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AHHOTaAUA

JucuuiuiiHa «ABHAIIMOHHBIE M KOCMHUYECKHE CHUCTEMBI» BXOJUT B 00paz0oBaTEIbHYIO
IIpOrpamMMy BBICILIEr0 00pa3oBaHUs — MPOTPAMMY CIIEHUAINTETA IO HANPABJICHHUIO MOITOTOBKH/
cunenuanbHocTH 25.05.02 «TexHuueckasi sKcIIyaTaluss U BOCCTAaHOBJIEHHE IEKTPOCUCTEM M
MUIOTAKHO-HABUTAIIMOHHBIX KOMIUIEKCOB OOEBBIX JICTATEIBHBIX allapaToB)» HAIMPAaBICHHOCTH
«TexHudeckass OSKCIUTyaTallisi W PEMOHT aBUAIIMOHHBIX JJIEKTPOCHCTEM M IMHJIOTAXKHO-
HaBUTALMOHHBIX KOMIUIEKCOB». JlucuuminHa peanusyercs kadenpoit «Nel3».

JucuuiuiiHa HaneneHa Ha (JOpMHUPOBAHKE Y BBITYCKHHUKA CIIETYIOITIX KOMITETEHITHN

IIK-1 «CrocoOHOCTh OpraHMW30BBIBATH TEXHUYECKOE OOCITY)KMUBaHHE W pPAOOTHI IO
BOCCTAHOBJICHHIO aBUAITHOHHON TEXHHUKID)

[IK-7 «CnocoGHOCTh KOOPAMHUPOBATH U  KOHTPOJUPOBATH METOJIMYECKOE U
OpraHU3aIMOHHOE 00ECTICUeHNE UCTIBITAHUN aBUAIIMOHHON TEXHUKHUY

ConeprxaHue TUCIUIUTAHBI OXBAaTHIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C BUJAaMH, COCTAaBOM
1 (YHKIMOHAIEHBIM Ha3HAYCHHWEM CYIIECTBYIOIINX AaBHAIIMOHHBIX W KOCMHYECKHUX CHCTEM,
QITOPUTMaMHU WCCIICIOBAaHUA ¥ aHAJTM30M HMX CHUCTEMHBIX CBOWCTB M (YHKIIMOHAIBHBIX
po0JieM, TIPOTHO30M Pa3BUTHSI JTAHHBIX CHCTEM C MOCTAHOBKOW (DYHKIMOHAIBHBIX M (U3UKO-
TEXHUYECKUX  3a7ad Uil TOCIEAYIOMIET0  CTPYKTYpPHOTO  CHHTE3a  MEPCHEKTHBHBIX
ABHAKOCMUYECKHX CUCTEM U KOMILJICKCOB.

[IperoraBanme MUCHMIUITMHBI TIPEAyCMaTpPHUBAeT CieAylomue (HOpMbl OpraHU3aIyu
yueOHOT0 npoliecca: JeKIUHU, MPAaKTUYECKUE 3aHATHSI, CAaMOCTOSATEIbHAs paboTa 00yJaromerocs.

[IporpaMmoii TUCHMITIMHBI TMPEIXYCMOTPEHBI CIEAYIONINEe BHIBI KOHTPOJS: TEKYIIHHA
KOHTPOJTb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalus B hopme 3adera.

OO6mrast TpyJ0€MKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIsCT 3 3adeTHhIX enuHuibl, 108
4acoB.

S3b1K 00y4YeHUS 110 AUCITUTUTMHE KPYCCKUN»



1. TlepedeHb MIIAHUPYEMBIX PE3yAbTaTOB O0YUECHHUS MO AUCIUTUINHE

1.1. llenu npenoaaBaHusl IUCUUILINHBI

Lenpto mpenojgaBaHus JAWUCHMIUIMHBI  SBJISETCS M3Y4E€HHE BHUJIOB, COCTaBa U
(YHKIMOHATHPHOTO HA3HAYEHUS CYIIECTBYIOIIUX ABUAIIMOHHBIX M KOCMHUYECKHX CHCTEM,
UCCIICIOBAaHUE W aHAIU3 MX CBOWCTB, MpoOiieM (YHKIMOHUPOBAHUS, HA OCHOBE HaBBIKOB
aHaIM3a aBUALMOHHBIX M KOCMHUYECKHX CHCTEM (OPMHPOBAHME Yy CTYACHTOB KOMIETEHIIHA
MIOCTPOEHHSI TIPOTHO3a Pa3BUTHS JAHHBIX CHCTEM, CTPYKTYPHOTO CHHTE3a IEpPCIEKTHBHBIX
AaBHAKOCMUYECKUX CHCTEM M KOMIUIEKCOB C ITOCTAHOBKOW ()YHKIMOHAIBHBIX H (PHU3HKO-
TEXHUYECKUX 3a/1a4.

1.2. JucuurmumHa BXOAMT B  COCTaB  4acTH, (OPMHUPYEMOW  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEeNbHON MPOrpaMMBbl BICIIETO 00pa3oBaHus (nanee —
OII BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynbraTe u3yueHus AUCUUILIMHBI OOydaroLUiCs JOJDKEH 00JanaTh CIETyIOIINMHU
KOMIETEHIMAMH WM UX YacTAMU. KOMIETeHIIN W MHIUKATOPBI X JOCTH)KEHUS MPHUBEICHBI B
tabmuue 1.

Tabmuma 1 — [lepeuenb kKOMIETEHIMI U UHAUKATOPOB UX JIOCTHKEHUS

Kareropwus (rpymma) Konu Ko n HauMeHoBaHME UHIUKATOPA JIOCTHKECHUS
HauMEHOBaHUE
KOMIIETEHITUN KOMITCTCHITHH
KOMITETECHITUHT
[TIK-1 CnocoGHOCTB
OpPraHu30BBIBAThH
p I1K-1.3.3 3HaTh OCHOBHBIE KOHCTPYKTUBHO-
TEXHUYECKOE . .
JKCIUTyaTal[MOHHbBIE CBOWCTBA aBUALIMOHHOMN
[IpodeccrnonanpHbie | 0OCTY)KUBAaHUE U
TEXHUKH; COCTOSIHHE U TIEPCIIEKTUBBI Pa3BUTHS
KOMIIETCHITUT paboThI TIO
METOJIOB M CPE/ICTB JUArHOCTHUPOBAHUS
BOCCTaHOBJICHUIO .
. ABUAIMOHHON TEXHUKHU
aBUAIMOHHOMN
TEXHUKH
[1K-7.3.1 3HaTh KOHCTPYKTUBHBIE OCOOCHHOCTH U
[TIK-7 CnocoGHOCTh PYK . .
PEKUMBI pabOThI UCIIBITHIBAEMOM aBUALIMOHHON
KOOPJIMHHUPOBATH U .
TEXHUKH; METObI UCCIICIOBAHUIA,
KOHTPOJIMPOBATH
MPOEKTUPOBAHUS U TTPOBECHUS
METOJINYECKOE U
[Ipodeccrnonanbubie 9KCIIEPUMEHTAJILHBIX pa0dOT MPHU UCHIBITAHUIX
OpraHU3aIMOHHOE
KOMITIETCHIUHU [TIK-7.Y.1 ymeTs hopMUpOBaTh 3aKIFOUCHHUE 110
obecrieueHne o
N pe3yapTaTaM HCIBITAaHUH, TPEIOKEHUS U
MCTIBITAHIH €KOMEHJAIINU TI0 KOHCTPYKTUBHOM 10paboTKe
aBUAIMOHHOMN p . PYK P
ABUAIMOHHON TEXHUKHU, TI0 KOPPEKTUPOBKE
TEXHUKH o
POrpaMM U METOJMK UCTIBITAHUYN

—  « Duzukm»,
—  « XUMHUN»,

2. Mecro nucuurunsl B ctpykrype OI1
JlucuumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOITUMUCS
IIPY U3YYECHUH CIEAYIOIUX JUCIUILINH:
—  «Hudopmaruxu»,

— «HWHpopmaTukm»,

— «TeopeTnueckoi MEXaHUKU»,
— «Teopuu BepOATHOCTEN U MATEMATUYECKON CTATUCTUKU Y,
— «MarepuanoBeneHus»,
— «/HXeHepHOI U KOMITBIOTEPHOM rpaduKu»,
—  «DJNEKTPOTEXHUKHU»,




«IJNEKTPOHUKU».

3HaHI/I5I, MOJIYYCHHBIC IIPpU H3YUCHHUH MaTcpuajia I[aHHOﬁ JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOTYT UCIIOJIb30BATHCA IIPU U3YUYCHUU APYIUX OUCHHUIIINH:

«MoenupoBaHHUEe CUCTEM U ITPOLIECCOBY,

«ABTOMATHKA U YIIPABICHUE,

«JluHaMuKa IMoJieTa»,

«ABHALIMOHHBIE TPUOOPHI U U3MEPUTEIHHO-BBIUUCIUTEIbHBIE KOMIUIEKCHI»,
«JleTarenpHble anmaparbl ¥ aBUaIBUTATEIIN»,

«BbopToBBIEC TU(PPOBBIC BHIYUCIUTEIBHBIC YCTPONUCTBA U MAILTUHBI»,
«ABHALIMOHHBIE ANEKTPUYECKHE MALLIUHBI»,

«JluckpeTHble ”HPOPMALTMOHHO-U3MEPHUTENBHBIE CUCTEMBI»,
«TexHuueckas JUarHOCTHKAY,

«CAY JIA ¥ uX CHJIOBBIX YCTaHOBOKY,

«OCHOBBI TEXHUUECKOM IKCILTyaTallun»,
«[InnoToTaXKHO-HABUTALIMOHHBIE KOMILIEKCBHI»,

«BbopTOBBIE BEIUNCIUTEIBHBIE KOMIUIEKCHI HABUT ALK,
«MuKpoMeXaHUYECKUE TaTYMKH aBUOHUKH Y,

«CucTeMbl CTaOUIIN3aIuU, OPUEHTAIIUN U HABUTAITUN,

«OCHOBBI TEXHUUECKON IKCIUTyaTallud aBUALIMOHHBIX AIEKTPOCUCTEM »,
«TexHuueckas HKCITyaTalusl aBUAlMOHHBIX JIBUTATENEH»,

«CucreMsl coopa 1 06pabOTKH NMOJETHON HHPOPMAITII».

3. O0BeM U TPYAOEMKOCTh JUCITUTUTHHBI

Jlanubie 00 oOmieM oO0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHJIOB yUEOHOM

paboThI 10 AUCHHUIUIMHE (M paclpeaeseHe 3Toi TPYA0EMKOCTH MO0 ceMecTpaM) MpeACTaBIEHbI B
Tabnuue 2.
Tabmuma 2 — O6beM U TPYJOEMKOCTh JUCITUTIIHHBI
TpynoemMKocTb 1o
Bun yue6noit paboTbl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKkocma OuCUUnNIUHLL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaxmuyueckoil n0020mMo6Ku 17 17
Ayoumopnule 3anHamus, BCETo yac. 34 34
B TOM YHUCIJIE:
nekmuu (JI), (dac) 17 17
npaktuueckue/ceMmunapckue 3anartus (I13),
17 17
(dac)
naboparopubsie padboThl (JIP), (dac)
KypcoBoit poekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 74 74
Buo npomesxxcymounoit ammecmayuu: 3ayer,
midd. 3auer, sk3zamen (3auer, Hdudd. 3au, | 3auer 3auer
DK3.%%)

Fx

IIpuMedanne: kanmumaTcKuii FK3aMeH



4. ConeprkaHue AUCLHUIUIMHbI
4.1. PacnpeneneHue TpyJOEMKOCTH JUCLMILIMHBI [0 pa3ziesiaM U BUAAM 3aHITUHN.
Paznenbl, TEeMBI AUCHUIIIMHBI M UX TPYAOEMKOCTh IPUBEACHBI B TabmuIe 3.
Tabnuna 3 — Pa3nesnsl, TeMbl TUCIMILIMHBL, UX TPYIOEMKOCTh

Paznenpl, TeMbl TUCIIATIIINHBI Jexuwan | 113 (C3) JIP K11 CPC
’ (gac) (gac) (uac) (uac) (uac)
Cemectp 4

Paznen 1. CTpykTyphl U KJ1accupuKanus
ABHAIMOHHEIX M KOCMHYECKUX CHCTEM.

