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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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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JIUCT COI'JIACOBAHUA

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

24.03.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
UYepHbiioB Muxaun BuktopoBuy, A.T.H., JOLIeHT, Tipodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPUKJVIAJHAS MEXAHUKA YIZAPHO-BOJ/IHOBBIX 1 B3PBIBHBIX ITPOILIECCOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



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

[TK-2.1 — CrnocobeH pa3pabarbiBath (GHU3MYeCKHe U MaTeMTanyeCKHe MOJIeNU COBOKYITHOCTH IIPOLIeCCOB
asporu/iporasojiHaMUKu 1 TeryioobMeHa
DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:

IIK-2.1

3HAHUA:
00 yrpo3ax B3pbIB0OE30IIaCHOCTH M COBPEMEHHBIX TMPUK/IaZIHBIX METO/IUKAX UX OLeHKH;

YMeHus:
NIPUMeHATb COBpeMeHHble IIPUKJ/IafiHble MEeTOJWKM pacueTa B3DBIBHBIX IIPOLIECCOB B Pas/IMYHBIX

YCUIOBHUAX U CTEIIEHN UX OMACHOCTH MDY PELIEHWHU 3a4a4 HpOd)ECCHOHaHBHOﬁ AedaTe/IbHOCTH;

HABblKU:
B/Ia/ieHUsA COBPEMEHHBIMH I/IHCbOpMa]_[I/IOHHBIMI/I TE€XHOJ/IOTUAMHK TIpU TIPpUMEHEHHWH COBPEMEHHBIX

MPUK/IaJHBIX METOAWK pacCyeTa B3PBIBHBIX TIIPOLIECCOB B PpPAa3/IMYHbBIX YC/IOBUAX W OLIEHKW CTEIeHW HuX

OITaCHOCTH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnynmna ITIPUK/TAJHASA MEXAHUKA YIJAPHO-BO/IHOBBIX 11 B3PBIBHBIX
MMPOLTECCOB siBasieTcs JUCIUTUTHHOM YacTH, (pOPMUPYyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX
OTHoIIeHHUH 0;10Ka 1, mporpaMMbI IOATOTOBKY 110 Hanpas/enuto 24.03.03 Baarucmuka u
2u0poaspooUHaAMUKAa.

CopepxaHue [UCLMIUIMHBL SIBJIAeTCS JioruueckuM npogompkeHreM gucuuiyinH: PASHOCTHOE
MOJAE/INPOBAHUE, MEXAHUWKA XXNJKOCTHA U T'A3A.

[TpesBapUTeTbHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIerocs /10 Hauasia U3yueHus TUCLIATUTAHBIL:

¢ OIIK-1 — CnocobeH pUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MareMaTUuyeCcKOro aHaar3a U MoZle/IMPOBaHusl, TeOPeTUUEeCKOro U SKCI1epUMeHTaIbHOI0 UCC/le/l0BaHus B
NpodeCcCcHOHaNIbHOM [iesITeIbHOCTH

¢ OIIK-5 — CrniocobeH UCIOb30BaTh COBPEMEHHbIE MTOJX0/IbI U METO/[bI PeIIeHHs TIPodeCcCHOHATBHBIX
3a71au B 00/1aCTH aBUALIMOHHOM M PaKeTHO-KOCMHUECKON TeXHUKU

