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YpoBeHb BbICLIEro 00pa3oBaHus
BAKAJIABPUAT

@denepalibHbIil MHTEPHET-IK3aMEH Ui BBIMYCKHHKOB OakajaBpHaTa U CIELHUaIUTeTa
(®UDB) — BHemIH HE3aBUCUMasl OLIEHKA KauecTBa MOATr0TOBKY 0aKajlaBpoB U CIELUAINCTOB.

Henp ®UDBb — oneHka WHAMBUAYAJIbHBIX pE3yJbTaTOB OCBOEHUS OCHOBHOM
npodeccuoHanbHOM oOpa3oBarensHOM mporpammel (OITOIT) Ha cooTBeTcTBHE TpeOOBaHUSIM
@DenepallbHBIX TOCYAApCTBEHHBIX 0Opa3zoBarenbHbIX cTaHaaptoB (PI'OC) mo HampaBlieHUSIM
MOJMOTOBKU U CHELMATILHOCTSIM.

OUDBb npoBoauTcs B By3ax — 0a30BBIX IUIOMIAJKaX B 0OOPYIOBAHHBIX KOMIIBIOTEPAMU
aymuTopusx B pexxume online. [IpoTonKuTeIBHOCTH 9K3aMeHa cocTaBisieT 180 MUHYT.

B pamkax ®UDB cryneHT moiyyaeT SK3aMEHAIIMOHHBIM OWJIET, COCTOSIIUKA U3 ABYX
yacTed. OK3aMEHAIlMOHHBbI OWJEeT MpeACTaBiIeH IEJarorMuyecKUMU  H3MEpPUTENIbHBIMU
martepuanamu (IIMM) B rectoBoii hopme.

MepBas uyacts IIHUM mnpencraBnsier coO0il MOMMIUCIMITIMHAPHOE TeCcTHpoBaHue. B
NEPBOM 4YacTHU CTYAEHTY npemiaraercss 20 TECTOBBIX 3aJaHUN IO OMNPEICIEHHOMY IEPEUYHIO
JUCIUIUIMH (IIpeIMeTHBIX moiieit). s ompeneneHns KOHKPETHBIX IUCHUIUIMH (MIPEeAMETHBIX
nojei), KOTOpble BOHAYT B 3TOT IMEpPEYeHb, CTYJAEHTY HEOOXOJUMO CaMOCTOSTEIBHO
OCYIIECTBUTh BHIOOP TUCHUILIUH (MIPEAMETHBIX IMOJEH) U3 MPEeAIOKEHHOro chucka. J{omKHO
ObITh BLIOPAHO He MeHee 4 TUCHMILIMH (MPeJIMeTHBIX MoJIeil) u3 npeaoxkeHHbIX. KoMruiekr
3ananuit nepBoit yactu [1MIM dopmupyercs MeTo1oM cirydyaiiHOM BBIOOPKHU.

Bropas wacrp IIMM BriroyaeT MEXIUCUMIUIMHAPHBIE KEWC-3alaHUs, KOTOpBIE
COOTBETCTBYIOT BHJIaM MPO(ECCHOHATBHON NEeATENIbHOCTH, ONpelesieHHbIM B denepanbHOM
rOCyJapCTBEHHOM 0OOpa30BaTeIbHOM CTaHAapTe MO JaHHOMY HANpaBiICHUIO IOATOTOBKH
(YpoBeHB BhICIIETO 00Opa30BaHMs — OaKajlaBpuar).

Kelic-3ananue npencraBieHo oOMmMM (parMeHTOM, B KOTOPOM 0003HadeHa MpPaKTHUKO-
OpUEHTUPOBAaHHAs CUTYyallUs, U 3aJaHUSIMH B TECTOBOM (popMme, BBIMOJIHSAS KOTOPbIE CTYIIEHT
JIEeMOHCTPUPYET TOTOBHOCTh K PpEIICHUI0 NPOPECCHOHATBHBIX 3a/lad B COOTBETCTBUU C
KOHKPETHBIM BHJOM MNPOQPEeCcCHOHANBbHON neaTenbHOCcTH. OOmmii pparMeHT MOXKET COJep’KaTh
JIOTIOJTHUTEIIbHBIE MaTepHuajbl — JOKYMEHTHl B BHJIE (ailyloB A CKAUMBAaHUS M MOCIEAYIOLIeH
pa6otet ¢ HumH. CTyaeHTy HEOOXOAMMO  CaMOCTOSITENIbHO BbIOpaTh 3 BHAA
npogeccnonanbHoil AesiteabHOcTH ®I'OC B COOTBETCTBUM C IPOrpaMMOIl IK3aMeHa IO
HaIIPaBJIEHUIO MMOJArOTOBKH, OpUEHTUPYACHh Ha KOHKpeTHY0 OIIOII, mo koTopoil oH 3aBepiaer
oOydeHue.

Pesynpratet  ®UDB  omnenuBaroTcs cienyronuM  oopasom.  Kaxmoe mpaBUIIbHO
BBITIOJIHEHHOE 3aJlaHHe TEepBOM YacTH MO3BOJSET HaOpaTh CTylAeHTy 2 Oamuia. PesymbraThl
BBINIOJIHEHMS nepBor 4acTh [IMIM oneHuBarOTCS ¢ y4eTOM YAaCTHYHO BBINOJHEHHBIX 3aJaHHM.
MakcumanbHOE KOJMYECTBO OajuloB, KOTOPOE MOXKET MOJIYYUTh CTYJEHT, MPaBUIBHO
BBITIOJIHUBIIMKN 3aJaHusl MEPBOM 4YacT, coctaBisieT 40 0amioB. MakCUMalIbHOE KOJIUYECTBO
0a/uIOB 3a NpPaBWIIBHOE BBINOJIHEHHE KOHKPETHOM IM0/33Jaud MEXIUCIHUILUTMHAPHOTO Keiica
YCTaHABIMBAETCA C YYETOM €ro CIOXHOCTH. [IpaBHJIBHO BBINIOJHEHHBIE KEHC-3aJaHUsI BTOPOM
yactu [IMM no3BosstoT HaOpaTh cTyneHTy 60 6a/iioB. 3a BepHOE BBIIIOJHEHHE BCEX 3alaHUMA
sk3aMeHanronHoro omiera (ITMM) moxxHO oTyunTh MakcumainbHO 100 6anJ10B.



Yacts 1 IITUM

Crynenty mnpepnaraercss 20 TeCTOBBIX 3aJaHMl 1O ONPENCIIEHHOMY IEPEUYHIO
JUCHMIUIMH (mIpeaMeTHbIX mnousieif). CTyAeHT [JOJDKeH BblOpaTb He MeHee 4 AUCHMILIUH
(mpeAMETHBIX 10JIEN) U3 NPEUI0KEHHBIX.

I[eTa.]m MalllMH U OCHOBbI KOHCTPYUPOBaHUA

MeToabl M KpUTEPUM NPOEKTHPOBAHMSA J1eTajleil MAIMH

OCHOBHBIE TIOHATHSI M OIpPEACIICHUs] TUCHHUIUIMHBL. Kputepun paboToCrocOOHOCTH aeTaied u
y3JI0B MaluH. Buabl U ¢GOpMBI pacueToB MO KPUTEpUSIM pPabOTOCHOCOOHOCTH. L[MKITBI
HarpykeHuM. OCHOBBI HAJEKHOCTH JIeTalled MalluH. MallMHOCTPOUTENIbHBIE MaTepHualbl
OCHOBHBIC MAapaMeTpbl. TE€XHOJOTMYHOCTh KOHCTPYKLMHU. TOYHOCTH. B3anmo3aMeHSEMOCTb U
cTaHJapTh3auus. Jtanbl KOHCTpyupoBaHus. Ontumuzanus. ConpsKeHUs! IOBEPXHOCTEHM, BUABI
W3HAIIMBaHUs, XApPAKTEPUCTUKHU comnpspkeHud. OcHOBBI TpuOosoruu. Buabsl cMa3ok u ux

BIMSHHE HA HM3HOC. METOJIbl aBTOMAaTH3UPOBAHHOTO MPOCKTHPOBAHHA: 0030pP COBPEMEHHBIX
CAD, CAE, CAM, PDM cucrem.

