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MNOACHUTEJIBHASA 3AIINCKA

Hucrumummaa  «Jletanm MammmH W OCHOBBI KOHCTPYHPOBAHUS  SIBISICTCS
oO1enpohecCHOHAIbHON TUCITUIUIMHOM B CUCTEME MOJITOTOBKU UH)KEHEPOB.

Ilenp u3ydeHUs IOUCHUIUIMHBI — PACIIMPEHUE TEXHUYECKUX M HaAyYHBIX
3HaHWM CTYACHTOB, (OPMHUPOBAHHE TBOPUECKH MBICTSIINX, CAMOCTOATEIHHO
pELIAIINX WHKEHEPHO-TEXHUYECKHE 3a/1a4M CIICLIUATIUCTOB.

3a7auM M3Y4YEHMS NUCUUIUIMHBI — HM3YYEHUE KOHCTPYKIMHA U KPUTECPUEB
paboTOCIOCOOHOCTH JIeTaleil U y370B O0IMIEeMAllIMHOCTPOUTENILHOTO TPUMEHEHUS;
u3ydeHue paboThl JeTajlie MallMH W METOJO0B HMX pacyeTa; pa3BUTHE HABHIKOB
KOHCTPYUPOBAHHUS U TEXHUYECKOIO TBOPYECTBA.

HSY‘I@HI/IC JAUCHUITIINHBI ((I[GTaJ'II/I MalllMH MW OCHOBLI KOHCTPYHWPOBAHUS»
OImrUpacTCAa Ha UCIIOJIb30BAHUC 3HaHI/II>’I, IMOJIYUYCHHBIX CTYACHTAMU 110 MAaTCMAaTHUKCE,
(1)I/ISI/IKC, TGOpCTI/I‘ICCKOﬁ MCXaHHKEC, MCXaHUKC MAaTCpPUaIOB, TCOPpUA MCXAaHU3MOB U
MallluH.

TpedoBaHusi K 0CBOCHHIO Y4eOHOM TMCHUIIIIMHBI

B pe3ynbrare mzyueHus: yueOHOM MUCUMIUIMHBI «JleTaau MalluH U OCHOBBI
KOHCTPYHUPOBAHUS» CTYJEHT JOJIKEH:

3HaThb:

— KOHCTPYKIMM, THUIAX, MaTepHajdbl U CHOCOObI HM3rOTOBJICHUS JeTalled
MallliH OOLIero Ha3HAUEHUS;

— B3aUMOJICCTBHE AeTaled U (PU3MYECKUE IMPOILECChl, COMYyTCTBYIOUIMX HMX
paboTre, ¢ y4eTOM CONpPOTHUBIIEHUS BO3ACHCTBUIO 3KCIUTyaTallMOHHBIX (DAKTOPOB,
BUJIOB U XapakTepa pa3pylIeHusi J[eTajiedl u ompelereHue KPUTEPUEB UX
PaboTOCIIOCOOHOCTH U pacyeTa;

— MH)KEHEpHBIE METO/IbI pacueTa JeTalleil U y3JI0B MallluH, 00eCIeUnBAIOIINX
TpeOyeMyI0 UX HaJEKHOCTB;

— METOJIbl ABTOMATH3WPOBAHHOTO TMPOEKTUPOBAHUS M KOHCTPYUPOBAHHS C
MOMOIIBIO MAIIIMHHON Tpa(uKu;

yMeThb:

— BBITIOJIHATh ~ WHXKEHEPHBIC  pacyeThl JeTaliei W y3J0B  MAIlWH,
o0ecreuynBaIMX TPeOyeMyIo X HaIC)KHOCTh U IOTOBEYHOCT;

— KOHCTPYHPOBATh JI€Talld, y3JIbI U TPHUBOJILI OOIIEMAIIMHOCTPOUTEIHLHOIO
Ha3HAYCHUS;

— BBIIOJIHATh KOHCTPYKTOPCKYIO pa3palOTKy JeTajieil, y3J0B U MPUBOJOB C
MIPUMEHEHUEM HOPM IPOEKTUPOBAHHUSI, TUIIOBBIX MPOEKTOB, CTAHAAPTOB U JPYTUX
HOPMAaTUBHBIX MaTE€pUAJIOB;

BJIAJA€Th.



— OCHOBaMH pacu€Ta W paIMOHAJIBHOTO TPOCKTUPOBAHUS MAaIIUH U
DJICMEHTOB MX KOHCTPYKIUH C OOCECIICUEHHUEM BBICOKOTO YPOBHS HAJEKHOCTU U
paboTOCTIOCOOHOCTH;

— MCTOAaMH 000CHOBaAHHS KOHCTpYKHPII?I Y3JI0B U IICTaHGﬁ MallluH,

— MCTOAAMHN ABTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHHA W KOHCTPYHWPOBAHUS
THUIIOBBIX z[eTaneﬁ MallluH,

— METOJJaMH  MHXXEHEPHOro  pacuera JeTajied MW y3J0B  MalllHH,
00eCcreunBaOIUX TPEOyeMyI0 UX Ha/IeKHOCTD;

— OCHOBAMMU IMPOCKTUPOBAHUA MCXAHU3MOB,
— pacd€TaMy OCHOBHBIX MEXAHUYCCKUX IICPCaaq U COCHHHCHHﬁ;

— uHbopMaIeil 0 TUMIOBBIX KOHCTPYKIMSIX M MaTepHaliax JeTajieil u y3JoB
MAILIUH;

— CIIPAaBOYHBIMU MaTCpHaIaMH TUIIOBBIX 3JICMCHTOB KOHCprKI_II/II‘/’I MalllhH.

OcBoeHue AaHHOW Yy4yeOHOM IUCUUIUIMHBI obOecreunBaeT (popMupoBaHHE
cienyromei 6azoBoi mpodeccnoHaNbHOW KOMITETCHIIUN:
— BJIaJIETh OCHOBAMM pacyeTa U pPalMOHAIILHOTO MPOEKTUPOBAHUS MAIlUH U

AJIEMEHTOB KOHCTPYKIIMU i1 00€CIeUeHuss BBICOKOTO YPOBHS HAJCKHOCTH H
paboTOCTIOCOOHOCTH;

I/IsyquI/Ie JUCHUILINHBI ITIO3BOJIACT PA3BUTh U 3aKPCIIUTDL PAL KOMHCTGHHHﬁI

— YMCThb IIPUMCHATDH 0a3oBEIC HAaY4YHO-TCOPCTHYCCKUC 3HAHUA JIA PCIICHUA
TCOPCTUYUCCKUX U ITPAKTHYCCKHUX 3a/1aY,

— OBITh CITIOCOOHBIM HCIIOJI30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B NPO(eCCUOHATBHOM IEATEIbHOCTH;

— pelarh WHXECHEPHBIE 3aJayd, BO3HHUKAIOIIME IPU NPOCKTUPOBAHUU U
KOHCTPYUPOBAaHHUH y3JI0B U MEXaHU3MOB MAaIlIVH;

—OBITh  CIIOCOOHBIM ~ OOECreYrBaTh TEXHOJOTMYECKUE HU3JAeNus TpU
U3TOTOBJICHUU JIETAJIEN;

— pa3pabaTbIiBaTh KOHCTPYKTOPCKYIO U TEXHOJOTHYECKYIO JOKYMEHTALUIO IO
CIIEHHAIBHOCTH;

— BJIQJIETh METOJIMKAMU PacyeTa MapamMeTpoB U HABBIKAMU KOHCTPYUPOBAaHUS
Y POCKTUPOBAHUE TUIIOBBIX MEXaHUYECKUX Y3JI0B.

O0111ee KOJINYECTBO YaCOB

OO0111ee KOIMYECTBO YacOB, OTBOJUMOE Ha M3y4YeHHE Y4EOHOW NUCIUILTUHBI
«/leranm MammH W OCHOBBI KOHCTPYMPOBAaHHE», B COOTBETCTBUU C YUEOHBIM
IJIAHOM 110 CIIELIUATIbHOCTH:

1-36 01 08 «KoHcTpyupoBaHue W  TPOU3BOACTBO  M3ACIUH U3
KOMITO3UIIMOHHBIX MaTepuanoB» Bcero 170 yacoB, TPyJOEMKOCTh COCTaBJsET 3
3a4€THBIC €IMHUIIBI.



Pacnipenenenne ayauTOpHOTO BPEMEHHU 110 BUJIAM 3aHATHH, KypCcaM U CEMECTpaM

dopma NoJy4eHus BbICIIET0 00pa30BaHusl: THEBHAs

CrnenuaibHOCTh 1-36 01 08
Kypc 2
Cemectp 4
Jlexrum (4acoB) 51
[TpakTuyeckue 3aHaTHs (4acoB) 17
JlaGopatopHble 3aHITHS (4aCOB) 17
Bcero ayauTopHbIX (4acoB) 85
DopMBI TEKYIIEH aTTECTAIIUN 110 YICOHOM JTUCITUILIMHE
3augeT (cemecTp) —
DK3aMeH (CeMecTp) 4
KypcoBoii mpoekT (cemecTp) 4




COILEPKAHME YYEBHOI'O MATEPHUAJIA
Pasznen 1 OCHOBBI IPOEKTUPOBAHMUS JIETAJIEA MAIIIUH

Tema 1.1 OcHOBHBIE BONPOCHI pacyeTa W NPOCKTHPOBAHUSA AeTajieH
MAaIllH

Knaccudpukanus ™ammH u  MexaHu3moB. Buael wuzgenuit. OCHOBHBIE
XapaKTepUCTUKU U TpeOOBaHMS, MPEIbABISIEMbIE K MalldHAM W MeEXaHU3MaM.
OcHoBHBIE TpeOOBaHUS K MaTepuaigaM jetaied. TeXHOoJorMueckue CBOMCTBA
MaTepHuaoB.

Tema 1.2 HagexxHocTh AeTajied MAalIMH

OcHoBHbIe omnpenencHuss. OCHOBHBIE IIOKAa3aTENId HAIEKHOCTH. Y CIOBHUS
paboThI MAIIMHBI ¥ IPUYUHBI 0TKa30B. HeKoTOphIe MyTH MOBBIIICHUS HAJIEKHOCTH
JIETAJIIEN U Y3JI0B MAILIUH.

