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1. IlepeyeHb KOMIETEHUMI ¢ YKa3aHUEM 3TANOB UX ()OPMHUPOBaHUs B MpoLecce
ocsoenus: OIIOII

B pesynpTare mzydeHusl TUCHMIUIMHBI «/leTanu MalimH ¥ OCHOBBI KOHCTPYUPO-
BaHMs» oOydaronuecs, B cooTBeTcTBuu ¢ ®I'OC BO cnemuansroctu 23.05.01 Hazewm-
HbIE TPAHCIIOPTHO-TEXHOJIOTUUECKUE CPEJICTBA, YTBEPKJICHHOTO MPUKa3oM MUHHUCTED-
ctBa oOpazoBanus u Hayku PD ot 11.08.2020 r. Ne 935, dhopmupytoT creayromnme mpo-
(dheccroHanbHBIE KOMITIETCHIINH, YKa3aHHbIC B Ta0IuUIE 1.

Tabmuma 1
dopMupoBaHUEe KOMIIETEHIMI B MIpolecce U3y4YeHHUs TUCIUTINHBI

«/leTaau MalIuH ¥ OCHOBbI KOHCTPYMPOBAHUSD)

Komnerenuus WNHpukaTopsl CrpykTypHbl€ 371e- | DTansl Bunet | OueHounsle
Kon | Hammeno- JOCTHUKEHHUS | MEHTBHI KOMIETeHUUH | GOpMHUpO- | 3aHATUN CpeacTBa
BaHUE KOMIIETEH- (B pe3ynbTare OCBOE- | BaHUS KOM- TUIS TUTSL OTICHKH
it HUS AUCUUTIIUHBI neTeHIuu B| (HopMu- YpOBHS
o0yyaromuii 1oJKeH | mpouecce | poBaHusa | chopmupo-
3HaTh, yMETh, BIa- | OCBOCHHUS KoMIIe- BaHHOCTH
JIeTh) OIIOII TESHIIUU KOMIIETEH-
(ceMeCTp)* 1017071
1 2 3 4 5 6
OIIK- | Cnocoben NJI-120mx.1 3HAeT: METOAUKU WH- 6 neknuu, | Jaboparop-
1 CTaBUTb U IIpoBOAMT HC- | JKEHEPHBIX PacCUETOB nabopa- | Hasg pabora,
peliath UH- | CIeIOBaHUs U | MapaMeTpoB JIeTanel u TOpHBbIE | THUIIOBOI
’KEHEpHbIE U | 00OCHOBAHUE | MEXAHHU3MOB C UCIOJIb- 3aHSTHS, | pacyer,
Hay4YHO- MapaMeTpoB | 30BaHHUEM €CTECTBEH- IPaKTH- | TECTOBBIE
TEXHUYECKHE| TUTIOBBIX JIe- | HOHAYYHBIX, MaTEeMa- YEeCKUe 3a/laHusl,
3aJla4yM B Tajge MalIMH | THYECKUX U TEXHOJO- 3aHATHUA | KypCOBOM
cdepe cBoell | 1 MEXaHU3MOB| THUECKUX MOJIENeH MPOEKT
npodeccruo- | aBTOMOOMIIEH | yMeeT: BBIOMpATh CO-
HaTbHOU U TPAKTOPOB. | OTBETCTBYIOIIUE MaTe-
NesITeNbHO- puansl geranei Ma-
CTH U HOBBIX IIMH; TOAOUPaTh 110
MEXIHUCLIUTI- 3aJJaHHBIM XapaKTepu-
JTUHAPHBIX CTHKaM U Harpyskam,
HampasJie- BBITNIOJIHSATH MPOEKTHBIE
HUU C UC- U IIPOBEPOYHBIE pacue-
MOJIb30BAHU- ThI TUIIOBBIX JI€TajeH U
€M ecTecT- MEXaHH3MOB Ha3eMHBIX
BEHHOHAY4- TPAHCIIOPTHO - TEXHO-
HBIX, MaTe- JIOTUYECKHUX CPEJICTB
MaTHYECKHUX BJIaJieeT: OCHOBHBIMU
U TEXHOJIO- METOJIaMH HCCIIEI0Ba-
THYECKHUX HUS ¥ IPOEKTUPOBAHUS
Mojeen TUIIOBLIX JICTaJIEd Ma-
IIMH U MEXaHU3MOB,
pa3paboTKu TEXHUYE-
CKHUX YCIIOBUM U TE€X-
HUYECKOI'O OMUCAHUS
aBTOMOOWJICH U TpakK-
TOPOB




IIK-3 | Cnocoben | M-5mk.3 3HAeT: KOHCTPYKIIHH neknuu, | Jaboparop-
pa3pabatbl- | [TonbGupaer no| u KnaccupuKauu Tu- nabopa- | Hasg pabora,
BaTh KOHCT- | 33/IaHHBIM Xa- | IOBBIX JeTalell Ma- TOpHBbIE | THUIIOBOI
PYKTOPCKO- | pAaKT€pPHCTHU- | IIMH U TPUBOJOB Ma- 3aHSTHS, | pacyer,

TeXHHYe- | KaM U TeXHU- | IIMH; KpUTepuu pado- IPaKTH- | TECTOBBIE
CKYIO IO- | YECKUM YCIJIO- | TOCTIOCOOHOCTH, BHJIBI YEeCKUe 3a/laHusl,
KyMEHTa- | BUSIM THUIIOBBIE| OTKA30B,  METOAMKHU 3aHATUA | KypCOBOM
IIUIO, TEX- | JIETAJId aBTO- | MPOCKTHBIX WU TPOBE- MPOEKT
HUYECKUE | MOOWIICH U POUYHBIX PacueTOB TH-
yCIIOBUS, | TPAKTOPOB, MOBBIX JeTajiell Ha-
CTaH[IApPThl | PACCUMTHIBACT | 36MHBIX TPAHCIIOPTHO
U TEXHUYE- | UX [0 KPUTE- | -  TEXHOJOTMYECKUX
CKHE ONH- | pUsiM paboTO- | CPEACTB; npaBuiia
CaHUs aB- | CHOCOOHOCTH. | pa3pabOTKH  KOHCT-
tomoounen | UJ-6px.3 PYKTOPCKO - TEXHHUYE-
U TpakTo- | Beimonuser CKOM JIOKyMEHTallUH,
pOB Il | TEXHMYECKOE | BBITIONHEHUS  4YepTe-
MPOU3BOJ- | OMMCAaHUE W | KeW jaeTtaner m cOo-
CTBA HOBBIX | pa3pabaThl- | POYHBIX CIMHHUIL;
WM MOZEpP- | Ba€T pacyer- | yMeeT:  pa3pabaThl-
HU3UpPYE- | HbIE CXEMBI U | BaTh pacyeTHbIE CXe-
MBIX 00pa3- | 4epTeXU TH- | MBI J€TaliCi TpHU pac-
LIOB aBTO- | MOBBIX [JETa- | 4eTe II0 KPHUTEPHIM
MOOMIEH U | IE M y3JI0B | pabOTOCIIOCOOHOCTH;
TPAaKTOPOB, | ABTOMOOWJIEH | BBINOJHATH YEPTEKHU
a TaK K€ UX | M TPAKTOPOB. | TUMOBBIX JCTalCH |
texHonoru- | MJI-7rnk-3 cOOpOUHBIE YEPTEKH
YECKOro | BeIoNHAET | y3J10B U MEXaHU3MOB
00opynoBa- | MPOCKTHPOBA- | HA UX OCHOBE;
HUA HHE THUIIOBBIX | BJjajaeeT: HaBbIKaMU
neranen Ma- | pa6otsl ¢ TOCT u
IIUH ¥ M€Xa- | Ipyroid HOPMAaTUBHO -
HU3MOB aBTO- | TEXHHYECKOH JIOKY-
MooOueit u MEHTaluen
TPAKTOPOB 10
3aJlaHHBIM Ha-
rpy3KaM U yc-
JIOBUSIM 3KC-
TUTyaTaIlH.
[Ipumeuanue:

Komnerenuust OIIK-1 — Takke dopMupyeTcss B X0JI€ OCBOCHHUS JUCIUILINH:
«Martemartuka (0a30BbIi ypoBeHB)», «IIpuKkiagHas MaTremMaTHKa B aBTOMOOMIIE- U TPaK-
TopocTpoeHnn», «Pusuka», «MmwkenepHas ¢usukay, «Xumus», «HaueprarempbHas
reOMETPUSI U MAITMHOCTPOUTENIBHOE YepueHue», « Teopetnueckas Mexanukay, « Teopus
MEXaHU3MOB U MallluH», « T€XHOJOTUsI KOHCTPYKIIMOHHBIX MaTepuasioBy, «Marepuano-
BeseHue», «ConpoTUBIECHUE MaTepuayioBy, «l uapaBinka», «IEKTPOTEXHUKA, AJIEK-
TPOHUKA U IJIEKTPONPUBOY, « IKCILTyaTallMOHHBIE MaTepualibl», «BBeIeHUE B CIELU-
aJTBbHOCTBY, & TAKXKE B XOJI€ MPOXOXKACHHUS IKCITyaTALIMOHHON MPAaKTUKKU U TIPU BBITIOJI-
HEHWH, TIOJTOTOBKE K MPOIEIype 3alUThl U 3aIUTE BBITYCKHON KBaTU(UKAITMOHHON

paboTHI.