Tema 1.1. IToustue, BUABI U cBoiicTBa cucteM. OO0Ias
TEOPUSI CUCTEM. 3
Tema 1.2. @yHKIHHU, CTPYKTYPHI U KITaCCH(PHUKALTUS
ABHAIMOHHEIX M KOCMHYECKHUX CHCTEM.

Tema 1.3. PakeTHBIE KOMIUIEKCEI BOEHHOIO
Ha3HAYCHHUS.

Paznen 2. Ycnosust pyHKIMOHUPOBaHUS
ABUAIIMOHHBIX 1 KOCMHUYECKHX CHCTEM.
Tema 2.1. ®uzuka atmochepsl U TeOMH(POPMAIIMOHHOE
noJe.

3 8
Tema 2.2. YcnoBust QyHKIIMOHUPOBAHUS KOCMUYECKUX
anmaparos.
Tema 2.3. 3a1a4i KOCMUYECKON OAJJIUCTUKUA U
HABUTAIHH.

Paznen 3. IH>xeHepHBIN aHAIH3 aBUAITMOHHBIX
CHCTEM.

Tema 3.1. Buipl JieTaTebHBIX aIlllapaToB.
KoHcTpyKIHs caMOJIETOB U BEPTOJIETOB.

Tema 3.2. JIBuraTenan camoJIeTOB U BEPTOJIETOB.
Tema 3.3. ®yHKIIMOHATBHBIC U 00ECIICUNBAOLITUE
CHCTEMBbI JICTATEIbHBIX alMapaToB. 6 9
Tema 3.4. BopTOBbIE CHCTEMBI JIETATCABHBIX
armapaToB. ABHOHHUKA.

Tema 3.5. A3poapoMbl U cucTeMa yIpaBIeHUs
BO3IYIITHBIM JIBUKCHUEM.

Tema 3.6. ABHalIMOHHOE BOOPYKEHUE U CHCTEMBI
00EeBOT0 yIIpaBIICHHSI.

Paznen 4. rmxeHepHbIN aHaIN3 KOCMHYECKUX CHCTEM.
Tema 4.1. XapaKTepuCTUKN paKeT-HOCUTENEH 1
pakeTHbIC ABUTATENH.

Tema 4.2. KoHCTpYKITNS KOCMHYECKHIX alMapaToB.
BopToBBIE cHICTEMBI KOCMHUYECKHX amIapaToB.

Tema 4.3. OpueHranyst ¥ ynpasjieHHE ABHKCHIEM 5
KOCMUYECKUX amnmnapaToB. BHemHe TpaekTopHbIe
H3MEpeHHUS.

Tema 4.4. CiyTHUKOBBIE HABUTALIMOHHBIE CHCTEMBI.
Tema 4.5. Kocmonpomsr 1 nH(bpacTpykTypa
KOCMHYECKOM OTpaci.

HUroro B cemectpe: 17 17 0 0 74

HUroro 17 17 0 0 74

[IpakTHueckass MOATOTOBKA 3aKIIOYAeTCd B  HEMOCPEICTBEHHOM  BBINIOJHEHUHU
oOyJaroMMHUCST  OMNpENeNEeHHBIX  TPYAOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;aymiel
npoheccHOHaTBEHON AEATENbHOCTBIO.




4.2. CopnepxaHue pa3ieloB U TE€M JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3elioB U TEM JICKITMOHHBIX 3aHATHIA MPUBEACHO B TabwmIe 4.
Tabnuma 4 — ConepkaHue pas/ieioB U TEM JISKIIMOHHOTO ITUKIIA

Howmep pa3zgena

‘ HasBanue u copepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATUM

Pazgen 1. Ctpyktypsl 1 Ki1accupukanusi aBUAIMOHHBIX U KOCMUUYECKUX CUCTEM.

Tema 1.1.

[Tonsitue, BunbI U cBoMcTBa cucteM. OO11ast TEOPHSI CUCTEM.

OrnpeeneHrue CUCTEMBI, OKPYXKAIoIasi Cpeia, BbIICICHUE
cuctemsbl u3 cpenbl. Texunueckas cucrema. Ilonsrus,
XapaKTEPHU3YIOLINE CUCTEMY: JIEMEHTHI, OTHOIICHUS, CBSI3H,
B3aUMOJICHCTBUSA, CTPYKTYpPa, COCTOSIHUE, TBUKEHUE, KAUYECTBO,
CBOMWCTBO, IIOKA3aTellb, KPUTEPUH, YCTOMYHUBOCTb,

s dexTuBHOCTh. OCHOBBI OIICHKHU CIOXKHBIX cucTeM. OCHOBHBIE
THUIIBI TIKaT u3MepeHus. CTpyKTypa CUCTEMBI C YIIPaBJICHUEM.
[Toaxonp! k Uccnea0BaHUIO cucTeM yrpaBieHus. CUCTEMHBIN
noaX0[, PYHKIIMOHAIBHO-CTPYKTYPHBIN Noxoa. CHUTyallMOHHBIN
noaxoa. CHCTEMOTEXHHKA, UCCIIEIOBAHUE OTIEPALIUA.
MopaenmupoBanue. DopMupoBaHUE 00JIUKA CUCTEMBI.
[IpoexTupoBanue 600N cucTeMbl. McTibITaHus ¥ BBOJ B
IKCIUTyaTaIUIO0 CUCTEMBI. DKCIUTyaTaIlisl CUCTEMBI U yIIpaBJIeHNE
B cucteMe. JKU3HEHHBIN [IUKII CHCTEMBI.

Tema 1.2.

OYHKIMH, CTPYKTYPHI U KJIacCU(PUKAIUS aBUALMOHHBIX U
KOCMHMYECKHUX CUCTEM.

CtpykTypa aBUalIMOHHOM cuctembl. JIA - raBHbBIN
SHEPIreTUYECKHI U BEIIECTBEHHBIN 3JIEMEHT aBHALIMOHHOMN
cuctembl. Bunpl aBuaruu. CTpykTypa rocy1apCTBEHHOM
aBuanuu. Ctpykrypa apuanua MO P®. Buasl u cocraB 60eBbIxX
aBHAIMOHHBIX KOMIUIEKCOB. CTpykTypa ['paxkgaHCKO aBHAIUU.
KoMmMmepueckue Bo3ayliHbie EPeBO3KU. ABHAIIMSI 00IIET0O
Ha3Ha4YeHHsI. DKCIUTyaTaHThl. ABHAaTPAaHCIIOPTHAs CUCTEMA.
JlanbHeMarucTpaibHble, CpeJHEMAarucTpaibHble U

O KHEMarucTpalibHble BO3AyLIHbIE cyaa. Bo3mymHoe
IPOCTPAHCTBO. ['0CcynapcTBEHHOE PETryIUpOBaHUE IEATEIbHOCTH
B 00J1aCTH IPpaXKJAaHCKOM aBUallU. ABUAIIIOHHBIE CUCTEMBI.
ABuarpacnoptHbie cucteMbl ['A. CTpykTypa KOCMUYECKOI
cuctembl. KA - riaBHbBIN 3IeMEHT KOCMUYECKON CUCTEMBI.
PakeTHO-KOCMUYECKHE CUCTEMBI. ABUAKOCMUYECKHE CUCTEMBI.
Kocmuueckas 6amnuctuka u HaBuranus. JIyHHbIe SKCIIEAULINU.
Mopynbsnbie PKC. KA nanbHero kocmoca.

Tema 1.3.

PakeTHbIe KOMIIJIEKCHI BOGHHOTO Ha3HAYCHUS.

Pakernsie kommekcsl PBCH HazemHoro 6azupoBaHus:
MOOMJIbHBIE U IIaXTHBIE. PakeTHbIe KOMIUIEKCHl MOPCKOTO
6a3upoBaHus. ABHALlMOHHBIE yJapHble KOMIUIEKCH. KoMITIeKChI
[IBO. Kpbuiateie pakeTsl. YIpaBisieMble aBUALIHOHHBIE PAKETBHI.
Kommnekcrr PKO. ITapagurma PKO. Coctas kommiuekcoB PKO:
CIIPH, CKKII, ITKO.

Pazgen 2.¥YcnoBus (I)yHKLII/IOHI/IpOBaHI/ISI ABUAIIMOHHBIX U KOCMHYCCKUX CUCTCM.

Tema 2.1.

®dusuka atmocheps! 1 reonHPOPMALMOHHOE TOJIE.

®dusuka atmochepsl. MeToipl uccie10BaHus B PU3UKE
atMocgepsl. BepTukanbHoe cTtpoeHue aTMochepsl.
I'opu3oHTaNBEHAs HEOTHOPOJHOCTH arMocdepsl. [loHsiTue o




BO3AYILIHBIE Maccax U (ppoHTax. Pacnpenenenue naBneHus B
atMocdepe. OCHOBHOE ypaBHEHUE CTATHKH aTMOCHEpPHI
Bapomerpuueckue dopmynsl. [lonnas 6apomerpuueckast
dopmyna (popmyna Jlammaca). bapuueckas cTyrneHs.
[Mpumenenne 6apuyeckux popmyn. OnpeneneHue
pactipenesnieHust aTMOC(EpHOTO AABICHHS C BBICOTOA.
CrangaptHas atmocdepa. ['eonmoTermnman. AGCoIOTHAS U
OTHOCHTEIJIbHAS BBICOTA N300apUIECKUX MOBEPXHOCTEH.
Bapuueckue cuctempl. OCHOBBI TEPMOJMHAMUKHI aTMOC(epBhI.
Paguanmonnsiii pexxum armocdepsl. TemnoBoe cocTosHue
3€MHOM MOBEPXHOCTHU M aTMochepbl. BoaHblil pesxxum
atmocdepsnl. Obmnaka. Knaccuduxarus obmakos. [Iporecchbr
ocasikoo0OpazoBanus. Kiaccugukanns arMocepHbIX 0CaIKOB.
OcHoBbl JuHaMHUKH atMOcdepbl. OCHOBHBIE CUJIBI,
neiicTByronue B atMochepe. YpaBHEHUS IBHKEHUS
TypOyneHTHOI aTMocdepsl. JIMHUM TOKa U TpaeKTOpUHU
I'eoctpodmueckuii Betep. bapuueckuii 3akon BeTpa. Mzmenenue
reocTpo(pUUecKoro BeTpa ¢ BhICOTON. [ pagleHTHBIN BeTep B
UKJIOHAX ¥ aHTUIMKIIOHAX. BIHsiHIE TpeHUs Ha CKOPOCTh |
HampaBJICHUE BETPa B MIOTPAHUIHOM CJI0€ aTMOCHEPHI.
I'eoundopmanmonHoe nosue. 3emis kak rianera. durypa 3emnu
U ee JBWxkeHue. ['paBuTanmoHHoe nosie 3emiau. MarauTHoe mosje
3emiu. 3eMHbIE CUCTEMBI KOOpAUHAT. | 'eo1e3ndyeckre 3a1aum Ha
cthepe u municonie. ABHaIMoHHast KapTorpadus.

