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¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
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1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

OIIK-12 — crnocoOHOCTh KaueCTBEHHO M KOJHUYECTBEHHO OLIEHMBAaTb pe3y/IbTaTbl, MaTe€MdTUUeCKU
('l)OpMyJII/IpOBaTb MOCTAHOBKY 3a[duM W Dpe3y/lbTaTbl €€ pelleHUA TIPUMEHUTE/IbHO K TIPOEKTHPOBAHUIO,
MMPpOU3BOACTBY, UCIIBITAHUAM U 3KCILIyaTalliH 606HPI/IHaCOB nu B3prBaTe]IeI>i Pa3/IMYHOIO THIla U Ha3HAUEHUSA

OIIK-14 — criocobHOCTh MO/IeIMPOBaTh U MCIIO/Ib30BaTh W3BECTHBIE PEIeHHsT B HOBOM TPUTIOKEHUM
TIPUMEHUTETbHO K TIPOEKTUPOBAHUIO, TIPOM3BO/CTBY, HCHBITAHWSIM W JKCIUTyaTallud OOemnpuriacoB U
B3pbIBaTe/iell pa3/IMuyHOro TUMa ¥ Ha3HAUeHUsI

OIIK-6 — crocoOHOCTh WCTOMB30BaTh B HWHXEHEPHOU [1eSTebHOCTH METOABI, CIoCOObI U CpeCTBa
MOJIyUeHUsl, XpaHeHUs], 1epepad0TKU WHGOpPMALMKM C MCII0/Ib30BaHUEM COBPEMEHHBIX WH(OPMAI[MOHHBIX
TEeXHOJIOTUH

OIIK-8 — crocoOHOCTh TIOHMMAaTh TIPUHIIUIEI PabOTHI COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHUH U
HCII0/Tb30BaTh UX [IJIs PellieHus 3aJau podeCcCrOoHaIbHOM eaTeTbHOCTU

DOpMHUPOBaHHIO KOMITETEHIUH CITYKUT IOCTYDKEHUE CJIeTyIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-12

3HAHUS:

(hM3UKK OCHOBHBIX MPOL[ECCOB, OMMCHIBAIOIINX SIBJIEHUS TOPEHUS U B3DhIBA;;

YMeHuUsi:

TIPOBO/IUTH KaueCTBEHHYIO OLIeHKY TPUTOJHOCTH U MTPUMEHNMOCTH UCTI0/Ib3yeMbIX PACYETHBIX METOZOB
U Mojiefielt Jj1s1 perteHus 3a/1a4 (GU3UKY B3phIBa U yZapa;;

HABbIKU:

B/IaJIeHUs1 MH)KeHEPHBIMU METOZIMKAMHU PeIlieHus 3a/jau B 00/1acTH (DU3UKHU B3pbIBA U yapa;.
OIIK-14

3HAHUS:

(hU3MKM OCHOBHBIX TIPOLIECCOB, OMMCHIBAIOLIMX (PYHKLIMOHUPOBAaHUE CPE/ICTB MOPayKeHHs;

OCHOBHBIX METO/[OB TIPOEKTUPOBAHUS CPEZICTB MOPAYKEHUST;;

YMeHUs:

MPUMEHSTh CYIIeCTBYIOIIME U pa3pabaThiBaTh HOBbIE METOUKH MPOEKTUPOBAHUS CPE/ICTB TIOPAXKEHHUS;

pacueTHOr0 0OOCHOBAHUS KOHCTPYKLMIH CPeJICTB MOPa)KeHUsT Ha ATarnax 0a/IMCTHUeCcKoro M 3CKU3HOTO
TPOEKTUPOBAHUS;;

HABbIKU:

WCIT0/Tb30BaHKsI COBPEMEHHBIX TPOrPAaMMHBIX CPEJCTB JI/Isi MOJIEIMPOBAHUSI OCHOBHBIX (DH3WUECKUX
MPOIIECCOB, OMUCKIBAIOIINX (DYHKI[MOHUPOBAHUE CPE/ICTB TIOPAXKEHHUSI;

MPOTrpaMMHOM peasu3aliii pa3paboTaHHbIX METOUK MPOEKTUPOBAHKS CPE/ICTB MOPaXKEeHUS;.
OIIK-6

3HAHUS:

TeXHUYeCKHe U NMporpaMMHLIe CPe/ICTBA Peann3aliii MH(OpPMaLMOHHBIX TIPOL[ECCOB;

TIPUMEHSITh TIOTyUeHHbIe 3HaHUS B [lallbHEHIIIeM TIPU pellieHnuH 3a/iad, CBA3aHHbBIX C MPOEKTUPOBAHUEM
Y KOHCTPYUPOBaHWEM BOODPYKEHUS

WCTI0/Ib30BaTh B pacueTax COBpeMeHHbIe HH(POPMAIIMOHHbBIE TeXHOTOTHH;;

YMeHuUsi:

TPUMEHSTh MaTeMaTHUYeCKUe MEeTO/bI, (PU3nueCcKre 3aKOHBI, BHIUMC/IUTEILHYI0 TEXHUKY /IS PelleHus
THUIOBBIX U MPAKTUUECKUX TTPOGeCCHOHA/IBHBIX 3a/1au;

paboTaTh B KauecTBe TIO/Tb30BaTe/si MIEPCOHABHOIO KOMIIBIOTEpPA, WCIOIb30BaTh S3bIKM U CHCTEMBI
MPOTPaMMHPOBAHUS /IS PellieHus MpodeCCHOHANBHBIX 3371ad;;

HaBbIKU:

BbIOMpATh OMTUMaJbHBIE CTTIOCOOBI U METO/[bI PeIlleHUs TI0CTABIEHHBIX 3a/1ay;

WCTI0/Ib30BaTh  COBPEMEHHBbIe  BBIUMC/UTEbHBIE KOMIBIOTEDHBIE TEXHOMIOTMM M paboTate ¢
TpOrpaMMHO#I Cpefioi;.
OIIK-8

3HAHUSA:

OCBOMTH 06a30BbIe aITOPUTMBI U TEOPETHUECKHE OCHOBBI IPOrPaMMHUPOBAHMUS;

pa3bupaThCs B OCHOBHBIX MPUHIMIIAX PabOThI COBpEMEHHbBIX MH(HOPMAI[MOHHBIX TEXHOIOTHH;;

YMeHuUsi:

pa3pabaThiBaTh aJTOPUTMbI PEIIEHHs] TUMOBBIX W TPAKTHUECKMX 3a/lau B pa3/MUHBIX 00JIaCcTIX
“H(OPMaIIMOHHBIX TEXHOIOTHM;

peliarh 3aauu NpodeCcCHOHaTBHON AeATeTbHOCTH PAa3/IMUHON CI0KHOCTUA CPEe/ICTBAMHU COBPEMEHHOTO
A3bIKa TIPOrPaMMUPOBaHUS;;

HaBbIKU:



pa6OTaTI: B Ka4eCTBe I10/Ib30BaTe/Id IIePpCOHa/IbHOT'O KOMIIBIOTEPA,
COCTAaBJIATh a/ITOPUTMBI pellleHKs NHXXeHePHBIX 3a/iay;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynaa ITIPUK/TAJHBIE ITPOT'PAMMHBIE ITAKETBI PACUETA B3PbIBHBIX 1
YAAPHBIX ITPOLIECCOB siBnisieTcs IUCIUIUIMHON 00sA3aTe/IbHOM YyacT 0/10Ka 1 mporpamMMbl TOITOTOBKU
o HarpaBnenuto 17.05.01 Boenpunacot u 83pbigamenu.