Tema 1.3 Kpurepuu pa6oTocnoco0HOCTH JeTaeid MallIMH

IIpounocms oemaneti mawun. @aKkTOPHI, BAUSIOIIME HA TIPOYHOCTH JI€TaNeH.
KJ1IaccuUKaIys U CpaBHUTEIbHBIN aHAJIN3 METOJIOB OIIEHKH MPOYHOCTH JAeTajneit
mamH. Ontumuzarnus QopMbl.  YHpouHeHue. BwlunucIuTeNbHBIE METOJIbI
OTIpeJIEIICHHS HAPSKEHU.

JKecmrxocmo oemanet mawun. MeToIbl OLIEHKU KECTKOCTHA AE€TAJIEW MAIUH.
OcHOBHbIC HampaBJ€HUS TMOBBIIMICHUS >KECTKOCTH. BBIUMCIUTENTBHBIE METO]IbI
onpenenenus aedpopmaiuu.

H3nocoycmotuiuusocms. @U3NYECKUE OCHOBBI B3aUMOICHCTBUSL COMPSIKEHHBIX
noBepxHocTel. Ponb cmazounoro Marepuana. I[loHstne 00 HWHTEHCHUBHOCTH
V3HAIIMBAHUS U OLIEHKHM M3HOCOCTOMKOCTHU JeTanerd MamuH. [[puHuunel pacuera
JeTaJIed Ha U3HOCOYCTOMYUBOCTb.

Konebanus 6 mawmunax u subpoycmotiuueocmeo. I IpuariHbl KoeOaHUN MallIuH
u ux aetaneil. CoOCTBEHHbIC U BBIHYXJEHHbIE KojeOanus. [ToHsTus o pe3oHaHce
M O pacyeTe yIpyrux cucTteM Ha KosiebaHus. BuOpoycroiunBocth. CrocoObl
npeaoTBpaileHus: pe3oHadca. [loHATHsT O BUOPOAKTUBHOCTH W BUOpPO3AIIUTE
MaIIH.

Tennocmotikocmy. BnusHue TemmepaTypbl Ha U3MEHEHHE (U3HKO-
MEXaHUYECKUX CBOWCTB KOHCTPYKTHBHBIX MATE€pUAJIOB W YCJIOBHH CMasKH.
OcobeHHOCTH pacueTa AeTanei, paboTarolmuX MpU HU3KUX (OTPUILIATENIBHBIX) U
BBICOKHX TeMIEpaTypax.

Paznen 2 MEXAHUYECKHUE IIEPE/IAYN
Tema 2.1 O01me cBeAeHUS 0 MEXaHMYECKUX Nepeaayax

Tunel nepcaady, KJ'IaCCI/I(I)I/IKaIII/ISI N HNX OCHOBHBIC XapaKTCPHUCTUKHU.
HpI/IHIII/Il'[BI pa6OTBI OCHOBHBIX THIIOB IICpCHaay. O6pa3OBaHI/IC MCXaHHYCCKOI'O



IIpuBOAA. KunemaTtnueckue cXxembl IIPpUBOAOB M HX KpaTKasd XapaKTCPHCTHKA.
9HepFeTI/I‘-IeCKI/Ie N KMHCMAaTHYCCKHUEC COOTHOILICHM .

Tema 2.2 lunuHapuyeckue 3y0uaToie nmeperavu

OcHOBHBIE TTapaMETPhI, TEOMETPHUS M KUHEMAaTHKa MPIMO3YObIX U KOCO3yObIX
kojec. Bumet  momudukanmii.  Buasl  moBpexAeHW W KpUTEPUU
paborocniocobHocTr. Cwiibl B 3allelUICHUH, Harpy3kd Ha Baibl. OnpenencHue
pacueTHOM HArpy3Ku M pPacue€THOM IJIMHBI KOHTAaKTHBIX JWMHUU: PacnpeneneHue
Harpy3k B 3allCTUICHUSX TOPAMO3YObIX M KOCO3yObIX Kojec. BiusHue
AKCIUTyaTallMOHHBIX (H)aKTOpPOB Ha pPabOTOCMOCOOHOCTh 3yO4aToO Mepeayu.
Koaddunment Harpy3ku U ero coctapistolue. Marepualibl 3yOuaThIX KoJiec.
OrnpeneneHue NOMyCKaeMbIX HampsbKeHH. Pacuer 3y0daThiX MUIMHAPUYECKUX
nepeaady Ha KOHTAKTHYHO BBIHOCIHUBOCTh. Pacuer 3yObeB HMUIMHIPUYECKUX KOJIEC
Ha COMPOTHUBJICHUE YCTAJIOCTU MU U3ruoe. [[poeKTHpoBOYHBIE paCUETHI.

Tema 2.3 Konnueckue 3y0uarbie nepegayuu

OO6nacTb TNpuUMEHEHUs KOHMWYeCKMX nepenad. llepemarounoe 4yucio
KOHHYECKOU nepenaun. I'eoMeTpuueckue u KuHeMaTuieckue rnapaMmerpsl. Cuibl B
3allEeIVIEHUH C IPSIMBIMU U KPUBOJMHENHBIMU 3yObsiMU. OCOOEHHOCTH pacueToB Ha
KOHTAKTHYIO U U3TUOHYIO IPOYHOCTb.

Tema 2.4 YepBsiuHble nepeaauu

Bunpl, xapakrepuctuku M o0yiactTy npuMeHeHHs. OCHOBHBIE TapaMeTphI
nepenayu. Marepuansl U BUJbI NOBpexaeHu. Kputepun paboTocnocoOHOCTH U
pacuera. Cunbl B 3auemieHun. OnpeneneHue pacueTHOM Harpy3ku. Pacuersi
YEpBSIYHBIX Iepedady Ha UUKIMYECKYH0 KOHTAaKTHYIH) IMPOYHOCTH M Ha
COMPOTHUBJICHUE YCTAOCTH TpuU u3rude 3yObeB UEpBAYHBIX Kojiec. Pacuer
yepBsuHbIX nepenad Ha HarpeB. KIIJI uepBsauHbIX nepenay.

Tema 2.5 BosiHOBBIC M IUIaHETApHBIE NepeIavYu

DOneMeHThl BOJIHOBOW mniepenaud. llepematrounoe orHomieHue. [IpoekTHbIM
pacuer BOJIHOBOM mepenauu. IIpoBepounbiii pacuer BosHOBOM mepenaun. KIIJ]
BOJIHOBOM nepenaun. KpaTkue cBeieHus1 0 BOJTHOBBIX PEAYKTOPaXx.

[IpyHuun JedcTBUA IUTAHETAPHOTO, JIU(PEpeHIHATBHOIO MW IPOCTOTO
MexaHu3MOB. CxeMbl HanboJiee pacIpoOCTPAHEHHBIX MEXaHU3MOB. CpaBHUTENbHBIE
JOCTOMHCTBA W  HEJOCTATKM IUIAHETApHBIX Iepefady 1O CHWIOBBIM U
HPHEPreTUYECKUM  XapakTepuctukaM. IlepematouHoe uucno. Bpamaromue
MOMEHTBI Ha OCHOBHBIX 3BeHbsIX. Cuiibl B 3auemnenuu, KI1/1 nepenauun. [Iposepka
YCIIOBUM COOCHOCTH, COCeICTBa M cOOpku. OrmpeneneHue yucen 3yObeB KoJec.
Oco0eHHOCTH pacueToB 3yObeB LEHTPAJIbHBIX KOJIEC HA KOHTAKTHYIO MPOYHOCTD U
MPOYHOCTH MPHU U3THOE.



Tema 2.6 [lepenaun BUHT-raiika

Ilepenaun ¢ mapamu CKOJIbXkeHUS. [[OCTOMHCTBA W HEIOCTAaTKH, OO0JacTH
npuMeHeHusl. KOHCTpYKIMM U MaTepualibl BUHTOB U rack. OCHOBHBIE TTapaMETPHI,
WX HazHaueHue. TOYHOCTh mepenad. Pacuersl Ha M3HOCOCTOMKOCTh, MPOYHOCTh U
YCTOWYUBOCTb.

[lepemaun BuHT-ralika KadeHus. YcTpoiicTBo. OOmacTe NPUMEHEHUS.
JlocTonHCTBa U HenocTaTku. MaTtepuainsl 35ieMeHTOB. OCHOBHBIE T€OMETPUUECKUE
napameTpel. Pacnpenenenne Harpysku no Butkam. [lorepm Ha Tpenme m KII/.
TouHocTe nepenaun. Pacuer npeaBaputenbHOro Hatsra. PacueTsl Ha TPOYHOCTS,
KECTKOCTh U JOJITOBEYHOCT.

Tema 2.7 PemeHHble nmepenavu

Buast u  obmactu  npumeHeHus. (OCHOBHBIE TE€OMETPUYECKHE U
KMHEMATUYECKHUE COOTHOIIEHUS. PU3NYECKUE OCHOBBI MEPEIaun TATOBOW CHUJIbI B
pPEMEHHBIX Tniepenadax. B3anmmopaeicTBus peMHs €O MKUBOM. (COOTHOIIEHUS
MEXIY HATSOKCHUSIMM BeTBEH peMHs. lIpeaBaputenbHOe HATSKEHHUE PEMHS,
pEeKOMEHIalMM 10 ero HaszHayeHuro. Harpyska Ha Banbel nepemaur. Kpusbie
CKOJIBKEHHS, UX HCIIOJb30BaHUE B pacueTax TIrOBOM CIIOCOOHOCTH TMEpe/iayu.
OcobGenHocTu paboOThl M pacyeTa KIMHOPEMEHHBIX U TOJMKIMHOBBIX IMepead.
Martepuasnibl U Tunbl peMHeWd. BpIOOp OCHOBHBIX TapamMeTpoB TEpe/ayu:
JIMaMETPOB IIKUBOB, mpoduiis u unucna pemHei. Hampspkenue B pemue. Pacuer
PEMHEM Ha 10JTOBEYHOCTD.

