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MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

HMucuumnuna «Koucmpyupoganue ogueameneuy SBISIETCS IUCUUILUIMHON
8apUAMUBHOU YaCTH.

PabGouast mporpamma cocTaBieHa B COOTBETCTBHM C TpPEeOOBaHUSIMHU
denepaabHOr0 TOCYAApPCTBEHHOTO 00pa30BaTENbHOTO CTaHJIapTa  BBICIIETO
oOpa3oBaHHsS 10  HAMPABJICHUIO  MOJTOTOBKH/CIECIHMAIBHOCTH 13.03.03
«OHepeemuueckoe MAUUHOCMpOeHuey, YTBEPKIECHHOTO Mpuka3oM MuHucTepcTBa
oOpazoBanus u Hayku Poccuiickoit ®eneparuu ot «01» oktsi6ps 2015 r. Ne 1083.

Henb0 ocBOeHMS AUCHUIIMHBI SIBJASETCA:U3YYCHHE U NPAKTHYECKOE
OCBOCHHE METOJIOB KOHCTPYMPOBAHHS IOPIIHEBBIX JBUTATENEH BHYTPEHHETO
cropanus, (opMHUpOBaHHE OA30BBIX 3HAHUH, MTO3BOJISIONINX BOCIPUHUMATH JIIOObIE
U3MEHEHHS] B MPEIMETHON 00JacTH JBUraTElIeCTpOEHUs, €€ dJIEeMEHTHOUM 0ase, a
Tak)Ke B 00J1aCTH HOBBIX MH(POPMALIMOHHBIX TEXHOJIOTUM npoekTupoBanus JIBC..

3apaun:

1. HW3ydenume knaccu(uKalMu MOPIIHEBBIX JBUTATEIEH BHYTPEHHETO
CrOpaHHsl.

2. H3yuyeHHe KOHCTPYKLIHH M OCBOCHHE IIPAaBWJI KOHCTPYHPOBAHMS
IIOPILHEBBIX JABUTATENIEW BHYTPEHHETO CTOPAHUS U UX JIEMEHTOB.

3. U3yuyenue cnocoOOB MOBBILEHUS MPOYHOCTHOW M TPUOOTEXHUUYECKOM
HAJIC)KHOCTU IMTOPIIHEBBIX IBUIaTEJIE BHYTPEHHEIO CTOPAHUs U UX JIEMEHTOB.

4. OcBOEHHE COBPEMEHHBIX METOBI pacyeTa, MPUMEHSIEMBIX B IMOPIIHEBOM
JIBUTATEJIECTPOECHUN JUIsl OMNpPENETEHUs IIOJIEM TeMmnepaTryp, HalpshKeHUW U

nedopmarimii.

IlepeyeHn pe3yabTATOB 00y4YeHUS

[Tporecc n3ydeHnss AUCIUILIMHBI HallpaBlieH Ha (JOpMHUPOBAHHUE DJIEMEHTOB
CIEIYIOIINX KOMITETCHIIUH.
[Inanupyemble pe3ynbTaThl OOYUCHUS 110 JUCITUTIIINHE

Neo | ®opmupyembie Kon | 3uare Ywmetp Bnaners
KOMIIETEHIINH
1 | CnocobHocTh OIIK | Crioco6sl dopmyarpoBaTh
J€MOHCTPUpPOBaTh | -3 OpraHu3aLu TpeOOBaHUS K
3HAaHUE pabounx npoueccos | crpykrype [IJIBC
TEOPETUYECKUX [MIBC pa3nuuHblx | UCXOAS U3
OCHOB pabounx THUIIOB. cnenupuku
IIPOLIECCOB B Hossie IIPUMEHSIEMOT0
SHEPreTHYECKUX s¢deKkTuBHbBIE pabouero
MallyHax, paboune nporecca.
arnmaparax u npoueccoll [/IBC.
YCTaHOBKaXx.
2 | T'oroBHOCTP [1K-9 | Knaccudukamuio u | Onpenensits HaBbikamu
pa3pabarbiBaTh U ctpykrypy IIJIBC. | kpurepuu OLICHOYHBIX U
MIPUMEHSATH Metomsbl paboTOCITOCOOHOCT | IETATM3UPOBAH