Komnerenmust [1K-3 — Taxxe dhopmupyercss B Xo7e OCBOECHUS TUCHUIUIMH: «Tex-
HOJIOTHSI KOHCTPYKIIMOHHBIX MaTepuainosy, «Martepuanosenenuey, «CucremMsl aBTOMa-
TU3UPOBAHHOI'O NMMPOEKTUPOBAHUS ABTOMOOMIIEH U TPAKTOPOBY», « JHEPreTUUECKUE yCTa-
HOBKHM aBTOMOOWJIEN U TPAaKTOpOB», « KOHCTpyKLMs aBTOMOOUIIEN U TpakTOpoBy», «Teo-
pusi aBTOMOOUJIECH U TpaKTOpoB», «CONPOTHUBIEHUE MAaTEPUATIOBY, « IPrOHOMHKA U JIH-
3aifH aBTOMOOUJIEH U TpakTopoB», «KOHCTpyKTHMBHAs 0€30macHOCTbh aBTOMOOWIIECH U
TpakTopoB», «JluneHsupoBanue u cepTuduKalnys HA aBTOMOOHIBHOM TPaHCIOPTEY,
«YTpaBieHUe TEXHUUECKUMHU CUCTEMaMHU aBTOMOOWIIEH U TPaKTOpoBy», «KoHCTpyKIH-
OHHbIE UM 3aIUTHO-OTAEJIOYHbIE MaTepHallbl aBTOMOOMJIEH M TPaKTOpoBy», «TexHuue-
CKHE cpecTBa Ha 0a3e aBToMoOuseil u TpakropoB npumensemsix B AIIK», «IIpoexTu-
pOBaHME TEXHUKHM CHENUAJIBHOTO Ha3HAuY€HUs Ha 0a3ze aBTOMOOWIEH M TPAaKTOPOBY,
«IIpoexTrpoBaHue aBTOMOOWJIEH U TPAaKTOPOB», NUCLUIUIMH 1O BbIOOpPY «I'MaponHeB-
MOTIPHBOJI aBTOMOOWJIE M TpakTopoB», «CHioBoe 00OpyJOBaHME aBTOMOOWIECH u
TpakTopoB», «KOHCTPYKTOpPCKasi JOKYMEHTAIUs Ui MPOCKTHPOBAHUS aBTOMOOHIIEH U
TPakTOpoB», « TexHomornyeckas JOKyMEHTalus JJIsl M3TOTOBJICHUS JIeTanei aBTOMOOH-
J€il ¥ TPaKTOPOB», (GaKyJIbTaTUBHBIX IUCHUIUIMH «KOMIIBIOTEpPHOE MOAEIMPOBAHNE aB-
TOMOOMIIEN U TPAaKTOPOBY», «[IpoxoauMocTh aBTOMOOMIIEH, TPAKTOPOB U CIIELITEXHUKW,
a TaKXKe B XOJI€ IIPOXOKICHUS 03HAKOMUTEIIBHON IPAKTUKH, Y TPU BBIIIOJHEHHUH, TIOJI-
TOTOBKE K ITPOLEAYPE 3aIIUTHI U 3aIUTE BBITYCKHON KBaTU(PUKATMOHHON pabOTHI.

2. Onucanue nmokasaresed 1 KpUTepueB OLEHUBAHUS KOMIIeTEeHIIMUI
HA Pa3jIMYHbIX dTanax UX GopMUPOBaHUSA, ONIUCAHUE LKA OLCHUBAHUS
Tabmuma 2
IlepeyeHb OLIEHOYHBIX MATEPHATOB

/o

HaumenoBanue
OLIEHOYHOTO
Marepuaia

Kpartkast xapakTepuCTHKa OIICHOYHOTO MaTeprasa

[IpencraBnenue
OIICHOYHOTO CPeJi-
ctBa B OM

2

3

4

nabopaTopHas
pabota

CPENICTBO, HAIIPABJIEHHOE HA U3Y4YEHHE MPAKTUYECKOTO
X0Jla TEX WJIM HHBIX IPOLECCOB, UCCIIEI0BAHUE SIBIIE-
HUS B paMKax 3aJaHHOM T€MbI C IPUMEHEHUEM METO-
JIOB, OCBOEHHBIX Ha JIEKLHUSAX, COIOCTABJICHUE IIONY-
YEHHBIX PE3yJbTAaTOB C TEOPETUYECKUMH KOHLEIMIIHS-
MH, OCYIIECTBJIEHUE WHTEPIPETALMM IOJYyYEHHBIX
pe3yabTaTOB, OLICHMBAHUE MPUMEHUMOCTH IOJIyYEH-
HBIX PE3yJIbTaTOB HA IPAKTHKE

nabopaTopHbIE pa-
0O0TBI

TUIIOBOM pacuer

CpPeACTBO, HAIPABJICHHOE HA YIIyOJIeHne HayqyHO-
TEOPETHUYECKUX 3HAHUU U BBIPaOOTKY MpodeccHoHalb-
HBIX HaBBIKOB Pa0OTHI, OBJIAJICHUE ONPEICIICHHBIMHU Me-
TOJIAMH CaMOCTOSITEILHON pabOTHI.

TUITIOBLIC pACYCThI

TECTUPOBAHUE

METO/, KOTOPBIH I103BOJISIET BBIABUTh YPOBEHb 3HAHUM,
YMEHU U HaBBIKOB, CIIOCOOHOCTEH U IPYTUX Ka4eCTB
JMYHOCTH, a TAKXKE UX COOTBETCTBHE ONPEIEIEHHBIM
HOpMaM MyTeM aHaJln3a CIIOCOOO0B BBIMOTHEHUS 00Y-
YaIOUMMUCS psAJla CICIUATBHBIX 3aJaHHUI

OaHK TECTOBBIX 3a-
NaHun

5




COOCTBYET Pa3BUTHIO HAaBBIKOB M YMEHHI ITyTEM peliie-
HUSI KOHCTPYKTOPCKUX 337134, IPOBEJCHUS HHKCHEP-

HBIX pacueToB, 0(hopMIIeHUs TpadrUECcKOi YacTH Mpo-
eKTa ¥ MOJITOTOBKE K BHIMOJHEHUIO BBITYCKHOMN KBaJIH-
(uKaoHHON pabOTHI

1 2 3 4
KYPCOBO€ IPOEK- | METOM, KOTOPBIH MO3BOJISIET CUCTEMATU3UPOBATh U 3a- | KYPCOBOM IPOEKT
TUPOBaHUE KpPEMUTh TEOPETUYECKUE U MPAKTUYECKUE 3HAHUS, CTIO- | (pacUyeTHO - MosiC-

HUTEJbHAS 3aIHCKa
U rpadudeckas
YacTh)

TabOmnura 3

IIporpamMmma oneHUBaAaHHUSA KOHTPOJIMPYEMOil THCIUIITHHBI

Nel" Kontpomupyemsie pasnenst (Tembr | Kog korTponupye- | HanMeHOBaHHE OIEHOYHOTO CPei-
1/ JTUCIUTIIINHBI) MOl KOMITETEHIINHT CTBa
n
(nnm ee yacTH)
1 2 3 4
Hanpspxenus. N
1 P OIIK-1, ITK-3 TecTtupoBanue, KypcOBOH MPOEKT
Jlonyckaemble HaPsKEHUS
K JlaGopaTopnas paboTa, TUIIOBOM
2 MHEMATHHECCKUC TTapaMeTpel OIIK-1, TIK-3 pacuer, TECTUPOBAHUE, KYPCOBOM
pUBOJA MPOEKT
JlaGoparopnas pabora, TUTIOBOH
3 | 3yOuarble nepemaun [1K-3 pacuer, TECTUPOBAHUE, KYPCOBOU
MPOCKT
4 Konnueckue 3y0uaThie nepeaaqn I1K-3 Tunosoii pacyer, TECTUPOBAHUE
JlaGopaTopnas paboTa, TUTIOBOI
5 YepasiuHbie nepeayH. HK-3 pacuer, TECTUPOBAHUE, KYPCOBOU
MPOEKT
TUIIOBOM pacueTr, TECTUPOBAHUE,
6 | PemeHHbIe epeaayn. [1K-3 KYpPCOBOI IIPOEKT
TUIIOBOM pacyeT, TECTUPOBAHUE
7 L{enHbIc epeayn. IT1K-3 p 2 p ’
KYpPCOBO MPOEKT
TUIIOBOM pacyeT, TECTUPOBAHUE
8 Bauns! 1 ocu. OIIK-1, IIK-3 p 2 p >
KYpPCOBO MPOEKT
JlaGoparopnas pabora, TUIIOBOH
9 ITomIMUITHUKN CKOJIBKEHUS. IIK-3, patop p ’
pacyeT, TeCTUpOBaHUE
JlaGoparopHas paboTa, THIIOBOK
10 | TlogmumHUKY KauyeHHS [1K-3 pacyeT, TECTUPOBAHKE, KypCOBOU
MPOCKT
JlabopaTtopnas paboTa, TUIIOBOMH
MydThI. .
11 OIIK-1, ITK-3 pacdeT, TeCTUPOBaHUE, KYPCOBOM

MPOCKT




1 2 3 4

12 | TIpyxuHblL. [1K-3, TectupoBanue

13 CoenuHeHus naerajedl  MalluH. IK-3 JlaGopaTtopnas paboTa, TUIIOBOM
Pe3b0oBbIe coeTMHEHMS. ’ pacder, TeCTUpOBaHUE

14 | Csapuble coequHEeHUS [1K-3, THUIIOBOM pacyer, TECTUPOBAHUE

15 [lInoHo4YHbIe, LUIMIEBBIE, IITH- [IK-3 JlaGoparopHas paboTta, THIIOBOK
TOBBIE, KJIIEMMOBBIE COETUHEHHUSI. ’ pacuer, TECTUPOBaHUE

16 | CoenuHeHUs C HATATOM. [1K-3, THUIIOBOM pacyer, TECTUPOBAHUE

17 | 3akjeno4YHble COSTUHEHUS. I1K-3, TECTUPOBaAHHE

18 | KoHcTpykTOpCKast JOKyMEHTAIH. OIIK-1 KypCOBOM MPOEKT

Tabmuma 4

Onucanue nmokaszareje 4 KpuTepueB OLEHMBAHUSA KOMIIETCHUMH 110 AMCHUILIHHE
«JleTas M MalIMH U OCHOBbI KOHCTPYMPOBAHUA» HA Pa3/IMYHBIX dTanax ux ¢popmmu-
POBaHMS, ONIMCAHUE HIKAJ OLlEHUBAHUS

Kon xommne- | MuaukaTopsl ITokazarenu U KpUTEpUU OLICHUBAHMSI PE3YJIbTATOB O0yUYEHUS
TEHIIUH, JOCTHOKCHMSI | HMIKE IIOPOTOBO- | IIOPOTOBBIA | IPOJBHUHYTBIM | BBICOKHH ypO-
ATarbl OC- | KOMITETCHIIUHA T0 YPOBHS YPOBEHB YpOBEHb (X0- | BEHb (OTIUYHO)