CogepkaHve IUCLUIUIMHBI ABISeTCs jJorudeckuM rnpogosskenreM auciviuiid: TEOPETUUYECKASA
MEXAHUKA, COITPOTUB/IEHUE MATEPUAJIOB, DOU3UNKA, BBEJJEHUE B
CIIEIIMAJIBHOCTBD, UNC/IEHHBIE METO/bI PEINIEHUA 3AJAY MEXAHWKU CIVIOHNTHBIX
CPE/I, BBICIIIASI MATEMATUKA.

Copep>kaHve AUCLIMILIMHBL SIBASIETCSI OCHOBOM [jisi ocBoeHus: aucuumuivH: [TPEJOWIIIOMHASA
ITPAKTUKA.

[TpesBapUTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIerocs /10 Hauasa U3yueHus TUCLIATUTUHBL:

¢ OIIK-1 — CniocobeH MOHUMATH Lie/I1 ¥ 3a[jaui MHKeHepHOH /lesiTe/TbHOCTH B COBPEMEHHOU HayKe U
NIpOU3BO/CTBE

¢ OIIK-2 — CriocobeH caMOCTOSTE/IbHO ITPUMEHSITh IPUOOpeTeHHbIE MaTeMaTHUeCKUe,
eCTeCTBEHHOHAYUHble, COL[Ma/IbHO-3KOHOMUYECKHe U NTpodeCcCHoHa/IbHbIe 3HaHUS /151 pelleHus
WH)KEeHepHBIX 33734

¢ OIIK-7 — CrniocobeH aHamM3UpOBAaTh TeKyllee COCTOSIHHE 1 TeHAEHLUM Pa3BUTHSI OPY>KHUSI U CUCTEM
BOODY>KEHUsI

¢ YK-6 — CniocobeH ormpe/ie/isiTh ¥ peasn30BbIBaTh MPHOPUTETH! COOCTBEHHOM JeTebHOCTU U CI10COOBI
ee COBepIIeHCTBOBAHMS HA OCHOBE CaMOOL|eHKH 1 06pa30BaHusl B TeUeHHe BCei JKU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

®dopmupyemast
KOMIeTeHIus, %

HaumeHoBaHue Ppa3jesioB U JUIAKTHYECKHUX eJUHHL]

KYPC
BCET'O

CEMECTP

3aHATUA
CamocTrosTenbHas

padora cTyjeHToB

BCETO
JlaGopaTopHbIit
MPAKTHKYM
IIpaKkTHUecKHe

OIIK-12
OIIK-14
OIIK-6
OIIK-8

Paspen 1. TloHsATHe 0 MaTeMaTHYeCKOM MO/ie/IHPOBaHHU
MpoLeccoB B3pbIBa M yAapa. 1.1 Pabota ¢ mpenpoijeccopom
10 TIPOrpaMMHBIX KOMITJIEKCOB MOAGHH]?‘OBHHI/IH 3aa4y Bprl‘l?a u 36 24 12 12 12 20 40 40 20
yAapa. 1.2 MogielupoBaHKe BHelLlHel 3a/jaui TeOpUH JeHCTBUS
B3pbiBa. 1.3 MojienMpoBaHye MeTaHUsl TeJl IPOAYKTaMu
JeTOHaLUU.

Pa3pgen 2. ITocraHoBKa 3a/ja4 BIYHC/IMTE/TLHOTO
IKcnepuMenTa. 2.1 Mo/eMpoBaHue B3p5IBHOTO PasroHa i
5 10  |pa3pyurenus o6o0uku. 2.2 MojenpoBaHie 72 44 22 22 28 80 60 60 80
BBICOKOCKOPOCTHOT'O COY/JapeHHUsI IPOUHBIX Tel. 2.3
MozenupoBanre QyHKLIOHMPOBAHKS KyMY/ISITUBHOTO 3apsijia.

Bcero 3a 10 cemecTp 108 68 34 34 40 100 100 100 100

Bcero no AucUMIIMHE 108 68 34 34 40 100 100 100 100

3.2. AyAuTOPHBII NPAaKTUKYM

Oo0neMm,
Ne Homep n HauMeHOBaHuUe pas3jena
o/ S — TeMa NpaKTUYeCKOro 3aHATHUS aya.
4acoB
Pabota c mpernporeccopom MporpaMmMHbIX
1 KOMIIJIEKCOB MO/Ie/TMPOBaHMs 3a/jau B3pbiBa U 2
Pazpen 1. TlonsTue 0 MareMaTuyeCKOM yhapa.
5 |MOAETMPOBAHUH MPOLIECCOB B3PbIBA U M?,E[Q]II/IPOBEIHI/IE BHellIHel 3a/jaul TeOpUU 4
yzapa. [leHiCTBUS B3phIBA.
3 MogenvpoBaHre MeTaHUs TeJl IPOAYKTaMu 6
JleTOHALIUH.
4 MogenvpoBaHue B3pBIBHOTO pasroHa U 6
paspylieHusi 0060JI0UKH.
5 Paspen 2. ITocraHoBKa 3azau MogenvpoBaHue BbICOKOCKOPOCTHOTO 8
BBIYMC/IUTETBHOTO KCTIePUMEHTA. coyAapeHus TIPOYHbIX TeJl.
6 MopenvpoBanue QyHKIIMOHUPOBAHUS 8
KyMY/ISITUBHOTO 3apsija.
Bcero 3a 10 cemecTp 34
3.3. JTabopaTopHbIii NPAKTUKYM
Ne Homep u HauMeHOBaHHe pa3/jesa Juciuminebi| Tema /1a00paTopHOro NpakTHKymMa Orewm,
n/n ayJ. 4acoB
1 MOAeHHpOPaHHe BHeLlIHel 3a7iauu 6
Pazpen 1. TlonsaTue 0 MareMaTuyeCKOM TeOpUM JEeUCTBUS B3PbIBA.
9 MO e/IMPOBAaHWU TTPOLI€CCOB B3PbIBA U yAapd. Mo Je/TMPOBaHUe MeTaHUd TeJl 6
MPOAYKTaMU JeTOHAL[1K.
3 MogenvpoBaHye B3pbIBHOIO pa3roHa 1 6
paspy1ieHust 000/I0UKH.
4 Paspen 2. ITocTaHOBKa 3a/iau BEIYUC/IUTENLHOTO  (Mo/ieTMpoBaHue BbICOKOCKOPOCTHOTO 8
JKCIepUMeHTa. COyZ,apeHusi IPOYHBIX Tel.
5 MopenupoBaHue QyHKLMOHUPOBAHUS 8
KyMY/ISITUBHOTO 3apsi/ia.
Bcero 3a 10 cemectp 34