¢ OIIK-8 — CniocobeH pa3pabarsiBaTh aJiTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, IPUTOHbIE /IS
MPaKTHYeCKOro MpUMeHeHUs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAMTOPHBIE 3aHATHSA N
B KOHTaKTHOIi ¢hopme e
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Paspen 1. B3peIBHEBIE SIB/IeHHMS M NP 1 UX Bl Husl. PeHoMeHoIOrMs
B3DbIBHBIX sIB/IeHWIA. B3pbiBoonacHble BeliectBa M hakTopbl. PU3HUECKHe U XMMUUYeCKHe
B3DbIBbI B SHEPreTHYeCKHX U /IBUTaTe/IbHbIX YCTaHOBKAX. B3pbIBbI KOH/IEHCUPOBAHHBIX
4 8 BelIleCTB U TOIUIMBHO-BO3/lYIIHBIX cMeceil. B3pbIBHAas BO/Ha, eé CTPYKTypa U IIPUUMHBL 23 8 4 4 15 20
(opmupoBaHHst. 3aKOH T07{061sT B3pBIBOB («3aKOH KybHuecKoro KopHsi»). [lepemMeHHbIe
Caposckoro-T'onkuHcoHa, Caxca. OMIMpHUYecKye COOTHOLIeHNUs /IS pacyéTa napaMeTpoB
BO3/[yILIHOH Y/JAPHOW BOJHEL.
Paspen 2. B3pbIBHbIE BOJIHBI IPH (H3HUECKHX B3PbIBaX, AeTOHAIIMH U TOPEHHH ra30BbIX
M reTeporeHHbIX cMecei. Pu3nuecKre B3pbIBbI 16PBOTO, BTOPOTO, TPEThero pofia. B3peiBHbIE
4 8 BOJIHBI TP PaCLIMPEHUH Ta30BbIX 06’];53MOB BBICOKOTO /laB/IeHHsl, Ta30MbIIEBBIX U 2 7 4 3 15 20
MapOXXMJKOCTHBIX CUCTeM, TleperpeToii uakocTu. ITapameTphbl B3pbIBHBIX BOJIH IPU
JleToHaLK 06/1aKOB FOPIOYHX Ia30BbIX CMeCei. VIMIy/IbCHble BeTPOBbIe HArpy3Ku
TIPUTIOBEPXHOCTHOTO B3pbIBa. TPaHC/IALIIOHHOE BO3JEHCTBHE B3pbIBa.
4 8 Paspen 3. IToaBoaHbIe B3pbIBBI. [lapamMeTps! yjapHbIX BOJIH IIPU TI0JBOAHOM B3pbIBe 19 6 4 P 13 20
ra3000pa3sHbIX U KOHEHCUPOBAHHBIX BelljeCTB. [T0{BOAHbIE ra30Bble B3DbIBBL.
Pa3pen 4. Hokconorus B3psiBa. [Topaxaroiiye daxrops! B3pbiBa. Kpurepuu dyracHoro
riopakeHusl. MeTo ;uarpaMM «/iaBjieHre — UMITy/IbC». JJiarpaMMbl MOpaykeHUs Npy
pas/MUHbIX BU/laX B3PLIBHOIO BO3/eicTBuUs. PacueT 1 aHanu3 (yracHOro nopaxeHust pu
4 8 (u3nuecKux B3pbIBaX, OCKOIOUHOTO, TEIJIOBOTO U TPAHC/ISALIMOHHOTO BO3AEHCTBHS. 22 8 6 2 14 20
KomriexcHoe ropaskarolijee JieiicTBre B3pbIBa Ha uesioBeKa. [IpsiMoe u obouHoe
BO3/leliCTBHe B3PLIBHOM BO/IHBI. KpHUTepHU 0CKOIOUHOrO, TETJIOBOTO, TPAHC/ISILIMOHHOTO 1
TOKCHYECKOTO MOPaKeHHsl.
Paspen 5. B3pbiBo3aiuTa KOHCTPYKLUI U 0H000beKTOB. TpaULMOHHbIe U 0COObIe
Croco6bl CHUKEHHS! B3PBIBHBIX HAarpy30K: KOHTAKTHOE U GeCKOHTaKTHOe pa3MelljeHHe B
3alUTHOM 060/10uKe, BaKyyMHUPOBaHHe, pUMeHeHHe rep(hOpUpOBAHHBIX IIEPErOPOAOK U
4 8 IPaHy/MPOBAHHBIX MaTepHasIoB, IOPUCTBIX U CJIOMCTBIX SKPAHOB. Y/japHble BOJIHBI B Ta3ax, 2 10 8 5 12 20
CBIMYYUX Cpesiax U /iByX(asHbIX cMecsxX. PenakcaliioHHble MHOrodasHele cpe/bl. [TosaBneHne
Y/JAPHBIX BOJTH peJlaKCaljdOHHbIMM CHCTeMaMu. B3pbIBo3alluTHbIe MaTepyaIbl 1
KOHCTPYKLMHU. TexHUYeCcKye CpeiCTBa ¥ CUCTEMbI B3DbIBO3ALLUThI M B3PbIBONO/IAB/IEHHUS].
Paspy1iaemble J10KaaM3aTOPb! B3pBa, B3PbIBO3aLlUTHBIE YCTPOMCTBA CMEIIaHHOTO THIIA.
Bcero 3a 8 cemecTp 108 39 26 13 69 100
Bcero no gucuuninHe 108 39 26 13 69 100
-
3.2. AyAMTOPHBIN NPAaKTHKYM
Oo0neMm,
No Homep u HaumeHOBaHMe
Tema MNPAKTHYECKOro 3aHATUA ayA.
n/n pPa3ae/ia JUCHUILIMHBI
JacoB

Y MPUYXHBI UX
BO3HUMKHOBEHUA.

