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NMPOIrPAMMA
BBEAEHUE

Ponb  MalWmMH B MOBLIWEHUM  MPOM3BOAMUTENLHOCTM  Tpyda. Beaywas ponb
MaLUVHOCTPOEHNS Cpean ApYrnx oTpacfeil HapodHOro XxossicTBa. KpaTkve cBefeHust U3
MCTOPMX  MALUMHOCTPOEHUs. Pa3BWTWE COBETCKOrO MalLUMHOCTPOeHMsi. OCOBEHHOCTN M
AOCTVXKEHUS COBETCKOTO U 3apy6eXKHOro MaluMHOCTPOeHUs. OCHOBHble HarnpaBfeHus B
Pa3BUTUN KOHCTPYKLMIA MaLLIVH.

Knaccuumkayms getanein MalnH.

KpaTKuit nCTopryecKmnii 0630p pasBUTMSA KOHCTPYKLWIA feTaneit MalluvH. Pa3sutme Teopum
feTaneli MalwuH. Ponb OTEYeCTBEHHbIX MEXAHUKOB M Yy4eHbIX. Pas3suTue KypcoB o06Liero
MaLLUVMHOCTPOEHWS 1 feTaieil MaLLVH.

[OnHamunka, paboTocnoco6HOCTb N HAAEXKHOCTb MaLLIVH.

ANHAMWKA MALUH

O6wwme ceefieHus. MonesHble Harpy3ku. PacnpegeneHne Harpy3oK no BpemeHn. Crnocobbl
3KCNEPUMEHTA/ILHOTO 13YUeHWs pacrpeeneHns Harpy3ok.

[nHammnueckmne Harpy3ku, Bbi3BaHHble paboToi feTaneil MaLluH.

KonebaHuss CBOGOAHbIE W  BbIHY)XAEHHbIE JIMHENHBbIX cucTeM. [lapameTpuyeckue
KonebaHws 1 aBTokonebaHus. CnewLuguyeckrie BONPOChl KonebaHWin MatlyH.

[vHamnka HeycTaHOBMBLUMXCA MpoLeccoB. KOHUeHTpauus Harpy3ok. KoHueHTpauus
Harpysku, Bbi3blBaemas ynpyrumu fedopmauusmy getaneid, NOrpeuHoCTSMMA WU3roTOB/EHNS,
cunamn TPeHUsl, HepaBHOMEPHbIM M3HOCOM. KOHLEHTpaums Harpy3km B OCHOBHbIX AeTasx
MaLLVH. VI3MeHeHMe KOHLEHTpaLuy Harpy3ku no BpeMeHu.

HAOEXXHOCTb MALUNH

OCHOBHbIe TOMOXEHMA N MOKasaTeNn HageXXHOCTU. O6u_w|e 3aBUCUMOCTW HaAeXXHOCTW.
Hapge>xHocTb B nepuoa HOpMaJ'IbHOVI JKCMnnyataunn MallH. HanexHocTb B nepmnoa N3HOCOBbIX
0TKa30B. HadeXXHOCTb BOCCTaHaB/MBaeMbIX |/|3,u,en|/||7|. OueHKa HageXHOCTU CUCTEM 1O
HaeXXHOCTU 3/1eMeHTOB. HaZieXXHOCTb CUCTEM C Pe3epBMPOBaAHUEM.

CTaTUCTUYECKMI KOHTPO/1b HaAEXHOCTU K A0/ITOBEYHOCTN.

TexHuyeckasa guarHocTuka.

BepoATHOCTHLIE MeTOo/bl pacyeTa ,quane|7| MaLlWnH.

MPOYHOCTb M YXECTKOCTb AETANEN MALLVH

Hecyuiaa cnocobHOCTL feTaneid MalnH Npu CTaTUYECKOM M Ma/IOLIMK/IOBOM Harpy>KeHUM.
IMpPOYHOCTL NPU NEPEMEHHbIX CTaLMOHaPHBIX Y HECTALMOHAPHBLIX HANPSXKEHNAX, MPOYHOCTL MPY
BbICOKMX W HU3KMX TemrepaTypax. CTaTmyeckre 3aKOHOMEPHOCTY YCTa/IOCTHOMO PaspyLLEHNS.
BepoATHOCTHbIe pacyeTbl Ha NPOYHOCTL. [yT MOBbILEHMS NPOYHOCTM. ONTUMM3aLUA (POPM.
YnpoyHeHus.

PacueTbl ynpyrux nepemMelleHnidi. OCHOBHble HamnpaBNeHWUs MOBbILEHUS  YKECTKOCTM.
KOHTaKTHble HarmpsXXeHuss U KOHTaKTHas NPOYHOCTb. KOHTaKTHas# >KecTKocTb. [loHATME O
MEeTO/e KOHEYHbIX 3/IEMEHTOB B MPVYMEHEHNM K 3afa4am NMPOYHOCTU U XKECTKOCTN KOHCTPYKLUN.



TPEHUE N U3HOCOCTOMKOCTb

Buabl TpeHns n u3HalimBaHWUsA. [EOMeTpUYEecKMe XapaKTEPUCTUKM MNOBEPXHOCTEN W
nnaowaas KacaHusa. Cyxoe TpeHue. 'paHMUHOe TpeHue.

TpeHue B yCNOBUAX MMAPOANHAMMYECKON U TMAPOCTATUYECKON CcMa3ku. ["a30Boe TpeHue.
Temnepatypa npu TPeHUU. PacueTsbl.

3Hoc. Cnocobbl MOBbILLIEHWS U3HOCOCTOMKOCTHU. PacyeTsbl.

OCHOBHbIe MOHATUS KOHTAKTHO-MMAPOAVHAMUYECKOW TEOPUUN CMa3KMK.

BblBOP MATEPVANOB. CTAHOAPTU3AUNA. BSAUMO3AMEHAEMOCTb

Knaccugukayma ycnosus paboTbl geTaneil MaluMH C TOUKW 3peHns Bblbopa MaTepuana.
Kputepun Bbibopa maTtepnanoB. OCHOBHblE MeTOAbl MOBEPXHOCTHLIX YMNPOYHEHWIA AeTanei
MaLUVH: TEOPETUYECKME, XMMUKO-TEPMUYECKME, MEXAHNYECKIE, TEPMOMEXAHNYECKME.

