MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUNYECKHUX ATIITAPATOB
MainrakoB AHzpeii [1aBnoBuY, K.T.H., JOLEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A5 TMHAMMUWKA 1 YIIPAB/IEHUE ITIOJ/IETOM JIETATEJ/IBHBIX AIIIIAPATOB

3aBenyromuii kadenpoii Tonmerun O.A., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OU33NYECKUE OCHOBBI ITY CKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I1CK-2.3 — CriocobHOCTE K MPOBe|eHHI0 aHa/r3a JIeTHO-TeXHUYeCKUX xapakrepucTuk BITJIA

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTIKEHHUE CJIeyIOLIUX pe3y/ibTaToB 06pa3oBaHus:
IICK-2.3

3HAHUA:

* Ha ypOBHe TIPe/ICTaBJIeHHH 3HaTh 0 (PU3NUECKMX OCHOBAX TMOCTPOEHHSI CTAPTOBBIX CUCTEM, POU U
MecTe Ta30JMHaMHUYeCKNX pacyeToB B OOIEM KOMILIEKCe MH)KeHePHBIX PacueToOB CHUCTEM CTapTa, THUIIOBbIe
ra3ofiluHaMuuecKre CXeMbl CTapTa;

* Ha YpOBHe BOCITPOM3Be/leHUs 3HaTh YC/AOBHUS 3allycKa M3/eNni B 3aBUCUMOCTH OT ra3oMHaMUueCcKoi
CXeMbl CTapTa, KOHCTPYKTHBHbIE U KOMIIOHOBOUYHBIE PellleHHsI OCHOBHBIX 3/IeMEHTOB KOHCTPYKI[UM CTapTOBOTO
KOMITIEKCa, COCTaBJISIOLIUX Ta30JHHAMUUECKYH) CXeMY;

* Ha YpOBHe TMMOHWMAaHUS 3HaThb (YM3UUECKHe TIPOLIeCCHI, TTPOMCXO/AIINE TIPU 3aIlyCKe W3JeNnH, Mpu
pa3NUuHbIX Ta30jUHaMHUYeCKMX CXeMaX CTapTa, aHaJWTHUeCKWe W YHUC/IeHHble METObl MX peLleHMs,
0COOEHHOCTH Harpy>KeHHsI TUIIOBBIX 3/IeMEHTOB KOHCTPYKLIMH B YCIOBHSIX CTapTa;

YMeHus:

* TeopeTUYeCKHe: YCBOeHHe TPUHLMIA [eHCTBUS M (PU3MUECKUX OCHOB TIPOTEKAIOIIUX TPH ITyCKe
TPOL[eCCOB, 3HAHWE TIPUHIUIUA/BHBIX Ta30iMHAMHUUeCKUX CXeM CTapTOBBIX KOMITIEKCOB;

* MpaKTUUeCKHe: UCII0/b30BaHNe M3YUeHHBIX METO/[0B pacueTa ra3ofHaMHYeCKUX MpOLIeCCOB CTapTa
Ji1d pellleHUs NMPUK/IaZHbIX 3a/iad TPOeKTUPOBAHHUS CTapTOBBIX KOMITJIEKCOB;

HaBbIKU:

* 3HaHHWE OCHOBHBIX TPUHLIMITMA/IBHBIX CXeM CTapTOBBbIX KOMILIEKCOB DPA3/IMYHOTO Ha3HaueHWs, UX
CpaBHUTe/IbHbIE XaPaKTePUCTHUKU U yCJIOBUSI TPUMEHEHMUS;

* orpefiesieHHe TapaMeTPOB CTPYWHBIX TeUeHWM AJisi Pa3/IMUHBIX YCIOBUN MCTEUeHHs M OKa3bIBaeMble
Harpy3KH Ha 3/IleMeHThI KOHCTPYKIH CTapTOBBIX KOMILIEKCOB;

* aHanM3a UX pe3ysbTarToB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Huctynmna @U3NUYECKHUE OCHOBBI ITY CKA sBrisieTcs JUCHUTIIMHON YacTH, (hopMHUpyeMou
y4acCTHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, TporpaMMel MMOATOTOBKY 110 HarpaB/ieHuto 24.05.06
Cucmembl ynpasneHus semamenbHbIMU annapamamul.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, ®PU3NKA.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUarOILerocs A0 Hayasa Wu3yueHus JUCLATUTAHBL:
¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI

MaTe€MaTHUUeCKOro aHa/IM3a U MOAE/TMPOBAHMSA, TEOPDETUUECKOI'0 U 3KCIIEPUMEHTA/IbHOI'O UCC/IeJOBAHNS
AJId pellleHrs MHXXeHEPHBIX 3aJa4 HpOd)eCCHOHa]'[bHOﬁ AedaTe/IbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. O0uiasi XapaKTepUCTHKA ra30fHHAMHYeCKHX MPOLeCcCOB NMPH CTapTe.
4 8 T'azoauHamMuUecKHe cxeMbl crapTa. 1.1. O61jas XapaKTepiCTHKa ra30MHaMIUeCKIX 17 7 7 0 10 2

TpoLieccoB npu cTapre. 1.2. MecTo 1 3Ha4MMOCTb Fa30/MHaMUUeCKHUX PacueToB B KOMILIEKCe
VH)XeHepHbIX MeToz0B pacueta ITY 1.3. 'asoguHamuueckue cxeMsl cTapra Ans LIITY.