ITepenauu 3anenjiecHueM M TPEHHEM

3ybuatpie mepenaun. OCOOCHHOCTH KOHCTPYKUIMHU M paboTsl. Kputepum pabotocmocoOHOCTH.
PacyeTHas Mozenb KOHTAaKTHOM IPOYHOCTH. PacyeTsl OCHOBHBIX XapaKTEPUCTHK MEXaHUYECKHUX
nepenay. [logbop mepemarouHbIx 4Ymcen mpuBoAa. BeiOop MarepuanoB, TepMooOpabOTOK U
pacyeTbl JONyCKaeMbIX HaNpsDKEHUM a8 3yOuaThlx Kosiec. PacdyeTsl Ha IPOYHOCTH
LWIMHJpUYEcKol 3yOuaToii nepenayn. Cuiibl B 3auervieHuy. PacueTr munHapuyeckoit 3youaroi
nepeaayy Ha IPOYHOCTh 110 KOHTAKTHBIM HanpspkeHusM. KoHcTpykuuu 3y04aThix KoJiec.
Ueppsunble nepenaud. OcoOEHHOCTH KOHCTPYKIMHU U padOThl. XapaKTepUCTUKU. Marepuasl.
KoHcTpyknuii neraneil yepBs4HON nepenadn. Pacuersl 10MycKaeMbIX HANpsKEHUHM YEPBSYHBIX
nepepad. OcoOeHHOCTH KuHeMaTuku uepBsuHod mnepenauyu. KIIJ 3anerenus. Cunbl B
3aneruieHud. [IpyuuHbl BBIXOAA U3 CTPOSl U KpUTEpHH paboTocnocoOHOCTH. Pacuer yepBsuHOIM
nepefaud 1o KpurtepusMm pabotocrnocoOHocTu. Ilepemaua BuHT-raiika. OcoOeHHOCTH
KOHCTpYKLUHU netaneil. Pacder Ha mpouHocTs M mondop. BosHoBble 3yOuaThie mepenaym.
OcobeHHOCTH KOHCTPYKIMU W pabothl. [lpuwumHbl oTka3zoB. Kputepunm paboTtocrnocoOHOCTH.
OpukuuoHHsle nepegadn. Oco6eHHOCTH KOHCTPYKIUH U paboTsl. OcHOBHBIE AeTanu. [lepenaun
ruoKoii cBs3bto. Pemennsle nepenaun. Tunel peMHel U mIKUBOB. OCOOEHHOCTH KOHCTPYKIMH U
pabotel. TsroBast crnocobHocTh. Ilogbop cTaHgapTH30BaHHBIX pemHel. llemHble nepemaun.
OcobenHoctu KOHCTpYKIIMM U paboThl. Kunemaruka memnHoi nepegaun. [IpuunHBI 0TKa30B U
KpUTEPHH PabOTOCTIOCOOHOCTH.

CoenuHeHusi: pa3beMHbIe U Hepa3beMHbIe

Pe3nOoBbie coenunenus. KoHcTpykinum cranaapTu3oBaHHBIX jetaneil. CrnocoObl M JeTanu
crornopenus. Teopust pe3pboBoii mapel. Camoropmokenue u KIIZI B pe3pboBoii mape.
Pacnpenenenne Harpy3ku 1o BUTKaM pe3bObl. PacueTsl pe3bObl Ha MPOYHOCTh. PaBHOIIPOYHOCTH
CTaH/JapTHOIO Kpenexa. PacueTsl Ha MPOYHOCTH CTepKHEH 00JITOB (BUHTOB).

[IpouHocTh GOATOB HpPU CTATUYECKUX U IMKJIMYECKUX Harpy3kax. OcoOeHHOCTH paboTsl U
pacdyera OOJTOB TMOJ HArpy3KOW pacKpHIBAIOMICH CTHIK. PacdeTsl pe3b0OBBIX COECIUHEHHMA
BKIIIOYaomux rpynmy O6oroB. Ilogbop M pacuer OONTOB € ydYeTOM KJIACCOB IPOYHOCTH.
O603HaueHust 601TOB B TIOKyMeHTax. OCOOEHHOCTH KOHCTPYUPOBAHUS U pacdyeTa Ha MPOYHOCTh
3aKJIENOYHOro coeAnHeHusl. OcOOEHHOCTH KOHCTPYHPOBAHUS M pacyeTa Ha MPOYHOCTh CBAPHOTO
coenuHeHus. Coenunenus Ban-crynuna. OcoOeHHOCTH KOHCTPYKLUMN M pacuera Ha MPOYHOCTh
HIMOHOYHOTO coefnHeHuss. OCOOEHHOCTH KOHCTPYKLIMH M pacdera Ha MPOYHOCTh LUIUIEBOIO
coemuHeHUS. OCOOCHHOCTH KOHCTPYKIIMH W pacdyeTa COSAMHEHUN IIOCAKONH C HATITOM.
KoHycHbIE U KIIEMMOBBIE COEIMHEHUS.



JleTaJiu BpaleHus: BaJibl, OCH, MOAIIMITHUKU, MY(PTHI

Banbl u ocu ocHOBHbIE TOHATHS. KOHCTPYKIIMM, HAMMEHOBAHUS 3JIEMEHTOB KOHCTPYKIIMH BaJIOB
u oceil. OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTBI, UX Ha3HAUEHUE U B3aUMOCBS3b C JIPYIMMH
neransaMu. Pacder BasioB M ocedl. Onopsl NOABMXKHBIX JETallel, UX Ha3HAYEHUE, BHJIBIL.
[ToaIIMITHUKA CKOJIBXKEHHUS, OCOOCHHOCTH KOHCTPYKUIMH u paboThl. [IpuuuHBI OTKa30B U
Kkpurepuu pabdorocnocodHocTd. logmmnuuku kauyeHus. OCOOEHHOCTH BOCHPUATUS HArpy3KH.
Tunuzanus. VYcioBHble 0003HaueHus. [lpuymHBI BbIXOAA M3 CTPOSI M KPUTEPUU
paborocnioco6HocTH. My(Th NpPUBONOB, HX Ha3zHadyeHue, kiaccudukanus. OCHOBHbIE
KOHCTPYKLMHU. MeTouKa mooopa u pacuera. YIpyrue 3JeMeHThl MallliH.

Cnucok Jureparypbl
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nor. — M. : FOpaiir, 2015. — 407 c. — ISBN 978-5-9916-3804-3.
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BBICIIMX Yyue0. 3aBeleHUM, OOYyYarOMIMXCS [0 MAIIMHOCTPOUTEIIbHBIM HaIlpPaBICHUSIM
noarotoBku / [1. @. dynaes, O. I1. Jlenukos; nmox pen. O. A. Psaxosckoro. — 13-e u3z., ucmp.
u pon. — M. : MI'TY um. H. O. baymana, 2017. — 564 c. — ISBN 978-5-7038-4688-9.
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obopynoBanue» / JI. A. Auapuenko [u nap.]; mox pen. O. A. Psxosckoro. — 3-e wusm.,
nepepad. u gom. — M., 2007. — 513 c. — ISBN 978-5-7038-3013-0.

5. UYepHunesckuii, J[. B. Jleranu MallMH M OCHOBBI KOHCTPYMpPOBaHHS [DJEKTPOHHBIN
pecype] : yue6. mms By3oB / JI. B. UepnuneBckuit. — 3-e wu3m., crepeotur. M. :
Mammnoctpoenue, 2022. — 672 c. — ISBN 978-5-907104-95-2.

6. Amnypses, B. 1. CnpaBoyHUK KOHCTpyKTOpa-MamuHocTpoutens B 3 T. / B. 1. Anypbes; o
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MaTepI/IaJIOBeI[eHI/Ie H TEXHOJIOI'UA KOHCTPYKIIMOHHBIX MaTE€pHUaJIoB

Kpucrannudeckoe crpoeHye U cBOICTBa MaTepUAJIOB

Tumbl KpUCTAJUIMYECKMX pEIIeTOK MeTauloB M crutaBoB. [lomumopdusm. [ledexTs
KPUCTAJJIMYECKOTO CTpoeHus. MexaHndyeckue CBOWCTBa MaTepuajoB. MeTonbl onpeaencHus
TBEPAOCTH.

OcCHOBBI TEOpHH CILIABOB

OO0we MOHATHA: KOMIOHEHTHI, (a3bl, CTPYKTYPHBIE COCTaBisiomue. Buabl B3aumozencTBus
KOMIIOHEHTOB B cruiaBax. OCHOBHBIE TUIIBI JUAarpaMM COCTOSIHUS CIJIAaBOB JBYXKOMITOHEHTHBIX
cucteM. CBsI3b CBOMCTB CIUIABOB C TUIIOM JMAarpaMMbl COCTOSIHHUSL.

CniiaBbl Ha OCHOBe 2KeJie3a
KommoHeHTsl U (a3pl B CIUIaBax <OKeJe30-yriepoa». JluarpamMma COCTOSIHUS <OKeNe30-
HEeMEHTHUT». MapKupoBKa U kiaccupukanus craineid. Buasl uyryHos.

Tepmuyeckasi 1 XHMHKO-TepMHYecKas 00padoTka cTaau
IIpeBpamienuss B cTand Ipd  HarpeBe M OXJaxaeHWW. llepauTHoe, MapTeHCUTHOE,
IPOMEXYTOUHOE TNpeBpalieHne. TeXHOJIOTUsI TepMUYEecKol 00paboTku cTamu. OTKUT CTalu.
3akanka ¥ OTIYCK CTaJI. XUMHKO-TepMHUUIEcKas oOpaboTka.

LiBeTHBIE MeTAJJIBI U CIJIABbI U HEMETAJIMYECKHE MATEPHAJIbI
Mens u Mennbie cruiaBbl. AmoMuHUN U ero cruiaBbl. [lomumepsl. CocTaB, kinaccudukanus u
CBOMCTBA IJ1acTMacC. TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIC INIACTMACCHL. Pe3UHBI.