OCHOBHbIE MYTN 3KOHOMUW MeTanna. HoBble MaTepuanbl 1 NEPCREKTUBbI UX NPUMEHEHWS
B MaLUMHax.

TexHonornyeckre TpeboBaHUA K KOHCTPYKUMAM feTaneid MaluvH. BansHue TexHonorum
Ha opmbl AeTanelrt Mamku. TexXHOMOrnyeckne MeponpusTUS Mo yMeHbLUeHWO Beca. Bbibop
ONTUMasIbHbIX 3ar0TOBOK. PONb 3KOHOMMYECKMX (haKTOPOB B BbIGOpPE TWUMOB U KOHCTPYKLMIA
aetaneil MaLLmvH.

CraHgapTusaums getaneid MalnH 1 ee 3HaveHue. Cuctema ctaHAapToB, Vicnonb3oBaHue
CTaHAapTOB  MpV  MNPOEKTMPOBaHUM  MalMH.  Tunusaums.  YHudukaums  Mogeneil.
MpoeKT1pOoBaHMe MaLLMH C y4eTOM TpeboBaHWiA CTaHAapPTM3aLMKn. ArperatmpoBaHmne MatlyvH.

B3anMo3aMeHseMocTb. [Jonyckun 1 nocagku.

OCHOBHbIE NPUHLMMNbLI NPOEKTUPOBaHNA AeTanein mawmH. CocTaBneHne 3agaHus. Boibop
ONTUMaNbHON KOHCTPYKUMW. BbI6Op pacuyeTHOM CxeMbl. Pa3paboTKa KOHCTPYKUMA. YueT
TEXHOMOMMYECKNX TPebOBaHMWIA.

COEAVNHEHWA

Knaccuipukauus coegmHeHnin. CoefMHEHWSI CTEPXHEW, SINCTOB M KOPNYCHbIX [eTaeil:
COeflJMHeHWA BaN-CTynmua, COeANHEHNS Ba/IOB, CoefnHEHNs TPY6. CoejuHEHNS HepasbeMHbIE U
pasbemHble. CoeiMHEHNS (PPUKLMOHHBIE N HEPPUKLMOHHBIE (3aLenieHnem.).

MOCTOAHHbIE COeAUHEHMA

CBapHble COEUHEHMS W WX pofb B  MawMHOCTPoeHUWU. CoeAuHEHWS [YrOBOM
3N1EeKTPOCBAPKOM,  3NEKTPOLUNAKOBOM  CBApKOW, KOHTaKTHOW  CBapKoi.  KOHLUeHTpaums
HanpskeHW. OcCTaTouYHble HanpsbkeHUs W geopmaumm. PacuyeTbl Ha NPOYHOCTb CBApHbIX
COeAMHEHWA. [lonycKaemble HanpsXKeHWs W 3anacbl MPOYHOCTW; HOpMaTMBbl. PacyeTbl Ha
MPOYHOCTb MPU NEePEMEHHbIX HaNPSHXKEHUSAX.

MasiHble coegnHeHuns. Kneesble COeAMHEHMSA. 3aKnenoyHble COeaUHEHNS.

CoeayHeHuns feTaseil ¢ HaTArom

MpeccoBble Mocagkm M 06MacTU WX MNPUMEHEHMS B  MaLLUMHOCTPOeHMM. Hecyuyas
CMOCOOHOCTb LUMMMHAPUYECKMX HAMPSXKEHHbIX — COeAMHEHWA.  PacuyeT MOTpe6HOro HatAra.
MpoyYHOCTb conpsraemMbiX feTaneil. PacyeTHble U TEXHOMOrMYeCKMe HaTarn. PaccesHue
UMCNOBbIX XapaKTEPUCTUMK Hecylleli Crnoco6HOCTM B CBSI3M C  pacCesiHWEM  HaTAroB.
BepoAaTHOCTHbIV pacyeT. OnTuMmnsaums opm. Cnocobbl MNOBbILLEHWS HECYLLEel CNOCOGHOCTK.

KoHunueckure coeiMHeHNS.

TexHonorus c6opku. Crbl 3aNpeccoBKU U pacnpeccoBku. MoTpebHbIe BeNMYUHBI Harpesa
UNn OXNAXKAEHNSA coeanHaeMbIX feTaneidl. CoeavHEHUs NPpY NOMOLLY CTSHKHBLIX KOJEeL, U NIaHoK.

Pe3b60Bble (BMHTOBbIE) COEAMHEHUA

OcHoBHbIe onpegeneHus.

Knaccuurkaums pesb6. OCHOBHbIE NapameTpbl pe3bb. CTaH4apThl.



OCHOBHbIE TUMbl KPENeXHbIX BUHTOB U raek.

MpenoxpaHeHue pe3bb0oBbIX COEANHEHWNIA OT pa3BUHYMBAHNS. KNoum 06LLEr0 Ha3HauYeHWS,
K/I04M NOCTOAHHOI0 MOMEHTA, ANHAMOMETPUYECKME KITHOUN.

Matepuasbl, NpUMeHsieMble 419 U3roTOBNEHUA Pe3bO0BbIX AeTaneil.

Knaccbl npoyHocTy.

B3avmogelicTBe MeXy BWMHTOM W Taillkoi. PacyeT BWMHTA W 3/71EMEHTOB pe3bObl.
MpoeKkTpoBaHMe cneumanbHbIX pesbb. CTaHAapTbl Ha pe3bobl.

CunoBble 3aBUCUMOCTM B pe3bbe. MOMEHTbI TPEHMSt Ha OMOPHONM MOBEPXHOCTMW Talikn W
rOM0BKY BUHTA.

Koath(mumeHT nonesHoro AeicTBuA BUHTOBOW napbl. CaMOTOPMOXeHMWe. PacuyeT BUHTA,
MOABEPXKEHHOIO 06LLEMY C/yHato Harpy>KeHus.