Paspen 2. ®u3nyecKue NpoLecchl NpH B3auMopeiicTuu crpyi ¢ IIITY npu ropsiuem
crapre. 2.1. CxemaTH3aLys TeueHUs HA OCHOBHbIE CTPYKTYDHBIE 3/IeMeHTbI U ofiobmacTu
Teuenust. 2.2. CBoGoJHas CBepX3ByKoBasi Hensobapuueckast cTpys. 2.3. [I03ByKOBOe TeueHne
4 8 KEKTHPYeMOro noroka. 2.4. CMellieHHe CBePX3BYKOBOW CTPYH M 2KEKTHPYeMOro M0ToKa. 2.5. 17 7 7 0 10 20
PasBopor noToka Ha rasoorpaaresne. 2.6. TeueHre BHyTpY Ta300TBOASAIINX KaHA/OB. 2.7.
TernnoBoe HarpykeHue 3/1eMeHTOB KOHCTPYKLMH. 2.8. AKyCTHYeCKHe Harpy3Ku Ha pakeTy U
IHITY. 2.9. Maremarrueckre Mo/ie/u TpoLieccoB B3aUMOZEHCTBHS CTPYH C 3/1e-MeHTaMu
koHcTpyKumu HIITY.

Paspen 3. du3nyecKHe 0CHOBBI KaTamny/IbTHPOBAHHS JleTaTe/IbHBIX annaparos.
OcobGeHHoCTH NpUMeHeHUs MHHOMETHOMH CXeMbI CTapTa /i NOABHXXHBIX U
CTAI[MOHAPHBIX TEXHUYECKUX CPeACTB. 3.1. XapakrepucTuka Hr3nuecKux MpoLieccoB Npu
MHWHOMETHOM CTapTe U3 CTaljHOHapHOr'o TeXHUYeCKOro cpejCcTBa. 3.2. KOHCprKTl/lBHbIe

4 8 CxeMbl KaTary/bTUPOBaHMs Jij/1sl CTal{MOHapHBIX TeXHU4YeCKUX cpeAcTs. 3.3. 3aumra 1Y a1 24 7 17 17 20
JleTaTe/IbHOTO arirnapara Mpy MUHOMeTHOM cTtapTe. 3.4. Oco6eHHOCTH pasMellleHHsl CTapPTOBBIX
Cpe/ICTB Ha JleTaTe/IbHOM arnapare. 3.5. Cuctema pas/ieieHHsl Ha OCHOBe y/IMHEHHOTO
KyMYJIATHBHOIO 3apsja. 3.6.KOHCprKTI/lBHI;I€ peleHus 1o UCK/TFOUeHUIO JoropaHust rasoB
TTAJ. 3.7. OcobGeHHOCTH MPUMEHEeHKsi MUHOMETHOT'O CTapTa JiJisl IOJBHKHBIX TEXHUYECKHUX
cpezcts. 3.8. KoHcrpykuus u ycrpoiictso ITA]T.

Paspen 4. @u3nuecKHe npouecckl IpH CTapTe jeTaTe/IbHBIX aNnaparoB U3 KOCMHYeCKHX
CTApPTOBBIX KOMIUIEKCOB. 4.1. HecTaljioHapHbIe TPOLIecChl B COILIE MPU BbIXO/Ee PAKETHOTO
JIBUTaTeIs1 HA OCHOBHOM PeXXUM TATH. ABTOKO/Ie6aTe/IbHbIe peXXuMsl 4.2. TTycKoBble 1
OTpa)keHHbIe BO/IHbI. [IPUUMHBI, BbI3bIBAIOLIME TOSIB/IeHHe BOJIH CKaTHsl M pa3peXkeHHsi Ha
nocreaytorux asax crapra. Criocobbl CHUKEHUs YPOBHEl BOJIHOBOTO BO3/IeHCTBUs HA
JleTaTe/bHbI anmnapar. Oco6eHHOCTH NPOLIeCCOB MPH 3aIyCKe JBUraTe/bHbIX YCTaHOBOK