Tema 2.2.

VYcnoBust QyHKIMOHUPOBAHUS KOCMUYECKUX aIlllapaToB.

['my6okwuit Bakyym. Kocmuueckas paguarus. DIeKTpoMarHuTHAsS
U KOPITyCKYJIsipHast paauanus. MeTeopHasi ONacHOCTb.
KonTpacTHbIe TemaoBbie pexxuMsbl. Mcnapenue
KOHCTPYKIIMOHHBIX MaT€pPHAJIOB, MOKPBHITUH, CMa30K.
[Tocrosinnoe o6mako raza Bokpyr KA: ucnapsrouuiics matepua,
paboyee TeJI0 CUCTEMbI OPUEHTAIIMH U CTAOUITN3alluH, BBIXO
BO3/lyXa U3 MOPUCTHIX MATEPUAIIOB TEIUIO3AIIUTHI U
KOHCTpYKIMHU. CTaTuuecKkrue U BUOPAIIMOHHBIE IEPErPYy3KH.
Hesecomocth. OTcyTcTBHE CBOOOIHON KOHBEKIIMU. OTCYTCTBHE
CMa4MBaEeMOCTH, IOBEPXHOCTHOTO HaTsbKkeHus. CMeHa
TUAPOJMHAMUYECKOTO TPEHHS CyXUM. BepoaTHOCTh «X0JI0qHON
CBapKU».

Tema 2.3.

3az[aq1/1 KOCMHMYECKOH OaTIUCTUKU U HaBUT'allUH.

3akonbl Kensiepa. 3aKkoH BCEMUPHOTO TSATOTEHHMS. 3ajiaya Tpex
ten. Onucanue ABMKEHUS KOCMHYECKOTO armapara o opoure,
YpaBHEHUSI HEBO3MYILEHHOTO IBKEHUS. Y PaBHEHUS
BO3MYIIEHHOTO ABUKEHUA. CBs3b MEXIYy CHCTEMaMU
KoopauHar. Tpacca cnyTHuka. MaHeBpupoOBaHHUeE.
XapakTepucTuieckasi CKOpoCTb. THITBI OPOHUT U KIIACChI
pemiaeMbIx 3a1a4d. TpeOoBaHMs K pakeTaM — HOCUTEsIM. 3a/iaya
ompeneneHus (OleHUBaHUs) IBIDKEHUS. 3a1a4a KOPPEKIIUU
nBukeHus. Onpenenenne opueHTanuu: yrisl Jitnepa-Kpsliosa,
MaTpUIbl HAMPABJISIIOIIMX KOCUHYCOB, KBaTepHUOHBI. CBS3b
MEXy napamerpamu opueHtanuu. Kunematuyeckue ypaBHEHHUS.
Jlunamuueckue ypaBHeHus Dinepa. J[MHaMuKa yrioBoro
JBUKEHHSI KOCMUYECKOTO anmnapara ¢ HOCUMbIMU TeJIaMH.
JlnHamuKa yriioBOTO JIBMXKEHUSI C THOKUMU BBIHOCHBIMU




JIeMeHTaMu. Bo3MyIaroniue MOMEHTBI: BHYTPEHHUE,
IPaBUTALMOHHBIM, MATHUTHBIN, a3POJUHAMUYECKUHI, CBETOBOTO
JaBieHus. YacTHble ciaydau JTMHAMUYECKUX YPaBHEHHM.

Paznen 3. UmxeHepHbIi aHATN3 aBUAIIMOHHBIX CUCTEM.

Tema 3.1.

BI/II[LI JICTATCJIbHBIX allllapaToB. KOHCprKIII/ISI CaMOJICTOB U
BEPTOJICTOB.

CaMmoeTsl, IaHepbl, BEPTOJIETHI, aBTOKUPbI, KOHBEPTOILJIAHbI,
BUHTOKPBUIBI, JKPAaHOIUIAHBI, allllapaThl HA BO3YIIHOM IOIYILKE.
CrpyKTypa TEXHHUUYECKOTO 3aJJaHus Ha IPOEKTUPOBAHHUE.
JnanasoH BBICOT M CKOPOCTEH, NaJbHOCTH I10JIETA, MOJIE3HAs
Harpy3ka, MaHEBPEHHBIE XapaKTEPUCTUKH, JKOHOMUYECKHE
XapaKTepUCTUKHU. AdpoauHamMuueckuii 0omuk JIA.
MakpokoHCTpyHpoBaHHe. Buabl KOHCTPYKIMH ITUTaHEPA.
Konctpyknus kpbuia, B3JIETHO-IIOCA0OYHAS] MEXAHNU3ALM.
Opransl ynpaBieHUs: ¥ CUCTEMBI yripaBieHus. KoHcTpykuus
B3JIETHO—TIOCA/I0YHBIX YCTPOUCTB. DnekTpoMarauTHbie BITY,
BIIY na Bo3aymHON noaymke. @opMyiia CyliecTBOBAHUS
aBranMoHHbBIX KOHCTpyKumi. @opmupoBanne KCC u KKC JIA.
dopMHUPOBAHUE MACCHI DIIEMEHTOB KOHCTPYKIIUH. Br160D
MaTepHaoB 3JIEMEHTOB KOHCTPYKIMU. Macca asst obecriedeHus
HaJIeKHOCTH. KOHCTPYKTHBHO- TEXHOJIOTHYECKAs Macca.
Cucremsl 000opynoBanus JIA. DHEpreTHYECKHUE CUCTEMBI.
OcoOeHHOCTH KOHCTPYHPOBAHUS BEPTOJIETOB. JlomacTu
HECyIllero BUHTa. BTynku Hecymiero BuHTa, chepudeckue
2JIaCTOMEPHBIE NOAIINUITHUKA. PysieBble BUHTHI U
KHHeMaTndeckas cxema. CUCTeMa MEXaHUYECKOTO yIIPaBJICHHUS
BeproJieToM. Tpancmuccus. [llaccu Beprosnera. Pro3emnsk,
KpbU10 BeprojieTa. ObecrieueHre HaleXKHOCTH U
JKCIUTyaTallMOHHBIX XapakTepucTuk JIA. I'pynnupoBanue
IEMEHTOB KOHCTPYKIMH I10 CTENIEHU NOCIEACTBUMA OTKA3a.

Tema 3.2.

I[BI/IFaTeJ'II/I CaMOJICTOB U BEPTOJICTOB.

Teopust aBUAITMOHHBIX MOPITHEBHIX JBHUTaTeel. Pabounii
nponecc. Hanonnenue, cxartue, cropanue. CocraB cMecH,
onepexxeHne 3axuranus. Pabouuit xoa. Beimyck. MoniHoCTb,
JBUTATENS, K.II.J., YIEIbHBIN pacxoa. MOIIHOCTb TPeHUS,

3¢ pexTHBHAST MOIIHOCTh, MEXaHHUYECKHUH K.I1.7. MIHIuKaTopHas
MOITHOCTb, UHJAMKATOPHBIHN K.I1.11., BHEIIHSAS XapaKTepuCcTHKa,
BUHTOBAsI XapaKTEPUCTUKA, BEICOTHBIE XapaKTEPUCTUKHU.
Hunuuapo-nopuineBas rpynna. Konenuatsiit Bai. Penykrop.
Mexanu3sm razopacnpenenenus. Haruerarens. Kaprep.
[IpuBons! arperatoB. MacnsHas cuctema u cyQpaupoBaHHe.
Cucrema nuTaHus TOIUIMBOM. Y CKOpUTEIbHAsI CUCTEMA.
Cucrema octanoBa. KapOropaTopbl ¢ BHICOTHBIM KOPPEKTOPOM.
CkopoctHoit HagayB. [lonorpes Bo3ayxa nepen KaporopaTopom.
Bozayminbsie GuibTphl, TOIUIMBHBIE HAacOCHL. CrcTeMa
3akuranus. CucreMa 3amycka. Perynstopsl 000poToB u
anmaparypa yrnpaBJieHHsl BAHTOM. PaBHOBECHBIE 0OOPOTHI.
CamoJieTHble arperaTsl JBUTaTeNs: THIPOHACOC, BAKYyMHAcCOC,
KoMmIpeccop. PoTopHble aBUallMOHHBIE IBUTATEIH.
ABHANMOHHBIC IU3eIbHBIC IBUTaTeNH. J|BUraTen 0eCIMIOTHBIX
JIA. JIBurarenu aBuamojieneid. Teopust peakTUBHBIX IBUTaTENEH.




YMeHblIeHHE TATH BO3AYIIHOTO BUHTA C YBEJIMYEHUEM CKOPOCTHU
10JIeTa. YpaBHEHUE KOJIMYECTBA JBM)KEHUS IPUMEHUTEIBHO K
IOTOKY raza. YpaBHEHHE MOMEHTOB KOJIMYECTBA IBUKEHUSI.
Typ6opeakruBubie qurarenu (TP). Tsara TP (bopmyna
Creukuna). Bugst ['TH: TP, TPAD, TP, ATPJI®, TB/,
IITPA. Km.a. TP. Y nensusie mapamerpsl TP/,
TepmoanHaMuueckue 0CHOBBI pabounx nporeccoB B TP/I.
Bxonnsbie ycrpoiicta TP/l. CBepXx3ByKOBBIE BXOIHBIE
ycrpoiictBa. HeycroitunBsie paboTa BXOIHBIX YCTPOMCTB
(mommnax). [IpoTuBOMOMITa’)KHBIE CTBOPKHU. ABHAITUOHHBIC
koMmrpeccopsl. K.Ir. 1. 1 MomHocTh KOoMnpeccopa. Teopust
oceBbIX KomrpeccopoB. [1naH ckopocTel U BHYTpeHHsIsI paboTa
ctynenu. [loHaTre o cBepX3BYKOBOM CTYIIEHH OCEBOTO
KoMIipeccopa. Teopust HeHTPOOEKHBIX KOMIIPECCOPOB.
XapakTEepUCTUKN KOMIIPECCOPOB. Y HUBEPCAIbHBIE
xapakrepuctuku. [logoOHbIe pesxumsbl. [IpuBeaeHHbIe
napameTpsl. HeycroiiunBas padoTa (momrax) kommpeccopa. 3y
kommpeccopa. CriocoObl MpeI0TBpaIICHUS] HEYCTOMIHBOM
pabotsl. Kamepsnr cropanus. OCoOOEHHOCTH OpraHU3aluN
npotiecca cropanus. OCHOBHbIE TapaMeTpbl KaMep CropaHusl.
ABuannonHbie TypOuHsbl. [IpuHIUIBI pabOTHI U YCTPOHCTBA.
CormutoBoii anmapat U cTeneHb TypOUHbI. AKTUBHAS U
peaktuBHas TypOuHbl. Paboune nonmarku. K.m.a. 1 MmomHOCT
TypOuHbl. PeaktuBHOe comio. [TonsiTue o peBepce TATH.
Perynupyemoe como. CBEpX3BYKOBOE COIIO. YTIpaBJICHUE
BeKTOpOM Tsru. PopcaxHas kamepa. @opcupoanue TPJ]
BIPBICKOM OXJIaxKaromiei wuakoct. DopcupoBanue
C)KMTaHuEeM TOIUIMBA 3a TYpOMHON. PeaykTophl 1 puBOIBI
arperatoB [ 'T/[. Potopsl u cunossie kopmyca I'T/I.
XapaktepHblie ceuenust TP/l 3aBUCUMOCTD ylIeTbHOM TATH U
SKOHOMUYHOCTH JIBUTaTeJIe OT OCHOBHBIX [TapaMeTPOB
pabouero nporiecca. PaBHoBecHbie pexkumbl TP/l. Biusiaue Ha
pexuMbl padoTel TP] ycrnoBuii skcrutyaranuu. XapakTepUCTHKA
TP/1: ckopocTHBIE BEICOTHBIE ApoccenbHbie. [lapameTpsl
noao0us. OCOOEHHOCTH XapaKTEPUCTUK MHOTOBaIbHBIX TPJI.
Xapaxrepuctuku JITP/I. IIporpammsl perynuposanus TP/I.
[Tepexonnbie pexumsl U 3amyck. PaboTa TommBHOM
aBTOMAaTUKH. POCT cTeneHr MOBBIIICHUS 1aBJICHUS 32
KOMIIPECCOPOM U TeMIlepatypsl nepea TypouHoii, poct KII/I,
pOCT OTHOIIEHHUS TSI K Macce apurarens. Cucrems ['T/.
MouHocTs, Tra 1 yaenssbie napamerpsl TB/I. JlpoccenbHble,
CKOpOCTHBIE U BbICOTHbIE XapakTepucTuku TB/I. Cucremsl
perynupoBanus camoiieTHbix TB/I. Perynsarop ne — const.
Bozymisbie BUHTHI n3MeHsieMoro mara. Oco0eHHOCTH CUCTEM
yIpasiieHus U peryauposanus BeprosetHbix ['T. [IporpamMmma
Habopa momrHocTu BeprosetHoro ['T/l. PeakTuBHbIe nBUraTen
JUIs OOJIBIITNX CBEPX- M TUNIEP3BYKOBBIX CKOPOCTEH MOJIETa.

