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1. ]_le.]'ll/l H 3aJa4Y1 OCBOCHHSA JUCIHHUIIJIUHBI

Henp pucuumianesl «/leTanu MammH ¥ OCHOBBI KOHCTPYMPOBAHHUS» SIBISIETCS U3YYEHUE OCHOB
pacuera U KOHCTPYMpPOBAaHHUA JeTaneld U y3J0B OOIIEro Ha3HAUYEHUs C y4eTOM peXHMa padoThl U CpoKa
ciry>x0b1 MammH. [Ipu 3TOM paccmaTpuBaeTcsi BHIOOp MaTepHajia U ero TepMooOpaboTKa, pallmoOHaIbHbIC
(bopMbl feTasiel, UX TEXHOJIOTUYHOCTh U TOYHOCTh U3MOTOBJICHHUS.

Jletanu MaIvH 3a4acTyl0 UMEIOT CIOKHYIO KOH(PUTYpAIUIO, padOTaOT B Pa3IMYHBIX YCIOBUAX H
JAJICKO HE BCErjla MOXKHO IOJIy4UTh TOYHYIO (GopMmy Juisl ux pacdera. [Ipu pacuerax neraneil mMamuH
[IMPOKO MTPUMEHSIOT pa3jIHyHble MPUONMKEHHbIE W ASMIHpPUYECKUEe (OPMYJbI, B KOTOPbIE BBOJAT
[ONIpaBOYHbIE KO3(PPULMEHTHI, yCTaHABIMBAEMbIC OINBITHBIM IIyTE€M IOATBEPXKIAaeMble IPAKTUKON
KOHCTPYMPOBAHUS M 3KCILTyaTallled MalllKH.

VYcKkopeHHe HayyHO-TEXHMUYECKOro Iporpecca, LIMpOKas aBTOMAaTHU3allds TEXHOJOTHYECKUX
KOMIUIEKCOB U BBIUMCIMTEIBHOM TEXHMKM TpeOyeT HOBOro IOAXO0Aa K IpoekThpoBaHuio. Ilepen
KOHCTPYKTOpaMH CTOMUT 3ajiaya CO3/aBaTh TEXHHKY HOBBIX IIOKOJIEHHUH, KOTOpas He YycTynaja Obl
JYYIIUM MHPOBBIM 00pa3liaM MO HAJEKHOCTH, PECYpCy M 3KOHOMUYHOCTH, 0OeCreunia MHOTOKPAaTHOE
MIOBBIIIEHUE TPOU3BOAUTEIILHOCTU TPY/Ia.

NHkeHepHBI pacdyeT IPOU3BOACTBA IPOIPECCUBHOM TEXHUKM BO3MOXKEH TOIAa, KOIJa
IIPOEKTHpPOBaHNE OyJIeT COOTBETCTBOBATh YPOBHIO TOM TEXHHUKH IO OBICTPOAECHUCTBUIO M IO KAa4eCTBY
uzgenus. JJoctuub Takoro COOTBETCTBUSL MOXKHO TOJIBKO Ha 0a3e IOJIHOM aBTOMAaTU3aluK BCETro Ipolecca
IPOEKTUPOBAHUS — OT Pa3pabOTKH 3a/1aHUs J10 TOJYyYEHHUs KOHEUHOTO IPOAYKTa.

CoBpeMEHHOE NMPOEKTUPOBAHUE, B MPOLIECCE KOTOPOIo IIMPOKO mpumeHsercs OBM, Bkirouaer
CJIEAYIOIINE OCHOBHBIE JTAllbl:

1. mpeBapuTEIbHOE IPOEKTUPOBAHUE;

. 3CKM3HOE MPOEKTUPOBAHMUE;

. TEXHUYECKOE ITPOEKTUPOBAHMUE;

. UCTIBITAHUE 3KCIIEPUMEHTAIIbHBIX 00pa3LoB;

. KOPpEKLMs TEXHUUECKOM TOKYMEHTALUU U BblJJa4a OKOHYATEIbHOI'O ITPOEKTA.
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2.MecTo TUCHUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuunianHa oTHOCUTCA K 0a30BOM YacTu MpoPeCcCHOHAIBHOTO IUKIA. [{1s n3ydeHus: JaHHOM
TUCIUIUTUHBITPEOYETCS 3HAaHUE. TEOPETUYECKON MEXaHUKH, HH)KEHEPHOH TpaduKu, TEOPHH
MEXaHWU3MOB M MallliH, COMPOTUBIICHUE MAaTepUAJIOB, MAaTEpUATIOBEICHHE.

3. Tpe0oBaHusi K pe3yJIbTaTaM OCBOEHUSI IMCHUTIIMHBI

Kon mo ®I'OC NuaaukaTopsbl 10CTHKEHUSA ILnanupyemsle pe3yabTarThl
o0yyeHHs1 1O  JUCHUILINHE
3YB)

Oo6menpodgeccuoHaIbHbIE

OIIK-9 Cnocoben OIIK. 9.1. 3HATh! 3namy:

y4acTBOBATh B | MEXaHUYECKHE, TEXHOJIOTUYECKHE, | - KIIAaCCH(HUKAIIMA MEXaHU3MOB,

pa3paboTKe MPOEKTOB | IKCIUTyaTallMOHHBIEC. Y3JI0B U JIeTaJIel; OCHOB

15631 (S 15071 9KOHOMHYCCKHC NapaMeTpbl | TpOEKTUPOBAHUA MEXaHU3MOB,

MAaIIMHOCTPOEHHSL. TNIPOEKTOB M3/IENNH; cTaguil pa3paboTku; TpeOOBaHMIMA

OIIK. 9.2. YMETb: | k neTansM, KPUTEPHEB
HCTIOJIb30BaTh _ TapaMeTPhl | haGoT0CHOCOGHOCTH 1
IPOCKTOB  M3NCMMH  IPH  HX | prpygqiomumx Ha HUX (AKTOPOB.

MPOEKTUPOBAHUY;
OIIK. 9.3. uMeTh HaBBHIKH:
pa3paboOTKH TPOEKTOB M3ICITHIA.

MexaHnyeckux nepenay:
3yOuaTsle, YepBAYHbBIE,
IIJIaHETapHbIE, BOJTHOBBIE,
pBIYaXHbIE, PPUKIIMOHHBIE,
PEMEHHBIE, LICTIHBIE, lIepeaadn
BHUHT-TaliKa; pacyeT nepenady Ha
IIPOYHOCTB; BAJIbI U OCH,
KOHCTPYKIUS U PacyeThl Ha
IIPOYHOCTH U KECTKOCTB;




NOAIIAIHUKN KaYeHUs U
CKOJIBXKEHUS, BEIOOP M pacyeThl
Ha MPOYHOCTb; YIUNIOTHUTEIIbHBIC
YCTPOMCTBA; KOHCTPYKIIMHU
MOIIMITHUKOBBIX Y3JIOB
CoenuHeHu aeTanen:
pe3b00BBIC, 3aKIICTIOYHBIC,
CBapHbIE, MasiHbIE, KJIEEBBIE, C
HAaTATOM, IIIOHOYHbIE, 3yOUaTkIe,
MTU(GTOBBIC, KJIEMMOBBIC,
npoUIIbHBIC; KOHCTPYKIUS U
pacyeTbl COeJMHEHUH Ha
MPOYHOCTH; YIPYTHE DJIEMEHTHI;
My Thl MEXaHHYECKHUX MTPUBOJIOB;
KOPITYCHBIE JIETaIM MEXaHU3MOB;
Ymemn:
- BBITOJIHATH CTAHJAPTHBIC BUIBI
KOMIIOHOBOYHBIX,
KHHEMATHYCCKUX, JUHAMUYECCKHX
Y IIPOYHOCTHBIX PACUETOB;
- TI0JIb30BaTHCS MMCIOIICHCS
HOPMATHBHO-TEXHUYECKOU U
CIIPABOYHOM JJOKYMEHTALIUEH;
Bnaoemo
- HaBBIKAMU  HCIOJL30BaHUS
3aKOHOB TPEHMS, COCTABJICHUS U
peuIeHusl ypaBHEHUI
PaBHOBECHSI M 3aKOHAMHU
JIBUKCHUS MCXaHH3MOB.

