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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
EBcradbeB BukTop AnekcaHApOBUY, K.T.H., IOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOHCTPYUPOBAHUME KOCMMNYECKUX AIIITAPATOB

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:

TICK-1/23.1 — criocobHOCTh IPOEKTUPOBaTh, KOHCTPYHUPOBATh U COTIPOBOXKIATE Ha BCEX ITarax KM3HEHHOTO
LIMKJIa KOCMWUeCKHe arrmaparbl, KOCMUYeCKUe CUCTeMbI U UX COCTaBHbIe YacTH

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-1/23.1

3HAHUS:

1. OcHoB Teopuy TOHKUX 000/I0UEK.

2. OCHOBHBIX 0CO0EHHOCTEM TMPOEKTHPOBOUHOTO TPOYHOCTHOTO pacyeTa KOHCTPYKLWN OTCEKOB
kopryca KA, TOTUITUBHBIX OAKOB M COTHEUHBIX OaTapeii.

3. OcobeHHOCTel CHIOBOTO 1 TETJIOBOTO HAarpy’>KeHUsl CITyCKaeMbIX araparoB.

4. OcHoB 3amThl KA 0T MeTeOopHbBIX YaCTHl].;

YMeHuUsi:

BBIMoHATE MPOYHOCTHOM pacyeT TUMOBBIX KOHCTPYKLu KA ;

HABbIKU:

Paboter B cpene ANSYS..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctuuninana KOHCTPYUPOBAHUE KOCMUYECKUMX AIITITAPATOB sBnsieTcst AUCLUIIMHOU
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CogepxaHue JUCLIUIVIMHGI SBJISIeTCS JIorThYeCcKuM npogos/pkenneM aucuuiuind: COITPOTUBJ/IEHVE
MATEPUAJIOB, YCTPOMCTBO U ®YHKIIMOHUPOBAHUE KOCMMWUYECKUX AIIIIAPATOB,
TEXHOJIOI'NSA CIIEIIUAJIBHBIX KOHCTPYKIIMOHHbBIX MATEPUAJIOB /I PAKETHO-
KOCMUUYECKOM TEXHUKW, PACUETHBIE METO/bI B CTPOUTE/ILHONU MEXAHHKE,
MATEPUAJIOBEJEHUE, TEXHOJ/IOI'YYI KOHCTPYKIIMOHHBIX MATEPUAJ/IOB, OCHOBBI
KOHCTPYUPOBAHNS KOCMHNUYECKHAX AIIITAPATOB.

CopepkaHve AUCLIATIMHBIL SIBsieTCSl OCHOBOU it ocBoeHus auctumuivH: ITPEJOIUIIIOMHASA
ITPAKTUKA.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh €CTeCTBEHHOHAYUHbIE U 00I[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTH4yeCcKOro aHa/lr3a U MOZlelIMpOBaHus, TeOPETUUYEeCKOTO 1 KCIIePUMEeHTa/IbHOTO UCC/Ie/J0OBaHHUS
[/ pellieHNs] MH)KeHEePHBIX 3a/iad poge CCOHA/IBLHOM AeATeNbHOCTU

e [ICK-1/23.1 — CrniocobeH NpoeKTUPOBaTh, KOHCTPYMPOBATh W COTIPOBOXKAATH Ha BCEX 3Tarax
JKU3HEHHOTI'0 LIMK/Ia KOCMUYeCKUe arraparsl, KOCMUUYeCKHe CUCTeMBI U UX COCTaBHbIE YacTU

e TICK-1/23.4 — CrniocobeH MpoBOJUTE paCUETHO-3KCIIEPUMEHTAJIbHBIE KCC/IeJOBAHHS IPOUYHOCTH
5/IeMEHTOB KOCMWYECKUX anraparoB MPY CWIOBOM U TeMIlepaTypHOM BO3[eMCTBUSAX