Pe3bb0Bble  coefuHeHus.  Knaccugmkaums — pesbOOBbIX — COeAuMHeHWI.  Pacuet
OAHOBWMHTOBOIO W MHOrFOBMHTOBOIO COEAMHEHUS: MO4 AENCTBUMEM CABUFAlOLMX CWU U
MOMEHTOB. Pa3rpyska BUHTOB OT CABUTaOLLMX CUS.

OnpegeneHve ycuUnuin B 3aMKHYTOM pe3b60BOM COEMHEHMU NPU OCEBOM CUMMETPUYHOM
Harpy>xeHuu. TloTpe6Has M3 YCMOBUA M/IOTHOCTU BeIMYMHA 3aTSHXKKW. PacyeTbl MIOTHbLIX
pe3b60BbIX COEANHEHWNIA: NPUCOEANHEHWNIA KPbILWWEK LUMAMHAPOB, (PiaHLUEBbIX COeAVHEHWIA TPYO.
Ob6ecneyeHe CTabUMILHOCTM 3aTsHXKKW. PacuyeTbl pe3bO0BbIX COeAVHEHWUA, MNOABEPXXEHHbIX
nepeMeHHbIM U YAapHbIM Harpy3Kam;

OnTUMasIbHas BE/IMYMHA 3aTSHKKM.

TemnepaTypHble HanpsXKeHUs B BUHTaX. PacyeT BUHTOB Ha MON3YYeCTb.

PacyeT pe3b6OBbIX COEAVMHEHWIA, HArpy>XeHHbIX Cuiamy M MOMEHTaMU B M/I0CKOCTH,
neprneHanKyNapHO/ K CTbiKy. Bbl6op 3anacoB MPOYHOCTM UM AOMNYCKAeMbIX HaNpsXKeHWin npu
pacuyeTe BUHTOB B 3aBMCUMOCTU OT YC/I0BUIA paboTbl, MaTepuana, TEXHONOMMN N3rOTOBNEHNS U
MOHTaXa.

KOHCTPYKTOPCKME 1 TEXHOMOMMYECKNE MEPONPUATUSA MO MOBbILUEHNIO BbIHOC/IUBOCTY
BUHTOB.

®PPUKLMNOHHO-BUHTOBbIE  (KNEMMOBbIE) COefiMHEHMS. KOHCTPYKTUBHbIE  BbIMOIHEHNS.
MeToavka pacueTa 415 Cny4as Harpy>XeHusi COeMHEHNS: a) KPYTALLMM MOMEHTOM, 6) 0CeBoit
CWOWA, B) N3rnbatoLLM MOMEHTOM.

CoefMHEHVSt KOHUYECKMMW KONbLaMK U ApyTiie PPUKLMOHHbIE COeLUHEHMS.

LLInoHOYHbIe, 3y6uatble (LUIMLUEBbIE) M NPODUbHBIE (GECLUMOHOYHbIE) COEANHEHNS

OCHOBHble TUMbl U 0651aCTM NpuUMeHeHWs. Cnocobbl LeHTpMpoBaHus. CTaHAapThbl.
KOHUeHTpaLms Harpy3sku. PacueTbl HECYLLE CMOCOBHOCTH.

Pa3BuTWe coeIMHEHWIA Bas1-BTY KA. LLIapnMKOBbIe LUNLEBbIE COEAMHEHUS.

NMEPEJAYN

HasHaueHue W ponb nepegay B MaluMHax. [MpuHUMNbLI paboTbl M Knaccugurkaums
MeXaHuUYeckux nepedad. Mepegaun TPEHUEM 1 Nepefaqm 3aLeneHUeM.

Mepefaun ANs NOCTOSHHOTO W MEPeMEHHOro MepefaToYHOro OTHOLUeHMs. [Mepegaun
CTYMEeHYaToro 1 6eccTyneHYaToro perympoBaHus. YnpaeneHue perynmpyemMbiMy nepegadamu.

OO6LyMe KMHEMAaTUYECKME W 3HEPreTUYeCKMe COOTHOLLIEHUS [/ MEXaHWYecKUX nepeaay
BpaLLaTeslbHOro ABwKeHWs.. CTaHAapTbl Ha YacTOTbl BpalleHUs 06/MuH. O6LMe CooGpaXKeHns
Mo BbIGOPY pacyeTHbIX HarpysoK.

PPUKUMNOHHDLIE NMEPEAAYUN N1 BAPUATOPDI

MpyHUMn paboTbl. O6nacT NpuMeHeHUs. O6LLMe 3KCMyaTauMOHHbIE XapaKTepUCTUKM.
"feoMeTpUYECKOE N YNPYroe CKONMbXEHNE. DNEMEHTbI KOHCTPYKUMIA. MaTepuarnsi.

Mepefaun NS NOCTOAHHOMO NMepeaaTo4HOro OTHOLLIEHMS.

BeccTyneHyatble nepegayun. PekomeHauums no Bbibopy.



KuHematnka nepegad. TOYHOCTb MepefaTOvyHOro OTHOWeHus. Cunbl npukatua Ten
KayeHus. MpoBepka KOHTAKTHbIX HanpshKeHUA. Y4yeT MepeMeHHOCTU pexuma. [onyckaemble
KOHTaKTHble Hanps>keHns. OrnpefeneHne pasMepoB Ten KayeHusi. [loTepu Ha TpeHwue;
KO3(h(PMUMEHT MOSIE3HOTO ABUraTENS.

PEMEHHBbIE NMEPEOAYN

O6Lme cBefieHNs M OCHOBHble XapaKTepucTUKW. O6nacT NpUMeHeHuUs. PasHOBUAHOCTH
pemMeHHbIX nepegay. OCHOBHbIE TUMbI U MaTepUabl NIOCKUX U KIMHOBBIX peMHei. HoBble TvnbI
PeEMHeli M pemMHM U3 HOBbIX MaTtepuanoB. CTaHAapTbl Ha peMHW. COefMHEHWUS pPEMHEI.
CeoMeTpUA N KMHEMATMKA PeMEHHbIX repedad. Teopus paboTbl peMeHHbIX nepegay. Pabotbl J1.
dinopa, H. /1. MeTposa, H. E. XXyKOBCKOro 1 Apyrux yyeHblX Mo Teopun paboTbl rMOKON HATK
Ha LUKMBAX. YCWUMNUA N HanpsiXXeHUs B PEMHE.