4. O0beM IMCUHMIJIMHBI M BU/IbI Y4eOHOH padoThl

Tabaunal
Bcero yacos
B . 4acoB/3a4.e]] Cemecrpni
U y4eOHoi padoThl 5 -
0D0 300 0D0 300

KonTakTHas padora (Bcero) 32 14 32 14
B ToMm uncrne:
Jlexun 16 8 16 8
[Tpaktnueckue 3anstus (I13) 16 16
Cemunapsl (C)
JlaGopatopusbie pabotsl (JIP) 6 6
CamocrosiTejibHasi padoTa (Bcero) 112 130 112 130
KypcoBoii mpoekT
KonTponbnas pabota
TeMbl 1J11 CAaMOCTOSITEIILHOTO U3YUCHUS
[ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 86 86
[ToaroToBKa K KOHTPOJIBHBIM paboTaM,
KOJUTOKBUYMaM
[ToaroroBka K oT4eTaM 1O Ja0OPATOPHBIM 100 100
pabotam
IToaroroBka k 3auery




[TonroroBka K SK3aMEHY 26 30 26 30
Bua oruérHoCTH OK3 K3 K3 OK3
144 144 144 144
OO0masi TPy10€eMKOCTb M CUUILINHBI
4 4 4 4
5. Conepixanue QM CHUNTHHBI
5.1. Pa3ngenbl JUCHUILIMHBLI H BHABI 3aHATHH
Taoauna 2
Yacel Yacel
HanmenoBanmue pasiesa Yacel
Ne NPaKTH4YecKux | Jiaboparopubix | Bcero
n/n AHCIHILIAHEL T ’HeKH"OHHUHX 3aHATHH 3aHATHH 4JacoB
ceMecTpam 3aHATHIA
OCHOBHBIE TTOHSTHUSA
1 | Kypea: «/leranu mamuH u 2 9 4
OCHOBBI
KOHCTPYHUPOBAHUSD»
2. | Mexanuueckue nepenadm 2 2 4
3. | Peménnbie nepenaun 2 2 4
Hunuaapuaeckue 9 4
3yOuarele nepegadn
5 Konunyeckue 3y0uareie 2 9 4
nepeaaun
6. | Bansr u ocu 2 2 4
7. | IlogmMIHUKY KadeHus 2 2 4
8. | Pe3p00BBIE COeTMHEHUS 2 2 4
5.2. JIeKIIMOHHBIE 3aHATHSA Taoauma 3
Pas- HaumenoBanue
e pasnena Conepxanue TMCHUILINHBI
JUCIUILINHDBI
OO6mue cBeieHUs O eTalsaX U y3iax. TpeboBaHusi K MallnHaM
OCHOBHBIC TTOHITHUS Y KOHCTPYKIUU jAeTaneit MamuH. Kpurepun
1 Kypca: «/lerammn paboTocrnocoOHOCTH U pacuéra AeTtayen MamuH. Ctaauu
MAaIlIMH ¥ OCHOBEI pa3paboTKU U MPUHIUIIEI KOHCTPYHUPOBAHUS. DIEMEHTHI
KOHCTPYUPOBAHUSD) METOAMKHU MPOCKTUPOBaHUS. BEIOOP AOMyCKaeMbIX HANPSKEHUIH
Y BbIUKCIIeHHE KOA((OUIIMEHTOB 3amaca MPOYHOCTH.
Haznauenue u pons nepeaau B Texuuke. [IpuHuun paboTsl 1
5 MexaHn4ecKkue KpaTkas Kiaccupukanus Mexannueckux nepeaad. OCHOBHBIE
nepenayu XapakTEpUCTUKHU Iepenad. KunemaTuyecknii U CUiIoBOU
pacy€Tsl MPUBOJA.
O6mme ceenenus. Kunemarnueckue u reoMeTpHIeCKue
3 Peménnrie nepenaun cooTHomeHus . CUJIbl U CUJIOBBIE 3aBUCUMOCTH PEMEHHOU
nepenade. Hampsoxkenus B peMEHHON niepenayve.




v apuaeckue
3yO4aTheie epeaadn

O6mmue cBenenus. ['eomeTpust u kuHeMaTnka. KoHTakTHBIE
HaINpsDKEHUS M KOHTAaKTHAs MPOoYHOCTh. CHITBI IeHCTBYIONINE B
3anerieHnn. Kputepun paboTocrmocoOHOCTH U pacyera.
Pacuernas Harpyska. Pacder npsiMo3yObIX IIMITHHIPUIECKUX
nepeaay Ha mpoYHocTh. OcOOEHHOCTH pacueTa KOCo3yObIX U
IIEBPOHHBIX HWINHAPHYECKUX nepenad. CHitbl IeHCTBYONIHE B
3anerieHny. JlomyckaeMble HapsHKCHUSL.

Konuueckue 3youarsie
nepegauu

O6mue cBenenus. ['eomeTpuyueckre napaMeTpsbl U CIOCOOBI
M3TOTOBJIEHUS niepenad. Kunemarudeckue napameTpsl nepejay.
Cunpl B 3auemienun. Pacyer npouyHocty 3yObeB..

UYepBsuHble TIEpeayu.

Oo6ume ceenenus. ['eomeTpuueckre mapamMmeTpsl 1 CiocoOb
M3roToBIIeHUs nepenad. Kunematuueckue napamerpsl nepea.
K.IL.JI. uepBsiunoit nepeaaun. Cuiibl B 3anerienuu. Pacuer
IIPOYHOCTHU 3yObeB. MaTepualibl U IOIYCKAaeMble HAMPSIKEHUSL.

Bausl 1 ocu

OOu1ue cBeneHus, Ha3HaYEHNUE, KOHCTPYKTUBHBIC 3JIEMEHTHI.
IIpoeKTHPOBOYHBIN pacyeT BajJOB HAa IPOYHOCTh U JKECTKOCTb.

IMommmnHuukn
CKOJIBEXKEHUS

OO6mume cBeeHs U Kiaaccudukaius. Y ciaoBus paObOThI U BHJIBI
pa3pylIeHHs MOAIIUITHUKOB CKOJIbKeHUsI. TpeHnue u cmaska
MTOIIMITHUKOB CKOJIbXeHUS. [IpakTnyeckuii pacyer
MOAIINITHAKOB CKOJIbKEHHS.

IToammMnHuKY KauyeHUs

OO6mue cBeieHus U KiaacCupUKaIus. Y CIIOBHS pabOThI
MOJIIIUITHUKOB KAUCHUsI, BIMSIOIIME HA €ro
paborocnocoOHOCTh. [TpakTHueckuii pacyeTt (moaoop)
ITOJIIITUITHUKOB KaYCHHUS.

KoHCTpYKIIMY MOIIUITHUKOBBIX Y3JIOB.

10

CoennaeHnd aeranei

O6H_II/Ie CBCACHUA N KJ'IaCCI/I(bI/IKaI_II/IH. 3aKJ'IeH0‘lHLIe, KJICCBBIC,
IIasAHBIC, MTH(bTOBBIG, KJICMMOBBIC, C HATATOM U HpO(i)I/IJII)HI)Ie
COCOIMHCHUAI. I[OCTOI/IHCTBa, HCOOCTATKHU, o0J1acTh IMPUMCHCHUA.

11

Pe3r00BEIE
COCIMHECHUS

Pe3r0a, ocHOBHBIE TapameTpbl. KpenexxHbie 1eTanl | TUIIBI
coequHeHUI. MaTtepuansl KpenexxHbIx coeinHeHnid. Kpurepun
paboTOCIIOCOOHOCTH U PACUEThI PE3HOOBBIX COCTUHEHUM.
OcoOeHHOCTH pacueTa IPYNIOBBIX COSAMHEHUA.

12

CBapHBIe COCOUHCHUSA

OO6m1as XxapakTepucTUKa CBapHBIX COCTMHEHUM. THUIIBI IIIBOB,
pacyeT Ha MPOYHOCTh CBAPHBIX IIBOB, HArPYKEHHBIX
LEHTPAIBHON CUJIOM, MOMEHTOM U MPU UX COBMECTHOM
JIEHCTBUU.