e TICK-1/23.5 — CriocobeH pa3pabarbIBaTh, 0CBaWBATh U BHEJPSTH HOBbIE TEXHOIOTHUECKHUE ITPOLIeCChI,
MaTepHaJibl ¥ TOKPBITUS MPU NTPOM3BOJCTBE KOCMUYECKHUX ariapaTtoB U CUCTEM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 9 3.e., 324 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3aen 1. OcHOBBI TeOpHH TOHKUX 000/104eK. OCHOBHbIE MOHATHsL. [mnoTe3s! Kupxroga-
5 9 JlaBa. T'eomeTpusi 060/10uKM BpaliieHus. beaMoMeHTHas Teopust oboouek. HarpsokeHus B a5 15 9 6 30 15
LMIMHAPHYECKO# 1 cpepruueckoii 060/10UKaX, HAarpy)KeHHbIX BHYTPEHHUM [JaB/IEHUEM.
YeroitunBocTb 060/104€K.
Pa3paen 2. IIpoeKTHPOBOYHBIN MPOYHOCTHON pacyeT KOHCTPYKIHI 0TCeKoB Kopmyca KA.
5 9 CrpHHrepHbIit oTceK. BadenbHelit otcek. TpexciioliHblii oTcek. OcobeHHOCTH pacueTa 99 36 8 28 63 25
rodprpoBaHHOro oTceka. PepMeHHBIH OTCeK.
Bcero 3a 9 cemecTp 144 51 17 34 93 40
Pa3paen 3. [IpoeKTHPOBOYHbIN NMPOYHOCTHON pPacyeT KOHCTPYKI{HI TOIUIMBHBIX 6AaKOB.
5 10  |KopmycHoii upmHapuueckuid 6ak. [TogBecHble cepryecKnii, TOPOBBIH U 3/UTMIICOM/ATbHBII 28 8 8 0 20 12
6aKy. DJIMIITUYECKOe /IHMIIle, Harpy)KeHHOe BHYTPEHHHM /IaB/IeHHeM.
5 10 Paspen 4. ITpouHocTHOM PAacuer INaHroyTos. PacriopHblit mmaHroyT. CTbIKOBOUHBIH 26 7 7 0 19 8
IINaHrOyT. IIPOME)KYTOUHBIi LITIAHTOYT.
Paszpen 5. PacyeT KOHCTPYKIIMH COJTHEYHOMH OaTapeu. [[MHaMuuecKoe Harpy>xeHue
5 10  |KOHCTPYKL{MH MaHe/r COJHeYHOM Garapey rpu pacKpbITHd. IIpOYHOCTHO# pacuer 31 9 3 6 22 10
KOHCTPYKLIMM COMHeYHOit barapeu.
Paspen 6. Harpy3kw, AeiicTByromue Ha ciyckaemble annaparbi (CA). OcoGeHHOCTH
pacueTa Koprnyca CIyCKaemoro anmnapara. TerioBble Harpy3skH, geiictyromne Ha CA.
5 10  |Onpepnesnenyte OTpe6GHOM TOMILMHBI YHOCHMOTO TeILIo3auTHOro nokpeiTHst CA. Harpysku, 52 16 11 5 36 16
neiictByroiue Ha CA npu ipukeHnn B atmMocdepe. Harpysku, felicTsytomue Ha CA npu
roca/ike Ha rpyHT. OcobeHHoCTH pacyera kopryca CA Ha [POYHOCTb M YCTOWUMBOCTb.
5 10 |Pa3nen 7. Temoynpyrue geropMariun KOHCTPYKIMA. OGe cBe/leHHst O TEMOYTIPYTUX 31 9 3 6 2 10
nedopmaLisax KOHCTPYKLIMIM KOCMHUYeCKHX armnaparoB.
5 10 |Pa3nen 8. 3amura KOCMHYECKHX aNNaparoB OT METEOPHbIX YaCTHIL. OG61e cBesieHNs. 12 P 2 0 10 4
Cri0co0b! 3aLKTL.
Bcero 3a 10 cemecTp 180 51 34 17 129 60
Bcero no guMcHUIUINHE 324 102 51 51 222 100
3.2. AyAUTOPHBII NPAaKTUKYM
Oo0neMm,
Ne Homep n HanMeHOBaHue pa3jena
Tema NMPAKTHYECKOIr'o 3dHATUA ayA.
n/m AUCIHHUII/TMHBI
gacoB
WccnenoBanue kpaeBoro 3¢ dekra B CThIKe
1  |Pa3gen 1. OCHOBBI TEOPUU TOHKHX 000/I0UEK. |JHMIIA C I[UIUHZAPHYECKOH 000/10UKOM 6
OTCeKa.
) HpOQKTHpOBO‘—IHbIﬁ HquHOCTHOﬁ pacuet 8
KOHCTPYKLIMH KOPITyCa CTPUHI'€PHOT'O OTCEKa.
3 HpOGKTHpOBOqHLIﬁ HquHOCTHOﬁ pacuet 6
o o KOHCTPYKIHHU KOPITyCa Baq)eanoro OTCeKad.
Pasgen 2. IIpoeKTUPOBOUHBIN TPOYHOCTHOU P
4 pacuet KOHCTPYKI_[I/Iﬁ OTCEKOB KOpITyCa KA. acder HaHpﬂ)KEHHO-/:[E(fl)OpMI/IpOBaHHOFO 8
COCTOSIHMA KOHCTPYKIIUA (i)epMEHHOl"O OTCeKa.
Pacuet HaHpﬂ)KE‘HHO-,Z[E(fl)OpMI/IpOBaHHOFO
5 COCTOSIHUA KOHCTPYKLMU TTaHEJIbHO- 6
CTEP>XXHEBOT'O OTCEKaA.
Bcero 3a 9 cemectp 34
o Pacuet HEIH];)H)KEHHO-,Z[E(IJOPMI/IPOBHHHOFO
Pa3pen 5. PacueT KOHCTPYKLIUY COJTHEUHOU o
6 6ataer COCTOSTHUS KOHCTPYKIIMY COJTHEYHOU OaTapen 6
peu. IIPY PACKPBITHH.
o PacueT HanpsiykeHHO- e ()OpMHUPOBAaHHOTO
Pazpen 6. Harpysku, felcTByoLLMe Ha p AedopmHp
COCTOAHHSA KOHCTPYKIJUH KOPITyCa
7  |cniyckaemsle anmapatsl (CA). OcobeHHOCTH 5
CITyCKaeMOro aririapara Ipu rocajkKe Ha
pacueTa KOpIlyCa CITyCKaeMOro aririapara.
TPYHT.
8 Paspen 7. Temoynpyrue fedopmaruu Pacuet Tepmoynipyrux gedopmariuii 6
KOHCTPYKHHﬁ. KOHCTPYKLMU dHTEHHBI.
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| Bcero 3a 10 cemectp 17 |
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne CopepixaHue yueoHoro Oonem,
o/ Homep 1 HauMeHOBaHMe pasfe/ia JUCHHUIIMHBI sajanns 4aCOB
1 N3yuenue nureparypsl 18
I10 TeMe pasfeJa.
2 |Pasgen 1. OCHOBBI TEOPHU TOHKHMX 000/I0UEK. BirionHerie 8
MpPaKTUYeCKOro 3aJjaHus.
3 [MoaroToBka K ciaue 4
MIpaKTUYeCKOro 3aJaHus.
4 N3yuenne nuteparypsl 15
T10 TeMe pasferna.
5 Pa3pen 2. IIpoeKTHPOBOUHBIN MPOYHOCTHOM pacyeT KOHCTPYKLMK  |BrinonHeHue 5 3
otcekoB kopmyca KA. MpaKTUUeCKUX 3a/laHul.
6 IToaroroBka K cgaue 5 16
MpaKTUUeCKUX 3a/laHul.
Bcero 3a 9 cemectp 93
v Pasgen 3. IIpoeKTHPOBOYHBIN MPOYHOCTHOM pacueT KOHCTPYKLui  |V3yueHue nuTeparypsl 20
TOTJTUBHBIX DAKOB. TI0 TeMe pasferna.
8 |Pa3men 4. [IpoUHOCTHOM pacueT IIMaHTOyTOB. Vzyuenue JuTeparypel 19
T10 TeMe pasferna.
9 N3yuenne mureparypsl 6
0 TeMe pasjeJia.
10 |Pa3gen 5. PacueT KOHCTPYKIMU COJTHEUHOM OaTapew. BeirionHeryie 10
MPaKTUUeCKOT0 3aaHusl.
1 IToaroroBka K cgaue 6
MPAaKTUYeCKOro 3aaHusl.
12 N3yuenue nureparypsl 20
I10 TeMe paszeJa.
13 Pasnen 6. Harpysky, felicTBytoIMe Ha CIIyCKaeMble arrapaThbl BeinosiHenue 10
(CA). OcobeHHoCTH pacyeTa KOpIIyca CITyCKaeMoro arrapara. MPaKTHYeCcKOro 3aJjaHus.
14 [ToproroBka K czaue 6
MpaKTUYeCKOro 3aJjaHus.
15 Brimonnenue 10
MPaKTUYeCKOro 3a/aHus.
o IToproroBka K czaue
16 |Pa3gmen 7. Temoyripyrue fedopMaliiyd KOHCTPYKLIUM. Hpc"quTI/II{ECKOFO 'ga,uaHHH. 6
17 N3yuenue nureparypsbl 6
0 TeMe paszera.
18 |Pa3pgen 8. 3amura KOCMAUECKMX aNnaparoB OT MeTEOPHBIX YaCTHL. Vzyuerme uTeparypel 10
T0 TeMe paszera.
Bcero 3a 10 cemecTp 129
3.4. KypcoBoii npoeKkT
IIEPNO]
NCIIO/IHEHUS IVTIAHUPYEMOE
COREPKAHME STATIA (uepenu BPEMHI (uac)
cemecTpa)
Oran 1. Onpegenenvie 0bmvka TKA: onpezesieHrie MacCOBO-
SHepreTHyeCcKrX XapaKTepUCTHUK, BLIOOD THIIA M COCTaBa CHUCTEM, 1.5 12
BbIOOP KOMIIOHOBOYHOM cxXeMblI U Jp. KOHKpeTHOe cofiep>kaHue 3Tara
3aBUCUT OT TeMbI KYPCOBOI'O TIPOEKTA.
Oran 2. IIpoekTMpoBaHUe KOHCTPYKLIMU OTCeKa, arperara, y3/ja Win
cucreMbl KA. KoHKpeTHOe cofiep>kaHure 3Tara 3aBUCUT OT TeMbl 6-12 16
KYPCOBOI'O MPOEKTa.
Jrarn 3. OdbopmsieHre pacueTHO-TIOSICHUTETLHOM 3aUCKu U 13-16 8
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rpaduyecKrx Marepraos.