4 8 MHOTOCOI/IOBBIX JIeTaTe/bHbIX anmaparos. 4.3. dasa paspexxeHus, (pakTopsl, BAUSIOLIME Ha ee 17 7 7 0 10 20
TMPO/IO/KUTE/ILHOCTh U MHTEHCHBHOCTB. POPMHUpPOBaHKe 3KeKLMOHHOTO TeyeHHsl. 4.4.
Bo03MO)KHBIE MEXaHU3MBI, BbI3bIBAIOLLHE BO3/|efiCTBHE FOPSIYMX Ta30B Ha JleTaTe/bHbIi
anmapar 1 crioco6bl IpeZjoTBpaIlleHHst TAKOTO BO3JeHCTBYs. 4.5. YCTaHOB/IeHHe TeueHus B
ra3oxo/ie NpY CTapTe O/JHOCOTIOBBIX M MHOTOCOTIIOBBIX JIeTaTe/IbHbIX arapaToB. 30HbI
MaKCHMaJ/IbHbIX CUJIOBBIX M TeJIOBBIX Harpy3ok. 4.6. CUI0BOe U TerioBoe BO3/ieficTBUe Ha
TI0OBEPXHOCTh HY/IeBOI OTMeTKHU. B/ysiHue BeTpa U MaHeBPUPOBAaHMsI JIeTaTe/IbHOT'O arrapara.

Paspen 5. IlynbcanoHHOe BO3/eHCTBHE Ha JIeTaTe/IbHBIH anmnapar H 3/1eMeHThI
KOCMHY€eCKOro CTapToBOro KOMIUIEKCa. 5.1. Maremaruueckue XapakTepUCTUKHU
y/IbCalliOHHOI'0O BO3A€ﬁCTBI/IH. 5.2 MeXaHI/BMH, BBI3bIBAKOIIMie BOSHUKHOBEeHNEe

4 8 Ty/IbCAlJMOHHBIX HAarpy30K U aKyCTUUeCcKOoro u3ayuyenus. 5.3. TUroBas crieKTpaibHast 16 6 6 0 10 20
TJIOTHOCTB My/IbCALMIL JaB/IeHKs Ha Mperpajie. 3aBUCUMOCTb YPOBHEH U 4aCTOT BO3/eHCTBHs
OT BBICOTHI ITI0A/beMa JIETAaTe/IbHOI'0 arriapara 5.4. METO/I[]:I CHWKEHUA ITy/IbCalluOHHOI'O U
aKyCTHYeCKoro B03A€ﬁCTBHH.

Bcero 3a 8 cemecTp 108 51 34 17 57 100

Bcero no gucuuninHe 108 51 34 17 57 100

3.2. JTaGopaTOpHBIi NPAKTHKYM

Oo0neMm,
Ne Homep 1 HauMeHOBaHue pa3jesna
Tema /1ab0paTOPHOro NPaKTUKyMa ayp.
n/n JUCLMILTAHBI 4ACOB

Pazpen 3. ®usnueckue 0OCHOBEI
KaTany/JIbTUPOBAHKUS JleTaTeIbHbIX
anmaparoB. Oco0eHHOCTU TIPUMEHEHUS
MHHOMETHOM CXeMbl CTapTa A/is

MO/ BKHBIX U CTALIMOHAPHBIX TEXHUYECKUX
CpeJiCTB.

WccnenoBanne BAMSHKS OCHOBHBIX TTapaMeTpOB
6/10Ka (quametp 6710Ka, yroj HauaabHOH
YCTaHOBKH COTIe/, KOJIMYeCTBO COTIeN B O/I0Ke) 17
Ha XapakTep B3aUMO/IeMCTBUS OJIOUHBIX CTPYH U
CTPYKTYPY I0JIs1 TEYEHHSI.

Bcero 3a 8 cemectp 17

3.3. CamocrosnTenbHas padora crygenta (CPC)

No Copepxanue Oo0nemMm,
Homep u HauMeHoOBaHMe pasjesa AUCLUIIMHBI
n/n y4eGHOro 3a/jlaHusl | YacoB
1 |Pa3gen 1. Ob1mas xapakTeprCTHKa ra30ArHaMHUeCKUX TporieccoB npu |(OdopmieHne 10
crapre. 'a3oHaMuyecKye CXeMbl CTapTa. KOHCIIeKTa U