13

[IInoHoYHBIE,
3yOuaThie (ITUIEBBIC)

Marepuai IIOHOK U J0IycKaeMble HanpsbkeHus. OLeHka
COCMHEHUH MPU3MATHIECKIUMH IIMTOHKAMH U UX TIPUMEHEHHE.
PazHOBUIHOCTH IIIMIIEBBIX coerHeHnd. OOmme 3aMedanus 1mo
pacyeTy MIMOHOYHBIX W NUTUIEBBIX cOeTUHEHNH. OCHOBHBIC
KpUTEpUH pabOTOCIIOCOOHOCTH U pacueTa.

14

Yrpyrue 31eMeHTbI

[pyxunsbl. O01IME CBECHNS, HA3HAYEHHE U KJIaCCU(pUKaIU.
KoHcTpyKIns 1 OCHOBHBIE TEOMETPUUECKNE TTAPAMETPBI.
OCHOBHBIE pacYeTHbIE 3aBUCUMOCTH.

PesunoBsle ynpyrue siaemMenTsl. O01acTh IpUMEHEHUS.




MydTsI

OO0mue cBeneHus, Ha3HAUYECHUE U KiiacCupUKanus.
15 MEXAHUYECKNX m A i (uxan

OcHoBHBIC PaCUYCTHBIC 3aBUCUMOCTH.

MIPUBOIOB
16 Kopnychbie netanu OO6mue cBeieHus, HA3HAYeHUE U Kiaccudukanus. MaTepuaiibl
MEXaHU3MOB KOPIYCHBIX J€TaJe U CIOCOOBI UX U3TOTOBICHUS.

5.3. JlabopaTopHble 3aHATHS

JlaBopaTopHbIil MPaKTUKYM HE MPEAYCMOTPEH

5.4. llpakTH4YecKue 3aHATUSA

Tabauua S
Ne HaumenoBanue pasjaeia
u/n e — Copaepixanue pasgena
OcHoBHble NOHATUSA Kypca: | Pacuér nomyckaemblX HanpsyKEeHUM M BBIYMCIECHUE
1 «/leTanu MamuH 1 OCHOBBI K03 UIIMEHTOB 3amaca MPOYHOCTH
KOHCTPYMPOBAHHUSI»
2 MexaHnnyeckue nepegadn KunemaTnyecknii CHUI0BOM pacyer nepenay
3 Peménnble nepenaun Pacuér knmHOpeMEHHBIX nepeaay
4 [Munuaapuyeckue 3youartsie Pacuer nunuHapuueckux 3y0yaTbix rnepeaay
nepeaadu
5 Konunueckue 3youarsie Pacuer koHHYeCcKuX 3y0UaThiX nepeaad
nepeaadu
7 | Banel u ocu Pacuer Banon
8 | IloqmunHUKYM KaueHus PacyeT NoAIMITHUKOB Ka4eHHUs
11 | Pe3b00BbI€ COEIMHEHUS PacueT pe3p00BbIX COeMHEHUH

6. CamocTosiTeIbHAsI pa00Ta CTYAEHTOB MO THCIUIIHHE
CamocrositenbHast padota o nucuuruinae coctaiseT: ODO 93 yaca; 300 128 vacos.
[Tporpammoii TpeaycMaTpUBacTCsl CaMOCTOSTEIBHOE OCBOCHHE 4YaCTH pa3lelioB Kypca. PesymbraTom
n3ydenust spisercss KypcoBoil mpoekT (KII) o6pemom 20-30 crpanui. Ilocne cobecemoBaHusl M 3alIUTHI
KypCOBOI'0 IPOCKTAaW TEMbl CHUTAKOTCA YCBOCHHBLIMMH. Ha HU3Yy4YCHUC TEM WU JId BBIIIOJIHCHUA KYPCOBOI'O
NpOEKTa M 3aIuTy otBoauTcs 93 vaca.
TeMblI 1J151 CAMOCTOATETHHOT0 U3YYEHUS
1. OpUKIMOHHBIE TIEpeIauH.
2. YepBsuHBIE ITepeaadn
3. CBapHbIe COEIMHEHUS.
4. lllmoHouHsbIe, 3yOuaThie (IIJIUIEBbIE) COSTUHEHUS
5. Yopyrue seMeHTHI.
6. KoprrycHble geTanm MeXaHu3MOB.
7. MydTBl MEXaHMYECKUX TPUBOJIOB.

Tembl KypCOBBIX IPOEKTOB

n/n




1 3apanue Ne 1-3. CrnpoekTupoBaTh MPHUBOJ IIEMHOTO KOHBEHWEpa ¢ IMWJIWHIPHUYCCKUM
psIMO3yOBIM TOPU30HTAIBHBIM peaykTopoM L1 1 pemenHoii nepeayeit

2 3ananue Ne 4-6. CrnpoekTHpoBaTh MPHUBOJ JICHTOYHOTO KOHBEWepa ¢ KOHHYECKUM
MPsIMO3yOBIM TOPU30HTAIBHBIM penykTopoM K1 u pemMeHHoi nepemnaueit

3 3apanue Ne 7-10. CnpoekTupoBaTh MPHUBOJ IIEMHOTO KOHBEHEpa € IHUIWHIPHUYCCKUM
KOCO3yOBbIM ropu30HTaJIbHBIM peaykropoM L1 u peMmenHoi nepenayeit

BAPUAHTBI 3AJAHUI KYPCOBOI'O ITIPOEKTA
Bri6upatorcs cTyieHTaMH 110 HOMEPY CBOEH 3a4€THOM KHMKKU

BapuanTtsl 1-3 (umHgpryeckas mpsaMo3yoas repenada)
3aJJaHHs HA KyPCOBOW MPOCKT COCTABJICHBI 10 MHOTOBapUAHTHOM CUCTEME

Peovk / 1

_._._|\

IeKIMPOOBUSA

Bbapaban

IIpeanociennsas nugpa mudpa
Momocts, | 1 2 3 | 4 | 5 | 6 7 8 9 !
P3, kBm 0
2,0 2,5 3,0 3,5 4,0 4,5 5,0 55 6,0 6,5
VIIoBas Iocaenuss nugppa mudpa
CKOPOCTD 1 2 3 4 5 6 7 8 9 10
Wa, pad/c 20m | 22n | 23n | 2,5 | 2,7% | 2,8% 3,0n 32n | 3,3n 3.4%

BapuanTtsi 4-6 (koHHYecKas mpsiMo3y0ast repeaayda)
3aJJaHMs Ha KypCOBOW MPOEKT COCTABJICHBI 10 MHOTOBapUAHTHOH cucTeme

nexmpoodsuza

_ _@/

Knunopemennas

Peoyk

L 1
JE—




Ilpeanociaennsas uudpa mudpa
Momocts, 1 2 3 4 5 6 7 8 9 [10
Ps, kBm 56 |25 |60 |65 |70 |75 [80 |85 |90 |95
VrIoBas Hocaennss nuuppa mmdpa
CKOPOCTb 1 2 3 4 5) 6 7 8 9 |10
Wa, pad/c 3,0r | 3,0m 30m | 3,0m 30r | 4,0n |4,0n 40m | 4,0n 4,0m
Bapuantsl 7-10 (uunuHIpuyeckas Koco3yOasi mepeznaya)
3a/IaHMs Ha KYpPCOBOM ITPOEKT COCTABIICHBI IO MHOTOBAaPUAHTHOM CUCTEME
Knunopemennas
|
Hh fit
H i dnekmpoosuecam
Peoyk / -
\ bapaban
Hpennocaenuss uudppa mmdpa
Mommocrs, 1 2 3 4 5 6 7 8 9 |10
Ps, kBm 150 | 140 [ 130 | 120 [ 110|100 | 90 | 80 | 70 | 6,0
VIIoBas Hocaenusas nudpa mudpa
CKOPOCTD 1 2 3 4 5 6 7 8 9 10
Wa, pad/c 23n | 22n | 2,0n 1,8m 1,77 | 1,8x | 2,0m | 22n | 2,3=® 2,41
JTanbl KYPCOBOI0 IPOEKTAa
Ne JTanbl KYpcoBOro npoekra Beero
n/n yp P 4acoB
1 | BeiOop anexkTpoaBUraTenst ¥ KHHEMaTHYeCKUil pacyeT mpUBoa 1
2 | Pacuer kiimHOpeMeHHOMH (LIEHOW) nIepeaaun 1
3 | Pacuer 3yOuatsix kKomiec perykTopa 1
4 | Pacuer BanoB peaykTopa U MIMOHOYHBIX COSTUHEHUN 1
5 KoHCTpyKTUBHBIE pa3Mepsl KOPITyca, KPBIIIKH, BaJOB, MOAIIUITHUKOBBIX 1
y37I0B M1 KOMITIOHOBKA PEAYKTOpa
6 [TpoBepouHBIii pacueT BajoB pelyKTopa, MoA00p MOAIIUITHUKOB U 1
MPOBEPKa X JOITOBEYHOCTH