sHEeprodhPpexTuBH obecrniedeHus U CHCTEM U HBIX
bIe MAIIIUHBI, (hyHKIIMOHATBEHOM snemeHToB [IJIBC. | koMIbIOTEpHBIX
YCTaHOBKH, 3¢ HEKTUBHOCTH, Haznauats pacueToB
JBUTATEIN u MIPOYHOCTHOM U MaTepuabl, CUCTEM U
anmnaparsl o TpUOOTEXHUYECKOW | TEXHOJIOTHUH, 3JIEMEHTOB
MPOU3BOJICTBY, HAJIe)KHOCTH pasmepsl, nonycka, | [TIBC.
peoOpa3oBaHUI0 U [MBC, ero cucteM | mocaaku, Haspikamu
MOTPEOICHUIO U DJIEMEHTOB. napaMeTpbl pa3bopku u
pasnuuHbIX  (hopMm OcobenHoctu MMOBEPXHOCTHU coopku IT/IBC.
JHEPTUMH. rpadUyecKoro sanemenToB [IJIBC. | HaBeikamu

MIpe/ICTaBICHUS Haxomuts paboThI ¢

CUCTEM U KOMITPOMUCC KOHCTPYKTOPCK

anementoB [TJIBC. | mexny on

Crooco0sl pa3IUYHBIMU JTOKyMEHTaIuen

yIy4LIeHUS TpeOOBaHUSMU MPU

IOKa3aTeseu IIPOCKTUPOBAHUU

I[IABC nns I[TABC.

peleHus IIpumeHnATH

SHEPreTHYECKUX U | METOJUKHU

9KOJIOTMUYECKUX WHXKEHEPHBIX

pooeM. pacueToB CHCTEM U

anemenToB [1JIBC.

Conepxanue pa3iesioB IMCHUATIIAHBI

HaumenoBanue u COACPIKAHNC PA3JICIIOB

1.1

Bsenenue.
KoHcTpynpoBaHnue aBurateneil Kak HaydHasl JUCUUILIIMHA, 1EJb U 33/1a4u
Kypca. Mctopuueckuii 0030p KOHCTPYKIMI ABUTATEIIEH.

1.2

Kanaccupuxanus ABC.

®dusnueckue ocHOBbl kiaccupukauuu JBC. Jlpurartenu, TemioBbIe
JIBUTATENIM, JBUTATENM OOBEMHOTO U JUHAMUYECKOTO JCHCTBUA,
JIBUraTelid C BHEIIHMM W BHYTPEHHUM MOABOAOM TermnoTel. JIBC,
nopurHeBbie  JIBC, komOunupoBanubie mnopiiHeBsie JBC. Ilpouune
npusHaku kinaccudukanuu JIBC. Tlo crmoco0by ocymiecTBieHus paboyero
IUKJIa, crnoco0y cMmeceo0pa3oBaHus, CIOCO0Y BOCIUIAMEHEHHsI, CIIOCO0Y
peryJIupoBaHus, Coco0y HamoJIHeHUs pabodeit Kamepbl, crioco0y moaadu
TOTUIMBA, POJAY TOIUIMBA, KOHCTPYKTHMBHBIM IPU3HAKAM (TPOHKOBBIE,
KpenLKonQHbIe, TBOWHOTO AEHCTBUA, MPOCTOrO JIECUCTBUS, OIMIO3UTHBIE,
I[TAII, psausie, V, W, Y, X, cBOOOJHO-TIOPIIHEBBIE U T. 1.). DaKTOPHI,
onpeaenstonue BbIoop KOHCTpyKTUBHOM cxeMbl JIBC.

1.3

IToxka3aresn kauectBa /IBC.

[Tokazarenu Ha3Ha4YeHUs, HAJC)KHOCTH, SKOJOTUUECKHE, JPTrOHOMUYECKHUE,
0€30MacHOCTH, TATEHTHO-TIPABOBBIE, TEXHOJIOTHYHOCTH, YHHUDUKAIUH,
TPaHCTIOPTAOEIBHOCTH, dcTeThdeckne. (OCHOBHBIE KOHCTPYKTHUBHBIE
nokazarenu [IBC.