6 26811




MOJrOTOBKA K
JIEKL[VH.
Odopmnenue
7 Pazpen 2. dusnueckue nporecckl Ipyu B3aumogeictsuu ctpyu ¢ IITY [koHcnekTa 1 10
[IpY rOpsiYeM CTapTe. MOJTrOTOBKA K
JIEKLIWU.
Odopmiierne
3 KOHCIIeKTa U 7
MOJrOTOBKA K
Pa3pen 3. dusnueckue 0CHOBBI KaTamy/IbTHPOBaHUS JeTaTelbHbIX JIeKIVH
armapaToB. OcoO6eHHOCTH TIPUMEHEeHNsI MUHOMETHOW CXeMbI CTapTa .
JI/1s1 TIOABVDKHBIX Y CTalJUOHAPHBIX TEXHUUECKUX CPEe/ICTB. Toproroeka K
naboparopHoi
4 10
pabote, odopmieHue
oTyeTa.
Odopmnenue
5 Paspen 4. dusnueckue nporeccsl IpyU CTapTe JleTare/bHbIX arllapaToB [KOHCIIeKTa U 10
Y3 KOCMUYECKUX CTapTOBBIX KOMILJIEKCOB. MOJrOTOBKA K
JIEKLIWU.
Odopmnenue
6 Pa3gen 5. IynbcaliioHHOe BO3JIeMCTBYE Ha JieTaTebHBIN anmapaT U [KOHCITeKTa U 10
3/IeMeHThbI KOCMUYECKOTr0 CTapTOBOI0 KOMILIEKCaA. MOJrOTOBKA K
JIEKLVH.
Bcero 3a 8 cemectp 57
4. ®OPMBbI KOHTPOJIA OCBOEHVA JUCLIUII/IMHbI
CEMECTP HEJAEJ/IN CEMECTPA
2 3 6 8 9/10|11|12| 13 |14|15|16 17
8 TexK P JIP, Otu. o JIP P TexK OP | TekK, 3au.

‘YcioBHbIe 0003HAUCHUSA:
e [IP — aparHoCTHUeCKasi paboTa;

¢ TexkK — BONpoCe! J/151 TEKYIL|ero KOHTPOJIS;
¢ JIP — naboparopHas paboTa;

e Ortu. o JIP — otuet no JIP;
e 33Y. — 3aUeT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTePBaJIbl B
crefyromux Gopmax:

[TMarHocTuyeckasi pabora;
BOIIPOCHI [I/Is TEKYILIETO KOHTPOJISE;

JabopaTopHasi paboTa;

otuet 110 JIP.

HpOME)KyTO‘lHaH dTTecTalus ITPpOBOJUTCA B (1)0pMaXZ

3a4yerT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. TI. Maurrakos, P. B. KpacunbHukoB. . @usnueckue ocHoBbl ycka. CI16.BI'TY "BOEHMEX" um. /1.
®. Yctunona, 2018, 26 3k3.

2. B. A. Xpamos, C. A. fIkoeneB. 3enutHbie pakeTHble cuctembl C-300. CII6.BT'TY "BOEHMEX" um. /1.
®. Yctunosa, 2012, 73 3K3.

3. M. C. fIkoBuyK. . BeruncimresbHble TEXHOIOTUM PellleHNs] 387,84 MeXaHUKU )KUJKOCTH U rasa.
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2013, 371. pec.

4. 10. A. Kpymios, B. II. 3ro3ukos, b. E. Cununbiukos. . CUCTeMBbI KaTamy/ibTUPOBaHUS PaKeT.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2010, 18 3k3.

5. FO. A. Kpyros, B. I1. 3r03/11KoB, b. E. CuHWIBIMKOB. . CHUCTeMBI KaTany/JIbTUPOBaHUS PaKeT.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 371. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenrtanbhas 6ubnuoreka BI'TY «BOEHMEX» um. 1.0.
YcTrHOBa;

3. https://urait.ru/ — Ob6pa3oBarenbHast riatdopma «HOpaiiT». [171s By30B M CCY30B..

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:

1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpeOyeTcsi.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
PU3NYECKUE OCHOBBI ITYCKA

AnHoTanusa paboueii nporpaMMsl

Ouctuninaa @U3NYECKHUE OCHOBBI ITY CKA siBasieTcst AUCHUIUIMHOW YacTu, ¢gopMupyeMoii
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOATOTOBKY I10 HarpasieHuto 24.05.06
Cucmembl ynpaseneHus nemamenbHbIMU annapamamu. JucuuriiHa peanusyercsi Ha (akynbreTe A PakeTHo-
kocvuueckodt TexHuku BI'TY "BOEHMEX" um. [J.®. YcrunoBa kadeapoit A4 CTAPTOBBIE U
TEXHUYECKUWE KOMIUIEKCBI PAKET 1 KOCMUWUYECKUX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2.3 Crioco6HOCTD K IIPOBEI€HUI0 aHA/IM3a JIETHO-TeXHUUEeCKMX XapakTepucTUK BITJIA.