Yeprex y3mna pegykropa 1

Yeprex 3y0uaToro Koyeca peaykropa 1

YepTerk THXOXOTHOTO Bajla peayKTOpa 1

10 | COopounblii uepTEx penyKTopa 1
Bcero Ha KypcoBoii mpoexkT 20/1

Ilepeuyenn yueOHO-MeTOoAMYecKOro odecnievenust A CPC

1. Kyxmun H.I'., Kykmuna I'.C., XXurtkos B.K. Jletanu mamms. - M.: AGpuc, 2013. - 311 c.
2.Epoxun M.H., Kapnt A.B., Co6oneB H.A., u.T.1., Jleranu MamyH U OCHOBBl KOHCTPYHPOBAHUS.
- M.: KomnocC, 2005. - 462 c.

3. M.A. Caunos, A.A. Mycaes, A.A. lllyaunos, P. A. Bypcaros.MeToanueckue peKOMEHAANU K
BBITTOJTHEHUIO KYPCOBOTO IIPOEKTa M0 TUCHUILTHHE «JleTann Mammny, pa3zaen «MexaHndeckue

nepenaun» , 2018

7.

OueHouyHbIe CpecTBa

Texymmuii kouTpoJb (OO6pazer 3aaHus 110 TEKYIIEMY KOHTPOJIIO)

3AJTAHUE No 2

Conep:xanue 3a1aHus

OCHOBHBIE XApaKTCPUCTUKH IICPCaal.

BpaHIaTe.HBHOG ABHWXKCHUC 1 €TI0 POJIb B MallIMHAX U MCXAaHU3MaAX.

[Tpuniun paboThl 1 KpaTKas Kiaccu()UKaus MEXaHMYECKHX Tepeiad.

OCHOBHBIE XApaKTCPUCTUKH IICPCaal.

a|hwNe|Z

Kak Ha3bIBAIOT MEXAHM3MBI IIEpeNalolue paboTy JBUraTels UCIOIHUTEILHOMY OpraHy
MAalIuHBI? a) meraab  6) y3€Jl  8) PEAyKTOp

[Togo0Opath THII 3JIEKTPOIBUTATENST MIPUBOJIA KOHBEHEpa COCTOSIIETO U3
KJIMHOPEMEHHOM, IEMHOM mepenadyn M pelyKTopa, K.IIJ. KOTOPbIX COOTBETCTBEHHO PAaBHBI
0,95; 0,95; 0,97. MomHocts Ha BemomoM Bamy P,=4000kBtr , yrmoBas ckopocTsb

w, =6,28¢™

PyGesxxnbiii koHTpoab (OO6pasern 3aganus 1-oif pyOexHOMN aTTecTalum)

Obpaszern 6miiera
JleTanu MalvH U OCHOBBI KOHCTPpYUpOBaHus KaproukaNel

1.ITo xako#t popmyiie onpeaenuTcs: (PpakTHIECKOe MEKOCEBOE PACCTOSHUE
KIIMHOPEMEHHOMU Iepeadyn?

20— 7(D, - D,)++(2¢ - (D, - D, )} -8(D, - D, }

a) A, = 3
20— (D, + D,)++/(2¢ - #(D, + D, )}’ -8(D, - D, )
0) A4, = g
20— 2(D2 - D2)+ /(2¢ - 2(D? - D?) ~8(D? - D?)
a) A, = 3

20aju1a




2. Ilo pe3ynpTaTaM UCHBITAaHUS B OJMHAKOBBIX YCIOBMSIX NAPTUU U3JIEIHM,
cocrosimedt u3 1000 mrr., mocie Hapa6otku S000 4 BeimIM U3 ctpost 100
u3nenuii. KakoBa BepoaTHOCTh 6€30TKa3HOU PabOThI?

40anna
3. OnpenenuTs CUily, OT BO3JACHCTBUS PEMHEN KIIMHOPEMEHHOM Mepeaayu,
JEeICTBYIONLYIO Ha Bajibl. ECiiv M3BECTHA cuila peABapUTENbHOIO HATSHKEHUS
pemueii 1200 H, u yron o6xBara pemHEM MeHbIero mkusa 120°.

46anna
4. Yemy paBHa MHTEHCUBHOCTb OTKA30B IMMapTHH U3aenuil, cocrosaueit u3 800 mr.,
eciu nocie HapadoTku 3000 4. BeIUM U3 cTpost 60 u3menuii?

5 OamioB

5. [TogoOpath THI JEKTPOABUTATEINS MPUBOAA

KOHBelepa COCTOSIIET0 13 KIMHOPEMEHHOM,
IEMHOW TIepeayd U PeayKTOpa, K.IT1. = L
KOTOPBIX COOTBETCTBEHHO paBHbI 0,95; 0,95; 0,97. T
Moutsocts Ha Betomom Bany P, =4000xBrT | =
-1 1
yIJIOBasi CKOPOCTh (D3 = 6,28c™. p— x
x

5 Oayu1oB

Bonpocsl k nnepBoii arrecranuu

Kakyro KOHCTpYKIIMIO Ha3bIBAIOT TEXHOJIOTHMYHONU?

Uto Ha3bIBaeTCsl KOHCTPYUPOBAHUEM?

UYro Ha3bpIBaeTCA MPOSKTUPOBOYHBIM U IPOBEPOYHBIM pacueToM?
[Tepeunciure OCHOBHBIE KpUTEpUU PAOOTOCTIOCOOHOCTH JeTanei MammuH?
Yro Takoe nerans?

Uro Takoe y3en?

Yro Takoe MexaHU3M?

Haiite onpesenenne napaMeTpam Mo KOTOPhIM OLIEHUBAIOT COBEPLICHCTBO JETAJH.
UYem xapakTepu3yeTcst HaIe)KHOCTh I€Tall MalluH?

0. Yem xapakTepusyeTcss SJKOHOMHYHOCTD JIETAId MAIIHH?

1. Uro Ha3bIBaeTCS HMHTEHCUBHOCTBIO OTKA30B?

RRoOoo~NoOR~WNE

12. Iepeuncnure XapaKTEPUCTUKH KA TIEPEMEHBI HANTPSDKEHHA AeTaneld MallluH U YKaXHUTe

3aBUCHUMOCTb MEX]ly HUMHU.
13. Kakoe 3HaueHHne nMeeT yHU(UKAIUS 1eTalleil U y3JI0B B MAIIMHOCTPOSHUH?

14. Kakoe TeXHHUYECKOC M 3KOHOMHYECKOE 3HAUCHHUE HUMEET TEXHOJOTMYHOCTh MallliH, UX Y3JI0B U

nerajen?
15. B xakux ciydasix BO3HUKAIOT KOHTAKTHbIE HAIPSKEHUS?

16. 3anummre Gpopmyny ['epra, mpuMeHseMy0o JJIs pacueTa 3y0uaThlX KOJec 0 KOHTaKTHBIM

HATPSDKCHUSIM.

17. KakoBo Ha3HaueHNE MEXaHMYECKHUX Tepenaq?

18. [aiiTe xiraccupuKamuio MeXaHMIeCKHUX Tepead.