3.4. CamocTosnTenbHas padora crygenta (CPC)
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Ne |Homep u HaiMeHOBaHMe pa3jesia Oo0Bem,
CojepxaHue yue0HOro 3a/|JaHUsI
n/n JUCLUNIUHBI 4acoB
CamocTrosiTenbHOe yriybneHHOe n3yueHre
Pazgen 1. ITonsitue o o
1 MpeAyCMOTPEHHBIX MPOrPaMMOH AUAAKTHUYe CKUX 6
MaTemMaTrhyeCcKoM MO/ eUpPOBaHUU o
eIUHUL] [10 pEKOMeHyeMOM JIuTepaType.
MpOL{eCCOB B3phIBa U yAapa. v
2 BrbInonHeHne KypCcoBoii padoThl. 6
CamocTosiTenibHOe yry0ieHHOe h3ydyeHre
3 |Pa3gen 2. TTocTaHOBKa 3a/au MpeyCMOTPEHHBIX POrPaMMOU JUAAKTUUE CKUX 16
BBIUKMC/IUTE/IHOTO SKCIIEPUMEHTa. |eIMHUL] IT0 PeKOMeH/lyeMol JIuTeparype.
4 BeirosiHeHre KypcoBoi paboThl. 12
Bcero 3a 10 cemecTp 40
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1{2(3| 4 |5 6 7 18/ 9 10 (11| 12 |13 | 14| 15 | 16 17
10 JIP ap | JIP JIP | P JIP JIP | AP | 3au.

YcnoBHble 0003HaYeHVS:
¢ TP — nuiarHocTHYecKas pabora;
¢ JIP — naboparopHas paboTa;
* 3au. — 3ayeT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAWTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
clefyroumx popmax:

[TMarHocTuyeckasi pabora;
sabopatopHas paboTa.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B (hopMax:

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

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. Babkun, B. 1. Konmnakog, B. H. OxutuH. . Unc/ieHHbIe METO/BI B 3a/jauaX (GU3UKH
ObicTponpoTekarolux rporeccoB. M.: M3a-so MI'TY um. H. 3. Baymana, 2006, a51. pec.

2. B. A. bpysika, B. I. ®okun, f. B. KypaeBa. . IixeHnepHsiii aHanu3 B ANSYS Workbench. Camapa: U3g-
Bo CamI'TV, 2013, 351. pec.

3. B. H. EmesnbsiHOB. BBefieHue B TeopHio pa3HOCTHBIX cxeM. CIT6.BI'TY "BOEHMEX" um. 1. @.
Yctunora, 2006, 54 5k3.

4. B. H. EmMesnbsiHOB. . TeopHst HaNPsDKEHU M OCHOBHBIE MO/I€/TH MeXaHHUKHU CIUIOLIHON cpeabl. CIT6.BI'TY
"BOEHMEX" um. . ®@. YctuHosa, 2006, 79 3k3.

5. JI. TI. OpneHko. . ®usuka B3pbiBa U yaapa. M.: ®U3MATIINT, 2006, 37 3ks.

6. H. H. ®énopoga, C. A. Banerep, M. H. JTanuiog. . OcHoBbl pabotel B ANSYS 17. M.: [IMK Ilpecc,
2017, an. pec.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.
5.3. Ilepuognueckue U3gaHusi:

1. Bonipocel 060poHHOM TexHUKU. Cepus 16;
2. ledhopmarys 1 paspylileHue MaTepyasos.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

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

2. https://urait.ru/ — I'maBHast — O6pa3oBaresnbHas Tuiargopma FOpaiiT. [I71s By30B 1 CCy30B.;

3. https://www.iprbookshop.ru/ — IPR SMART / I'naBHas;

4. http://library.voenmeh.ru/jirbis2/ — ®dyHnamenrampHast oubnmuoreka BI'TY «k BOEHMEX» um. [1.0.
YcTUHOBA.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 3/1eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKcTOBast 31eKTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCCIeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:

1. Texakcniept — ViH(opMalMOHHBIH TTOPTas TEXHUUECKOTO peryarpoBanysi: HopMel, paBusia, cTaHapThl
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTos
cobcrBenHoii reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpamMMHOe obecIieueHHe:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Microsoft Office;

3. SolidWorks 2015 R5;

4. KOMITAC-3D V17.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. TIpoexTop;

2. Ansys Multiphysics 2019 Teaching Advanced;
3. Microsoft Office;

4. SolidWorks 2015 R5;

5. KOMIIAC-3D V17.

6.2. JTaGopaTopHbIe 3aHATHA:

1. ITpoexrop;

2. Ansys Multiphysics 2019 Teaching Advanced;
3. Microsoft Office;

4. SolidWorks 2015 R5;

5. KOMITIAC-3D V17.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIleHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHeT;
2. pabourie MeCTa CTYAEHTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IPUK/IAJHBIE ITIPOI'PAMMHBIE ITAKETBI PACYUETA B3PbIBHbBIX 1 YJAPHbBIX ITPOLIECCOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminna TIPUKJTIAJHBIE ITPOI'PAMMHBIE IIAKETBI PACUYETA B3PBIBHBIX U
YAAPHBIX ITPOILTECCOB siBnisieTCs JUCLIMTIIMHON 00s13aTe/IbHOM YacTH 0/10Ka 1 1TporpaMMebl MOrOTOBKH
110 HartpaBieHuto 17.05.01 Boenpunachbl u 83pbieamenu. JINCIUIIMHA peanu3yeTcs Ha dakyabrete E Opyxue U
cucrembl Boopyxkenusi BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadezapoit E3 CPEICTBA ITOPAJKEHUSA U
BOEITPUITACBI.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-12 crmocoOHOCTh KaueCTBEHHO W KOJMUECTBEHHO OL[eHWBAaTh  Pe3y/lbTaThl, MaTeMaTHueCKH
(hopMy/poBaTh TIOCTAHOBKY 3alaud W pe3y/bTaThl ee pellleHus TPUMEHUTeTbHO K TPOeKTUPOBAHUIO,
TIPOM3BO/ICTBY, UCITBITAHUSAM M IKCITTyaTallii OOerpunacoB 1 B3pbIBaTe el pa3/IMuHOro TUTA U Ha3HAUeHUS;
OITK-14 criocoOHOCThL MOZENUPOBATh W UCIOJIb30BaTh W3BECTHBbIE pEIIeHWs B HOBOM TPUIOXKEHUH
TPUMEHUTEIbHO K TIPOEKTHUPOBAHHUIO, IPOM3BOJCTBY, MCIIBITAHUSAM U 3KCIUTyaTaliud OOerpuracoB U
B3pbIBaTesiell pa3IMUHOro TUTA U Ha3HaueHUs;
OITK-6 crocoOHOCTh UCTONMB30BaTh B WH)KEHEPHOU ZIeATeTbHOCTA METOIbI, CIIOCO0BI U CPeJICTBA MOMyUYeHus,
XpaHeHwusl, iepepaboTKU UHGMOPMAIMHY C UCTI0/Tb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHO/IOTH;
OTIK-8 croco6HOCTh TMOHUMATh TIPUHIUMEBI PabOTEl COBpEMEHHBIX WHGMOPMAIIMOHHBIX TEXHOMOTHUH U
WCII0/1b30BaTh UX AJIsl pellieHus 3ajjau npodeCcCHOoHaNIbHOMN eaTeTbHOCTHU.