OCHOBBI TEXHOJIOTHH KOHCTPYKIMOHHBIX MAaTePUAJTIOB

OCHOBBI JTUTEHHOTO TPOU3BOACTBA. OCHOBHBIC BHJIBI JIUThSl. OCHOBBI TEXHOJOTHH CBAPOYHOTO
npou3BojcTBa. Pyunas nyrosas cBapka. KontaktHast cBapka. O0paboTKa METaJUIOB JaBICHUEM.
OcHOBBI  00paboTku pe3anueM. OOpaboTka Ha TOKAPHBIX, CBEPIWIBHBIX, (Ppe3epHBIX,
HUTM(OBATIBHBIX CTAHKAX.
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https://e.lanbook.com/book/168740

7. TexHOMOTHS KOHCTPYKIIMOHHBIX MaTepUANIOB : ydel. mocobue aiisi CTYACHTOB BY30B IIO
HaMpaBJIEHUSIM [OATOTOBKUA OakajgaBpoB MW MaructpoB «TexHonorusi, oOOpyIdoBaHHE U
aBTOMATH3aIHUs MAITHHOCTPOUTEIBHBIX TPOU3BOJICTBY» U TUTUIOMHUPOBAHHBIX CIEIHATIHCTOB
«KOHCTPYKTOPCKO-TEXHOIOTHYecKoe o0ecreyeHne MalllnHOCTPOUTENbHBIX TPOU3BOACTBY /
B. Il. I'nyxoB [u ap.]; mox o6mi. pex. B. JI. TumodeeBa. — 3-e uzn., ucnp. u gom. — M. :
Nudpa-M, 2013. — 271 c. — ISBN 978-5-16-004749-2.

MeTtpoJsiorusi, CTaHAAPTH3ALUA U cepTHPUKAIMSA

OCHOBBI METPOJIOTUH

OcCHOBHBIE 3a/1a4d METPOJIOTMH, CTaHIAPTU3ALUH, B3aUMO3aMEHAEMOCTH U CepTUPUKALIMH, UX
OCHOBHBIE 3aJ]aud, pOJib B PAa3sBUTUU HAyKHM U TEXHUKH, OOECIIEYEHMM BBICOKOTO KauecTBa
HPOAYKIMH, 0€30M1aCHOCTH, SKOHOMHUYHOCTH M MPOU3BOJACTBA U 3KcITyaTanuu. OOmme 3agaun
MeTpoJiorun. EAMHCTBO M3MEPEeHHT U CUCTEMBI ero odecrieueHus. 3akoH PO «O06 obecrnieueHun
€IMHCTBa u3MepeHuit». Cucremsl eUMHUL U3MepeHui. ['ocynapcTBeHHas cucteMa obecreueHus
equHcTBa u3Mepenud I'CH. CpenctBa u3MepeHHs, MX METPOJIOTMYECKHE XAPAKTEPHUCTHKHU.
MeTtobl u3mepeHuii. Buapl morpenHocTd M3MEepeHni, IPUUNHBI UX BOZHUKHOBEHUS U TIOIXO/bI
K YCTpaHeHHI0 U MHUHUMHK3anuu. Cratuctudeckas oOpaOoTKa pe3yabTaTOB MHOTOKPATHBIX
u3MepeHuil. PUCKM H3roTOBIEHHS M TMOTPEOUTENss MpPHU KOHTpoJie MNpoXyKuMu. [IpuHIMMIbI
BbIOOpAa M3MEPUTENBHBIX CPEACTB. JMHAMUYECKUIl aHaNIM3 YCTOMYMBOCTH M YIPaBISIEMOCTH
napaMmeTpoB u npoueccoB. Kontponsnsle kaptsl Hlyxapra.

OcCHOBHBbIE M0JIOKEHUS CTAHIAPTU3AIUT

HcTopudeckrie OCHOBBI Pa3BUTHs CTaHAApTU3alMU M cepTUdukanuu. HaydHble u mpaBOBbIE
OCHOBBI  CTaHAApTHU3alMA. MeETOoAsl  CTaHAapTU3alMyd  (CUCTeMaTH3alMs,  CEJICKIHS,
cumumnduranus, yHudukamus, arperatupoBanue). OCHOBHbBIC TOJOXEHHUS HAI[MOHATHLHON
CHUCTEMBI CTaHJIAPTU3AIMK: BUIBI M KAaTETOPHH CTAaHIAPTOB, MOPSIOK Pa3pabOTKH CTaHIIApPTOB,
OpraHbl M CIYXObI CTaHJAPTU3AINH, TOCYJAPCTBEHHBIN KOHTPOJIh U HAA30p 32 COOJIIOICHUEM
TpeOOBaHUIl TOCYIapCTBEHHBIX CTaHAApTOB. OCHOBHBIE MOJOXKEHHUS MEXIYHAPOIHON CHUCTEMBI
cragnaptoB MCO. CranmapTsl B 00JacTH O€30MACHOCTH W 3aIUThI HACENICHUS, WMYIIECTBA,



okpykatomierd cpenpl. OCHOBHBIE CTaHAAPTHI B 00JACTAX, COOTBETCTBYIOIIMX HAIPABICHUIO
MOATOTOBKU U HAIIPaBJIEHHOCTH IIPOrPAMMBI.

Cranpaptusanus B 00J1aCTH TOYHOCTH M B3aMMO3aMEeHAEMOCTH

OCHOBHBIE TIPEACTABJICHUS O B3aMMO3aMEHSEMOCTH JIeTajeli W DJIEMEHTOB KOHCTPYKIIUH,
TOYHOCTH 00paboOTKU U ee morpemHocTssX. OCHOBHBIC MPEICTABICHHS O JIOMYCKaX M MOCAIKaX.
OcHoBHble TostokeHus: Equnoit cuctembl pomyckoB u nocafok (ECII). Pasmepnbie nenu u
METO/Ibl UX pacyeTa.

Ka4yecTBO NpoayKIuH, CHCTEMBbI YIIPABJICHHUS KA4eCTBOM

OcHOBHBIC OIpeneNieHus] W 3agaun KBanuMeTpuu. Kiaccudukanus mnokasareneld KadecTsa.
[TpuHIMOBI M METOABI KOHTPOJS KadecTBa W 3alUThl IpaB notpedurens. CoBpeMeHHbIE
MOJIXO/IbI K TMOBBIIICHUIO Ka4ecTBa MPoAyKuu. CTaHaapThl B 00JIACTH YIPABICHUS KAY€CTBOM.

Cepruduxanus

OcHOBHEBIE oeim " 06’I)CKTI)I CepTI/I(l)I/IKaIII/II/I, TCPMHUHBI W OIIPCACICHHUA B o0OJjactu
ceprudukanmu, cxembl U cucTeMbl ceprudukanuu. OOs3arenbHas W J100pOBOJbHAS
cepTU(UKAIHS, IPaBUIa U MOPAJOK MpoBeAeHus cepTuduranuu. Opransl M0 cepTHGHUKAINNA U
UCIIBITATENbHBIE TA00OPATOPHH.

Cnucok aureparypsl

1. Jdumos, 0. B. Metponorus, cranmapruzanus u ceprudukanus : ydeO. s By30B /
1O. B. lumoB. — 4-e uzn. — CII6 : [Tutep, 2013. — 496 c. — ISBN 978-5-496-00033-8.

2. PaaxeBuy, 1. M. Metposorusi, crangaptusanus U ceptudukanus : yued. ais 6akanaBpos /
. M. Paakesuy, A.T. Cxuptnamse. — 5-¢ m3a., nepepad. u mpon. — M. : Opaiit, 2013. —
813 c.

3. Umanos, . A. Merposorusi, crangaptTusanus u ceprudukanus [DIeKTpoHHBIN pecypc] /
U. A. UsanoB [u ap.]. — 4-e u3n., crep. — CII6. : Jlanp, 2022. — 356 c.

4. Anypses, B. 1. CnpaBounuk koHcTpykTOpa-mamuHoctpourtens B 3 1. T. 1 /B. 1. Anypbes.
— 9-e u31., mepepad. u gomn. — M. : MammunocTtpoenue, 2006. — 920 c.

5. Poccuiickas ®enepanus. 3akoHbl. O TEXHUUECKOM PErYIMPOBAHUM : Qesiep. 3aK0oH oT 27
nexadbps 2002 r. Ne 184-D3.

6. T'OCT 8.566-2011 «I'CH. MexrocynapcTBeHHasl ccTeMa JaHHbIX O (PU3MYecKuX
KOHCTaHTaxX M CBOMCTBAX BELIECTB U MaTepraioB. OCHOBHBIE MTOJIOKEHUSI.

7. bpsauckuii, JI. H. Metponorus. Illkansl, atanonsl, npakruka / JI. H. BpsHckuii,
A. C. loitnukos, b. H. Kpynun. — M. : BHUN®TPH, 2004. — 222 c.

8. Hertspes, A. A. Metrposnorus : yue0. nocobue ais By3oB / A. A. [lertsapes [u np.]. — M. :
Axagemudeckuii mpoekt, 2006. — 240 c.

9. Kpsuosa, I'. /1. OcHOBBI cTaHAapTU3ALINY, CEPTU(DUKALIUN, METPOJIOTHH : y4ueo. /
I'. A. Kpsuioa. — M. : KOHUTU-JTAHA, 2001. - 671 c.

10. Pannes, I'. I'. Merons! u cpeactBa usmepenuii : yue6. / I'. I'. Pannes, A. I1. Tapacenko. —
M. : Axagemns, 2010. — 330 c.

11. TaprakoBckuii, [{. @. Metponorus, ctanaapTA3anus U TEXHUYECKUE CPEJICTBA U3MEPEHUN :
yueb. / [1. @. Taprakosckuii, A. C. fctpedos. — M. : Beicias mkomna, 2001. — 205 c.