Tema 3.3.

(I)YHKI_[I/IOHaJ'ILHLIe n O6CCHC‘-II/IB3.IOIJ_II/I6 CHUCTCMBEI JICTATCIIbHbBIX
arraparos.

Cucremsr o6opynoBanust JIA. CoctaB U IpUHIUIIBI JEHCTBUS
COBPEMEHHBIX cUCTeM 00opyaoBanus. [Ipumensiembie
MaTepuabl, 0COOEHHOCTH KOHCTpYKIIMU. CpaBHEHHE




TUJPABIMYECKHUX, TA30BbIX U AIEKTPOMEXaHUYECKUX CUCTEM IO
OCHOBHBIM napaMmerpaM OyHKIIMOHATbHBIE CUCTEMBI:

1. Cucremsl ynpasieHusi. Bunipl, coctaB, IpUHIUIIBI 1EUCTBUSL.
I'enesuc u npunuuns SACY.

2. 'mppaBnuueckas cucrema. Kitaccudukanus motpedureneit
TUIPOCUCTEM T10 TIOCIEACTBUAM 0TKa3a. OCHOBHBIC

Teru10 pU3MIeCKre CBOMCTBA pab0YMX KHUIKOCTEH aBHAIIMOHHBIX
ruapocucteM. OCHOBHBIE 3JIEMEHTHI U UX KOHCTPYKIIUS.
Wcrounuku nutanus. Bzaumocssizu norpedureneil, KOMIOHOBKa
I'C, pe3epBupoanue. bCTO.

3. DneKTpocucTeMbl. ABUAIIMOHHBIE CUCTEMBI
AIEKTPOCHAOKEHUSI TOCTOSIHHOTO U TIEPEMEHHOTO TOKa.
[TapameTpsl aBUAITMOHHBIX AJIEKTPUUECKUX CUCTEM. VIcTOUHMKN
nutanus. KOHCTpyKTHBHBIE 0COOEHHOCTH TeHepaTOpOB. THIIBI
ABUAIIMOHHBIX aKKYMYJIATOPOB. ABUAIIMOHHBIE
AIIEKTPOMEXaHUUECKHE YCTPOICTBRA.

4. I'azoBbie cucteMbl. HazHauenue, cocTaB, 3JIEMEHTHI, pabo4ne
rasbl.

5. TorunmBHBIEe cucteMsl. Ha3zHaueHue, cocTas, YpaBIIAIONINE U
WCTIOJTHUTENbHBIC KOHTYpBI. O0ecTieunBaronue CUCTEMBI:

6. [IpotuBooOeneHuTeNnbHas cucrema. CrocoOsl U pu3nKo-
XUMHUYECKHE TPUHIUIIBI 3aiTuThl JIA OT 00Je1eHeH S,

7. Cuctemsl 3amuThl JIA OT 0XapoB 1 B3PHIBOB.

8. ABHAIIMOHHBIE CUCTEMbI KOHAUIIMOHUPOBAHU U
perynupoBaHus 1aBJIeHUs BO3AyXa B KaOuHe.

9. Kucnopoanas cucrema. Haznauenue, coctaB, NpUHIUIT
NEUCTBUSL.

10. Cucremsbl aBapuiiHOTO ciaceHust Skunaxe. Mcropus
Pa3BUTHUsA, TEXHUYECKHUE 3a]Ja4H, COBPEMEHHBIE U NIEPCIIEKTUBHBIE
CpEJICTBA CIIACECHMSI.

Tema 3.4.

BOpTOBBIe CUCTCMBI JICTATCIIbHBIX aIlllapaTOB. ABUoOHMKa.

CucreMsbl onpeieneHus nojoxenus JIA B mpocTpaHcTBe.
['mpocKoIbl, aBUAarOpU30HTHL, HHEPLUATIBbHBIE CUCTEMBI, JATUNKHU
yII0BbIX ckopocTed. CucreMbl koopauHaT. KypcoBble CUCTEMBI.
Cucrembl cTabMIIM3alMK U aBTOMaTH4YecKoro yrnpasieHus JIA.
Pannonasuranmonnsie cucteMbl. CHCTEMBI TabHEN, OMMKHEH
HABMIallMU, TOCAJ0YHBIE CUCTEMbI, aBBTOMAaTUYECKUE
PaAMOKOMIACHI, IIEJIEHIaTOPbL. AMapaTypa B3auMHOTO
onpeneneHus koopauHar. Haznauenue, cocta, IPUHIUIIBI
neicTBUs. ABHAIIMOHHOE PAJIMOCBS3HOE 000pyI0BaHHE.
Pangnonuuuu. PagnoBeicoToMEpBI, AONIIIIEPOBCKUE U3MEPUTENU
yrila CHOCa U CKOJIbKeHHs. bopToBOE paanonokalioHHOe
obopynoBanue. [Ipuniune! aeicTBus. TexXHONIOTHS
dbopMUpOBaHUS paBHOCUTHANIBHBIX 30H. JIuHeitHO
CKaHMPOBaHUE, KOHMYECKOE CKAaHUPOBaHUE, (pa3upOBaHHBIC
aHTeHHbIe pemeTkd. CaMOJIETHbIE OTBETUHUKH, CHCTEMBbI
BTOPUYHON paInoJIOKAlMU. AdpOMETpHUecKUe MPUOOPHI.
Cucrembl BO3AYIIHBIX CUTHAIOB. ONTUKO-3JIEKTPOHHBIE
npubopbl. IMmynscHas nasepHas gokarus. CHCTeMbl
MPEAYNPEKICHUS O CTOJIKHOBEHUHU C 36MHOW MMOBEPXHOCTHIO.
CucreMbl IpeAynpexRaACHUS 00 OTaCHOM COMMKEHUU.
dopmupoBanue nHGopmaronaoro moist JIA. Texaonoruu




MHTETpUpOBaHHOM MoaynbHOH anmnapaTtypsl (MMA). Cucremsl
oToOpaxxeHust HHPopMaImu: d1eKkTpomexanndeckue, IJIT,
MHOTO()YHKIIMOHATBHBIE KUKOKPUCTAIUINIECKHAE MHIUKATOPHI.
Cuctembl 0TOOpakeHUss THPOPMALH Ha JIOOOBOM CTEKJIE.
MaremaTnueckoe obecreueHrue aBUOHHUKH.

Tema 3.5.

AE)pOI[pOMI)I " CUCTEMaA YIIPABJICHHA BO3YHIHBIM JIBUKCHUCM.

A3pOI[pOMI>I " CUCTEMaA YIIPABJICHHA BO3AYIIHBIM ABHUKCHUCM.
Hcnonp3oBanne BO3AyIIHOTO pocTpaHcTBa PO.
lNocynapcTBeHHOE perynrpoBaHue UCIOIb30BAaHUS BO3AYILIHOTO
npoctpanctBa. OpraHu3anus BO3AYITHOTO ABUKCHHUS.
BeprukansHoe o npoosibHOE 311enoHupoBanue BC.
INockoprniopamust OpB/l. Iucnetuepckoe obcmykuBanue B/I.
[Tonerno-undopmanrionHoe 0ocaykuBaHue. ABapuiiHOe
onogemnienune. Bpems npu OpBJIl. Bxox B paiion aspoapoma.
CxeMbl BO3JIYIIIHOTO JIBHKEHUSI B pailioHE adpoIpoMa.
be3omnacHas BeicoTa B pailoHe aspoapoma. COOpHUKH
a’poHaBurannoHHoi nHpopmanuu AIP. Aspoapomsi. BIIII,
PYICKHBIC TOPOKKH, CTOSHKHU, HCHTPAJIIBHBIC 3alIpaBOYHBIC
craniuu. CBeToTexHudyeckoe obopynopanue. KogoBo-HEOHOBBII
cBeromasik. [IpuBoanbie paguocranimi. OrHU NOIX0/a.
Pagnorexanueckne cucTeMbI TOcanky. PaanosiokaoHHbIe
cuctembl nocagaku. Cxemsl 3axoJa Ha Mocanaky. Bekrpoenue.
Bsixon n3 paiiona aspoapoma. 3oHanbHbIE HeHTpsl OpB/I.
Bosaymuasie Tpaccel. OITPC. Py6exxu nepenayn yrnpaBieHuUs.
VYupasnenue no A3H. Hazemnsie PJIC.

Tema 3.6.

ABHaIMOHHOE BOOPYXEHHE U CUCTEMbI O0E€BOTO yIPaBICHHUS.

Bunbl aBHalinoHHOTO BOOpYKEHUS. YTpaBisieMble PaKeThl
«BO3AYX-BO3JyX». 3a/lauul HaBeeHus: (DIIOrepHbIi METO I,
MOTOHH, MTPOMOPLUOHAILHOTO HABE/ICHUS, TApaJICIbHOTO
commxenus. Kunematuueckue CBSI3U LENH U IIepeXBaTunKa
(paketsl). CTpyKTypa yrnpaBisieMoil pakeTbl. JHEPrOCUCTEMBI U
CUCTEMBI yIpaBieHus. ['0J0BKH caMOHaBeACHUS
(KoopAaMHATOPHI) U X MaTeMaThuueckue Mojaenu. [lapameTpsl u
ypaBHeHus paccoryiacoBanus. [loctpoenue 061acT cTpesnbOb
VP. Teopus Bo3ayiHOM CTpenb0Obl. ONTHYECKHUE TPULICTIH:
KOJUJIMMATOPBI U aBTOMATUYECKUE CTPEIKOBBIC TIPULIEITBI.
O6nacTh cTpenbObl aBUAIIMOHHOTO CTPEIKOBO-ITYIIIEYHOTO
BoopyxeHus. HeynpapinseMmoe pakeTHOE BOOPYKEHHUE.
YnpasiisieMble pakeTbl «BO3yX—TI0BEPXHOCTh». boeBoe
NPUMEHEHUE CPEJCTB NopakeHuss. KoMaHIHbIE MyHKTHI, TyHKTHI
ynpasiennss BKC. Metoapbl HaBeieHuUs.

Paznen 4. nxeHepHbIN aHAIN3 KOCMUUYECKHX CUCTEM.

Tema 4.1.

XapaKTepI/ICTI/IKI/I paKeT'HOCHTCHCﬁ " PAKCTHBIC JABUT'AaTCIIN.

