrnieueHrne pabOThI CUCTEMbI YIIPABJICHUS




OpUEHTALIUEN.

9 HcnonnutensHble  opranbl | OnpeneneHust 1 OCHOBHbIE TPEOOBaHUSI K KOMIIOHOBKE
cucTeMbl opueHTanuu U ux | koHcTpykumn KA.  OcobenHoctn  pa3paboTku
XapaKTepPUCTUKHU HETepMETUYHBIX OTCEKOB. BHEImIHsSS KOMIOHOBKa

KocMuueckoro amnmapara. OmpeneneHue cuil U
MOMEHTOB OT CBETOBOT'O JaBJICHUSI.

10 Jnnamuka wu ynpasinenue | [lonstue o mnpouecce npoekTupoBaHus. BapuaHT
OpHUEeHTaIuen KA | anroputma paliioHaIbHOTO MPOEKTUPOBAHUS.
pEaKTUBHBIMU IBUTATEIISIMU

11 Crabunuzanus KA c | O6mmii MOmXOom K pElmeHUIo 3aaydl YHU(DUKAIIH.
IIOMOIIIBIO MatemaTtuueckast (opMyIUpOBKa 3aaaun. BapuaHTbl
3JIEKTPOMEXAHUYECKUX MOCTAHOBOK  3a1aun  yHUbukauuu. [IpumeHnenue
UCIOJIHU-TEJIbHBIX OPTaHOB | METO/1a HEOIPEIEIEHHbIX MHOKUTeNel Jlarpanxka.

5.2. JlaGopaTopHble 3aHATUS
HanmenoBanue tembl CopneprxaHue TeMbl
Beenenue MaremaTuueckue | Onucanue MaTeMaTHUECKONH MOJETIN IBUKEHUS

MOJCIIN ABUKCHU A

HeBO3My1_L[€HHO€ JBHXCHHUEC B I/I3yquI/Ie HEBO3MYIICHHOI'O ABMIXKCHHA B LICHTPAJIBHOM
OCHTPAJIbHOM IIOJIC IT0JIE
Pacuer IpOorpaMMHBIX I/IBy‘-IeHI/IC AKTUBHBIX YHACTKOB BbBIBCACHUS HA Op6I/ITy

TPAEKTOPHII AKTHUBHBIX YYaCTKOB
BBIBEJICHHS HA OpOUTY

Bosmymiennoe neuxkenve MC3

Omnucanue BO3MYIIEHHOTO ABUYKEHUS HCKYCCTBEHHOTO
CITyTHHUKA 3eMITu

Cnyck B atMochepe W Tmocaaka
KA Ha 3eMtio 4 I1aHETHI

N3zyuenune crmycka B atmocdepe pa3IMUHbIX TUTAHET Ha
pasnmuuHbix KA

Tpaekrtopun mnoneroB K JIyHe u
MEKIUIAHETHBIE TPACKTOPUU

N3yuenne pasnnmuHbIX TpaekTopuil noneta K JlyHe u
MEKIUIAHETHBIE I1EPEIIETHI

MaremaTuyecKkue
nBmxeHnus KA
LIEHTpa Macc

MOJIENN
OTHOCHUTEJIBHO

Omnucanne MaTeMaTUYeCKUX Monaeineil aBmkeHus KA
OTHOCHUTEJIbHO IIEHTPa Macc

3aaun ynpaBlIEeHUs OpUEHTalUen
KA.

OcHOBHBIE 3a]1aUu yIIpaBlieHus: oprueHTan KA

HcnonmHuTeIbHBIE opraHsl | MI3yueHne  OCHOBHBIX  HCIIOJIHUTEIIPHBIX  OPraHOB
CUCTEMBl ~ OPUEHTAIlUMM M  UX | CHCTEMBI CTAOMIN3AIINK U ONTMCAHUE UX XapaKTEPUCTUK
XapaKTEPUCTUKU

Junamuxa u ynpasiienue | I3yueHue OUHAMUKU U yrnpaBjieHusi opueHtauun KA

opuentanueni KA peakTUBHbBIMU
JBUTATEISIMU

PCAKTUBHBIM JIBUTATCIICM

Crabuwmmzammg KA ¢ moMmoIbsio
3NEKTPOMEXaHUIECKUX
WCITOJTHUTEIbHBIX OPTaHOB

Nzyuenue cTabuin3anun KA C IIOMOIIIBIO
ANEKTPOMEXaHUYECKUX UCIIOTHUTEIbHBIX OPTaHOB