Coaep>kaHve JAWCOWIUIMHBI OXBaTbIBaeT KPYr BOTPOCOB, CBSI3aHHBIX C (U3WUECKUMM TPOLIeCCaMy,
COTIPOBOKAAIOLIMMHU 3allyCK paKkeT pa3/MYHOTO Ha3HaueHWs, BO3/AeHCTBUSIMU, OKa3biBaeMbIMHU B IIpOLieCCe
3arycka pakeT Ha 37eMeHThl KOHCTPYKI[MM CTapTOBBIX KOMILIEKCOB, MeTOAAMH pacyeTa yKa3aHHBIX
BO3/I€MCTBUH, poOsieMamu obecrieueHrst 6e30MacHOTO U HafIeXKHOTO CTapTa.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOMPOCHI /ISl TEKYIIIETO KOHTPOJIS;
¢ naboparopHas pabora;
e otuer 1o JIP.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), M1abopaTopHbli npakTHKyM (17 u.), camocTosTe/nbHas pabora
crygenra (57 a).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
®U3NYECKHNE OCHOBBI ITYCKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,
Jac.
Paspen 1. O6mjasi xapakTepHCTHKA ra30JHHaMHYeCKHX MPOLeccoB NMPH cTapTte. I'asoquHamMuyeckue
cxeMbl CTapTa.

1O. A. Kpyrnog, B. I1. 3t0314koB, b. E. CuHUIBIIUKOB. . CUCTEMBI
Karany/asThpoBanus paket: CI16.BT'TY "BOEHMEX" um. 1I. ®.
Ycrunosa, 2010 (1)

10. A. Kpyrnos, B. I1. 3r03/m1Ko0B, b. E. CUHWIBIMKOB. . CUCTeMbl
KararynabTrpoBanust paket: CI16.BT'TY "BOEHMEX" uwm. /1. ®.
YcruHoga, 2010 (1)

A. I1. Mawrrakos, P. B. KpacuibHuKOB. . @Usnyeckye 0CHOBBI 10
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2018 (1)
A. TI. Marurakos, P. B. KpacunbHukoB. . dusnueckue 0CHOBBI
nycka: CIT6.BI'TY "BOEHMEX" um. [I. @. YcruHoBa, 2018 (1)
M. C. fIkoBuyK. . BerunciurenbHble TEXHOJIOTHN pelleHus 3a1a4y
MeXaHWKH XuakocTy U rasza: CI16.BT'TY "BOEHMEX" um. /1. @.
YcruHoga, 2013 (1)

Wroro no pa3geny 1 10
Pa3pen 2. ®u3nueckue nponecchl npyu B3auMopeicreuu crpyii ¢ IIIITY npu ropsiuem crapre.

A. T1. Mawrrakos, P. B. KpacunbHukoB. . ®usnyeckue 0CHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018 (2,5)
b. A. Xpamos, C. A. fIkoBsyieB. 3eHUTHbIE paKeTHbIE CUCTeMBbI C-
300: CITI6.FT'TY "BOEHMEX" um. /. ®. YctuHoBa, 2012 (2,5)
Odopmenne koHcriekTa | M. C. IkoBuyK. . BbruncivreibHbIe TEXHOIOTUN PeIIeHus 3aau
Y TIO/ITOTOBKA K JIEKIIMU. | MeXaHUKU >KuAKoCTH U ra3za: CI16. 5T TY "BOEHMEX" um. /1. @.
YcruHoga, 2013 (2,5)

1O. A. Kpyrnog, B. I1. 3t0314koB, b. E. CuHUIBIIUKOB. . CUCTEMBI
KatamynbTipoBanus paketr: CIT6.BTTY "BOEHMEX" um. /1. ®.
YcrtuHoBa, 2010 (2,5)

Wtoro mo pa3neny 2 10

Pa3uen 3. ®du3nuecKue 0CHOBBI KdTaIny/IbTUPOBAHHUA JIETATE/IBHBIX AIlllldPATOB. Ocob0eHHOCTH
MNpUMEHEHUA MHHOMETHOH CXeMBbI CTapTad A/ NOABH)XHBIX U CTALIJHOHAPHBIX TEXHUYECKHUX CPEACTB.

OcopMmIeHHe KOHCIIEKTa A. I1. Mamrrakos, P. B. KpacuibHuKoB. . @uUsnyeckye 0OCHOBBI

HaumeHoBaHue padoThI PekomeHnyemas nuTeparypa

Odopmierre KOHCIIEKTa
Y TIOAATOTOBKA K JIEKLIWH.
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11 MO/ITOTOBKA K Jlekipn, | 1Y CKa: CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHoga, 2018 (2,3) 7
M. C. fIkoBuykK. . Berunc/iutenbHble TEXHOJIOTUM pelleHus 3aa4y
TIoAroToBKa K MeXaHUKH >KuAKocTH U rasa: CI16.BI'TY "BOEHMEX" um. 1. ®.
yabopaTopHOi pabore YeruHoBa, 2013 (2,3) 10
otbopmIeHHe oTueTa. ’ b. A. Xpamos, C. A. fIkoBneB. 3eHUTHbIe pakeTHble CUCTeMbl C-
300: CIT6.FT'TY "BOEHMEX" nm. /. @. YctuHoBa, 2012 (2,3)
Wrtoro no pasgeny 3 17
Paspen 4. ®usudeckue nporecchl NPy CTapTe jJeTaTe/IbHbIX annapaTroB U3 KOCMHUYeCKHX CTapTOBbIX
KOMIL/IEKCOB.
Odopmnenue koHcriekTa | M. C. IkoBuyK. . Berunc/idteibHble TeXHOJOTHH pellieHus 3afau | 10
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" MOAT0TOBKA K JIEKLIWH.