Bcero 3a 10 cemecTp

4. ®OPMBbI KOHTPOJIA OCBOEHVA JUCILIUIT/IMHbI

CEMECTP HEJIEJI1 CEMECTPA
4 7 11
9 OTtu. o Otu. no OC, Oru. o T13, aud.
I13 I13
OTu. o OTu. o
10 3 3 OC, OTtu. o I13

YcnoBHbIe 0003HaUEHUST:

P — nuarHocTuueckasi paboTa;

Ortu. no I13 — oTyeT no npakTUUeCKOMy 3aJjaHHIo;
KII — KypCcoBoOii IPOEKT;

OC — yCTHBII ONpOC CTY[€HTOB;

Iud. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

Tekymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTEePBaJIbl B
ciefyroumx popmax:

e UArHOCTUYeCKas pabora;
OTYeT 110 MIPaKTHUYeCKOMY 3a/IlaHHIO;

[ ]
e KypCOBOM ITPOEKT;
[ ]

YCTHBIM OTIPOC CTY/I€HTOB.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOJUTCA B (1)0pMaXI

e muddepeHIMPOBAHHLIH 3aUeT;

¢ 5S5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmasmok. . ANSYS g1 urxenepos. M.: MammHocTpoeHue-1,
2004, >n. pec.

2. B. B. I'pabun, O. 1. [1aBeigoe, B. Y. XKuxapes. . OCHOBBI KOHCTPYHUPOBaHMSI PaKeT-HOCHUTe/EH
KOCMUUEeCKHX anmnaparoB. M.: MammHocTpoenue, 1991, 19 k3.

3. B. A. EBcradsbe. . KoHcTpyHpoBaHue KocMuueckux armaparos. CIT6.BI'TY "BOEHMEX" um. [I. ®@.
YeruHoBa, 2013, 3. pec.

4. B. A. EBctradres. . KoncrpynpoBanve kocvrdeckux armnaparos. CI16.6I'TY "BOEHMEX" um. [I. @.
YcrtuHoBa, 2018, 1. pec.

5. B. . Toropenos. . CTpouTenbHas MeXaHUKa TOHKOCTeHHBIX KOHCTpYKuui. CI16.: BXB-IletepOypr,
2007, 194 k3.

6. B. W. YciokuH. . CTpouTe/ibHasi MeXaHHUKa KOHCTPYKIMM KOCMHUUeCKOH TeXHUKU. M.: MallliHOCTpOeHH e,
1988, 16 3Kk3.

7. B. H. Bobkos, B. B. Bacunees, 3. K. [lemuenko. . Kocmuueckue anmaparsl. M.: Boenuszar, 1983, 6 3k3.

8. JI. U. banabyx, H. A. Andyros, B. Y. YcrokuH. . CTpouTtesibHast MexaHUKa pakeT. M.: Beici. mik., 1984,
46 3K3.

5.2. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTy "VIHTepHeT", He0OXOAUMBIX J1/IsT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

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

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

3. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0 60/1bI110M BEIOOP aKTya/IbHOM JIUTEPATyphI [i7Is1 Balllek
O01OINOTeKY B 37IEKTPOHHOM BU/IE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynnamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. J1.®. YcTHHORA;

5. https://urait.ru/ — I'naBHast — O6pa3oBaresbHast Tuiardopma FOpaiit. st By30B 1 CCy30B..

