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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HekaH dakynbTeta

HOnakos JI. I1.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IJHEPI'OYCTAHOBKUM HA TBEPAIOM TOIIV/IUBE

HamnpasyieHnue/cnenaaibHOCTb 17.05.02 CTpe/iKoBO-MyIIIeUHOE, apTH/I/IEPHICKOE H PAKeTHOE OpY)KHe
IO/ATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma JKcIuTyaTanusa BOOPYXeHHs M BOGHHOH TeXHMKH (110 00/1acTAM M BHaM)
MOArOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust Croenyajaurer
®opma o0yueHHs OuHas
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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)

17.05.02 CtpenkoBo-nyuieyHoe, apTUJIEPUIICKOe M PaKeTHOe 0pyKue
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
CagesnibeB Cepreii KOoHCTaHTUHOBUY, K.T.H., IOLEHT, JOLIEHT

[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

BY1] Boennbiii Yue0Hbrii LleHTp

3aBeaytoimii Kadezapoii JlosuHCKMit A.T.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JHEPI'OYCTAHOBKMU HA TBEPJOM TOII/INBE

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:

OIIK-1 — cnoco0GHOCTh TIOHMMATh LieId W 3aJaud WH)KeHepHOM [esiTe/IbHOCTH B COBPEMEHHOW Hayke U
TIPOM3BO/ICTBE
OIIK-5 — CrocoOHOCTb PYKOBOJMTH KOJUIEKTUBOM B C(epe HWHKeHepHO-KOHCTPYKTODCKOM [iesTe/TbHOCTH,

reHepUPOBATh, OLIEHWBATH U UCII0/Ib30BATHL HOBLIE MHXXEHEDHLBIE UEeN

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-1

3HAHUA:

Liesieil ¥ 3a/iad MHKeHepHOU [J1esiTelIbHOCTH;

YMeHUs:

(hopMyIMpOBaTh 3alauul B UH)KEHEPHOM /leaTeTbHOCTY;

HaBbIKU:

pellleHus] UH)KeHEePHBIX 3a71au B 00/1aCTH HEpreTHUeCKUX YCTaHOBOK TBEP/OTO TOTUIHBA.
OIIK-5

3HAHUSA:

HAaBBLIKOB ()OPMUPOBAHUS OIIeHOK WH)KEHEePHBIX UIel;

YMeHus:

TIPOM3BOAUTD OL[eHKY KaueCTBa pellleHusl MH)KeHePHbBIX 3a7iay;

HaBbIKU:

paboThI B KOJ/IEKTHUBE HaJl PellleHueM WHXXeHEPHBIX 3a/iad.




2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna SHEPT'OY CTAHOBKUM HA TBEPJAOM TOII/IUBE siBnsieTcst AUCLHUTIIMHON
o0s13aTeIbHOM yacTu 6;10Ka 1 MporpamMMbI IOATOTOBKH 110 HarpasieHuto 17.05.02 Cmpenkogo-nyuieuHoe,
apmuaneputickoe U pakemHoe opyxcue.

CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.

CopiepkaHie  JUCHUIVIMHBI ~ SIB/IIeTCA  OCHOBOM Asisi  ocBoeHus gucturuiid: W TOTOBASI
ATTECTAILIS.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUaroOILerocs A0 Havyasa W3yueHus JUCLATUINHBL:
¢ OIIK-2 — CrniocobeH caMOCTOATETLHO MMPUMEHSITH TIPUOOPEeTEeHHbIE MaTEMAaTUUEe CKUE,

€CTeCTBEHHOHAYUHbIE, COLUA/IbHO-KOHOMUUECKHUE 1 HpOClJECCI/IOHa]'I]:HbIe 3HaHUA [Jid pelleHus
WH)XE€HEDHBIX 3d/1a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHbIE 3aHATHA N
B KOHTaKTHOIi ¢hopme Sa
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OIIK-1
OIIK-5

Paszpen 1. O6uee onucanue padorsl PATT. ToruinBa u 3apsijibl. VeanbHblil
uukn POTT. Tepmuyeckuii k. CKOpPOCTb UCTeueHHst. Tsra v y/e/lbHble apamMeTpbl
fBurarensi. Buzpl ¥ cBolicTBa TOMMB. JJByXOCHOBHbIe TOrMBa. CMeceBbIe TOIUIMBA.
T1upoTexHuyeckre cocTaBbl. TeXHOMOTMM NOTy4YeHus 3aps/i0B. MexaHnueckue
XapaKTepUCTHKH TorvB. TpeboBaHusl, TIpe/ibsB/sieMble K TBEP/bIM TOTIMBaM.
OCHOBBI TEPMOJJMHAMUYECKOTO pacyeTa IapamMeTpoB MPOJYKTOB cropanus. ITpowecc
4 8 ropenust B PITT. O61ast cxema ropenust TT. [opeHue {ByXOCHOBHBIX TOIIUB. 45 12 6 6 33 15 15
Ocob6eHHOCTH MPOL{eCCOB TOPEHHs CMeCeBbIX TOIMB. ['opeHne
MeTa//I3UPOBaHHbIX TOIUIMB. 3aKOH cKopocTy ropenust TT. TpeGoBanus K 3apsijiaM
PATT. OcHoBHble dopmbi 3apsgoB PATT. O6iiast noCTaHOBKA 3a1a4r
reoMeTPHYeCKOro MPOeKTUPOBaHNs 3apsza. MeTozbl aHa/mM3a TpaHCchopMaLun
roBepxXHOCTH. OCHOBHBIe (POPMBI 3apsi/10B. MeTo/bl M3MeHeHHs JI0KaIbHOM
CKOPOCTH TOPeHHsl.

Paszpen 2. Buyrpubanmcrudeckuii pacyer PITT. Pacuer nporiecca
BOCIUIaMeHeHusl. PacueT nepuofia criajia jaBjieHusi B IBUraresie.

4 8 BHyTpubannucTHueckuii pacueT B HyJbMepHO# noctaHoBke. Popmyna Bopu. Pacuer| 23 8 2 6 15 15 15
JJaB/IeHHsT TIPY MCITO/Ib30BaHUM KOMOMHHMPOBAHHOTO 3apsiza. Ob1as cxema
BHyTpHbamcTHueckoro pacuera PATT.