1.4

OcHoBbl ycTpoiicTBa u padorsl ABC.

OcnoBuas (ynkius JIBC. Pazouenne ocHoBHOUW ¢QyHKIMU. CTPyKTypHas
cxema JIBC. ITonsitue cuctemsr JIBC. OcnoBubie cuctembl JIBC. Pabouas
kamepa, KIIIM, xkopnyc, I'PM, cucrtema B031yXOCHAOXXEHMS, CHUCTEMA




TOTUTMBOIIOZAYH, CHCTEMa CHUXEHHUS TOKCUYHOCTH BBIOPOCOB, CHCTEMa
IIyMOITYIIEHUs, CHCTEMA OXJIAXKJICHUS, CUCTEMA CMa3KH, CUCTEMA ITYCKa,
cuctema 3axuranusi. Pabora uetrsipextaktHoro [IBC. IlpunnunuanbHas
cxema, MHAWKATOpHAs AuarpaMma, nuarpamma (a3 razopacmupenercHusl.
[Tonstue pabouero mpolecca, TakTa, XoAa MOPIIHS, MEPTBBIX TOYEK,
CTENEHU CXaTwsi, pabodero oObeMa, WHIUKATOPHBIX TIOKa3aTeseH,
3 PeKTUBHBIX MoKa3arteei, MEXaHMYECKUX OTEPb. Pabora
nByxtaktHoro [IBC. [IpuniunuanbsHas cxema, MHIAMKATOpHAs Tharpamma,
nuarpamMma ¢as razopacmnpezencHus. [loastue padodero nporecca, TakTa,
X0Jla TIOPIIHS, MEPTBBIX TOUEK, CTENEHU CKaTus, padodyero obObema,
WHJIMKATOPHBIX MOKasaTenel, 3pheKTUBHBIX MOKa3aTele, MEXaHUIECKUX
notepb. Cuibl, neictByromme B JIBC. ['a30Bble CuiIbl, CHIJIBI MHEPIIWH,
cxema gaeictBus cui. Ilonsatue cumoBoit cxembl JIBC. PacuerHble
PEKHUMBI.

1.5

Padouas kamepa /IBC.

Oyukuus. PasaeneHHble U HepaslelIeHHbIE Kamepbl cropanus. Kamepsl
cropanusi auzeneil. Kamepsl cropanusa OensuHoBbiXx [IBC. OcHoBHBbIE
poOJIEMBbl U HallpaBJeHUs pa3BuThs pabounx kamep JABC.

1.6

KpuBomunno-marynusiii Mexanusm JIBC.

Oynkiusa. OcHoBHble TpeOoBaHusa. Cxema u tunsl KIIIM. TpoHkoBbie u
Kpeinkonduele, akcualibHble W JAe3akcuanbHble. KHIIM  psaHbix
nsurarenei, omnmo3utHex, V, IIJII, 3Be3mooOpa3Hbix. (OCHOBHBIC
AJIEMEHTBI, YCJIOBHUSI paloThl, Marepuaibl. OCHOBHBIE MPOOJIEMBI U
HarpaBiieHus: pa3Butus. llopmHeBass rpynma. @yHkuus. OCHOBHbIE
TpeboBaHusi. OCHOBHBIE 3JEMEHTBI, YCIOBUS pabOThI, MaTepUabl.
[lopuienp, mOpmIHEBOM mayiel, (UKcalMs IOPIIHEBOrO  Majbla,
MOpPIIHEBbIE KOJblla, Qukcanusa kosen. KoHcTpykuust U pabota
MOPIIHEBBIX KOMITPECCUOHHBIX U MACIOChEMHBIX Konel. KoHcTpykuus u
METOJbl MPOYHOCTHOTO aHAJM3a DJJIEMEHTOB IMOPIIHEBOM TPYIIIHL.
OcHoBHbIe TpoOemMbl 1 Hanpasienus pazsutus. latynnas rpynna [IBC.
Oynkiusa. OcHOBHble TpeOoBaHUs. (OCHOBHBIE JJIEMEHTBI, YCJIOBHS
pabotel, maTepuansl. llaTyHsl psaHbixX, V 1 3B€31000pa3HBIX JBUTATEIICH.
[[TatynHple noammnHuky. [loAIIMNDHUKKM BEpXHEW TOJOBKM IIATYHA.
[MatyHusie 60nThl. KOHCTpyKIMST W METOAbI MPOYHOCTHOTO aHaJIM3a.
OcHoBHbIe TIpoOIeMbl U HampaBieHus pazButus. Konenuatsrii Ban [IBC.
Oynkiusa. OcHoOBHble TpeOoBaHUs. (OCHOBHBIE JJIEMEHTBI, YCJIOBHS
paboThl, matepuanbl. KOHCTpYKIMST U METOJbl MPOYHOCTHOTO aHaJIU3a.
Kopennble  mopmmnuukud.  MaxoBuku,  Jgemndepbl  KPyTHIBHBIX
kose0annii. OCHOBHbIE IPOOJIEMbl U HATPABJICHUS Pa3BUTHSL.