19. Kaxk onpenensitor nepenatounoe otHomenue u KI1/| mexanndeckux nepenaq?
20. JlatiTe kmaccudukaruio 3y09yaTeIX mepeaay.

21. Ha3zoBuTe KMHEMaTHYECKHE XapaKTEPUCTUKN MEXaHUYECKUX Mepenay?

22. KakoBbI OCHOBHBIE JIOCTOMHCTBA 3yOYaThIX Ieperad M0 CPaBHCHHIO C IPYTHMH Tepeaadamu?
23. KakoBbI TOCTOMHCTBA M HEJJOCTATKA PEMEHHOHN Mepenady MO0 CPaBHEHHUIO C APYTUMU




nepeaadyamMu’?

24. Kakue pa3nuyaroT BUABI 3yOUaThIX Tepefad W TAe WX MPUMEHSIOT?

25. Kakue OKpy>XHOCTH 3y04aThIX KOJIEC HA3bIBAIOTCS HAYAIbHBIMU?

26. YUto Ha3bIBaeTCS NETUTEIBHONW OKPYKHOCTBIO 3y0UaToro kKoneca?

27.Yto Takoe mar u MOJayib 3yOneB?

28. ChopMynupyiiTe OCHOBHYIO TE€OpEMY 3y0UaTOro 3aIeruieHus ?

29. Kakoe MakcMMaJIbHOE TepelIaTOYHOE YHUCIO JOMYCKAeTCs Ui OAHOM IMapbl
pa3IMYHBIX BUIOB 3yOuaThIX mepenau?

30. Kakue pa3nu4aroT BUABI 3y0UaThIX PEIyKTOPOB IO YHACITY Iepeaadu, mo ¢opme
Kojec, o ¢opMe 3yObeB U IO PACHOJIOKEHHIO BajoB?

Py6esxknbiii koHTpOb (OO0pazer 3a1anus 2-0i pyOeKHOHN aTTECTAIN)

O6pa3er 6wmtera
Jleranu mamuH ¥ ocHOBBI KOHCTpyHpoBaHuss  Kaprouka Ne6

1. ITo xakoii popMyse mpoBOAUTCS NMPOBEPOUHBIN pacyéT Ha MOBEPXHOCTHYIO
KOHTaKTHYIO IIPOYHOCTh 3yObeB KOHMUYECKOH mepenaun?

R-L2 +1)

a) o, =436- . Ky, Ky, <[oly,;
2 2
P-JUZ+1
6) o, =470- Ky Ky <[oly,
‘9H ) de2 -b
P-U* +1)
6) oy =376 |1-—=r—.K, K, K, <[o], .
d,-b, o 206amna
2. OnpenenuTh ASNUTEIBHBIN IUaMeTp KoJeca, €ClIM YUCIIO 3yOheB KoJieca
paBHO 120 mITYK, a OKpY>KHOH 1m1ar 3yobeB 9,42 MMm.
40amna
3. Onpenenuts AETUTEIbHBIN TUaMETp Kojleca, eClIi YUCIIo 3yObeB KoJieca
paBHO 120 mITYK, a OKpY>KHOM 1m1ar 3yobeB 9,42 mm.
46anna

4, OHpeI[eJ'II/ITB AUaMETPp KOHIIA BaJia U3TOTOBJICHHOI'O U3 MaTCpHraJia: CTallb 40X,

yIIydllleHUEe, e KPYTSIIUA MOMEHT Ha Baity paseH 1125 H-m.
S50amioB




5. llInudoBanbHBIN KPyr pydyHOTO TOUMIIA 7
IIPUBOJIUTHLCA BO BPAIIEHUE OT PYKOSTKU
yepes NpsAMYI0 HUJIHHAPUYECKYIO -
nepegady ¢ BHyTPEHHHUM 3alleTIICHUEM. H
Onpenenuts nenuTeabHble AUAMETPHI, |
JIMaMeTpPBhl BEPILIUH KOJIEC, MEKOCEBOE -
paccTosiHue , a TakKe MepeaaTouHoe YUCIo

U YTJIOBYIO CKOPOCTH BaJia UTH(OBAIBHOTO
Kpyra, €Clii U3BECTHBI ITapaMeTphl Mepeladn: 7

1P

—_—X——

z, =16; z,=96; m=15mu; @, =42c";
5 G6aynoB

Bonpockl Ko BTOpoOii aTTecTaluy 1Mo JUCUUILIHHE:

=

Kakue cuiibl JeicTBYIOT B 3alleINIEHUH MPSIMO3YObIX LIUIMHIPUYECKUX 3y0UaThIX

KOJIEC ¥ KaK MX OMpeestoT?

3. Kakue cuiibl 1eiicTBYIOT B 3alleIUIEHUHM KOCO3YObIX LMJIMHAPHUUECKUX 3y0UaThIX
KOJIEC ¥ KaK MX OMpeestoT?

4. Kaxue cuibl 1€HCTBYIOT B 3alleTJICHUH KOHUYECKHUX 3y0UaThIX KOJIEC U KaK X
onpenensor?

5. Kakue Buapl TepMUYECKOW U XUMHUKO-TEpMUYECKOW 00pabOTKU 3yOneB

OPUMEHSIOT Ui MX YINPOYHEHHUs?

ITo kakuM npuYMHAM 3yOuaTble Nepefadd BBIXOAAT M3 CTpos ?

KakoBo ycnoBue npupadaTbiBa€MOCTH 3y0UaThIX KOJIEC?

8. Ilo kakoMy 3y04aTomy KoJjiecy POU3BOAMTCS pacyeT 3yObeB HAa KOHTAKTHYIO
IIPOYHOCTH U MoYeMy?

9. Kakue pasznuyaroT BUbl PEMEHHbIX Nepefady U e UX MPUMEHSIOT?

10. Kakue paznuyaroT BHABl peMHEH 1O (opMe HX IMOIEepPeyHOro CEYeHHS?

11. Kakoe ckoibKeHHe peMHsI BO3HUKAET B PEMEHHOH nepeiaue 1oJ] Harpy3Koit?

12. [Touemy BO3HHMKAET YIPYroe CKOIbKEHHE PEMHS, H YEM OHO XapaKTepHu3yeTcsi?

13. Cpopmynupyiite BelpakeHue U1l ONPEAETICHUS CHIIBl HATSXKEHHUs Beayllei
(naOeraro1iieil) BETBU peMHs?

14. Copmynupyiite BelpakeHue JUIsl ONpeAeTIeHNUs CHUIIbI HATSXKEHHUsT BEAOMOMN
(cOeraroiiieit) BeTBU pemMHs?

15. Kak ompenensoT nepeaaToyHOe YUCIO PEMEHHOU IMepelaud C y4eToM
IIPOCKAJIb3bIBAHUS PEMHS?

16. ITouemy 060/ IIKKMBA MJIOCKOPEMEHHON Tepe1auy BHIMOIHSAIOT BBITYKJIBIM?

17. Kakue pa3nuyaroT BUAbl IPUBOAHBIX LIETIEH.

18. KakoBbl JOCTOMHCTBA M HEIOCTAaTKU LIEMTHOW Mepejauyd U Tae €€ NPUMEHSIOT?

19. Kakue nmorepu IMEIOT MECTO B IIEMTHOM nepenade u yemy paBeH e KIIJ[?

20. Kakue paznuyaroT BHJbBI YEPBSKOB M YEpBAYHBIX mepenad?

21. KakoBbI IPeUMyIIECTBA U HETOCTATKU YEPBSIUHON NIEpeayn 10 CPaBHEHHUIO C
3yOuaToil U Tae ee MPUMEHSI0T?

22. Kak onpenensiercs KI11 yepBsianoii mepenaun?

23. YeM xapakTepH3yeTcsi CaMOTOPMOKEHHE YEPBIUHOI nepenaun?

24. VI3 KakuX MaTepuasoB U3rOTOBJISIIOT YEPBAKH U YEPBSIUHBIC KoJieca?

25. YeMy paBHO MUHUMAJILHOE YHCJIO 3yObEB YEPBSIUHOTO Kojeca?

26. Kakvie cuITbl IEMCTBYIOT Ha YEPBSIK M HA YEPBSIIHOE KOJIECO M KaK MX OIMPEIeIISIOT?

27.Yro Takoe BaJ U OCb?