Tema 2.8 3y0uaTo-pemMeHHbIe epeavu

Koncrpykiuu u marepuansl pemHed. CrnocoObl H3TOTOBJICHHS. AHANINU3
3areryieHuss 3yObeB peMHsS u  ImkuBa. Kpurepuum  paboTOCTIOCOOHOCTH.
[IpoexTupoBanue 3yOuaTO-peMEHHON mepeaadn. BriOOp OCHOBHBIX MapameTpoB,
npeaBapuTeIbHOE HAaTshKkeHUe pemHsa. Harpyska Ha Banbl. KOHCTpYKIIMH IIKUBOB.

Tema 2.9 llennblie nepegaun

Knaccudukanus npuBoaHbix nemneil. OCHOBHbIE XapaKTEPUCTUKH U 00JacTu
npuMmeHeHus. OCHOBHBIE MapaMeTpbl Mepeladyd, PeKOMEHAAlMU 10 UX BHIOODY.
Kunematnka © HEpaBHOMEPHOCTb JBWKECHMS LeENU. J[MHaMUYeCKHE CHIIBL.
Harspkenust B BETBSIX LieNM M HArpyska Ha Bajbl Ilepenadyu. Buaa noBpexacHun
LEMHBIX [epeaayd U Kputepuu pacuera; M3HOCOCTOMKOCTh MIApHUPOB NIEHU. Br1OOp
neneii. Cmaska nenssix nepenad. [IpoexkrupoBanne 3Be3noyek. Pacuer nepenaun
POJIMKOBOM (BTYJIOYHOM) LEMBIO.

Tema 2.10 ®puKIIHOHHBIE MIepeIavYd U BAPHATOPBI

Oo6mue cBenenua. OcHOBHbIE TUIBI (QPUKUMOHHBIX nepenad. Kunemarnka
¢GpukunoHHoil  nepegaun. Kputepun  paborocnocoOHocTH.  Matepuarnsl
¢pukunoHHbix map. OcHOBBI pacuera (QpUKIIMOHHOW Tmiepenad. BapuaTopsl,
OCHOBHBIE XapaKTePUCTUKHU. Pa3HOBUIHOCTH BapHATOPOB.



Pa3nen 3. BAJIbI 1 OCHU. IOAINUITHUKU. MY®ThbI
Tema 3.1 Baabl 1 ocu

O6mue cBenenusa. CrocoObl mepenaud Harpy3ok Ha Bajibl. Kputepun
paboToCcrIocOOHOCTH BajoB M oceil. [IpoeKTUPOBOUHBIN U MPOBEPOUYHBINA PACUETHI
BAJIOB.

Tema 3.2 HHogmMNMHAKHA

Oo6mue cBenenusi. KoHCTpykimst U MaTepuainbl MOAIIUITHUKOB CKOJBKEHUSI.
Tpenne u pexumbl cmaszku. Kpurepum pacdera. Pacuer MNOAMMIIHUKOB C
MOJYCYyXUM WM TOJYXKUAKOCTHBIM TpeHHeMm. Pacyer mNOAMMUNHUKOB C
YKUJIKOCTHBIM TPEHUEM.

Knaccudukanus  MNOAMIMIIHUKOB  KayeHUsA.  YCIOBHBIE  OOO3HAYCHWS.
Ha3nadyeHnue OCHOBHBIX AeTajeld U UX MaTepualbl. XapakTep U MPUUYHUHBI OTKA30B.
Pacnpenenenne Harpy3ku MexIy TelaMy KadeHus. KHWHeMaThka IMOJIIMITHUKA
KaueHus. Pacuer NOJIIMIIHUKOB Kay€HUsT HA CTAaTUYECKYH) U JAUHAMHUYECKYIO
rpy30MoaAbeMHOCTh. OCOOCHHOCTH ONpENETICHUsI OCEBBIX CHJI, HArpy>Karolux
pPaalaIbHO-YIIOPHBIE HOAIINITHUKHY.

Tema 3.3 My¢1b1

O6mme cBenenus. Hasznauenwe u kimaccudukanus. PacdeTHBII MOMEHT.
MydTel: ynpyrue, KOMIEHCHUPYIOIINE JKECTKHE, YIpyrue, ymnpaBiseMble WU
CIICITHBIE.

Pa3nen 4. COEIMHEHMUS1 I[ETA.JIEFI MAIINUH
Tema 4.1 Pe3p00BbIe coenHeHU

JlocToMHCTBA, HEAOCTATKU M 00sacTu mpuMeHeHus1. CrocoObl M3TOTOBICHHUS
pe3b0. Knaccudukamus pe3pd. OO0CHOBaHME BbIOOpa THMA KpPEMEKHBIX pe3bO.
OcHOBHbIE THUIBI  KpemexHbix jgeraneid. CrnocoObl  CTOMOPEHUs: PE3bOBI.
3aBUCUMOCTh MEXJY MOMEHTOM, IIPUJIOKEHHBIM K TFailke U OCEBOW CUJION BHUHTA.
Camoropmoxenue u KII/] BUHTOBOI napsl.

Pacyer Ha mpOYHOCTH pe3bOBl U CTEPAkKHS BUHTA. PacueTsl Ha MPOYHOCTH NpHU
pa3IMYHBIX CIIy4yasX Harpy>XeHWs: OONT HarpyXeH BHEIUHEH pacTIrHBaroLIen
CHJION; OONT 3aTAHYT, BHELIHSS HArpy3ka OTCYTCTBYET; OOJITOBOE COEIMHEHHE
HArpy>kK€HO CHJIAMH, CIIBUTAIOIIMMH JI€TAIW B CTHIKE; OONT 3aTSHYT, BHEIIHSS
Harpy3ka packpbiBaeT CTbIK jeTaneil. [IlpouyHocTts OonTa Mpu CTaTUUYECKON U
NepeMeHHON  Harpy3kax. OQ@EKT SKCIEHTPUYHOTO HarpykeHus Oouira.
Martepuaiibl, JOIMyCKaeMble HampsDKEHHUs pe3bOOBBIX coenuHeHuid. KiemMoBble
coenuHeHus. JIOCTOMHCTBA, HENOCTAaTKU W oOnactu mnpumeHeHus. Pacuer Ha
POYHOCTb.



Tema 4.2 llInoHoYHDBIE U HIJIHMIEBLIE COSANHEHUS

Tunel mmonok. OOmacTh ux npuMmeHeHus. HanpspkeHHble COeIMHEHMS:
[IPU3MATUYECKOM, LWIMHAPUYECKOM M CErMEHTHOM ILINOHKamMu. Marepuaisl
mnoHok. Pacuer Ha mnpouHocTh. Illnuueswsie coeaunenus. Kiaccudukanms.
Ob6nactu npumenenus. Kpurepun padotocrnocodHocTu. Pacuer Ha MpOYHOCTS.

Tema 4.3 CoeauHeHud aerajie ¢ HATATOM

CnocoObl coeauHeHMs JaeTaneil. JloCTOMHCTBA, HEAOCTAaTKH W 00JaCTH
npuMeHeHus. Pacuer mnpoyHOCTHM coeauHEeHMs W JaedopManuu  JaeTaiei.
CoenuHeHus AeTaneil mocajakon Ha KOHYC.

Tema 4.4 CBapHble coeJUHEHUSA

CnocoObl  cBapku. JlOCTOMHCTBA, HEAOCTAaTKM U 00JACTH TPUMEHEHUS.
Coeaunenust BcThbiK. CoeauMHEHUs] BHAXJIECTKY: (IaHroBble, JIOOOBBIE W
KOMOMHMpOBaHHbIE MIBbl. CoeanHeHus B TaBp. COeTMHEHNsS] KOHTAKTHOW CBApKOM.
Pacyer Ha IpOYHOCTH CBapHBIX coeuHEeHUH. [lonmycKkaeMble HalPsHKEHNUS.

Tema 4.5 3akieno4nbie COeAUHEHUA

O6mme cBenenus. Tunbl 3aknenok. KoHcrpykinuu mBoB. Pacuer neranei
3aKJIEIIOYHOTO COEAUMHEHUS Ha IMPOYHOCTh M TEPMETUYHOCTh. Marepuaibl u
JIOITY CKAa€MBbI€ HAIIPSIKCHUS.



XAPAKTEPUCTHUKA KYPCOBOI'O IPOEKTA

Llenpr0  BBINOJIHEHHS KYpCOBOTO MpPOEKTa SBIAETCS NpUOOpeTeHue
MHKCHEPHBIX HABBIKOB 10 PACYETy M KOHCTPYMPOBAHUIO TUIIOBBIX MEXaHU3MOB,
y3JI0B U OTIEIbHBIX JETAl€l Ha OCHOBE PAHEE ITOJYYEHHBIX TEOPETUUYECKHUX
3HaHUH 10 001e00Pa30BATENBHBIM U OOIIETEXHUUYECKUM JTUCIUILUINHAM.

OCHOBHBIMM 33J]JayaMU KypCOBOT'O MPOEKTa SIBIAIOTCA: O3HAKOMIIEHHE C
HAay4YHO-TEXHMUYECKON JINTEpaTypoil MO TeME KypCOBOIO MPOEKTa; H3yYeHUe
M3BECTHBIX AHAJIOTMYHBIX MAIMH U MEXAaHW3MOB C AHAJIM30M HUX JOCTOMHCTB U
HEJIOCTATKOB; BBIOOp MaTepualia U BBINOJHEHHE HEOOXOAUMBIX MPOEKTHBIX U
MPOBEPOYHBIX PACUETOB C IIEIbI0 OOECIEUYEHUS TEXHUYECKUX XapaKTEPUCTUK
MPOEKTUPYEMOTO O0BEKTa; BBHIOOP MW OOOCHOBAaHHWE HEOOXOJAMMOW TOYHOCTHU
U3TOTOBJICHUS JeTajeld W y3JI0B, IIEPOXOBATOCTH IOBEPXHOCTEH, JIOMYyCKOB H
MOCa/IOK pa3MepoB, (HOPM UM PaACIIONOKEHUS; BBINOJIHEHHE TpadUyecKOd YacTH
KypCOBOI'O MPOEKTa B cOOTBETCTBUM ¢ TpeboBaHusimu ECKJI.