CoBpemeHHbIe TIpo¢eccHoHabHbIe 6a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(byHIaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViH(bOPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PeryiupoBanus: HopMbl, mpaBuia, CTaHAApPThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCcTHHOBA,
3. http://www.consultant.ru/- Koucynsraatllntoc- nHGOpMalMOHHBIN TOPTas IPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHHe:
1. Ansys Multiphysics 2017 Teaching Advanced.
5.6. adopmal[oHHbIe TEXHOIOTHH:

B3auMoygielicTBre ¢ obydaroumucs 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. IIpakTHyeckue 3aHATHA:

1. AyauTopus C YMC/IOM MOCaIOUHBIX MECT He MEeHBbIIIe KOJTMUeCTBa 00yUarouxcs;
2. Ansys Multiphysics 2017 Teaching Advanced.

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.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYUPOBAHUE KOCMUYECKUX AIIIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminia KOHCTPYUPOBAHUE KOCMUYECKUX AIIITAPATOB siBasieTcsi AUCLIATTHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
Harpapyienuto 24.05.01 IIpoekmupoeaHue, npou38o0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komnaekcog. [ucuurnivHa peanu3yeTcss Ha ¢akynbrete A PakeTHO-KOocMuueckod TexHWkH BI'TY
"BOEHMEX" um. [].®. YcruroBa kadeapoit A3 KOCMUWUYECKUE ATITTIAPATHI U IBUTATEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1/23.1 criocobHOCTh MPOEKTHPOBaTh, KOHCTPYMPOBAaTh M COMPOBOXK/ATh Ha BCEX 3Tarax >KU3HEHHOTO
LIMKJ/Ia KOCMUUeCKUe arraparbl, KOCMUYeCKre CUCTeMBI M UX COCTaBHbIE YaCTHU.

Copiep>KaHue JUCLMIUIMHBI OXBaThIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C OCHOBAaMH TEOPUM TOHKHX 000/I0ueK,
MIPOEKTHPOBOUHBIM IIPOYHOCTHBIM PAaCUyeTOM THIIOBBIX KOHCTPYKLMH KOCMHYECKHX arfaparoB, TelJIOBbIM
Harpy’>keHreM CITyCKaeMbIX amnraparoB U 3amuToil KA oT MeTeopHBIX 4acTuj.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
®  OTUeT I10 NMPaKTUUeCKOMY 3aZlaHHIO;
e KypCOBOM IPOEKT;
e YCTHBII ONPOC CTY/IEHTOB.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e nmuddepeHI[MPOBAaHHBIN 3aUeT;
e 5K3aMeH.

OO01jas TPYI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI COcCTaBiaseT 9 3.e., 324 u. TIporpaMMoOM AWUCIUITHHBI

MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (51 4.), mpakTtuueckue 3aHatus (51 4.), camocTosTesnsHast pabora
cTyzeHTa (222 u).

11



IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
KOHCTPYUPOBAHUE KOCMUYECKHX AIIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHUS JUCLIAIIIMHEI cocTaBsgeT 324 4., u3 HUx 102 4. ayiUTOPHBIX 3aHATUH, U 222
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue PexoMemnjIyemas JIHTepaTypa TpyRoeMKOCTB,
paboThI yac.
Pa3gen 1. OcHOBBI TeOpUM TOHKHX 000/104€K.
N3yuenue
UTepaTypbI 10 TeMe B. N. Horopenola. . CTpouTesibHasi MeXaHUKa TOHKOCTEHHbIX 18
pasjiena. koHCTpyKiuii: CIT6.: BXB-ITetep6ypr, 2007 (6-8, 13)
B JI. U1. Banabyx, H. A. Andyros, B. 1. YctokuH. . CTpouTenbHast
bITIOJIHEHHE
MexaHUKa pakeT: M.: Beici. k., 1984 (5, 6, 8)
MPaKTH4YeCcKOro . 8
— B. A. EBcradnes. . KoHCTpyrpoBaHre KOCMAYeCKUX arapaToB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHosa, 2013 (1)
TloAroroka K caaue A. B. Yurapes, A. C. Kpasuyk, A. ®. Cmantok. . ANSYS g
TpaKTHIECKOTo UHKeHepoB: M.: MaumHocTtpoenue-1, 2004 (1-8) 4
3a/laHusl.
Wroro no pasgeny 1 30
Pazpaesn 2. ITpoeKTHPOBOYHBIN IPOYHOCTHOH pacueT KOHCTPYKIUi oTcekoB Kopmyca KA.
U3yuenne B. A. EBctadneB. . KoHCTpyrpoBaHHe KOCMHAYeCKUX ariaparoB:
JIUTEPATyPhI 110 TeMe CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrunoga, 2013 (2) 15
pasjesa. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS nns
BrinonHeHue uKeHepoB: M.: MarmmHoctpoenue-1, 2004 (1-8)
MpaKkTUYeCKUX B. B. T'pabun, O. Y. MaBeinos, B. U. XKuxapes. . OCHOBBI 32
3a/laHuUM. KOHCTPYMPOBaHHs PaKeT-HOCUTeJIel KOCMUUYeCKHX anrnaparos: M.:
I[ToAroTOBKa K Caue MammHoctpoenue, 1991 (6, 8)
TpaKTUUe CKUX B. A. EBctadnes. . KoHCTpyrpoBaHue KOCMUYECKHX arllaparoB: 16
3a/laHMUH. CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2018 (3)
Wroro no pasgeny 2 63
Pa3gen 3. IIpoeKTHPOBOYHBIN MPOYHOCTHOH PacyeT KOHCTPYKI[UH TOIUIMBHBIX 0aKOB.
b. B. I'pabun, O. W. TaBbigos, B. U. XKuxapes. . OCHOBBbI
N3yuenue KOHCTPYMPOBaHHUs PaKeT-HOCUTeJIel KOCMUUEeCKHX anraparoB: M.:
JIATepaTypkl [0 TeMe MamuviHocTpoenue, 1991 (3, 4) 20
pa3gena. B. A. EBctadnes. . KoHCTpyrpoBaHHe KOCMUYeCKHX arlliapaToB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2013 (3)
Wroro no pa3geny 3 20
Paspen 4. IIpouHOCTHOM pacueT HIMAHTOYTOB.
?;X:;;I;%H 16 TeMe B. A. EBctadnes. . KoHCTpyrpoBaHHe KOCMHUYeCKUX ariaparoB: 19
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2013 (2)
paszera.
Wrtoro o paspeny 4 19
Pazgen 5. PacueT KOHCTPYKIIMH COJTHEUHOH OaTapem.
Nsyuenne B. A. EBctadnes. . KoHCTpynpoBaHue KOCMUYECKHX arlaparoB:
JIATepaTypkl I10 TeMe CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHosa, 2013 (4) 6
paszerna. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmantok. . ANSYS gns
BainoaHe e uKeHepoB: M.: MarmmHoctpoenue-1, 2004 (1-8) 10
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MPpaKTU4YeCKOIro