KpuBble ckonbxeHns. KoahuLUMeHTbl TPEHUS MEXAY PEMHEM U LWKMBOM. KosthuumeHT
MONe3HOro [feicTBus. PacyeT peMeHHbIX rMepefay Ha OCHOBE KPUBbLIX  CKOJbXEHUS.
Jonyckaemble NMonesHble HANPSXKEHUA. YUeT BIUAHUA OTHOLLEHNSA TO/ILLMH PEMHSA K AnameTpam
LLKWBOB, YrN0OB 06XBaTa, LeHTPOOEXHbIX BO3AENCTBUIA, pexxuma paboTbl. OCO6eHHOCTH pacyeTa
KNMHOPeMeHHbIX nepefady. KomnnekcHbIM pacyeT Ha TAroBytH CMOCOOGHOCTb U A0O/TOBEYHOCTD.
OcobeHHOCTU paboThl U pacyeTa GbICTPOXOAHBIX Nepead. MpoBepka LONr0BEYHOCTU PEMEHHbIX
nepegau.

Cnoco6bl HaTsHKeHMs pemHeid. Mepefada ¢ HaTSHXKHbIM POIMKOM. Cunbl, JEACTBYHOLLME Ha
Ba/lbl OT PeMeHHOWN nepepayn. MoONMKNMHOPeMeHHble nepefayn. LLIKMBbI peMeHHbIX nepejau.
PacyeT OCHOBHbIX 3/IEMEHTOB LEfIbHbIX W CBApHbIX LUKMBOB. K/IMHOPEMEHHble BapuaTopbl.
3ybuaTo-pemeHHbIe Nepeaaudn.

3YBYATbIE NMEPEOAYN

OcHoBHble cBefieHns. Knaccugmkaums. Obnactn npuMmeHeHns. CTaH4apTHblE NapameTpbl
3ybuaTtbIX nepedad. Bbibop onTuMasibHbIX NapameTpoB. MaTtepuanbl. TepmoobpaboTka 1 gpyrue
MeTOob! YNpoYHeHuin. HemeTannnyeckre matepuanbl. Kputepumn pabotocnoco6HOCTM M BUAbI
BbIX0a M3 CTPOS 3ybuaTbIx nepefay. TOYHOCTb M3roTOBNEHMSA 3yGUaTbIX KOJeC.

PacyeT 3yObeB MPAMO3YObIX, KOCO3YObIX M LUEBPOHHbLIX LUMIVHAPUYECKMX Mepefay Ha
n3rn6. HommHanbHble HanpsXkeHus. KoathhuumeHT gopmbl 3y6a. KOHUEHTpaums HanpsokeHni y
KOpHS 3yba. YueT COBMECTHOM paboTbl ABYX Map 3ybbeB. PacyeTHble 3aBMCUMOCTVM  ANA
MPOEKTHOTO W MPOBEPOYHOr0 pacyeToB. [POYHOCTb KOPPUIMPOBAHHBLIX 3y6uaTbiX KOsec.
PacueT 3ybObeB MPAMO3YObIX, KOCO3yObIX W LUEBPOHHbLIX LUWIVHAPUYECKMX MNepefay Mo
KOHTaKTHbIM Hanps>KeHWsM. PacuyeTHble 3aBMCMMOCTWM A5 MPOEKTHOIO W MPOBEPOYHON0
pacyeToB. YCOBWA PaBHOMPOYHOCTM 3y6beB MO HanpshkeHusaMm. TOCT Ha pacyeTbl 3y6uaTbIxX
nepeAay Ha NPOYHOCTb. PEKOMeHAALMM N0 KOPPUTMPOBaHMIO 3y6UaTbIX KONec.

OnpefeneHre pacyeTHbIX Harpy3oK. YUeT neperpy3ok, KOHUEHTpaLmMa Harpy3ku no a/inHe
3y6beB, NEPEMEHHOCTY pPeXxxmma paboTbl 1 CPOKa CYXObI, ANHAMUYHOCTIN HarpysKu, CBA3aHHOW
C Ka4eCTBOM M3rOTOB/EHUS. [LOMyCKaeMble HanpsXKeHUs.

KoathmumeHT nonesHoro peictemsi. CMaska 3y6uaTbix nepepad. PacyeT 3yObeB Ha
3aefjaHve. MeponpuaTus NPoTUB 3aefaHuin 3yobeB.

KoHuueckme 3ybuatble nepefauv C MNPSMOMMHENHBIMA N KPUBOMMHENRHBIMU 3YObAMN.
OCHOBHble CBefleHUS W3 TeoMeTpUM KOHMYeCKMX 3auenneHnin. OcobeHHOCTW pacyeTa Ha
MPOYHOCTb. PacyeT no pekoMeHZauuam (upmbl [IMCOH.

Cunbl, feiCTBYIOLME Ha Baslbl U OCK 3y6uaTbiX Kosec. KOHCTPyKums 3ybuyaTbiX Konec.
OC06EHHOCTN KOHCTPYKLMIA B TAXKEIOM MaLLMHOCTPOEHUMN.

Jkcnnyataumsa 3ybuaTbiX nepegau.

Mepegayn ¢ KpyrnoBMHTOBLIM 3auenneHnem M. J1. HoBuKoBa € O4HON 1 ABYMS IMHUSIMIA
3auenneHnsa. ObnactTn NpUMeHeHus. PacyeTbl.



OcHOBHbIe TUNbI pefykTopoB. CTaHAapTbl Ha OCHOBHbIE NapaMeTpbl pefyKTOpPOB.

3ybuatble KOpoOKM nepefady. [naHeTapHble 3y6uyaTble nepedaun. Pacuer u
KOHCTPYWMPOBaHWe.

BonHosble nepefayun. KuHemaTtunka v npounnposaHme. PacyeTbl Ha nNpoyHocTb. K. n. 4.
KOHCTpYKLUMKN 1 061aCTW NPUMEHEHUS.

Mepegayuv UMNVHAPUYECKMMI BUHTOBBIMM KOnecamu. IM'MnovaHbIe nepegaqn.