1 |Pa3men 1. B3pbiBHBIE SBIEHUS

PacueT 1 aHa/IM3 MTApaMeTPOB B3PhIBHOM BOJIHBI U CITyTHOTO
MOTOKA 3a Hel. OlleHKa TTapaMeTPOB B3PbIBHOM BOJIHBI B
OIKHel 30He

Pacuer u olleHKa NopakaroLux (akTopoB B3pbIBa TOIJIMBHO-
BO3JYLIHOU CMecU

U reTepOreHHbIX CMecCeii.

3 Pa3pen 2. B3pbiBHbIE BOTHbI
npu pr3nUeCKUX B3phIBaXx,
JleTOHALIMW U TOPEHUU ra30BbIX

Pacuer npurioBepXxHOCTHOI'O B3pbIBa, TapaMeTPOB CIIyTHOI'O
TOTOKA 3a B3PbIBHOWM BOTHOM U €ro TPaHC/ISILIMOHHOI0
BO37lelicTBUA. PacueT yjapHO-BOJIHOBOM CTPYKTYpbI
TIPUIIOBEPXHOCTHOT'O B3phIBa METOZOM yZAapHBIX MOJISIP

Pacuer craijoHapHOM MaxOBCKOM KOH(UTYpaLUH ylapHBIX
BOJTH C MIOJIBW)KHOM T7IaBHOM BOJIHOM

5 |Pasgen 3. [ToaBogHbIe B3DBIBEI.

PacueT nmapamMeTpoB yapHOii BOJIHBI TTOBOAHOTO B3phIBa U
ee IopaXkaroll[eTo BO3/ENCTBUS

Pacuet nopaskatoriux (hakTopoB B3pLIBHOM BOJTHBI B
HMITY/IbCHBIX Ta30/[MHAMUUECKUX YCTaHOBKAxX

Paspen 4. Hokcosnorus B3pbIBa.

Pacuet niopakaroriyx (hakTopoB BO3/eMCTBIS B3phbiBa Ha
ye/IoBeKa U Ipyrre OM00ObEKTEI

Paspen 5. B3peiBosalura
KOHCTDPYKI[UH 1 OM000BEKTOB.

Pacuet 3¢)(eKTUBHOCTH MOJTYOTKPLITOIO B3PHIBO3AIUTHOTO
yCTpOMCTBA («B3PLIBO3ALUTHOM YpHBI»). PacueT

3¢ heKTHBHOCTH B3PBLIBO3AIUTHOTO YCTPOMCTBA
KOMOMHHMPOBAaHHOI'O THIIA

6
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Bcero 3a 8 cemecTp

13

3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne Homep 1 HaMeHOBaHHe pa3jesa O0Bem,
Copep)kaHue yueGHOro 3alaHust
n/n JUCLUIIAHBI 4acoB
N3yueHue neKIMOHHBIX MaTepUasIoB.
Paspen 1. B3pbiBHbIe sIB/IeHUs U IPUUHHBI UX
1 IToaroroBka K rpakThueCKUM 3aHSITHSIM. 15
BO3HUKHOBEHMS. N
AmHanu3 pe3ysibTaToB pacuéToB
Paznen 2. B3pbiBHBIE BOJIHBI TTPU pu3nuecKux |M3yueHue JIeKITMOHHBIX MaTepuasioB.
2  |B3pbIBaxX, J€TOHALMU U FOPEHUH a30BbIX U [ToaroToBKa K NpakTUYeCKUM 3aHITUSIM. 15
reTeporeHHbIX CMecei. AHanu3 pe3y/nbTaToB PaCUéTOB
N3yueHue neKLMOHHBIX MaTePUAJIOB.
3 |Pasgen 3. [ToaBogHbIE B3DBIBHI. IToarotroBka K rpakThueCKUM 3aHSITHSIM. 13
AmHanus pe3y/bTaToB pacyéToB
N3yueHne neKLMOHHBIX MaTePUAJIOB.
4  |Pa3pen 4. Hokconorus B3pbIBa. IToarotroBka K rpakThyeCKUM 3aHSITHSIM. 14
AmHanus pe3sy/pTaToB pacyéToB
Paszen 5. B3DLIBOSALITA KOHCT i N3yueHue neKLMOHHBIX MaTePUAaJIOB.
5 A - o3P m PYXI{ [ToarotoBka K rpakTA4yeCKUM 3aHSITHSIM. 12
61006BEKTOB. N
AmHanus pe3y/bTaToB pacyéToB
Bcero 3a 8 cemectp 69
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5/ 6 7 8 9 10 11 12 13
8 TexkK BP31 AP | TekK BP31 | AP | TekK BP3 | 3au.