3a/laHusl.
IToaroroBKa K czaue
MPaKTU4eCKOro 6
3a/laHusl.

Wroro no pasgeny 5 22

Pazgen 6. Harpy3kw, JeiicTByHOIIHe Ha ciiycKaemble anmapatbl (CA). OcodeHHOCTH pacyeTa Kopiyca

CIIyCKAeMOoro ariaparad.

N3yuenue
JIATepaTypkl [0 TeMe 20
%ﬁﬁiﬁielme B. A. EBctadnes. . KoHCcTpyrpoBaHe KOCMHAYeCKHUX araparoB:
HPaKTHYECKOTO CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2013 (5) 10
— A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS nns
. nHxeHepoB: M.: MatmHocTpoenue-1, 2004 (1-8)
ITogroroBka K cpaue
MPaKTHYeCcKOro 6
3a/laHusl.
Wroro no pa3peny 6 36
Pazgen 7. Temoynpyrue fedopManuy KOHCTPYKIYHI.
Brinonnenve
MPaKTHU4eCKOro 10
;T;::T,ZBKEI K Craue B. W. YcrokuH. . CTpouTe/ibHasi MeXxaHWKa KOHCTPYKLIMM KOCMUUeCKOH
HPAKTHYECKOTO TexHUKU: M.: MammHoctpoeHue, 1988 (13) 6
- A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS nns
A : uHKeHepoB: M.: MaimmHoctpoenue-1, 2004 (1-8)
Nsyuenne
JIATEepaTypkl I10 TeMe 6
paszena.
Wroro no pasgeny 7 22
Paspen 8. 3ampTa KocMHYeCKHMX annaparoB 0T MeTeOPHBIX YacTHLl.
?;i’:;;ﬁm 110 Teme B. H. Bo6kog, B. B. Bacunees, 3. K. [Tlemuenko. . Kocmuueckue 10
armaparsl: M.: Boenuszar, 1983 (1)
paszera.
Wrtoro no pa3geny 8 10
13 24173




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYUPOBAHNE KOCMUNYECKUX AIIIIAPATOB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

*  YCTHBIM OTPOC CTY/IEHTOB,;

*  OTUeT I10 MPaKTUUECKOMY 3a/IaHUIO;
e KypCOBOM ITPOEKT;

e muddepeHITMPOBAHHLIN 3aUeT;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

YcTHBIN onpoC CTY/IeHTOB

Kaxgomy cTyzieHTy yCTHO 3a/jal0TCsi iBa BOrpoca 1o paszenam. OTBeThl 3aUMTHIBAIOTCS TIPH
OTCYTCTBHM B HUX I'PyOBIX OILIMOOK.
[TepeueHb KOHTPOJIBHBIX BOTIPOCOB BXOAUT B cocTaB Y MK JUCLIMTITMHEIL.

OT4eT N0 NpakTU4YeCKOMY 3afiaHUI0

OTueTsl M0 MPaKTUYeCKOMY 3alaHHIO TIPeACTaB/AI0TCA Ha ucTax Gopmara A4. CTygeHT JoIyCcKaeTcs
K 3alllyTe 3a/jaHus, eC/I B PellIeHUH OTCYTCTBYIOT OIIMOKH. 3aluTa POXOAUT B JopMe OTBETOB CTy[EeHTa Ha
TPH BOIPOCa TpernozaBaresisi. MakcrMaibHOe KOJTMUeCcTBO 0aslioB 3a OfHO TipakThueckoe 3aganue — 100.
OCHOBaHUSIMH [IJI51 CHIDKEHHsI KOJTM4YeCTBa 0asioB sSBISIOTCS:
— MOrpeIHOCTH B oopmieHrHn oTueTa — 5-10 6aios;
— HebOo/TbIIINe TOTPEITHOCTH B OTBETE HA OfIVH U3 TPEX BOMPOCOB — 5-10 6a/ioB;
— HeIoJTHBIN OTBET Ha OZIUH U3 TpeX BompocoB — 10-20 6asnos;
— Hey/IOB/IeTBOPUTE/IbHBIN OTBET Ha OIUH U3 TPeX BONpocoB — 20-40 6asuios.
[MTpakTHyeckoe 3aflaHle 3auMTLIBAETCS TIPU Habope CcTyzeHToM He MeHee 60 6asioB.