CoaepkaHve  [JUCLMIUIMHBI ~ OXBaTbiBaeT Kpyr BOMPOCOB, CBf3aHHBIX C OCHOBAaMH [IPUMEHEHUs
BBIUMC/IMTE/BHBIX KOMIUIEKCOB [/Isi  DelIeHWs 3aJad aHa/iu3a I[IpPOLeccoB B3phiBA M yAapa IIpU
(GYHKLIMOHMPOBaHWM O0eTpUIacoB.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymmii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBA/IbI B
cnemyronux dhopMax:
e IMarHocTUYeckas pabora;
e yaboparopHas paboTa.

IIpomeskyTouHasi arTecTanus POBOAXUTCS B popMax:
e 3ayer.

OO01jas  TPy/I0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMo# AWCIUITUHBI
TpeyCMOTPEHBI MpaKTUUeCcKue 3aHATHs (34 4.), mabopaTopHbIii MPakTUKyM (34 4.), camocTosiTe/IbHas paboTa
crygenra (40 a).

11



IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
MIPUKJIAJHBIE ITIPOTPAMMHBIE ITAKETHI PACYETA B3PbIBHBIX U YJAPHBIX ITPOLIECCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas 1uTeparypa uac

Paspen 1. IlonsaTHe 0 MaTeMaTHYeCKOM MO/ie/ITMPDOBaHUM IIPOLeCCOB B3pbIBA U yJapa.
JI. TI. OpsnieHko. . ®u3umKa B3pbiBa U yaapa: M.:
OU3MATIJINT, 2006 (9.3, 10)

H. H. ®énopoga, C. A. Banbrep, M. H. [lanunos. .
OcHoBsl pabotel B ANSYS 17: M.: IIMK Ilpecc, 2017

CamocrTosiTeslbHOE yIy0IeHHOe 1,2,3)

n3ydyeHune HEeﬂyCMOTPEHHHX A. B. Babkun, B. 1. Konnakos, B. H. OxutuH. . 6
NporpaMMon JUJaKTHYeCKUX €MHNALL UucieHHbIe METO/BI B 3a/jauax (PU3KUKU

10 PeKOMeH/lyeMOH TTepaType. OBICTpOIIPOTEKAIOIIMX TpoleccoB: M.: V3a-so MI'TY

uM. H. 3. Baymana, 2006 (BBegenue, 5.1)

B. A. bpysika, B. I. ®okun, fA. B. Kypaesa. .
Vnxenepusiii anamis B ANSY'S Workbench: Camapa:
N3n-Bo CamI'TY, 2013 (1, 2, 3, 4, 5, 6)

B. H. EMenbsaHOB. BBeieH1e B TeOpUIO pa3sHOCTHBIX
BrimonHenvie KypcoBoi paboTs. cxem: CIT6.BT'TY "BOEHMEX" um. [I. @. YcTrHOBa, 6
2006 (1.3, 1.5)
Wroro o pasgeny 1 12

Paspgen 2. IlocranoBKa 3aiau BbIYMC/INTEIBHOI0 IKCIIEPUMEHTa.

H. H. ®énopoga, C. A. Banbrep, M. H. [lanunos. .
OcHoBsl pabotel B ANSYS 17: M.: IIMK Ilpecc, 2017
(1, 2,3)

JI. T1. OpsnieHko. . ®u3umKa B3pbIBa U yzapa: M.:
DOU3MATIINT, 2006 (2.3, 5.5, 14.3, 19.1, 19.2, 19.3,
20.1, 20.3)

B. A. bpysika, B. I'. ®okun, . B. Kypaesa. . 16
NmxeHepHsIi aHamm3 B ANSYS Workbench: Camapa:
N3p-Bo CamI'TY, 2013 (1, 2, 3, 4, 5, 6)

A. B. Babkun, B. 1. Konnakos, B. H. OxutuH. .
UucieHHbIe MeTOABI B 3a/jauax (PU3KUKU
OBbICTpOIPOTEKAIIIUX TpoleccoB: M.: V3a-so MI'TY

CamocTosiTenbHOe yry0ieHHOe
v3yueHue MpeJyCMOTPEeHHBIX
TPOTPaMMO¥ TUAAKTAYECKUX e[UHHUI]
10 peKOMeHyeMoH JIhTepaType.

uM. H. 3. BaymaHna, 2006 (3, 4.2, 4.3, 5.2, 5.3, 5.4)
B. H. EmenbsHoB. . Teopus HarpsbKeHUM ¥ OCHOBHBIE

Beirno/iHeHHe KypcoBoii paboTsL. MO/Ie/I MEXaHUKH CIUTONTHOM cpeabl: CI16.BI'TY 12
"BOEHMEX" um. [I. ®@. YctuHoga, 2006 (4, 5, 6, 7, 9)
Wroro no pasgeny 2 28
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MIPUKJIAJHBIE ITIPOTPAMMHBIE ITAKETHI PACYETA B3PbIBHBIX U YJAPHBIX ITPOLIECCOB

®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 jyabopaTopHasi paboTa;
e 3ayeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B hopme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

JlaGoparopHas pabora

JIaboparopHast pabora cuuTaeTcs BbINOTHEHHOMN YCIIELTHO MPY C/1e/yIOMINX YC/IOBUSIX:
* IpaBU/TbHOE BBITIONTHEHHE BCEX MYHKTOB, ITPelyCMOTPEHHbIX 3a/JaHUeM;
* IpaBW/IbHOE 0(hopM/IeHHe 0TUETA MO TabopaTopHoii paboTe B COOTBETCTBUU C TPeOOBaHUSAMU
rocyzapcrBeHHbix crtanzaptoB ECKII;
* yCrelIHas 3aljuTa 1abopaTopHoii paboThI.