BOEHUS KOM- (HEeyIOBJIETBO- (ymoBneTBo- poI11I0)
MEeTEHITUN PHUTEIHHO) PHUTENBHO)
1 2 3 4 5 6
OIIK-1, W-120mk-1 oOyJaromuiicss He | 00yJaroImuiics | 00yJaromuiics | 00yJaroImuncs
6 cemecTp [IpoBoauT Hc- | 3HAET 3HAYUTENb- | JEMOHCTPUPYET| IEMOHCTPUPY- | AEMOHCTPUPYET
CJIEIOBAaHUSI U1 | HOM YaCcTU MPO- | 3HAHUS TOJIBKO | €T 3HAHHE Me-|3HaHUE METOJIUK
000OCHOBaHHE | TPAMMHOIO MaTe- | OCHOBHBIX MO- | TOAUK HWHXKE-| HHXKEHEPHBIX
napameTpoB puana, mioxo JIO’)KEHHM, HO | HEPHBIX  pac-| pacyeToB Mapa-
TUTIOBBIX JIETa- | OPUEHTUPYETCS B | HE 3HAET JIeTa- | YeTOB  Iapa- METPOB JeTaliei u
Jiel MallluH U | MTH)KEHEPHBIX pac-| JieH, I0MYyCKAaeT| METPOB  JIETa-| MEXaHU3MOB C
MEXaHU3MOB YyeTax mapaMeTpoB| HETOYHOCTH B | I W  MeXa- |UCIOJIb30BaHUEM
aBTOMOOWIICH U | IeTaneil u Mexa- | (GopMyIHpOB- | HUI3MOB C HC- PCTECTBEHHOHAYY-
TPaKTOPOB. HU3MOB C HCMOJb-| KaX, HApYIIAeT | OJIb30BaHUEM HBIX, MaTeMaTHye-
30BaHUEM €CTECT- | JIOTHYECKYIO | €CTECTBEHHO- |CKHX U TEXHOJIO-
BEHHOHAYYHBIX, MoCNeIoBa- | HAyYHBIX, Ma- | THYECKUX MOJe-
MaTE€MaTUYeCKUX | TEJIbHOCTh B | TEMATUUYECKUX | JI€H; IPaKTUKH
U TEXHOJIOTUYE- | UCIIOJIb30BAHUM| U TEXHOJOTH- | IPUMEHEHUS Ma-
CKHX MOJIEJIEH; METO/IMK UH- | YECKUX MOJIe- [TepHalia, YeTKO 1
JOITYCKaeT CyIle- | dKEHEePHBIX pac-| Jeil; He J0-[[TOTHYHO U3Jaraer
CTBEHHBIC OIIMO- | YETOB Mapa- | MyckaeT Cy-| Marepwal, He
KU [P UX HUC- METpOB JIeTa- | MIECTBEHHbIX | 3aTPYyIHSETCS C
MIOJIb30BAaHUU Jel U M€Xa- | HETOYHOCTEU OTBETOM IIPU
HU3MOB BUJIOU3MEHEHUH
3aJaHuN




[1K-3,
6 cemecTp

WJI-5mk-3
[TonGupaer no
3aJJaHHBLIM Xa-
pakTepuCTUKAM
1 TEXHUYECKUM
YCIOBUSIM TH-
MOBEIE JETAIN
aBTOMOOMIIEH U
TPaKTOPOB, pac-
CUHTHIBAET MX
0 KPUTEPHSIM
paboTocmnoco0-
HOCTH.
NJ1-6rik-3
Bremomnnser
TEXHUUECKOE
OIHCAaHHE U
paszpabaThiBacT
pacueTHbIe
CXEMBI U 4ep-
TEKH THIIOBBIX
JneTaned u ys3-
JIOB  aBTOMO-
Owie u Tpak-
TOPOB.
WI-7Tnks
Bremomnnser
MIPOEKTHUPOBA-
HHE THUIIOBBIX
eTajied MallluH
1 MEXaHHU3MOB
aBTOMOOUJICH U
TPAKTOPOB 10
3aJJaHHBLIM Ha-
rpy3KaM U yc-
JIOBHSM JKC-
TUTyaTaIlHH.

oOyyJaronuiics He
3HAET 3HAYUTEIb-
HOM 4acTu Mpo-
IrPaMMHOTO MaTe-
puana, Iioxo opu-
EHTHPYETCS B KOH-
CTPYKLHUU U KJIac-
CU(UKAIMU THIIO-
BBIX JIeTaneil Ma-
UIMH U IPUBOJIOB
MAIIUH; KPUTEPUSIX
paboTocrnocobHO-
CTH, BHJIaX OTKa-
30B, METOJIUKAX
MIPOEKTHBIX U TPO-
BEPOYHBIX pacye-
TOB THUITOBBIX J[€Ta-
JIel Ha3eMHBIX
TPAHCTIIOPTHO -
TEXHOJIOTUYECKUX
CPEICTB; TPaBHIIAX
pa3pabOTKu KOHCT-
PYKTOPCKO - T€X-
HUYECKOHU JTOKY-
MEHTAIINH, BBITION-
HEHUS YePTExKEN
neranei u cOopoy-
HBIX €IMHHIL; 10-
MyCKaeT CyIIECT-
BEHHBIC OIMHUOKH
IPU UX UCIIOIB30-
BaHUU

oOyyJaronuics
JEMOHCTPHPYET
3HAHUS TOJIBKO
OCHOBHBIX TI0-
JIO’KEeHUI, HO
JIOTTYCKaeT He-
TOYHOCTH B
bopmMyIHpOB-
Kax, HapyIIaeT
JIOTUYECKYIO
ocIe0Ba-
TEJIHHOCTD B
W3II0KEHUHU
KOHCTPYKIHUH 1
KJaccuuka-
LMY TUIOBBIX
Jietajen Ma-
IIMH; KPUTEPH-
€B paboTocmo-
coOHOCTH, Me-
TOJMK TPOCKT-
HBIX U TPOBe-
POYHBIX pacue-
TOB THIIOBBIX
Jietajiei Ha-
3€MHBIX TpaHC-
MOPTHO - TeX-
HOJIOTUYECKUX
CPEICTB; Tpa-
BHJI pa3paboT-
KH KOHCTPYK-
TOPCKO - TeX-
HUYECKOH J10-
KyMEHTAllWH,
BBHITIOJTHEHUH
yepTexen ne-
Tanei u cbo-
POYHBIX €aH-

oOyyJaromuics
JEMOHCTPUPYET
3HAaHUE KOHCT-
PYKLUH U KJ1ac-
cuduranuu
THUIIOBBIX JI€Ta-
JIeH MaIlluH U
MIPUBOJIOB Ma-
[II1H; KPUTEPHECH]
pabotocmnoco0-
HOCTH, BUIOB
OTKa30B, METO-
JTUK TIPOEKTHBIX
Y TIPOBEPOYHBIX
pacyeToB TUIO-
BBIX JIeTajIed
Ha3E€MHBIX
TPAHCIIOPTHO -
TEXHOJIOTHYE-
CKHX CPEJICTB;
MIpaBWII pa3pa-
OOTKH KOHCT-
PYKTOPCKO -
TEXHUYICCKOM
JIOKYMEHTAIUH,
BBIIIOJTHEHUH
YepTeKen Jera-
nei u coopou-
HBIX CAUHUIL, HE
JIOTTyCKaeT Cy-
IIECTBCHHEIX
HETOYHOCTECH

HHII;

oOyJaronuics
J€EMOHCTPHUPYET
3HaHWUE KOHCT-
PYKLHUH U KJ1ac-
cu(UKanuy TU-
MOBEIX JIeTaleit
MaIuH ¥ TIPUBO-
JIOB MAIIIVH;
KpHUTEpHEB pabo-
TOCIIOCOOHOCTH,
BHIOB OTKAa30B,
METOJHK TPO-
EKTHBIX U MPOBE-
POYHBIX pacue-
TOB THIIOBBIX
JIeTajied Ha3eM-
HBIX TPAHCIIOPT-
HO - TEXHOJIOTH-
YECKUX CPEJICTB;
npaBuJI pa3pa-
OOTKHM KOHCTPYK-
TOPCKO - TEXHH-
YECKOH JOKY-
MEHTAIUH, BbI-
MOJIHEHHUS Yep-
TeXeEH nerajnel u
cOOPOYHBIX €11~
HUIL; PAKTHKN
NPUMEHEHUS Ma-
Tepuana, ucuep-
MBIBAIOIIE U I10-
CJIICIOBATEIILHO,
YETKO M JIOTUYHO
n3JIaraceT MaTe-
puan, He 3a-
TPYIHSAETCS C
OTBETOM MpHU
BHIOM3MCHCHUH
3aaHui

3. TunoBbie KOHTPOJIbHBbIE 32JAHUS UM UHbIe MATEPUAJIbI, HE00X0AUMBbIE J1JIH
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeIbHOCTH,
XapaKkTepu3ywIiuux 3Tanbl GopMHUPOBAHUSA KOMIIETEHI[UI B MpoLiecce 0CBOCHUS
o0pa3oBaTeIbHOM NPOrpaMMbI

3.1 BxoaHo# KOHTPOJIb

Bonpockl BXOJHOT0 KOHTPOJIA

1. Ipueaute hopmyny as onpeaeseHus IIOIIaau Kpyra.

2. Ilpuseaute popmymty A onpeesieHus IOl TPEyroJIbHUKA.

3. IlpuBenure popmyny ais onpeneaeHus JJIMHbI OKPYKHOCTH.

4. Tlpuseaute GopMyily AJid ONpeneseHUs IepuMeTpa NpIMOYTOIbHUKA.
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Jaiite monsiTre K03 PUITMEeHTa TTOJIE3HOTO TCUCTBUS.
[lepeuncnure BUIbI 3arOTOBOK JCTAJIEH.

Kaxkue Busb1 TepM000OpabOTKH BbI 3HAETE?

Kaxkwue Buabl nedopmaruii Bol 3HaeTe?

9. Pacmudpyiite mapky matepuana Crt3; crans 45; CU 15, 30XT°C.
10. [IpuBenure hopmyny ajst onpeaeaeHUus MOMEHTa U3ruoa.

11. [IpuBenute hopmymy JJIsi ONPEAETCHUS TaBICHHUS.

12. IlpuBenure hopmymny ajst ONpeeeHUS] CUIIbl TPEHHUS.

13. IlpuBenute hopMyiy ajs ONpeneaeHHs] paOOTHI.

14. JlaiiTe onpeneneHrne MOIHOCTH?

15. [lepeunciiuTh OCHOBHBIE MEXaHUYECKHE CBOMCTBA MAaTEPHUAIIOB.
16. [IpuBenuTe npuMep XpyIKOro Marepuara.

17. IlpuBennTe npuMeEp IJIACTUYHOTO MaTepUara.

18. Kak cBsi3aHbI cli1a ¥ KPY TSI MOMEHT?

19. Kak cBsA3aHbl TUHEIHAS U YIII0Basi CKOPOCTH?

20. Kak cBsi3aHbl yIi10Basi CKOPOCTh M YaCTOTA BpAIICHUS?

21. Kak cBs3aHbl MOIIIHOCTh U KPYTAIIAA MOMEHT?

22. lIpuBeiuTe OCHOBHOE YPaBHEHUE IPOYHOCTH.