28. Ha3zoBuTe KOHCTPYKTHUBHBIC DJIEMEHTHI Baa?

29. JlaiiTe onpeaeneHne NOJIIUITHUKY CKOJIBKEHUS U MOAIMITHUKY KauyeHHs ?

30. Yro Takoe pe3nba?

31. Ilepeuncnure OCHOBHbIE KpENEXKHBIE I€TAIN Pe3bOOBOr0 COETUHEHUS?

32. Kakwue cBapHBI€ IIBHI BB 3HaeTe?

33. Koraa npuMeHsOTCS MIOHOYHBIE U IUTUIEBbIE COeTUHEHUS?

N

~No



34. Ha3naueHue X0J10BOI pe3bObI?
35. B 4em paznuune MeTpUYECKON U JFOHMOBOH pe3n0?
36. Haznauenue Myt npruBooB?

Bonpocsl K 3a1uTe KypcoBOro nNpoeKTa

1. Yro Takoe mexanuzm? - MexaHuU3M — YCTPOWCTBO i nepefaun JaBrkeHHs. (COBOKYITHOCTh
3BEHBEB, MPEIHA3ZHAYCHHBIX JUIsI IPe0Opa30BaHUs OJJHOTO BUIA ABMKEHUS B JIPYTOi)

2. 3BeHo ? — OaHAa MIM HECKOJIBKO JKECTKO COSIUMHEHHBIX JIeTaliel, BXOAMIINX B COCTaB MEXaHH3Ma.

3.BxonHoe 3BEHO? — DIEMEHT MEXaHUM3Ma, KOTOPOMY COOOLIAE€TCsl BUIKEHUE OT COIPSIKEHHBIX
MEXaHH3MOB.

4. BoixogHO€ 3B€HO? — DTO 3BEHO, COBEPILAIOLIEE IBUKEHUE, JUISl BBHIIIOJHEHUS KOTOPOIO CO3J1aH
MEXaHH3M.

5. lerans? — M3nenue, U3roToBIEHHOE W3 OJHOPOJHOTO Marepuana 0e3 MpUMEHEHHs] COOpOYHBIX
ornepanuu.

6.Coopounas egununa? — (Y3en) — HU3A€IHE BBINOIHAIONIEE HEKOPYIO (YHKLIUIO B MEXaHU3ME,
MOJIy4aeMoe IyTeM COOpKH.

7.Kakoii mapamMeTp HCIONb3yeTcs IS CTaHAapTU3AIMU 3y0UaThIX 3arerieHui? — Moynb nepenadu
(oTHOMmICHNH Mmiara t MEXAy 3yObSMH IO JCTUTEIbHOW OKPYXHOCTH K 4HCIy T, T.e. M = t/m ) . Bce
OCTaJbHbIE T€OMETPUUECKUE MapaMETPhl PACCUUTHIBAIOTCS B 3aBUCHMOCTH OT MOAYJSI U 4Yucen 3yObeB
COIPSI’KEHHBIX KOJIEC.

8. Kak onpenenuts AuamMeTp AeIUTENbHON OKpYKHOCTH 3y0uaToro kojeca? — Ecinu u3BecTeH Moayb
(m) u ymco 3yoneB (2), To d=m*z,

9.MexoceBoe paccTOsHUE B Iepeaade B 3aBUCHUMOCTH OT MOayisi (M) W umcen 3yObeB (Z1,Z2)?-
MeskoceBOe pacCTOSIHHE ONpeneNsaeTcss aw = M*(Z1+22)/2.

10.ITouemy xematenbHO AeiaTh 3yObs IIECTEPHH M Kojieca pa3Hou TBepaocTu? — Ha miectepne B
HECKOJIbKO pa3 MEHbIIE 3yObeB, YeM Ha KOJlece, MOITOMY 3y0 IIECTEpHU MCHBITHIBAET ropas3io Ooblie
LUKJIOB HarpyxeHus. Pa3Has TBepJocTh 3yObeB ILIECTEPHU U Kojieca HeoOXoauma Jjisi BbIpaBHUBAEHUs
JOJITOBEYHOCTH JIeTalel mepenadm.

11.Kakue cuibl ACWCTBYIOT B 3allCIUICHUH LWIMHIPHUYECKUX MPAMO3YyObIX kojec? — JlelcTBYIOT
OKpY>KHasl U pajuaibHas (pacropHast ) CHIIbIL.

12.Kakue cuibl JEHCTBYIOT B 3alleINICHUM LUIMHAPUYECKHX KOCO3YyObIX Koiec? — JlecTByIOT
OKpY>KHasl, paiuaibHasi U OCeBasi CUJIbL.

13.Kak cooTHOCATCS MEX Ay cO00I MOMEHTBI HAarpy3KH B 3yOuaToit nepenaue? —

-T1=T2/U*nn*n3, rae : T1- MOMEHT Ha Baiy mIecTepHHU, T2- MOMEHT Ha Bajly KoJieca, N — K.IL.J.
MOJIIIMITHUKOBOM Mapkl, M3 — K.I1.1. 3youaTol nepenaun, U — nepegaToyHoe Yrucio.

14.Kax onpeaenuTs K.I1.J. MEXaHU3Ma MpH MOCIIeA0BaTeIbHOM COeAMHEHNH 3BeHbeB? — OO01iee K.11.1.
MeXaHHM3Ma B TaKOM CiIydae ONpeAessieTcsl IEPeMHOKEHUEM YacTHBIX K.I.J. Y3JI0B MeXaHu3Ma (Tam, Ine
MIPOMCXOJUT TOTEPs] MOIIHOCTA HA HEMPOU3BOJIUTENBHBIE ABIKEHHUSA). N=N1*N2*N3*Na****  ( 3mech
uugps 1,2,3,4 u T.1. 0003HAUEHHE NTOPSAIKA CIIEIOBAaHUS COOTBETCTBYIOLINX Y3JI0B).

15. Kak onpenenuts MOITHOCTH Ha Bary Bpamatomierocs 3seHa? — N (Bt) = M*o (H*wm/cek).

16. Kak onpenenuTs MOIIHOCTh ABUraTeNsl, €CIIM 3BECTHA MOJIe3HAs MOIIHOCTD U K.II.JI. MeXaHu3Ma?
- NI[B (BT) =Nn /T] .

17.Kakue nBuraTenu MPUMEHSIOTCS Ul SJEKTPONPHUBOJIOB B CpelHEM MallnHocTpoeHun? — B
OCHOBHOM TpUMEHSIETCSI ACHUHXPOHHBIM  Tpex¢aszHblii aurarenb. (OTHOCUTENBHO  HEAOPOIOH,
IPaKTUYECKH HeoOC Ty kuBaeMblil. IMeeT 10CTaTOYHO yJOBIETBOPUTENBHYIO ITYCKOBYIO XapaKTEPUCTUKY
Mnyck =

18.ITo xakum mapameTpaM BBIOMpAIOTCS KIMHOBBIE peMHH? — CTaHIapTOM MpeayCcMaTpUBarOTCS
pPEMHH ompeJielieHHoro ceueHus: (oo6o3nauenue cedenuit :O, A, b, B u T.1.) u AnuHBl B pa3BepHYTOM
(pa3pe3anHom) Buze. CeueHne peMHsI BBIOMpAeTCsl B 3aBUCHMMOCTH OT HAarpy3ku, a JUIMHA peMHS — B
3aBHUCHUMOCTH OT JMaMETpPOB WIKMBOB U MeEKOceBoro paccrosiHus. HeoOxoaumo mnpemgycMaTpuBaTh
YCTPOMCTBO /17151 HATSHKEHUST PEMHS.

19.Kakne HampsokeHUsT JOEUCTBYIOT B Marepuane peMHs? — HampsbkeHne HOpManbHOE OT
JEUCTBYIOIUX YCHJIMH B BETBAX PEMHS; HaNpsOKEeHHE M3Trnba, BO3HHUKAIOIIEE MPH OO0eraHHMH PEMHEM
IIKMBA; HANpSOKEHHE OT JEHCTBUS LEHTPOOEKHBIX CHUJI XapaKTepHO B OCHOBHOM il OBICTPOXOJHBIX
MEXaHU3MOB € YHUCIOM 000poTOB BasoB 6osiee 3000 06/MuH.