TemaTuka KypCOBBIX MPOEKTOB OIpeaensieTcs kadeapoid B COOTBETCTBUU C
HACTOSIIEN MPOTPaAMMOM.

KypcoBo#i mpoekT mnpemycmarpuBaeTcsi B o0beme 3 nuctoB (dopmara Al
(cOOpOUHBIM uepTeX peayKTopa, COOPOUYHBIM YepTeX pambl, udepTexu 3—4
JeTajei) U mosICHUTEIbHOM 3anucku oobeMoM 30—50 cTpaHwuil.

OO0111ee KOJIMYECTBO YacOB, OTBOAMMOE HAa KypCOBOM MPOEKT, cocTaBiisaeT 40
4acoB, TPYJIOEMKOCTb KypCOBOIO IPOEKTUPOBAHUS COCTABISET | 3a4ETHYIO
CAVHMUILY.



YYEBHO-METOIUYECKASI KAPTA YYEFHOM JUCIUILINHBI

(JueBHas ¢popma nomyyeHus 00pa3oBaHHUs)

1-36 01 08 «KoHcTpynpoBanue U IpOU3BOACTBO MU3AEIIHN U3 KOMIIO3ULIMOHHBIX

MaTCpUuaIOB»
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1 OcCHOBBI IPOEKTUPOBAHHUS JeTaJIeH MaIlIUH JK3aMeH
1.1 OcHOBHBIE BOIIPOCHI pacyeTa u 1 YO
MIPOCKTUPOBAHMSI IeTaJIeH MallTiH
1.2 HanexHocTh nerajneil Maliud 1 YO
1.3 | Kpurepun paboTocrnocoOHOCTH JeTajiell MalluH | 2 YO
2 MexaHu4eckue nepegauu 9K3aMEH
2.1 OO0mue cBeACHUS 0 MEXaHUYECKUX Tepeaadax 2 YO
2.2 | lnnunapudeckue 3y0yarble epegauu 6 2 4 [1113, 3JIP
2.3 Konunueckue 3y0uartbie nepeaadu 4 2 4 1113, 3JIP
2.4 | YepssiuHble nepeayu 4 4 [1I13, 3JIP
2.5 | BosiHOBBIE M MJIaHETAPHBIE EpeIaYn 2 YO
2.6 Ilepenaun BUHT-Tailka 2 YO
2.7 | Pemennsie nepegauu 2 2 1113
2.8 | 3ybuaTo-peMeHHBIE TIepe1aun 2 YO
2.9 Llennbie nepegaun 2 2 I1113
2.10 | ®puKUMOHHBIE NIEpelayi U BapUaTOPhI 2 YO
3 Banel u ocu. [ogmmnuauku. MydTsl JK3aMEH
3.1 Banel u ocu 2 2 1113
3.2 IMomnmmnuankn 4 2 3JIP
3.3 | MydTts 2 YO
4 CoenuHeHUs neTaled MallluH 3K3aMeH
4.1 Pe3n00BEIe coequHEHUS 4 2 3 I1113, 3JIP
4.2 | lllnoHOYHBIEC U NUIUIIEBbIE COCTUHEHUS 2 2 1113
4.3 CoenuHeHns aeTajley ¢ HATSTOM 2 YO
4.4 CBapHbIe COCTUHEHUS 2 2 1113
4.5 3aKJIenoYHbIe COETUHEHUSA 1 1 [1113
Hroro 51 | 17 17

YcnoBHbIe 0003HaUCHUS, IPUHSTHIE B yueOHO-MeToandeckoi kapte: YO — yctHbId onpoc; [1113
— MIpUeM IpaKkTUdecKux 3ansatuid; 3JIP — 3ammura madoparopHoii pabOTHI.




NHOPOPMALNOHHO-METOJANYECKAA YACTb

Cnucok aureparypsl

OcHoBHas JquTEepaTypa

1. Jeranmu mamuu. YueOnuk st BY3os/ JILA. Aunpuenko, b.A. boiikos,
N.K. I'anynuu u ap.; nox pen. O.A. Paxosckoro. — M.: MBTY um. H.O. Baymana,
2004. -520 c.

2. BanoB M.H. [letanu mamwuH : yueOHuK 1ig BTy30B / M. H. WBaHoB; nox
pen. B. A. ®uHoreHoBa. - 6-¢ u3j., nepepad.. — M.: Beicui. mikoina, 2000. — 408 c.

3. JlenukoB O.I1. OcHOBBI pacueTra W MPOEKTUPOBAHUS JI€Tajeil U y3JIO0B

MamnH. KoHcnekr nekuui 1o kypey «Jleranu mamumne». — M.: MamuHocTpoeHue,
2004. — 440 c.

4. Cxonoena A.T. U np. Jleranu MammH U OCHOBbI KOHCTPYUPOBAHMS:
y4eOHUK 71 By30B / moj o6ml. pena. A. T. Ckoibensl. - 2-e usf., nepepad.. — MH.:
Bpim. mik., 2006. — 560 c.

JloTmoTHUTEIbHAS JIUTEPATYpPa

1. buprep U.A. Pacuersl Ha mpouHocTh aetanedt mamuu/ b.®. Ilop, I'.b.
Nocunesnu. — M.: Mammnoctpoenue, 1979. — 618 c.

2. BanoB M.H. BonnoBblie 3yOuarbie nepemaun/ M.H. WBanoB. — M.:
Bricias mkoma, 1988. — 368 c.

3. KyapsiBues B. H. Jleranu mammH : yueOHUK JUIsl CTYJ. MAIIMHOCTP. CIEI.
By3zos / B. H. Kynpsisues. — JI.: Mammnoctpoenue, 1980. — 464 c.

4. Onodunckas B. I1. Jleranu MamuH : KpaTKUil Kypc U TECTOBbIE 3a7aHus /
B. II. Onodunckas. — 2-u3n., uchp. u jgoim.. — M.: @opym, 2010. — 207 c.

5. Yuae II. H. [lertanu MammMH U OCHOBBI KOHCTpYyHpOBaHUSA. OCHOBBI
KOHCTpyupoBaHusi. BBojubIil kypc: yueOHuk st By3oB / II. H. Vuaes, C. T.
EmenssnoB, C. I1. Yuaesa; nmox o6mr. pexa. I1. H. Yuaea. — Craperit Ockon: THT,
2013.-199 c.

6. Xpynuuena T. B. Jletanu mamuH: TUMIOBBIE pacyeThl Ha TPOUYHOCTD: yueO.
nocoobue. — M.: ]I ®opym, Uudpa-M, 2009. — 224 c.

7. PemeroB JI.H. Jleranu mamuH : y4eOHUK JJIsI MAIIMHOCTP. CIIEIl. BY30B. -
4-e u3n., nepepad. u gomn. — M.: MammHocTpoenue, 1989. — 496¢.

8. Pogmonos, 10.B. Jletanun mamuH ¥ OCHOBBI KOHCTPYHPOBAHMS: KPATKUU
Kypc: yuebHoe mnocobue / FO.B.Pomumonos, /I.B. Huxkutun, B.I'. OnHonbko;
MunucrepctBo obOpazoBanusi U Hayku Poccuiickoit ®enepanuu, PeaepanbHoe



roCy/lapCTBEHHOE  OIOJDKETHOE  00pa3oBaTeNbHOE  YUPEXKACHHE  BBICHIETO
npodeccruonanbHOTO 00pa3zoBanus « TaMOOBCKUI TOCYIaPCTBEHHBIN TEXHUYSCKUN
yHuBepcutet». — Tamb0oB: U3narensctBo ®T'BOY BIIO «TT'TVY», 2017. — Y. 2. —
89 c.: mn. — Pexum nocryna: no nognucke. — URL: http://biblioclub.ru/index.php?
page=book&1d=499042. — bubnuorp.: c. 77. — ISBN 978-5-8265-1728-4. — TekcT:
BJIEKTPOHHBIN.

9. Hukutun, J.B. Jleranu mammH U OCHOBBI KOHCTPYHMPOBaHUS: ydeOHOE
nmocooue / JI.B. Huxkutun, FO.B. Poaumonor, W.B.HBanoBa; MuHuCTEpCTBO
oOpazoBanus u Hayku Poccuiickoit @enepannu, DeaepanbHOE rOCYIapCTBEHHOE
OrO/pKeTHOE  00pa3oBaTeNbHOE YUPEXKACHHE BBICIIETO MPO(dEeCCHOHATHHOTO
oOpazoBanusi «TaMOOBCKHII TOCYJapCTBEHHBIM TEXHHUYECKH YHUBEPCHUTET». —
Tam60B: UsmarensctBo ®I'BOY BIIO «TI'TVYy», 2015. — Y. 1. Mexanudeckue
nepenaun. — 113 c.: wi., tabn., cxem. — Pexxum noctyna: mo noamnucke. — URL:
http://biblioclub.ru/index.php?page=book&1d=444963. — bubnuorp. B ka. — ISBN
978-5-8265-1391-0 (06m1.). — ISBN 978-5-8265-1398-9 (Y. 1). — Tekct:
BJICKTPOHHBIMN.

10. Jetasim MammH W OCHOBBI KOHCTPYHpPOBaHUS: ydeOHOe Tocodue/
B.B. Bopo6seB, A.Jl. Koseprun, O.B. PommonoB wu ap.; MuHHCTEPCTBO
oOpazoBanusi U Hayku Poccuiickoit denepannu, denepaibHOe TOCYIapCTBEHHOE
Or0/KETHOE 00pa30BaTENIbHOE  YUPEKIEHUE BBICHIETO MPO(EeCCHOHAIBHOTO
oOpa3zoBanus «TaMOOBCKHMII TOCYIapCTBEHHBI TEXHUYECKUN YHUBEPCUTET». —
TamoOoB: M3pareasctBo ®I'BOY BIIO «TT'TVY», 2014. — 172 c.: wi., Tabdim. —
Pexxum nmoctynma: mo moamucke. — URL: http://biblioclub.ru/index.php?
page=book&1d=278004. — bubnuorp.: c. 152. — TeKCT: 37EKTPOHHBIH.