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocThueckasi paboTa;

TekK — BOTPOCHI J/151 TEKYILIETO KOHTPOJIS;
BP3/], — Boripock! N0 paszeny;

3ay. — 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBA/IbI B
cnenyrommx ¢popmax:

e JIMarHocTuyeckas pabora;

e BOTMPOCHI /|15 TEKYIIIETO KOHTPOJIS;
e BOMPOCHI 10 pa3zeny.

IIpomexxyTouHas arrecranus IIPOBOJUTCS B (hopMax:
e 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. JI. AgamsiH. . Teopust ropeHus ¥ B3pbiBa. CaHkT-IletepOypr: Jlans, 2022, 351. pec.

2. B. H. ¥Yckog. . Beryiue ogHoMeptsbie BosiHbl. CI16.BI'TY "BOEHMEX" um. []. ®@. YctuHora, 2013, 70
9K3.

3. E. A. 3HaMeHCKuUH. . YIapHOe U KyMY/IATUBHOE JIeMCTBHE apTU/iepuiickux 6oerpuracos. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2017, 51 3Kk3.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. B. E. Tenedang, M. B. CunsHukoB. . Baporepmudeckoe fefictue B3peiBoB. CI16.: ActepuoH, 2006, 2
9K3.

5.3. [lepnogrueckue u3aHus:
1. Boripocel 06oponHo#M TexHuku. Cepus 16.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://library.voenmeh.ru/ — ®yHziamenTansHas 6ubnuoreka BI'TY «BOEHMEX» um. [1.®. YcTuHOBa.
CoepeMeHHBIe MpodeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijpoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIN IOPTal TEXHUYECKOT0 peryaupoBanusi: HopMel, mpaBu/ia, cTaHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloOHHbBIN TIOpTas ITPaBoBoOi HHGOpMAaI[UH.

5.5. TIporpamMmmMHOe obecrieueHue:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. 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. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1.

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
TIPUK/IAZHASA MEXAHUKA YOAPHO-BO/IHOBBIX U B3PBIBHBIX ITPOIIECCOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa  TIPUKJIAHASI MEXAHUKA YJIAPHO-BO/IHOBBIX W B3PBIBHBIX
ITPOIIECCOB sBisieTcs  AMCLMIUVIMHOW 4acTH, (OpMHpPYyeMOM yUaCTHHKaMH 00pa3oBaTe/IbHbIX
oTHomeHWH Osoka 1, mporpaMmbl TMOArOTOBKM 10  HampasiaeHuto 24.03.03 Baaaucmuka u
2udpoaspoduHamuka. [ucuuriiHa peanu3yercs Ha (Qakynbrete A PakeTHo-kocMudeckod TexHuku BI'TY
"BOEHMEX" um. [].®. YcruroBa kKadenpoit A9 TINMTASMOTASOAMHAMUKA U TETVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-2.1 CriocobeH pa3pabatbiBaTh (U3HMUECKHEe W MaTeMTanueckhe MOJIeId COBOKYITHOCTH TPOIeCCOB
a3pOTU/IpOra30JUHAMHUKH U TeTI000MeHa.

Co,qepmaHHe AUCLHUIIIMHBI OXBaTbIBAET KDYI' BOITPOCOB, CBA3daHHBIX C YyAapHO-BO/IHOBBIMHM W B3DBIBHBIMH
nponeccaMy, B TOM UHC/€ BbI3BAHHBIX HWMITY/JIbCHBIM >SHEProBbIAE/IeEHUEM, B aBHaHHOHHOﬁ n paKETHOI‘/JI
TeXHHKe, BK/IIOUasd >SHepreTuyeCKrue W [ABUrdTe/IbHbIe YCTAHOBKHU JieTATE@/JbHBIX allllapaToB. YuebHas
AWUCHUIIIVMHAG, Adlolllad TIpUK/IdAHOE TIpeACTAaB/I€eHUE O AWMHAMHUKE YAdPHO-BOJIHOBBIX TIPOLIE€CCOB, Ipe€aBapdeT
cogep>XaHve - OUCHUITIMHBI "HeCTaL[I/IOHaprIe h aKyCTH4dyeckue HpOLIECCbI", B pdMKax KOTOPOf/i
paCcCMaTpUBaeTCA 6ostee LHI/IPOKI/Iﬁ KpyT BOIIPOCOB Ha 60J/1e€ BLICOKOM TeOpPpEeTUYECKOM YDOBHE.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e BOMPOCHI AAJIs TEKYILIero KOHTPOJIS;
* BONPOCHI 110 pasferny.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
* 3aueT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
TpelyCMOTPeHbI JIeK[IMOHHbIe 3aHATHS (26 u.), mpakTtudeckue 3aHsaTHS (13 u.), camocTositenpHast paborta
ctyzeHta (69 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
TIPUKJIAJJHASI MEXAHUKA YJAPHO-BO/THOBBIX U B3PBIBHBIX ITPOILIECCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PexkomMeHgamu