12. Hlummapes, B. 10. U3mepurensuas Texnuka : yue6. / B. FO. [ummapes. — M. : Akagemus,
2014. - 286 c. : ni1., TaOII.

13. ummapes, B. FO. Texunyeckue nzmepenus u npudopsl : yueo6. / B. FO. [lummapes. — M. :
Axanemus, 2012. — 383 c. : wi1., Ta0II.



HauepraTenbHasi reoMeTpusi M HHKEHEpPHas rpaguka

IIpeamer u MeTOox HAYEPTATEJIbHON reOMETPUN

Buns! npoeuypoBanus. UepTex TOUKU B CUCTEME MIPSAMOYTOJIBHBIX IIPOEKIUI. HepTex npsmMoi B
cucTeMe NpsAMOYrosibHBIX npoekiuil. Knaccngpukanus npsmeix. YepTex MIOCKOCTH B CUCTEME
OpSMOYTOJIBHBIX Ipoekimid. Kimaccudukarust niockocTei.

Pemenne Ha yepTeske MO3ZMIIMOHHBIX 32124

[IpuHaaneXHOCTh TeOMETpUYecKuX ¢uryp. BzaumHoe monoxeHue mpsMbIX. B3aumuoe
IIOJIOKEHHE TMPsSMOM M IUIOCKOCTH. B3amMHoe mnosokeHune Iiockocren. Ilepecedenune
reoMeTpuueckux puryp. Meroa KOHIEHTpUYECKHX chep.

MeTpuueckue 3a1a4m
Croco6 mnpsimoyronbHOro TpeyroibHuka. CrnocoObl mpeoOpa3zoBanus ueprexa. OOmas
xapakrepuctuka. IlmockomapamnensHoe — mepeMemieHne. Cnoco0 — BpamieHHs — BOKPYT

MPOEUUPYIOLIEH MPSIMOA.

OcHosbl padorel B KOMITIAC-3D

OcHOBHBIC TpaBWJIA BBIMOJTHCHHUS 4YepTeked. M3o0pakenus Ha uepTteke. Co3maHHMe uyepTeka
netanu. CtpaTterus TpexmepHOro MonaenupoBaHus. Co3laHue TPEXMEPHONW MOAENU TPYIIIbI
reomerpuueckux Tei. Co3ganue TpexMepHou mojenu aetanu. OmnpeaeneHrne He0OX0IUMOro U
JOCTAaTOYHOTO KOJIMYeCTBAa H300pakeHWid Ha uepreke. Co3gaHMe YepTeka JeTaad 10
TPEXMEPHON MOJICIH.

Cnucok aureparypsl

1. bakynuna, U. P. Unxenepnas u kommnetorepHas rpadpuka. KOMIIAC-3D v17: yue0.
nocobue / W.P. bakynuna, O. A. MouceeBa, T. A. [lonymmna; MUHUCTEPCTBO HAyKU H
Boiciiero  obpaszoBanusi Poccwuiickoit  ®epepanuu, @OI'BOY BO  «lloBomkckuid
roCy1apCTBEHHbI TeXHONOTHYECKHH YHHBEpCUTETY. — Momkap-Omna : IIT'TY, 2020. — 79 c.
— ISBN 978-5-8158-2199-6.

2. bakymuna, W. P. HauepratenpHast reomerpus: yued. mnocodbue / W.P. bakynuna,
O. A. MouceeBa; MuHHCTEPCTBO HayKU M BhICIIEro oOpa3oBaHus Poccuiickoit @eneparum,
OI'bBOY BO «IloBOMmXKCKUN TOCYIapCTBEHHBIN TEXHOJOTUYECKUN YHUBEPCUTET». —
Homkap-Ona : TITTY, 2020. — 77 c. — ISBN 978-5-8158-2200-9.

3. TapacoB, b. ®. HauepratenpHasi reomerpus [DnektpoHHbi pecypc| / b. ®@. Tapacos,
JI. A. yaxuna, C. O. HemonotoB. — CII6. : Jlans, 2022. — 256 c. — ISBN 978-5-8114-1321-
8.

4. Tananaii, I1. I'. HaueprarenbHas reomerpus. MuxenepHas rpaduka: yde6. mocobue /
I1. T'. Tananaii. — CIIO. : Jlanp, 2010. — 254 c. — ISBN 978-5-8114-1078-1.

5. Tananaii, [1.I'. HauepratensHas reomerpus. Wmxenepnas rpaduxa. HHTepHer-
TecTUpoBaHue 0a30BbIX 3HaHUU [DnexTpoHHbIH pecypc] / II. I'. Tananait. — CIIG. : Jlans,
2022. - 288 c. — ISBN 978-5-8114-1078-1.

6. UYexmapeB, A.A. MWuxenepHas rpaduka: cmpaB. wmarepuansl / A. A. Uekmapes,
B. K. Ocunos. — M. : BJIAJIOC, 2004. — 412 c.

7. UYexmapes, A. A. CopaBoYyHUK IO MalIMHOCTpouTelbHOMY depueHuto / A. A. Uekmapes,
B. K. Ocunos. — 6-e u3n., nepepad. — M. : Breicmas mkomna, 2005. — 492 ¢. — ISBN 5-06-
004680-X.

OCHOBBI THIPABJNYECKHX PAcYeTOB 000PYA10BAHMS

I'mapocraruka

CaotictBa xuakocteil. Ilpenmer ruapaBiavku (MEXaHMKU S>KUAKOCTH U raza). Ilpumepsr
TUAPOMEXAaHUYECKUX 3aJad W3 pPa3Iu4HbIX OTpacied TeXHUKH. lIpuMepbl HCIOIB30BaHUSA
OCHOBHBIX IOJIOXXCHUM T'MIPaBIMKU B OoTpaciau. KpaTkne HCTOpUYECKHE CBEICHHS O PA3BUTUU
Haykd. OCHOBHBbIE TOHATHS M onpezencHus. OCHOBHbIE (hPU3MYECKHE CBOMCTBA KHUIKOCTEH U



ra3oB. Cuibl, IEHCTBYIOLINE B ra30BOM M KUIAKOHN cpene. PU3NUECKOE CTPOCHHUE KUAKOCTEN U
ra3oB. OCHOBHbIE (PU3MUECKHE CBOMCTBA: CKUMAEMOCTb, TEKY4€CThb, BA3KOCTb, TEIJIOEMKOCTb,
TEIIONPOBOAHOCTD.

I'mppocratnueckoe nasienue. Cuibl aBICHUS HAa TBEPABbIC IOBEPXHOCTH. ['mapocraTudeckoe
JaBieHWe U ero cBoicTBa. (OCHOBHOE YpaBHEHHE THAPOCTATHKH. AOCONIOTHOE U
MaHOMETpPUYECKOe JaBicHHE, BakyyM. 3akoH [lackamsa. Ilbe3omerpuueckas BeIcOTa U
nbe3oMeTpuueckuii Hamnop. llpumepsl NpuUMEHEHHS OCHOBHOIO YpaBHEHUS TI'MJIPOCTATHKU.
VYpaBHeHUs TUAPOCTATUKH B popMe Didsiepa M UX UHTErpaibl. AOCOIIOTHBIM U OTHOCUTEIIBHBIN
NOKOM (paBHOBECcHE) XUAKUX cpeld. OTHOCHUTENbHOE PaBHOBECHE >XKMJIKOCTU B YCKOPEHHO
JIBIOKYyIIUXCcA pe3epByapax. OnpezneneHue cCuil JaBICHMs IMOKOSIIECHCA Cpelbl Ha IIOCKHE U
KpUBOJIMHENHBIE CTCHKU. J[Ba BUa Tela JaBICHUS.

JJieMeHThl KHHEMATUKH KUJAKOCTel U ra3oB. ['mapoaunamMmuka

DneMEHTbl KHHEMATHUKH JKUJIKOCTEHN M ra30B. Y CTaHOBUBILIEECS U HEYCTAaHOBUBLIEECS JIBUKEHUE
HUJIKOCTH U Ta30B, OCHOBHBIE MOHATHS. [loHATHE O IMHUAX U TpyOKax Toka. Mozaenb uaeanbHON
(HeBsI3KOM) >KMIKOCTH. JIBa MeTona omucaHMsl JABMXKEHUS JKUAKOCTEH U Ta30B: METOJbI
Jlarpamka u Diepa. DaeMEHThI MOTOKA XKUAKOCTH U Ta3a. OCOOCHHOCTH ABWKEHUS >KHJIKOU
yacTullbl. BuxpeBoe u 6e3BUXpeBOE IBUKEHUE. Y CKOPEHHE KUIKON YaCTULIBI.