3auer
3auéT CTaBUTCS MO pe3y/ibTaTaM C/lauu J1JabopaTOPHBIX U IMAarHOCTUUECKUX paborT.
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Pa3pesn 1. IlonsaTre o

MareMaTnuecKoM JaGopatopHas

5 10 |mopenupoBaHUH 36 | 24 12 12 12 20 | 40 | 40 | 20 pabora
NMpPoLeccoB B3pbIBa U
YAapa.

Pazpen 2.

5 10 ITocTraHoBKa 3ajga4 7 | a4 29 2 28 80 | 60 | 60 | 80 JlabopatopHast
BBIUHC/TUTETHHOTO pabora
JKCIepUMeHTa.

Bcero 3a 10 cemecTp 108 | 68 34 34 40 | 100 | 100 | 100 | 100
Bcero no auciurninHe 108 | 68 34 34 40 | 100 | 100 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-12
Ne 1

Ne 2
Ne 3

Ne 2

Bonpocbl omkpbimoz2o muna:

Cdopmymmpytite 11 3akoH HbroToHa

Cdopmynupyiite 2i1 3akoH HbloTOHa

Cdopmynupyiite 3ii 3akoH HbioTOHa

CdopmynupyiiTe 3akOH BCEMUPHOTO TATOTEHUSI

Kakum KoimyecTBOM BepLIWH 00/1aZlaeT 3/ieMeHT TeTpanzaabHOU (GopMbI?
KakuM Ko/iMuecTBOM BEPLIUH 00/1a/IaeT 3/IEMEHT TeKCasanbHON GopMbI?
KakuM Ko/iM4yecTBOM BepIUH 00/1a/1aeT 3/IeMEHT OKTaylaIbHOU (hOPMBI?
KakuM KonmuecTBOM rpaHeli 00/1a/jaeT 3/1eMeHT TeTpauiaabHOH GopMbI?
KakuM KonmuuecTBOM rpaHelt 00/1a/jaeT 3/1eMeHT reKcasjanbHOU (hOpMbI?
Kakum koimyecTBOM rpaHeii 00/1ajiaeT 3/ieMeHT OKTa3AaabHOU (OpMBI?
Bonpocbl 3akpbimozo muna:

ITpenen THUILHOM TTPOUHOCTH:

- Han0bo/IbIIIasi CKOPOCTh BCTPeUH CHapsijia C Mperpajoi, Ipy KOTOPOK Ha eé ThlIbHOMH
TTOBEPXHOCTH He HapyIIIaeTCs CIJIOITHOCTh MaTeprasa

- HauborblIIasi CKOPOCTh BCTPEUM CHApsiJia C Mperpazou, Ipy KOTOPOU OT Heé He
OT/IENISIFOTCS OCKOJIKW MaTepyasa, a 3a Heé He MPOXO/SAT OCKOJIKU CHapsifia

- HaMeHbllIasi CKOPOCTh BCTPeUU CHapsijia C TIperpajiou, Ipu KOTOPOit cHapsiJ, POXOAUT
€€ HaCKBO3b

- XapaKTepyCTHKa, YCJI0BHO pasfie/siolasi JoMyCTUMble U He[JOMyCTHMble TIOPayKeHMUs,
TIPHU3HAKKW KOTOPBIX CIeaTbHO OTOBAPHBAIOTCS B TEXHUYECKUX YCJIOBUSIX Ha
UCIIBITaHUSI U TIPUEMKY OpOHU

ITpenen cKBO3HOTO MPOOUTHS:

- Han0Oo/bITIasi CKOPOCTh BCTPEUX CHapsi/ia C TPerpajioi, Ipy KOTOPOM Ha eé ThITbHOM
TIOBEPXHOCTH He HapyllaeTcs CIIJIOIIHOCTh MaTepuana

- HauboJbITIasi CKOPOCTh BCTPEUM CHApsI/ia C MPErpaziou, Ipy KOTOPOU OT Heé He
OT/IENISIOTCS OCKOJTKW MaTepuasa, a 3a Heé He MPOXO/AT OCKOJIKU CHapszia

- HavMeHbll1asi CKOPOCTh BCTPeUU CHapsijia C TIPerpajiou, Ipy KOTOPOi CHapsiJ|, IPOXOAUT
€€ HaCKBO3b

- XapaKTepUCTHKA, YCJI0BHO pa3ze/sitoliiasi I0MyCTUMbIe U HeZIoMyCTUMble TIOpaykeHusl,
TIPU3HaKKU KOTOPBIX CIelaJbHO OroBapyBalOTCs B TEXHUUEeCKUX YCIOBUSIX Ha
UCTIBITaHUS U PUEMKY OPOHU

ITpenen KOHANLIMOHHBIX TIOPaYKeHUH:

- HanOoJbLIIasi CKOPOCTh BCTPeUX CHapsiJia C Mperpazgoi, Ipy KOTOPOi Ha eé ThUTbHOM
MOBEPXHOCTU He HapylllaeTcsl CIIONIHOCTh MaTeprasna

- HanOoJbLIIas CKOPOCTh BCTPeUX CHapsiZia C Mperpazioi, Ipy KOTOPOi 0T Heé He
OT/IeIAI0TCS OCKOJIKM MaTeprasa, a 3a Heé He NPOXOJAT OCKOJIKU CHapsiAia

- HauMeHbll1asi CKOPOCTh BCTPeUU CHapsi/ia C Tiperpajjou, Mpyu KOTOPOW CHapsi/l TIPOXOAUT
€€ HAaCKBO3b

- XapaKTepHCTHKa, YCJIOBHO pa3jiesoliasi JOMyCTUMble U HeJJOMyCTHMble TIOpayKeHMUs,
TIPU3HAKYU KOTOPBIX CIeI[a/IbHO OTOBAPUBAIOTCS B TEXHUYECKUX YCIOBHSX Ha
WCTIBITAHUS Y TIPUEMKY OpOHU

IMpesen 6e30MaCHBIX TIOPAXKEHUIA:

- HanboJblIasi CKOPOCTh BCTPEUM CHAapsiJia C MPerpazgou, Ipy KOTOPOU Ha eé ThUTbHOM
IIOBEPXHOCTH He HapylllaeTcsl CIIOIIHOCTb MaTepyasa
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Ne 5

Ne 6

Ne 7

Ne 9

Ne 10

OIIK-14

- Han0oJIbIIIast CKOPOCTB BCTPEUM CHapsifia C TIperpazioi, MpH KOTOPOii OT Heé He
OT/IeJISIFOTCSI OCKOJIKY MaTepuaJia, a 3a Heé He TIPOXOJST OCKOJIKK CHapsiJa

- HavMeHblIIasi CKOPOCTh BCTPEUU CHapsi/ia C TIPerpajiou, IIpy KOTOPOH CHapsiJ|, IPOXOAUT
€€ HaCKBO3b