Y 110 0CBOEHHIO JUCHUILTHHBI /1A CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 39 4. ayJUTOPHBIX 3aHATHH, U 69 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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

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

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

HaumenoBaHune padoThI

TpyRoeMKOCTB,

Pexkomenjyemas 1uTeparypa uac

Pa3nen 1. B3prBHLIE ABJ/IEHUA U IPUYHUHBbI UX BOSHUKHOBEHUS.

N3yueHure neKLIMOHHBIX MaTepra’sioB.
IlogroroBka K rnpakTAueCKUM
3aHATHSAM. AHA/IU3 pPe3y/IbTaToB
pacuéToB

B. JI. AgamsH. . Teopus ropeHus v B3pbia: CaHKT-
ITeTepOypr: Jlanb, 2022 (1)

b. E. T'enbdana, M. B. CUIbHUKOB. .
Baporepmuueckoe zaeticteue B3pbieos: CIIO.:
AcrepuoH, 2006 (1, 2)

b. E. Tensdang, M. B. CUIbHUKOB. .
B3priBobe3omnacHocts: CI16.: Actepron, 2006 (1)
E. A. 3HameHCKUH. . ¥japHOe U KyMY/ISITHUBHOE
JeHCTBYEe apTU/IJIEpUICKUX D0ENpHUITacoB:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2017

©)

15

Ut

oro no pasgeny 1 15

Pa3zfien 2. B3pbiBHBIE BOJIHBI II

pu (1]1/131/1‘IECKI/IX B3PbIBAX, A€TOHAIIUU U T'OPEHUH I'd30BbIX U
rereporeHHbIX cMecen.

B. JI. ApamsH. . Teopus ropeHust 4 B3pbiBa: CaHKT-
[TeTepOypr: Jlanb, 2022 (2)
E. A. 3HameHCKUH. . ¥japHOe U KyMY/ISITHUBHOE
W3yueHne neKIJMOHHBIX MaTepUasIoB. o . .
TIoArOTORKA K IDAKTHYECKHM ,quCTB"He apmnnepamcmx 6oernpurnacos:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2017 15
3aHATHSAM. AHanu3 pe3ynsTaToB @)
pacteros b. E. Tensdang, M. B. CUIbHUKOB. .
Bbaporepmuueckoe feiictBue B3peiBoB: CII6.:
AcrepuoH, 2006 (3, 4)
Wroro 1o pasgeny 2 15
Paspen 3. IlogBogHbBIE B3PHIBLI.
B. JI. AgamsH. . Teopus ropeHust U B3pbiBa: CaHKT-
ITetepOypr: Jlanb, 2022 (3)
N3yuenue eKIIMOHHBIX MaTeprasoB. B. H. Ycxkos. . Beryijye ofHOMepHbIe BOJHBI:
IToaroroBka K npakTU4ye CKUM CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2013 13
3aHATUAM. AHa/IU3 Pe3y/IbTaToB (2,4,6)
pacyéToB b. E. T'enbdang, M. B. CUIbHUKOB. .
Baporepmuueckoe AelicTBre B3pbiBoB: CII6.:
AcrepuioH, 2006 (2, 3)
Wrtoro no pa3geny 3 13
Paspen 4. Hokcosiorus B3pbiBa.
W3yueHue IeKI[MOHHBIX MaTepHasoB. B. JI. AgamsH. . Teopusi ropeHusi 1 B3pbiBa: CaHKT- 14
[ToaroToBka K NpakTh4yeCKUM IMetepbypr: Jlaub, 2022 (4)
3aHATUAM. AHa/U3 Pe3y/IbTaToB b. E. Tensdang, M. B. CUIbHUKOB. .
pacyéToB B3priBobe3onacHocTh: CIT6.: Actepron, 2006 (4-7)
b. E. l'enbdang, M. B. CUIbHUKOB. .
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Baporepmuueckoe JeticTere B3pbiBoB: CII6.:
AcrepuoH, 2006 (5-7)