UEPBAYHbIE NMEPEOAUN

OcCHOBHble MOHATMS W onpegeneHus. OObLMe XapakTepucTUkM. OBnacTn NPUMeHEHNUS.
Knaccugpukaums yepBsuHbIX nepejav.

KrnHemaTuka 1 reomeTpust 4vepBsiuHbIX Mepefad. OCHOBHble NapaMeTpbl U WX BblOOP.
CraHzapTbl.

KpuTtepun paboToCnoCcOGHOCTM M pacyeTa; NMPOYHOCTb 3y6beB, BbIHOC/MBOCTL Paboumx
MOBEPXHOCTEN, COXpaHeHWe TemmnepaTypbl B AOMYCKaeMbIX Mpedenax, OTCYTCTBME 3aefaHus.
MprMeHsieMble MaTepuasbl. Cunbl, AeCTBYTE B YePBAYHOM 3aLenieHnN.

PacueT 3ybbeB Ha n3rn6. KoathdumumeHT opma 3yba. YCNoBHbIM yron obxearta. [ivHa
KOHTaKTHbIX JIMHWIA. PacyeTHble (opmynbl. Jonyckaemble Hanps)keHusi. PacyeT 3y6beB MO
KOHTaKTHbIM  HanpshkeHuaMm. [puvBeAeHHbIA  paguyc KPUBM3HBLL.  PacyeTHble  (OpMy/bl.
JlonyckaeMble HanNpsXKeHUs.

OnpepgeneHve pacyeTHbIX Harpy3oK. KoapguumeHT nonesHoro AenCTBUS YepBAYHbIX
nepegay. TennoBoW pacyeT. WICKycCTBEHHOe oxnaxieHue. oHATME O pacyeTe 3yObeB Ha
CONPOTMBNEHNME 3aefaHuni0. PacyeT YepBsKa Ha NPOYHOCTb W XKECTKOCTb.

CoBpeMeHHble KOHCTPYKLMM YepBAYHbIX pefyKTopoB. CMaska YepBAYHbIX nepesay.

"noboungHble nepegayu.

LIEMHbIE NMEPEOAYN

Knaccugmkaumsa 1M KOHCTPYKUMM NPMBOAHBLIX Leneii. O6nacTv NPUMEHEHUS LeMHbIX
nepegay B MalUMHOCTPOEHMM. OCHOBHbIE XapaKTEPUCTUKW. BblGOp OCHOBHbLIX MNapaMeTpoB
LenHbIX nepegay. KuHematmka 1 reoMeTpus LEMHbIX nepeaad.

KpuTepun paboToCcnocOOHOCTM LENHbIX Nepedad M UCXOAHbIE MOMOXKEHUA A1 pacyeTa.
HatskeHne BeTBeil. Hecyllas cnocobHoOCcTb M noaoop uenei. MepemMeHHOCTb MepeaaTovyHoro
ynucna. OuHamuuyeckme Harpysku. KoagguumeHT nonesHoro fAeinctemsi. poekTupoBaHume
3Be3fo4eK. Cmaska 1 aKcryaTaumus LenHbIxX nepegad. LlenHbie Bapmatopbl.

MNEPEOAUN BUHT-FANKA

O6nactn npuMeHeHus. Tunbl pe3bb. [onyckaemble HAMPSHXKEHNA 1 CKOPOCTU. TpeboBaHMs
K TOYHOCTW. KOHCTpyKuuw. [lepefayn BUHT-railka KayeHUs LIapUKOBblE W PONMKOBLIE.
"mapocTaTuyeckune nepegayn.
OCW, BAJIbl N1 X COEQVNHEHWA

Knaccudmkauys BasioB n oceid. KoHcTpyKumn. Kputepum pacuyeTa: NPOYHOCTb, XKECTKOCTb,
KoneGaHus. MaTtepuanbl. BbiGop pacyeTHbIX Harpy3oK. BbIGop pacyeTHbIX CXeM, uieanusaums
onop.

YNpOLLEHHbI pacyeT BaloB MO HOMMHA/IbHBIM HAaNPsXKeHUAM. PacyeT Ha BbIHOC/IMBOCTb.
ShheKTMBHbIE  KOIDPMLMEHTBI  KOHLEHTPALMU  HanpsKEHWA. BnusHMEe Ha  NPOYHOCTb
pasMepHOro (haktopa. BbiGop 3anacoB MPOYHOCTY UM AOMYCKAaeMbIX HampshKeHWid. PacyeT no
3a[jaHHO BepOSTHOCTM 6€30TKa3HOI PaboTbl. YNPOUHEHWS Ba/IOB MyTeM ONTUMM3aLMS OPMb,
MOBEPXHOCTHOI TEPMUYECKOI 1 XMMUKO-TEPMUYECKOI 06paboTKM, NOBEPXHOCTHOMO HaK/emna.

PacueT BaJOB Ha >KECTKOCTb, BbIGOP pacyeTHbIX YCMOBWIA, METOAMKA pacuyeTa.



[lonyckaemble Yr/ibl HAKMOHa YNpyroii IMHUK 1 NPOrunesl.

CxeMbl pacyeTa MHOFOOMOPHbIX BafoB. KOHCTPYKUMM U pacyeT KONeHYaTbiX Basios.
KOHCTPYKUWMS 1 pacyeT rmbKuUx BanoB. CxeMa MPOBEPKU KPUTUUECKMX YacTOT BPaLLleHUs BasioB
M CUCTEM. YUeT fiethopmaLins orop. YUeT BUOPALMOHHbBIX HArpy30K Mpu pacyeTe Ha MPOYHOCTb.

MY®Tbl /191 COEANHEHWA BAJ1OB

Knaccuukauma MymT. PacyeTHble MOMEHTbI.

"nyxvie MyqTbl: BTY/I04HbIE U MOMEPeYHO-CBEPTHbIE. KOHCTPYKLUMM 1 CXEMbI pacyeTa.

PaboTa ynpyrmx My(T npu [eidcTBUM NEepPeMeHHbIX W YAAPHbIX MOMEHTOB. Yrnpyrue
MY(Tbl C PE3VUHOBLIMWU W M1aCTMACCOBLIMA YNPYrMMU 3/1EMEHTaMU, U C METa//IMY4ECKAMMN
anemeHTamu. demndmpytoLas cnocobHOCTb Ypyrux Myqt. KOHCTPYKLUUN 1 pacyerT.