- XapaKTepHCTHKa, YCI0BHO pa3e/sitoliiasi I0MyCTUMbIe U HeZIoMyCTUMble TIOpaykeHusl,

TIPU3HAKKU KOTOPBIX CIelaJbHO OroBapHBalOTCs B TEXHUUEeCKUX YCIOBUSIX Ha
WCTIBITAaHUS Y TIPUEMKY OpOHU

Kakoit u3 petmiaresieit jiyuiiie OAXOAUT IS 3a/la4 TeUEHHUS XKUAKOCTEM U ra3oB:
- SPH

- Lagrange

- Euler

- FEM
Kakoi1 13 peruaresei syuiiie NoAXoAuT AJIs1 3a/ja4 PACYETOB IIPOYHOCTH TeJI:

- SPH
- Lagrange
- Euler

- FEM
Kakoti u3 perraresieli mogxoaut Ajist 3a7iau ¢ OO/IBIIMMY fiepopMarivsIMuU:

- SPH
- Lagrange
- Euler

- FEM
Kaxkoro pa3mepa uacturibl B SPH 00/1aCcT peKOMEHIyeTCs CO3/1aBath:

- OguHaKoBOTO
- PasHble yacTULbl, HO OJMHAKOBLIE TI0 Pa3Mepy /sl KaXK/I0M uacTh
- Pa3nmuHble yaCTULBI

- PazHble yacTUIIbI, HO OZIMTHAKOBLIE 110 pa3Mepy I KaXX/0ro Marepyara
Kakyro u3 Mo/ieneli HeJb3s1 IPUCBOUTEL MaTepUay:

- Mogenb 1BV KeHUsT
- YpaBHeHHe COCTOSIHUSA
- Mogens npouHoCTH

- Mogens paspyiieHus
Kakasi BeiuriHa He MOXKeT OBITh omipe/iesieHa 1o ¢popmysie Ca0BCKOTO:

- mnysibe ha3sel pa3pspkeHus
- N30bITOUHOE ZaB/IeHMe
- Umnynbe da3bl oxarus

- [Tepuop, dasel oxatus

BOI’lpOCbl OMKpblMO2o munda:
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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

Uro Takoe mpejen ThJIbHOW MPOYHOCTU?

Yro Takoe Tipesies1 6e30MacHbBIX TIOPAXKEHHH?

YTo Takoe CKBO3HOIO MPOOUTHS?

Uto Takoe mpefies KOHJULMOHHBIX MTOPa’KeHU?

Pemiatens Euler ucrnonb3yroT A1 peliieHys 3a7,a4 TeueHust u
Perarens Lagrange nmoaxogut AJis pacyéToB Ten
Pemarens SPH nmoaxogur st B3aMMOJIENCTBUS Tesl

IT1a pacuéta mpoOUTHs TIperpajbl COOTHOLIeHHe pa3mepoB SPH uacTull B Matepuasie
Tperpajibl U yapHUKA JIO/DKHO OBbITh _ K__

B dhopmymnax CajoBCKOTO MCTIO/IB3YIOTCS TaKye BeIMUMHBI KaK PACCTOSTHUE OT TOUKH
TOJpbIBa U

Dopmynbl CaZj0BCKOTO UCTIOB3YIOTCS /IS OTIpe/iesieHrst U30bITOYHOTO JaB/IeHus BO
(hpoHTe ymapHO# BOJHBI, u (haser

Bonpocbl 3aKkpblmo2o munda:
111 3akoH HeroToHa:

- CyI1leCTBYIOT CUCTEMBI OTCUETa, Ha3biBaeMble nHepiHanbHbIMU (1CO), B KOTOPBIX
TeJI0 HaXOAUTCs B cocTosiHUY TIoKost (V = 0) win ABWKeTCsA paBHOMEPHO U
nipsMosiuHedHo (V = const), ec/id Ha Tesio He AelcTByIOT cuiibl (F = 0) umm feficTBre
3THX cun ckomreHncuposano (F = 0).

- B uHeprpanbHOM CHCTeMe 0TCUETa YCKOPEeHHe, C KOTOPBIM JBHXKETCS TeJI0, TIPSIMO
TIPOTIOPLIMOHAIFHO PABHOIEHCTBYIOLEH BCeX CHT M 00paTHO MPOMOPLMOHAIBEHO Macce
3TOTO Tera.

- Tena efiCTBYIOT APYT Ha Aipyra C CHU/laMH, HarlpaB/JIeHHbIMU BJ[0JTb OIHOU MIPSMOIA,
IIPOTMBOIIO/IOKHBIMU T10 HAIlpaB/IeHUIO Y PasHbIMU T10 MOZYIIO.

- Bce Tesia mpUTArMBatOTCS APYT K APYTY, CHJla BCEMUPHOT'O TATOTEHUS TPSIMO
TIPOTOPIIMOHA/IbHA TTPOM3BE/IEHHI0 MacC TeJl M 00paTHO MPOTOPIMOHA/IbHA KBa/IpaTy
PaCCTOSTHUST MEXTy HUMU.

211 3akoH HuloToHa:

- CylLeCTBYIOT CUCTEMbI OTCUeTa, Ha3biBaeMble UHepLuanbHbiMU (1ICO), B KOTOPBIX
TesI0 HaXOAUTCS B COCTOSIHUM ToKos (V = 0) miu ABWXeTCs paBHOMEPHO U
npsiMoniiHelHo (V = const), ec/iv Ha Teso He AelcTBytOT cuibl (F = 0) umu feiictBue
3TUX cun ckomreHcuposaso (F = 0).

- B vHep1ManeHO crcTeMe OTCUETa YCKOPEHHeE, C KOTOPBIM JIBHKETCS TeJ0, TIPSIMO
TIPOTIOPLIMOHA/IBHO PAaBHOZEMCTBYIOLIel BCeX Cr/l U 00paTHO MPONOPLIMOHAILHO Macce
3TOTO TeJia.

- Tena efiCTBYIOT APYT Ha Apyra C CHU/IaMH, HallpaB/JIeHHbIMU BJI0/Ib OHOW MPSMOM,
TIPOTUBOIIO/IOKHBIMHU T10 HarlpaB/IeHUI0 U Pa3HbIMU 110 MOZY/IIO.

- Bce Tea mpuTATHBAIOTCS PYT K APYTY, CUIa BCEMUPHOTO TATOTEHUS TTPSIMO
MPOTOPI[MOHA/bHA TIPOU3BEIEHUI0 MacC TeJ1 U 00paTHO TIPOTOPIMOHAbHA KBapaTy
PacCTOSTHUST MEXTy HUMU.

3i1 3akoH HrroTOHa:

- CyI11eCcTBYIOT CHCTeMBI OTCUeTa, Ha3biBaeMble HHepiuanbHbIMU (MICO), B KOTOPBIX
Tes0 HaxoquTcs B coctosiHuY TIokost (V = 0) win ABWKeTCss pABHOMEPHO U
npsiMosinHeiiHo (V = const), ecyid Ha TeJio He AeicTtByroT cuibl (F = 0) unu felictBue
3TUX cu ckomneHcuposaHo (F = 0).