23. Yto Takoe TBEPAOCTh MaTepHUaa.

PN

3.2 JIabopaTtopHasi paboTa

JlaGopaTopHO€e 3aHSTHE BBIOJHSIETCS B TEUEHHUE OJHOTO 3aHSATHS U YCIOBHO Je-
JIUTCSl HAa TPU YaCTU: U3yUYECHHUE TEOPUU U MOPSAJIKA BHIMOJHEHUS pabOThl, IPAKTUYECKOE
BBITNIOJIHEHHE U OTYET mo padote. JlabopaTopHble 3aHATUS MPEyCMATPUBAIOT KPATKUMN
YCTHBIMA OMPOC B Hayaje 3aHSATHUS JJIs1 BBISICHEHUS! MOJATOTOBIEHHOCTH CTY/IEHTOB U BbI-
Javy 3aJaHusl KaKIOMY CTYJIEHTY, O3HAKOMJICHHUSI BCEX C 00Iel METOJUKON €ro pellie-
HUS1, TPOBEPKY PE3YJIbTATOB.

TemaTnka a00paTOpHBIX PabOT YCTAHABIMBAETCS B COOTBETCTBHH C pabouei

IPOrpaMMoOil TUCLMIUIAHBI.
Ilepeyens TeM J1a0OpaTOPHBIX padoT:

- OnpeneneHrne OCHOBHBIX TEOMETPHUECKUX MapaMeTpOB 3yOUaThIX IMHJIWHIPHYIEC-
CKHX KOJIEC.

- M3ydyenue NUIMHIPUYECKOTO 3y04aTOTO PEAYKTOpA.

- Pazbopka, cOopka u peryarpoBKa YEpBIUYHOTO PEAYKTOpa.

- MccnenoBanmne MOAIMIUITHUKOB CKOJIbKCHUS.

- MccnenoBanue MOMIIUITHUKOB KaueHUS.

- DCKH3HAasi KOMIIOHOBKA PEAYKTOpA.

- OnpeesieHue MOMEHTOB TPEHUSI B pe3b0€ U Ha TOPIIE TalKH.

- OnpeneneHne 3aBUCUMOCTH CIIBUTAIOLIEN CUJTBI OT YCUJIUSA 3aTSXKKU O0JITA.

- KinemmoBBIE coeHEHMS.

JlaGopatopHblie pabOThI BHIMOJIHIIOTCS B COOTBETCTBUU ¢ METOAMYECKUMU yKa3a-
HUSIMU 110 BBINOJIHEHUIO JJAOOPATOPHBIX pabOT MO AUCUMILINHE «JleTaau MalumH U oc-
HOBBI KOHCTPYUPOBAHUS.



3.3 Tunosblie pacyersl
Tematuka TUMIOBBIX PACYETOB YCTAHABIMBAETCS B COOTBETCTBHU C paboueit mpo-

IrpaMMON JUCUUIUIVHBI.
Tunosele pacyeTsl BEINOJHAOTCS 110 30 BapHaHTaM.
IIpumep THIIOBOTO pacyera
Pacuer k1mHOpEMEHHOM IIEpeayn
3axanue
PaccunraTe M ClIpOEKTHPOBATH KIMHOPEMEHHYIO IIEpeaayy.
Hcxoanble JaHHDBIE:

— MOIIHOCTh M KPYTSIIUA MOMEHT Ha BeIylIeM Baly KIMHOPEMEHHOW mepenayu
P, =6,82 xBt; T, = 45,09HwM;

—  yYIJIoBast CKOPOCTh HA BedyIeM Bamy ,=151,24 ¢™';

— TepeJaTO4YHOE OTHOIICHUE PEMEHHOU nepenauu i;=2,7.

— 000pOoTHI BeAyllero mkuBa n;=1455 MUH

Puc. 1. Cxema KIIMHOpEMEHHOW nepeaayn
Pacuer K1MHOpEeMEeHHOM nepeaaym:

[Ipunstas uHaekcauus mapaMmeTrpoB: |- Beaymuid (Maliblil) IIKUB; 2 — BEAOMBII
IIKUB.

Tun peMHs ONpeAeNaroT 10 HOMOTPaMME C YYETOM YacTOThl BpalEHUsI BEIYILETO
IIKMBA U NIepeaBaeMoil mepeaadeit MoIHocTu (puc. 2).

VB | 1500< | 224

!

V.
2000 V. = -
I P

A / T
P // / ¥ /
00 7 vd .
Puc. 2 Homorpamma ornpeneneHus TpedyeMoro ce4eHus PEMHS

Tun pemMHst 1o HOMOrpamMme puHUMaeM «b.
10
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JlnameTp Bemymiero (MEHBIIETO0) MKUBa d|, MM:
d,=(38...42)3/T, =(38...42)3/45,09 135,28...149,52 mm

OxonuatenpHO BeiOUpaeMd;= 140 mm u3 cranmaptHoro psaa mo 'OCT 1284.3-80, Ho He
MEHEee MUHHUMAJILHOTO, yKa3aHHOTO B Ta0n. 1. HoMuHambHAs MOITHOCTH IMepeaaBaeMast
OJIHUM peMHeM cocTaBuT Py=3,21 kBT.
OxpykHast CKOPOCTh PEMHS V, M/C:
v=mxd;/2x10°<[v]; v =151,21x140/2000= 10,59 m/c < 20 m/c
rjae [v] — momyckaemas OKpy>kKHasi CKOPOCTb peMHS (OMpEAeNStoT Mo Tadl. 2).

Jlns pemus tumna «by nomyckaemas ckopoctb pemHs [v] = 20 m/c.
Tabmmma 1
HopmaabHas momHocTh Py, KBT nmepenaBaemasi 0IHMM KJIMHOBBIM PeMHEM
(mo I'OCT 1284.3-80, Bb100OpKA)

Ceuenne YacToTa BPAICHHUS /1), MUH |
pemus (- | d, .
Ha L, MM) MM l 400 800 950 1200 1450 1600 2000
1 2 3 4 5 6 7 8 9 10
O (1320) 1,2 0,22 0,39 0,45 0,54 0,63 0,69 0,82

(400...2500) | 71 | 1,5 | 0,23 0,40 0,46 0,56 0,66 0,71 0,84
>3 0,23 0,42 0,48 0,58 0,68 0,73 0,87
1,2 | 0,26 0,47 0,55 0,66 0,77 0,84 1,0
80 | 1,5 | 0,27 0,49 0,56 0,68 0,80 0,86 1,03
>3 0,28 0,50 0,58 0,71 0,82 0,89 1,06

1,2 | 0,36 0,65 0,75 0,92 1,07 1,16 1,39
100 | 1,5 | 0,37 0,67 0,78 0,95 1,11 1,20 1,43
>3 0,38 0,70 0,80 0,98 1,14 1,24 1,48
1,2 | 042 0,76 0,88 1,07 1,25 1,35 1,61
112 | 1,5 | 043 0,78 0,91 1,10 1,29 1,40 1,66
>3 0,44 0,81 0,94 1,14 1,33 1,44 1,72
A (1700) 1,2 | 0,50 0,88 1,01 1,22 1,41 1,52 1,65
(560...4000) | 100 | 1,5 | 0,52 0,91 1,05 1,25 1,45 1,57 1,71
>3 0,53 0,94 1,08 1,30 1,50 1,62 1,76
1,2 | 0,71 1,28 1,47 1,77 2,06 2,22 2,42
125 | 1,5 | 0,74 1,32 1,52 1,83 2,13 2,29 2,50
>3 0,76 1,36 1,57 1,89 2,19 2,36 2,58

A (1700) 1,2 1,0 1,81 2,09 2,52 2,92 3,14 3,61
(560...4000) | 160 | 1,5 | 1,03 1,87 2,15 2,60 3,02 3,24 3,53
>3 | 1,07 1,93 2,22 2,69 3,11 3,35 3,64
1,2 ] 1,16 2,10 2,43 2,93 3,38 3,63 3,94
180 | 1,5 | 1,20 2,17 2,51 3,03 3,50 3,75 4,07
>3 | 1,24 2,24 2,59 3,12 3,61 3,87 4,19
B (2240) 1,2 | 1,12 1,95 2,22 2,64 3,01 3,21 3,66
(800...6300) | 140 | 1,5 | 1,16 2,01 2,30 2,72 3,10 3,32 3,78
>3 | 1,20 2,08 2,37 2,82 3,21 3,42 3,90
1,2 | 1,70 3,01 3,45 4,11 4,70 5,01 5,67
180 | 1,5 | 1,76 3,11 3,56 4,25 4,85 5,17 5,86
>3 | 1,81 3,21 3,67 4,38 5,01 5,34 6,05
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1,2 | 2,32 4,13 4,73 5,63 6,39 6,77 7,55
224 | 1,5 | 2,40 4,27 4,89 5,81 6,60 7,00 7,80
>3 | 2,47 4,40 5,04 6,00 6,81 7,22 8,05
1,2 | 3,09 5,49 6,26 7,42 8,30 8,69 9,20
280 | 1,5 | 3,19 5,67 6,47 7,66 8,57 8,97 9,50
>3 | 3,29 5,85 6,67 7,91 8,84 9,26 9,80
B (3750) 1,2 | 3,20 5,47 6,18 7,18 7,97 - -
(1800... 224 | 1,5 | 331 5,65 6,38 7,45 8,23
10000) >3 | 341 5,83 6,58 | 7,69 | 849
1,2 | 4,63 8,04 9,08 10,49 | 11,47 - -
280 | 1,5 | 4,78 8,30 9,37 10,83 | 11,84
>3 | 4,93 8,57 9,67 11,17 | 12,22
1,2 | 6,47 11,19 | 12,55 | 1423 | 15,10 - -
355 | 1,5 | 6,69 11,56 | 12,95 | 14,70 | 15,59
>3 | 6,90 | 11,92 | 13,36 | 15,16 | 16,09
1,2 | 8,77 14,76 | 16,29 | 17,75 - - -
450 | 1,5 | 9,05 1524 | 16,82 | 18,33
>3 | 934 | 15,72 | 17,35 | 18,91
T (6000) 400 | 1,2 | 12,25 | 19,75 | 21,46 | 22,68 - - -
(3150... 1,5 | 12,64 | 20,40 | 22,16 | 23,42
15000) >3 | 13,04 | 21,04 | 22,86 | 24,16
1,2 | 20,27 | 31,62 | 33,21 - - - -
560 | 1,5 | 20,93 | 32,65 | 34,30
>3 | 21,59 | 33,68 | 35,38
1,2 | 2723 | 39,44 | 38,90 - - - -
710 | 1,5 | 28,12 | 40,73 | 40,17
>3 | 29,01 | 42,02 | 41,44
1 (7100) 1,2 | 24,07 | 31,62 | 33,21 - - - —
(4500... 560 | 1,5 | 24,85 | 32,65 | 34,30
18000) >3 | 25,64 | 33,68 | 35,38
1,2 | 34,05 | 39,44 | 38,90 - - - -
710 | 1,5 | 35,17 | 40,73 | 40,17
>3 | 3628 | 42,02 | 41,44
Tab6muma 2
XapakTepuCTHKHA KJIWHOBBIX PeMHeN
Ceuenne |MomeHT Ha OBICTpO- Hammenbmmii |- Jlomyckaemas
Tun pemust JUAMETp LIKUBA | CKOPOCTH [VL],
peMmHs  (xomHOM Bany 77, H-Mm di /
1mins MM M/C
KimmnoBo# HOp- O <30 63 20
MaJILHOTO CEYEHUS A 15...60 90 20
b 50...150 125 20
B 120...600 200 20
r 450...2400 355 30
il 1600...6000 500 30
E 4000< 800 30
KinunoBo# y3kuit YO <150 63 35
VA 90...400 90 35
Vb 300...2000 140 35
VB 1500< 224 35
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JluameTp BEOMOTro HIKKBA d,, MM:
dy=iyd,(1 —¢),
d,=2,7-140(1-0,02)=370,44 mm
rae € — koopounuent ckonbxkenusa, €= 0,01...0,02; nns mepemay c peryinu-
pyeMbIiM HaTspkeHueMm € = 0,01.
[Tpunumaem d,=2,7-140(1-0,02)=370 mm.
MexoceBoe paccTosiHue a (MM) PEKOMEHAYETCS ONPeIeNsiTh 0 popMyIie:
a = cd,
rje ¢ — Ko3phuireHT, 3aBUCAIINNA OT IEPeJaTOYHOT0 OTHOIIEHUS i (Tabi. 3).
a=1,17-370=433,41