YKeCTKve KOMMNEHCUPYIOLLIME 1 MOABUXHbIE My(TbI: 3ybuaTble, KPECTOBbIE U LLAPHUPHBIE.
Mop6op mydT. CTaH4apTbl.

CuenHble ynpasnsemble My(Tbl. XKecTKue CuenHble My(QTbl: KynaykoBble U 3y6uatble.
dopma 3y6beB. BKOUeHME 1 BbIKOUYeHE My(hT. CUHXPOHM3aTOpbI. PacyeT 3y6beB.

MydTbl TpeHusa. Knaccudmkaums. OnHammnka BKIHOYEHWUA. PacuyeTHble KO3(MULMEHTDI
TPeHUs W Jonyckaemble faBfieHWs. PacuyeTHble Qopmynbl. Bbi6op matepuanos. Hopmanw.
MexaHun3m ynpasneHusi. OCO6eHHOCTN KOHCTPYKLUMIA U pacyeTa LLUMHHO-MHEBMATUYECKUX MY(T
TPEHWUS.

Camoynpasnsemble CcuenHble My(Tbl. [lpefoxpaHuTenbHble My(Tbl CO Cpe3HbIMM
LUITUTAMM, NPYXXMHHO-KY/NaYKOBbIE U (IPUKLIMOHHBIE. OCOBEHHOCTN KOHCTPYKLMIA 1 pacyeT.

OO6roHHbIe My(Tbl, KOHCTPYKLUMA U pacyeT. LieHTpo6exHble MyqpTbl. SNEeKTPOMArHUTHbIE
(PPVKLUMOHHBbIE 1 MOPOLUKOBbIE MY(Tbl, 3/IEKTPOMArHUTHbIE MY(MTbl CKO/IbXXEHUA ”
rmapasnvyeckme MyqTbl: 061acTU NPUMEHEHNS.

noAWNIMHNKN N HATTPABTAOLWE. NOAWNTITHNKN CKOJTIBXKEHNA

O6wme cBefeHnsi. OCHOBHble TWMbl WM NapameTpbl MOALUMMHUKOB  CKOJIbXXEHUS.
MoALMNHMKOBbIE  MaTepuanbl. bumeTannnueckue U NOAMMETANIIMYECKME  BKIAAbILLN.
MnacTmaccoBble BKNaAbILLN 1 BKAaAbIWW C NPOMNMTKONA. Buapl BbIxoda U3 CTPOSi NOALIMMNHUKOB.
KpuTepun paboTocrnocobHOCTM 1 pacyeTa.

PacyeT MOALUMMNHMKOB, paboTaloLMX B YCMOBUAX CMeLLAHHOro TpeHus. Pacnpegenexue
[aBNleHnsi B CMa304yHOM c/ioe. PacyeT NOALWMMHWKOB MPU YC/IOBUM XWUAKOCTHOIO TPeHus ¢
3afjaHHOM TOMWMHON MacnsHOW NneHKW. TennoBoi pacyeT MOALWMMHUKOB. oaBoa CMasku B
NnoALIMNHUKAX. PacnonoxeHne cmMas3oyHbIX KaHaBoK. Pacxof cmasku. CUCTeMbl CMa3KW.

YCTONUMBOCTL paboThbl MOALWMMHUKOB. TypOYNeHTHbI PeXnM paboTbl NOALLNMHWUKOB.

KOHCTpYKUMM  MOALUMMHUKOB CKOMbXXeHUs. PerynuposaHue 3a3opa. CermeHTHble
MNOALUMNHMKKN. TTOAWMMHAKA C ra30BOin CMa3KoM. MmapocTaTuyeckue MOALIMMHUKK, pacyeT w
KOHCTPYKUMK. PacyeT 1 KOHCTPYKLUMW NOANATHUKOB CKOMbXXEHWS.

NnogLnNnMHNKM KAYHEHNA

Knaccuukaumsi  NOAWMNHUKOB — KadeHus. CucTema  YCMOBHbIX  0603HAYEHWIA.
KOHCTpYKUMM NOALWMAHUKOB. OCHOBHbIE TFEOMETPUYECKME COOTHOLLEHMA. Bbibop TunoB
MOALIMMHMKOB B 3aBUCMMOCTU OT YCM0BWiIA paboTbl. MaTepuasbl Ten KayeHns U cenapaTopos.
MnacTMaccoBble cenapaTopbl.

KpuTepun paboTocnoco6HOCTM MOAWMMHMKOB. KuHemaTvka MOALIMIHUKOB. Bbibop
pacyeTHbIX Harpy3oK. YueT nepeMeHHOCTU pexuma paboTsl. Mogbop nogwmnHmnkos. FOCT Ha
pacyeT MOAWMMNHNKOB KaYeHNs.

MakcvManbHble  CKOPOCTWM  BpalieHMs  NoAwunHukKoB.  Oco6eHHOCTM  Bblbopa



ObICTPOXOAHBIX NOAWMMHUKOB KayeHWs. TOYHOCTb MOALLIMMHUKOB.

Mocagkn NoAWMNHUKOB. oTepn Ha TpeHue B MOAWMMHUKAX. KOHCTPYKUUM TWUMOBbIX
MOALLUMMHNKOB CO0POYHBIX eAnHUL,. BbI60op NpeaBapuTenbHOro HaTara B noAwmnnHmkax. Cvaska
noALIMNHMKOB. CHopKa 1 pasbopka NOALMMHUKOBLIX COOPOUHbIX eANHNL.

MNPY>XXMHbI

HasHauyeHve npyxuH. Knaccudukauma npyxuH no BUAY HarpyXeHus v no (opme.
O6nacTv NPUMeHEHNA OTAEMbHbLIX TUMOB MPYXXWH.

Martepuans! npyxuH. [lonyckaemble HaNpsXeHs.

KOHCTPYKTVBHbIE ~ BbIMO/IHEHUA,  CXeMbl ~ TEXHWYEcKoro  pacyeta  (nopéopa)
LMMIMHAPUYECKNX BUHTOBbLIX MPYXXWUH PaCTSXXEHUA U CXaTuA. BUHTOBbIE NMPYXMHbI KPYYeHUS.
CnupanbHble NPYXKWHbI (4aCO0BOro TUMA). Tapesbyatble NPY>KUHbI. [OHATME 0 peccopax.