Wrtoro mno paspeny 4 14
Pa3pen 5. B3pbiBo3amuTa KOHCTPYKIHNA U 0M000BEKTOB.
B. JI. ApamsH. . Teopus ropeHust 4 B3pbiBa: CaHKT-
N3yuenne neKLMOHHBIX MaTepHUasoB. .
IToproroBka K npakThyeCKUM [Terepbypr: Jlan, 2022 (5)
b. E. l'enbdang, M. B. CUIbHUKOB. . 12
3aHATUSM. AHaJ3 pe3y/bTaToB N . )
ACUBTOR BapoTepmuueckoe zetictere B3pbieos: CII6.:
P Acteprion, 2006 (8-12)
Nrtoro no pasgeny 5 12
12 30435




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TIPUKJIAJHASI MEXAHUKA YIAPHO-BO/IHOBBIX U B3PBIBHBIX ITPOILIECCOB

®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 BOMPOCHI 10 paszeny;

e BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e 3ayeT.

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.

Bonpocsl no pasjeny

OTBeTbI Ha KOHTPOJIbHBIE BOTIPOCHI T10 pa3fiesie OCYIIeCTBSIOTCS B yCTHOU dopme. CTyzeHTy 3a1aroTcst
3 BOTIpOCa B paMKax M3y4yaeMoro pasfiena, [yt yCIelnTHOW aTTeCTalii Heo0X0/IMMO TIPAaBU/IbHO OTBETHTD Ha 2
U BhIllie BONpocoB. OTBeT Ha BOMPOC JIO/DKEH OBITh TIPAaBU/IBHBIM, COZlep>KaTe/TbHbIM, apTyMEeHTHPOBAHHBIM.
CnucoK KOHTPOJIBHBIX BOIIPOCOB Mpe/cTasyieH B YMK.

Bonpocsl Ans TeKyiero KOHTpoJist

OTBeThI Ha KOHTPOJIbHBIE BOMIPOCHI 110 OTpe/ie/IeHHbIM pa3fesiaM AUCLUILIIMHBL OCYLIEeCTBIISIOTCS B
yctHo# opme. CTyAeHTy 3a/jal0TCsl 3 BOMPOCA B paMKax M3yyaeMOro pasziena, [jisl yCIelIHOW aTTeCTaluu
Heo0X0IUMO TIPABWIBLHO OTBETHUTH Ha 2 U BhIllle BOMTPOCOB. OTBET Ha BOIPOC /I0/DKEH ObITh TTPABWILHBIM,
cofiep>KaTe/ibHbIM, apTYMEHTHPOBaHHBIM.
CnucoK KOHTPOJIBHBIX BOIIPOCOB Mpe/icTaB/ieH B YMK.

3auert

VToroBbIl KOHTPOJIB TI0 JUCLIMTIMHE 3a 8 ceMeCTp MPOXOAUT B ¢hopMe 3a4yéTa, BKITFOUAOLero B cebs
[IBa KOHTPOJILHBIX BOTMPOCA TI0 BEIOOPY TperiofiaBareisi U3 CIMCKa BOMPOCOB [Iisi coOece10BaHUsI 110 pasziesiam
JUCHUTITMHBI TIPU YCJIOBUM YCITEIITHOM 3al[UThl OTUYETOB TI0 TTPAKTHYeCKUM 3a/]aHUsIM. 3HAHUs, YMEHUS U
HaBBIKHU CTYZIEHTOB IIpY KOHTpOJIe B (hopMe 3auéTa ompe/ie/sitoTcs "3auTeHo", ""He 3auTeHo".
"3auTeH0" - CTY/|eHT 3HaeT KypC Ha ypOBHe OCHOBHOTO Y4eOHOro MaTepuasa, AOTOTHHUTeIbHOH yueOHOHH,
Hay4YHOU ¥ MeTO[0/I0TMUeCKOl IUTepaTyphl, yMeeT NPUBECTH pa3Hble TOUKH 3peHUS T10 W3/1araéMoMy BOMPOCY.
"He 3auTeHo0" - CTyIeHT UMeeT Mpo0e/ibl B 3HAHUHM OCHOBHOTO YueOHOTr0 MaTepuaa, JOMyCKaeT

MPYHIUITHA/TBHBIE OIIMOKHU B BLITOTHEHUH TIPEIyCMOTPEHHOM MPOTrpaMMoi 3a/jaHui.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHue pa3/iesioB U
AUJAKTHYECKHX eXNHMI]

BCET'O

AyauTopHbIe
3aHATHA B
KOHTAaKTHOM

dopme

BCEI'O

Jlekipuu

IIpakTHueckue
3aHATHUA

CamocrosTe/IbHasA
pabora cTyaeHTOB

®opmupyemas
KomIeTreHus, %

IIK-2.1

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Pa3pen 1. B3pbiBHEBIe siB/IeHUSA U
NPUYMHbI UX BO3HUKHOBEHHUS.