Paspen 3. TentoBas 3amura PATT. OcHOBHbIe K/IaCCHI TEIIO3AIUTHBIX
MarepuasioB. PaboTa Terio3aluTHEIX MaTepHasIoB B MPoAyKTax cropanus TPT.

4 8 22 7 2 5 15 15 20

Metozp! pacueta yHoca T3M. Mogenb paspylleHust MaTepHasoB C IPOUHbIM

KOKCOM.

Paspen 4. PerynupoBanue BekTopa Taru U AaBnenus B PITT. IlpepriBanue
4 8 ropeHus 3apsiia. MeToab! U3MeHeHNs! CKOPOCTH FOPeHMUsI. YIIpaB/ieHHe 6 2 2 0 4 20 15
Harnpas/ieHHeM BeKTopa TATH.

Paszpen 5. KoHCTpyKIMA ¥ NPOEKTHPOBAHHE COMIOBBIX 0/I0KOB. AHA/N3 BK/Iazia
pa3/IMUHbIX YacTel cora JlaBans B (popMupoBaHue TAru. IIpoekTrpoBaHye

4 8 /103ByKOBOH yacTH. KOHCTPYKTHBHBIE pellieHHs] KPUTHYECKOrO CeueHMsI. 7 3 3 0 4 15 20
IpoekTrpoBaHKe CBEPX3BYKOBOW YacTH COMia. THITOBbIE CXeMbl KOHCTPYKTHBHBIX
peLeHHH /Il COTUIOBBIX BJIOKOB.

Paspen 6. Ucnbrranus PATT. Tunb! vcnbiTanuid. TUObI CTEHJ0B /151 OTHEBBIX

4 8 CTeH/IOBBIX UCTIbITaHKH. I3MepeHue Taru. VismepeHue jaBnenus. Vismepenue 5 2 2 0 3 20 15
CKOPOCTH ropeHusl. VICTIbITaHKs! Teri03alUTHBIX OKPbITUHA.

Bcero 3a 8 cemecTp 108 34 17 17 74 100 100

Bcero no gucuuninHe 108 34 17 17 74 100 100

3.2. AyAuTOPHBII NPAKTUKYM

No Homep u Oobewm,
o/ HauMeHOBaHHe TeMa NpaKTHUeCKOr0 3aHATHUSA aya.
pasjesia JUCHHUIIMHBI 4acoB
Pacuet u3menenus reomerpu 3apsizia PITT B nporiecce paboThL.
AHanu3 KoHCTpyKLuM fBuraresns. [loctpoenue 3D Mogenu
Pazpen 1. O6mee [Buraresnisi v 3apsija. [lapamerpusaiys 3apsifia ABUratesisi.
1 |ommcanue pabotsl PITT. TTocTpoeHHe 3aBUCUMOCTH ILIOIIA/IM TOBEPXHOCTH OT TOJIIIUHbI 6
Tonnviea v 3apsiipl. CropeBlLero cBoja. PacueT usmeHeHUs: MacC-LEHTPOBOUHBIX
XapaKTepUCTUK 3apsifia U ABUTaTessi OT TO/MUHBI CTOPEeBLLIEero
CBOJA.
Paszien 2. PacueT BHyTpHOA/VTUCTUUECKUX XapaKTEPUCTHK. AHaM3 paboThl
.. |IBUraTessi Ipy¥ aBTOHOMHOM FOPEHUM BOCI/IaMeHuTesIsl. AHaIu3
2  |BHyTpHba/yMCTAUe CKUM 6
pacuer PITTT. TpoLiecca ropeHust 0 MOMEeHTa pa3pbiBa MeMOpaHbl. AHa/IN3
M3MeHeHU [aB/ieHUs] HA OCHOBHOM peXXHMe
Awnanu3 TerioBo#t 3amuthl PITT AHanmu3 TeueHUs U TernaoooMeHa
Ha COTUIOBOM KpBIIIKe. AHa/TU3 TeUeHHs U TeriooOMeHa o TPAaKTy
Pazpen 3. TernoBas
3 sauprra PITTT, coruioBoro 6710ka. AHamM3 pafualMOHHBIX TETJIOBBIX TIOTOKOB. 5
BrI00p Terio3ayTHLEIX MaTepUasoB U OLeHKa WX TIOTPebHBIX
TOJILUH.
Bcero 3a 8 cemectp 17

3.3. CamocronTenbHast padora crygenra (CPC)
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Ne Homep u HauMeHOBaHHe Copep)xaHue yueOHOro 3afaHust Oo0nemMm,
n/n pasjesia JUCHUIIUHBI 4acoB
1 u3yueHHe JIeKLIMOHHOTO MaTephasa usyyeHHe OCHOBHOM U 13
Paszzen 1. Obiee omvcanue JOIIO/IHUTE/ILHON JIUTePaTyphl
pabotel PATT. Tonmpa u TIOJTOTOBKA K /1a00paTOPHLIM 3aHATHSIM I10 TeMaTHKe
2 |3apsafpl paszena opopM/eHre OTUeTa [0 TEMaTHUKe 1abopaTopPHOro 20
3aHATUS
3 u3yueHHe JIeKLIMOHHOTO MaTeprasa usyueHHe OCHOBHOM 1 v
Pazpen 2. JIOTIO/THUTE/IbHOU JITepaTyphl
BHyTpubanmcrrye ckuit TMOATOTOBKA K J1ab0PaTOPHBIM 3aHSITUSIM TI0 TEMaTHKe
4 |pacuer POTT. paszena opopM/ieHre OTUeTa [0 TEMaTHUKe 1ab0paTOPHOIo 8
3aHATUS
5 M3yueHHe JIeKLIMOHHOTO MaTepuasa usyueHue OCHOBHOM 1 6
Paszen 3. Terosas saupTa JIOTIO/THUTE/IbHOU JINTepaTyphl
PIITT. TMIOATOTOBKA K J1aD0PaTOPHBIM 3aHSTHUSM TI0 TeMaTHKe
6 pazzesia oQopmiieHHEe OTUeTa 10 TEMaTHKe 1ad0paToOpHOTo 9
3aHATUS
Pazpen 4. PerynupoBanue .
7 |BeKTopa TAIV 1 /1aBeHMs B H3yueHHe JIeKLIMOHHOTO MaTep1asa 1syyeHHe OCHOBHOH 1 4
PITT. JIOTIO/THUTE/TbHOU JIUTepaTyphbl
Paspen 5. Koncrpykuys u o
8  |[NpoeKTHpOBaHHe COMIOBHIX u3yueHHe JIeKLIMOHHOTO MaTepuasa usyyeHHe OCHOBHOH 1 4
BII0KOB. JIOTIO/THUTETbHOU JTUTepaTyphbl
9 |Pasaen 6. Mcrbrrasms PITT, H3yueHHe JIeKLIMOHHOTO MaTepuaia usyueHue OCHOBHOU U 3
JIOTIO/THUTETLHOM JTUTepaTyphl
Bcero 3a 8 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12(3/4/5| 6 7 8/9/10|11(12/13|14| 15 |16 17
8 AP | Otu. o JIP AP KIloc | AP Ortu. 1o JIP, mud. 3au.