20.Yto rpo3uT peMeHHOW mepenaye, B KOTOPOH Mayl yrosi oxmaTa pemMHeM IukuBa? — CueruieHue



pEMHS CO IIKMBOM 3aBHCHT OT yria oxBara. [Ipm HeOoCcTaTOuHOM yIiie OXBaTra BO3MOYKHO
IIPOCKaJIb3bIBAHUE PEMHS O] Harpy3KOH U ero ObICTPBIN HarpeB U U3HOC.

21.Yto Takoe Ban ? — JleTanb npeaHa3HauYeHHas Ui Iepefadd KpYTSIIEro MOMEHTa BAOJb CBOEH
ocu. Harpy3koii 1J1s1 BaJIOB SIBJISIFOTCS M3TUOAIOIME U KPYTAIIME MOMEHTBHI.

22. YUto takoe ochb ? — Jleranb, npenHazHaAuCHHAS I TOJJAEP KAHUS BpalIAlOUIUXCs JeTale u He
nepeaarmas Mojae3Horo KpyTsIlero MoMeHTa. MOMEHT OT CuJl TpeHHs OObIYHO ObIBae€T Ha MOPSAIOK
MEHBIIE 110 CPABHEHUIO C U3rM0AI0IMMU MOMEHTAMH U B pacdyeTax MPOYHOCTH OCU HE YUUTHIBACTCS.

23.0c00eHHOCTh MPOEKTUPOBAHUS BAJIOB PEAYKTOPOB OOLIEPOMBIIUIEHHOTO Ha3HA4YeHUs ? —

[TogoGHBIE MEXaHU3MBl PACCUUTHIBAIOTCS IS paOOThl B TEUEHUH JUTMTEIBHOTO BPEMEHHM, 3a4aCTYIO
JUI HEeTIpepbIBHOM paboThl B TEYEHUM HECKOJIBKHUX JIeT. B TakoM cilydyae OrpaHMYMTENIEM BBICTYHAIOT
KOHTAKTHbIE HAarpy3Kd B TMOJAUIMITHUKAX, YTO MPHUBOAUT K YBEIWYCHHIO HOMEpa BBIOMpPAEMBIX
HOJIIUITHUKOB M, COOTBETCTBEHHO, HMX pa3MepoB. YBeauuumBaroTcs wLamngbl BanoB. ['eomerpuueckas
XapaKTepUCTHKA, UCIIOJb3yeMasi B pacuyeTe MPOYHOCTH Bajla - MOMEHT CONPOTUBJICHUS CEUYEHUS M3TUOY
(W) mpomopuuoHanieH KyOy Iuamerpa Baja, T.C. BaJIbl IOJIy4alOTCS TsDKEJIee M MPOYHEe, YeM I3TO
TpeOyeTcst 1Mo pacdyeraM Ha MPOYHOCTh OT ACHWCTBYIOIIMX CHJI B PEIyKTOpEe, HalpHMeEp, Bajl HMEEeT
JMAMETp B OTACHOM cedeHuH 4 cM (XapakTepHoe uncio 4° = 64), eciiu Bajl yBeIMUMBAIOT B AUAMETPE 10
5 cM, TO TIPOYHOCTh yBEIMYMBAETCA B JBa pa3a T.K. XapakTepHoe umcio 5° = 125. B sTom ciyuae ux
panMoHANBHO HM3rOTOBIATH W3 jaemeBblx ctane (Ct2, Ct3). Hms Toro, utoObl mamndsl BajloB HE
pa3duBaKCh MO MOJIIMITHUKAMH U OHM HE MEHSUIH CBOETO pa3Mepa MpH MEPErpecCOBKE MOAMIUITHUKOB,
JKEJIaTEJIbHO UX LIEMEHTUPOBATh U 3aKaJIMBaTh TOKAMU BBICOKOM YaCTOTHI.

24.Kak BbIOpaTh nmpu3MaTHuyecKyto mmoHKy ? — [Tapamerpsl cedenus mmonku (b,h), T.e. mmpuna u
BBICOTa PO CEYCHHUsS NMPU3MATUYECKOM IIMOHKU BHIOMPAIOTCA B 3aBUCHUMOCTH OT JUaMeTpa Bajia.
JUIMHa WIMOHKU ONpENENseTCs PAacyeTOM Ha IPOYHOCTh. J[JIMHY IIMOHKM Ha MpakTHUKE 4Yalle BCEro
HA3Ha4yaroT 110 MECTY C IPOBEPKOU MPOYHOCTH.

25. B kakoM ciyyae NpPHUMEHSIIOT CerMEHTHble InoHKW ? — Kak mnpaBuino TaMm, rie HyKHa
CaMOYCTaHOBKA IINOHKH, HAIIpUMEP B KOHYCHBIX CO€MHEHUSIX BaJIOB CO CTYIHILIAMH KOJIEC U MY(T.

26.KakoBa mocaika MIOHKHY B 1a3 Baya? — J{ist n30exanus TUIIHUX TI0(TOB U 00JIeTdYeHns cOOpKH,
a TaKke, 4TOOBI IIIOHKA HE Tepsulach, B a3 Baja €€ CTaBAT IO JIETKOIPECCOBOM MOCa/JKe B «CHUCTEME
Basia» , Haripumep ( 10 P8/h8).

27.KakoBa nocajka HIIOHKY B 1a3 cTynuibl ? — Yale Bcero NpuMeHseTcs OCaIKa «HAIPSKEHHAs»
B «cucTteme Bayay , Harpumep ( 10 Js8/h8).

28.PacnpocTpaHeHHbI MaTepuan s WIoHKY ? — IIImoHKa sSBiseTcs HalpsHKEHHBIM 2JIEMEHTOM, B
TO K€ BpeMs B ONTHMAJIBHO CIIPOEKTHUPOBAHHOM Y3JI€ OOBIYHO IIMOHKU paboTaroT ¢ OOJIBIINM 3a1acoM
IPOYHOCTHU. J[J1s1 TOTO, YTOOBI IMOHKY HE pa30ouBaiio, ee U3roToBISIOT U3 CT45 ¢ 3aKkaikol 10 TBEPIOCTH
HRc 38 — 45. B HEOOXOAMMBIX CITydasiX TBEPAOCTh MOBBIIIAIOT JI0 55 €UHMII.

29.Kakue mapaMeTpbl HCIOJB3YIOTCS MpHU pacdere paboTOCMOCOOHOCTH  (JIOJTOBEYHOCTH)
MOIIMITHUKOB KadeHust ? — Mcnomnab3yroTes : npuBeaeHHas Harpy3ka, 4ucio o00poTOB Bajla, YUCIIO YacoB
paloThI MOALIUITHUKA.

30.Ecnu mpepycmaTpuBaercs NPUMEHEHUE POJUKOBBIX MOJIIUIIHUKOB, TO YTO MPEJICTaBISIET
OnacHocTh g HUX ? — [Iporu® BajoB WM CMELIEHHE MOCAJOYHBIX MECT MOJIIUITHUKOB HMPUBOIUT K
CKOJIy POJIUKOB U APOOJIEHUIO TOBEPXHOCTU OETOBBIX TIOPOKEK.

31.0t kako¥i reTanu MOIIIMITHUKA 3aBHUCUT €r0 JIOJITOBEYHOCTh U paboTOCOCOOHOCTh ? — ['TaBHBIM
oOpa3oM Ha pabOTOCIOCOOHOCTh BIMSIIOT KOHTAKTHBIE HAINPSDKEHMS] MEXAY IIapukamu (pojavKaMu) U
KOJIbLIAaMH MOALIMITHUKA. Y BEJIMUEHHE TUaMeTpa Mapyuka (pojiuKa) IpUBOJIUT K YBEJIMYEHHUIO KOHTAKTHOM
IJIOUIA/IKK U YMEHBILIEHUIO HaIPSHKEHUH.