Tabmuna 3
KosdduumenT nepeaaroyHoro OTHoOMEHUst
i 1 2 3 4 5
Cc 1,5 1,2 1 0,95 0,9

2
3HadeHHsl BBICOTHI KIMHOBOTO peMHs 7 M IUIOIIAAu cedeHUst peMHs A (MM”)
NpUBECHBI B Ta0J1. 4 B 3aBUCUMOCTH OT THIIA CEUEHUS PEMHSI.

Tabmuma 4
I'eomeTpruyeckue napamerpbl KJIMHOBBIX peMHel
CeueHue peMHs 0) A b B r ji| E
Bricora pemust 7y, MM 6 8 10,5 13,5 19,0 | 23,5 30,0
TI0mans cedeH s peMHs A, MM~ 47 81 138 230 475 695 | 1170

PacueTtnas nnuna pemus L, Mm:

L=2a+05m(d +dy+4:=9)

L =433,41-2+0,5-3,14-(140+370)+[(370-140)2/4-:433] =
= 866,82+1,57-510,44+[53102,59/1733,64] =
= 866,82+801,39+30,62=1698,84 mm
OkonyatenbHyto JiuHy peMHst yrouHsiem 1o ['OCT 1284.1-89 u3 crangapTHOTO
psna nman: 400, 450, 500, 630, 710, 800, 900, 1000, 1120, 1250, 1400, 1600, 1800, 2000,
2240, 2500, 2800, 3150, 3550, 4000, 4500, 5000, 5600, 6300, 7100, 8000, 9000, 10000,
11200, 14000, 16000, 18000. JInvHa pemMHs 10JKHA UMETh 3HaueHue, oauskoe k ['OCT.
[Tpuaumaem o 'OCT L=1600 mm.
YTOYHEHHOE MEXOCEBOE PACCTOSTHUE @ C YUETOM CTaHAAPTHOM JJIMHHBIA PEMHS, MM:

2 - 7(d, +d,) +[2l - 2(d, +d,)]} —8(d, —d,)’ .
a= 3 )
_2:1600 —3,14(140 + 370) + J[z 1600 — 3,14(140 + 370)* - 8(370 —140)?
- 8

©3200-1602,78 +4[1597,22] —8-53107,59

- 8
[IpuHMMaeM MEXOCEBOE PACCTOSIHUE PEMEHHOM nepenaun a = 382 M.

YacrtoTa npobera pemHs B 1 ¢:
,_v-10" _1059-10°

L 1600
13

a

=381,93 um

=6,6c”"




-1
Ecnu pacuetHoe 3HaueHme Oosbie qomyckaemoro v > [v] = 10...20 ¢, HeoOxoauMo yBe-
JVYUTH JUAMETPhI IKUBOB WX JJIMHY peMHS. B HaiieM citydae yclioBUE BBITTOTHSIETCS.
Yroa 06XBaTa MEHBIIIETO IKUBA PEMHEM:

S7-(dy —dy)

o, =180 — >120"
a
0 —
a, =180° — >7 (370 ~ 140) =146° >120°
381.93
Uucno pemHeit HeoOXxoauMoe JIs epeaadn 3aJJaHHOW MOIITHOCTH:
PC

z=——2 -
PO CL Ca Cz
rae Py — momyckaemasi MOITHOCTD IS Tepeayn ogqHuM peMHeM kBT, (cm. tabn. 1); Cp — xo-
>duumnenT BaMAHMA JIHHBL peMHA (cM. Tabi. 5); C, — ko> duuueHT pesxrma paboTsl (CM.
Tabma. 6); C, - ko3dduiment yriaa ooxsara (cMm. Tada. 7); C, — k03pHUIHEHT, 3aBUCIINI OT
KOJIMYECTBA peMHeEM B niepenaue (Tadi. 8).

Tabmuna 5
3Havyenus kodpdunmenTa BIaussHUSA JJIMHBI peMHs Cy 1J151 KIMHOBBIX peMHeil
Jnuna Ceuenne peMHs
peMHs L, 0) A b B r )|

400 0,79

500 0,81

560 0,82 0,79

710 0,86 0,83

900 0,92 0,87 0,82

1000 0,95 0,90 0,85

1250 0,98 0,93 0,88

1500 1,03 0,98 0,92

1800 1,06 1,01 0,95 0,86

2000 1,08 1,03 0,98 0,88

2240 1,10 1,06 1,00 0,91

2500 1,30 1,09 1,03 0,93

2800 1,11 1,05 0,95

3150 1,13 1,07 0,97 0,86

4000 1,17 1,13 1,02 0,91

4750 1,17 1,06 0,95 0,91

5300 1,19 1,08 0,97 0,94

6300 1,23 1,12 1,01 0,97

Tabmuma 6
3Hauenus kodgduunenrta pesxkuma padorsl C,

XapakTep Harpy3ku Tun MammHbl G
CriokoiiHas, neperpy3ka npu | BeHTUnsATopsl, BO31yX01yBKH, LIEH- 1,0
nycke <120% TPOOEKHBIE HACOCHI M KOMITPECCOPHI, JICH-

TOYHBIE TPAHCIIOPTEPHI

YMepeHHble KoeOaHus, me- Hacocbl u kommipeccopsl MOPIIHEBBIE, 09
perpy3ka npu nycke <150% | HEIHBIC TPAHCIIOPTEPHI 1,1
3HavHuTeNbHBIC KOJIeOaHus, 1e- | BUHTOBBIE 1 CKPEOKOBBIC TPAHCIIOPTEPHI 0.8
perpyska npu mycke <200% 1,2
HepaBHoMmepHasi, ynapHas c MonoTbl, IPOOUIIKH, MIAPOBLIE METBLHUIIBI, 0.7
PE3KUMU KOJICOAHUAMH, TIe- MOTbEMHUKH, IKCKaBATOPbI 1,3
perpy3ska npu mycke <300%

II puMedYaHHUuC: B 3namenarene OPpUBCACHBI 3HAUCHUS AJIA KJII/IHOpeMeHHOﬁ nepegayun
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Tabmuma 7
3Havyenus kodpdunuenra yrja od0xsara peMHeM Beaymero mkusa Cy

Penii Vroia obxBata o
80° 120° 140° 150° 160° | 170° | 180° | 200° | 220°
[Tnockue — 0,82 0,88 0,91 094 1097 | 1,00 | 1,10 | 1,20
Knunossie 0,62 0,83 0,89 0,92 0,95 | 0,98 | 1,00 — —
Tabmuma 8
3Havyenus ko3¢ dunuenTa, 3aBucAIero 0T KoJM4ecTBa peMHeil B nepenaue C,
z 2...3 4...6 >6
C, 0,95 0,90 0,85

Ha npakTtuke uncio pemHeit orpannuuBatoT z< 8. Eciu uucino pemHel B pacueTe
MPEBBIIIAET JAOMYCTUMOE, TO HEOOXOAMMO YBEJIUYUTh AUAMETPHI IIKUBOB WM BbIOpATh
OoJbIlIee CEYeHNE PEMHSI.

z= (6,82-1,2)/(3,21:0,92-0,92-0,95) = 8,184/2,58 = 3,16= 4 .
Cuna npeBapyUTEIbHOTO HATSKEHUS PEMHS:
F,=z-4-0,,
rae o,=1,2...1,5 MIla — HauankHOe HATpsHKEHHE B peMHe; A= 138 MM’— momas ce-
4yeHus peMHs (Tabi. 4).
F,=3-138-1.5=621H
Cuita nieiicTBytolasi Ha BaJ:
Q=2F, -sin(a/2)=2-6218 -sin 73° =1192 .32 H
anax: 175 Q QmaX: 1788,48 H

IIpoexTHpoBaHNe LIKMBOB KJIMHOPEMEHHOM Nepeaayvu.

[IIKMBBI MIIOCKOPEMEHHBIX Mepenay BBIMONMHAT U3 yyryHa CH15-32, CHI12-28
IpU OKPYXKHBIX ckopocTsax 10 30 m/c, muteie u3 ctamu 25J1 (30-50 m/c) u u3 anromu-
HUEBBIX CIUIaBOB M JIETUPOBAHHOM cTanmu Il OBICTpOXOAHBIX mepenad no 100 wm/c.
[IxuBbl tuameTpoM A0 300 MM BBINOJIHSIOT CIUIOLIHBIMH, AuameTpoM a0 500 mm — ¢ 4
cridiamu, auamerpom 6osee 500 MM — ¢ 6 ciuamu.

Pacuer reomeTpruyeckux napaMeTpoB BEAYIIErO0 U BEAOMOIO IIKHUBOB MPOBEAEM
no ¢popMysaMm ykazaHHbIM B Tabsuiie 10. OCHOBHBIE pa3Mephl IIKMBOB KIIMHOPEMEHHBIX
nepenad npuaumaem 1o I'OCT 20889-80 u TOCT 20898-80 (tab:x. 9).

Tabmuma 9

OcHoBHbIE pa3mepsbl KIHHOpeMeHHbIX IIKUBOB (I'OCT 20889-80, 'OCT 20898-80)

ITapametpsl (cM. puc. 1) 0 A ngeHHe peMH];; T il
[ar p, Mmm 12 16 20 26 37,5 44,5
Pasmep r, MM 8 10 12,5 17 24 29
Bricora e, MM 10 12,5 16 21 28,5 34
Paszmep ey, Mm 2,5 3,5 5 6 8,5 10
TommuHa 06oda S, MM 5,5 6 7,5 10 12 15
Pacuernas mmpuna b,, MM 8,5 11 14 19 - -
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VYron npoduiis KaHaBKU .
PacueTHbIi AUaMCTp MCHBIICTO IKWUBA, MM
¢, rpana.