6. CAMOCTOSATEJIBHASA PABOTA

Ne
/o

HaumMenoBaHue TeMbl
(paznena)

Coneprxanue Tembl (pasziena) TpynoemkocTh
B

AKaACMHNYCCKUX




yacax

| BBenenne Nzyuenne wmarepuana, BbIHECEHHOTO Ha |4
MartemaTtuueckue CaMOCTOSITEIbHYIO TPOPAOOTKY
MO/JIENIA IBUKEHUS

2 HeBo3myuiennoe HN3yuyenue wMartepuana, BBIHECEHHOIO Ha |6
JIBUKEHUE B | CAMOCTOSTENbHYIO MPOPAOOTKY
LEHTPAIBHOM I10JI€

3 Pacuer nporpammubix | U3yuenue wmatepuana, BBIHECEHHOTO Ha |8
TPACKTOPUIl aKTHUBHBIX | CAMOCTOSITEIIbHYIO IPOPAOOTKY
YYaCTKOB  BBIBEJICHUS
Ha opOUTy

4 Bo3myiiennoe M3ydyenue wMartepuana, BBIHECEHHOro Ha |8
neuxenne MC3 CaMOCTOSITEIbHYIO TPOPAOOTKY

5 Cnoyck B atmocepe u | U3yuenne wmartepuana, BBIHECEHHOTO Ha |8
nocagka KA Ha 3emiio | caMoCTOSTENbHYIO TPOPAOOTKY
Y TUTAHETHI

6 Tpaextopun mnoneroB | M3yuenue wMartepuana, BbIHECEHHOTO Ha |8
K Jlyne U | CAMOCTOSITEIBHYIO IPOPAOOTKY
MEKIUTAHETHBIE
TPAeKTOPUU

7 MaremaTtuueckue N3yuyenne wmartepuana, BBIHECEHHOTO Ha |8
mozenu nBwkeHus KA | camocTosiTenbHy0 mpopaboTKy
OTHOCUTEJIBHO LIEHTpa
Macc

8 3amauun  ympasiieHus | I3yyeHue Martepuajia, BBIHECEHHOrO Ha |8
opuenranueit KA. CaMOCTOSITEIbHYIO TPOPAOOTKY

9 HcnonuurenbHbie Nzyuenne wmarepuana, BBIHECEHHOTO Ha |18
OpraHbl CUCTEMBI | CAMOCTOSITENIbHYIO TPOPAOOTKY
OpUEHTAIlMKM U  UX
XapaKTEPUCTUKHI

10 | Aunamuka u | U3yuenue Martepuana, BbIHECEHHOrO Ha |9
yIpaBJieHUe CaMOCTOSITEIbHYIO TPOPAOOTKY
OpHEHTAaLIuEN KA
PEaKTUBHBIMU
JIBUTATEIISIMU

11 | Crabunuzanusa KA c|M3yuenne wMatepuajia, BbIHECEHHOro Ha |16
ITOMOILIbIO CaMOCTOSITEIbHYIO TPOPAOOTKY
3JIEKTPOMEXAHUYECKUX
WCITOJTHU- TEIbHBIX
OpraHoB

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

WNnterpanbHas MoAenb 00pa3oBaTEIbHOIO Ipoliecca MO JUCHUIUIMHE (OPMUPYIOT
TEXHOJIOTHH METOJOJIOTUYECKOTO YPOBHS: TEXHOJOTHS IO3TAnoro  (GpopMUpOBaHUS
YMCTBEHHBIX JICHCTBUH, TEXHOJIOTHS PA3BUBAIOLIETO OOYYEHHS, 3JEMEHTHl TEXHOJIOTHH
Pa3BUTHUS KPUTUUECKOTO MBIIIJIEHUS, CaMOYyIIpaBieHue. Ha 3aHATUSAX UCTIONIBb3YIOTCS METOIbI
aKTUBHOTro o0yueHus, kak «IIpobiemuas nekuus». [lepen nzyuennem mMmoaymist obo3Havaercs
npo6sieMa, Ha peleHrue KOTOpoil OyAeT HampaBiieH BECh MOCIEAYIOIMIMI MaTepral MOIYJIS.
ITpy yTeHMH JIEKUMU MCHOJIB3YIOTCS MYJbTUMEAUNHBbIE Ipe3eHTauuu. [Ipu BbINOIHEHUN
MPAKTUYECKUX pPabOT HCHONIB3yeTCs IMpUEM HHTepakTHUBHOro oOyueHus «Keiic- MeTom»:



CTYJIEHTaM BBIJAETCA 3aJaHME ISl MOATOTOBKHU K BBIIIOJHEHUIO pa0OTHI; C MPENoJaBaTesieM
o0cyxaaercs Ledb padOThl U XOJ €€ BBIINOJHEHUS; LEllb AHAIU3UPYETCS C Pa3HbIX TOUEK
3pEHUs], BBIABUTAIOTCS TUIIOTE3bl, JENAIOTCS BBIBOABI, AHAIM3UPYIOTCS IOJYYEHHbIE
pe3yIbTaThI.
PexoMeHmyercss ucmonb3oBaHWME HMHGOPMAIMOHHBIX TEXHOJIOTMM TIpH  OpraHW3aIuu
KOMMYHUKAIIMI CO CTYACHTAMH I TIPEIOCTaBIIeHNs] MH(pOpPMAIINK, BbITada PEKOMEH I
1 KOHCYJIbTUPOBAHUS IO ONIEPATUBHBIM BOIIpOCaM (3JIEKTPOHHAS TTOYTA).
8. OUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOYHOM ATTECTALIUU
Bormpocs! k sk3ameny:
Kpurtepun knaccupurams KOCMUIECKUX allapaToB.
Knaccudukanms KOCMUYECKUX alliapaToB MO TPACKTOPHUSIM.
Knaccuduxams kocMu4eckux amnmnapaToB 10 HA3HAUYEHUIO.
Knaccuduxaius kocMuYeckux anmnapaTtoB Mo OOMTAEMOCTH.
Knaccuduxanus kocMuyeckux anmnapaToB 1O Macce.
Knaccudukanms KOCMIYECKHX alapaToB MO KOHCTPYKTUBHBIM ITPU3HAKAM.
CocTaB KOCMHUYECKOI0 anmnapaTa: CUCTEMa SHEPrONUTAHUSA.
CocTraB KOCMHUUYECKOTO anmnapara: CUCTEMa YIIPaBJICHUS.
CocTaB KOCMHUUYECKOT0 anmnapaTa: CUCTEMa OPUEHTAIIUU U CTaOWIN3aIUH.
10 CocTaB KOCMUYECKOTO anmnapaTa: CUCTEMA YIIPABIICHUS IBUKEHUEM LIEHTPA Macc.
11. CoctaB KOCMUYECKOI0 amnmnapara: CUICTeMa TEPMOPETYJIUPOBAHHUS.
12. CocTaB KOCMMUYECKOI0 anmnapara: cuctema cobopa HayqyHOH HH(POPMALIUU.
13. PapnoTeneMerpuueckas CMCTeMa KOCMUUYECKOTO anmnapara.
14. bopToBbIe aHTEHHBI KOCMUYECKOTO aIlapara.
15. YopaBnenne OOpPTOBBIMM CHCTEMaMM KOCMHUYECKOIO almapara: HMOHATHE O JOTHKE
pabOThI U TIOTMKE B3AUMOJICHCTBHS.
16. OpueHTanus KOCMUYECKOTO ammnapara.
17. O6ecnieueHue ycaoBUil pabOThI TPUOOPOB U CUCTEM KOCMHUYECKOTO armapara.
18. OcHoBHBIE TPEOOBAHUS K KOHCTPYKIIMA KOCMUYECKOI0 alapara.
19. Onpenenenuie CUJI U MOMEHTOB OT CBETOBOTO JIABJICHUSI.
20.BHenHsas KOMITOHOBKA KOCMUYECKOTO armnapara.
21. ITpoekTupoBaHME KOCMUUECKHUX AlIapaTOB: OCHOBHBIE CTAJIUU U 3TAITbI CO3TAHUS.
22 TexHMUeCKOE 3ajJlaHMe Ha NPOEKTUPOBAHHME KOCMHUYECKOro ammaparta. HasHaueHwue,
COCTaB U CTPYKTYpa.
23. TexHuueckoe MpeIokKEeHUE.
24 Ha3zHaueHHe U cOCTaB 3CKU3HOTO MPOEKTA.
25.Pa3paboTka paboueil JOKyMEHTAIIUH.
26. MI3roToBiieHHE U HA3€MHBIE UCTIBITAHUS TPOTOTHUIIA.
27.Yuudukanuss OOPTOBBIX CHCTEM KOCMHUYECKOTO alllapara, KakK CpPeJICTBO CHWXKCHUS
3aTpar.
28.MartemaTtuueckasi GopMyIUpoOBKa 3aJa4yu yHU(DUKAIMU. BapuaHThl MOCTAHOBOK 3aJayu
yHUDUKALIIY.
29.Ilpumenenne MeToa HeOIpeIeJICHHbIX MHOXUTENEH Jlarpanxa.
KypcoBass pabora Ha Ttemy "Pacuer Tpaektopun MexopOuTaapHOro nepenera” (1o
BapHAHTaM)