CMA30YHbIE YCTPOVCTBA

3HaueHVe CMasKM MalluvH. Knaccudukaums crioco60B CMasKum U CMa3ouHbIX YCTPOMCTB.
TUNoBblE KOHCTPYKLMM CMa30ouHbIX YCTPOWCTB AN WHAMBMAYa/IbHOFO U LIEHTPa/IM30BaHHOTO
MOABOAA XWUAKOW M MNAacTUYHOW CMasku. TUMOBblE KOHCTPYKLMM YCTPOICTBA AN KOHTPOSS,
MoZiauM, OUMCTKM 1 OXNAKAEHNS Macna. Pacxop CMasKu.

rMAaPONMHEBMOINPUBO/,

Onpepgenexne xuakoctu. Cunbl, AeNCTBYIOLWIME HA XKUAKOCTb. OCHOBHOE YpaBHEHVe
rmapocTaTukuy. 3akoHbl Mackans n Apxuvega.

Buabl ABMXEHUA XMAKOCTU. OCHOBHbIE MOHATUS KMHEMATUKU XXUAKOCTU YpaBHEHWe
pacxofa. YpaBHeHMe BepHynnn. Bugbl rugpaBnuueckmx notepb. KpaTkue cBeAeHMs 0O
ABVKEHMN Ta30B. JlaMMHAPHbLIA WM TYpPOYNEHTHbIA PEeXWMbl ABWKEHMS XMAKOCTW. Ywucno
PeiiHonbAca.

OCHOBHbIe ()M3NYECKIE CBOCTBA U XapaKTEPUCTUKN TEXHUYECKOTO COCTOSIHMSA paboumx
XMAKOCTeM (NNOTHOCTb, BA3KOCTb U ApP.). XUMWYECKUIA COCTaB WM NpUCaaKM, NPUMEHSEMbIE B
paboumx >KMAKOCTAX. MapKnpoBKa paboumx >KUAKOCTENR. W3MeHeHVEe (U3NKO-XUMUYECKNX
CBOWCTB paboumx >XWMAKOCTEA Mo BAWUSHUEM JNIErKONETYYMX YrneBOAOPOAOB HepTh U
He(hTeNnpo4YKTOB.

"MapaBnnyeckmne CXeMbl MalMH 1 NPeabaBasieMble K HAM TpeboBaHus. Knaccumkaums
rmapaBanyeckmx cucteM. Metofmka COCTaBNeHMA NPUHLMNUAbHBIE TMAPABANYECKMX CXEM.

OO6beMHble ruapomallvHbl. HasHaueHne n Knaccugukauyms. OCHOBHble NapaMeTpbl W
pacyeT. Hacocbl ¥ rugpomMoTopbl. LllecTepeHHble, MOPLUHEBLIE W aKCUa/IbHO-MOPLUHEBLIE
Hacocbl. MMapounnnHAPbLl. MOMEHTHbIE TUAPOLMINHAPSI.

JlonacTHble MalWHbI U TUAPOANHAMUYECKME Nepefadn. HasHaueHve 1 Knaccmgukaums.
OCHOBHble MapameTpbl M pacyeT. Hacocbl u rugpogsuratent. OCHOBbI TEOPUM NIONACTHbIX
HacoCOB. JKCM/yaTalMOHHble pacyeTbl IONACTHLIX HACOCOB. BuxpeBble M CTPYIiHblE HACOCHI.
HasHaueHne W 06nacTb MNPUMEHEHUS TUMAPOAMHAMUYECKUX nepefdady. [puHUMN AeincTBms,
Knaccmgukalms 1 0CHOBHbIe YpaBHEHUS. MapoMyhTbl U rMapoTpaHchopmaTopsbl.

HanpaBnswowas v perynupyrowas ruaponHeBmoannapaTypa. HasHaueHue, OCHOBHbIe
napameTpbl 1 pacyeT ruaponHeBMoannapatypbl. vapopacnpeaenvTenn, obpaTHble KnanaHsbl,
rmgposamku,  6n0oku  ynpaBneHus.  [MpefoxpaHWUTeNbHble, MNOAMNUTOYHbIE, MEPENUBHbIE,
TOPMO3HbIe 1 PeayKLUMOHHbIE KnanaHbl, APOCCEeNN pefie AaBeHus.

KoHguumoHepbl.  TuapaBnnyeckne 6aku, rMAPOMHEBMOAKKYMYNATOPbl,  QUAbTPBI,
Tennoo6MeHHVKW. Ha3HayeHre, OCHOBHbIE MapamMeTpbl U pacyerT.

BcriomoratesibHble ¥ M3MepUTeSIbHble YCTPOCTBa. Tpyb0onpoBoAbl U COeAMHUTENNbHAS
apmatypa. 'vapaBnnyeckunii pacyeT Tpy6onpoBooB. [JaTumkn U3MepeHus [aBeHns, pacxona
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TemMnepartypbl, BA3KOCTW. YN/OTHWUTENbHble YCTPOWCTBA.  Knaccuumkaums w  pacyeT
YNIOTHEHWIA. BnusiHve cofep)XaHus nerknx pakumin Hedt B paboyeid XXMAKOCTU Ha CBOMCTBA
PE3NHOBbLIX YNIIOTHEHWUI TNAPOCUCTEM.

Bbl6Op MCXOAHbIX [AaHHbIX, paboumx >XMAKOCTEN W ruapoobopynosaHus. Pacuert
MOLLHOCTY 1 nojaymn Hacocos. PacueT KM, rugponpmeoga. TennoBor pacyeT ruaponprBoioB.
PacueTt rugponpvsoja Ha N3BM.