34 63...71 90...112 | 125...160 200 - -

36 80...100 | 125...160 | 180...224 | 224...315 |315...450 | 500...560

38 112...116 | 180...400 | 250...500 | 355...360 |500...900 [630...1120

40 =180 >450 >560 >710 >1000 >1250
HAPYHKHEIE dy da=a
BHYTPEHHHE dy dr=d

Hinpuna WKHBOE 5, MM b=z
_ B

Puc.3 IIpodwip mkuBa KIHHOPEMEHHOM Mepeavn

Pacuer KIMHOPEMECHHBIX IIKUBOB

e Ml ===

Taomuma 10

Pacuernas popmyna
[TapameTpsl (puc. 3) WJIW YKa3aHUS Benymuii mku | Bemomblil mkus
K BEIOOpY pa3mepa
Pacuernbie nuametpsrl d, MM d;,d> d; = 140 mm dr, =370 Mmm
Pa3meps! npoduiis kaHaBOK, MM
)4 Tabm1. 9 20 MM 20 MM
r Taom. 9 12,5 mMm 12,5 mMm
e Tabi. 9 16 mm 16 mm
€o Tabi. 9 5 MM 5 MM
Juamerpsl, MM
Hapy>KHBIE d, d,=d+2e dy1 =172 Mm dp =402 Mmm
BHYTpEHHUE df di=d —2e dr1=108 Mm drr= 338 MM
[[IuprHa mKUBOB B, MM B=(z1)p+2r B=92 mm B=92 mm

BeiBoa mo padore: B pe3ysbTaTe NPOBEIECHHOIO pacyera Mo 3aJaHHbIM KUHEMaTH-
YEeCKUM MapaMmeTpam Oblla paccyMTaHa KIMHOPEMEHHas repeaaya, Mo 3aJaHHOM Harpy3Ke
BbIOpaH Tun peMHs «by», MpoBe/ieHa MpoBepKa nepeayu Mo JA0MyCKaeMol CKOPOCTH, dac-

TOTE MpoOera peMHs U yriiy 00XBaTa IIKMBa PEMHEM.

PaccunTaHnbl OCHOBHbIE KOHCTPYKTHBHBIE MApaMETPbl PEMEHHOW Mepeaayun: JuaMeT-
pbl mkuBoB d; = 140 MM u d,= 382MM, MexkoceBoe paccTosiHue a = 382 MM, JTMHA PEMHS
L = 1600 MM, onpeaeseHo KoJn4ecTBO peMHel z = 4 mT. CupoeKTUpOBaHa KOHCTPYKLUS

IIKHUBOB.
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3.4. KypcoBoe npoeKTHPOBaHHE

TemaTuka KypCOBBIX INPOEKTOB YCTaHABJIMBAETCS B COOTBETCTBUU € pabodyeil
IpPOrpaMMoN JHUCHMIUIMHBL. KypcoBble NPOEKTHI BBINOJHAIOTCS 1O 30 BapuaHTaM.
bnank 3a1aHus COAEPKUT OOBEKT MPOESKTUPOBAHUS, KHHEMAaTHUECKYIO CXEMY IIPUBO/A,
rpaduk 3arpy3ky MpUBOJia U TEXHUYECKUE YCIOBHMS, MOJ KOTOPbIE HEOOXOAUMO CIpO-
€KTUPOBATh MPUBOA. B kaxoM OiaHKe 3ajaHUsl HA KypCOBOE MPOEKTUPOBAHUE MIPENY-
cMOTpeHO 10 BapuaHTOB TEXHUUYECKUX YCIIOBUM.

IIpumepHbIe TEMBI KyPCOBBIX IPOECKTOB

. [IpoekTupoBanue NpuBOJa K JICHTOYHOMY KOHBEUEDY.
. [IpoekTupoBaHue MPUBOJIA HIEKTPUIECKON JTeOeIKH.
. [IpoekTupoBanue NpuBOJa MEXaHU3Ma IIOBOPOTA KPaHa.
. [IpoekTupoBaHue MpuBoa KpAaHOBOTO MEXAaHU3MA MTOABEMA.
. [IpoexTrpoBaHre NPUBO1a HACOCHOW CTAHIIUH.
. [IpoekTupoBanue NpuBOJa aBTOJECTHHULIBI.
. IIpoekTupoBaHue puBoaa JIeOEAKH.

NN W~

KypcoBoii mpoeKT COCTOUT U3 PacyETHO-TIOSCHUTENLHON 3amucKu U rpaduye-
ckoii yactu (3 imucta popmara Al).

Bce TekcToBblE M pacyeTHbIE JUCTHI MOSICHUTEIbHOW 3aIllMCKU BBINOJHAKOTCA HA
oymare dopmara A4 mo 'OCT 2.301-68 ¢ 0HOM CTOPOHBI JUCTA OJHUM M3 CJICIYIO-
IIUX CIIOCOOOB:- PYKOIMCHBIM — OCHOBHBIM uepTexXHbIM IpudTom nmo 'OCT 2.304-81;
- komnbioTepHbIM mpudTomM TimesNewRoman pazmepom 14 u 1,5 untepBanom Mexy
CTPOKaMH.

IIpuMep 3agaHUs HA KYPCOBOH MPOEKT

®I'BOY BO Caparosckmit [AY 3amanue CTyJIEHTY
Kagenpa «MMUI» K KYpCOBOMY IIPOEKTY
O6wekt npoekrupoBanus: [IPUBOJ K IEHTOUHOMY TPAHCIIOPTEPY

IM 01

Paccunrats:

Cxema NpuE0Aa Kunemarunueckue napamerpsl. Llennyro nepenauy. 3youaTyto re-

P3
TR _.é penauy. Bansl. ogmmmnaukn. CMasky. MyQTsr
IEI
| _;ﬁ.

]] Jluteparypa:
1. Epoxun M.H. [leTanmu MammH W OCHOBBI KOHCTPYHUPOBAHUS:
2011.
Linknarpamma 3. Yepnasckuii C.A. u ap. Kypcosoe npoektuposanue M. 2013.

4. Nynaes I1.®., Jlenukos O.I1. Jletanu mamun. KypcoBoe npoek-
tupoBanue. 2007.

Pa3pab0TaTh U HAYEPTUTD: 5. AnypseB B.1. CnipaBoYHUK KOHCTPYKTOpA-MalIMHOCTPOUTEIS.
1. O6umit Bu1 nmpuBozIa 2012.
2. Penyxrop 6. ITaBnos I1.1. IIpoexTrpoBaHne MEXaHU3MOB IIPUBOJOB TPAHC-
3. Pamy npuBona noptupyronux Mamus, 2008
4. MydTy KyIa4KoBYyIO 7. Jlenukos, O. I1. OcHOBBI pacueTa U NPOEKTUPOBaHUS AeTanel
5. Pabouwe ueprexu aeTaien u y3710B MamuH. 2007.

Texuuueckue YycCia0BUs 1 2 3 4 5 6 7 8 9 10 | Koncynprant
[ToTpebisiemast MOTITHOCTH P3, KBT 5 | 52| 54|56|58]| 6 |62]64]66]| 68 |JlaraBbaun
YrioBas CKOpOCTh 3, paj/c 9 | 85| 8 [ 75| 7 |75] 8 |85]| 9 |85 | IIpucTynui K BBIIOJIHEHUIO
CpOK CHy)K6]>I B gacax 10000 3000 4000 6000 8000
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PaccrosiHre 0T GOKOBBIX JIMHUI PaMKH J0 TPAHUIl TEKCTA JODKHO OBITh HE MEHEE
5 MM B Hayajie CTpOK U 3 MM — B KOHIIE. PaccTosiHue OT BEpXHEW WM HUAKHEU CTPOKHU
TEKCTa 0 COOTBETCTBYIOIIECH JMHUU paMKu — He MeHee 10 MM; paccTOsSHHE MEXKITy
CTPOKaMH — HE MEHEE 8 MM.

Ha 3arnmaBHOM JHCTE Ka)A0r0 pa3zelia MOsICHUTEIbHOW 3alMCKUA BBITOJIHSIETCS OC-
HOBHas HaAnuch 1o ¢opme 2. Ha ocTanbHBIX JTUCTaX 3aMCKU CTABUTCS OCHOBHAS HAJI-
nuch 1o gopme 2a.

O603HavyeHre KypCOBOTO POEKTa MPOU3BOUTCS B CIAEAYIOIIEM COOTBETCTBUU:

b-716-/IM.15.- 00.00.00.P/13
2 4

1 3

|1 — HanpaBJeHne MOATOTOBKU ((aKyIbTeT);
2 — Homep BapuaHTa 3a1aHus Ha KP
3 — Homep pazgena (mis PI13), Homepa cOOpOYHBIX €IUHUIL U JAeTaneu (s rpa-
¢uueckoii yactu KP);
4 — KOJ HEOCHOBHOTO KOHCTPYKTOPCKOTO JOKYMEHTA — IMOSICHUTEIbHOM 3aluCKu
(nu 0003HaUYEeHHUE BUJT YepTexka i rpaduuecKoi 4acTu)
Odopmnenue nuctoB rpadudeckort yactu BeimoyHs0T o 'OCT 2.104-68 ¢ oc-
HOBHOM HaJMuchio o popme 2.
B rpaduueckyro yacte KP Bxoasar (popmar Al):
1. Peaykrop. COOpOUHBIN YEPTEK.
2. Pabouwme ueptexu neraneit (popmar A2, A3, A4).
3. OOuuit BUJ IpUBOIA

3.5. TecroBrble 3axanus
[To nucuumnnuHe «J/letanu MalmmH U OCHOBBI KOHCTPYUPOBAHUS» MPEyCMOTPEHO
MPOBEACHUE CIECAYIOIIMX BUAOB TECTUPOBAHHUS: IMCbMEHHOE.
IIncbMeHHOe TeCTUPOBAaHUE.
[IncpMEHHOE TECTUPOBAHME PACCMATPUBAETCS KAaK TEKYIIMHA KOHTPOJb YCIIEBae-
MOCTH ¥ ITPOBOJUTCS MOCIIE U3yUYEHHUS ONPEAECIEHHOrO pa3/ieiia JTUCUUILIAHBI.
IIpumep 3aganus