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEYHEHUE
JAUCLHUITJINHDBI

a) JuTepatypa
1. BBeneHue B pakeTHO- KocMUueckyro TexHMKy. T.1. O6mme cBenenus. KocMoapomsl.
HazemHble cpencTBa KOHTPOJSL M YIOpaBJIEHUS paKeTaMU M KOCMUYECKMMH allapaTaMu.
PakeTs : yuebHOe mocodue B n1Byx Tomax / A. I1. ABepbsinos, JI. I'. Azapenko, I'. I'. Bokun
[w np.]. — 2-e u3a. — Mocksa, Bonoraa : Uudpa- Unxenepus, 2021. — 380 c. — ISBN
978-5-9729-0683-3 (t.1), 978-5-9729-0682-6. — Tekcr: snextponHslii// Ludposoit
00pa3oBaTeIbHBIN pecypc IPR SMART : [caiiT]. — URL: https://
www.iprbookshop.ru/115226.html (mata oGpamenus: 27.04.2023). — Pexxum nocryna: s

R ol



aBTOPU3UD. IOJIB30BATEIIEH

2. BBenenne B pakeTHO-KOCMHUYECKYIO TexHHKY. T.2. KocMuueckue anmapaTthbl U UX CUCTEMBI.
[IpoexkTupoBaHME M TEPCHEKTUBBI Pa3BUTUS PAKETHO- KOCMUYECKHX CHCTEM : yueOHOe
nocobue B AByX ToMax / A. Il. ABepwsHos, JI. I'. Azapenko, I'. I'. Bokun [u ap.]. — 2-e u3.
— MockBa, Bonorna : Undpa- Unxenepus, 2021. — 444 c. — ISBN 978-5-9729-0684-0
(1.2), 978-5-9729-0682-6. — Texkcr : amekTpoHHbIN // [ludpoBoit 0oOpa3oBaTeIbHBIN pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/115227.html (mata oGparienus:

27.04.2023).. — Pexxum mocTyna: 1jis aBTOPU3HUP. TOJIb30BaTeIeH

3. Canenko, C. . Huuamuka mnoneta: ydyeoHoe mocobuwe/ C. [. Canenko, A. /.
OO6yxoBckuit. — HoBocubupck: HITY, [6. r]. — UYacte 2: VYcrolluuBOCTH U
yIPaBIISIEMOCTb JIeTa-TeNbHBIX anmnapatoB — 2015. — 128 ¢. — ISBN 978-5-7782-2707-1. —
Tekct : anexkTpoHHbIl // Jlanb : 3mekTpoHHO- Oubmuoteunass cuctema. — URL: https://
e.lanbook.com/ book/118183 (mata oOpamenus: 27.04.2023). — Pexum gocrymna: s