KypcoBoii npoeKT
K 3amuTe KypcoBOro rnpoekra A0MycKatTCs CTYEeHThI, BLIMOJTHUBLINE BCe ITAIlbl MPOeKTUPOBaHus Oe3
CyIL|eCTBEHHBIX [TOTpeLIHOCTel 1 0)OPMUBIIIME TIOSICHUTEIBHYIO 3alMCKY U rpadryeckie MaTepUalibl.
Ha 3atjure cTyzieHT AenaeT KpaTKuii ok/az o cofepykanuto KIT v oTBeuaeT Ha BOTIPOCHI TIperofiaBaTesei.
MakcuMasbHoe KosnuecTBo 6aioB 3a KIT 100. OCHOBaHMSAMHU /11 CHIDKEHHUS KOJIMUeCTBa 0ajI/IOB SIBJISTFOTCS:
— HebOo/TbIIIMEe TIOTPEITHOCTH B I0K/Iazie — 3-5 6aios;
— CyIIeCTBeHHbIE MMOTPeITHOCTH B 1okafe — 10-15 6amios;
— HeOo/IbILMe TTOTPEIIHOCTH B OTBETax Ha BOMPOCHl — 5-10 6asuios
— CyIIleCTBEHHBIE MMOTPEIHOCTH B OTBETAX Ha BOMPOCH! — 15-30 6asios;
— Hey/IOB/IeTBOPHUTE/IbHBIE OTBeThI Ha 70% Borpocos — 41 basn.
O1ieHKu:
— «OTIMYHO» — 85-100 6a/1/10B:
— «xopoIio» — 70-84 6asioB.;
— «yZ0BNeTBOpUTENIBEHO» — 60-69 Garos.
- "He 3amuTUN" - MeHee 60 GasoB.

JuddepennmpoBaHHbIii 3aueT

K muddepeHLMpOBaHHOMY 3a4yeTy JOMYCKAIOTCS CTY[EeHThI, BLIMOJHUBLINE BCe KOHTPOJIbHbIE
MepONpHATHS, TIpefyCMOTPeHHbIe ITporpaMmoii Y MK aucLumnivHel. 3aueT NPOXoAUT B (OpMe IMTUCbMEeHHBIX
OTBETOB CTYJEHTOB Ha /iBa BOrpoca. MakcuMabHOe KoynuecTBo 0aioB 100. OCHOBaHUSIMU /IJ1s1 CHYKEHUST
KO/TMYeCTBa 0aslioB SIBJISIIOTCS:
— HebOo/TbIIIMe MOTPEITHOCTH B OTBETE Ha O/IVH U3 JIByX BOMPOCOB — 5-10 6anos;
— HETIO/NHBIN OTBET Ha O/IUH U3 JIByX BOMPOCOB — 15-30 6a/110B;
— HeY/I0B/IeTBOPUTE/ILHBIN OTBET Ha OJJUH U3 [IBYX BONPOCOB — 41 6as.
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OueHku:

— «3aUTEeHO-0T/INYHO» — 86-100 6a//10B;

— «3auTeHo-Xopolo» — 71-85 6anos;

— «3auTeHO-y/|0B/IeTBOpUTENbHO» — 60-70 6anos;

- "He 3auTeHO" - MeHee 60 6GasoB.

Bormpock! K anddepeHIipoBaHHOMY 3adeTy pasMeliieHbl B Y MK AMCITUITAHEL.