KoMnoHoBOYHBIE CXEMBI PAKET C KUIKOCTHBIMU JIBUTATEIISMU.
KOHCTpYKTHBHO-CHIIOBBIE CXEMBI PAKET € KUAKOCTHBIMU
nsurarensiMu. OCHOBHBIE TPOEKTHBIE TAPAMETPHI PAKeET.
Omnpenenenne NCXOAHBIX JaHHBIX HA ITYCK PAKEThI- HOCUTENS IS
BeIBesieHHs KA Ha 3a1anHyto opouty. BeIOop KOMITIOHEHTOB
TOIIMBA U Pa3MEPHOCTHU JBHraTesneil. Beibop KoMIIOHOBOUHOM U
KOHCTPYKTUBHO-CHJIOBOH CXEMBI MHOIOpa3oBhIX JIA.
CorlacoBaHye XapaKTEPUCTHK JIBUTaTENIbHBIX YCTAHOBOK




pakeTHbIX 06710K0B. Onpeenenne XapakTePUCTHK CHCTEM
HaJ|TyBa PaKEeTHBIX OJIOKOB. YIIpaBICHUE U PETyIHMPOBAHHE
JIBUTaTEJIbHBIX YCTAHOBOK PAKETHBIX OJIOKOB.
[1HeBMOTHIpaBIMYECKUE CUCTEMBI PaKeTHBIX 0J10K0B ¢ JKP/I.
KOHCTpYKTHBHO-TEXHOJIOTHYECKHE OCOOCHHOCTH y3JI0B U
arperatoB JXP/I. O6mue metoas! Teopun u pacuera KPJI.
JKunkue pakeTHble TOIUIMBA. PakeTHBIE JBUTaTENIN HA TBEPAOM
toruBe. OCHOBBI pacyeTa 3apsja JIBUraTels.

Tema 4.2.

KoncTpyknus kocMu4ecKkux anmnaparos. bopToBslie cucTeMsl
KOCMMYECKHUX aIlllapaToB.

Knaccudukanus kocMuyeckux annapatoB. Bpemst
cymiecrBoBanusi KA anmapara Ha opoute. Pa3paborka
JETAIbHOTO TUIaHa nojeTa. McKyccTBEHHbIE CITyTHUKU 3eMIIH.
MexrnnaneTHbie KOCMUYeCKue cTaniuu. [lunotupyemolie
KocMudeckue kopadau. Oouue TpedoBaHus K KOHCTPYKTUBHO-
KOMITOHOBOYHBIM CX€MaM M OCHOBHBIM CHCTEMaM U arperaram.
Jloruka u Texnonoruu npoekrupoBanust KA. Tlponecc
npoektupoBanus KA. Monenu KA: cymecTtBoBanus,
BO3MOKHOCTH, JBMKECHHUS, Macc. MaremaTnaeckas Moaeins KA.
Jloruka aBTOMaTU3UPOBAHHOTO MTPOEeKTUPOBaHUs. KoHCTpyKITHs
oTcekoB. ['epmeTn3arusi 0OTCeKoB. THIIBI TEPMETHYHOCTH CTHIKOB.
I'epmetn3zanus TpyOonpoBo10B. McnibITanus Ha TePMETUIHOCTbD.
CrieninanbHble KOHCUCTEHTHBIE CMa3Ku. AHTU(DPUKIIMOHHBIE
HOKpPBITHS. VICKITIOueHHE TpyHIUXcs Map B YCJIOBUAX BaKyyMma.
MoayabHBIN TPUHIIMI KOMIIOHOBKHA. MOHOOI0UHAs U CBOOOTHAS
KOMIIOHOBKH. Pacuer pacrnpenenenus macce kopiyca. Pacuer
JKECTKOCTH Kopryca. MOHOKOKOBast (000JI0YKOBAas)
KOHCTpyKIus. CTepHeBasi KOHCTPYKIUs. Beibop
reoMeTpuueckoit hopMbl Kopryca. BeiOOp KOHCTPYKIIMOHHBIX
matepuaioB. CucreMa opueHTanuu u ctabunmnzanuu. Cucrema
ynpaBieHus. Cuctema repmoperynupobanus. Cucrema
SHepronuTanus. Pacuer KOHCTPYKIIMH COTHEUHBIX OaTapei.
BopToBoii paguoTexXHnYeCKui KOMIUIEKC. J{BuratenbHas
ycTtaHoBKa. ONTUKO-3JIEKTPOHHBIE CUCTEMbBI JUCTAHIIMOHHOTO
30HMPOBAHUSI.

Tema 4.3.

OpI/IeHTaHI/IH " YIIPABJIICHUEC IBUKCHUEM KOCMHWYCCKUX
alraparTosB. Bnemrne TPAaCKTOPHLIC U3MCPCHUA.

Buzbel kocMHUYECKUX aIlllapaToB U UX CUCTEM YIPABIICHUS
JIBYDKEHUEM, KPaTKU UCTOpUUYECKHI 0030D; MACCUBHBIE U
KOMOWHUPOBaHHbIE CUCTEMbI OPUEHTALUH (IPaBUTALIMOHHAS
cTabuin3anus, anmnapaTtsl CTaOMIN3UPOBAaHHbBIE BpAIlEHUEM WU
coJiepxalue ObICTPOBpAIIAIONINIICS MaXOBHK,
CTaOMJIN3UPOBAHHBIE B MATHUTHOM IIOJIE).

Omnpenenenne opueHTALNN:

- C IPUMEHEHHEM MH(PaKpaCHBIX MOCTPOUTENEH MECTHON
Beptukainu (MKIIMB) u uzmepureneit yrioBoit ckopocTu
HYO);

- C IPUMEHEHUEM acTPOKOOpaAHaTopa (0JI0Ka onpeaeIeHus
KOOpJAMHAT 3Be3/1) U OecriaTrGopMeHHONH HHEPIIHMATbHON
cucremsl onpeaenenus opuentanuu (bBHUCO) na 6aze
u3Mepureneit yriaosoit ckopoctu (MYC);




- 110 IBYM BEKTOPaM;
- UCII0JIB30BAHUE CUCTEM CITyTHUKOBOW HaBUTallUU.

[TocTpoeHune coBpeMEHHBIX aKTUBHBIX CUCTEM YIIPABJICHUS
neuxenneM (CY]]) kocMUUecKHX amnmapaToB U UX MECTO B
YIpaBICHUM KOCMHUYECKMMHU annapatamu; ctpykrypHas CY /]
aBTOMAaTH3UPOBAHHBIE CUCTEMEI yripaBiieHus: KA, 6opToBbIe
KOMILJIEKCHI YIIPaBJICHHUS, JIEMEHTHI COBPEMEHHBIX CUCTEM
YIPaBJICHUS: JATYMKU U PUOOPBI UCIIOJIb3YyeMbIE IS
OTIPE/IENICHUS] OPUEHTALIMU U YITIOBOI CKOPOCTH KOCMHUYECKUX
anmnaparoB, UCIIOJIHUTEIbHBIC OPTaHbl: PAKETHbIE JBUTATENH,
UCIIOJIHUTEJIbHBIE OPraHbl: JBUraTeIM-MaX0BUKHU, CUJIOBbIE
TUPOCKOIIBI, JJIEKTPOMArHUThI, 0OPTOBOM BHIYUCIUTEIbHBIH
KOMILIEKC, mporpamMmMHoe obecrieuenue CY [I; pexxumsbl u
y4acTKU pabOThl CUCTEMBI YIIPABIICHUS JBUKEHUEM; IPUBEICHNE
B opueHTupoBanHoe B OCK nosoxeHue, mocTpoeHUe COTHEUHON
OpHEHTAIINH, TPOrPAMMHOE JIBKEHUE, TPOBE/IEHNE MAHEBPA,
ylpaBjeHHe B HeITaTHbIX cuTyauusax. BTU opOut kocmuueckux
anmnapartoB. PannoTexHudeckue U ONTHYECKHUE U3MEPEHHUS C
OTIpe/IeNIEHNEM T€OMETPUUYECKUX U KNHEMAaTHUYECKUX
XapaKTEPUCTHK WU BPEMEHHBIX CIBUTOB, OTHECEHHBIX K
(UKCHPOBAHHBIM B POCTPAHCTBE TOUKaM (0a3HChI).
H3mepsieMble mapaMeTphl:

- HAKJIOHHAs JAIbHOCTh OT U3MEPUTEIBHOTO IMyHKTa 10 KA;

- panuanibHas ckopocTh KA OTHOCHUTEIBHO H3MEPUTEITIBHOTO
MYHKTA;

- CyMMa WJIM Pa3HOCTh HAKJIIOHHBIX AanbHOCTEN 10 KA ¢ nByx
U3MEPUTEIIbHBIX ITYHKTOB;

- IPOU3BOJIHBIE OT CYMMBbI WJIM PA3HOCTH HAKJIOHHBIX
nmanbpHOCTEH 10 KA;

- HaNpaBJISIOIINE KOCUHYCHI JIMHUM Bu3upoBanus KA, a takxke
YTJIbl, ONIPEAEIIAOININE OPUEHTALMIO 3TON JIMHUM OTHOCUTEIBHO
HaIpPaBJIEHUH, HEU3MEHHO CBSA3aHHBIX C IOBEPXHOCTHIO 3eMJTH (B
YaCTHOCTH OTHOCUTEIBHO OCEH MyHKTOBOM CUCTEMBI
KOOPJIMHAT);

- YIJIOBBIE€ CKOPOCTH JTMHUM BU3UPOBaHUS KA OTHOCUTENIBHO
YKa3aHHbBIX HaIllpaBJICHUN;

- YIJIbl IMHUM BU3UpoBaHusa KA OTHOCHTEIBHO HANpaBIECHUN Ha
3BE€3/1bl WIH IJIAHETHI.

- IOBEPXHOCTH IMOJIOKEHUS (KOOPAMHATHAS IOBEPXHOCTH).
TexHonornueckre MUKIbl OATTUCTUYECKO-HABUTAIIMOHHOTO
obecrieyeHus.

Tema 4.4.

CHYTHI/IKOBLIG HaBHUT'allTMOHHBIC CUCTCMBI.

OO1u1re MpUHIUIBI TOCTPOCHHUS TI00aIbHBIX CIIYTHUKOBBIX
HaBuranuoHHeIX cucreM. Ctpykrypa 'JIOHACC. Cuctemsl
koopauHat 'HCC. Otcuersl BpeMenu. [1Ikansl BpeMeHH.
Crpyxtypa curtanos. [IpocTpaHcTBeHHO-BpeMeHHbIE (pa30BbIe
cooTHoweHus. OLleHNBAaHNE NIOJIOKEHUS U MIOKa3aHUH 4acoB.
VYuer Bpamenus 3emun. Berancnenne koopaunat ['JIOHACC u
GPS. Ctpykrypa HaBUTAITHOHHOTO coobmieHus. [loBepxHocTH
IICEBJO0JAIBHOCTEN U MCEBI0IONIIEPOBCKOIO CMEIIEHNUS YacTOT.
Onenka TouHoCTH KoopAuHaT. IlepcriekTuBHbIE 3a0aun
HaBurauuu u HaBegeHus JIA Ha ocaoBe  HCC Texnonorui.




Tema 4.5.

Kocmoapomsl 1 nHGPACTPYKTYpa KOCMHUECKOM OTPACIH.