OO01ye 3aKOHBI U ypaBHEHUS JUHAMUKHU KHUJIKOCTEH U razoB. JuddepeHnuanbHbie ypaBHEHUS
Olinepa NIBUKEHUS HEBSI3KOM JKUIKOCTU. VIHTErpanbpl ypaBHEHHS IBHKEHHS XUAKOCTU IS
pasHbIX ciydaeB JBUKeHUs. OOIias MHTerpajipHas (opMa ypaBHEHHH ABM)KEHHs. YpaBHEHHE
bepHyin g 1MOTOKa HEC)KUMMAEMOM JKHIKOCTH. Pacxonx anemMeHTapHOW CTPYHWKH M Pacxon
yepe3 MOBEPXHOCTh. Y PaBHEHHE HEPa3phIBHOCTH (CIUIOIIHOCTH) B pa3HbIX hopMax.
I'mppaBinnyeckue conpoTuBieHUs. McTeueHne )KUAKOCTH Yepe3 OTBEPCTHUs, HACAKH, POCCEIN
u knana"el. OmnpeneineHue pacyeTHOrO Hamopa s pas3jIMyHBIX CIy4yaeB HCTEUEHUS C
MOCTOSTHHBIM HarmopoM. PacueT ckopocTu U pacxoja Mpu UCTEUYEHUH, BHIOOP COOTBETCTBYIOIINUX
pacyeTHOMY ciydaro Ko3((UIMEHTOB CKOpPOCTH, pacxoja U cxaTus. Pacuer mapamerpoB
WCTEYEHUS IIPU IEPEMEHHOM HAIIOPE — ONOPOKHEHUE PE3EPBYAPOB.

PexxnMbl TeueHMs BA3KOM cpelbl JIaMMHApHBIN PEXXUM IBUKEHUA. Pacnipenenenue cKopocTei 1o
KUBOMY CEUEHHUIO JJAMUHAPHOTO MOTOKA B KPYIJION LIMIMHAPUYECKOU TpyOe.

TypOyneHTHbIM pexum JBUKeHus. PacnpeneneHue CKopocTel MO  KUBOMY CEUEHHIO
TypOyJEHTHOIO TOTOKa B KpPYIJIOW IMIMHApUYecKol TpyOe. OcpenHEHHble NapaMeTpbl U
nyibcanuu. CraHzapT MyJbCallMOHHONW CKOPOCTH M CTENeHb TypOyJeHTHOCTH. [IByxciolHas
Mozenb TypOyneHTHOcTH. KoHeuHo-pasHocTHble Qopmbl  ypaBHeHuit Hasbe-Crokca u
Pelinomnbaca.

ITopodue rugpomexannmuyeckux npoueccoB. [IpumeHeHHe 4YHCIEHHBIX METOAOB H HX
peanu3anust Ha JBM

[TogoOue w MoaenupoBaHWE THAPOMEXAHUYECKHUX TPOIEeccoB. MeTton  0000IIEHHBIX
NepeMEeHHbIX. JneMeHThl Teopun mnonobus. Juddepenunansupie omeparopsl. Yucna
Peiinonbaca, ®pyna u Ditnepa U AMHAMUKa XKUAKOCTU. VIHbIe Oe3pa3MepHble KOMIUIEKCHI: YUCIIO
Ilekue, IIpanaris, lanunes, I'pacroda 51 Hyccenbra. MopenupoBanue
TUAPOAIPOINHAMHYECKHX MTPOLIECCOB M aHAIIN3 Pa3MEPHOCTEN.

['mapaBianueckuii pacuer TpyOompoBoaoB. Peanuzanuss MeToaMk pacuera TpyOONpOBOAOB
paznnuHbix BugoB Ha OBM. Kinaccudukauus tpy6ornpoBogos. Ilpocteie u  cioxHbIE
TpyOonpoBoasl. CoeMHEHUsT MPOCThIX TpyOorpoBoaoB. KosbieBbie TpyOompoBosl (o0mue
MOJIOKEHUsT). PacyeTHbIe 3aBUCHMOCTH M METOJMKHU pacuera. Pabounii pexxum TpyooIrpoBoaa ¢
HAaCOCHOM IMojavyell — XapaKTepuCTHKa IOTPEOHOro Hamopa CIOXKHOrO TpyOompoBojga U
XapakTepUCTUKa Hacoca. fBieHue rugpasindeckoro yaapa. ®opmyna XXykoBckoro.
IIpuMeHeHHe TEOpUM OOHOMEPHOIO JBWXKCHHMS [UI pacdyera THUAPABIUYECKUX CETE U
ruaponpusona. IIpuMeHeHHe TEOpUHM OJHOMEPHOTO IBIKEHHS JJI pacyeTra CIOKHBIX
TpyOOIPOBOJOB ¢ HAacOCHOW monxavyeld Ha DBM (TuaponpuBoj paccMaTpuBaeTCsl Kak HaCOCHast
YCTAHOBKA M CIJIOKHBIE TPYOOIPOBOJIBI C HACOCHOM MOjaueil, a TuApoJBUTaTellb — Kak 0coboe



MECTHOE CONPOTHUBJICHUE, BBI3bIBAIOIIEE IMOTepio AaBieHus ). Kiaccupukamuss U OCHOBHBIE
paboure mapaMeTpbl HAacOCOB M THAPOMOTOpoB. PaGouuit oObeM, momauya, morpediseMas
MOIIHOCTh, KpyTrsamuid MoMeHT, KIIJI. Yactora Bpamenus Bana ruapomoropa. Ilocrpoenue
pabounx  xapaktepucTuk  HacocoB. Koadduument  Owvictpoxomnoctu.  KaBuranms,
KaBUTAIMOHHBIA 3amac. ['mapoanmapatel. YcioBHbie ob6o3Hadenus mo ECK]] ruapomamu,
TUIPOANIapaToB U BCIOMOTaTeNbHBIX ycTpoiicTB. Knaccudukamus rugponpuBogoB. CrocoObl
yIpaBJICHUS] TUAPOTIPUBOJIOM: JPOCCENBbHBIN U 00beMHBIN. OmpeneseHne CKOPOCTH BBIXOIHOTO
3BeHa. KII/[ runponpuBona. Pabounii pexxum THAPONPUBOIA.

Cnucok aureparypsl

1. T'mapaBnuka, TUIPOMAIIUHBI U TUAPOIIPUBOIBI : y4eO. s cTyaeHTOB BTy30B / T. M. bamra
[ np.]. — 5-e u3x., crep. — M. : Anbsine, 2011. — 422 ¢. ISBN 978-5-91872-007-3.

2. T'maopaBmuka B MalIMHOCTPOEHUW : yueb. mo HampaieHutro «KoHCTpyKTOpCKo-
TEXHOJIOTUYECKOEe OOecreueHrne MAaIIMHOCTPOUTENbHBIX MPOU3BOACTB» B 24. Y.2 /
A.T. Cxuprnaaze [u ap.]. — Crapeiit Ockon : THT, 2016. — 495 c. — ISBN 978-5-94178-
184-3.

3. MammuHocTpouTenbHas THIpaBIUKa : cripaBoyHoe nmocooue / T. M. bamta. — M. : Mamrus,
1963. — 696 c.

4. CnpaBouHoe 1nocoOue Mo THApaBiIHKe, TUApOMAaIInHAaM U ruaponpuBogam / 51 M. Bunbuep
[v np.]; mox obm. pen. b. b. Hekpacosa. — 2-¢ u3., mepepad. u jgor. — MuHCK : Bemmiimas
mkoja, 1985. — 381 c.

5. JlenemkuH, A. B. T'uapaBiuika W THUIPOIMHEBMONPUBOJ i THAPABIMYECKUE MAIIUHBI U
TUAPOMHEBMONIPUBOJ : yueOd. mo HampaBieHuto 23.03.02 «HazemHble TpaHCIOPTHO-
TEXHOJIOTHYECKHE KOMILIEKChI» / A. B. Jlememkuun, A. A. Muxaitnun, A. A. llleinak. — 6-¢
u3., nepepad. u pon. — M. : UHOPA-M, 2017. — 444 c. — ISBN 978-5-16-011954-0.

6. Ilrepennuxt, [. B. ['uapasnuka [Dnexrponnsiii pecypc] / 1. B. llltepennuxt. — 5-e uzn.,
ctep. — CIIO. : Jlanp, 2022. — 656 c. — ISBN 978-5-8114-1892-3.

OCHOBBI TEXHOJIOTHH MAIIMHOCTPOCHU A

ITonsiTHe 0 MAILIMHOCTPOEHUH, IPOU3BOICTBEHHOM M TEXHOJIOTHYECKOM Ipoueccax
Otpaciu MamuHocTpoeHUs. OOBEKTHl MAIIMHOCTPOUTEIBHOIO MPOU3BOACTBA. Buabl U TUMBI
MaIIMHOCTPOUTENbHBIX MPOU3BOJACTB. TEXHOJOTrMYECKHE IMPOLECChl U  TEXHOJIOTMYECKHe
orepauudu B MamuHOCTpoeHHH. CTpyKTypa TeXHoJorudeckux onepauuid. Kiaccuduxanms
TEXHOJIOTMYECKHUX IPOLIECCOB, MPUMEHSEMbIX B MalIMHOCTpoeHHH. CpelcTBa BBITOJIHEHUS
TE€XHOJIOTHYECKUX IPOLIECCOB.