ABTOPH3. TIOJIb30BATEIICH.
4. IMameruH, A. C. Ilapamerpuueckue METONBI ONTUMM3ALMHA B AMHAMUKE TIOJIETA
OCCMIOTHBIX JIETATENbHBIX anmapaToB: ydeObHoe mocodue/ A. C. Wanerun, W. JL
ITerpoBa, B. A. CannukoB. — Cankt-IlerepOypr : BI'TY "Boenmex" um. [.dD. Ycrunosa,
2010. — 126 ¢. — ISBN 978-5-85546-578-5. — TekcT : 3nekTpoHHbIH // JIaHb : 3IeKTPOHHO-
oubmoreunas cucrema. — URL: https:// e.lanbook.com/ book/64107 (maTa oOpaiieHwus:
27.04.2023). — Pexxum goctyna: Jjis aBTOPU3. MOJIb30BaTENEH.
S.IlanTenees, A. B. MeToasl onTuMU3aIiy B IpUMepax U 3ajadax : yaueoOHoe mocooue / A. B.
[Tantenees, T. A. JleroBa. — 4-e uzn., ucnp. — Cankt-IletepOypr : Jlansp, 2022. — 512 ¢c. —
ISBN 978-5-8114-1887-9. — Tekct : a1meKTpoHHbIN // JlaHb : 37eKTpOHHO- OMOIUOTEUHAS
cuctema. — URL: https:// e.lanbook.com/book/212129 (mara oOpamenus: 27.04.2023). —
Pexxum moctyna: mj1st aBTOpU3. MOJIB30BATENCH.

0) nporpammMHoe obecnieueHue 1 MHTepHET-pecypehl

No HaumenoBanue Ormmcanne
1 |[http:// DOnekTpoHHass Oubnuorteunass cucrema «M3marenbcrBa
www.e.lanbook.com Jlanp», TemMaTHUyecKue IIaKeThl: MaTeMaThka, (HU3HUKa,
WH)XEHEPHO-TEXHUYECKUE HAYKU, XUMUS

B) mpoeccoHalIbHbIe 0a3bl TAHHBIX U MHPOPMAIIMOHHBIE CIPABOYHbBIE CHCTEMBbI

Ne HaunmenoBanue Omnucanue

1 | http://ecoruspace.me/ Ecoruspace.me. HWupopmanuonnsii WHrepner- cait
IIOCBSIILIEH CYIIECTBYIOIIEM M IUIAHUPYEMOM PAaKETHO-
KOCMHMYECKOU TEXHUKE

2 | www.makeyev.ru AO «l'ocymapcTBeHHBIH paKETHBIA IEHTP MM. aKaJIeMHKa
B.I1. MakeeBa»
3 | www.laspace.ru AO «HITO um. C.A. JTaBoukuHa»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCHUITJIMHbI
3aHATUS O IUCUMIUIMHE TPOBOJATCS B CIEIUAIBHBIX IMOMEIICHUSIX, MPEACTABIISIOMINX
co0Ol yuyeOHBbIE ayauUTOpUM ISl MPOBEACHUS 3aHSATUM JIEKIIMOHHOTO THIIA, 3aHSITUH
CEMUHAPCKOTr0 THUIA, MPAKTUYECKUX PAOOT € 1abopaTOpHBIM 00OPYIOBAHUEM, T'PYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIBTAIIMH, TEKYIEro KOHTPOJIS W TPOMEKYTOUHOW aTTeCTaIWU.
CrneunanbHble  IMOMEIICHUS  YKOMIUIEKTOBAHBI  CIELMAIIM3UPOBAHHON  MeOENbl0 U
TEXHUYECKUMU CPEJACTBAMU OOYYEeHMSs, CIYXallUMH JJIsI  TPEeACTaBIIEeHUs] yuyeOHOU
nHpopmau OO0JbIION aynuTopuu. Bcee momeleHusi, B KOTOPBIX MPOBOMSITCS 3aHSITHUA,
COOTBETCTBYIOT JACHCTBYIOIIUM ITPOTHBOITOKAPHBIM IIPaBUJIaM U HOPMaM.

Kaxnprii oOyuaroruiics oOecrieueH WHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JNIEKTPOHHO- OMONMMOTEYHBIM  CHUCTeMaM HM K  3JIEKTPOHHOW  HMH(POPMAIMOHHO-
00pa3oBaTeIbHON Cpe/ie YHUBEPCUTETA.

CamocrosTenbHas pabora OOydarOIIMUXCS OCYIIECTBIISIETCS B IMOMEIIEHUSIX, OCHAIIEHHBIX
KOMITBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOAKIIOUeHUs K cetu «VMHTepHeT» U



obecrieyeHreM JOCTyla B 3JEKTPOHHYI0 WH(GOPMAIIMOHHO- OOpa30BATEIbHYIO CpPEIy
YHHBEPCUTETA

Ha 3anstusix mpumeHsieTcst cienyroiee TexHU4Yeckoe obOopymoBanue: [IOBM Ha 06ase
nporieccopa Intel Pentium, mpoekTop.



