MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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YCTPOUCTBO U ®YHKIIMOHUPOBAHME JIETATE/TbHBIX ATIIIAPATOB
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
ABpepoHok Cepreii OyapioBUY, CTapILuii IpernojaBaresb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel A1l PAKETOCTPOEHUE

3aBenyromuii kadenpoii bopogaBkun B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A2 TEXHOJIOI'SA KOHCTPYKIIMOHHBIX MATEPUAJIOB 1 ITPOU3BOACTBO PAKETHO-
KOCMHNYECKOUW TEXHUKU

3aBegyroumii Kadenpoii Pemiues E.FO., A.T.H., fo1.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YCTPONCTBO U ®YHKIITMOHUPOBAHUE JIETATEJIbHBIX AITIIAPATOB

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TK-4.5 — CriocobeH NMpUMeHSITh COBpeMeHHbIe HayuHble U 00L[eTeXHUYeCKHe MOAXO0AbI U 3HaHUS B 00/1acTH
MIPOEKTUPOBAHKs, KOHCTPYHMPOBaHUS U (QYHKLMOHMPOBaHHS PaKeTHO-KOCMHUYeCKON TeXHUKH

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-4.5
3HAHUA:
Ha ypOBHe Mpe/CTaB/IeHUN:
- COCTOSIHMe W TIepCIIeKTMBbI Da3BUTHSI KaK pakeTHONW TeXHUKM B LIeJIOM, TaK W OTHAEe/NbHBIX ee

HarpaB/eHul;
- TeXHUUYeCKHe XapaKTepUCTHKHU ¥ KOHCTPYKTHBHEBIE 0COOEHHOCTH PaKeT Pa3/IMUHOTO Ha3HAUeHMsT;

Ha YpPOBHE BOCITPOM3Be/IeHHSI:

- CHJIBI 1 MOMEHTBHI, IefICTBYIOILIME Ha JieTaTe/TbHbIH arrapar B IoJieTe;

- MeTOZBI YIIPaB/IeHNsI ABVKEeHUeM JIeTaTe/TbHbIX arlaparos;

Ha YpOBHE TIOHUMaHWUSI:

- 0COOEHHOCTH yCTPOWCTBA U (HYHKLIMOHMPOBAHUS OT/E/IbHBIX 37IEMEHTOB KOHCTPYKLMHU JIETaTeTbHOTO
arnrapara;

- ocobeHHOCTH PabOTHI CHUIOBOTO HAbOpa KOpITyca JieTaTeIbHOTO arapara;;

YMeHUs:

- TIDOBOJWTL aHAMW3 TIPOLIECCOB, COMPOBOXKAAIOIIMX paboTy wW3fenuii PAaKeTHOM TEXHUKU M HX

3JIEMEHTOB TIPYU WX KCTUTyaTar|uu;
MpaKTHU4ecKue:
- CaMOCTOATEILHO pa30upaThCs C YCTPOMCTBOM M (DYHKI[MOHMDOBAHMEM 371EMEHTOB KOHCTPYKIIUI
U3Ienui U UX CUCTEM;;

HAsblKU:
- MMOHUMdHHE TPUHUMAEMBIX W pea/3yeMbIX KOHCTDYKTHMBHBIX pEMEHHﬁ, ITOHHMMaHHe yCTpOI‘/JICTBa n

(YHKLIMOHMPOBAHKS U3[e/TUM B L1e/IOM U UX CHUCTEM..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

TMuciunauna YCTPOMCTBO U ®YHKIIMOHVUPOBAHUE JIETATE/IbHBIX ATITIAPATOB
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
MIpOrpaMMsl IIOATOTOBKY M0 HaripasieHuto 24.03.01 PakemHble KOMN/eKCbl U KOCMOHA8MUKA.

CogepkaHue JUCLIMIVIMHGI SBJSIeTCS JIornyeckuM npogospkenueM aucuuiuivd: COITPOTUB/IEHVE
MATEPUAJIOB, TEOPETUUYECKASI MEXAHWKA, BBICHIASI MATEMATUKA, ®U3UKA,
MATEPUAJIOBEJEHUE.

Cojiep>kaHue JTWCLIUTIUHBI SIBJISIETCS OCHOBOM iy OCBOEHUS JMUCLIUTIIVH:
BBICOKOTEMIIEPATYPHBIE ~ KOMITIO3UIIAOHHBIE  MATEPHAJIbI,  MCIIBITAHUE
KOHCTPYKIIA M3 KOMMO3UIIMOHHBIX MATEPHMAJIOB, KOHCTPYKIIUM PAKETHO-
KOCMUYECKOI TEXHUKU W3 KOMIIO3UIIMOHHBIX MATEPHAJIOB, IIOJAIOTOBKA K
MMPOLIEAYPE 3AILIMTHI U 3AIIIATA BIITY CKHOM KBAJIMOUKAIIMOHHON PABOTBL.

[TpeaBapuTe/bHBIE KOMITETEHIH, COPMUPOBaHHbBIE ¥ 00yUArOIerocs 0 Hayaia W3y4YeHus IUCIUTTHHBL:
¢ OIIK-1 — CrniocobeH PUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHepHbIe 3HAHWSs, METO/IbI

MaTeMaTU4YeCKOIro aHa/ii3d U MOZie/IMPOBAaHNA, TeOPeTHYeCKOI'0 U SKCIIepUMEHTA/IbHOI'O NCC/1elOBAHUA B
Hpoq)ECCHOHaHLHOﬁ AedATe/IbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g%,
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Paaaen 1. OCHOBHBIE NOHATHS TeOPHH PeaKTHUBHOI'0 ABH)KeHUHA. Tlnockocts CTpe}'ll:GI;I u
3 5 TpaekTopusi. CCTeMbl KOOPAUHAT U YIJIbI, ONpe/ie/Isitol1e M0/I0KeH e PaKeThl B 15 7 2 5 8 10
npoctpaHcTBe. Tsra v yzenbHsiit ummyasc Y.
3 5 Paspen 2. /IBi)keHHe pakeT 110 TPaeKTOPHH. YPaBHeHUs /IBH)KeHUs! paKeTbl Ha aKTUBHOM 16 3 3 0 13 20
yuacTke rioseTa.
Pa3pen 3. KOHCTPYKTHBHO - KOMIIOHOBOUHBIe cxeMbl JIA. Oco6eHHOCTH KOMITOHOBKH JIA
3 5 Ppa3MYHOro HasHaueHust. KOHCTPYKTHBHBIE CXeMbl CYXUX U TOIUIMBHBIX OTCEKOB, /IEMEHTHI 14 6 2 4 8 10
cn10Boro Habopa. AspoguHamudeckue cxembl JIA.
Paspen 4. Oprans! ynpas/ieHusi pakeraMmu. OpraHbl yripaB/ieHHs! pakeTaMH.
3 5 AspopriHaMHuecKye U ra3oMHaMUYecKre opraHbl yrpaeiaeHus. PpHeKTUBHOCTb Pa3/IMUHbIX 10 > 2 0 8 10
€r1ocoGoB yrpas/ieHust. PysieBble MallMHbI, UCIIO/b3yeMble [/Isi IPUBO/A OPraHOB YIIPAB/IEHHSI.
VlcTouHMKY SHePruM /sl py/ieBbIX MallMH.
Paspen 5. PakeTHblIe ABHraTe/Id TBEP/0ro TOIUIMBA. TBep/ible pakeTHbIe TOI/IMBA.
3 5 OcHoBHble TpeGOBaHUs K TOM/IMBaM. [|ByXOCHOBHBIE TOIUIMBA. CMeceBble TOIUIMBA. 14 6 P 4 8 10
3aBHUCHMOCTb CKOPOCTH TOPEHMSI OT [JaB/IeHUs M HayabHOM TeMIlepaTyphl 3apsizia.
Koncrpykuus apuratens PATT.
Paspen 6. JKupkocTHble pakeTHble ABurare . TpeGoBaHus K ToruiBam. [Tporiecce!
3 5 rpeo6pasoBaHHsi TOTIMBA B Kamepe cropaHusi. KOHCTPYKLMsI JBUraTe/IbHOM YCTaHOBKH. 10 2 2 0 8 10
Cucrembl T10A4a4u TOIIMBA.
Paspen 7. Cucremsl ynpas/ieHus JIA. ['Mpockonyyeckye CUCTeMbl yIIpaB/ieHus.
3 5 VIHepijiianibHasi CHCTeMa yIpaB/eHusl, TPUHLMM JeficTBus. ['MpocTabunusupoBaHHas 13 6 2 4 7 10
riatopma. Crioco6bl yripaB/ieHus JaJbHOCTBIO MOJEeTa.
3 5 Pa3pen 8. Oco0eHHOCTH ycTpoOiicTBa H (PYHKIIMOHHPOBAHHUs PaKeT Pa3HbIX K/IACCOB. 16 P 2 0 14 20
COBpEMeHHBIe TpeGOBaHI/lH K pakeTaM M pakeTHbIM KOMILJIEKCAM Pa3/IMYHOI0 Ha3HaYeHUs.
Bcero 3a 5 cemecTp 108 34 17 17 74 100
Bcero no gucuuniMHe 108 34 17 17 74 100
3.2. JIaGopaTopHbIil NPAKTHKYM
Oo0neMm,
No Homep n HaumeHOBaHHe
Tema JIﬂﬁOpﬂTOpHOI‘O MNPpAaKTUKYMd aya.
n/n Pa3ae/ia JUCIUIIINHbI
JacoB
1 Pasgen 1. OCHOBHBIE TOHATUS N3yuenne ycrporicTBa U (GyHKLIMOHUPOBaHUS 5
TEOPUH PeaKTUBHOTO JIBIDKEHHS.  |IBYXCTyTeH4daTol bannvcTuueckoi paketsl. BP 8K99.
9 Pa3zpnen 3. KOHCTPYKTHBHO - N3yuenue ycTpoicTBa v (GyHKI[MOHUPOBAHMS 4
KOMITIOHOBOYHBIE cxeMblI JIA. aBUALIMOHHOW ympas/sieMol pakeTsl P - 3C
3 Pa3gen 5. PakeTHble ABuratenii  |/A3yueHue ycTpoiicTBa U (YHKIIMOHUPOBAHUS 4
TBEpZIOro TOI/IMBA. 3eHUTHOM yTIpaB/isieMoit paketsl "Top - M1"
4 Pasgen 7. Cuctemsl ynipaBneHust  |V3ydyeHve yCTpoiicTBa U (PyHKIIMOHUPOBAHKS 4
JIA. TIPOTUBOTAHKOBOM yIIpaB/isieMo pakeTsl 9IM 14
Bcero 3a 5 cemectp 17
3.3. CamocrosTenbHas padora crygenra (CPC)
Homep n
Ne HaMMeHOBaHHe OoneMm,
CopepikaHue yueOHOro 3aJaHusA
n/m pa3aesia JdacoB
AUCIIMII/TUHBI
Paszpen 1. OcHOBHBIE
HOHSITHS TEODHH ITnockocTh CTPEHB6LI " TPA€KTOPUs. CucreMsbl KOOpAWHAT U YIJIbl,
1 p oTpe/ieIsItoLMe TIOI0KeHe PAKeThl B POCTPAHCTBe. Tsara u 8
P€aKTUBHOI'O u
yZe/bHbIN UMITyIsC Y.
ABYDKEeHM.
Pazpen 2. [IBwkeHue
2 ‘YpaBHeHUs ABVKEHUS PAKeThl HA AKTUBHOM y4acTKe I10/1eTa. 13
PadKeT 10 TPA€KTOPHH.
3 |Pa3sgen 3. Oco6eHHOCTH KOMITOHOBKU JIA pa3/iMyHOro Ha3HaueHwUsl. 8
KOHCTPYKTI/IBHO - KOHCprKTI/IBHI:Ie CX€MBbI CYXUX U TOIIJIMBHBIX OTCEKOB, 3/IEMEHThI
6 37542




KOMIIOHOBOYHBIE
cxeMbl JIA.

CWJIOBOTO Habopa. AspofitHaMudeckre cxeMbl JIA.

Paspen 4. Opransl

OpraHbl ynpaB/ieHUst pakeTaMu. A3poivHaMHUYecKre U
ra3ofMHaMuuecKye oprasbl ynpasneHus. OPQPeKTUBHOCTb Pa3IMUHbIX

4  |ympaBieHMd criocoboB ympaB/ieHus. Py/eBbie MalllHbI, UCIIO/b3yeMble JIIst 8
pakeTamu. TIPUBO/,A OPraHOB yIpaB/ieHUsl. VICTOUHUKY SHepPIUU JJ1s1 PYJIeBbIX
MallWH.
TBep/bie pakeTHbIe TOTUHBa. OCHOBHBIE TPeOOBaHMS K TOTUTBAM.
Pa3nen 5. PakeTHble
JByxoCcHOBHBIe ToIMBa. CMeceBble TOI/IMBA. 3aBUCUMOCTb CKOPOCTHU
5 |ABUrareu TBepZoOro N 8
rOpeHMs OT JjaB/leHUs U Haua/lbHOU TeMIleparyphl 3apsja.
TOI/IUBA.
Koucrpykuus asurarens PITT.
Paspen 6. TpeboBanus K ToruBaM. [Iporieccrl mpeobpa3oBaHust TOTIIMBA B
6 [’KugxocTHble Kamepe cropaHus. KOHCTpyK1Ms ABUraTe/lbHON ycTaHOBKU. CHCTeMBbI 8
pakeTHbIe ABUraTe/y. |I0fauy TOILIUBA.
I'mpockonuueckye CUCTeMEI yIipaB/ieHus. IHepLiyaibHas CUCTeMa
Pazgen 7. Cucremsl N
7 yTIpaB/ieHus], IPUHLUI JecTBUs. ['MpocTabuni3upoBaHHast 7
yrpasieHus JIA.
riardopma. Criocobb! yripaBieHus JajbHOCTBIO T1071eTa.
Pazgen 8.
OcobeHHOCTH
8 yCTpOiiCTBa U CoBpemeHHbIe TpeOOBaHUs K pakeTaM M PaKeTHbIM KOMILIEKCaM 14
(YHKLIMOHMPOBaHUSl  |pas/IMYHOr0 Ha3HauYeHHUsl.
pakKeT pa3HbIX
KJ/1aCCOB.
Bcero 3a 5 cemecTp 74
4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI
CEMECTP HEJEJ/IN CEMECTPA
12 3 4 5 |67 8 9 (10 1 12| 13 14 15 |16| 17
5 Otu. o JIP| [TekK|P| |Otu. no JIP|TexkK|JP|Otu. o JIP| |TekK|Otu. no JIP|TexK|/IP|3au.

‘YciioBHbIe 0003HAUCHUA:

o JIP — apiarHOCTHUeCKasi paboTa;
e Ortu. o JIP — otyert no JIP;
¢ TekK — BOMpPOCHI /IS TEKYIIIETO KOHTPOJIS;

® 344. — 3a4eT.

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

[TMarHocTuyeckasi pabora;
oTuet 1o JIP;

BOTIPOCHI /I/1s1 TEKYIL[eT0 KOHTPOJIS.

HpOME)KYTO‘lHaH dTTecTalud rMpoBOAUTCA B Q)opMax:

3a4yeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. Apunoga O. B., Oxounnckuii 1. M., OxounHckuii M. H., OxounHckuii M. H.. VicTopysi ¥ KOHCTPYKLIMH.
, 2023, 3n1. pec.

2. B. H. HoBukos, b. M. ABxumoBuy, B. E. BeiituH. . OCHOBBI yCTpPOHCTBA U KOHCTPYUPOBaHUS
JieTaTe/bHBIX arrapaToB. M.: MairMHocTpoenue, 1991, 10 sk3.

3. JI. H. bri3oB, B. C. Benbropckuii, C. H. EfbIfuH. . YCTpoMCcTBO U GYHKIIMOHUPOBaHKEe aBUAI[MOHHOMN
paketbl P-3C. CIT6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2018, 82 3Kk3.

4. M. H. OxouuHcku#. . PakeTsi-HOCHUTeM kocMrdeckux armnaparoB. CI16.6I'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016, 60 3k3.

5. C. H. EnpuuH. YerpotictBo v ¢pyHKUMoHupoBanue paketsl 8K99. CIT6.BI'TY "BOEHMEX" um. [I. @.
Ycrunosa, 2010, 79 3K3.

6. C. H. EnbLiyH. . 3eHUTHBIM pakeTHbIH Komiuieke "Top-M1". CIT6.BI'TY "BOEHMEX" um. [I. ®.
Ycrunosa, 2015, 84 3k3.

7. C. H. EnbriuH. . TIpOTMBOTAHKOBBIN pakeTHbIN komrieke 9K14M ("Manrotka™). CI16. BT TY
"BOEHMEX" um. I. ®. YctuHoBa, 2016, 134 3K3.

5.2. JloronHUTeENBbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCsl.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — dynnamenTansHas 6udmoreka BI'TY «BOEHMEX» um. [].D.
Yerunosa. — ®yHpamenTanbHas 6ubmioreka BI'TY « BOEHMEX» um. [1.®. YcTuHOBa.

CoBpemeHHbIe TIpo¢eCccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro douia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUT.

VHdopmalioHHble CIIpaBOYHble CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- Kouncynsraatllntoc- nvHGOpMaLlMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.
5.5. IIporpaMMHOe 0becIieueHHe:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMogelicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. 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:

1. Ay,E[I/ITOpI/ISI C YHMCJIOM MMOCaA0YHBIX MeCT He MeHbIIIe KO/IMUeCTBa O6yan-O]l[I/IXCH;
2. AYP P-3C (K13);

3. 3YP "Top-M1" (9M33);

4. TITYP "Mamorka" (9M14M);

5. YBP [T 8C992 (8K99).

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
5 K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 1 ®YHKIIMIOHUPOBAHMUE JIETATE/IBHBIX AITIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda YCTPOMICTBO U ®YHKIIMOHUPOBAHUE JIETATE/IBHBIX AIIIIAPATOB
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MporpaMMbl TMOATOTOBKM 10 HampasieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMuUKA. JyCUUTIMHA
peanusyercsi Ha (akynerere A PakerHo-kocmudeckass Texuuka BI'TY "BOEHMEX" um. [].®. YcruHoBa
kadenpoit A1 PAKETOCTPOEHUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-4.5 CriocobeH MPUMEHSTh COBPEMEHHbIE HAay4YHble W OOIIeTeXHUUYEeCKHe TOAXO/bl U 3HAaHUS B 001acTH
TPOEKTUPOBAHUS, KOHCTPYHUPOBaHUS 1 DYHKIIMOHUPOBaHUS PAaKeTHO-KOCMUYeCKOM TeXHUKU.

CojiepkaHue JWCLUIUIMHBI OXBaTbiBaeT KPYT BOIPOCOB, CBSI3aHHBIX C YCTPOWCTBOM U (YHKL[MOHHDOBaHUEM
JieTaTe/IbHBIX arrapaToB Pa3/IMUHOr0 Ha3HAYeHHsl.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e otuetT 1o JIP;
e BOIMPOCHI /ISl TEKYIIETO KOHTPOJIS.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsTus (17 4.), naboparopsslii npaktikym (17 4.), camocrositesibHasi paboTa
cTypenra (74 a).
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IIpunoxenue 2

. K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 11 ®YHKIIMTOHUPOBAHMUE JIETATE/IBHBIX AIIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PexkomMeHaIuu 1o 0CBOEHUIO

JUCIHMILIHHBI /1A CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

HaumeHoBaHue paboThI

PekoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3;(e11 1. OcHOBHBIE TTIOHATHUA TE€OPHUHU PEAKTUBHOI'O ABU)XE€HUSA.

[TnockocTb cTpenbObl U TpaekTopusi. CUCTEMBI
KOOD/ZIMHAT U YIVIBL, OIIpe/eItoliye NI0JI0’KeHNE PaKeThl
B IIpocTpaHcTBe. TAra u yaenbHbIi uMmnynsc Y.

C. H. EnbLuH. YCTpOHCTBO U
(yHKUMOHUpOBaHUe pakeTbl 8K99:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctrHOBa, 2010 (BCe)

M. H. OxouuHCKui. . PakeTsl-
HOCHUTEeIN KOCMUYeCKHUX arlaparoB:
CII6.6I'TY "BOEHMEX" um. [1. ®.
YctrHoga, 2016 (1)

B. H. HoBukos, b. M. ABX1IMOBHU,
B. E. BeiitTuH. . OCHOBBI yCTpOMCTBa
Y KOHCTPYHUPOBaHUS JleTaTeIbHbIX
anmnaparos: M.: MammHocTpoeHue,
1991 (1,2)

Wrtoro no pasgeny

1

Pazgen 2. [IBxkeHue p

dKeT I10 TPAEKTOPHUH.

YPaBHeHI/IH ABIKeHUs pPAKETbl HA dKTUBHOM y4adCTKe
rioJjeTra.

B. H. HoBukog, b. M. ABxuMoBMY,
B. E. BeiiTuH. . OCHOBBI yCTpoOiCTBa
Y KOHCTPYHPOBaHUS JIeTaTebHbIX
arimaparoB: M.: MammHoCcTpoeHue,
1991 (2)

13

Wtoro mo pa3neny 2

13

Pazgen 3. KOHCTPYKTHMBHO - KOMIIOHOBOUYHBIe cxeMbI JIA.

OcobeHHOCTH KOMITOHOBKH JIA pa3nnyHoro
HasHaueHWs1. KOHCTPYKTHBHBIe CXeMbl CYXUX U
TOTJIMBHBIX OTCEKOB, 3JIeMEHTHI CUJIOBOTO Habopa.
AspogrHaMuueckre cxemsl JIA.

JI. H. Bei30B, B. C. Bensropckuii, C.
H. EnbuyH. . YcTpolicTBO 1
(yHKI[MOHUPOBaHUe aBUALIMOHHOMN
paketnl P-3C: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2018 (Bce)

Apurnosa O. B., Oxouunckutii [1. M.,

H.. Vcropus v koHCTpyKLmu: , 2023
(L, 2)

B. H. HoBukos, b. M. ABX1IMOBHU,
B. E. BeuttuH. . OCHOBBI YCTpOWCTBa
Y1 KOHCTPYHPOBaHUS JleTaTeIbHbIX
anmnaparos: M.: MammHocTpoeHue,
1991 (1-3)

OxounHckuii M. H., OxounHckuii M.

Wroro no pasgeny 3

Paspen 4. Oprassl ynpaB/jieHHUs1 paKeTaMH.

Opl" dHbI YIIPaB/IEHWS DAKETAMU. A3p0,ELI/IHaMI/IquKI/Ie u

11
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rasofiuHaMuy4eCKye OpraHbl yIIpaBieHusl. B. E. BeuttuH. . OCHOBBI YCTpOCTBa

SddeKTUBHOCTb Pa3IUUHBIX CIIOCOOOB yIIPABIeHHSI. Y KOHCTPYHUPOBAHUS JIeTaTe/IbHbIX
PyneBble MalllMHbI, UCTIO/Ib3YeMBIe [J1s IPUBOJA armnaparos: M.: MalvHoCTpoeHue,
OpraHoB ynpasjieHus. VICTOUHUKY SHepruu Ajs 1991 (2,3)

PYJIEBBIX MaIWH.

Wroro no paspeny 4 8
Paspgesn 5. PakeTHble fBUrare/y TBepAOro TOIIMBa.
B. H. HoBukos, b. M. ABX1IMOBHU,
B. E. BeiitTuH. . OCHOBBI yCTpOMCTBa
TBep/ible pakeTHbIe TOTUTMBA. OCHOBHBIE TPEOOBAHUS K | W KOHCTPYUPOBAHMS JIETATETbLHBIX
TOr/iMBaM. /JIByXOCHOBHBIe TOIUIUBa. CMeceBbIe anmaparoB: M.: MalMHocTpoeHue,
TOIUIMBA. 3aBUCUMOCTb CKOPOCTU FOPeHHUsI OT [iaB/IeHUst 1991 (5) 8
Y HauaJbHOMU TemriepaTyphl 3apsifa. KoHcTpyKius C. H. EnbLyH. . 3eHUTHBIN paKeTHBIN
npurarenst PATT. komriekc "Top-M1": CIT6.BT'TY
"BOEHMEX" um. 1. ®@. YcTHHOBa,
2015 (Bce)
Wroro no pa3geny 5 8
Paspen 6. )KuakocTHbIe pakeTHbIe ABUraTe/Iy.
B. H. HoBukos, b. M. ABxrmMoBMY,
TpeboBanus K ToruuBam. [Tporjeccel mpeobpa3oBanusi | B. E. BeiituH. . OCHOBBI yCTpOCTBa
TOIIMBA B Kamepe cropaHus. KoHCTpyKius Y KOHCTPYHPOBaHUS JIeTaTelbHbIX 8
JIBUTaTe/IbHOW ycTaHOBKU. CHCTeMBI T0/jauy TOTIMBA. | anmaparoB: M.: MalvHoCTpoeHue,
1991 (5)
Wroro no paspgeny 6 8
Paspen 7. Cucremsl ynpassienus JIA.
B. H. HoBukos, b. M. ABx1iMoBUY,
B. E. BeuttuH. . OCHOBBI YCTpOWCTBa
Y KOHCTPYHPOBAaHUS JIeTaTeTbHbIX
I'mpockonuyeckye CUCTEMBI YIIpaB/IeHUS. anmnaparos: M.: MammHocTpoeHue,
NHuepymanbHas cucTema yrpasjieHus], IPUHLIAT 1991 (3,4) 7
neiicteus. ['upocrabunmusupoBaHHast niatgopma. C. H. EnbiuH. . [IpoTUBOTaHKOBBIN
Crioco0bl yIipaB/ieHus AaIbHOCTBIO T10/IeTa. pakeTHbIN KoMriiekc 9K14M
("Manrotka"): CIT6.BTTY
"BOEHMEX" um. [I. ®. YcTrHOBa,
2016 (Bce)
Wrtoro no paspeny 7 7
Pa3gen 8. Oco0eHHOCTH YCTPOMCTBA U (PYHKIJHOHMPOBAHUS PAaKeT Pa3HbIX KJIACCOB.
B. H. HoBukog, b. M. ABxuMoBMY,
B. E. BeiituH. . OCHOBBI yCTpOUCTBa
CoBpeMeHHbIe TPeOOBaHHUS K PAaKeTaM U PaKeTHBIM 14
KOMIL/IEKCaM Pas3/IMuHOrO Ha3HAYeHMUs.. " KOHCpr,Hpo?aHHH /IeTATE/bHBIX
ariraparoB: M.: MalnHOCTpoeHue,
1991 (6,7)
Wroro no pa3geny 8 14
12 37542




IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 1 ®YHKIIMOHUPOBAHUE JIETATE/IbHBIX AIIIIAPATOB

®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 oTuer 1o JIP;

*  BOIIPOCHI /IJIs1 TEKYIIIETO KOHTPOJIS;
e 3aueT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Otuer o JIP

B nponiecce BinosiHeHNs 1a00paTOPHBIX pabOT CTY/eHThI U3y4aroT 00pasLibl PAKEeTHOM TEXHUKH,
pacIioyioykKeHHbIe B Kiacce Kadeapsl Al.
3ammra 1abopaTopHBIX paboT OCYILeCTBIISETCS B BH/e OTBETOB Ha BOTIPOCHI ITPETIo/jaBaTesisi 0 YCTPOHCTBY U
NpyHOUINaM (QyHKLMOHUPOBaHHUs M3ydyaeMoro oopasija. OTBeTEI JO/KEH COMPOBOXKAATHCS 1eMOHCTpaLe
3JIEeMEHTOB KOHCTPYKLIMY C UCII0/Ib30BaHUEM MMEIOLLer0Cs U3 eHs.
Kputepuu orjeHrMBaHUA BbINOIHeHus JIP:
«CI,aHO» - IAHO He MeHee 75% BepHBIX OTBETOB Ha BOMPOCHI NperojaBare’is;
«He CA,aHO» - TIPaBWIbHBIX OTBETOB MeHee 75%.
ITpumeps! 3af:aBaeMbIX BOIIPOCOB cogepxkarcs B YMK no gucuuriige.

Bonpocs! /A TeKyiero KOHTPoJis

KoHTpo/b ycBOeHHUS yueOHOTo JIEKIIMOHHOTO MaTepuara poBojaTcs B opMe cobece/loBaHus, B XOfie
KOTOPOTO CTyZeHT OTBeuaeT Ha BOTIPOCHI TIPeTIoZaBaTe/is.
KoHTposibHOE MeponpusTHe CUNTAETCS BHITIOHEHHBIM, eC/TU CTYZIeHT [ja/l He MeHee [IBYX IPaBU/IbHBIX
OTBETOB.
[lepeueHb BOTIPOCOB /|71 TEKYIL[ET0 KOHTPOJISL BXOAUT B cocTaB ¥ MK [HCIUITUHBI.

3auert

3ayeT CUMUTaeTCs CAaHHBIM 1 OGy‘-IaIOLL[HﬁCH MOJIyudeT OLI€HKY «3a4TeHO», €C/IX BbITIO/IHEHBI BCE
KOHTPOJIbHbIE ME€DOIIPUATHA, Hpe,quMOTPEHHbIﬁ pa6oqe1>'1 HpOl’paMMOﬁ JUCLUATIINHBI.

13



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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3 5 Paspen 1. OcHOBHBIE IOHATHUSA TEOPUH 15 7 9 5 8 10 Otuer o
PeaKkTUBHOI'0 JBMKEHUS. JIP
Bormpocs!
3 5 Paszpgen 2. [IBlkeHue pakeT 1o 16 3 3 0 13 20 TSt
TPaeKTOpPUM. TeKyLLero
KOHTPOJISA
3 5 Paspen 3. KoHCTPYKTHBHO - 14 6 9 4 8 10 Ortuer 1o
KOMIIOHOBOYHBIe cxeMbl JIA. JIP
Bormpocs!
3 5 Paspgen 4. Opranbl ynpaB/jieHUst 10 7 9 0 8 10 TS
paKeTaMu. TeKYyLLero
KOHTPOJISA
3 5 Pa3pen 5. PakeTHbIe ABUTaTe/I! 14 6 9 4 8 10 OrtyeT 110
TBEpP/J0ro Ton/jiuBa. JIP
Bormpocs!
Paspgen 6. )KuKocTHbIe paKeTHbIe TSt
3 5 10 2 2 0 8 10
JABUraTe/IH. TEKYyLLero
KOHTPOJISA
3 5 |Pa3gen 7. Cucremsl ynpassieHus JIA. 13 6 2 4 7 10 OTI;;; 1o
Pazgen 8. Oco0eHHOCTH yCTPOHCTBA H BOHJP;;)CH
3 5 |pyHKIHOHMPOBaHMSA PAKeT Pa3HbIX 16 2 2 0 14 20 i
TeKyLLero
KJ/1aCCOB.
KOHTPOJISA
Bcero 3a 5 cemecTp 108 | 34 | 17 17 74 100
Bcero mo AuCIUILUIHHE 108 | 34 | 17 17 74 100
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OrneHouHbIe MaTepUa/bl M0 JUCHHUILIUHE YCTPOMICTBO U OYHKIIMOHUPOBAHUE
JIETATEJIBHBIX AIITIAPATOB

ITK-4.5 - CnocoGeH npumeHsmb coepemMeHHble Hay4YHble U 00ujemexHuy4ecKue nooxoobl U 3HAHUs 8
ob1acmu npoeKmupoeaHus, KOHCMpPyupoeaHus u YyHKYUOHUPOBAHUSI PAKEIMHO-KOCMUYEeCKOU MeXHUKU

Ne 1 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET
Pakera - 3710:

Ne 2 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BepPHYTHI 000CHOBAHHBIN OTBET
Cuna TAryd pakeTHOTO JIBUTaTesIs - 3TO:

Ne 3 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
YcTaHOBHTE COOTBETCTBUE OIpe/eIeHui:

1. Yron taHraxa.

2. Yros araku.

3. YroJ pbiCKaHbsl.

A - yron Mexly pofilo/ibHOU ochio JIA U ee rpoeKiyeli Ha TVIOCKOCTb CTapTOBOTIO TOPU30HTA.

B - yron mexay npozonbHO# ockio JIA 1 npoeKijyieli BeKTOpa CKOPOCTH Ha TJIOCKOCTh CTPEJTbOBL

B - yron Mmexxay npofionbHOM ockio JIA U rpoekiyeit BeKTopa CKOPOCTH Ha IJIOCKOCTb TeKYIIero
TOpU30HTA.

Ne 4 TlpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
YcraHoBUTe COOTBETCTBUE:

1. YcroituuBocTs JIA.

2. YnpasisieMocCTs JIA.

3. ManeBpeHHOCTE JIA.

A - nBUTaTHCA 10 33/]JaHHOI TPaeKTOpHH.
b - pearrpoBaTh Ha KOMaH/bI OnlepaTopa.

B - aBurarbcs mo KpUBO/IMHEHHOW TPAaeKTOPHH.
Ne 5 TIlpounTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

Ycranosute THUIIOBY1O IMOC/1€0BaTE/JIbHOCTE 3/IEMEHTOB KOHCTPYKTI/IBHO-KOMHOHOB0‘-IHOI>1 cxembl BP c
PITT.

1. TTomne3HbIit rpys3.

2. 'o/I0BHOM OTCeK.

3. Cucrema ynipaB/ieHUs .
4. TIpubopHBIi OTCEK.

5. 3apag TT.

6. POTT.

7. XBOCTOBOU OTCEK.
Ne 6 IlpouMTaiiTe TEKCT U yCTAaHOBUTE IOC/IE[0BaTeIbHOCTD

YcTaHOBHTE THUTIOBYIO TIOC/IEI0BATETBEHOCTD CJie/JOBaHUSI OT/AETbHBIX yUacTKOB TI0JIeTa
IByXcTyrieH4aToi bP.

1. Crapt.
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Ne 7

Ne 8

2. BreiBesieHue.

3. INpuuenvBanue.

4. HaBepgeHue.

5. Pa3nienenue cryrneHen.

6. Otgenenue I'U.

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

OYHKIUIO TIPOZOJILHBIX 3/IEMEHTOB CHJIOBOTO Hab0pa B TOMJIMBHBIX 6aKax pakeT BBITIO/IHSET:
1. TyHHe/bHBIN TPYOOIIPOBO,

2. JaBjieHre HaJyBa

3. IPOMEXXYTOUHOE AHUILEe

4.3/1eMeHTbI AaTUYMKd KOHTPOJIA YPOBHA TOIVIMBA

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET U 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

Pacrionaraemsle neperpysk Inpu ABwxeHuu 3YP onpepesnsorcs:
1. IpouHOCTBIO KOHCTPYKLnU JIA

2. CKOPOCTBIO [IBVKEHUS PaKeTbl

3. MeTOZIOM HaBeJeHHs

4. CKOPOCTBIO IBVKEHUS 1[eJTH

[TpouwnTaiiTe TEKCT, BbIOEpHUTE MPABU/IBLHBINA OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

MeToy HaBeZieHUs], TIPH KOTOPOM B KaXK/IbIii MOMEHT BpEMeHH BEKTOP CKOPOCTH paKeThl HAallpaB/ieH Ha
1[eJTb:

1. meTog 3-X TOUEK
2. MeTO/] TIPOTIOPIIMOHAILHOTO CONMMKeHNsT
3. MeTo/] TIOTOHU

4. MeTO[, TIapaslIe/IbHOTO COMKeHNsT

Ne 10 TTpouuTaiiTe TeKCT, BEIOEpUTE TPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOIL[HE BEIOOD

OTBETOB
AspogrHaMHUYeCKHe PYJH - 3TO OpPraHbl yIpaB/ieHusl, 00eCrieunBarole yrpas/eHHe 10 yIy:

1. ataku
2. pbICKaHbs
3. KpeHa

4. TaHraXka

Ne 11 HpoanaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OGOCHOB])IBEIIOLL[I/IE BbI60p

OTBETOB
AspogriHaMyYeCKHe PYJIH - 3/1epOHbI, 3TO OPraHbl YIIpaB/eHus, 00ecrieurBaroLyie ypaBaeHue 1o yIy:

1. araku
2. pPbICKaHbA

3. KpeHa
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4. TaHraXka

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpUTE NPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOIL[ME BEIOOD
OTBETOB

YTos1 yCTaHOBKY A -TUPOMHTETpaTopa BeIOMpaeTCst U3 yCIoBUs 0becrieueHust
1. MakcuMasnbEHOM 1abHOCTH TT0J1eTa

2. MaKCUMaJIbHOM TOUHOCTH CTPEJThObI

3. 3aIaHHOU JA/TLHOCTH TIOJIeTa

4. COOTBETCTBYIOIIeM OpUeHTAaIUH TI1aT()OPMbI
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