11. YcmanoB P.A. Pacuer M KOHCTpyUpOBaHUE JAETAJ€ MAIlIUH: TEKCTHI
nexkumii / P.A. YcmanoB; MuHnuctepcTtBo oOpa3zoBanus W Hayku Poccuw,
@denepanbHOE TOCYHApPCTBEHHOE OIOUKETHOE OOpa30BaTEIbHOE YUPEKIACHHUE
BbICIIETO0  MpodecCHOHAIBHOTO  oOpa3zoBaHusi «KazaHCKui  HallMOHATbHBIN

MCCIIEIOBATENIbCKUI TEXHOJIOTMYECKUM yHuUBepcuteT». — Kazanb: KaszaHckui
HAaY4YHO-HCCIICIOBATENbCKAN TEXHOJIOTHYeCcKkud yHupepcuter, 2014. — 168 c.:
tabn., cxeM., wi. — Pexum goctyma: mno moamucke. —  URL:

http://biblioclub.ru/index.php?page=book&1d=428795. — bubnuorp. B ka. — ISBN
978-5-7882-1645-4. — TeKCT: IEKTPOHHBIN.

12. JleonoBa O.B. Jletanmu mamwH ¥ OCHOBBI KOHCTPYHPOBaHHWS: COOPHUK
3agau / O.B. Jleonosa, K.C. Hukynun; MockoBckasi TOCyJapCTBEHHAsl aKaJaeMUs
BOAHOro TpaHcnoprta. — Mocksa: Ansraup: MI'’ABT, 2015. — 130 c.: un., Ta0m.,
cxeM. — Pexum pocrtyma: mo noamucke. — URL: http://biblioclub.ru/index.php?
page=book&i1d=429852. — bubnuorp. B kH. — T€KCT: AIEKTPOHHBIH.



JlutepaTypa mo KypcoBoMy NpoeKTHPOBAHUIO

1. Heramn wmammH. KypcoBoe MNpOEKTHUPOBAHME W AaTIAC KOHCTPYKIIWN:
ydyebHo-MeTouueckoe nocooue / A.T. Ckoibena; MuHuctepcTBo oOpa3oBaHUs
Pecniy6niuku benapyce, benopycckuii HallMOHaNbHBIA TEXHUYECKUN YHUBEPCUTET.
— Munck: UBI Munduna, 2020. — 384 c.

2. IlIpoexkTupoBaHHE€ KOHCTPYKIMHU UHJIWHIPUYECKOTO OAHOCTYIEHYATOrO
penykropa [DIEKTpOHHBIA pecypc]: y4uyeOHO-METOAMYECKOe I[Oocodue 1o
KypCOBOMY ITPOEKTHPOBAHMIO IO AUCHUILIMHE "JleTanm MamumH" UIsi CTyZIEHTOB
crienanbHOCTH 1-36 01 01 "TexHonoruss MamIMHOCTPOEHUS" THEBHOW U 3a0YHOM
dbopm oOyuenust / cocraButenu: A. T. benbckuii, C. W. Ilpau; MunHuctepcTBo
obpazoBanus PecnyOnuku benapycs, YO «['omenbckuii rocynapcTBEeHHBIN
texHuueckuit yHuBepcuter umeHu I1.O. Cyxoro», kadenpa «MexaHukay. -
OnexktpoHHbie AaHHbIe. - ['oMenb: [TTY uMm. I1.O. Cyxoro, 2019. - 48 c. Pexum
noctyma: https://elib.gstu.by/handle/220612/21802

3. Axynos H.B. Ycunus B 3y0uaThix U uepBsSUHBIX Nepefadax. Onpenenenne
Harpy30K Ha Bajibl U NOJAIUIMIIHUKH: YUYEOHO-METOANYECKOE OCOOUE K KypCOBOMY
MPOEKTUPOBAHUIO MO jucuuimimHe «Jletanmu wmammn»/H.B. Akynos, E.M.
AxynoBa. — ['omens: I'TTY um. I1.O. Cyxoro», 2016. — 80 c. Pexum nocrymna:
https://elib.gstu.by/handle/220612/14331

4. AnypoeB B.M. CripaBoYHHUK KOHCTPYKTOpA-MalllMHOCTPOUTENS: B 3 T. — M.:
Mammnoctpoenue, 2001. —T. 1. -920c.; T. 2. - 912 ¢.; T.3. — 864 c.

5. AupumoB M.U. Penykropsli: KoncTpykiuuu u pacuer. AnbObom/ M.U.
AHpumos. — M.: MamnocTtpoenue, 1993. — 453 c.

6. Atnac KOHCTpYKIuH y370B U Aetanei mamu/ [log pen. O.A. PsxoBckoro.
— M.: MBTYVY um. baymana, 2005. — 380 c.

7. Bei6op My T /U1l IpUBOJA TPAHCIIOPTUPYIOLIUX YCTPOUCTB [ DNEKTPOHHBIN
pecypc]: MEeToIMYecKne yKka3aHusi K KypcOBOMY MPOEKTHUPOBAHUIO ISl CTYJEHTOB
MaIIMHOCTPOUTENIbHBIX M HEMAaIIMHOCTPOUTENBHBIX CIEIHATbHOCTEN Bcex (opm
obyuenus / H. B. Akynos, E. M. Akynosa. - 'omens: ITTVY, 2010. — 39 c. Pexum
noctyma: http://elib.gstu.by/handle/220612/1782

8. Jleranu MammH B mpuUMepax U 3afadax: yuyeOHoe mocobue ans By30B / C.
H. Huuyunopuuk, M. U. Kopxenuesckuii, B. ®@. Kanaues u np.; nox obur. pexn. C.
H. Huuunopuuka. - 2-e u3f., nepepad. u gom.. — Mu.: Beimn. mkona, 1981. —431 c.

9. Nynaes 11.®., Jlenuko O.I1. KoHcTpyupoBaHue y3710B U JeTajleii MalIUH:

VY4eb. nocobue s TexH. cren. By3oB / [1.d. [Iynaes, O.I1. Jlenukos. — M.: Beicr.
k., 2001. — 447 c.

10. KypcoBoe mnpoektupoBanue aertaieit mamuu/ C.A. UepnaBckuii, K.H.
bokos, .M. Yepuun u 1p. — M.: OO0 TU/ «Anpanac», 2005. — 416 c.



11. KypcoBoe mpoektupoBanue neraneit mamuu: Crpas. mocodue: B 2 4.
/A.B. Ky3pmun, H.H. Makeitunk, B.®. KanaueB u ap.— MH.: Bemm. mk., 1982. —
544 C.
10. Kypma3z JI. B. [eranu wmammuH. IlpoektupoBanue. CnpaBouHoe yueOHO-
Metoauyeckoe nocooue / JI.B. Kypmas, A.T. Ckoiibena. — M.: Boiciias mikona,
2012. 311 c.

12. Jlenukop O.II. Bansl u omopel ¢ MNOAIIMIHUKAMHM KadCHUS.
KonctpyupoBanue u pacuer: CnpaBouHuk. — M.: MammuHoctpoenue, 2006. —
640 c.

13. Ilepeny JI.A. IlogmmnHuku kadeHus. PacyeT, NpPOEKTUpPOBAHHUE W
obcimyxuBanue omop. CnpaBounux/ JIL.A. Ilepens, A.A.®@unatoB. — M.:
Mamunnoctpoenue, 1992. — 606 c.

14. TlpoexkTnpoBaHME MEXAaHWYECKOIO MPHUBOJA C MHOIOCTYNEHYATHIM
npuBogoM. [{unmHaprUyeckne peayKTophl: y4ued.-MeTOJ. MOcoOne K KypCOBOMY
NPOEKTUPOBaHUIO MO aucuuiuinHe «Jletamu Mamma»/A.WU. Cronspos, H.B.
AxynoB. — I'omens: ITTY um. I1.O. Cyxoro, 2017. — 76c¢.

15. Pa3paboTka mpuBOJa C OJHOCTYIIEHYATHIM PEIyKTOPOM: TMPAKT.
PYKOBOJICTBO M 3aJaHUs K KypCOBOMY IMPOEKTHPOBaHUIO Mo Kypcam '"Jleramu
mamuH", "llpuknagnas wmexanwka", "Mexanuka" / H. B. Akynos, 3. .
Konosanos. —'omens: I'TTY, 2005. — 151 c.

16. Psaxosckuit O.A., WsanoB, C.C. CnopaBounuk 1o My¢pram/ O.A.
PsaxoBckuii, C.C. UBanoB. — JI.: [lonutexuuka, 1991. — 384 c.

17. CantokeBuy @.M. Jleranu mammus. KypcoBoe npoektupoBanue: YueOHOe
nmocobue. — bpect: BI'TY, 2004. — 488 c.

Y4eOHO-MeTOAHYECKHE MATEPHAbI

1. CoenuHeHue paeTtajied MallMH: NPAaKTUKyM M0 avcuumuinHe "Jleramu
MaiuH" [1J CTyJICHTOB TEXHUYECKUX CHEIUaIbHOCTENW JHEBHOU U 3a04HOU (hopMm
oOyuenust / cocraButenb: A. T. benbckuil; MuHucTepcTBO 00pa3oBaHUA
PecnyOnuku benapycs, YupexaeHue oOpa3zoBaHuUs "T'omenbckuii
rocyaapcTBeHHbld TexHuueckuit ynuBepcuter umenu I1. O. Cyxoro", Kadenpa
"Mexanuka'". - l'omens: [TTY um. I1. O. Cyxoro, 2019. - 64 c.