Kocmoapomsl 1 nHGPACTPYKTYpa KOCMHUECKOH OTPACIH.
HudpactpykTypa KOCMOIpOMa: CTAPTOBBIE KOMILIEKCHI
Pa3IMYHbIX KaTErOpuil, yCKOBbIE YCTAHOBKHU, UCIIBITATEIIbHbBIE
YCTAaHOBKH OQIIITMCTUYECKUX PAKET, MOHTAKHO-HCIIBITATEIIbHBIC
KOpITyca; KopIlyca IpeICTapTOBOM MOArOTOBKH; CTaHLIUN
3arpaBKU PaKeT; U3MEPUTEIbHO-BbIYMCINTENbHbIN LIEHTP;
WU3MEPUTEIIBHBIN KOMILIEKC; KUCIIOPOIHO-a30 THBIN
IPOU3BOJICTBEHHBIN Kopiyc; TOLL; sHepromnoesn; y3ibl CBA3H;
a’pOAPOMBI; JIOKAJIbHAS JKEJIE3HOA0POKHASI HHPPACTPYKTYpa.
LenTp skcrmyaTauy Ha3eMHOM KOCMUYECKOW HHPPACTPYKTYPbI
(OTVII «[1OHKW»), Meteopornoruueckuii komiuieke; Komriekce
SKCIUTyaTaIuu cetei cBsi3u u Tenekommynukanuii (KOCCT).
KoHcTpyKTHBHBIE 0COOEHHOCTH CTAPTOBOTO KOMILJIEKCA.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBEAEHBI B TAOIHIIE .
Tabmua 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTh

N3 Hux No
Ne TeMbI NpakTHYECKUX Popmet TpynoemMKkocTh, |MpakTHYECKOM |pasniena
/11 3aHATUH TTPAKTHICCKIX (dac) MMOATOTOBKH, | JUCITUI
anAThn (gac) JIMHBI
Cemectp 4

1 | UccnenoBanue Pemenue 3amau 2 2 2
xapakrepuctuk [I1B/] B
YCIIOBHSIX CKOCA IMTOTOKA

2 | UccinenoBanue Pemenue 3amau 2 2 2
MTOTPAHUYHOTO CJIOSL.
Pacuer cuibl TpeHus

3 | UccnenoBanue oTpeiBHOTO | Pemenue 3amau 2 2 2
00TEeKaHMs Tell

4 | Onpenenenue Pemenue 3amau 2 2 2
a’POIMHAMUYECKUX
HECYIIMX MOBEPXHOCTECH.

5 | UccnenoBanue Pemenue 3amau 2 2 3
A’POMETPUUYECKUX
MPUOOPOB:
0apoOMETPUUICCKUX
BBICOTOMEPOB, yKazarese
CKOPOCTH.

6 | HUccienoBanue cucTeMbl Pemenue 3amau 3 3 3
«['pebenp»

7 | UccrenoBanne aBTomMara Pemenne 3amau 2 2 3
YTJIOB aTaKH U MEPErpy30K

8 | UccnenoBanue 60pToBOiA Pemenue 3amau 2 2 3
TaXOMETPUUYECKOI
anmnaparypsl.

Bceero 17




4.4. JlabopaTopHbIE 3aHATHS

Tembl 1a00PaTOPHBIX 3aHATHH U UX TPYJOEMKOCTh ITPUBEICHBI B TAOIUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBanue nabopatopHbix paboT

N3 Hux Ne
TpynoemMKocCTs, | IPaKTUYECKOU | pa3zaeina
(gac) MOJATOTOBKU, | TUCIHUIIL
(gac) JIMHBI

Y4eOHBIM MJIAaHOM HE IPETYCMOTPEHO

Bceero |

4.5. KypcoBoe nmpoeKkTupoBaHue/ BHITOJHEHUE KypCOBOU PabOTHI

Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCs
Bunel camocTosiTensHON paboThI M €€ TPYAOEMKOCTh ITPUBEIEHBI B Tabnuie /.
Tabnuna 7 — Bunibel camocTosTeTbHON paboThl U €€ TPYAOEMKOCTh

Bua camocrositensHO#M paboTh Beero, | Cemectp 4,
qac yac
1 2 3
N3ydeHne TeopeTHIeCKOro MaTepuaa
57 57
mucrutuael (TO)
KypcoBoe npoektupoanue (KI1, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIiemMy KOHTPOJIIO 17 17
ycneBaemocta (TKY)
Jlomamaee 3aganue (/13)
KonTtponbabie padoTh 3a0unnkoB (KP3)
[ToaroToBka Kk MpOMEXKYTOUYHOMN
arrectaruu (I1A)
Bcero: 74 74

5. IlepeyeHn yueOHO-METOIUUECKOTO OOCCTICUCHHMS
JUTSI CAMOCTOSTENIbHOM PabOThl 00YJArOIIUXCSI IO TUCIUTIIAHE (MOIYIIIO)
Y4eOHO-MEeTOAMYECKUE MaTepHalbl A CaMOCTOSITENIbHON paboThl OOYyYaroImIUXCsl yKa3aHbl B

m.a. 7-11.

6. IlepeyeHb MeUaTHBIX U IJIEKTPOHHBIX YUEOHBIX U3JAHHMA
[lepeueHp mevaTHBIX U DIEKTPOHHBIX Y4eOHBIX U3IaHUI TTpHUBeieH B Tabmule 8.
Tabnuma 8— IlepedyeHpb nmeyaTHBIX U AJIIEKTPOHHBIX YUEOHBIX U3IaHUN

KommaecTBo 3K3eMILIIpOB B
MIudp/
bubnuorpaduyeckas ccpuika oubmoTeKe
URL anpec
(KpoMe 3MIEKTPOHHBIX SK3EMIUISIPOB)

629.7 OneMeHThl KOHCTPYKIIMM OCHOBHBIX YacTeH 2
K86 JIA. I'.C. Kynpssues. 1977.
629 KoHcTpynpoBaHue u NpoeKTUPOBaHUE 2
K63 Hecynux nosepxsocrei JIA. B.A. Komapos.

Camapa. 2002
629.7 Adanacees I1.I1. JleraTensHble anmnaparsl. 2
A94 2002 r. MAU.
629.7 KoHcTpyK1us U IpoeKTUPOBaHKE 2




K65

Marmunoctpoenue. 1989.

aBHAITMOHHBIX I‘a30Typ6I/IHHbIX I[BHI‘aTeJIefI.
C.A. Brronos; I0.11. I'yces; A.B. Kapmos.

Koncrpyxkuus Beproseros. C.H. [lanmun. C.B. | 2
Muxees. Mocksa. 3n. MAU. 2001 r

2007 r.

BepronerHsie ra30TypOMHHBIE TBUTATEIH. 2
[Tox. pen. Ilpod. B.A. I'puropsera. B.A.
[TornomapeBa. MockBa. MammHocTpoeHue.

7. IlepeueHb 31EKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB
MH(}OPMaIMOHHO-TEIEKOMMYHHUKAIIMOHHOHU ceTH «HTepHeT»

IIepeuens JIEKTPOHHBIX
TEJIEKOMMYHUKALIMOHHON CETU
npuBeeH B Tabimme 9.

00pazoBaTeNbHbBIX
«HTEepHETY,

pecypcoB nH(}OpMaIMOHHO-
HeO6XO)II/IMI)IX 11 OCBOCHUS OUCHUIIIINHBI

Tabmuma 9 — IlepedeHb 5SIEKTPOHHBIX O0OpPa30BATENBHBIX PECYpPCOB HH(OPMAMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHEeT»
URL aapec Haumenosanue
http://history.nasa.gov/diagrams/apollo.html | NASA
Favt.ru PocaBnanus
Icao.int HNKAO
lata.org NATA
Un.org NKAO
Khrunichev.ru OT'VII um. XpyHuuesa
Energia.ru PKK «Dueprus»
Ilyushin.org OAO «Unprommna»
Tupolev.ru OAO «Tymones»
Klimov.ru OAO «KiumoB»
Npo-saturn.ru HITO «Carypua»
Umpo.ru Y buMcKoe MOTOPOCTPOUTEIIBHOE 00bETMHEHUE
Sukhoi.org OAO «Cyxoii»
Migavia.ru PCK «Mul"»
Federalspace.ru Pockocmoc
Lufhansa.com JIrodransza

www.antonov.com

ITAO «AHTOHOB)

lii.ru

JIMU um. ['pomoBa

8. IlepedeHb MHPOPMALMOHHBIX TEXHOJIOTHUI

8.1. IlepeyeHp mporpaMMHOTO OO€CHEUeHUs, MCIOIb3yEMOTO IpHU

OCYIICCTBJICHUU

00pa30BaTeNbHOTO MpoIiecca MO TUCIUILTHHE.
[TepeueHs UCTIOTB3YEMOTO MPOTPAMMHOTO OOecTieueHus mpeacTanieH B Tadnuie 10.

Tabnuua 10— ITepeyenp nporpaMMHOro o0ecreyeHus

Ne o/

HanmenoBanue

He npenycmotpeno

8.2. [lepeuenn

HMH(POPMAIIMOHHO-CIIPAaBOYHBIX

CHUCTCM,UCIIOJIb3YCMBIX npu

OCYIICCTBJIICHUU 06pa30BaTCJIBHOFO nmpounecca no JMCHUIIIINHE




[lepeyenp wucCHONB3yeMbIX HHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTAaBICH B

tabmuue 11.

Tabmuna 11— Ilepedyens nHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne o/

HaunmenoBaunue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a

CoctaB  MarepuanbHO-TEXHHYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBIICHUS
00pa30BaTEIILHOTO MpoIiecca Mo TUCIUIUINHE, TPEACTaBIICH B Tabimiel 2.

Tabmuma 12 — CocTaB MaTepuaIbHO-TEXHUICCKON 0a3bl

Ne HanmeHnoBanue cocTaBHOM 4acTh Howmep aynuropun
n/m MaTepHaIbHO-TEXHUUECKON 0a3bl (mpu HEOOXOMMOCTH)
1 | MynpTuMenuiiHas JeKIMOHHAs ayIUTOpUs 13-04
Criennanu3upoBaHHast JTa0opaTOpus «AIPOTMHAMHKA H 51-08
JTMHAMUKA TI0JIETay, «ABHAIIMOHHBIC TIPHOOPHI U I3MEPUTEITHHO
—MH(QOPMAITMOHHBIE KOMILIEKCHD)

10. OueHo4YHBIE CpeACTBA JUTSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIICHOYHBIX CPEACTB/JISA TIPOBEACHHUS IPOMEKYTOYHOH aTTeCcTaIluu
oOyJaronuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadmuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB ISl TPOBEACHUSI IIPOMEKYTOUHOM aTTeCTalluN

Bug npomexyTouHo arTecTanuu IlepeueHb OIIEHOYHBIX CPECTB

3aueT

Crnucok BOIpocoB

10.2. B kayecTBe KpUTEpPUEB OIICHKA YPOBHSI C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETCHIINI O00YyJaloUIMMHUCS TPUMEHSIETCS S-0ajulbHasi IIKayia OICHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KOTopas npuBeaeHa B Tabuuie 14. B TedeHne cemecTpa MOXKET UCIIOJIb30BAThCS

100-0amnpHas  IIKaia

MOJYJIBHO-PEUTUHIOBOM  CHCTEMbl  YHHUBEpPCUTETa,  IIpaBHIIa

HUCIIOJIB30BaHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurepun ornieHku ypoBHs CHOPMHUPOBAHHOCTH KOMIETEHITUN

OI11eHKa KOMITETEHITIN

5-0amubHad 1mKana

XapakreprcTrka c(hOpMHUPOBAHHBIX KOMITETEHIIMI

«OTIIMYHO»
<Ga4YTCHO»

— oOy4aromuiics TIIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO ¥ IPAMOTHO €TI0 M3JIaracr;

— ONUPAsCh HA 3HaHWS OCHOBHOW M JONOJHHUTEIBHOW JIUTEPATYPHI,
TECHO MPHBS3bIBACT YCBOCHHBIC HAYYHBIC TIOJIOKECHHUS C TIPAKTHICCKOM
JCSITEIbHOCTBIO HAIPABJICHUS;

— yMeno 000CHOBBIBAET M ApTYMEHTHPYET BbIJBUTAEMbIE UM UJIEH;

— JIeJIaeT BBIBOJBI M 00OOIIEHHUS

— cBOOOIHO BJIAJICET CUCTEMOM ClielMaTn3UPOBAHHBIX MOHATHH.