JK3aMeH
K sK3ameHy 0Ty CKalOTCs CTY/I€HThI, BLITIOTHUBILINE BCe KOHTPOJILHLIE MEPOTIPUSITHS,
npeflycCMOTpeHHbIe paboyeli mporpaMMoii. DK3aMeH MPOXOAUT B (OpMe MMCbMEHHBIX OTBETOB CTYAE€HTOB Ha
JIBa BOTIPOCA 9K3aMeHal[MOHHOTO Ouseta. MakcumasbHOe KodecTBo 0auioB 100. OCHOBaHUAMU 1St
CHWKEHUS KOJTMYeCTBa Oa/lIoB AB/ISIOTCS:
— HebOo/IbIIINe MOTPEITHOCTH B OTBETE Ha OfIUH U3 AIByX BOMPOCOB — 5-10 6aios,;
— HeTIONHBIN OTBET Ha OfIMH 13 ABYX BOMpocoB — 15-30 6asios;
— Hey/IOB/IeTBOPUTE/IbHBIN OTBET Ha O/IUH M3 IBYX BOMPOCOB — 41 bas.
O11eHKu:
— «OTIMYHO» — 86-100 6a//10B:
— «xopo1io» — 71-85 6asos;
— «y[OBIeTBOPUTENLHO» — 60-70 6anos.
- "HeyZIOBNIeTBOPUTENLHO" - MeHee 60 6aioB.
Bompoce K 3k3ameHy pasMeltieHbl B Y MK JUCLIUTIIMHBL.
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MpaKTUYeCKOMY
5 9 Pazgen 1. OcHOBBI TeOpUM TOHKHX 45 | 15 9 6 30 15 O
o0o/104eK. N
YcTHbIl OIIpoC
CTY/IeHTOB
Pazpen 2. IIpoeKTHPOBOUYHBIH Oryer rio
MPOYHOCTHOM pacyer MPAKTUHIECKOMY
> ? KOHCTPYKIMi1 0TCEKOB KOpIyca 9 | 36 8 28 63 25 3AARETIO,
KA YCTHBIN OTpoC
) CTYIEHTOB
Bcero 3a 9 cemecTp 144 | 51 | 17 34 93 40
Pazpen 3. IIpoeKTHPOBOUYHBII Y(:CTFHBIEH(;EEOC
5 10 |mpoYHOCTHO# pacyeT 28 8 8 0 20 12 KYACOBOﬁ’
KOHCTPYKIIHI TOTTUBHBIX 0AaKOB. yP
IIPOEKT
5 10 Pa3pen 4. IIpounocTHol pacuet 26 v 7 0 19 8 YcTHBII oripoc
IITIAaHI 0y TOB. CTY/IeHTOB
Ortuet no
TpakTHU4eCcKoMY
5 10 Pazpen 5. Pacqu KOHCTPYKIIMH 31 9 3 6 2 10 —
Co/THeUHOM Oarapewn. o
YCTHBIN OTpOC
CTYZIeHTOB
Paspen 6. Harpysku, Oruer 1o
AeiicTByIOLIMEe HA CITyCKaeMble MpaKTUYeCKOMY
5 10 |anmapatsbi (CA). OcodeHHOCTH 52 | 16 | 11 5 36 16 3a/laHuIo,
pacueTra Kopmyca CIyCKaeMoro YcTHBIN OMpOC
anmnapara. CTY/IeHTOB
Pazpgen 7. Temoynpyrue Oruer o
5 10 ehopManuy KoHCTpyKuil 31 9 3 6 22 10  |npakTHYecKOMy
Aeopman PyKI{HH. 3a/JaHUI0
5 10 Pa3pesn 8. 3amura KocMUUeCKHX 1 2 2 0 10 4 YcTHBIH OTTpOC
anmnaparoB OT MeTeoOpPHbIX YacTHLl. CTYZIeHTOB
Bcero 3a 10 cemecTp 180 | 51 | 34 17 129 60
Bcero no aucuunInHe 324 | 102 | 51 51 222 100
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Kputepuu oneHuBaHus

IICK-1/23.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Ne 1

Ne 3

Ne 4

Ne 5

Bonpocbl omKkpbimozo muna:
/13 Kakoro yc/I0BUsI HAXOAWUTCS YacToTa KosilebaHui NaHe/in conHeyHol Oarapen IpH
pacKkpeITUH (Cpa3y rocie GpUKCALUY TTaHed B paboueM TI0JIOKEeHUH).

Kako¥i 0CHOBHOM CI10c00 HCTIONB3yeTCst /IS 3alUThl TepMETUYHBIX 000/10ueK
opOHTaNBHBIX CTAHLMH OT TIPOOOST MeTEOPHBIMHU YaCTUL[AMHU.

J17151 KaKuX Liesiell MCIo/Ib3yeTCst MeTo/, YC/IOBHOM Harpysku?

IToueMmy oTHOILIEHHE TOJILLMHBI KCXOJHOI'0 JIMCTA K TOMIIMHE CTeHKU BadeabHON
000J109KH, U3TOTOB/IEHHON MeXaHIUeCKUM (pe3epoBaHNeM, He JOJDKHO MPeBhIaTh 6-8
?

V3 KaKoro yc/10BUsI HAXOAUTCS KOJIMUECTBO LIMaHI0yTOB B CTPUHTEPHOM OTCeKe?

3a cueT yero yrpolaeTcs MPOeKTUPOBOUHBIN IPOYHOCTHOM pacueT )epMEHHOTO OTCeKa
TIPY TIPUHSATHH JIOTTYILeHNS O IAPHUPHOM COeUHEHUH CTeP)KHeu?

Yo Takoe SKBHBa/JIEHTHAsl TO/IL[MHA BadheTbHOM 000/I0UKH?

V3 KaKkoro yC/I0BUs OTIPEZeNSIOTCS MEPUAMOHAbHBIE HATIPSDKEHHST B 000/I0UKe
TOpoBOro 6aka?

Kak gomyienne o Tom, uto CA siBisieTcs: HeJilehopMUpyeMBbIM TeJIOM, B/IUsieT Ha
MakKCUMaJbHYH IIPOJ0JIbHYIO ITeperpy3Ky rpu rnocajake CA Ha rpyHT?

Korga 3akaHumBaeTcsi epBblil 3Tarn QyHKLMOHUPOBaHUSI YHOCUMOT'O TeTlI03allUTHOTO
rokpeiThst CA (3Tar nporpesa)?

Bonpocbl 3akpblmozo muna:

YKa)kuTe UCXOHbIE JaHHbIE, OTHOCSIIUECS K TIPOBEPOYHOMY TIPOUYHOCTHOMY pacueTy

a.Harpysku, felicTByrolye Ha KOHCTPYKLIMIO
b.HampskeHust, AeficTBYIOIIMe B KOHCTPYKLIUA
c.Pa3meprl ceueHMit 3/1eMEHTOB KOHCTPYKLIMK

d.CaoiicTBa MaTepuasa KOHCTPYKLIMH
YKaknTe, KaKre IMyHKThI OTHOCSTCS K BBIOOPY PacueTHOM CXeMbl KOHCTPYKLMHA.

a.Beibop MaTeprana KOHCTPYKLMUb.
b.CxeMaTr3alyisi CUJIOBBIX HAarpy30K
c.CxemMarur3alusi yCIOBHUH 3aKperieHus] KOHCTPYKLIAN

d.OnpefiesieHye pacueTHOrO C/1y4asi Harpy>KeHUst
K kakum obomoukam oTHocsiTcst rurotessl Kupxroda-JlaBa? YkakuTe npaBUIbHbIE
OTBeTHI.