2. IlpoekTupoBaHuEe TUIOBBIX JI€TAlled U Y3J0B PEIyKTOpa [DIEKTPOHHBIN
pecypc]: yueOHO-METOIUYECKOEe TOCOOME MO KYpPCOBOMY IMPOCKTUPOBAHHIO IS
ctyaeHToB cnenuanbHoctu 1-36 01 01 "TexHonorus MammHOCTPOEHUS" JTHEBHOM
n 3aouHou Qopm oOyueHust / cocraButenab A. T. Bbenbckuii; MuUHHCTEPCTBO
oOpazoBanus Pecnybnuku benapych, Yupexaenue oOpazoBanusi "I'omenbckuit
rocyaapcTBeHHbld TexHuueckuit ynuBepcuter umenu I1. O. Cyxoro", Kadenpa
"Mexanuka". - Tomens: ITTY, 2018. - 46 c¢. Pexum pocryna:
https://elib.gstu.by/handle/220612/18730



3. IIpoekTupoBaHHE YEPBIYHOTO peayKTOpa [DIEKTPOHHBI pecypc]:
y4e0HO-METOIMYeCKOe MocoOre Mo KypCOBOMY NMPOECKTHPOBAHUIO Ui CTYACHTOB
CHEUATbHOCTH 1-36 01 03 "TexHOJ0rnyecKkoe o0opyoBaHue
MaIlIMHOCTPOUTEIBHOTO  Mpou3BoJcTBA"  NHEBHOM  dopmbl  oOydeHuss /
cocraputenu: A. T. benbckuid, I'. II. TapukoB; MunucrepctBo oOpa3zoBaHUA
PecnyOnuku benapycs, YupexaeHue oOpazoBaHus "T'omenbckuii
rocyapcTBeHHbld TexHuueckuit ynuBepcuter umenu I1. O. Cyxoro", Kadenpa
"Mexanuka'. - 'omens: ITTY, 2018. - 89 c.



IIpumepHbI NepeYyeHb NPAKTHYECKUX 3aHATUHI

1. PacueT pe3p00BBIX COCIMHEHU MPU PA3ITUYHBIX CIydasX HArpyKeHUs.

2. PacyerT MmMIIOHOYHBIX, NUIMIEBBIX M KIEMMOBBIX COCIHMHCHHH Bajla H
CTYIIULIBL.

3. PacueT cBapHBIX COEIMHEHUI NIPU PA3TUYHBIX CIy4dasiX HArpyKEeHUsI.

4. PacdeT 3aKJICOYHBIX COCTUHECHHUH.

5. Pacuer nepenauu BUHT-TaiKa.

6. 9HepFCTI/I‘{€CKHI>’I 1 KHHEMATUUYECKUU pacydCThbl IPUBOA0OB MAIIIWH.

7. Pacdyer mapameTpoB 3alETUIEHUS 3aKpPbITOW LWIMHAPUYECKOM Nepenadu
(IpOEKTUPOBOYHBIN pacyeT Ha KOHTAKTHYIO BBIHOCIMBOCTb W IPOBEPOYHBIE
pacyeTbl Ha KOHTAKTHYIO M W3TMOHYIO MPOYHOCTh IPH JEUCTBUM HOMHHAIBHOU
Harpy3Ku U Meperpy3Ku).

8.

Pacuer mapamerpoB 3aleruieHHs 3aKpBITOM KOHUYECKOM Iepeaadyu

(IPOEKTUPOBOUHBIM pacyeT Ha KOHTAKTHYIO BBIHOCIMBOCTH U TPOBEPOUYHBIC
pacueTsl Ha KOHTAaKTHYIO M M3THOHYIO0 MPOYHOCTh MpPH JEHCTBUM HOMHUHAJIHHOU
Harpy3Ku U NEeperpy3Ku).

9.

Pacyer mnapamerpoB 3aleIUIEHUs] 3aKpPBITOM YEpPBSIYHOM Iepeaadyu

(TIpOEKTUPOBOYHBIN pacyeT Ha KOHTAKTHYIO BBIHOCIMBOCTh W TPOBEPOUYHBIC
pacyeThl Ha KOHTAKTHYIO U W3TMOHYIO MPOYHOCTH NPH JNEWCTBUM HOMHHAIBHOU
Harpy3KkH U eperpy3Ku).

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

YTOYHEHHBIN pacyeT BajoB Mepeady Ha IPOYHOCTh U KECTKOCTb.

Br160p My T 1 KOHCTpYHPOBaHUE BaJIOB.

OCKHU3Hasi KOMIIOHOBKA [IWIMHIPUYECKUX PELYKTOPOB.

Oco00EeHHOCTH ACKU3HOM KOMIIOHOBKM KOHUYECKOTO PEIYyKTOPA.
Oco0eHHOCTH ICKU3HON KOMIIOHOBKHM YE€PBSIYHOIO PELYyKTOpA.

PacueT oTKpbITHIX 3y0UaThiX nepeaad (UUIMHAPUYECKON U KOHUYECKOM ).
Pacuer nennou nepenaun.

Pacuer pemenHouM nepeayu.

[TonGop MOAMMITHUKOB Kau€HHUSI.

Pacuer u KOHCTpyHpOBaHUE CBAPHBIX PAM.

IIpuMepHbIii NepevYeHb Ja00PATOPHBIX 3aHATHIT

1. Jletanu MammuH 00IIEro HA3HAYCHUS.

2. Onpenenenne kordPuiventa TpeHus B pe3bde v Ha TOpIIE TalKH.

3. 3yueHue KOHCTPYKIMU HUIMHIPUIECKOTO PEIYKTOPA.

4. N3yyeHne KOHCTPYKIIMM KOHUYECKOTO PEAYKTOPA.

5. 3yuyeHne KOHCTPYKLIUU YEPBAYHOIO PEAYKTOPA.

6. HSyHCHI/IC KOHCTPYKIHUHN IMOAIIUITHUKOB Ka4CHUS.

7. I3y4yeHune TUIIOBBIX KOHCTPYKIMM MOAIIUITHUKOBBIX Y3JI0B.



JIMarHOCTHKA KOMIIETEHIMIA Pe3yJIbTATOB Y4e0HOM AesiTeJIbHOCTH

OueHka y4deOHBIX JAOCTHIKEHUN CTYJEHTa OCYIIECTBIISIETCSI Ha HK3aMEHE
(3amuTe KypcoBOro mMpoeKTa) U MPOU3BOJUTCS MO JECATUOATIILHOM IIKAJIE.

JIns TekyIero KOHTpOJIsi U CAMOKOHTPOJISL 3HAHUM U YMEHUM CTYJIEHTOB 110
JaHHOW JUCIUIUIMHE MOKHO HCIIOJIb30BaTh CICAYIOIINN JIUArHOCTUYECKUM
WHCTPYMEHTAPHIL:

— cobeceIoBaHuE;

— 3aIUTa KypcOBOTO MPOCKTA,;

— 3amuTa pedeparos;

— THUChMEHHBIC OTYETHl 10 ayJAWTOPHBIM (JOMAIIHUM) TPAKTUICCKUM
3aJaHUSAM;

— YCTHBIN ONpOC;

— 3amuTa JJabopaTOpPHBIX padoT;

— TMpPOBEJIEHUE TEKYIIMX ONPOCOB MO OTAEIbHBIM pazjenaMm (TeMam)
JTVCLHAIUIAHBL

— BBICTYIUICHHE CTYJICHTA I10 pa3pad0TaHHON UM TeMe;
— OLICHWBAHUE HA OCHOBE MOAYJIbHO-PEUTUHIOBON CUCTEMBI.

OcHoBHBIE MeTO/bI (TEXHOJIOTMH) 00yUYeHM I

OCHOBHBIMH METOJaMH (TEXHOJIOTHSIMHU) OOYYCHHS, OTBEUAOIIMMH IIEJISIM
W3YUYCHHUS TUCIUTIIIUHBI, SIBIISIFOTCS:

— YepeqoBaHUEe TEOPETUUYECKHUX JICKIIMOHHBIX 3aHATHH C Ja0OpaTOPHBIMHU U
MPAKTUYECKUMU 3aHATUSIMU;

— UCTIOJIb30BAHUE BO BPEMS TEOPETUUECKUX 3aHITUN U JJaOOPaTOPHBIX pabOT
COBPEMEHHBIX CPEJCTB, ITPE3CHTAIIUN U 00YUYaOIINX MPOrPaMM;

— ACTO0JIb30BaHNE MOAYJIbHO-PEUTUHIOBOM CUCTEMBI OLICHKY 3HAHU;

— BHEJPEHHE DJIEMEHTOB HAYUYHBIX MCCJIEIOBAHUM U MATEHTHOTO TMOUCKA MpU
NPOEKTHUPOBAHUN KOHKPETHOTO 00BEKTa B KYPCOBOM MTPOCKTUPOBAHHH.

IIpuMepHbBIii epeYeHb KOHTPOJbHBIX BONPOCOB 10 IMCHUILJIMHE

1. OcHOBHBIE KpUTEpUH PaOOTOCIOCOOHOCTH U pacyeTa JeTalied MalluH
(TpOYHOCTH, KECTKOCTb, M3HOCOCTOMKOCTb, TETUIOCTOUKOCTH,
BUOPOYCTOMYMBOCTB).

2. HanexHocTh, 0€30TKa3HOCTb, JOJTOBEYHOCTb, PEMOHTOIPHUTOJAHOCTD,
coxpaHsieMocTb. OCHOBHbBIE MOKa3aTelan 0e30TKa3HOCTH. OCHOBHBIE MMOKA3aTENH
JOJITOBEYHOCTH JETAJEH.

3. MalmuvHOCTpOUTENbHbIE MaTepHaybl (4yryHbI, CTajd, CIUIABHI ILIBETHBIX
METAJIJIOB, MIJIACTUYECKUE MACCHI).



4. Pe3p0OoBbie coenunenusi. OCHOBHBIE OIpEACNICHUs M KiacCu(UKAIuUs Io
reoMeTpuIecKkon hopme.

5. Metoael U3roTOBIEHHSA  pe3bObl. l'eomMeTpuueckue  mnapamerpsl,
XapaKkTepU3yoIne pe3noy.

6. OCHOBHBIE THUIIBI pe3b0, MX KiIaccupukauus U OOOCHOBaHHME BbIOOpa
npoduiist (pe3bObl KpeneKHbIe, pe3b0bl BAHTOBBIX MEXaHU3MOB).

7. OCHOBHBIC THIIBI KPEMEKHBIX AeTaneii. CriocoObl CTOMOPEHUS Pe3b0OBBIX
COEJIMHEHUMN.

8. 3aBUCHUMOCTH MCKAY MOMCHTOM, IIPHUIIOKCHHBIM K raﬁKe, 1 OCEBOM CUIIOHN
BHUHTA.