«XOpPOLIO»
(Ga4YTCHO»

— oOyyaromuiicss TBep0 YCBOUJ MPOTPaMMHBIA MaTepuas, TPaMOTHO U
0 CYyIIECTBY WU3JaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTyphl;

— HE JIOTYCKaeT CYIIECTBEHHBIX HETOUHOCTEHH;

— YBS3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JAeATEIhHOCTHIO
HaIpaBJICHHUS,

— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI M 00O0OIIEHHUS

— BJIQJICET CHCTEMOU CIeMaTN3UPOBAHHBIX TOHITHIA.




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— 00y4arouuiics yCBOMJI TOJBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
II0 CYHNIECTBY M3JIaraeT €ro, ONUpPasCh HAa 3HAHUS TOJIBKO OCHOBHOU
JIUTEPATYPBHI;

— JIOIIYCKaeT HECYIIECTBEHHbIE OLIMOKU U HETOUHOCTH;

«YJIOBJIETBOPUTEIIHHO» o
GAYITCHOY — ACTBITHIBAET 3aTPYAHEHUS B MPAKTUYECKOM NPHUMEHEHUU 3HAHUU
HaIlpaBJICHUS,
— c1abo apryMeHTHUPYET Hay4HbIE MTOJI0XKEHNUS,
— 3aTpyAHsIieTCsS B (OPMYITMPOBAHUU BBIBOJIOB M 0000IICHUH;
— YAaCTUYHO BJIAJICET CUCTEMOM CIIECIIMATN3UPOBAHHBIX MOHSITUH.
— oOydJaronuiicss HE YCBOWJ 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
Marepuana;
— JIOTIYCKAaeT  CYIIECTBEHHbIE  OMMUOKM W  HETOYHOCTH  TIpPH
«HEYIOBJIETBOPUTEITLHO)
paccMOTpeHuH Mpo0JieM B KOHKPETHOM HalpaBJICHUH;
«HE 3aUTCHO»

— MCTIBITHIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHEHUH 3HAHUN;
— HE MOYKET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,
— He OpMYIHPYET BHIBOJAOB U 0000IIEHUII.

10.3. TunoBbie KOHTPOJIFHBIC 33/IaHUS FITH HHBIC MATEPHATIBI.
Bomnpocsr (3amaun) asis sKk3amMeHa mpeIcTaBlieHsl B Tadnuie 15.

Tabnuma 15 — Borpocs! (3amaun) 1s 9K3aMeHa

Ne i/t [Tepedyens BompocoB (3a1a4) ajst SK3aMeHa Kon
WHJMKATOpa
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO
Bomnpocsr (3amaun) ans 3avera / mudd. 3adera npeacrapieHs! B Tadnuie 16.
Tabnuma 16 — Boripocs! (3amaun) mis 3auera / qudd. 3auera
Kon
Ne /it [Tepedyens BompocoB (3amay) mist 3auera / qudd. 3adera HHMKaTOpa
1. Onpenenenune CUCTEMBI, OKpYKaroIasi Cpea, BhIIACICHUE [1IK-1.3.3
CHUCTEMBI U3 CPE/IbI. [1K-7.3.1
2. TexHudveckas cucrema. IIK-7.V.1
3. CuctemHbIi OaX01, GYHKITMOHAIBHO - CTPYKTYPHBII
HOXO/I.
4. CuryauuoHHbIH moaxo1. CHCTEMOTEXHHKA, UCCIIEI0BAHNE
orepaluu.

5. Crpykrypa aBHallMOHHOM cucTeMbl. JIA - riaBHbIN
SHEPreTUYECKUi 1 BEIECTBEHHBIN 3JIEMEHT aBHALlMOHHOM
CHCTEMBI.

6. Crpykrypa kocMuyeckoit cuctemsl. KA - riaBHbIN 371€MEHT
KOCMHMYECKON CHUCTEMBI.

7. Metojpl uccnenoBaHus B GU3NKE aTMOC]EPHI.
BeprukanbHoe cTpoeHue armochepsl.

8. bapomerpuueckue popmyisl [TonHas Gapomerpuueckast
¢dopmyna (popmyna Jlamnaca).

9. Ompenenenue pacnpeneneHus: aTMocpepHOro AaBJIeHUs C
BbIcoTOM. CTanaapTHas aTMocdepa

10. T'eomoteniuan. AGCONIOTHAS U OTHOCUTEIbHAS BHICOTA
n300apuyecKuX moBepxHocTeil. bapuueckue cucteMsl.

11. OcHoBsl auHamMuKU atMochepsl. OCHOBHBIE CHITBI,
nelicTBymolme B atMocepe YpaBHEHUS IBUKEHUS
TypOyJI€eHTHOH aTMOC]ephl.




12. YpaBueHwus qBwxeHus TypOyneHTHON aTMocdepsl. JInnuu
TOKa U TPACKTOPHH

13. I'paButanmonHoe noje 3emiau. MarHuTHOE 1oJie 3eMIIH.
14. 3emHbIe CUCTEMBI KOOPIUHAT.

15. 3akons! Kerepa 1 3akoH BCEMUPHOTO TSATOTEHUS

16. 3amaua Tpex Ten.

17. ®opmyna cyiiecTBOBaHUS aBUAIIMOHHBIX KOHCTPYKITUH.
18. ®opmupoBanue KCC u KKC JIA.

19. YpaBHeHHE KOIMYECTBA ABWKCHUS IPUMEHHUTEIIBHO K
MOTOKY Ta3a.

20. Teopust 0OCEBBIX KOMIIPECCOPOB.

21. ABuanrioHHble TypOuHBL. [IpuHIIUTIBE pabOTHI 1
YCTPOMCTBA.

22. AXTUBHAs ¥ peaKTUBHAs TYpOHMHEI.

23. Xapaxrepubie ceuenust TP/

24. Bunwet ['T: TP, TPAD, ATPA, ATPJI®, TBA, IITP/.
K.a.a. TP,

25. Xapaxrepuble cedenus TPJl. 3aBUCHMOCTh YACIBHOH TSITH
Y DKOHOMHYHOCTH JIBUTATENICH OT OCHOBHBIX ITapaMeTPOB
pabouero mporiecca.

26. Xapakrepuctuku TP/]: ckopoCTHBIE BBICOTHBIC
JPOCCEIIbHBIE.

27. Cucremsl ['T/]. MomHOCTB, TSTA U YACTHHBIE ITAPAMETPHI
TBA.

28. Ilporpammer perynmupoBanus ['T/I.

29. Cucremsl obopynoBanus JIA.

30. CocTaB ¥ MPUHILIMIIBI IEHCTBUS COBPEMEHHBIX CUCTEM
obopynoBanus JIA.

31. CpaBHeHHUE THAPABINYCCKUX, Ta30BBIX U
JNEKTPOMEXAHUYECKHX CUCTEM 10 OCHOBHBIM ITapaMeTpam.
32. I'upocKoIIbl, aBUArOPU30HTHI, UHEPIIHAILHBIE CUCTEMBI,
JATYUKU YTIOBBIX cKopocTel. CUCTeMBbl KOOpIMHAT.

33. PagnorexHudeckue CUCTEMBI OJIMKHEN HAaBUTAIlAH.

34. KoMImoHOBOYHBIEC CXEMBbI paKeT- HOCUTENCH C
XKUJKOCTHBIMH JIBUTATEIISIMHU.

35. CusoBble CXeMBbl paKeT-HOCUTENEH C )KUIKOCTHBIMU
nsurarensiMu. OCHOBHBIE TPOEKTHBIE MTapaMETPhI PaKeT.
36. TexHoNmornyeckue MUKIIbI OATTMCTUIECKO-
HABUTAIIMOHHOTO 00eCIIeYeHHs

37. Ob1ue NPUHIUIBI TOCTPOCHUS TTI00ATBHBIX CITYTHUKOBBIX
HABUTAIIMOHHBIX CHCTEM.

38. BTH opOuT KOCMHUYECKHX anmnapaToB

39. NudpactpykTypa KocMoipoma

[lepeuenr TeM MANi KypCOBOTO MPOEKTUPOBAHUS/BBIONHEHUS KypCOBOM pabOTHI
npecTaBieHbl B Tabmuie 17.

Tabnuua 17 — IlepeueHb TeM AJsi KYpCOBOTO MPOEKTHUPOBAHUS/BBIIOIHEHUS] KYpCOBOM paboThI

No /i [TpumepHbIil TepeyeHb TeM JUIsl KypCOBOTO MPOEKTHPOBAHUSA/BBITIOTHEHUS
B KypCOBOH pabOThI

Y4eOHbIM IIIaHOM HE MPETYCMOTPEHO




Bonpocsl Ui TpoBeneHHS TMPOMEXKYTOUYHOH AaTTeCTallid B BUAE TECTUPOBAHUSA
mpecTaBicHbl B Tabmuie 18.
Tabnuna 18 — IlpumepHblii mepeueHb BOIPOCOB ISt TECTOB

Kon

Ne n/nt [IpuMepHBIil epeyeHb BOIIPOCOB ISl TECTOB
WHJMKATOpa

Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

[TepeueHs TeM KOHTPOJBHBIX PabOT MO JUCHUIUIMHE OOYYAIOUIUXCS 3a09HOU (hOPMBI
oOyueHus1, IpeICTaBJICHbI B Ta0mie 19.

Tabmuia 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne /it IlepeyeHb KOHTPOJILHBIX pabOT

He npexycMotpeno

10.4. Meroguueckie  MaTepualbl,  ONPEACISIOMAE  TPOUEAYPHl  OLCHUBAHHS
WHIUKATOPOB, XapaKTepU3YIOLIUX JdTanbl (OpMHpPOBAHUS KOMIIETEHIIMH, cojaepxkarcs B
JIOKAJIBHBIX HOpMaTuBHBIX akTax [YAIIL, pernamMeHTUpYOIUX NOPSAOK U MPOLEAYypYy
MIPOBEJICHUS] TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOMN aTTecTalluu 00y4aromuxcs
I'VAIL

11. Meroanveckue ykazaHus IJIs1 00YJarOIIUXCs IO OCBOSHHUIO JTUCITUTUTAHBI

11.1. Meroaudeckue yKa3zaHUs JUIsi OOYy4alONIMXCST TI0 OCBOEHHUIO JIEKIIHOHHOTO
Marepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaiga — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riy0okoe W sSCHOE HU3JIoKeHue ydyeOHoro marepuana. HasHaueHHe COBpEeMEHHOW JIeKIIMH B
pamMKax JUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOPMAIMIO 10 TEME, a B OCBOECHUU
(GyHIaMEHTaNbHBIX MPOOJSEM JUCHUIUIMHBI, METOJOB HAy4YHOrO TIO3HAHMS, HOBEUIINX
JNOCTHKEHUIM HayyHOUM MbIciu. B yueOHOM mporecce JEKIHs BBIMIOJHAET METOA0JIOTHUYECKYIO,
OpraHU3alMOHHYI0 U UH(QOpPMAIMOHHYI0 GYHKIMU. JIeKuus packpbplBaeT MOHATHHHBIN anmapat
KOHKpEeTHOW obnactu 3HaHMs, €€ MpoOJIeMbl, aeT LEIbHOE IMPEACTaBICHHE O AUCLUIUIMHE,
MOKa3bIBAET B3aUMOCBSI3b C APYTUMU AUCLUILTMHAMH.