23

15

Bomnpocsl
I
TeKyl1Lero
KOHTPOJIS,
Bormpocsl
o

paszeny

Paspen 2. B3pbIBHEIE BO/THBI IPH
(u3nyeckux B3pbIBax, AeTOHALMH U
roOpeHHH ra3oBbIX U reTeporeHHbIX
cMeceH.

22

15

20

Bormpocsl
LISt
TeKyIL|ero
KOHTPOJIS,
Bornpocsl
o

pazeny

Pa3pen 3. IlogBoaHbIEe B3PHIBLI.

19

13

20

Bornpocsl
IJ1sL
TeKYIL|ero
KOHTPO/I,
Bonpocsl
1o

pazgeny

Paspen 4. Hokconorus B3pbiBa.

22

14

20

Bonpocsl
IS
TeKyl1Lero
KOHTPOJIS,
Borpocsl
o

paszeiny

Pa3pen 5. B3ppiBo3amiuTa KOHCTPYKI[HI
U 0M000BLEKTOB.

22

10

12

20

Borpocsl
LISt
TeKyIL|ero
KOHTPOJIS,
Bornpocsl
o

pazeny

Bcero 3a 8 cemectp

108

39

26

13

69

100

Bcero nmo aguciumn/InHe

108

39

26

13

69

100

14
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OneHouHnble matepuaJsl o guciunaude IIPUK/IATHAA MEXAHUKA YJAPHO-
BOJIHOBBIX U B3PBIBHBIX ITPOITECCOB

ITIK-2.1 - CnocoGeH pa3pabambieams ¢puauyeckue u mamemmauyeckue Mooe/au CO80KYNHOCMU npoyeccos
a’pozudpozazo0uUHAMUKU U Men1000MeHa

Ne 1 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

Pacripeienivte MpoLecchl, IPOMCXO/SIINE TTPY B3PbIBe 3apsi/ia Ha HEKOTOPOU BBICOTe Ha/| TBEPOH
TOBEPXHOCTHIO, HAUMHASL C CAMOT'0 PAHHErO:

A — perynsipHOe OTpakeHue

b — MaxoBCKOe oTpakeHHe

B — HOpManbHOe oTpaxkeHue

I — BEIpOXKZE€HHME yIapHOW BOHEI B c/1aboe (aKyCTHUeCKOoe) BO3MYIIeHHe

I — dopmrpoBaHye B3PIBHOM BOJIHBI

Ne 2 TIpouwTaiiTe TEKCT M 3alUILNTe Pa3BePHYThI 000CHOBAHHBIN OTBET
Onuiure pr3rvecKyro NpYUpPOJY TaHTeHLMaAbHOIO paspbiBa B ra30BOM AWHAMUKe.
Ne 3 TIpouwTaiiTe TEKCT M 3alMILNTe pa3BePHYThI 000CHOBAHHBIN OTBET

O6’bHCHI/ITe, TroyeMy Ipu MaxOBCKOM OTPaXe€HUHU [idB/IeHHe TOPMOXXeHWA MMHHUMAJIbHO 3a IVIaBHBIM
CKd4YKOM.

Ne 4 TlpouuTaiiTe TEKCT U YyCTaHOBHUTE COOTBETCTBUE

CooTHecuTe BH/ CKauKa YIUIOTHEeHHs! (C/1eBa) C ero rpaguueckyM MpeCcTaBieHueM IIPH YUC/IeHHOM
pelleHnH 3a/,auy Ha TUIOCKOCTH YAapHBIX MoJIsAp (Cripasa)

1. [Ipsimoii
CKauoK A — HWKHSIA TOUKa (OCHOBaHUE) YAAPHOM ITOJISIPEI
YIUIOTHEHUSI

2. Kocoii ckauok
YIUIOTHEHUS CO
CBEPX3BYKOBBIM
TeueHueM 3a HUM

b - Touka Ha BepxHeli BeTBU yZAApPHOU IOJISIPEI

3. CunbHBIN
KOCOM CKauoK B — Touka Ha HWKHel BeTBU y/japHOU IOJISIPBI
YIJIOTHEHUS
4. Cxauok
YIJIOTHEHUS,
BbIpOAUBILMIACS B [ — BepXHsisi TOUKA Ha yapHOM Tosipe
crnaboe
BO3MYILieHHe
[ - cpepHss TOUKa Ha BepxHell MexXly BepxHel U HYDKHelH Tospoi