9. Camoropmoxkenue u KIIJ[ BunTOBOM mapel. Pacnpenenenue oceBoi
Harpy3Kd BUHTA IO BUTKaM Pe3bObI.

10. PacueT pe3p0bl HA TPOYHOCTD.

11. Pacyer Ha MPOYHOCTH CTEP>KHA BUHTA (Ha CTEP>KEHb BUHTA JCUCTBYET
TOJIBKO BHEIIHSISI pacCTATHUBAOIAsl HArpy3Ka).

12. Pacuer Ha MPOYHOCTH CTEPKHSI BUHTA (OOJIT 3aTSIHYT, BHEIIHSA Harpys3ka
OTCYTCTBYET).

13. Pacuer Ha mMpOYHOCTH CTEPXkKHS BUHTA (00ITOBOE COSMHEHUE HATPYKEHO
CWJIaMH, CIBUTAIOIINMH JIETAIH B CThIKE. /[Ba citydas: OOJIT MOCTaBIEH C 3a30POM;
0oJIT TTocTaBiIeH 0e3 3a30pa).

14. Pacuet Ha MpOYHOCTH CTEPKHsI BUHTA (OONT 3aTSHYT, BHELIHAS Harpy3ka
PACKpBIBAET CTHIK JIeTajeil).

15. Onpenenenue noAaTaAMBOCTH OOITa U JIeTaNeH.
16. D dexT FIKCIIeHTPUIHOTO HATPY>KEeHUS 00JITA.

17. Pacyer coeauHEHUN, BKIIOYAIONIMX TpyImy O0dTOB (Harpyska
COCJIMHEHUS CIBUTACT JCTAIM B CTHIKE, HAarpy3ka COEIUHEHUs] PACKPBIBACT CTHIK
neTaieil; KoOMOMHUPOBAHHAS HArPy3Ka COCIMHEHUS).

18. Matepuansl pe3b00BbIX COETUHEHUI U AOIYCKAEMbIE HAIIPSHKEHUS.

19. 3akienouHble COCIUHEHHUS (IOCTOMHCTBA, Hexoctatku). OOmacTh
MpaKkTUYeCKoro npumeHenus. Bunpl 3aknenok. Knaccudukanmus.

20. Pacuet Ha TPOYHOCTH JIEMEHTOB 3aKJIETIOYHOTO IIIBA.
21. MaTepuaiibl 3aKJIENIOK U JOIYCKAEMbIE HaIIPSKEHUSI.

22. CBapHble coeuHeHUsl (JIOCTOMHCTBA, HEAOCTaTKM). Buabl cBapku. Turbl
CBapHBIX IIIBOB UX OCOOEHHOCTH.

23. CoenvHEHME BCTBIK M PACYET HA IPOYHOCTh

24. CoenviHEHUE BHAXJIECTKY U pacyeT Ha MPOYHOCTb.

25. PacueTt yrioBpIX IBOB B CBAPHOM COEIUHEHHH.

26. CoelMHEHUE B TaBP U pacueT HAa MPOYHOCTh.

27. CoeniHEHNE KOHTAKTHOW CBapKO#, pacyeT Ha MPOYHOCTb.
28. Jlomyckaemble HanpsiKEHUSI CBAPHBIX COCIMHEHHUI.



29. PacueTt cBapHBIX COEIMHEHHI IPU NEPEMEHHOM HarpyKeHUHU.

30. [TastHpie coenuHeHus (TOCTOMHCTBA, HepocTaTku). CrocoObl malku U MX
XapaKTepUCTHKA.

31. OcHOBHEBIE THUIIBI U CEUEHUS MMAsTHBIX COEIUHECHU.

32. Pacuer masiHbIX CTHIKOBBIX M HAXJIECTOYHBIX COCJIMHEHUN HA IPOYHOCTD.
33. KiieeBbie coenuHeHus (JOCTOMHCTBA, HEOCTATKH ). Bubl coeTuHeHMA.
34. PacyeT KJI€eBBIX COSTMHECHUH.

35. llInonounkie coenuHeHus. COEIUHEHUS NPU3MATUYECKUMHU IIIOHKAMHU
(mocTtonHCTBA, HEAOCTAaTKU). PacueT Ha MPOYHOCTH.

36. CoeauHeHUs] CETMEHTHBIMHU IIMOHKAMH (JOCTOMHCTBA, HEIOCTATKH).
Pacuer Ha mpoYHOCTH.

37. Ulnunessie (3yOuarbie) cOeAMHEHUS (JIOCTOMHCTBA, HEIOCTATKM). THIIbI
COCIMHEHUN.

38. IlpsmobouHble 1UIMIEBbIE coeAuHeHusl. CrocoObl LEHTPUPOBAHUS.
XapakTtepuctuka. Pacuer Ha npoyHOCTh (YHPOLIEHHBIH pacdyeT MO KPUTEPHIO
CMSITHSI; YTOUHEHHBIM pacueT 10 KPUTEPUIO CMATHSA).

39. IlpsmoOouHble uIUUEBbIE coeauHeHus. [IpuOnwkeHHbId pacder 1o
KPUTEPHUIO M3HOCOCTOMKOCTH. YTOUHEHHBI  pacdeT MO0  KPUTEPHUIO
U3HOCOCTOMKOCTH.

40. DBONBBEHTHBIE TUIMIEBBIC coenuHeHHs. CrocoObl IEHTPUPOBAHUSI.
Xapakrepuctuka. Pacuer Ha IpOYHOCTS.

41. llnuueBble COEAUHEHNS TPEYTOABHOTO MPOdUIIs.
42. Busibl 0OTKa30B U KPUTEPHUH pabOTOCIIOCOOHOCTH IIJTMLEBBIX COSUHEHU.

43. KonycHble coenuHeHHs (IOCTOMHCTBA, Hemoctatku). OcoOeHHOCTH
pacuera.

44, KnemMMoBBIE COEIMHEHUs (JIOCTOMHCTBa, HejocTtaTku). Pacyer
KJIEMMOBBIX COSJTUHEHHM (C MPOPE3bI0, C PA3bEMHOM CTYIUIICH).

45. ltudrossle coennnenus. Knaccupukauus. Pacuer coenuHeHUIA.
46. [IpoduiibHBIE COCTUHEHMUS.

47. CoenuHeHusi ¢ HarIroMm. I[IpoyHOCTH TPECCOBOrO COEIMHEHHS.
3aBucumocTth Jlame. Onpenenenre U3rudaroero MOMeHTa, KOTOPbIM MOXKET OBbITh
Harpy>keHO COeMHEHHUE.

48. Pacuer mpouHoctu W AedopMaldil AeTaliell MPECCOBOTO COCIUHEHMUS.
Oco0eHHOCTH COOPKH U KOHCTPYMPOBAHUS COEAMHEHUI C HATSTOM.

49. Mexanudeckue mnepegaur. OOmme cBeacHus. PacdeT KOHTaKTHBIX
HAMPSKECHU.

50. Tpenme. CocTosiHME MOBEPXHOCTEW B 30HE KOHTAaKTa. Buabl TpeHus
(TpeHue 0e3 CMa30YHOrO Marepuana: IOBEHWIbHOE, «CyX0e»; TpEeHUE CO
CMa304YHBIM MAaTE€pPUAJIOM: TPAaHUYHASL, TOTY>KUIKOCTHAS U )KUIKOCTHASI CMa3KH).

51. Buabel n3gammmBaHusl.



52. Cma3zounbsie matepuanbl. CmazouHble Macia. OCHOBHBIE MPHUCANKU K
CMa304YHBIM MacJiaM. KiacCu(UKaIms CMa304HbIX Macen. [lmacTiuanbie cMa304uHbIe
Marepuainbl. TBepable cMa30uHble MaTepualibl. BeIOOp cMa3ouHOro Marepuaia u
CUCTEMbI CMa3bIBaHMUSI.

53. YnnorHenus. I'epMeTn3anyisi HENOABUKHBIX COEIMHEHUI. [ 'epMern3anus
BpALLIAIOIINXCS JETAJICH.

54. ®puKIUOHHBIE TMEpeladyd W BapuaTOpPbl (JIOCTOMHCTBA, HEIOCTATKH).
OCHOBHBIE XapaKTEPUCTUKHU. MaTepuralibl.

55. OcHoBHble THNBI (GPUKIMOHHBIX Tepenad. llepenaun ¢ MOCTOSITHHBIM
NepeIaTOYHbIM OTHOIIEHHEM. beccTynenuaTeie PpUKIIMOHHBIE IEPEIAYH.

56. KuneMaTtuuecKkue U MpOYHOCTHBIE PACUETHI.
57. Ilorepu Ha Tpenue. KIIJI u pacyeT Ha)KMMHBIX MEXaHU3MOB.

58. Pemennbie mnepemaun. OOImIas XapaKTEepUCTUKA UM MOPUMEHEHHE.
Knaccuduxarnmus.

59. Kpurepun paborocnocoOHocTH U pacuera. KuHemMaruka pemMeHHOU
nepenayu. ['eomeTpus nepegaym.

60. CunoBple 3aBUCHMOCTH B PEMEHHOM Iepenade. HampsokeHus B peMHe.
Cuiibl, IEMCTBYIOIIME HA BaJIbI.

61. Ckonbxenue B nepemauye. Ilorepu B mnepegaun u KIIJ[. Kpussie
ckosbxkeHus u KT/,

62. CiocoObl HATSHKCHUS PEMHEH.
63. Meroauka pacuera IIIOCKOPEMEHHOW MepeIadn.

64. Kimunopemennass  mnepegada.  [IpuHnuMnuanbHble  OCOOEHHOCTH
KOHCTpYKIMU. MeToiMKa pacuera KIMHOPEMEHHON Nepeayu.

65. [lepenauu 3y0uaTeiMu peMHAMH. OCOOCHHOCTH pacuera.

67. Lennsie nepepauu. [IpuHuuMn nelcTBUS M CpaBHUTENIbHAS OICHKA.
IIpumenenue.

68. OCHOBHbBIE XapaKTEpUCTUKU LEMHBIX nepenad. KOHCTpyKIus OCHOBHBIX
3JIEMEHTOB (MIPUBOJIHBIE LIETH, 3B€3/104KH). MaTepuainsl 1ienei u 3Be3104eK.