[InanupyemMble pe3ylabTaThl IPU OCBOCHUU O0YUYAIOUTMMUCS JIEKIIMOHHOTO MaTepHaa;

— TOJy4eHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEEIACTCS 11eIEBOM YCTAHOBKOM K Ka)K/10 KOHKPETHOU TEME;

— TOJy4YeHHE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNO/IaBaTENIEeM;

— pa3BuTHEe MNpOo(EecCHOHANBHO-ACTOBBIX  KAauyecTB, JIIOOBU K  NpeaMeTy H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHS.

— TOsIBIEHHE HEOOXOAMMOT0 HHTEepeca, HEOOXOIMMOTO AJIsi CAMOCTOSITEIbHON paboTHI;

— TONyd4eHHe 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MIPOTHO3€E UX Pa3BUTH Ha ONvKaiIue Tobl;

— HAY4YUTbCS METOJIMYECKH 00pabaThiBaTh Marepuai (BBIICHATH TJIaBHBIE MBICTH U
MOJIOKEHHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJIAM, TMOBTOPSATh UX B  PA3JIMUYHBIX
(bopMynupoBKax);

— TONy4eHHe TOYHOTO MOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHI.

JIeKUMOHHBI MaTepualm MOXET COINPOBOXKIATbCSA JIEMOHCTpalMed ClaijjoB U
WCIOJIb30BAHMEM Pa3IaTOYHOTO MaTrepuala TMpU TMPOBEACHUU KOPOTKUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHUS OTACTBHBIX TEMATHK 110 AUCIUTIIHHE.

CrTpyKTypa NpeaocTaBieHUs JICKIIMOHHOTO MaTepuaa:

—  UBJI0KEHUE TEOPETUUYECKUX BOMIPOCOB, CBA3AHHBIX C pacCMaTpUBAEMOU TEMOI;

— OIMCaHUE METOJIOB U AITOPUTMOB, IPUMEHSIEMBIX B COBPEMEHHOU a9pPOKOCMHUYECKOM
TEXHUKE;




— JIEMOHCTpauus IPUMEPOB PEILICHUS KOHKPETHBIX 3aJ1a4 10 TEME;
— 0000IIeHNe N3II0)KEHHOTO MaTepUaa;
— OTBETHI Ha BO3HHMKAOIIUE BOIIPOCHI IO TEME JICKIIHH.

11.2. Meroauueckne yKa3aHus Ui OOYYAIOUIMXCS MO TPOXOXKICHUIO TPAKTHUECKUX
3aHATHI

[IpakTuyeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHU3alUM y4eOHOTO
IpoLecca, 3aKJIF0Yaroasics B BHIIOJHEHUN 00y4arolUMHUCS 0] PYKOBOACTBOM IPENOIaBaTels
KOMILJIEKCa Y4eOHBIX 3aJaHMi C LENbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB Y4eOHOM
JUCLMILIMHBL, TPUOOPETEHUSI YMEHUI U HaBBIKOB, OIbITa TBOPUECKOM 1€ATEIbHOCTH.

enbro npakTUYECKOTO 3aHATHS JUIsl 00ydarolerocs sBsSeTCs] MPUBUTUE 00ydaroIUMCs
YMEHHM 1 HaBBIKOB MPAKTUUYECKOM IEATEIBHOCTH 110 U3y4aeMOU TUCIUIUINHE.

[1nanupyemble pe3ynbTaThl IPU OCBOCHUHU O0yJarOIIUMCS IPAKTUUECKUX 3aHATHIH:

— 3aKperuieHue, yriayOlieHue, paclldpeHHe M JeTanu3alus 3HaHWM Npu pelieHuu
KOHKPETHBIX 3a7ay;

— pa3BUTHE TIO3HABATEJIbHBIX CHOCOOHOCTEH, CAMOCTOSITENBHOCTH  MBIIIJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHHME HOBBIMM METOJaMH M METOJMKAMU H3y4eHHUs KOHKPETHOM ydeOHOM
JTUCLUIUINHBI;

— BBIpAa0OTKAa CIIOCOOHOCTH JIOTUYECKOTO OCMBICIICHUSI TOJYYEHHBIX 3HAaHUU IS
BBITIOJTHCHUS 3aJIaHUM;

— o0ecrnieyeHne palMOHAIBLHOTO COYETAaHUS KOJUIEKTUBHON M MHAMBHAyaJIbHOU (opm
0Oy4eHHsI.

TpeGoBanus K MPOBEACHUIO MPAKTUYECKUX 3aHATUIN

[Ipn npoBeaeHHM MNPAKTUYECKUX 3aHATUN MpenojaBaTeNb AOKEH MPHIEPKUBATHCA
CIIEYIOIEro IJIaHa:

—  U3JI0XUTh CYTh PAKTUYECKOTO 3aHATHS U METOJAUKY €TO BBIIOJHEHUS;

—  BBLIATh UHAMBUIYyATbHOE 33/I1aHUE KaXIOMY CTYJIEHTY IPYIIIIbL;

—  KOHTPOJIUPOBATH aKTUBHOCTH CTY/IEHTOB B MPOIIECCE BHITIOJHEHUS 3a1aHNUS;

— TPOBEPUTH pE3yAbTaT BBINOJIHEHUS 3aJaHUS U OLEHUTh IOJHOTY U KauecTBO
BoITOTHEHUS 110 100 GanpHOM 1IKane peuTHHTa;

— OTMETUTH B JKypHaJe MMOCEIICHUS [TePCOHAIbHOE MPUCYTCTBUE CTYICHTOB;

— TPOBECTH KOHCYJbTAI[UU IO MPOMYIICHHBIM TeMaM MPaKTUYECKUX 3aHITHIH;

— IIPOBCPUTH PE3YJIbTATBI CaMOCTOATCIIBHOI'O OCBOCHHA MATEpHajla IO IMPOIYIICHHBIM
TEMAaM.

11.3. Meroauueckue yKazaHus i 00yJarouuXxcs M0 MPOXOKIACHUIO CaMOCTOSITEIIbHOM
paboThl

B xo/ie BBITIOJHEHUSI CAMOCTOSITEIILHON pabOThI, 0OYYarONIUIICS BBIMOIHIET paboTy Mo
33JJAaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTelis, HO 0e3 ero HermocpeJICTBEHHOTO
yYaCTHS.

s oOyyaromuxcs 1Mo 3aouHod (opme OOydeHHs, CaMOCTOSTENIbHAs padoTa MOXKET
BKJTIIOYATh B €051 KOHTPOJIBHYIO palboTy.

B mporiecce BBIMOJIHEHUSI CAMOCTOSTENILHONW pabOThI, Y oOyuaromerocs (popMHPYETCS
1eJIeco00pa3Hoe TIAHUPOBaHUE pabovero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHUS
Y HaBBIKM B YCBOCHMHM M CHCTEMATH3allUM MPUOOpPETACMBIX 3HAHUM, 00CCIICYMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYYCHHS, IOMOTACT TIOJYYUTh HABBIKH TOBBINICHHS
podecCHOHATLHOTO YPOBHSL.

MeToauyecKUMH ~ MaTepUaiaMi,  HANpPaBISIONIMMHU  CaAMOCTOSTENBHYIO  paboTy
00yYarOIUXCSSIBIISIOTCS:



—  y4eOHO-METOANYECKUN MaTepHal Mo AUCIHUILIIHE;
— METOJMYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJBHBIX paboT (i oOydaromuxcs
10 3a04HOM (hopme 0OyueHUs).

11.4. Meroauueckue yKa3zaHus JUid OOy4YalOIIUXCSl IO MPOXOXKACHUIO TEKYLIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IPEAYyCMaTpUBAECT KOHTPOJb KayecTBAa 3HAHUMI
o0yJaromuxcs, OCyIIECTBISIEMOT0 B TEYEHHUE CEMECTpa C IIeNbI0 OIECHUBAHUS XO0Jla OCBOCHUS
JUCLUIUIAHBIL.

Texkymuil KOHTPOJIb OCYIIECTBIIACTCS IIyT€M IMMCBMEHHOI'O OIIPOCa CTYAECHTOB IIOCIIE
OKOHYAaHMUS M3JI0KEHUs OYEpPEIHOrO pasjelsia AUCHUIUIMHBL Pe3ynbTaTsl TEKyIIEro KOHTPOJISA
YCIIEBAEMOCTH YYHUTBIBAKOTCS HA NMPOMEKYTOUYHOW aTTECTAlMH KaK JOTOJHUTEIbHBIN KPUTEPUM
(hopMUpOBaHUS UTOTOBOM aTTECTAIIMOHHON OIICHKH.

Cucrema OLIEHOK IpU MPOBEJEHUM TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH OCYILECTBIISETCS
B cooTBercTBUM C TpeOoBanusiMu Ilonoxkenuii «O TekylieM KOHTpOJIE YCHEBAEMOCTH U
MIPOMEXYTOUYHOM arrecTanuu cTyAaeHToB ['YAII, oOydaromuxcss 1mo mnporpammsbl BBICIIETO
obpazoBanus» u «O MOIYITHHO-PEUTHHTOBON CHCTEME OIICHKHM KadecTBa Yy4eOHOU paboOThI
cTyneHToB B ['YAID».

11.5. Meroandeckue ykazaHUs JUIsl OOYUYAIOIMIMXCS IO MPOXOKICHUIO MPOMEKYTOUHOU
aTTecTaluu.

[IpomexxyTounast ~ aTTecTamusi  OOyJalOUIUXCS  MPEAyCMAaTPUBAEeT  OICHUBAHUWE
MPOMEXKYTOUYHBIX M OKOHYATEIIBHBIX PE3yAbTaTOB 00yUeHus mo naucuuruinae. OHa TpOBOIUTCS B
(dbopme 3aueTa ¢ aTTECTAllMOHHON OI[EHKOW «3a4TE€HOY» UITU «HE 3aYTCHOM.

Cucrema OLIEHOK MpH MPOBEIECHUU TMPOMEXKYTOUHOW aTTeCTallid OCYIIECTBISETCS B
COOTBETCTBUU C TpeboBanusamMu [lomoxkennit «O TeEKyIeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXYTOUHOU aTTecTanuu cTyfaeHToB [ YAII, oOydJaromuxcsi 1mo MporpamMMbl BBICHIETO
obpazoBanus» u «O MOIYIBLHO-PEUTHHTOBON CHCTEME OIICHKHM KadecTBa Y4eOHOW pabOThI
ctyneHToB B 'Y AII».

[IpomexxyrouHass aTTecTalusi OILIGHMBAETCA IO pe3ylbTaTaM TEKYIIero KOHTPOJIA
ycreaemocTu. CriMcok BorpocoB (Tabnuima 16) Kk MpoMeKyTOUHOM aTTeCTallud YTBEPXKAAeTCs
kadenpold U BbIIAETCS CTyAEHTaM JJs O3HaKOMJeHHs. B ciywyae, eciu CTyAeHT 1O
YBOXHUTEIBHON MPUYMHE HE BBHIMOJIHUI TPEOOBAHUS TEKYIIETO KOHTPOJIS, EMY IPEI0CTaBIIAETCS
BO3MOXHOCTh CJaTh 3aJI0JDKEHHOCTH IO HponylieHHbIM Temam. Popma mpoBeaeHUS
MIPOMEXYTOYHOM aTTeCcTallui — TUChbMEHHAs.



JIuct BHECEHUS U3MEHEHUH B pabouyto MpOrpaMmy JAUCHUILTAHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozepxaHve U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit