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTHueckasi paboTa;

Ortu. o JIP — otuet 1o JIP;

KIloc — KoHTpO/b TI0CeaeMoCTH;

aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnemyromux dhopMax:
e WArHOCTUYECKas paboTa;
e oruet 1o JIP;
¢ KOHTPOJIb MOCEIIaeMOCTH.

IIpome)xyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. I1. Besnio. . ComioBbie 6710ku pakeTHbIX ABuraresneid. CI16.5I'TY "BOEHMEX" um. [I. ®. YcTHUHOBA,
2019, 5. pec.

2. B.TI. benog. . TemnnoBoe rnMpoeKTUpOBaHue pakeTHBIX Apuratenei. CI16.BT'TY "BOEHMEX" um. /1. @.
YcruHoBa, 2016, 44 5K3.

3. B. I1. Benos. . ComioBble 0710Ku pakeTHbIX Apuratesei. CI16.BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,
2019, 61 >ks.

4. 10. C ConomoHOB, A. M. JlunaHos, A. B. Anues. . TBépAOTOI/IMBHBIE PeryaupyeMble ABUraTe/bHble
ycTaHoOBKM. M.: MawmmHoctpoenue, 2011, 31. pec.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguyeckue U3gaHus:
1. BeCTHHK BO3/[yIITHO-KOCMHYEeCKOH 0O0OPOHBI.

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

1. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyHgamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YCTHHOBA;

2. http://www.tnt-ebook.rui/ — TNT-EBOOK - DneKTpoHHO-0MO/IMOTeYHas CUCTeMa;

3. https://ibooks.ru/ — 3BC AHOyKc.py - 3T0 60/1bI1I0M BEIOOP aKTya/IbHOM JIUTEPaTyphI [Ji7Isl Balllek
OUOMMOTEKH B 3/IEKTPOHHOM BU/IE.

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLIMOHHBIN TIOPTaI TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrautIntoc- nHbOpMalOHHbBIN TTOpTasl ITpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHoe obecrieueHue:
He Tpebyercsl.
5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « 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. IIpakTHyeckue 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
9HEPI'OYCTAHOBKU HA TBEPJOM TOII/IUBE

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia  QHEPTOYCTAHOBKU HA TBEPAOM TOILIMBE sBrisercs JUCLUIUIAHOMN
o0sA3aTelbHON yacTu O10Ka 1 mporpaMmbl MOATOTOBKM IO HampasjieHuto 17.05.02 Cmpenkogo-nyuleuHoe,
apmuiepulickoe U pakemHoe opyxcue. JTUCLUTIIMHA peanu3yeTcs Ha (akynbreTe A PakeTHO-KOCMHUECKOU
texuukyd BI'TY "BOEHMEX" um. [1.®. Yctunora kadeznpoit A1 PAKETOCTPOEHUE.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
OIIK-1 criocobHOCTh TOHMMATh L€l M 3aaudl WH)KEeHepHOM [edaTe/lbHOCTH B COBPEMEHHOM Hayke U
TIPOU3BO/ICTBE;
OTIK-5 crnocoOHOCTL PYKOBOJUTH KOMJIEKTHBOM B Cepe WHKEHEPHO-KOHCTPYKTOPCKOM /IeATeLHOCTH,
reHepypoBarh, OL[eHUBAaTh U HUCII0/Ib30BaTh HOBbIE NH)KEHEPHBIE UJIeU.

ConepkaHue [AWCLMIUIMHBI OXBaTbiBaeT KPYT BOIPOCOB, CBSI3aHHBIX C aHAIW30M, TPOEKTUPOBAaHHMEM U
WCTIBITaHVEM .3HEePrOyCTaHOBOK TBEPIOTO TOTLIUBA.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e otuet 1o JIP;
¢ KOHTPOJIb TTOCEIIAeMOCTH.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTtuueckue 3aHsaTHs (17 4.), camocTosiTeslbHas paboTta
cryzaenta (74 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
9HEPI'OYCTAHOBKU HA TBEPJOM TOII/IUBE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I 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.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHnoBaHue paboThI Pexkomenjyemas iMTeparypa prm:{?éKOCTb’
Pazgen 1. O0miee onucanue padorsl PATT. TonsinBa u 3apa/bl.
M3yy4eHue JIeKLJMOHHOI'0 Marepuasa
v3yueHre 0CHOBHOU U JIOTIO/IHUTE/TbHON 13
JIATepaTyphl 1O. C ConomoHoB, A. M. JlunaHog, A. B. Anues. .
IIOArOTOBKA K ﬂa6opaTopH}31M 3aHATUSAM TBép,L[OTOH]II/IBHbIe perynvpyemsbie ABUTr'aTe/IbHbIE
T10 TeMaTHKe pasziesna opopmiieHHe ycTaHoBKU: M.: MammHocTpoenue, 2011 (1-4) 20
OTYeTa IM0 TeMaTHKe 1abopaTopHOTO
3aHATUS
Wroro no pasgeny 1 33
Paspen 2. BHyrpubanmmcruyeckui pacuer PITT.
H3y4eHue JIeKL[MOHHOI0 MaTepuasna
H3yyeHrie 0CHOBHOM U OMOJHUTE/bHOMN 7
JIATepaTypel B. II. Benos. . TerioBoe poeKTUPOBaHUE
TIO/ITOTOBKA K 1ab0paTOpPHbLIM 3aHATHSAM | PaKeTHbIX Asurareseii: CI16.5I'TY "BOEHMEX"
T10 TeMaTHKe paszienia opopmiieHHe um. JI. ®. YcruHosa, 2016 (2-3) 8
OTueTa o TeMaTHKe JJabopaTOpHOro
3aHATUS
Wrtoro no pasgeny 2 15
Paspen 3. TennoBas 3amuta PATT.
M3y4eHue JIeKLJMOHHOI0 Marepuasa
M3yJyeHrie OCHOBHOMU U IOTIOJTHUTE/IbHOM 6
JIATepaTyphl B. I1. benog. . TeryioBoe poeKTUpOBaHUE
IIOATOTOBKA K naﬁopaTopH},IM 3aHATUSIM PakeTHBIX ,Z[BI/IFHTEJ‘IEI\/'IZ CII6.BI'TY "BOEHMEX"
T0 TeMaTHKe paszea opopMIeHHe um. [I. @. YcruHosa, 2016 (2-4) 9
OTYeTa M0 TeMaTHKe 1abopaTopHOTO
3aHATUS
Wrtoro no pa3geny 3 15
Paspen 4. PerynupoBaHue BeKTopa Try M jasaenus B PITT.
H3yueHe JIeKIIOHHOI0 MaTepuasa B. I1. Besnos. . ConyioBbie GJIOKM PaKeTHBIX
H3yuyeHHe OCHOBHOM U fOMoHUTebHON | auraresneit: CI16.BI'TY "BOEHMEX" um. [T. @. 4
JIUTeparyphbl YcruHoga, 2019 (4-6)
Urtoro no pasgeny 4 4
Pazgen 5. KoHCTpyKIjusi ¥ MPOEKTHUPOBaHNUeE COMJIOBBIX 0/I0KOB.
H3yueHre JeKLMOHHOTO MaTepuasa B. I1. Besio.. . CormnioBbie 6/I0KA PaKeTHBIX
M3yueHre OCHOBHOM U I0NO/HUTe/NbHOM | Aurareneii: CI10.BI'TY "BOEHMEX" um. [I. ®. 4
JTATEPATYPhI YctuHoga, 2019 (4-6)
Wroro no pa3geny 5 4
Pa3pen 6. Ucneiranus PATT.
H3yuyeHye JIeKLIMOHHOI'0 MaTepuasa FO. C ConomoHoB, A. M. JTunanos, A. B. Anues. . 3
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M3y4yeHre OCHOBHOM U [IONIO/IHNTE/BHOM | TBEp/OTOIVIMBHBIE Pery/iupyeMble JBUraTe/IbHble

JIUTePaTyphl ycTaHoBKU: M.: MammHoctpoenue, 2011 (5-7)
Wroro no pasgeny 6 3
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
3HEPI'OY CTAHOBKM HA TBEPJOM TOIIVINBE

®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;

e  KOHTPOJIb MOCEIaeMOCTH;

e muddepeHITMPOBAHHLIN 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

Oryer 1o s1abopaTopHOi paboTe NpesCTaB/IseTCs B IeYaTHOM Bu/ie B hopMmare, IpeiyCMOTPEHHOM
11a6JI0HOM OTYeTa 1o JlabopaTopHOi paboTe.
3aimra oT4eTa poxXoAuT B hopMe JOK/Iazia CTYZeHTa 110 BBINIOHEHHO!H paboTe 1 OTBETOB Ha BOITPOCHI
TiperioJiaBareJisi.
KpuTepuu oLileHMBaHUSI: B CTyuyae ec/i 0hopMIeHHe OTYeTa, JOK/IaJ CTy/AeHTa 10 BBITIOTHEHHOM paboTe 1
OTBETHI Ha BOTIPOCHI MPETIo/jaBaTesisi BO BPeMs 3alllUThl COOTBETCTBYIOT TPeOOBaHUSM, MPEbSIBISEMBIM K
3HAHUSM CTYZIeHTa T10 JaHHOMY /1abopaTopHOMY 3aHSITHIO, OTUET 110 JJabopaTopHOi paboTe cunTaeTcs
TIPUHSTBIM.

OCHOBaHUSIMU /11 ZIOTIOTHUTE/ILHOM I0pab0TKY OTUeTa SIB/ISIOTCS:

* HeOpesKHOe BBIMOJTHEHHe,

* HH3KOe KaueCTBO rpaduueckoro mMareprasna (HeBepHbIi BIOOp Maciitaba uepTeskel, OTCYTCTBHe yKa3aHUsI
eIMHULL U3MepeHus Ha rpadukax),

OTuet He MOXKET OBITh TIPUHAT U TOJJIEXKUT ZI0PabOTKe B CydYae:

* OTCYTCTBUSA HEOOXOUMBIX pa3fiesioB,

* OTCYTCTBUS HEOOXOIUMOTrO0 rpauueckoro MaTepHarna,

* HEKOPPEKTHOM 00pabOTKK pe3y/bTaToB.

KonTpo/s nocemaemocTtu
Bepnercst myTeM Iepek/JIMUKU CTYZI€HTOB, IPUCYTCTBYIOLIUX HA 3aHATUU.
B cnydae nporycka 3aHATHS CTyAeHT [J0/DKeH Mpe/iCTaBUTh pedepar Mo TeMe MPOMyIeHHOro 3aHATHS.

JuddepennupoBanHbIii 3aueT

K cpaue 3aueTa /101y CKalOTCS CTY/I€HBI, BBIMOTHUBILIE BCe TIPAKTHUECKHe PadOTHL.
OuddepeHIMPOBaHHEBIN 3a4eT M0 JUCLUIUIMHE MPOXOAXT B (hOpMe YCTHBIX OTBETOB 00yUaroLerocs Ha 2
TeopeTHUeCKHX BOTIPOCA K 3aueTy, BXOAsIIVeE B COCTaB OuieTa, ¥ BO3MOKHBIE JIOTIOTHUTE/TbHbIE BOTIPOCHI.
[TepeueHsb BOIIPOCOB K 3aueTy BXOAUT B cocTaB Y MK AVCLIUTIIMHEL.
Kputepuu ouieHBaHust
OTBeT Ha KaXK/[blii BOTIPOC U IO OWJIeTy B 11e/I0M OLIEHWBAeTCs 10 MATHOA/UTBHOM IIIKaJIe;
* -"3aYTeHO- OT/IMYHO" BBICTAB/ISETCS MPY Oe3yKOPH3HEHHOM OTBeTe Ha BOIIPOCHI OuseTa U, B 00s13aTe/IbHOM
Topsifike, Ha JOTIONTHUTe IbHBIe BOMPOCHI. [IprueM OTBeTHI Ha I0MOTHUTE/ILHBIE BOTIPOCHI Aar0TCs Oe3
TipeJBapUTe/IbHON TIOATOTOBKHU.
* - [IpaBUWIbHBIE, HO HeJOCTATOUHO I0/IHbIE U YeTKKWe OTBeThI Ha [T0CTAB/IEHHBIe [Ipero/aBareaeM
BOTPOCHI, IIPY FPaMOTHOM TIpe/ICTaB/IeHUN MaTeprasa — «3a4TeHO-XOPOLLO»;
* - "3aUTeHO-y/[0B/IETBOPUTE/ILHO" MOXKET OBITh BBLICTAB/IEHO U TIPH OTBETE TOILKO Ha TIepPBBIH BOTIPOC, Ha
YCMOTpeHHe TpernozaBaresisi, C y4eToM paboThI CTyZleHTa B CEMeCTpe.
* -HelpaBWIbHLIE U HElOJ/IHbIe OTBETHI HA BCE [10CTaB/IeHHbIe IIperojasaresieM BOIIPOCHI IIpU
TeXHUUYeCKU HerpaMOTHOM U3/I0)KEeHUH — «He 3aUTeHO».

[Tprimeps1 BOMIPOCOB [i/151 3aueTa.
1. KI1[] pakeTHOTO ABUTATEJISI.
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. Bnusinue KOHCTPYKTHBHBIX ocobeHHOcTel PITT Ha XxapakTepucTuky JIA

. YnenbHble xapakrepuctuka PITT.

. Ontumusanus PATT Ha ocHOBe MCIO/Ib30BaHUS HeCKONMBKUX TOTI/IMB.

. OcHOBHBIe cxeMbl KOHCTpYKUmi PATT

. OcHoBHbIe popmebl 3apsiioB PATT

. Tursl TBepAbIX paKeTHBIX TOIIMB U 06/1aCTH UX IPUMEHEHMSsI.

. XapaKTepucTuKy 4ByXOCHOBHBIX TPT.

. CocraBbl ¥ XapakTepucTuky cMecesbix TPT

0. Uro Takoe TeryiotTa 00pa30oBaHus BellleCTBa

1. YcnoBHas Gopmysia TOTMBa

12. O6mjas cxema TepMOJUHAMHUECKOTO pacueta

13. OnpefeneHure cocTaBa MPOJyKTOB CrOpaHus

14. Kak u3MeHseTCsl COCTaB NPOLYKTOB CrOPaHUs MPH MepeMellleHnH 110 TPakKTy ABUraress U B COIlIe
15. Kak ornpezie/uTh XapakKTepUCTUKU IIPOAYKTOB CrOpaHUs?

16. KakoBbI 0CHOBHbBIE OT/IMUMS B IIPOLIECCAX TOPeHUs [BYXOCHOBHBIX U cMeceBbIX TPT?

17. OT yero 3aBUCUT COCTAB KOH/|EHCUPOBaHHbIX MPOAYKTOB CrOpaHUs?

18. Kakue ¢usnueckue mporiecchl COMPOBOKIAIOT CrOpaHue MeTal/IMueCKOro roprouero?

19. Kakue rpeumMy1riectBa obecrieurBaeT UCII0Ib30BaHNE META/TMUeCKOTO TOPIOYero U Kakue 1pobsieMsl
CO3JjaeT ero UCIo/b30BaHue?

20. Kakue (hakTOphI OIpeZie/isitoT MHTEHCUBHOCTh BEIHOCA KOH/IEHCUPOBAHHBIX MTPOJYKTOB CrOPaHUs Ha
3J1eMeHThbl KOHCTPYKL[MM [BUTaTess?

21. O6nacTb MpUMEHEHMS U U/lesl TeOMETPUUYECKOTO PacyeTa IIe/IeBoro 3apsja.

22. O6/acTb IPUMEHEHMS U U/Iesl TeOMETPUUYECKOTO pacueTa 3Be3/[4aToro 3apsizia

23. O6/1acTh MPUMEHEHHSI U U/lesi TeOMETPUUYECKOTO pacueTa 30HTUYHOTO 3apsifia

24. MeTo bl pacyeTa u3MeHeHUs1 reomeTpuu 3apsifa PATT

25. ®opmyna bopu

26. Kak paccuurats paboTy ABuraresisi Ha Criafie aBlaeHus ?

27. PacyeT BHYTPUKaMepHOTO [jaBjieHus P aBTOHOMHOM T'OPEHUU BOCTI/IaMeHUTe s

28. PacyeT BHYTPUKaMepHOT0 JjaBjieHusl P COBMeCTHOM TOpPeHUM BOCTI/IaMeHUTeNS U 3aps/ia

29. O6u1as cxema pacyeTa BHyTPMKaMepHOTO JJaB/IeHUs] B ITPe/TI0/I0KEeHHH MTOCTOSTHCTBA TeMITepaTyphbl
MPOZIYKTOB CTOPaHMUs

30. Ob11as cxema pacueTa BHYTPUKaMePHOTO JIaB/IeHUsI B TIPE/TIONIOKEHNH C YUeTOM M3MeHeHHsl TeMIIepaTyphbl
TIPOZIYKTOB CrOpPaHUs TP U3MeHEeHWH [laBIeHus

31. Anamu3 ycroiturBocty pabotet PATT

32. ByiusiHMe Haua/bHOW TeMIiepaTyphl 3aps/ia BHyTpPUKaMepHOe JlaBlieHre

33. Crioco6b! KOHTPOISI 3a MOZAepyKaHueM 3aJlaHHOM KpHBOI [jaB/eHUs TPY U3MeHeHUH BHEIITHHX [lapaMeTpoB
cpefibl

34. PerynupoBaHue CKOPOCTH T'OPeHUs.

35. Ocobennocty ropenust TPT Ha HeCcTallMOHAPHBIX PeXXHUMaX.

36. MeTozpl, UCTIO/Ib3yeMBble [I/Is1 TeOMeTPUYeCKoro npoekTyuposanus 3apsgos PITT.

37. TerooOMeH Ha MepeJHEM [THUILE TBUTATEIS.

38. TernnoobmeH B coryioBoM Osioke PATT

39. PacueT pa/lMallMOHHBIX TEMJIOBbIX MOTOKOB B PIITT

40. PacyeT TemIOBbIX I0JIEH B 3/1eMeHTaxX KOHCTpykuuu PATT

41. Marepuaibl, UCIIO/Ib3yeMble Jj1 u3rotosnenus PITT

42. Ucnionb3oBanue T3M ¢ HerpounbiM KOKcoMm B PIITT

43. Ucnonb3oBanue T3M c npounsiM kokcoMm B PIITT

44, OcobenHocTu TeroobmeHa u paspyiienus: T3, 00yc/oBIeHHbIe BO3IeHCTBUEM KOHAEHCHPOBAHHbIX
MIPOYKTOB CTOPaHUSI.

45. MeToAbl ¥ CTeH/ bl /51 OTIpeJie/IeHUsT TATOBBIX XapakTepucTuk PIATT

46. Metoab! KoHTpO/d fasienus B PATT

47. MeTopb! onpefiesieHNs] CKOPOCTH FOPeHHs U CCIe[,0BaHus rpoLjeccoB ropeHus TPT

48. Ynpasnenue sektopoM Taru PITT

49. Ilotepu efyHuuyHOro umnynsca PATT.

50. Tsara gBuraressi, METOZBI €e pacueTa U U3MepeHust

R, OO WN
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pasgen 1. O0iee onucanue
4 8 |pa6orei PATT. Tominea u 45 | 12 6 6 33 15 | 15 | Oruer no JIP
3apAaabl.
Pa3pen 2.
4 8 |BuyrpubamMcruyeckuii pacuer| 23 8 2 6 15 15 | 15 | Oruer no JIP
POTT.
4 | 8 ngl’i‘;f‘ 3. Tenutonast sarmyrra 2| 7 | 2| 5 | 15 | 15| 20 | Oruer no JIP
Paspgen 4. PerysimpoBanue
4 8 |BekTOpa TArU M AaBJIeHUsA B 6 2 2 0 4 20 | 15 | Otuer no JIP
POTT.
Paszpgesn 5. KoHcTpyKms u
4 8 |mpoeKTHMpoOBaHHe CONJ/IOBBIX 7 3 3 0 4 15 | 20 | Oruer no JIP
0/10KOB.
4 8 |Pa3spen 6. Ucneiranus PATT. 5 2 2 0 3 20 | 15 Kowrpor
MoCenaeMoCTu
Bcero 3a 8 cemectp 108 | 34 | 17 17 74 | 100 | 100
Bcero nmo gucHMninHe 108 | 34 17 17 74 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-1

Ne 1

Ne 2

Ne 3

Ne 5

Ne 6
Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 3

Bonpocbl omkpbimozo muna:

Kakasi cocrassiroiriasi mepeHoca Teruia OyzeT rpeBavpyoleii B KpUTUIeCKOM CedeHUH
corutoBoro 6710Ka iBuraresisi, paboTaroliero Ha MeTa/TM3UPOBAHHOM TOTLIVBE,

Kakasi coctaB/isiroiIjasi TeTJIOBOTO TIOTOKA OyZieT rpeBa/MpyroLell Ha HauyaabHOW CTaJin
pabots! /1Y Ha MeTa/UTM3MPOBAHHOM TOTI/IUBE C YTOTJIEHHBIM COTIZIOM U KaHa/IbHBIM
3apsi/loM Ha HOCHKe YTOIJIEHHOM 4acTy COIIOBOro 6/10ka

B ABUTraTeJ/ie UCI0J/Ib3yeTCA TOIJIMBO CO C/IeAYIOIUMU XapaKTepUCTUKAMM:

ul=2E-3m\c, n=0.05, ko3pdurienT TemreparypHoii uyBcTBuTebHOCTH - 0.00001 1\C.
[1pu Temniepatype okpyxatoieii cpesel +20C faBneHuve B apurarene 6MIIA, a Bpemst
pabotsl 4 cekyH/pl. CTeHKH fBuraresst He uMeroT T3I1, HO COXpaHSIOT
paboTocrocoOHOCTE 3a BpeMst paboThl.

[Ipu yBenmueHry HauanbHOM TemnepaTypsl 3apsaza 10 +50C MoKeT /i IPOM30UTH
paspylienue asuraress? OO0CHy#HTe Balll OTBET YUC/TEHHBIMU OI[eHKaMH.

ITnoTHOCTE COBPEMEHHBIX TBEP/BIX PAKETHBIX TOTUIUB B KI\M3 HaXOAUTCS Ha
YDOBHE

KakoB AHAMeTP 4YaCTUull A/IMUHUA BBOJUMOI'0 B MeTA/I/IU3UPOBAHHbIE
TOII/IUBA,

JIuHeliHasi CKOPOCTb TOPeHUs TBEP/IOTO TOTUIMBA 3TO

Tormeo uMeeT xapakTepucTuky ul-1.1*10-5, m/s, n-0.43, ITnotHOCTB -1770KT/M3,
Temriep. Koad. Ck. T'op., 400, K, TToporosas ck., 150m/c, Temmniepatypa mp., 3500K,
Koa¢. aguabarei-1.185, I'azoBast nocrosiHHas, 314/x/(kr*K), CTeneHs uepHOTBI
npoaykToB-0.6. OnpesenuTe 3HaUeHUe JIMHEIHOW CKOPOCTY FOpeHUsi NPy JaB/ieHUN
6MIIa ripy HOpMaJILHOM TeMrieparype

Kakyro MakcHMa/IbHYH0 CKOPOCTb MOKET pa3BUTh MoZe/ib pakeTsl ¢ PITT umeromym
nmMiynbc 2500M/c, maccy 3apsga 0.1kr u maccuBHyro Maccy 0.1kr

SddexruHast 3uTanbnus T3M 9*10A6x/kr, minoTHOCTh 1500Kr/M2, TemiiepaTypa
noBepxHocTu 2100K. IToTok nponykToB cropanusi uMmeet Temrepatypy 3000K u co3paer
K03 duruent rernoorgaur 5 KBT\M2*K. OrjeHuTe TOMIMHY YHeCeHHOro ¢1os 3a 10
CeKyH[.

Uro Takoe K03 PHUIIMEHT Ter00TAauN?

Bonpocbl 3akpbimoz2o muna:

V3MmeHeHHe KaKoro 13 nepeuyrc/aeHHbIX CbaKTOpOB He TIOBJIMSAET Ha TAT'Y PAKETHOT'O
ABUTr'aTe/id

[lramMeTp KpPUTHUECKOTO CeueHHsi CoTuia
JlameTp BBIXOJHOTO CeUeHHsI COIUIa
Kamubp pgBuraresns

HauvasnbHasi Temnieparypa 3apsifia ABAraresist
ByB rasa B 3aKpUTHUECKYIO YaCTh COTJIOBOTO O/10Ka MCIO/IB3YeTCs KaK CPeZiCTBO

YnpaBreHusi BEKTOPOM TATH 10 HallpaB/ieHUIO
VYiipaBsieHrs1 BEKTOPOM TSTH 110 MOZYJTHO
JInst oX1aKjeHust CoTIoBOro 6710Ka

,Z[JIH yBe/IMY€HWA ITPO3PAYHOCTU CTPYHU ABUTATeE/IA

ITpu KakoM OTHOIIIEHUH [IaB/IEHUI Ha Cpe3e COoIjla U B KaMepe cropaHus OyzeT
0becreunBaThCsl MAaKCUMaJTbHBIM YPOBEHD TSATH J[BUTATE IS

1

<1
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No 4

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

OIIK-5

Ne 1

Ne 2

>1

He nmeeT 3HaueHust ABUT'aTesIsd
CmMmeceBoe TBepA0e paKeTHOe TOIVIMBO 3TO

MexaHHuecKasi CMeChb HEKOTOPBIX KOMITOHEHTOB CITOCOOHBIX Tpy oripee/jIeHHbIX
YUIOBHUSAX K YCTOI‘/‘ILII/IBOMy TFOpE€HHIO

TBeppIii pacTBOp APYT B APyTre OKUCJISIOUIMX ¥ TOPIOUMX KOMIIOHEHTOB
CMecCh >KUJKUX U TBepAbIX KOMIIOHEHTOB

CMech >KHJKUX, TBePJbIX U Ta3000pa3HbIX KOMIIOHEHTOB
K uemy npuBezieT peanr3anyisi poLiecca 3pO3MOHHOTO Pa3zyBaHUsI TIOBEPXHOCTH
TOpeHus 3apsifia IBUraTeIs:

YBenuueHuo TeMIiepaTypbl IPOJYKTOB CrOPaHUs
[Iporapy cTeHOK KamMephbl CrTOpaHUsl ABUraTesIs
He ckaxxeTcst Ha paboTe iBUraresis

YBenMueHuto rasonprxofa oT 3apsijia ToIl/IMBa
CMeHa opraHoB yIIpaB/ieHUs C Ta30JMHaMUUeCKUX pyJieil Ha fedaeKTopbl yBeJTUUNT
II0TepU UMITy/IbCa Ha yIipaBjieHue?

Ha

Het

Mo)KHO 1 yTBEp>KJaTh, YTO U3MEHEHUe BHYTPUKaMepHOro JaeseHus ¢ 5 go 10 MIla
BbI30BET M3MEHEHHe TeMIeparypsi MPOJYKTOB CrOPaHUs BO BHYTPUKaMepHOM 00beme ¢
2500K po 4000K?

Ha

Her

3apsig aBuratesisi chOpMHUPOBaH 13 OfHOKaHa/IbHBIX IIallleK BHEIIHUM AUaMeTpOM
52MM, AraMeTp KaHana Imm, JiHa — 230MM. MOXXHO I OKUJATh, UTO TaKoH
nBuraress Oyzet paborarh 30 CeKyH/bI?

Ha

Het

B ToT/TMBe M3MEHWIH B [IBa pa3a pa3Mep 3epeH UCI0/b3yeMOoro TiepXiopaTa aMMOHHUSI.
MaccoBblIe /I0/Td KOMIIOHEHTOB OCTa/IMCh 0e3 n3MeHeHus. TIpUBeeT /K 3TO K
WM3MEHEeHUI0 CKOPOCTU TOPEHUS TOTI/IUBA?

Ha

Her

Biusier i Be/TMuMHA OTHOIIEHUS TETUIOEMKOCTH TTPU TIOCTOSTHHOM 00beMe K
TeI/I0eMKOCTH MPHY TIOCTOSTHHOM JIaB/IeHHUH TIPO/IYKTOB CrOpaHUsi Ha BeJTMUUHY
y[e/bHOTO UMITyJibCa?