69. Cunel B nenHoi nepenavye. Kunemarnka U IMHaMUKa LEMHOW NEpPEaadn
(HEpaBHOMEPHOCTh JIBMDKEHMSI M KOJeOaHMs Lenu; yJap IIapHupa o 3y0 H
OTrpaHUYEHME 1ara LernH).

70. Kputepun paboTOCIOCOOHOCTM W pacyeTa MemHOW mnepenadu. M3HOC
mapHUpoB Lenu. Jlomyckaemas: BeIMYMHA M3HOCA LENU W BBIOOp ymcia 3yObeB
3Be3704€eK. Jlonmyckaemoe 1aBiieHHEe B IIAPHUPAX LENH.

71. 3ybuaTeie mepenaun (IOCTOMHCTBA, HEAOCTATKH). [IpuHIMI neicTBUA U
knaccupukanus. [Ipumenenue.

72. OcHOBHBIE MapaMeTpbl 3y04aThix mepenad. OcoOOEHHOCTH TEOMETPUH
KOCO3yObIX U IIEBPOHHBIX IIMIIMHIPUYECKUX KOJIEC.

73. KoappuuueHT TopLeBOro NEpeKpbITUS U PACIPEICICHHE HArpy3Kd IO
paboueil MOBEpXHOCTH 3y0a.



74. CKonbXKeHUE U TPEHUE B 3alICTIICHUH.
75. Bnusinue ynciia 3yObeB Ha (popMy U MPOUYHOCTH 3yObEB.
76. TOYHOCTH U3TOTOBIICHUS U €€ BIWSHUE HA KAYECTBO MEPEIAYUH.

77. Cunel B 3anermieHud. l[IpsmosyOas IwIMHApPUYECKas Iiepeaada.
Kocozy0ast u meBpoHHas IIUINHIPUIECKUE ITepeIavun.

78. Kputepuu paboToCrioCOOHOCTH M pacueTa 3yOuaThIX mepeaad. Y cloBUs
pabotel 3y0a B 3anermieHud. [logomka 3yObeB. lloBpexaeHue mNOBEPXHOCTH
3yObeB.

79. Pacuernas wHarpy3ka. KooQdumueHT HepaBHOMEPHOCTH Harpy3KH.
KoadpuimenT nnHaMudeckoil Harpys3Ku.

80. Pacuer umiamHApUYECKHX TMepeaady Ha MPOYHOCTh. Pacuer mpouHoCTH
3yObeB MO0 KOHTAaKTHBIM HampspKeHusM. BriOop Momysst u ymcna 3yoOneB. Pacuer
MIPOYHOCTH 3yObEB MO HAIIPSKEHUSM U3THOA.

81. Konumueckue 3yOuarbie mnepenaud. l'eoMeTpuueckue COOTHOIICHUS.
[lepenaroyHoe OTHOIICHHUE.

82. Cuwibpl B 3alleTUICHUM KOHMYECKOM rmepenauu  (mpsMo3yOoi, ¢
TaHTCHIIMAIBHBIM 3yOOM, C KpyroBbiM 3ybom). IlpuBeneHue mnpsiMo3y0Ooro
KOHMYECKOTO KoOJieCa K OKBUBAJIGHTHOMY MPSIMO3yOOMY IUIUHIPUYECKOMY
KOJIecy.

83. Pacuer 3yObeB MpsiMO3yOOW KOHMYECKOW Mepeadyd MO KOHTAKTHBIM
HAIPSKECHUSIM.

84. Pacyer 3yObeB MNpsAMO3yOON KOHHYECKOW Iepeaadyd 10 HANpsHKCHUSIM
n3ruoa.

85. Oco0eHHOCTH pacyeTa KOHUYECKUX Mepead ¢ HEMPSIMbIMU 3yObsSIMU.

86. Marepuaiibl, TpUMEHSEMbIC IS U3TOTOBJICHUS 3y0YaThIX KOJIEC M UX U
TepmooOpaboTka. Beibop Marepuana.

87. [lonyckaeMble KOHTAKTHbIE HAIIPSDKEHUS [IPU pacuyeTe Ha BBIHOCIUBOCTb.
88. JlomyckaeMble HanpspKeHUs U3ruda Mpu pacyeTe Ha BBIHOCIUBOCTD.

89. JlomyckaeMble HANpsDKEHHUS JJIS MPOBEPKHM MPOYHOCTH 3yObEB MIPH
IeperpysKax.

90. UYepBaunble nepegayud. OCHOBHBIE TE€OMETPUUYECKHE COOTHOIICHUS H
napamMeTphl. TUIIBI YePBSIKOB.

91. Kputepun paboTOCIOCOOHOCTH UEPBSYHBIX Teperad. Martepuaisl
YyepBsAKa M YEPBSIUHOTO KOJieca.

92. CxonbxeHnue B uepBsiuHou nepenaye. KIIJ[ nepenaun.

93. Cunbl, AEUCTBYIOIINE B 3alICTICHUU.

94. Pacuetnas Harpy3ka. Koauruent narpysku.

95. lonmyckaemble HANPSHKEHUS.

96. Pacuer uepBAYHON NEepe1ayy 110 KOHTAKTHBIM HAIIPSKEHUSIM.

97. PacyeTt uepBsAYHOM Mepenauu 1Mo HampsHKeHUsIM u3ruda 3y0a koseca.



98.TemnoBol pacyeT yepBsiUHON nepeaaun. OXaxaeHue nepeaay.

99. Tlepenaya BuUHT-railika (JIOCTOMHCTBA, Hemoctatku). Krnaccudukamms.
Marepuainbl BUHTOB U raek. [IpuanHbI BBIX0OAa U3 CTPOSL.

100.0cobenHoCTH pacyeTa pe3bObl BUHTOBBIX MEXAHU3MOB.
101. Banbr u ocu. KoHCTpyKIIKs 1 MaTepHUabl.

102. Pacuers! BanoB U oceil Ha MPOYHOCTh. Harpy3ku u pacuyeTHbIE CXEMBI.
IIpenBapurenpbHOE onpeaeneHue auamerpa Bajga. OCHOBHOM pacyeT BaJOB U OCEM
Ha CTaTUYECKYIO ITPOYHOCTh. PacyeT BajoB M OCEN Ha KECTKOCTb.

103. Noamunuuky kaueHus. Knaccuduxamus u 0603HaueHNE MOJIIUITHAKOB.
Kpurepun pabotocnocodHOCTH.

104. Pacnipenienienue Harpy3ku Mex 1y Tenamu kadenus (3aaada Lltpubeka).
105. Cratnueckas rpy30n0AbEMHOCTD MTOUINITHUKA.

106. Kunematuka noaiiMnHuKa KaueHusl. PacueTHblil pecypc MOAIIMITHUKOB
KAueHUSI.

107. TToabop NOAMIUMITHUKOB KQUeHUS 110 JUHAMUYECKOMN IPy30M0IBEMHOCTH.

108. Ioamunuuku ckonbxeHus. Kinaccudukanua. Konctpykuus. Xapakrep
Y IPUYMHBI BBIXOAA U3 CTPOS MOALIUITHUKOB CKOJIbKEHHUS.

109. Kpurepun paboTOCTIOCOOHOCTH MOJIITUITHUKOB. YCIOBUS PaOOTHI
MTOIITUITHAKOB.

110. TpeHI/IC B IIOJITUITHUKAaX CKOJIBXXCHMUSI. TemnoBoi pacdyeT NOAIIMUITHUKA.

111. Pacyer noamumIHuKa Ka4eHUs PU KUJKOCTHOU CMa3Ke. Y CTOWYMBOCTD
pabOThl NOJUIMITHUKOB CKOJIbKEHUS.

112. Mydtet npuBomoB. Kiaccuduxamus. OrnpeaeneHue pacyeTHOTO
KpPYTSIIEr0 MOMEHTA.

113. My®Tbl, HOCTOSSHHO COEIUHSAIOIINE Basbl. [ Tyxue MydThl (BTYJIOUYHBIE,
(dbnanuessie). Pacuer.

114. Komnencupytouue MmypTsl. CBONCTBA U Ha3HaueHHE. 3yOuaThie My(THI.
[Haprupubie MyQThI. [TanbreBsie MyThl ¢ METATIMYECKUMU JUCKAMH.

115. Yopyrue mydtol. CBolicTBa U Ha3HaueHue. Mydra ynpyrasi BTYJIOYHO-
nansieBas (MYBII). Mydta ¢ ynpyruMm sIeMEeHTOM B BHUJE BHEIIHErO TOpa.
MydTta ¢ ynpyruMm siIeMEeHTOM B BHJZI€ BHYTpeHHETo Topa. Mydrta ¢ pe3nHoBoit
KOHUYECKOH MIait0o.

116. My@dTsI cuenublie ynpasisembie. MyThl clienHble KyiaaukoBbie. My ThI
CIENHbIC PPUKITMOHHBIC. PacyeTsl.

117. My¢tsl cuennbsle camoymnpasisieMble. My(Tbl NnpegoxpaHUTENbHbIE.
MydTbi CBOOOJIHOTO xoja. Myd 1ol HEHTPOOEIKHBIE.



MMPOTOKOJI COTJIACOBAHUSI YYEBHOM ITPOT'PAMMBbBI

Penienue,
[Ipennoxenus 06 MIPUHATOE
W3MEHCHUSAX B Kadeapon
HazBanwue benpoi, .
coJiepKaHUU pa3zpaboTaBieit
JTUCITATUIAHBI, C Ha3Banue .
9 y4ueOHOI y4eOHYI0
KOTOpO# TpeOyeTcs Kadenps
IIPOTPaMMBI 110 nporpammy (c
COTJIaCOBaHUE .
U3y9aeMoi yKa3aHUEM JaThl U
JTUCITUTITIHE HOMEpa
MIPOTOKOJIA)
1 2 3 4
KonctpyupoBanue Metannyprusd u | Her
000pyI0BaHUS U TEXHOJIOTUU
dbopmoobpasyrorieit 00paboTKH 1O.JI1. BoGapukuu
OCHACTKHU

MaTepuaioB