- B uHepuanbHOM cucTeMe OTCUYETa yCKOpPEHHe, C KOTOPBIM JBUKETCS Teso, IPSIMO
TIPOTIOPLIMOHAIEHO PAaBHOEHCTBYIOIel BCeX CUT M 00paTHO MPOTMOPIMOHAIBEHO Macce

3TOro TeJia.

- Tena percTBYIOT APYT Ha Jpyra C CW/aMH, HarlpaB/I€HHBIMU BJ0JIb OJHOMW MIPSIMOH,
MPOTHBOIO/IOXKHBIMU T10 HarlpaB/IeHUIO U PAa3HBIMU 10 MOAYJIIO.
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No 4

Ne 5

Ne 6

Ne 8

Ne 9

- Bce Tena nputAruBaroTcs Apyr K Apyry, CUjla BCEMUPHOIO TATOTEHHS MIPSMO
TMIPOTIOPLIMOHA/IbHA MTPOX3Be/|eHHI0 MacC TeJsl U 00paTHO MPOIOPLMOHA/IbHA KBa/IpaTy
pacCTosHUS MeXXAy HUMHU.

3dKOH BCEMHPHOTI'O TATOTEHUSA:

- CyI1leCcTBYIOT CHCTeMBI OTCUeTa, Ha3biBaeMble HHepiuanbHbIMU (MICO), B KOTOPBIX
Tes0 HaxoguTcs B coctosiHuy TIokost (V = 0) wiv ABWKeTCss pABHOMEPHO U
npsiMosiiHeliHo (V = const), ey Ha Tesio He AeicTtBytoT cuibl (F = 0) unu gelictBue
3TUX cui ckomneHcuposaso (F = 0).

- B uHepuyanbHOM cucTeMe OTCUYETa yCKOpPEHHe, C KOTOPbIM JBUKETCS Teq0, IIPSIMO
TIPOTIOPLIMOHAIEHO PAaBHOEHCTBYIOIel BCeX CUT M 00paTHO MPOTMOPIMOHAIBEHO Macce
3TOrO Tesa.

- Tena percTBYIOT APYT Ha Jpyra C CW/aMH, HallpaB/IeHHBIMU BJ0JIb OJHOMW IIPSIMOH,
MPOTHBOIO/IOXKHBIMU T10 HarpaB/IeHUIO U Pa3HBIMU 10 MOAYJIIO.

- Bce Tena mpuTSArKMBatoTCs JpyT K APYTY, CUjla BCEMUPHOTO TSTOTEHUS MPSIMO
TIPOTIOPIMOHA/IbHA TIPOW3BE/IEHHI0 MacC Tel M 00paTHO MPOMNOPI[HOHaIbHA KBaZIpaTy
PACCTOSTHUS MeXX/Ty HAMHU.

Kakum Ko/M4yecTBOM BepIlIMH 00/1a/IaeT 3/IeMEHT TeTPauziaibHOU (hOPMBI:

-8
KakuM Ko/iM4yeCcTBOM BepIIMH 00/1a/jaeT 371eMeHT TeKcajfanbHOM OpPMBI:

-8
Kakum Ko/M4yecTBOM BePLIWH 00/1a/laeT 37IeMEHT OKTa3Aa abHOU (hOPMBI:

-8
Kakum KomyecTBOM rpaHeil 00s1afjaeT s7ieMeHT TeTpanzaabHOU (OPMBI:

-8
KakuMm KonmuuecTBOM rpaHelt 00/1a/jaeT 3/1eMeHT TeKCasaibHOM (hOPMBI:
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OIIK-6

Ne 10

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

KakuM KoimdecTBOM rpaHeii 00s1azjaeT 371eMeHT OKTa3jaIbHON (OPMBI:

Bonpocbl omkpbimozo muna:

CKO/bKO MOXKET OBITh PE0ep y /ieMeHTa B OAHOMEPHOM MOCTaHOBKe 3a7auu B Autodyn?
CKO/TBKO MOKeT OBbITh PEOep y 27eMeHTa B JByMepPHOM MTOCTaHOBKe 3aziaurt B Autodyn?
CKO/TBKO MOKeT OBbITh pé0ep y a71eMeHTa B TPEXMepHOM TTOCTaHOBKe 3a7iaurt B Autodyn?
CKOJTbKO MOXKET OBITh y3/I0B y 3/IeMEHTa B OfIHOMEPHOH IMOCTaHOBKe 3a/iauv B Autodyn?
CKOJTbKO MOXKET OBITh y3/I0B y 3/IeMeHTa B IByMEPHOM MOCTaHOBKe 3a71auu B Autodyn?
CKOJIbKO MOXXET OBITb y3/I0B Y 3/IEMEHTa B TPEXMEPHOM MMOCTAHOBKE 3ajaur B Autodyn?
PaccuuraiiTe 5KBUBa/IeHTHYIO Maccy 3apsiia TT'-50 Maccoii 4KT ¢ TerioTol B3pLIBUATOTO
ripeBpaitjeHus 4500 kK x/KT (TeTioTa B3phIBUATOTO MpeBpaitieHus TpoTuia 4180 k/x/
KT)

Haiinute naBneHue Ha AHO cHapsja (B MIla) kanubpom 122 mMm v Maccoii 35 Kr, ecu
OH ABWXKeTcs ¢ yckopeHueM 300 000 m/c2

PaccuuraiiTe 5KBUBa/IeHTHYIO Maccy 3apsiia A-1X-2 maccoit 2,5KT ¢ TeTioToi
B3phIBUaToro rnpespairenns 6400 k/I/Kr (TersioTa B3pLIBUATOTO TIpeBpallleH st TPOTHIIA
4180 xI>x/Kr)

Haiinute naBneHre Ha AHO cHapsiga (B MIla) kanubpom 57 MM U MacCo 3 K, eCJ/TH OH
JIBwxetcs ¢ yckopernueM 500 000 m/c2

Bonpocbl 3akpbimoeo muna:
IIpu omHOMepHOI MoCTaHOBKe 3ajaud B Autodyn UCITO/Ib3YIOTCS OPTHI:

-1
-J
-K

-1,J
ITpu ABYyMepHOI MoCTaHOBKe 3a/ayu B Autodyn UCIOIb3YHOTCS OPTHI:

-LJ
-JLK
-LK

-1LJK
[Tpu TpéxmepHOI MOCTaHOBKe 3aZlauk B Autodyn KCI0/Ib3YIOTCS OPThI:

-LILK
-LJt

- LKt
-LILK,t

Kaxkoi1 MuHUMasbHbIN paguyc pacuéta rno ¢popmyse CafloBCKOro [Jijist 3apsifia
B3pBIBUATOrO BellleCTBa SKBUBAJIEHTHOU Maccoy 1 Kr:
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-0,33 ™
Ne 5 Kako#i MuHMManbHBIN paguyc pacuérta o ¢popmysie CajoBCKOTO A/is 3apsija
B3PbIBYATOrO Bel|eCTBa S5KBUBaJ€HTHOM MacCOU 2 KI:

-1m
-2M
-1,26 m

-1,32m
Ne 6 Kakoit MUHUMaTbHBIN paauyc pacuéTta 1o gopmysie CaoBCKOTO AJis 3apsifia
B3DLIBUATOrO BellleCTBa SKBMBaJIeHTHOM Maccoit 4 KT

-2M
-4wm
-1,59 m

-2,64 M
Ne 7 Kako¥i MuHUManbHBIN paguyc pacuéra o ¢popmysie CafloBCKOTO AJist 3apsija
B3pBIBUATOrO BellleCTBa SKBUBAJIEHTHON Maccoy 9 Kr:

-3Mm
-9m
-2,08 m

-594 M
Ne 8 Kakoit MUHUMaTLHBIN pasuyc pacuéTta 1o gopmysie CaOBCKOTO AJis 3apsifia
B3pLIBUATOrO BellleCTBa SKBUBA/IeHTHOM Maccoit 16 Kr:

-4wm
-16 M
-2,52M

- 10,56 m
Ne 9 Kakoii MuUHUMabHBIN paguyc pacuérta o ¢popmysie CaloBCKOTO ISt 3apsijia
B3pbIBUATOrO BellleCTBa KBUBaJeHTHOU Maccoii 100 Kr:

-10m
-100 m
-4,64 M

- 66,6 M
Ne 10 aByieHure Ha HO CHapsJa KajuopoMm 152 MM U Macco 45 KT TIPU ero JBKEHUH C
yckopenuem 30000 m/c2 paBHO:

- 74,4 MIla
- 744 Mna
- 74,4 T1a

- 744 I1a
OIIK-8
Bonpocbl omkpbimoz2o muna:
Ne 1 ITpu ogHOMEpHOM TTOCTaHOBKe 3a7aur B Autodyn UCTIONb3yeTcs OpT
Ne 2 ITpu aBymMepHO# nocTaHOBKe 3a7aurt B Autodyn HUCTIONb3YOTCS OPTHI __,
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Ne 3
Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 2

Ne 3

Ne 4

Ne 5

ITpu TpéxmepHO# ocTaHOBKe 3a7aurt B Autodyn UCTIOIB3YIOTCS OPTBI __,_ ,

Kako#i MuHMManbHBIN paguyc pacuérta o ¢popmysie CajoBCKOTO A/is 3apsija
B3PbIBYATOrO Bell|eCTBa SKBHUBa/J€HTHOM Maccou 1 Kr?

Kako#i MuHMManbHBIN paguyc pacuérta o ¢popmyse CafoBCKOTO AJis 3apsija
B3PbIBYATOrO Bel|eCTBa SKBUBaJ€HTHOM Maccou 2 Kr?

Kako#i MuHMManbHBIN paguyc pacuérta o ¢popmyse CafoBCKOTO A5 3apsi/ja
B3PbIBYATOrO BelleCTBa SKBUBaJEHTHOM Maccou 4 Kr?

Kako#i MuHMManbHbIN paguyc pacuérta o ¢popmysie CajoBCKOTO A/is 3apsijja
B3PbIBYATOrO BelleCTBa SKBHUBaJ€HTHOM Maccou 9 Kr?

Kako#i MuHMManbHBIN paguyc pacuérta o ¢popmysie CaoBCKOTO A5 3apsijja
B3pBIBUATOrO BellleCTBa SKBUBAJIEHTHON Maccoi 16 Kr?

Kako#i MuHMManbHBIN paguyc pacuérta o ¢popmysie CafjoBCKOTO AJis 3apsijja
B3pBIBUATOrO BellleCTBa 3KBUBaJeHTHOU Maccoi 100 kr?

Haiinyte naBneHue Ha AHO cHapsiga (B MIla) kamubpom 30 MM 1 Maccoi 0,5 K, ec/id OH
JIBwxeTcs ¢ yckopenuem 100000 m/c2

Bonpocbl 3akpbimo2o muna:
CKOJTbKO MOXKET OBITh PEDep y /1leMeHTa B OZJHOMEPHOM TIOCTaHOBKe 3aziauu B Autodyn:

-4
CKO/TBKO MOKeT OBbITh pEé6ep y 271eMeHTa B JByMepHO# MOCTaHOBKe 3aaurl B Autodyn:

-6
CKOJTbKO MOXKET OBITh PEDep y 3/ieMeHTa B TPEXMEPHOM IMOCTaHOBKe 3ajauu B Autodyn:

-6
-8
-12

-16
CKO/TBKO MOYKeT OBITh y3/10B Y /IeMeHTa B OJHOMEPHOM TMOCTaHOBKe 3a7iaun B Autodyn:

-4
CKOJTbKO MOXET OBITh y3/I0B Y 3/IeMeHTa B [BYMEPHOM MOCTaHOBKe 3a/1aud B Autodyn:

-6
CKOJTbKO MOXKET OBITh y3/I0B y 3/IeMeHTa B TPEXMepPHOU MOCTaHOBKe 3ajaun B Autodyn:

-4
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Ne 7

Ne 8

Ne 9

Ne 10

-10

-12

OKBHBajieHTHast Macca 3apsiia TI'-50 Maccoii 4KT C TeTIoTOM B3PbIBUATOrO
nipeBparenyst 4500 k[/KT (TersioTa B3pLIBUATOrO MpeBpariieHys TpoTiiaa 4180 k/Ix/
KI) paBHa:

-4 Kr
-4,3 Kr
- 3,7 Kr

- 4,6 Kr
laByieHre Ha THO CHapsJa KajuopoM 122 MM 1 Maccou 35 KT TIPH ero JBKEHUH C
yckopenurem 300 000 m/c2 paBHO:

- 89,82 MIla
- 898,2 MIla
- 89,82 Ila

- 898,2 I1a

OKBHUBajeHTHass Macca 3apsifia A-1X-2 maccol 2,5KT ¢ TerioTol B3pbIBUAaTOro
nipeBpaitieHus 6400 k/Ix/Kr (TeraoTa B3pbIBUaTOro npespaieHus Tpotuiaa 4180 k/x/
KT') paBHa:

- 3,8 kr

-2,5Kr

-1,2 kr

-5kKr

ap/ieHyre Ha IHO CHapsJa KaJMOpPoM 57 MM U Maccoi 3 KI IPH €ro JABWKEHUH C
yckopenuem 500 000 m/c2 paBHO:

- 58,78 MIla
- 587,8 MIla
- 58,78 I1a

- 587,8I1a
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