MeXaHUKH >KUAKOCTH 1 rasa: CI16.5T'TY "BOEHMEX" um. []. ®.
YcrtuHoBa, 2013 (5,7)

A. I1. Mamrrakos, P. B. KpacunbHukoB. . @usnueckue OCHOBBI
nycka: CII6.BT'TY "BOEHMEX" um. []. ®. Ycrunora, 2018 (5,7)
b. A. Xpamog, C. A. flkoBnieB. 3eHUTHbIe pPaKeTHbIe cucTeMbI C-
300: CITI6.FT'TY "BOEHMEX" um. . ®. Yctunora, 2012 (5,7)

Wroro no paspeny 4

10

Pa3pen 5. Ily/bcaluoHHOE BO3/IeHCTBHE Ha JIeTaTe/IbHBIN alapar | 3/1eMeHThI KOCMUYeCKOro

CTAPTOBOr0 KOMILJIEKCA.

Odopmnenue KOHCTIEKTa

A. II. Mamrrakos, P. B. KpacuibHukoB. . @uUsnyeckye 0CHOBBI
nycka: CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2018 (3,4)
M. C. fAkoBuyK. . BeruncinrenbHble TEXHOIOTHN peLleHus 3a1a4y
MeXaHUKH >XuaKocTH U rasza: CI16.BI'TY "BOEHMEX" um. /1. @.

Y TIO/IFOTOBKA K JIEKI[HH. YcruHoBa, 2013 (3,4) 10
10. A. Kpyrnos, B. I1. 310311Ko0B, b. E. CHHWIBIMKOB. . CUCTeMBI
KatanmynbTHpoBanus paket: CIT6.BTTY "BOEHMEX" um. /1. ®.
YcTtuHoBa, 2010 (3,4)
Wroro no pasgeny 5 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
®U3NYECKHNE OCHOBBI ITY CKA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
¢ jylabopaTopHasi paboTa;

e otuet 1o JIP;

e 3aueT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bonpocs! Ans TeKyiero KOHTpoJis

Bomnpockl TeKyIiero KOHTPOJIs Tipe{Ha3HAuEeHbI Jjisi KOHTPOJIS YCBOEHHUs yueOHOro MaTepyasa
COOTBETCTBYIOLMX pa3zeoB AUCLUIIIUHEL.
[Tepeuens Bonpocos npecTasieH B Y MK aucuunivHel.

JIaGoparopHasn pabora

Homnyck k JIP
OrtBetsl Ha 6os1ee 50% BOIIPOCOB MperoJaBaresisi 1o TeMe J1ab0paTopHOI PabOTHI SIB/ISIETCS AOMYCKOM K
nabopatopHoii pabore

Ortuer no JIP

Ortuet o 1abopaTtopHOil paboTe Tpe/iCTaB/sIeTCs B [1€YaTHOM BHZe B jopMmare, MpeyCMOTPeHHOM ISt
orueTa 1o aboparopHoii pabore. 3amyra 1abopaTtopHoi paboThI TPOXOAUT B opMe AOKIaja CTyAeHTa 10
BBITIOJTHEHHOM paboTe 1 OTBeTOB Ha BOTIPOCHI TipenoaBaresisi. OTBeTsl Ha 6osiee 50% BOMPOCOB SIBSIETCS
3aIMTOM J1abopaTopHOL pabOThI.