3aBMCMMOCTb NapaMeTpoB W XapakTepuUCTUK TMApPONpuBoLa OT Temrepatyp paboueid
XWOKOCTU. MeTofbl MOBbILWEHNS PaboTOCNOCOGHOCTN U 3PMEKTUBHOCTM TMAPONPUBOLA.
3MeHeHWe TennoBoro COCTOSHWA MMAPONPUBOLA U €ro B/IUSHUE Ha TEXHWKO-3KOHOMUYECKME
nokaszaTenn MalmHbl. Cnocobbl U YCTPOWCTBA perynvMpoBaHus TemnepaTypbl pabdouyelt
XXMAKOCTU. PacyeT YCTPOMCTB perynmMpoBaHust TeMnepaTypbl. Boibop crnocoba npesnycKoBoro
pasorpesa paboueii >XUAKOCTWU. TepMOOKMCIUTENbHAS CTabWbHOCTL pabouell >XUAKOCTU C
CoflepaHviemM nerkux pakumii Heptn. BnausHme ra3oBoit (hasbl Ha paboTy ruaponpuBofa.
[Jerazaums pabouein xmpkoctn. Knaccudumkaums cnocoboB M pacuyeT YCTPOWCTB Aerasauuu
XWUOKOCTU.  BnusHMe — 3arpsi3HEHHOCTM  paboyeli  >XUMAKOCTM  HAa  [ONTOBEYHOCTb
rnapoobopyaosaHus. Knaccugukaums cnocoboB 1 pacyeT YCTPOUCTB (MbTPaLumn XXUAKOCTH.
[VHaMnyeckne  XapakTepuCTUKM  ruaponpumeofa.  BnvsaHWe  KOHCTPYKTMBHBIX U
3KCNyaTaLmMOHHbIX (DAKTOPOB Ha [AMHAMWKY TWAPaB/MYECKOro npuBoda. PacuyeT yCTPOWCTB
CHWKEHUA  [MHAMWYECKUX XapaKTepUCTUK ruaponpueoga. BnusHue copepXaHus nerkux
(hpakuuii HepTn B paboyei XX1LKOCTU Ha paboToCNoCOBHOCTbL M LONTOBEYHOCTL MMAPONPUBOAA.
Pa3paboTka YCTPOMCTB [ANA NpefOTBpaLleHns nonagaHus nerkux ¢pakuuid  Hetn B
rMAPaBNNYECKYHO XUAKOCTb.
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4
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6
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9.

SK3SAMEHALIMMOHHBIE BOIMNMPOCHI

[vHamnyeckmne Harpysku, BbI3BaHHbIE PaboTON AeTasieil MallnH.

. Kone6aHuns cBO60AHbIE U BbIHYXX/AEHHbIE IMHENHBLIX CUCTEM.
. MapameTpuyeckme KonedaHns N aBTOKONE6aHNS.
. Cneumduyeckre Bonpockl KonebaHMin MallnH.

CTaTuCTUYECKUiA KOHTPOJ1b HAAEeXXHOCTW K AO0/TTOBEYHOCTW.

. TexHnyeckas AMarHoCcTuKa.
. BepoATHOCTHbIE METOAbI pacyeTa AeTasieil MaLlyH.
. KOHTaKTHas )KecTKOCTb.

lNoHATME O METOofe KOHEYHbLIX 3/IEMEHTOB B MPUMEHEHMM K 3ajadyaM MNPOYHOCTU U

YKECTKOCTN KOHCTPYKLMN.

10
11
12
13

. TpeHue B yCNoBUAX MMapoANHAMUYECKOA N TNAPOCTAaTUYECKO CMa3KM.

. [a30Boe TpeHue.

. B3anmo3sameHseMocTb. JJonycKu 1 nocaaku.

. CoefIMHEHNA CTepPXXHER, NNCTOB M KOPMNYCHbIX AeTasieil: COeanHEHWs Ban-CTynuua,

COeIMHEHs BA/IOB, COeAVHEHUS TPYO.

14

15.
16.
18.
19.
20.
21.
22.
23.
24.
25.

n3rno.

26.
27.

nepegau

. MpeccoBble Nocagky 1 06M1acTV NX NPUMEHEHNSI B MALLIMHOCTPOEHNMW.
Knaccudurkaums pesb6. OCHOBHbIE NapameTpbl pe3bb. CTaHaapTbl.
TemnepaTypHble HaNPSHXKEHUS B BUHTAX.

PacueT BUHTOB Ha NOM3Y4eCTb.

OCHOBHbIE TUMbI 11 06/1aCTN MPUMEHEHNS.

Cnoco6bl LieHTprpoBaHus. CTaH4apTI.

KOHLEHTpaLus HarpysKu.

PacueTbl HecyLLeil cnoco6HOCTH.

O6Lyie cooGpaXkeHUs MO BbIGOPY pacyeTHbIX Harpy3ok.

MoTepy Ha TPeHWe; KOIP(MULMEHT NONE3HOrO ABMraTens.

PacueT 3y6beB MPsIMO3Y6bIX, KOCO3YObIX 1 LLIEBPOHHbIX LIMHAPUYECKMX Nepeday Ha

OCHOBHble TUMbl peAyKTOpoB. CTaHAapTbl Ha OCHOBHbIE NapaMeTPbl PeAyKTOPOB.
Knaccutmkaums n KOHCTPYKUMU NPUBOAHBIX Lieneidl. O6M1acT NPUMEHEHNS LiEMHbIX
B MaLLIHOCTPOEHUN.

28. MNepefjaun BUHT-ranka Ka4eHUs LWaprKoBble U PONNKOBLIE.

29. Knaccudmkaums Banos v oceid. KOHCTpyKLUmMW.

30. Knaccuthmkauma MyqT. PacyeTHble MOMEHTBI.

31. M'nppocTaTnyeckme NOALLUMNHNKN, pacyeT U KOHCTPYKLUW.

32. Knaccugumkanma nogwnnHUKOB KavyeHns.

33. HasHaueHue npyxuH. Knaccudukaums npy>XnH no BUAY Harpy>XeHus n no opme.

34. 3HayeHMe CcMasky MalunH. Knaccudmkaums cnocoboB CMaskMm UM CMa30UHbIX
YCTPOWCTB.

35. OnpegeneHune Xunakoctn. Cunbl, AeACTBYIOWME Ha XMAKOCTb. OCHOBHOE ypaBHEHMe
TMAPOCTATUKW.

36. 3akoHbl Mackans n Apxmumega.
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