Ne | Bompocsl OTtBeTHI
1 | O606mmenHas mocien0BaTeIbHOCTh pacyeThl, MaTepualibl, pacyeTHas CXema 1
MPOECKTUPOBAHUS MaTepuasbl, pacyeThl, pacyeTHas cxema | 2
pacyeTHasi cxema, pacyeThl, MaTepHaJIbl 3
pacueTHasi CXxeMa, MaTepuabl, pacyeThbl 4
2 COopouHO# eTMHUIICH SBISETCS Ball 1
pEaYKTOp 2
ramka 3
MpYy>KUHA 4
3 | XKectkocTh: CBOMCTBO JI€Tajd, U3rOTOBICHHOMN 13 Ma- | 1

TepUaJia, C BBICOKOU MIIOTHOCTBIO

BO3MOYKHOCTh T TepeaaBaTh O0Jib- | 2
1IM€ NONEPEYHbIE HATPY3KU

CIIOCOOHOCTH JIETAIH COXPaHATh pa3Mephi| 3
1 (hopMy MO MPUIIOKECHHOM HArpy3KOH

CBOMCTBO JIeTaIM COXpaHATh pabotocmo- | 4
COOHOCTH B TEYEHHE
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4 | B ycnoBHOM 0603HaueHuH "3akiienka | JUIMHY 3aKJICTKH 1
8 x20.01 TOCT 10299 - 80 uucdpa 8 | nuamerp oTBEpCTHS 2
YKa3bIBaeT Ha ... JIMAMETP TOJIOBKH 3

JIMAMETP 3aKJICTTKU 4

5 | Merpuueckast pe3pda UMeeT yroi 45° 1

poduIIst: 559 2
60" 3
65° 4

6 | PexomenayeMmslil Matepual ais Kpe- Cr0, C12, C13 1

MEKHBIX KIIMHBEB CYH 15,CH 20 2
Cr4, C15, Crans 35, Crans 40, Crans 45 | 3
Crans 38XMIOA 4

7 | Haumensmum mmymoM mipu pabote 00- | TpeyroiabHbIM 1

Ja/1al0T KOHUYECKUE TEPEAAUU C MPSIMBIM 2
3y00M. KOCBIM 3
KPYTOBbIM 4

8 | Ansa cbopku nepenaun n300paxeHHOTO | pa3beM KopIyca 1

pPeAYKTOpa UCIIOJIb3YETCH ... OTBEPCTHUE B JTHE 2
R B W 00KOBOE OKHO (OTBEpCTHE) 3
CMOTPOBOE OKHO 4
9 | PaboTocnocoOHOCTE UepBsiuHON Niepe- | YepBsK 1
a4y TUMUTHPYET: YepBIYHOE KOJIECO 2
YEpBAK U YEPBAYHOE KOJIECO B pABHOM 3
CTETIeH!
WM YepBSIK WIN KOJeco B 3aBUcUMOCTH | 4
OT KOHCTPYKIIMH Nepelaun
10 OcHOBHOIi 0cOOEHHO- HEBO3MOXHOCTH paboThI ¢ oceBbIMU Ha- | 1
CTBIO M300paKEHHOTO rpy3KaMu
Ha PUCYHKE IO/IIIHII- BO3MOKHOCTb paOOTHI CO 3HAUUTENBHBI- | 2
HUKA KQUEHUS SBIIACTCS | MM OCEBBIMH HArpy3KaMu
HEBO3MOXHOCTH pabOThI C IEPEKOCaMuU 3
KOJIell
BO3MOKHOCTB pabOTHI CO 3HAUUTENBHBIM | 4
MIEPEKOCOM KOJIeI]

11 | Yopyrum snemMeHToM n300pakeHHOW | TOpCHOH 1
Ha PUCYHKE KOMIICHCHPYIOIEH IIalb- | OJUHAPHBIN TOJCTHIN METaNTMYECKUN 2
1EBO My ThI ¢ METAITTNYECKUMHU JIICK
JMCKaMU SBIISIETCS ... peccopsl 3

YrOpyruM 37eMeHTOM H300paKeHE | makeT TOHKUX JUCKOB 4
MYGTEL ¢ METAIUTHYECKHMH THCKA!

12 MTOHWKEHHAsl KNHEMAaTH4eCcKast TOYHOCTh | |
K ocHOBHBIM HeJlOCTaTKaM 4EPBAYHON | Majbie mepeIaTOYHbIC YUCIIa 2
nepeaadnd OTHOCHUTCS (-TCH) ... IITYMHOCTh PaOOTHI 3

au3kuil KI1] 4
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13 | IIpu nepenauu MOLIHOCTH OT BeAylle- | yBeauyuTcs B 3 pasza 1
r'o Bajia K BEIOMOMY MTOCPEACTBOM YMEHBIIIUTCS B 3 pa3a 2
MJIAHETAPHOU MepeIadn ¢ TpeMsl ca- yMeHbIuTCA B 1,44 pasza 3
TCJUIMTAMU HAarpy3ka Ha 3y61351 KOJIeC YMEHBIINUTCS B 9 pas3 4

14 Hsroros- 1.5 mm 1

VA neHHoe 6e3 | 3.75 MM 2
=™ CMeIleHUs 3.00 Mmm 3
7 ///// npsiMo3yooe | 6.75 MM 4

~ | momsapn-

77~ ~] deckoe Ko-

| /ii,:/ JIECO U30-
Opa’keHHOE
HA PUCYHKE UMEET MOJIYJIb:

15 | HomunanbHselil kpyTsmuii MomeHT Ha | He MeHee 250 Hm 1
Bany peaykropa 500 Hm. Eciu penyk- | He menee 1000 Hm 2
TOp paboTaeT ¢ yogapHbIMU Harpy3ka- | e 6osnee 1000 Hm 3
MU U KO3(DPHUITMEHT TMHAMHUYIHOCTH 500 Hm 4
paBeH 2, To ycTaHaBnuBaeMasi Mmyra
JOJKHA 00J1a7aTh JOIMYCTUMBIM KPY-

TSITIM MOMEHTOM:

3.6 Py0Oe:kHbIii KOHTPOJIb
[lens mpoBeneHus pyOeKHOTO KOHTPOJIS OLIEHUTh CTETIEHb BOCIPUSITHS yueOHO-

ro Mmarcpuajia u nmpoBOAUTCS i1 OLUCHKU PC3YyJIbTATOB M3YYCHUA paSI[eJIOB/TeM AUC-

[UIJIAHEIL.
Bonpocsl pyoesxkHoro kourpoJis Ne 1
Bonpocwi, paccmampusaemvie na ayoumopHvix 3aHamusix
1. IlepeunciauTte OCHOBHBIE TEHACHLIMN B COBPEMEHHOM MAIIMHOCTPOEHHUHU.
2. JlaiiTe ompeneneHue AeTaau, COOpOUYHON eAMHUIIBI, y3JIa.
3. TloscHuTe, Kakue TpU OCHOBHBIE 3a/1a4yl PELIAIOT P KOHCTPYUPOBAHUU JIETAIIH.
4. HazoBuTe OCHOBHBIE KPUTEPUH PaOOTOCTIOCOOHOCTH JICTAIIH.
5. W3obpaszute rpaduk n3MEHEHUs HArpy3KH, MOCTOSTHHOM BO BPEMEHH.
6. Ilepeuucnure MeTOBI BEIOOPA JOMYCKAEMbIX HAMIPSKEHUH U KO3(PUIIMEHTOB 3araca MpOYHOCTH.
7. Tlepeuncnure THIIBI YEPBSKOB MO (hopMe HApE3aHHOM YACTH.
8. HazoBure 065acTh MPUMEHEHUs] PEMEHHBIX Tepe/iad.
9. HasoBure napameTpsl U YKaKUTE UX Pa3MEPHOCTh B BBIPAXKECHUU:

10.
11.

12.
13.
14.

15.
16.

17.

_p-zn
60-1000

Hanummre BbipaXkeHUE 715 ONIPENETIEHHSI MEKOCEBOTO PACCTOSIHUS LIMIIMHAPUYECKOH Mepeaayn.
Omnpexnenure quaMeTp BEIOMOTO IIKUBA, €CIIM IUAMETP Beayliero mkuBa d= 125 MM, oTHOCH-
TebHOE CKOMbXkeHne peMusi (= 0,02, yrioBas CKOpOCTb BeylIero mkusa o,=98 ¢!, yrnosas
CKOpPOCTbh BEJOMOT0 IIKHBa M= 49 ¢
JlaiiTe Kiaccu(pUKAIMIO YePBAKOB 10 popme poduiis pe3bObI.
VYkaxxute 001acTh IPUMEHEHUS LEMHBIX Mepeaay.
HazoBuTe napaMeTpbl M yKaXHUTE UX Pa3MEPHOCTDb B BHIPAKECHUMU:

[K]: [KO]KU 'Ka 'KB
Hanummmre cOOTHOIIEHHE MEXITy OKPYKHBIM MOJIYJIEM M LIaroM 3y04yaToro KoJjeca.
[TpoBepbTe peMeHb Ha JOJTOBEYHOCTD, €CIIU JUTHHA peMHs | = 1,2 M, AmamMeTp BeAyIIero IIKu-
Ba d= 125 MM, yr/I0Bas CKOPOCTb BEIOMOro MIKMBa ©= 30 ¢, HepeiaToOYHOE OTHOMICHHE Me-
penauu u =3.
Jaiite kinaccuduKamo 3youaTsIX nepeaad mo pacnoIokKeHHIO BaJIOB.
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18.
19.

20.
21.

22.
23.
24.

25.

26.

27.
28.
29.
30.

31.

32.

33.
34.
35.

36.

37.

38.
39.
40.
41.

42.
43.

44,
45.
46.
47.

[lepeunciure 1OCTOUHCTBA PEMEHHBIX IIEpeIay.
HazoBuTe mapaMeTpsl ¥ yKa)KUTe UX Pa3MEPHOCTb B BHIPAKEHUU:

d=—27>

HanumimTe cOOTHOIICHHE MEXAY OKPY)KHBIM M HOPMAaJIbHBIM MOIYJISIMH KOCO3y0OT0 KoJjieca.
Omnpenenute yroja o0XBara INIOCKOPEMEHHOW MEpeaau, eCli JUaMeTp BEJIOMOro IkuBa d=
800 mm, muameTp Beaymero mkuBa d=200 mm.

Jaiite kmaccuduKkauio 3y04aThix Kojiec mo gpopme npoduiis 3yoa.

[Tepeuncnute HEOCTATKH PEMEHHBIX TIepeay.