3auert

[ormyckoM K caaue 3aueTa SIB/ISIeTCS BLITIOJIHEHHEe BCeX MePOTIPUSITUH, MpelyCMOTPEHHBIX rpaduKoM
KOHTPOJ/IbHBIX MEPOTPUSTHI paboueli MpOrpaMMbl JUCLIUTIIMHEL.
3aueT Mo AUCHUIIIMHE TTPOXOJUT B JOpMe YCTHOTO cobece/joBaHMs M OTBETOB Ha IMATH BOMPOCOB K 3aueTy,
BO3MOYKHBI [IOTIOJTHUTEJTEHBIE BOITPOCHI TIperojaBaresis. Kpurepun oLleHUBaHUS:
- IpaBU/IbHBIE OTBeThI Ha 50% U 6oJsiee BOMPOCOR SIBSIETCS OCHOBAHWEM /IJ1s1 TOJTYYEeHHUs CTY/IEHTOM OIeHKH -
«3aUTEHOY.
[TepeueHb BOIPOCOB K 3aueTy BXOAUT B cOCTaB Y MK AUCLUTIIUHEL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AypuTopHbIe
YAUTOP o =
3aHATHA B g °. [
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S - Bonpock A
4 | 8 A pon P71 7171 0| 10 20 TeKy1Lero
crapre. ['a3ojuHaMuYecKHue cxeMbl
KOHTPOJISI
crapra.
Pazpgen 2. ®u3nueckue nponecchl Bonpocs! ans
4 8 |mpu B3aumopeiicTBHHU CTPYH C 17 7 7 0 10 20 TeKyI11ero
HIITY npu ropsiuem crapre. KOHTPOJIA
Pazpgen 3. ®usnueckre 0CHOBBI
KaTany/JIbTUPOBaHMSI JIeTaTe/IbHbIX
annaparoB. Oco0eHHOCTH JTaboparopHast
4 8 |mpuMeHeHHS MMHOMETHOW CXeMbI 41 | 24 7 17 17 20 pabora,
cTapTa JAJisl NOJBIKHBIX U Ortuet nio JIP
CTAlMOHAPHBIX TEXHUYECKHX
CPeACTB.
Paspgesn 4. ®u3nueckue nponecchl
NPHU CTapTe JieTaTe/IbHbIX Bornpocs! piis
4 | g | 171 717 o | 10 20 TeKyILero
anmnaparoB U3 KOCMHYeCKUX
KOHTPOJISA
CTapPTOBBIX KOMILIEKCOB.
Paspgen 5. IlyascanmonHoe
BO3/leiicTBHe Ha JieTaTe/IbHbIN Bornpoch! anst
4 8 |anmapar u 3/1eMeHThbI 16 6 6 0 10 20 TeKyIlero
KOCMHUYECKOro CTapToBOIo KOHTPOJISA
KOMIL/IeKca.
Bcero 3a 8 cemecTp 108 | 51 | 34 17 57 100
Bcero no gucuuminHe 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

IICK-2.3

Ne 1
Ne 2

Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Neo 4

Bonpocbl omKpbimozo muna:
7151 Kako¥ ra3ofjuHaMU4YeCcKol CXeMbl CTapTa XapaKTepeH MPOLiecC «PaCcKyTOpKu»?

K Kakomy THITy ra30ArHaMHUeCKON CXeMbl CTapTa MOKeT ObITh IPHMeHeH TepMUH
«XOJIOGHBIN CTapT»?

Kakoti THIT razofrHamMuuecKol cxeMbl ctapTa u3 IIITY MoKeT ObITh UCII0/Ib30BaH
WCKJIFOUUTEJILHO [I/1s1 TBEPZAOTOIIMBHOTO U3/eMUs?

ITo Kakoii cxemMe cTapTa He [JOMYCKaeTCs 3alyCKaTh u3zenus, ocHarrieHHble JKPI?
K KakoMmy TuIly TIpOLIECCOB OTHOCSAT Tpoiecc packynopku TTIK?

K kakoMy THMy ra30[uHaMUUECKOH CXEMbI CTapTa He MOXKET ObITh IPUMEHEH TEPMUH
«TOpSIYMI CTapT»?

K kakomy TuIy NpoLeccoB OTHOCSIT IIPOLIECCHI, IIPOTEKAIOLUE B CJIOE CMeLLeHUs U
BBI3BIBAIOLIE BUOPAL[MOHHOE BO3/IeMCTBHE Ha 3/1eMeHThl KOHCTpYKOuu I1Y?

K kKakomy THITy TPOLIeCCOB OTHOCST TIPOL[eCChI B3aUMO/JENCTBUS TOPSTUMX I'a30B C
MyCKOBBIM CTaKaHOM?

Kakas razofHamMuueckasi cxeMa ra3ooTpaykaresis SIB/seTCsl HeJJoIyCTUMOM JJist
W3/leNii, UMEeIOIIUX [1eCTHCOTI/IOBYI0 KOMITOHOBKY O/10Ka?

Ha kakoMm pekriMe TeueHHsI B MeXCOIJIOBOM MPOCTPAHCTBE U3/e/ Ui, UMEIOIX
MHOTOCOTI/IOBYIO KOMITOHOBKY O/10Ka, MOXKET Peaii30BaThCsl PEXXUM «3aTluPaHuUs»
JIOHHOM 00/1aCTH?

Bonpocbl 3aKpbimo2o muna:
K kKakoMy THMy ra30JuHAMUUECKOH CXeMBI CTapTa MOTYT ObITh OTHeceHb! IIITTY cambIx
paHHUX TTOKO/IeHUA?

MUHOMETHasl cxema
cxXema C ra300TBOJSILMMU KaHalaM{ M BBIXO/IOM T10 HaIlpaB/IsiFoILM
ryxast CxemMa Co CBOOOTHBIM BBIXOIOM

CXeMa C Ta300TBO/IAIIMMH KaHa/laMU ¥ CBOOO/IHBIM BBIXO/IOM

K kKakoMy THIy ra30JMiHAMUYECKOH CXeMbI CTapTa MOI'yT ObITh OTHeceHb! IIIITY cambIx
MO30HUX TTOKOJIEHUH ?