1.7

I'azopacnpenenunrtenbublii Mexanusm JIBC.

I'PM uerbipextakTHbix JIBC. ®OyHkius. OcHOBHbIE TpeOOBaHUS.
I'azopacnpenenenue, dazbl ra3opacnpeieicHus, OpTaHbI
razopacnpeneneHus. KnamaHHoe M 30J0THHUKOBOE Ta30paclpe/iesiCHue.
Cxembl kmanmanHbix ['PM. OcHOBHBIE SJEMEHTHI, YCIOBHUS pabOTHI,
marepuainbl. [IpuBon rasopacnpeneneHus. PacnpenenurTenbHble Bajbl,
TOJIKATENM, IITAHTH, KOPOMBICJIA, KJIIANIAHHBIEC MIPYKUHBI, TAPEIIKU MIPYKUH,
3aMOK TapeJiku, KjanaHbl. Bpems-cedeHne KiamnaHa. 3a30p B KJIAllaHHOM




Mexanu3Me. KOHCTpYKIHS M METOJIbl MPOYHOCTHOTO aHanu3a. OCHOBHbBIE
npoOJieMbl U HampaBl€HUs pa3BUTHS. ['a3opacnpeniesieHne IBYXTaKTHBIX
JIBC. ®ynknusa. OcHoBHbIe TpeOoBaHus. ['a3opacmpenenenue, ¢asbl
ra3opacnpe/ieiieHus, opraHbl razopacnpeneieHus. CxeMbl razooOMeHa.
OcCHOBHBIE  BJIEMEHTBHI, YCIOBHUS palboThl, MaTepuayibl. (OCHOBHBIC
1po0JIeMbl U HAMIPABJICHUS] PA3BUTHSL.

1.8

Kopnyc IABC.

Kopmnyca crammonapasix u cynoBbix auseneil. @yHkuus. OCHOBHbIE
TpeOboBanusi. (OCHOBHBIE DJJIEMEHTHI, YCJIOBUS pPAOOThI, MaTepHabl.
KoHcTpyK1us 1 MeTOIbI MPOYHOCTHOTO aHan3a. CUIoBbIE cXeMbl. Pambl,
CTOMKH, CTaHWHBI. YCTaHOBKa KOJIEHYAThIX BajoB B Kopmyca. Kopmyca
Kkperukondueix apurarenacii. OCHOBHbIE MPOOJIEMbl U HaMpaBICHUS
passutus. Kopmyca BeicokooOopoTHBIX JIBC. @Dynkius. OCHOBHBIE
TpeboBarus. OCHOBHBIC JJIEMEHTBI, YCIOBUS pPabOTHI, MaTepHaIbI.
KoHCcTpykiiuss ¥ MeTOJbl MNPOYHOCTHOTO aHann3a. CHUIIOBBIE CXEMBI.
Kopnyca nsurareneir Bo3aymHoOro oxiaxiaeHus. Kopriyca nBuraresnei
XKUJIKOCTHOTO OXJIAXKJCHHUS. YCTaHOBKA KOJICHYAThIX BAJIOB B KOpITycCa.
Kaptepsl, nunusaps! (0J10KKM HUIUHAPOB), TOJOBKHU ITUIUHIAPOB (TOJOBKU
0JIOKOB LIUJIUHPOB), OAOHBI. YTIJIOTHEHHE Ta30BOTO CThiKa. OCHOBHBIC
npobiembl W HampaBieHusi pazButusa. wnmuagper JIBC. ®yskius.
OcHoBHbIe TpeOoBaHusi. (OCHOBHBIE DJIEMEHTBHI, YCIOBHUSI PabOTHI,
Matepuaibl. KOHCTpYKIHS U METOJIbI IPOYHOCTHOIO aHain3a. [luauHapsl
JIBUTATEICd  BO3AYIIHOTO  OXJIaxkaeHusd. Luwnuuapel  aBurarenen
KUJAKOCTHOTO OXJaxaAeHus. MOHOOJIOKM W THJIb30BaHHBIC LHUIUHIPHI.
Cyxye ¥ MOKpble TWIb3bl. TEXHOJIOTMH TOJy4YeHUs pabouux
MOBEPXHOCTEM MWIMHAPOB W3 YyryHa W aJIIOMUHHUEBBIX CILUIABOB.
Metannuyeckue TOPOIIKHA, KepaMuueckhue wmarepuasibl. (OCHOBHBIE
1po0JIeMbl U HAMPABJICHUS] PA3BUTHSL.