Ha
Het

Bonpocbl omkpbimozo muna:

Ha ocHoBe paHee oTpaboTaHHOro gBUraTesisi Kanuopom 100MM mmyTem
riepeMaciiTabupoBaHus MPOTOTHUITA B CTOPOHY YBEJIMUEHHS BCEX Pa3MePOB B JIBa pa3a
CTIPOEKTUPOBAH JiBUraresis Kamubpom 200mm. KakoBo Oy/ieT fiaieHre B HOBOM
JIBATaTeJsie 10 OTHOLIEHHUIO K IPOTOTUITY ?

Kak onpepensiercd miomasb KpUTUIECKOTO CEUeHNS ?
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[Touemy B PATT He ncno/bp3yroT NPSIMOYTOJIbHBIE COTLIA?

Kakuie HejocTaTKy MPUCYIIU COTUTY C ABOWHBIM YIIPYTUM YTIJIOTHEHUEM?

Kakoe perieHue Bbl MOXKeTe MpeJ/IOKUTh [/1s1 COeJMHEHNs] KOMIIO3UTHOI'O KOpIiyca 1
THULI] KPYTTHOTabapUTHOTO JBUTATEISI?

Kakwue peliennst Bbl MOXKeTe MpeJIOKUTh [/1s1 COeJMHEHUs] KOpITyca U JJHULL
KPYTMHOTabapyuTHOTO IBUTATesIs C METa//TIMUeCKMM KOPITyCOM?

BosMoxkHO /11 popMUpoBaHUe 3apsiia TBEPZOro TOT/IMBA U3 KOMIIO3ULIMU
a/TFOMUHHUEBOTO MOPOIIIKA U NepX/jiopaTa aMMOHUS?

Kakue ¢usrueckrie mpoljecchl ONpeesisiioT TeljioBble MOTOKW B PIITT?

Nwmeetcs aBa fBUraresisi O4MHAKOBBIX 110 TeOMeTPHUH, HO pa3/ivyaroliecs: pasMepamu B
yeThIpe pa3a. B kKakom 13 fiBuraresieil OyzieT MpOUCXOAUTE O0ee MHTEHCUBHOE
BbITIaZIeHe KOH/IeHCUPOBAaHHOM (ha3bl?

Heurarens paboTaeT Ha MeTa/UTM3UPOBaHHOM TOTUTHBE. [Tpor3Bey U3MeHeHre
[VICTIEPCHOCTU MepxJiopaTa aMMOHUSI B CTOPOHY YBe/IMYeHUs pa3MepoB 3epHa 3TOro
KOMIIOHEeHTa. VI3MeHSITCs I KOMIIOHEHTBI COCTAB/ISIIOLLMX TEIJIOBBIX IOTOKOB B
nsurarene? Ecim fja, To nouemy?

Bonpocsbl 3akpbimozo muna:

[purarens paboTaet Ha JIByXOCHOBHOM ToruivBe. Kakye KOMITOHEHTBI TETIOBOTO
MOTOKA OyyT Ompe/ie/isiTh HarpeB ero CTEHOK?

KoHBeKTHBHas1 COCTaB/ISIOIIAs
PagualimoHHbIN TeTIJIOBOM MOTOK

IToToK Teria 3a cueT repeHoca KOHJ,eHCUPOBaHHbIX MPOAYKTOB CrOPaHHUs
UTo 13 nepeurc/ieHHOro B/IMsieT Ha CKOPOCThb FOpPeHus! TOIUIMBa?

Temrmiepatypa NMpoAyKTOB CrOpaHUs
BHyTpuKamepHoe JjaByieH1e

JIMCTIepCHOCTh MeTas/IMueCcKoro Toprovero
B Kakoii hopme MCrosb3yto altOMUHKE B COCTaBe TBEP/IOTO TOTIMBA?

OkcugHoU

be3okcuaHoM

¥ opHOrO TOIUIMBA TMOKa3aTe/b aguabatel 1.16, y Broporo 1.23. [IBUrate/ib Ha KakoM U3
TOTUIMB (TIPY paBeHCTBe BCEX OCTa/bHBIX TIApPAMETPOB) 00ecreunT Oosiee BLICOKOE
3HaueHue yIe/JbHOT0 UMITy/ThCa?

Ha tornuBe c k=1.16

Ha Tommuse c k=1.23
Kakue u3 nepeuncyieHHbIX (hOpM 3apsifia OTHOCATCS K KAHATbHBIM?

3Be3/1uaThli
TeneckoruecKkuii
30HTUUHBIN

LunvHpryecKye IallKU BCeCTOPOHHEr0 FOpeHus

KaKoM U3 TIepeurC/IeHHBIX MaTepPHa/ioB 00eCreunT MaKCUMa/TbHOE TIpHpalieHre
JIOKa/TbHOM CKOPOCTH TOPeHUsI TIPY UCII0/Ib30BAaHUU B KaUeCTBe TeIJIOTPOBOAHOTO
3jIeMeHTa’?

307010
Bonbshpam
Menb

AJTIOMUHUN
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Ne 10

KakoB onrTrmManbHbIM ABiaMeTp TeTUIONPOBO/HBIX 37IEMEHTOB B BU/le HUTEH?
50 MKM
200 MKM

500 MKM

YTo M3 MPUBEZIEHHOTO MOXKET 00eCTIeUnThb YIIpaB/IeHHe BeJTMUMHON MOAY/Isl BEKTOpa
TSATU ?

ITosopor comia
W3meHeHue nj1011ai KpUTUUECKOTO CeUeHust

M3meHeHne BHYTPUKAMEPHOI'O AdBJ/JI€HUSA

Kanubp cHapsiga 100Mm. Tpebyemoe BpeMst paboThl Apurares - 60 cekyHa. Kakyro
dopmy 3apsizia cie[yeT UCI0/Ib30BaTh B TAKOM JiBUTATee?

TopiieBoti 3apsi,
Teneckonuueckuit
[TeneBoit

3Be3uaThli
B pacniopsbkeHrM KOHCTPYKTOpa, pa3pabarsiBatomiero HPC ects /1Ba ToI/MBa,

pa3/MuaroLIuXcs ToKasaresieM B 3akoHe ckopocTu ropenust n1=0.1, n2=0.9. Kakoe u3
TOTUIMB TIPeITIOUTUTe/IbHEe B JAHHOM C/lyuae?
n=0.1

n=0.9
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