32.Ecnin Ha Bajn JEHCTBYIOT paJMalbHble W OCeBasg CWJIbl, TO KakOM THUII NOJIIMITHUKA
MpeanouTuTeNbHe BrIOpaTh? — PanuanbHO-yMOpHBIN IIApUKOBBIM NOMMIMIHUK. B TO ke Bpems mpu
JIOCTaTOYHOM KECTKOCTH BaJIOB U TOUHOCTH U3TOTOBJIEHMS KOPITyca IPUMEHEHNUE POIMKOBBIX pPagUabHO-
YIOPHBIX MOAIIUIHUKOB MPHUBOIUT K YMEHBIIEHHIO Tra0apUTOB MOAIIMIHUKOBOrO y3ia. CTOMMOCTb
POJIMKOBBIX MOJAUIMIIHUKOB MaJl0 OTJIMYAaeTcs OT IIApUKOBBIX. Bo Bcex ciyyasx HEOOXOJUMO
MIPEyCMOTPETh PETYIUPOBKY OCEBOTO 3a30pa.

Bomnpocsl k 3k3ameny:

1. TpebGoBaHus K MalIMHaM M AeTainsiM. HanéxHOCTh MaIIuH.

2. 1ukisl HanpsHKEHUH B IETAJsX MAIlvH.

3. Ycranocts MaTepuanoB aeranei MamuH. [Ipenen BBIHOCIUBOCTH.
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10.
11.
12.

13.

14.

15.

MecTHble HanpsHKEHUS B JETAJISIX MAIIUH.
KonTakTHas npoyHocTs Aetaneil mamnH. @opmyina ['epua.
Kputepun paboTocrnocoOHOCTH U pacuéra aeTajieil MaluH:
-IIPOYHOCTD, KECTKOCTh, N3HOCOCTOMKOCTH, TETNIOCTOMKOCTh,BUOPOYCTOMYHNBOCTD;
- IPOEKTUPOBOYHBIN U IIPOBEPOYHBIN PACUETHI.
Pe3nboBbIe coenMHEHNUS:
- KJIacCU(UKALINS,
- FEOMETPHUUECKHE MTapaMeTPhl Pe3bObL;
- OCHOBHBIE THITBI pe3b0blI;
- KJIACChI TPOYHOCTHU PE3bOOBBIX JeTaleH.
CBapHble COeTUHEHUSI:
- KaccuguKarms;
- OCHOBHBIE THUIIbI CBAPHBIX I1IBOB.
[ImoHoYHBIE COEAMHEHUS:
- Pa3HOBHUIHOCTb IITTOHOYHBIX COCIMHEHU;
- pacy€T IIOHOYHBIX COCUHEHUMN.
Mexannueckue nepenaun. Haznadenue nepenad u ux kiaccuduxarms.
OCHOBHBIE KHNHEMATHYECKHUE U CUJIOBBIE COOTHOIIICHHUS B IIEpeiayax.
Pemennble nepenaun:
- OCHOBHBIE F'€OMETPUUECKNE COOTHOLICHUS;
- CHJIBI B IIEpejaye;
- CKOJIb)KEHUE PEMHS, IEPEIATOYHOE YUCIIO.
3yOuaThie nepeaavn:
- OCHOBBI TEOPHH 3y04aTOrO 3alleIICHHUS;
- OCHOBHBIE 3JIEMEHTHI U XapaKTEPUCTUKHU IBOJIbBEHTHOTO 3alICTIIICHUS;
- IOITyCKaeMbl€ HaNPsHKEHUS;
- CWIBI B 3alICTUICHUH;
UepBsiuHble IEpeIayun:
- KaccuduKaIus YepBsIYHbIX TIEpe/iay;
- OCHOBHBIE T€OMETPUYECKHE COOTHOLICHUS B YEPBAYHOM Iepeaye;
- IEPEIaTOYHOE YUCII0, CUJIBI B 3allCTNIEHUH.
Baunsl u ocu:
- KOHCTPYKTHUBHBIC DJIECMEHTHI,
- MPOEKTUPOBOYHBIN U TPOBEPOUHBIN PACUETHI BAJIOB.

16. HOI[HH/IHHI/IKI/I KauCHUA - KOHCTPYKIIMU IMOJIINITHUKOB, JOCTOMHCTBA U HCAOCTATKHU.

17.

HO,Z[I_HI/IHHI/IKI/I CKOJIbKCHU A
- KOHCTPYKIIMU MMOAIIHUITHUKOB, JOCTOMHCTBA U HCAOCTATKU.

18 My} Thl MEXaHUYECKUX MPUBOJIOB:

- KJ1accupuKanus.

OO6pazen 6unera K 3K3aMEHY

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HED®TSAHON
TEXHUYECKHU YHUBEPCUTET

BWIET Nel

ITo nucounnHe: «I[eTaJ'II/I MalldH 1 OCHOBbI KOHCTPYUPOBAHUNA»

1. [Tpunumn pa®oTsl ¥ KpaTKas Kiaccudukaius nepeaay.
2. OCHOBHBIE TE€OMETPUUYECKUE COOTHOIIEHUS PEMEHHOM Mepeaadm.
3.3anayqa:

[TonobpaTh THI AIEKTPOABUTATENS MPUBOJA
KOHBEMEPA COCTOSIIETO U3 KIMHOPEMEHHOM,

[EHOW TIepelaud ¥ PeayKTOpa, K.IT.J. KOTOPBIX
cootBeTcTBEHHO paBHbl 0,95; 0,95; 0,97.

MoutsocTs Ha Beomom Bary P, =4000xBrT,




1
yrioBast ckopocts @y = 6,28c¢™.

YTBepKIeHO Ha 3aceqaHnH Kaeaphl
IIpomoxon Neom 202 .. 3as. kagheopoii

8.YueOHo-MeToqUYecKoe M MH(OPMAIITUOHHOE O0ecTiedyeHHue TN CIIUTIIUHbI

a) OCHOBHasl JINTepaTypa
1 HWBano M.H,/letanu mamua.—M.: Beici. mk., 2003.- 408c.-UmeeTcsi B 0H0IMOTEKE

2.Cxoitbena A.T., [letanu MaluH U OCHOBBI KOHCTpyupoBaHus..—M.: Beicmr. k., 2000.

Hmeercsa B OndanoTeKe.

3.YUepnasckuii C.A.,Munck. Beiciias mkoina, 2000.— -M, Mammnocpoenue, 1988.
4. T'yan H.B a, KnokoB B.I" «/leranu mamun» .—M.: 2004.- 288c.

Hmeercst B OnbdIHOTEKE

0) 10MOJIHUTE/ILHASA JIUTEpaTypa
1.PemeroB /I.H.,/leranu mamuH.—M.,Mamunoctpoenue, 1989.— Umeercs B Ond1uorexe.

2.YepnaBckuiiA.A., bokoBK.H.. «KypcoBoe npoekrupoBanue neraneit mamun» .—M.: 2005.-
288c.— Umeercst B OudImoTexe.
3.9pnemuC.A.u, H.A. Dpnenn H.A. «/leranm mamua» .—M.: 2003.- 288c.
— Umeercst B Oubdmorexe
B) IPOrpaMMHOe 1 KOMMYHUKALIMOHHOE 00ecrieyeHue
1.1nTtepuer-6ubimoreka
2. Habops! quano3utuBoB (¢Gouil) 1 JIEKIMOHHBIX 3aHATHI.
3. HaGop nnakaToB.
4. O7IeKTPOHHBIN KOHCTIEKT JIEKIUN
5.TecTsl /11 KOMIIBIOTEPHOTO TECTUPOBAHUS
9. MarepuajibHO-TeXHUYECKOe o0ecneyeHHe T CIHUIITHHBI

1.IToToYHBIE JEKITMOHHBIE ayIUTOPUH, OCHAIIICHHBIE COBPEMEHHBIMU TEXHUYECKHUMH CPEICTBAMU
o6yuenus (TCO). Buneokmnacc ¢ BugunonpoekropoMm. KommnbsroTepHbIil Kiacc.

Crnenanu3upoBaHHas J1abopaTopusi.
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