1.9

Cucremsl Tomiusonogauu /ABC.

Cuctembl TormmBonoAaun OeH3uHOBBIX JIBC. ®yHkuus. OCHOBHBIC
TpeboBanusi. OCHOBHBIE DJIEMEHTHI M paboTa KapOIOPaTOPHON CHUCTEMBbI
TormmBonoAaur. OCHOBHBIE AJIEMEHTHI W paboTa CHCTEMBI BIIPHICKA.
Cucrtembl 1IEHTPaAJIbHOIO, PACHPEICIICHHOTO U  HEMOCPEICTBEHHOTO
Brpbicka. OCHOBHBIC MPOOJEMbl W HAIPABICHHUS PA3BUTHSA CHCTEM
tormBonogaaun OeH3uHOBLIX [IBC. CucTeMbl TOIIMBOIOMAYM TU3CICH.
Oyakmusa. OcHoBHble TpeOoBaHus. (OCHOBHBIE SJIEMEHTHI W padora.
OcHoBHbIE TIPOOJIEMbl M HAMPABJICHUS PA3BUTHUSI CUCTEM TOILIUBOMOIaYU
TH3eei.

1.10

Herpagunuonnsie IBC.

Oco0eHHOCTH YCTpOMCTBAa W pabOThl JABUTATENICH PAa3IUMYHBIX THUIIOB U
Ha3HaueHUs. [[Burarenu HETpaguLMOHHBIX CXeM. POTOpHO-IOpLIHEBOU
neuraresib Bankens. YcrpoiictBo u padota PITJ[. Cxema gBurarersi.

1.11

IepcnexkTuBsl pazsutus JIBC.
[TepcnektuBbl pa3BuTus coBpeMeHHbIX JIBC. AHamu3 KOHCTPYKLHM,
KOMIIOHOBOK.

1.12

¥Y3abl Tpenus JIBC.
OcHOBBI  TPUOOTEXHUYECKOTO KOHCTPYUPOBAHHUSI Y3JIOB TPEHUS B




JIBUTaTeIsX.

2.1 | Henu u 3apauu pacueron. O030p MeTO0B pacuera.

Pacuetst geraneit JABC. lenu u 3agaumn pacuera TH/C neraneii u y3ioB.
CoBpeMeHHbIE METO/Ibl pacyeTa, IPUMEHIEMbIE B IBUTATEIECTPOCHUN TS
OTpesieNieHUs] MOoJIe Temmeparyp, nedopMmanuii U HampsbkeHud. Merton
KOHEYHBIX pa3HOCTeH, MeToj] KOoHeuHbXx »jeMeHToB (MKD), meron
I'PaHUYHBIX JIEMEHTOB, 001I1asi XapaKTePUCTHKA.

2.2 | MeToa KOHEYHBIX )JIEMEHTOB.