To4HOCTH M KaYecTBO 00Pa0OTKHU JaeTasieil

TouHoCcTh 00pPaOOTKH, MOMYCKHM W TMOCAIKH, KBATUTETH. (DaKTOPHI, ONMpeAensionue TOYHOCTh
00paboTku. OTKIOHEHUST OT (POPMBI ¥ B3aUMHOTO PACIIONIOKEHHUS TUIOCKUX W IUIHHAPUUECKUX
noBepxHocTeld. TOYHOCTH CTAHKOB, MHCTPYMEHTa M MPUCIIOCOONICHUU. JKECTKOCTh CHUCTEMBI
CTaHOK — Ipucmnocoodsienne — nHeTpyMeHT — aetanb (CITM/]). Brusaue Ha TOUHOCTH 00pabOTKH
TeMIeparypsl U Apyrux ¢akropoB. KauectBo moBepxHocTH. [lapameTpsl OllEHKH U HU3MEpPEHUs
MEPOXOBATOCTH TMOBEPXHOCTH. Bnusane xadecTtBa IMOBEPXHOCTU HaA OSKCILUTYyaTallMOHHBIC
CBOICTBa Aeraneil MalmuH. 3aBUCUMOCTh IIEPOXOBATOCTH MOBEPXHOCTH M TOYHOCTU OT BUJOB
00paboTKH.

ba3b1 u 0asupoBanue npu 00padoTKe 3ar0TOBOK U cOOpPKe AeTajei
[TonsiTus o 6a3ax, ux kiaaccudukaius U Ha3HaYeHne. MeToapl 6a3upoBanus. OCHOBHBIE CXEMBbI
6a3upoBaHus MO OMOPHBIM 0azaM. 3akperieHne 00padaTbIBaeMOi 3ar0TOBKH.

TexXHOJOrMYHOCTh KOHCTPYKIM AeTajedl MallluH
ITongaTue 0 TEXHOIOTMYHOCTH U YCIOBUSA, XapaKTCPUIYIOMIUC TCXHOJIOTMYHOCTh KOHCTPYKIHH.
KonuuecTBeHHBINH METO]T OLIEHKH TEXHOJOTUYHOCTH KOHCTPYKIIUH.



Texnnueckoe Hopmuposanue. [Ipunyckn Ha 06padoTky

TexHuueckoe HOpMUPOBaHKE NPU 00PaOOTKE 3ar0TOBOK HA TOKAPHO-BUHTOPE3HOM, (hpe3epHOM,
" Ap. MCTAJUIOPCIKYIIUX CTAHKAX, OMPCACIICHHUA 1 OCHOBHBIC IMOHATHA. (DaKTOpr, BIIUAKOIIMEC Ha
BEJIMYMHY NpHUITycKa. MexxonepalioHHbIe IPUITYCKU U JJOITYCKH.

Cnucok aureparypsl

1. CnpaBouHuK  TexHoJora-mMamuHocTpoutenss / mox  peda.  A.T. Kocumooit wm
P. K. Memepsikoa. — M. : Mammnoctpoenue, 1989. — 655 c.

2. Maranun, A. A. TexHOJ0THS MAIIMHOCTPOCHHMS : yueO. mis By30B / A. A. MataiuH. — 5-¢
u3 ., crep. — CII6. : Jlanb, 2020. — 512 c. — ISBN 978-5-8114-5659-8.

3. TexHomoruss MalIMHOCTPOEHUS: yued. IS CTYJEHTOB BY30B IO CIEHUAIBHOCTH
«TexHOIorusl MaITMHOCTPOCHUS» HAIPaBICHUS MOATr0T. «KOHCTPYKT.-TeXHOII. obecreueHne
MaIIMHOCTPOUTEIBHBIX Mpou3BoacTBy / JI. B. Jlebener [u np.]. — M. : Akanemusi, 2006. —
526 c. — ISBN 5-7695-2291-7.

4. 3ybapes, 0. M. Cnenuanbhuble MeToabl 00paOOTKHM 3aroTOBOK B MAalIMHOCTPOEHUU /
1O. M. 3ybapes. — CII6. : Jlanp, 2021. — 400 c. — ISBN 978-5-8114-1856-5.

5. Kyapsmos, E. A. OcHoBbl TexHOJOrMM MamuHocTpoeHus : y4ued. / E. A. Kynpsos,
U. M. Cmupnos, E. U. Suyn; noxa pen. E. A. Kynpsimosa. — Crapsiii Ockoun : THT, 2017. —
431 c. — ISBN 978-5-94178-536-0.

6. Kompmios, 0. P. Texnonorus MammuoctpoeHus : yaed. mocooue mist BO / 1O. P. Konbuios.
— CII6. : JIans, 2020. — 252 c.

COHpOTI/IBJIeHI/Ie marepuajioB

OcHOBHbBIE OHATHS M UCXOHBIE I0JI0KEeHHS

OCHOBHBIE MOHSTHUA: MPOYHOCTb, JKECTKOCTh, YCTOMUMBOCTh. PeasibHblil 00BEKT M pacueTHas
cxema. Cxematuzanusi 1o Qopme uzydaemblx 00bEKTOB. OCHOBHBIE T'MIIOTE3BI O CBOMCTBax
Mmatepuana. CxemaTusanus BHEIIHUX Harpy3ok. Merton ceueHuil. BHyTpeHHue cuioBble
¢dakropbl. Ilondarne o HanpspkeHuu. HanpsbkeHue mojiHOe, HOPMallbHOE M KacaTellbHOE.
HanpsiokenHoe coctosiHue B Touke. CBs3b BHYTPEHHHMX CHIJIOBBIX (DAKTOPOB € HaNpPSKEHUSIMU.
[Tepememienuss u nedopmanuu (IMHEWHbIE, YrioBele). MeTon cedeHuil. DMIOpbl BHYTPEHHUX
clioBbIX (akTopoB. [locTpoeHue »5mop MPOJONBHBIX CHJI, SIIOpP KPYTSAIIUX MOMEHTOB.
[TocTpoeHue >mtop MonepeyHbIX CUIT U U3THOAONINX MOMEHTOB I OaJIoK.

Pacrsaikenue u caxarue

MexaHuueckre HCIBITAHUS MAaTEepHalOB Ha PACTsHKEHUE U ckarue. JluarpamMMbl pacTsKeHUs
IJIACTUYHBIX W XPYNKUX MaTEepUalOB. YCIOBHAas M HWCTUHHAs JAWarpaMMbl HANpSKEHUM.
MexaHuueckue XapaKTEpUCTUKH MarepuaioB. MexaHHMYecKHe HWCHBITaHUS MaTepuanoB Ha
pacTsbkeHue U ckaTtue. VcnbiTanue oOpasia U3 CTald Ha pacTsokeHue. VcnbplTaHHe Ha CokaTHe
0o0pa3loB M3 pa3IMuHbIX MarepuasioB. OmnpeneneHUe MOAYNS YINPYrocTw U koddduuueHnrta
[Tyaccona. IlocTpoeHue »>mop HOPMalbHBIX HANpsSOHKEHUH TPU  PACTSDKEHHH  (CHKATHH).
Ornpezenenne nMepeMeneHnii Mpu pacTsHKEHUU (CKaThH). PacdeTsl Ha MMPOYHOCTh U KECTKOCTh
MIPU PACTSKEHUH U CKATHUU.

CaBur u KpyyeHue

YucTelid cIBUT. 3aKOH MApPHOCTU KacCaTEIbHBIX HAMPSXKEHUH. AHAIN3 HANPSX)KEHHOT'O COCTOSHUS
npu yrucTom casure. 3akoH ['yka mpu caure. Moayne casura. Kpyduenue cTepkHs Kpyrjioro
nornepeyHoro ceueHus. I'umore3sl. BbiBox Gopmysnsl Ans  ompenesneHus KacaTreabHOro
HanpspkeHus. [lonsSpHBII MOMEHT MHEpPUMH W TOJISIPHBII MOMEHT CONPOTHUBIIEHUA Kpyra M
konbla. OmnpeneneHue B3aMMHOIO yrjga IOoBOpoTa cedeHM. OTHOCUTENBHBIM  yroi
3aKpYYMBaHMS. AHaIU3 HANPSOHKEHHOTO COCTOSIHUS TPH KPYYEHHHM CTEPKHA KpYTJoro
norepevyHoro cedenus. [loreHnmanpHas Heprust Aegopmariv Ipu KpydeHuH. PacueTsl BaJoB
Ha IIPOYHOCTh U )KECTKOCTh MPU KPYUECHHUH.



I'eomeTpnyeckne XapaKTepuCTHKHU MONEPEeYHbIX CCYCHUH CTePKHS

Cratnueckue MOMEHTHI miomagu. OceBble U LEHTPOOEKHBII MOMEHTh! MHepuuu. M3meHenue
MOMEHTOB HHEPLMH IpH MapalieIbHOM IE€PEHOCE OCeW KOoopauHaT. V3MEHEHHe MOMEHTOB
MHEPLUH [IPU IOBOPOTE OCEN KOOpAUHAT. | J1aBHbIE OCH U IJIaBHbIE MOMEHTBI HHEPIUH.

IInockuii n3rud

Yucteiii n3rud. OcHOBHblE TuIOTE3bl. BbiBOA (opMyibl [Uisl onpeneneHuss HOPMalIbHOTO
HANpsDKCHUST TIPU YUCTOM M3THMOe. 3aBUCUMOCTh M3MEHEHHUS KpPUBU3HBI OCH OajKu OT
n3rubatomiero MoMeHTa. IloreHnuansHas sHeprus AedopMaiiu pu YMcToM u3ruoe.
KacarenbHple HampspKeHHsl MPH TUIOCKOM TOMEPEYHOM H3THOE CTEpKHEW CO CIUIOIIHBIM
nonepeunsiM ceyeHueM. dopmyna Kypasckoro. KacarenbHble HampsikeHHs HOpU IUIOCKOM
MOTIEPEYHOM H3TH0e OaKy IPSAMOYTOJIBHOTO, KPYTJIOTO MOTIEPEYHOr0 CEUCHHS.