IyXad ¢xeMa Co CBO60,E[HI>IM BbIXOA0M
CXeMa C ra300TBOJAAIMMHA KaHa/IaMKW M BBIXO0M I10 HallpaBJ/IAROIINM
MHWHOMEeTHasda cxemMa

cxeMa C ra3o0TBOAAIIMMHA KaHa/laMU 1 CBO60,£[HI)IM BBIXOI0OM

BsaumogeiicTBue CBepX3BYKOBOU CTPYH C 3/ileMeHTaMu KOHCTpyKuuu [1Y npu
[BYDKEHUM T10 TPAeKTOPHUY OTHOCHUTCS K

TennoBeIM npoLeccam
KgasucraiuoHapHbIM rpoLieccam
AKycTr4eCcKuM npoljeccam

HecraimonapHeiM rporeccam
K Kakomy THITy Ta30AMHaMHUeCKON CXeMbI CTapTa MOXKeT OBbITh OTHeCeHa aMepHKaHCKast
IIITY caMbIX paHHUX TIOKOJIEHHI?
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CXeMa C ra300TBOAAIMMHA KaHd/IaMU W BBIXO0M I10 HAIlpaBJ/IAOIINM
CXeMa C ra3o0TBOAAIIMMUA KaHA/IaMU U CBO60,£[HLIM BbIXO40M
MHWHOMETHadA cXxeMa

r/yxasi cxemMa co CBOOOZHBIM BBIXOAOM
Ne 5 K kakoMy Tury ra3ofrHaMHA4ecKoi CXeMbl cTapTa MoxeT ObiTh oTHeceHa HITTY as
TMO3HUX TIOKOJIeHUH C «ropsiueii» cxeMoli 3armycka?

I1yXas cxemMa CO CBOGO,[[HI;IM BBIXOIOM
CXeMa C ra300TBOAAIUMHA KaHa/laMH U CBOGO,E[HLIM BbIXO40M
MHWHOMETHaA cxeMa

Cxema C raso0oTBOJSAILMMU KaHalaMH U BBIXOJOM I10 Hallpas/IsoLIUM
Ne 6 Kakast cxema IIITY NpUBOAUT K HAUOOJBIIIEMY TIOMIEPEUHOMY rabapuTy CTBOJIA?

MHUHOMETHasl cxema
I/TyXast CXeMa Co CBOOOZHBIM BBIXOZIOM
CXeMa C Ta300TBOJSIMME KaHa/laMU U BBIXO/IOM T10 HaITPaBJ/ISFOIIM

CXeMa C Ta300TBO/ISAIIMMH KaHa/laMy ¥ CBOOO/IHBIM BBIXO/IOM
Ne 7 Kakast cxema ITIITY NpUBOAUT K HAUMEHbILIEMY TIOTIEPEUHOMY rabapuTy CTBOJA??

CXeMa C Ta300TBO/IAIIMMH KaHa/laMU ¥ CBOOO/IHBIM BBIXO/IOM
CXeMa C ra300TBOASIMMY KaHa/laMU U BBIXO/JJOM T10 HarlpaB/IsFOILIM
ryxast cxemMa Co CBOOOTHBIM BBIXOIOM

MHMHOMeTHas cxema
Ne 8 JI71s1 KaKMX 3/1eMeHTOB KOHCTPYKLMH ITyCKOBOM yCTaHOBKY Haubosee oracHO
aKyCTHU4eCcKoe BO3/leliCTBIe

TTpuOOPHBIH OTCEK PAKeThI
Bbertonnsiii creon LIITY
l'azoTpakarens

3amuTHas Kphla
Ne 9 Kakoe KOHCTPYKTUBHOE pellleHHe 110 NUCK/IFOUeHUIo foropanye rasos [TA]] B 3a71aHHOM
00bemMe TIPUBOAIUT K YBEJIMUEHHIO OCEBBIX MEPerpy30K Ha U3fie/ue:

TPpOAYBKA MHEPTHLIMU I'a3aMU
yYMeHbIIeHHe Ha4yd/IbHOI'O 3aIdHHOT'O obbema

6aﬂ]laCTI/IpOBaHI/Ie 3d41aHHOI'O obbema
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WCI0/Ib30BaHue Aradparmsl

Ne 10 Kakoe KOHCTPYKTUBHOE pellleHHe [103BOJIsieT [TI0/IHOCThIO UCK/IFOUUTD JOrOpaHue ra3oB
ITA/IB 3a1aHHOM 00BEME

MpPO/iyBKa MHEPTHBIMHU Ta3aMuy
yMeHblIIIeH e HayaIbHOTO0 33/JaHHOT0 00BeMa
WCTIO/b30BaHue JuadparMel

6aJ'IJIaCTI/IpOBaHI/Ie 3d1aHHOI'O obnema
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