MKD — 0CHOBHOM METOJ YMCIEHHOTO aHAJIN3a TEIIOBOM U MEXaHUYECKOU
HalpsDKEHHOCTH — JeTalleil W y3JI0B  JABurareneil. BapuanumonHnas
dopmynuposka MKD. Buzasl sneMeHTOB, Kiaccudukanus, Oa3ucHbIC
(GYHKITHH.

2.3 | Pacuer geraneii IIIIT" nu KIIIM.

Pacder cranmoHapHBIX TEMIEPATYpHBIX TIOJIEWM COCTABHBIX JIETAJIEU
nunuHaponopmwHeBod  rpynmel - (LIII).  Hecraumonapnas  3amaua
TETUIONPOBOAHOCTH NpUMEHHTENbHO K aetansMm L. ['pannunsie
yCcloBUS U TpoOsiemMa WX Ha3HaueHus. Pacuer neranedl KpUBOIIMITHO-
maryHHoro mexanusma (KI1IM).

2.4 | Iloasi nepopManmii 1 HANPSKEHHIA.

Pacuer monelr nedopmanuit W HanpsDKEHU B ympyrod oO0JacTH.
Heynpyroe nepopmuposanue. [Iporpammusie komruiekcsl Ha 6aze MKD u
MI'D.

2.5 | CAIIP nBurareJieii.

O6mas xapakrepuctuka u cneuupuka CAIIP neurareneit. OcoOeHHOCTH
koMnbtoTepHor rpadguku CAIIP.

2.6 | dTanbl KOHCTPYKTOPCKO-PACYETHBIX 3a/1a4.

OcHOBHBIE 3Tambl PEHICHUS KOHCTPYKTOPCKO-PACUETHBIX 3aJady C
NPUMEHEHUEM BBIYUCIIUTEIILHON TEXHUKU. TUIIOBBIE PEIIeHUS B 00JacTH
CAIIP nopuineBbix asurateneil. MarerpupoBanubsie CAIIP.

2.7 | Ilakernl npoexTupoBanus [ABC.

[TakeTsl mporpaMM KOMMBIOTEPHOW TrpaduKH, MPUKIATHBIE TAKEThI
MPOTPaMM, SKCIIEPTHBIE CUCTEMbI B IPOCKTUPOBAHUH.

[TogpoOHOE coaepkaHWe IUCUUIUIUHBI, CTPYKTypa Y4eOHBIX 3aHATHI,
TPYAOEMKOCTh W3YYCHHs] AUCUUIIIMHBI, BXOJHBIE M HCXOMAIINE KOMIETCHIINH,
YPOBEHb OCBOCHHUSA, ONpENeNsieMblii »TanoM (HOopMHpOBaHUS KOMIETEHIIUMH,
y4e0HO-METOINYECKOE, UH(pOpPMaILMOHHOE, MaTepUATbHO-TEXHUUYECKOE
obecrieueHre yueOHOTo TpoIecca U3JI0KEeHbI B paboyeil mporpaMMe TUCIIUTIITUHBI.



SAKJIIOYEHHUE
Hay4HO0-MeTOANYECKOro COBETA

110 HAIPaBJIEHUIO TIOJTOTOBKYU (CHEHHAALHOCTH)
13.03.03 3FHepecemuYyeckoe MaWUHOCMPOEHUE

HacTosimuM NOATBEPXKAA0, YTO MPEJCTABICHHBIH KOMIUIEKT aHHOTAlUH pabovux
TIpOrpaMM y4eOHBIX UCLMIUIMH T10 HAIIPABICHHIO MIOJrOTOBKH (CHEHHAAbHOCTH)

13.03.03 3JFHepeemu4eckoe MaWUHOCMPOEHUE

110 MpoduITro (HapaBIEHHOCTH)
fBuzamenu BHYympeHHe20 c20paHus

peanu3yemoii 1o popme o6ydenus 04YHOU

COOTBETCTBYET pabo4YMM IpOrpamMMaM y4eOHBIX AMCLMIUIMH YKa3aHHOW BBIIIE
00pa3zoBaTeNbHOM MPOrpaMMBI.

[Mpencenarens HMC ®. P. Ucmarunos
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