JluHeliHple W  yIVIOBbIE [EpPEMEUICHUs IPU IUIOCKOM IIONEPeYHOM M3rube  Oankw.
JuddepennnanbHoe ypaBHEHUE YIPYTroW JTUHUM OaJKu, HHTETrpUpoBaHue 1udhepeHInanIbHOro
ypaBHeHus1. [Ipumepsl. PacueTsl Ha )KECTKOCTh NMPH MJIOCKOM MONEPEUHOM U3rHoe.

Cro:xHo0€e conpoTHBJICHHE

KomOunupoBanHoe Harpyxenue crepxHs. Kocoil u3ru6. Omiopsl BHYTPEHHHX CHIIOBBIX
daktopoB. OmnpeneneHrne HOPMAJIBHBIX HANPSDKEHUM M TOJIOKCHUS HEHUTPAJbHOW JIMHUU B
MONEPEYHOM CEUEHHH CTEPHKHSI.

OCHOBBI TEOPHH HANMPSKEHHOT0 U A1e(OPMUPOBAHHOIO COCTOSTHUS

Teopuss HanpspxeHuil. HanpsikeHHOE COCTOAHUE B TOuke. TeH30p HampsikeHus. [ aBHbIE
TUTONIAJIKK ¥ TJIAaBHBIC HampspDKeHUs. MHBapHaHTHI HampspKeHHOTo coctostHus. Kimaccudukarus
HaIPSKEHHBIX COCTOSIHUM.

YcroitunBocTh. J[uHaMu4YecKoe 1eiicTBHE HATPY30K

VYcroitunBocth ymnpyrux cucrem. Ilonstue mnorepum ycroiuumBocTH. Kpurthueckas cua.
VYCcTOMUNBOCTh LIEHTPAJIbHO CXKaThIX CTepkHEH. 3anada Oilepa. 3aBUCUMOCTb KPUTHYECKON
CHJIBI OT YCIOBUH 3aKpeIuleHHs KOHLOB cTepxkHs. Kpurtnueckoe Hampspkenue. Ilpenenst
OPUMEHUMOCTH QopMmyisl Oinepa. Iloreps yCTOMYMBOCTH CTEp)KHS MpPH HANPSIKEHMSIX,
MIPEBBIIIAIOIINX [IPEAEIT MPONOPLUOHAIBHOCTH.
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DJIEKTPOTEXHHKA M YJIEKTPOHHUKA

JyleKTpUYeCKHe el MOCTOSTHHOI0 TOKA

OCHOBHBIE MOHATUA W 3aKOHBI AJIEKTPUYECKHUX Ieneil. PacueT mpocThixX 1enei MmoCTOSHHOTO
TOKa. MeToAbl pacyera JUHEHUHBIX 3JIEKTPUYECKUX LIENEH MOCTOSHHOrO TOKa. Pacuer CiioxHbIX
nernel IMOCTOSIHHOrO Toka. Pacder omHO(a3HBIX Iieneld ¢ mNapauieIbHbIM M CMEIIaHHBIM
COCMHEHUEM NPUEMHHMKOB. HeNnWHEHbIe JJIEKTpUYecKue 1enu. Pacuer HeIMHENHBIX
SJIEKTPUYECKUX LICTIEH.

duekTpuyeckue oaHO(pa3HbIe U TPex(a3Hble e NepeMeHHOr0 CHHYCONAAIbHOI0 TOKA
OpnnodaszHele menu mepeMeHHOro Toka. Pacder ogHodasHBIX Iened ¢ MmocienoBaTeIbHBIM U
napajulebHBIM ~ COeIMHEHHWEM TIpueMHHUKOB. Tpexdaszubie wnenu. CuMMmerpuuHas U
HECHMMETpPUYHAs Harpy3Ka.

MaravuTHbIE end U TPaHCHOPMATOPBI

MaruuntHoe moae u BCJIIMYUHBI, €ro XapaKTCpU3YyHOIHNEC, MArHUTHBLIC cBOMCTBA. Mar"urtHbIe
LMW, WX Pa3HOBUJIHOCTU W pacCyeT, MArHUTHbIC LENU C IMOCTOSSHHBIMHU W IEPEMEHHBIMU
MarHUTHBIMHM TTOTOKaMH. MexaHmdeckue YCUJIA B MAarHUTHOM IIOJIC. yCTpOﬁCTBO U pacyeT
onHoGa3HbIX TpaHCHOPMATOPOB. Y CTPOMCTBO U pacdeT Tpex(ha3HbIX TPaHCPOPMATOPOB.

DJleKTprYecKre MAIIUHbI IIOCTOSIHHOTO U NePeMEeHHOI0 TOKa

ACUHXpOHHBIE MallMHBL. YCTPOHNCTBO M pacdyeT ACHHXPOHHOIO DJIEKTPOJBUTATENSA C
KOpPOTKO3aMKHYTBIM POTOPOM. YCTPOWCTBO M DPAcCUET CUHXPOHHBIX MAIIMH. YCTPOWCTBO M
pacueT MallliH NOCTOSHHOTO TOKA. DJIEKTPUYECKUE MAIIWHBI B JBUTATEIbHOM U I'€HEPATOPHOM
pexume. Bonpoce! anekTponpusoa.

DJIEKTPOHHBIE PHOOPBI

HOJ’IyrIpOBOI[HI/IKI/I n ux CBOP’ICTBa, PA3JIMYHBIC THUIIBI IPOBOAUMOCTH W MECPEXOJbI, DJICMCHTHAA
0a3a COBPEMEHHBIX 3JEKTPOHHBIX YCTPOWCTB, MOJYNPOBOJHUKOBBIE OB, TPAH3HCTOPHI,
TUPUCTOPHI, KOMOMHUPOBAHHBIE TPAH3UCTOPBHI.

BeinpsamuTen, ycujanTe, npeodpa3oBaTesiu, HIMIY/JIbCHAA TEXHUKA

[TorynpoBOTHUKOBBIE BBIIPSIMUTENN M UX CXEMbl, YCHIIUTEIN 3JEKTPUUECKUX CHUTHAJIOB M HX
CXEMBl, HWHBEPTOpBI, (UIBTPBL, MEPEKIOYATENIM TIOCTOSHHOTO UM MEPEeMEHHOTO TOKa,
AIIEKTPUYECKHE MMITYJIbChl U MX MapaMmeTphl, HHTErpupytonme u audpdepeHnupyommue nemnu,
JIOTUYECKHE JIEMEHTHI, TPUITEPHI, CYETUUKH, PETUCTPHI, MUKPOIIPOLIECCOPBHI.
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Yacts 2 IITIM

CryneHTy npeanaraioTcst MeXAUCUUILNIMHAPHBIE KeiiC-3a1aHNs, KOTOPbIE COOTBETCTBYIOT
BUJIaM PO ECCUOHATBHON AESITeTbHOCTH, ONPEACICHHBIM B (hefiepalbHOM IOCy1apCTBEHHOM
CTaHJapTe MO JTaHHOMY HalpaBJICHUIO OArOTOBKU Oakanaspa. [Ipu ¢popmupoBanuu 3a1aHuii
yactu 2 [IUM ne yuumuwieaemcsa nepeuenv oucyuniun (npedmemusix noJieii), KOTOpbie
BbIOpaJI CTYJIEHT [l OJIUAUCHUIUIMHAPHOTO TecTUpoBanus B yactu 1 [TMM.

CryaeHToM J10JDKHO OBITh BbIOpaHO 3 BuAa NPodecCHOHAIBHOH IeATEIbHOCTH
®I'OC B COOTBETCTBUU C MPOrpaMMON 3K3aMEHa 10 HAIIPABJIEHUIO IIOJTOTOBKU, OPUEHTUPYSICH
Ha koHkpeTHyto OITOII, mo koTopoli oH 3aBepiIacT 0OydCHHE.