a.Tonbko K 000/104KaM BparieHus
b.TonbKo K TOHKUM 0060/10uKaM
A\l

c.Tonbko K 060/10uKaM "cpeiHel TMHBT

d.K mo6bM 060/10uKam
Yemy paBeH BTOpOU TVIaBHBIM PaJilyC KPUBU3HBI Y ChepruuecKoi 060/10uKu?

a.beckoHeuHoCTH
b.Paguycy chepuueckoit 06010uKH
c.ITepBoMy I7IaBHOMY paziycy cheprudeckoit 00010UKu

d.[Ieym paauycam chepuueckoit 000I0uKy
KonblieBbie HanpsKeHYs B IIWIMHIPUUECKON 000/I0UKe, HarpyKeHHOW BHYTPEHHUM
JlaBJIeHHEeM, OTIPe/IeNIsTIOTCS
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

a.u3 ypaBHeHus Jlariaca
b.no dhopmysie IankoBrya
c.io dopmysie Myiirrapu

d.u3 ypaBHeHUsI paBHOBECHSI BCEX CUJ/T B TIPOEKIIUU HAa OCh CHMMETDPHH 000JI0UKU

YKakuTe Kakue IMYHKTEI ABJIAIOTCA YC/JIOBUAMM CyIlje CTBOBAHUA 6e3MOMEHTHOI0
Harpsi>KeHHOI'0 COCTOSAHUA 000/10UKH.

a.JlnaBHOCTH M3MeHeHHs1 Harpy3KH TI0 IOBePXHOCTH 000/10UKH
b.Haymuue 3akperuieHuys Kpast 000/I0UKH, HAarPY>KeHHOH BHYTPEHHUM JlaB/leHHeM
c.Hanmune cummeTpry 060/710UKH

d.OTcyTCTBHeE pe3KOro U3MeHeHHs1 KpUBU3HBI 000JI0UKY, Harpy>KeHHOW BHYTPeHHUM
JaBJjieHreM

YKa)KuTe Kakve YTBepXK/IeHHsl, OTHOCSIINeCs K YCTOMUMBOCTH LIWIMHAPUYECKOU
000/TI0UKY TTPU TIPOZAOJILHOM CXKaTUH, BEPHBIL.

a.KoadpuimeHT, yuuThIBaIOIIMNA BIUSHYE U3TU0A0IET0 MOMEHTA Ha YCTOMYMBOCTh
LWIMHZAPHUYECKOU 000JI0UKH TIPH MPOIOJILHOM COKaTUH, MOXKET u3MeHsIThes oT 0,5 10 1,5

b.BHyTpeHHee M30BITOUHOE JlaB/ieHHe He BIMsieT Ha YCTONUMBOCTD LIMJIMHPHUECKON
000J10YKY TPY TPOJIOIEHOM C’KaTHU

c.KpuTtrueckue HanpsDKEHKSE 3aBUCST OT HECOBEPIIEHCTB (hOPMbI 000/I0UKH

d.C yBesinueHHEM HeCOBEPIIEHCTB (hOPMbI 000/I0UKU KO(DGHHUIMEHT YCTOHUUBOCTH
YBeJIMUMBAeTCS

Kakue u3 ciiefiytoliyix yTBep>KeHUid BepHbI?

B snnuntuueckom AHUIE, HaTPY>KEHHOM BHYTPEHHUM [daB/IEHWEM, KOJIBLIEBBIE
Haripsi>KeHust MOTyT OBITE OTpHULlaTe/IbHbIMU.

PacropHsblii LIMaHroyT yCTaHaB/IMBAETCS B HerepMeTUUHbBIX OTCeKax.

B snmuntuueckom AHUIIEe, Harpy>keHHOM BHYTDE€HHUM /[iaB/IeHHWEM, MePUANOHA/IbHbIE
HaripsokeHUuda MOr'yT OBITH OTpHLaTe/IbHBIMU.

B snnuntuueckom AHUIE, HarPy>KEHHOM BHYTPEHHHM [ aB/IeHWEeM, BCerJa CyIjeCTByeT
30Ha C OTpULiaTe/IbHBIMU KOJIbLIEBLIMU HallDSPKEHHUAMU.

Kakue yTBepxeHus1 OTHOCATCS K MeToAy HbI0TOHa, MCTIOIB3yeMOMY JJist OTIpe/esieH s
[TABJIEHUS, JEMCTBYIOIIEro Ha J000BYyO uacTh CA?

a.YacTHiipl BO3AyXa IBIKYTCA HEBO3MYILEHHO, BIUIOTh JI0 TIOTPAHUYHOTO CJI0S1 OKOJIO
j06oBoi yactu CA

b.HacTuiipl Bo3yxa JBKYTCS HEBO3MYIIIEHHO, BIUIOTh [I0 COYZIaPEeHHs C TeIOM

c.Ilpu coynapeHuH € TesloM YaCTULIbI BO3/[yXa TePSIFOT KacaTeJbHYH COCTAB/ISIOIIYIO
KOJTMUEeCTBA JBVDKEHUSI

deI/I COyJapeHHH C TeJIOM UdCTULIbI BO3AyXd TePAKOT HOPMaJ/JIbHYHO COCTAaBJ/IAOIYHO
KO/IM4YeCTBa ABM)KeHHs

OT KakuX MapaMeTpOB 3aBUCUT BEPOATHOCTb OTCYTCTBUS MPOO0EB OJHOPOJHOM CTEHKH
KA cnopagyueckumMy MeTeOpHbIMU YaCTHULIAMU?

a. OT BbICOTBI OPOUTHI
b. OT moiaay ys3BuMoit mopepxuoctut KA

c. OT BpeMeHHU TipeObIBaHUS B METEOPHOM cpefie
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d. OT cKOpOCTH MeTEeOpHOM YaCTHULIbI
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