E) HeT Touek HU Ha O/IHOM TOJIsipe

Ne 5 TIlpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
CornocTaBbTe TepMUH (C/1€Ba) C Orpefie/ieHueM (CIripaBa)

1. IIpsamoiut

CKa4o0K A. Bcerza nepeBogUT CBEPX3BYKOBOM ITOTOK B 103BYKOBOM
YTIJIOTHEHUS

2.

TanreHuyaneHbii B. CoxpaHsieT cTaTiyeckoe JiaBieHre U KO/UTMHeapHOCTh CKOPOCTel
pasphIB

3. Anuabara C. OnuceiBaeTcs aguabatoii PenkrHa-I'1oroH1uo

Jlannaca-
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Ne 6

Ne 7

Ne 8

Ne 9

ITyaccona

4. TpotiHas Touka D. XapakTepu3syeT U305HTPOITHOE TeueHHe
E. Bo3HuKaeT npyu MaxOBCKOM OTPa’KeHU!
F. Onpepensier mopaskatoiiiee fAeliCTBIe B3pbIBa
G. Cesi3aHa C U3MeHeHHeM TT0Ka3artess aguabdarhl

[IpouuTaiiTe TEKCT M YCTAHOBUTE TOC/Ie/I0BATEIbHOCTD
OmnpezesuTe B TIPaBU/IBHOM IO C/Ie0BATe/IbHOCTH 3Talbl pacuéTa MapaMeTpOB Y/IaPHOU BOJIHBL:

a) OmpenenieHre SHePTUX B3pbiBa
0) Pacuét aMIuIUTYy/Ibl AaBIEHUS

B)OLIeHKa UMITy/IbCa

HpquTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OGOCHOBLIBEIIOLL[I/IG BLI60p
OTBETOB

Kakue napameTpsl XapakTepu3ytoT B3PbIBHYIO BOJIHY?
a) AMIUTy/ia U30BITOUHOTO JAB/IeHHUS

0) Nimmynec naBneHus

B) Uucno Maxa

r) Bpems da3bl oxarus

[TpounTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBIN OTBET M 3alUIINTE apTyMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

Yro coxpaHsieTcsl Ha TAHT€HIMATbHOM pa3pbiBe?
a) HopmasnbHast ckopocTb

6) CTaTtuueckoe [JaB/IeHUE

B) TemriepaTypa TOPMOXKeHHSI

r) [TnoTHOCTB

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUIINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

Kakoti nporiecc onuceiBaeT ajuabata PenkrHa-I'1oroH1o?
a) M303HTpONHOE TeueHue

0) M3MeHeHWe MapamMeTPOB Ha CKAuKe YIJIOTHEHUS

B) BonHy pa3pexxenus [Ipanarns-Matiepa

r) TaHreHL[MaNbHBINA pa3phiB

Ne 10 TTpouuTaiiTe TeKCT, BEIOEpUTE MPABUIBLHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD

oTBeTa
ITpu KakOM OTpa’keHWH CKauka o0pa3yeTcst TPOiHas TOuKa?

a) Perynsipuom
0) MaxoBCcKoM
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B) HopmaneHOM

r) Juddy3Hom

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIME BEIOOP
OTBETOB

Kaxkue TUIbI 0TpakeHUs CKauka BO3MOYKHBI OT TBED/IOM TIOBEPXHOCTHU?
a) PerynsipHoe
0) MaxoBckoe

B) duddysHoe

r) HopmasnbHoe

Ne 12 TIpouunTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI U 3alUIINTe apryMeHTbI, 000CHOBBIBAOLI[He BHIOOD
OTBETOB

Kakuie yTBepskaeHus: BepHBI [IJisl CKauKa YIVIOTHEHUS?
a) HopmasnbHast cocTaBisitoljasi CKOpOCTH YMeHbILIaeTCs
0) JlaB/ieHVe TOPMOXKEHHUSI He COXPaHSIeTCs

B) Temmniepatypa TopMOyKeHHsI U3MeHSIeTCsI

1") KacarenbHast COCTaBJIAOIIdA CKOPDOCTU COXPAHAETCA
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