BI/II[BI HpO(l)CCCHOH&JIBHOfI JACATCIIBHOCTH U HpO(beCCI/IOHaJ'H:HBIe 3aaa4u, OoInpEACICHHBIC
<De;[epaanHM rocyaapCTBCHHBIM 06paSOBaT€JIBHBIM CTaHJapTOM IO JaHHOMY HaAIlpaBJICHUIO

IoArOTOBKH 6aKanaBpHaTa1:

«4.4. BbllyCKHUK, OCBOMBILUI NporpamMMy 0akajaBpuaTa, B COOTBETCTBUH C BUAOM
(Bumamu) IpoQecCHOHATBHON e TETFHOCTH, Ha KOTOPBIN (KOTOPBIE) OpUEHTHPOBAHA
nporpaMma 6akajgaBpuaTa, J0JDKEH ObITh TOTOB PELIATh CEAYIOIINE IPOodecCHOHATbHbIE
3aa4u:

HAY4YHO-HCCJIeJ0BATEIbCKAs 1esITeIbHOCTD:

M3ydeHHe HAyYHO-TEXHIUUECKOW HH(POPMALINHU, OTE€YECTBEHHOTO U 3apy0eKHOTO OIbITa
10 HaNpaBJICHUIO UCCIIeI0BaHUN B 00JIACTH MAIIMHOCTPOUTEIBHOIO IIPOU3BOICTBA;

MaTeMaTHYECKOe MOJIEIIMPOBAHHE MIPOLIECCOB, 00OPYIOBaHUS U IPOU3BOICTBEHHBIX
00BEKTOB C UCIIOJB30BaHUEM CTAHAAPTHBIX AKETOB M CPEJICTB AaBTOMATU3UPOBAHHOIO
IIPOEKTUPOBAHUSI U IPOBECHUS UCCIIEA0BAHUT;

MIPOBE/IEHUE SKCIIEPUMEHTOB IO 33JJaHHBIM METOMKaM, 00pabOTKa U aHAIN3
pe3yIbTaToB;

IIPOBEJICHUE TEXHUYECKUX U3MEPEHMUI,

COCTaBJICHHE OMUCAHUI MPOBOJUMBIX HCCIEIOBAHUN, IOJITOTOBKA JAHHBIX IS
COCTaBJIEHUS] HAYYHBIX 0030POB U ITyOIMKAIIHIA;

ydacTue B paboTax Mo COCTAaBICHUIO HAYYHBIX OTYETOB MO BHIIIOJHEHHOMY 3aJaHUI0 U
BO BHEJIPEHUH Pe3yIbTaTOB UCCIIEIOBAaHUI U pa3paboTOK B 001aCTH MAILIMHOCTPOEHUS;

OpraHu3alys 3alUThl 0ObEKTOB HHTEIIEKTYaIbHOM COOCTBEHHOCTH U PE3YyJIbTaTOB
UCCIIeIOBaHUN U pa3pabOTOK KaKk KOMMEPUECKOM TailHbI peANpUsTHUS;

NPOEKTHO-KOHCTPYKTOPCKAasl 1eATEeJIbHOCTD:

cOOp ¥ aHAIN3 UCXOHBIX HH(OPMALIMOHHBIX JAHHBIX /IS IPOEKTUPOBAHUS U3JIEIHM
MAIIMHOCTPOEHHS ¥ TEXHOJIOTMI X U3TOTOBJICHNUS;

pacueT ¥ MPOEKTUPOBAHUE JIeTaIeH U y3JI0B MAIIMHOCTPOUTENIbHBIX KOHCTPYKIUHN B
COOTBETCTBUU C TEXHUYECKUMH 3aJIJaHUSIMHU U UCIIOJIb30BAHUEM CTaHAAPTHBIX CPEACTB

aBTOMAaTH3allMH TPOEKTUPOBAHMUSI,

pa3paboTka pabodell IPOEKTHON U TEXHUYECKON TOKYMEHTAIuH, 0pOpMIICHHE
3aKOHYEHHBIX MPOEKTHO-KOHCTPYKTOPCKUX padoT;

MIPOBE/IEHUE KOHTPOJIS COOTBETCTBUS pa3padaThIBAEMbIX TPOEKTOB U TEXHUUECKON
JOKYMEHTAIlMU CTaHJapTaM, TEXHUYECKUM YCIOBHSIM U JPYTUM HOPMAaTHUBHBIM JTOKYMEHTAM;

MIPOBE/ICHUE MPEIBAPUTEIBHOTO TEXHUKO-3KOHOMUYECKOTO 0OOCHOBAHUS MPOEKTHBIX
penieHui;

! TIpukas MununcrepcTa oGpa3oBanus u Hayku PD or 20 oxrsabps 2015 r. Ne 1170 «O6 yTBepxkueHuu

(enepasbHOrO TrOCYJapCTBEHHOIO O0pa30BaTEIbHOIO CTaHAApTa BBHICHIErO O0pa3oBaHMS II0 HAIPAaBIICHHUIO
noarotoBku 15.03.02 TexHomornueckue MaIuHbl ¥ 000pynoBaHue (ypOBEHb OakanaBpuara)y (3aperucTpupoBaHO
B Munrocre Poccum  12.11.2015 Ne  39697) [OnexrtponHelii  pecypc]. — Pexum  pmocryma
http://ivo.garant.ru/#/document/71249776/paragraph/1/doclist/3482/showentries/0/highlight/%D1%84%D0%B3%D
0%BE%D1%81%2015.03.02:3



MPOU3BOJACTBEHHO-TEXHOJI0THYeCKas 1eATEIbHOCTD:

KOHTPOJIb COOJIIOCHUS TEXHOJIOIMYECKON AUCHUILINHBI IIPU U3TOTOBJICHUH U3EIIHIA;

opranu3zanys pabounx MeCT, UX TEXHUUYECKOE OCHAIICHUE C Pa3MEICHHEM
TEXHOJIOTUYECKOr0 000py10BaHHUS;

OpraHM3alIMs METPOJOTNYECKOr0 00ECIIEUEHHS TEXHOJIOTHYECKUX ITPOLIECCOB,
MCII0JIb30BaHUE TUIIOBBIX METOJOB KOHTPOJIS Ka4eCTBA BBIITYCKAEMOW ITPOLYKIIVH;

00CITy>)KUBAaHHE TEXHOJIIOTUYECKOT0 000pyIOBaHMS ISl PeaTU3alii IPOU3BOICTBEHHBIX
IIPOLIECCOB;

ydacTue B paboTax 10 J0BOJIKE U OCBOCHHUIO TEXHOJIOTUYECKHX IPOIIECCOB B XOIE
IIOATOTOBKH IIPOU3BOJCTBA HOBOM MPOAYKLIUU;

IIOATOTOBKA TEXHUYECKON JOKYMEHTALMH I10 MEHEDKMEHTY Ka4eCTBa
TEXHOJIOTMYECKHX IPOLIECCOB HA MPOM3BOACTBEHHBIX Y4aCTKaX;

KOHTPOJIb COOJIOCHHUS SKOJIOTMYECKON 0€30MaCHOCTH POBEICHUS padoT;

HaJaJlKa, HACTPOIKa, pEryJIMpOBAaHUE U ONBITHAS IIPOBEPKA TEXHOJIOTUYECKOTO
000py1I0BaHUs U IPOIPAMMHBIX CPEJICTB;

MOHTaX, HaJIa/Ika, UCTIBITAHUS U cJlaya B SKCILTyaTallMio0 HOBBIX 00pa3loB U3EIuii,
Y3JI0B U JIeTalIed BBITYCKaeMOM IPOLYKIINH;

IIPOBEPKA TEXHUYECKOTO COCTOSHUS U OCTATOYHOT'O pecypca TEXHOJIOTHUECKOTO
000py0BaHus1, OpraHu3alus NpoPUIAKTUYECKUX OCMOTPOB U TEKYIIETO0 PEMOHTA;

IIPUEMKa U OCBOEHHUE BBOJMMOI'0 000PYL0BaHMS;

COCTABJIEHUE NHCTPYKIMH M0 IKCILUIyaTallui 000py10BaHUsS U IPOTPaMM UCIIBITAHUN;

COCTaBJIEHHE 3aBOK Ha 000PYI0BaHME U 3allacHbIe YaCTH, TOJrOTOBKA TEXHUYECKOH
JOKYMEHTAIMN HA €r0 PEMOHT,

OPraHM3alMOHHO-YNIPaBJCHYECKas 1eATeJbHOCTD:

Oopranusanys padoThl MajblX KOJIJIEKTUBOB HCIIOJIHUTENIEH;

COCTaBJIEHHE TEXHUYECKOH TOKyMeHTaluu (rpadukoB paboT, UHCTPYKLIUH, CMET,
IUTAHOB, 3aBOK Ha MaTepuabl 1 000pyJ0BaHKE) U OATOTOBKA OTYETHOCTH IO YCTaHOBJIEHHBIM
bopmam;

IIPOBEACHUE aHAJIM3a U OLICHKA IIPOU3BOJICTBEHHBIX U HENIPOU3BOACTBEHHBIX 3aTpaT Ha
oOecrieyeHne TpedyeMoro KauecTBa MpoIyKIIUY, aHAIU3 Pe3yIbTaTOB JIEATEIbHOCTH
IIPOU3BOJCTBEHHBIX MOAPA3ACIICHAN;

MOJIFOTOBKA MCXO/HBIX JIAHHBIX JUI BbIOOpa U 000CHOBaHMS HAyYHO-TEXHUUYECKUX U
OpPraHU3alMOHHBIX PEIICHNN Ha OCHOBE SKOHOMHUYECKUX PELICHUM;

BBINOJIHEHUE padOoT MO CTaHJAPTU3ALMH, TEXHUUYECKOM MOrOTOBKE K cepTU(UKALUU
TEXHUUYECKUX CPEACTB, CUCTEM, NIPOLIECCOB, 00OPYIOBaHUS 1 MaTEPHAJIOB,

pa3paboTKa ONEepaTUBHBIX MJIAHOB paObOTH! IEPBUYHBIX MPOU3BOJCTBEHHBIX
MOApa3/IeICHHUI;

IUTaHUPOBaHKUE PabOoThI epcoHasa U (POHIOB OIIATHI TPYa;

MTOATOTOBKA TOKYMEHTAUHU JUIsl CO3aHMS CUCTEMBI MEHEPKMEHTA KauecTBa Ha
PEANPUATHH;

MIPOBEACHUE OPTaHU3aLMOHHO-TUIAHOBBIX PACYETOB MO CO3/JaHUIO WIIA PEOPraHU3aALNN
IIPOU3BOJCTBEHHBIX YYaCTKOB.»