Ha3zoBuTte mapamMeTpsl U YKaXKHUTE UX Pa3MEPHOCTh B BHIPAKCHUH

_ (Zz +Zl)+ [(Zz _21)/(2”)]217 +2_a

’ 2 a p

Bripazute nquamerp NeIUTEeIbHOW OKPYKHOCTH IUJIUHAPUIECKOTO TPSIMO3YOOro KoJieca uepes
MOJYJIb.
Omnpenenute pacyeTHYIO OKPY)KHYIO CHIIY PEMEHHOH Mepeladu, ecii MOIIHOCTh Ha BEAYILEM
mkuBe Py= 7 kBT, koapdunment nuramuaHOoCcTH Harpy3ku K =1, auameTp Bemymiero mkuBa
d; =200 mm, gacToTa BpaleHus BeAylIero mkuea n; =150 MuH .
JaiiTe knaccudukaiuio 3y0uaThiX Kojec o popMe U pacroIoKeHUIO 3yObeB.
YkakuTe Ha3HAYEHUE PEMEHHBIX BapHATOPOB.
N3o0pa3uTte 3ckn3 KOHCTPYKITUU POJTUKOBOM IIETIH.
HazoBuTe mapaMeTphl 1 YKaKUTE UX Pa3MEPHOCTh B BHIPAKEHUU:

[s]=[s,]-5, ] [s;]
Hanummre BeIpaskeHue IS OMpPEACTICHUs] TuaMeTpa OKPY>KHOCTH BBICTYTIOB MPSMO3Yy0OTO IIH-
JUHAPUYECKOTO KoJieca.
Omnpenenute MOIIHOCTh Ha BeIyIIeM IMIKHBE TUIOCKOPEMEHHOW Mepeiadn, eCIu pacueTHOEe J10-
nmyckaemoe mnosiesnoe HanpspkeHue [k|= 2 Mlla, koaddurnuent guHamuaHocTn Harpy3ku K=
1, ckopocth pemHs V=10 M/c, mpuHa pemHs b=64 MM, TonmKHa peMHS 6=3,5 MM.
JaiiTe knaccudukaiuio 3y0yaTeix epeaad mo ¢gopme 3y04aThix KoJjec.
[lepeuncaure TpeOOBaHMS K MaTepranaM IPUBOIHBIX PEMHEH.
HazoBuTe napaMeTpsl ¥ yKaKUTe UX Pa3MEPHOCTb B BHIPAKEHUU:

2 - 7(d, +d,)+[2 - 7(d, +d,)} -8(d, +d, )
a =
8

Hanummre BblpaskeHUe Ui ONpEesICHUs] TUaMeTpa OKPYKHOCTH BIAJHH MPSIMO3yOOro IIH-
JUHAPUYECKOTO KoJieca.

Omnpenenute 4nCiIO 3yObeB YEPBAYHOTO KOJIECa MPU MEKIICHTPOBOM PACCTOSHUU a= 235 MM,
MopyJe 3anerienus m= 10 MM, ko3gdunrerTe ruaMerpa 9epBsika q=_.

JlaiiTe KnaccuUKaIHIO 3y0UaThIX Mepeaay Mo NpU3HaKy B3aMMHOTO PACIIOIOKEHHUS KOJIeC.
[lepeuncnure JOCTOMHCTBA LIETTHBIX NEpeIay.

N300pa3ute cxemy OTKPHITOH PEeMEHHO mepeaayu.

HazoBuTe napaMeTpsl ¥ yKa)KUTe UX Pa3MEPHOCTb B BHIPAKEHUU:

R(l-7)_
“ea s

At=t, —t, =

BripasuTe BBICOTY TOJIOBKH 3y0a uepe3 MOAYIIb.

Omnpenenure NpeABApUTEIbHOE HATSKEHUE PEMHS, €CIIM U3BECTHBI: KOXPPUIMEHT TATH @=
0,6, nonyckaemoe moje3Hoe HanpspkeHue pemHus [kol= 2,4 H/MM?, mromams IIOIIEPEYHOTO Ce-
yeHus pemHst A= 150 MM,

Jaiite knaccuuKaimio 3youaTsIX nepeaad no popme mornepeyHoro CeueHus! pEMHS.
[lepeuncnnre HETOCTATKH LIETIHBIX MEepeady.

M306pasnTe cXeMy KOHHIECKOTO 3aIeIIICHHMS ¢ CyMMAPHBIM YIJIOM TIPH BepIIHHax Korycos 90° .
Ha3zoBute napamMeTpsl 1 yKaXXHUT€ UX Pa3MEPHOCTh B BBIPA)KEHUMU:
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48.
49.

50.
51.
52.
53.

54.
55.
56.
57.

38.

59.

60.

61.
62.
63.
64.

65.

66.

67.
68.
69.
70.

71.
72.

73.
74.
75.
76.

Tl'KHﬁ'(”il)

2
Ya * [O-H ] u
Bripasute MexoceBoe pacCTOSIHUE YEPBSIUYHOM Nepeaaun 4epe3 MOIYJIb.
Onpenenure HaTSHKEHUE BeAyllleld BETBU PEMEHHOM Meperadyu, €Clid U3BECTHBI: KO ULIMEHT
taru @= 0,5 u npeaBapurenbHoe HaTsLKeHUE peMHst Fo= 400 H.
JaiiTe knaccuduKaIyio peMHel B 3aBUCUMOCTH OT MaTepuara.
VYkaxure 00J1acTh MPUMEHEHHI LIEMHBIX Mepeaay.
N3006pa3ute cxemy 4epBAYHOMN Mepeadn ¢ OOKOBBIM PaCIOIOKEHUEM YEepBSKa.
HazoBuTe napaMeTpbl 1 YKaKUTE UX Pa3MEPHOCTb B BHIPAKEHUU:

2-10°T,
v 0,85zp]o, |
BeipasuTe okpy)kHYIO CHITy 3y0O4aToil nepeaun uepe3 KpyTsIil MOMEHT.
JlaiiTe kmaccuUKaInio KIMHOBBIX PEMHEH MO0 KOHCTPYKITUH.
JlaiiTe onpeneneHue 1mara 3alerIeHus.
Onpenenure auaMeTp BEAYLIETO MIKHUBA IIIOCKOPEMEHHON NEPENadt, €CIIA OKPYKHOE YCHIINE

Fi= 1200 H, xoa¢dpunment narpysku K= 1, mmpuna pemas b=80 mm, J0myckaeMoe MmoJie3Hoe

o 1
Hanpsbkenue [ko]= 2 Mlla, oTHOIIEHHE TOJMIIMHBI PEMHS K IHAMETPy IIKHBA — = —

d, =K,3

ol

m, =3 YF'KFﬁ'KF

d, 40
HazoBurte napaMeTpsl U YKaKUTE UX Pa3MEPHOCTDH B BRIPAKCHUU:
T K, ,Nu>+1
da)ml = 770 3 : = 2
0,85, [0, [ u

Hanuimmire cooTHOLIEHNE MEXIY OKPYKHOM M paJiuaibHOI CHIIaMH B IIPSMO3YOOM IIMIIMHAPH-
YECKOM 3aLICTVICHHH.
Omnpenenute MOIHOCT YepBSUHOM nepenaun / n= 0,85/, Beiaensiomend Bo BpeMs paboThl Ter-
noBoit motok Q=900 Br.
JlaiiTe kiaccu(pUKaIMIO epeadu 1Mo NPUHIIMITY NTepeadu IBUKCHUS.
JlaiiTe onpeneneHre MeK0CeBOro pacCTOSIHUS.
N3o0pazute cxeMy MoIynepeKpecTHOW PEMEHHOM nepe1ayn.
HazoBuTe napaMeTpbl 1 YKaKUTE UX Pa3MEPHOCTb B BHIPAKEHUU:
m(Zl +2z )
2
Hanummmre cooTHOIIEHHE MEXKY OKPYXHOH U OCEBOM CHIIaMH B KOCO3YOOM IMJIMHAPHYECKOM
3aleTUICHHH.
Omnpenenute AMaMeTp 3ar0TOBKH LMIMHIPUYECKOTO 3y04aToro Koieca, eciu JaHo: p=15,7 MM,
z=21.
JlaiiTe Kiaccu(pUKAIMIO Nepeaay Mo Croco0y COSMHEHUS TeJl BpaIleHUs.
[IepeuncinTe OCHOBHBIE T€OMETPUUECKUE XAPAKTEPUCTUKHU LEITHOM NEpe1adn.
N3006pasuTte cxemy NepeKpecTHOW peMEHHON NepeIadu.
Ha3oBute napameTpbl 1 yKaXKUTe UX Pa3MEPHOCTh B BBIPAKEHUH

m = 3\/1’5YF2 Kpy Ky, - Cosy-T, /(qzz[am])

Hanummre cooTHOIIEHHE MEXKAY BBICOTOM rOJIOBKU 3y0a U MOJTYJIEM.
Omnpenennre BETUYUHY KPYTAIIETO MOMEHTA, IMEpeaaBaeMoro 3y04aThiM KOJIECOM C Mapamer-
pamu: m= 5 mm, z= 30 MM, b=40 MM, eciu pacueTHas OkpykHas cmia We= 25 H/MM.
Jaiite knaccupukanuio mnernei mo KOHCTPYKIUU.
[lepeuncnure OCHOBHbIE TEOMETPHUUECKUE XapaKTEPUCTUKN PEMEHHOM repe1ayH.
N3006pazute cxemy 3y0UuaToii nepeaau ¢ BHEITHUM 3alCTUICHUEM.
HazoBuTe mapaMeTpbl 1 yKaXHUTe UX Pa3MEPHOCTb B BHIPAKEHUHU:

h=h,+h, =2 +c")-m

a=05(d, +d,)=
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Hanmumure BblpakeHue ajisi ONpeeieHUs] NepeaTOuYHOr0 OTHOIICHUS Hapbl UINHApUYE-
CKHX 3yO4YaThIX KOJIEC.

Omnpeznenure BEIMYUHY OKPYKHOTO YCHIIHSI 3y04aToro Kojeca, epeaioniero MomHocTs Pr=
2,8 kBT mipu yriioBo# ckopoctu ;=14 paz/c. [Tapamerpsl koseca m= 5 mm, z,= 80 .

JaiiTe K1accU(pUKAINIO POJTUKOBBIX IETNeH M0 KOJINYECTBY PsIIOB.

Jaiite onpeneneHre 3BOJTbBEHTHI.

N306pa3ute cxemy peMEHHOI Nepeauu ¢ HaTSKHBIM POJIMKOM.

Ha3oBute napameTpsl 1 YKaXKATE UX PAa3MEPHOCTh B BBIPAKEHUN:
_L5Yy, Ky, Ky, - Cosy - T,

d -d, - m

BeIpa3nuTte OKpyKHYIO CKOPOCTh KOJIECa Yepe3 MOAYJIb 3aLCTUICHMS.
Onpenenure OpUEHTUPOBOUHYIO TOJIIMHY INIOCKOTO PEMHS, €CJIM MOIIHOCTb Nepeaaun P=7

kBT, yactora BpamieHus Beaymiero mkuBa n; =500 muH". OTHOIIEHHE TOJIIIUHBI PEMHS K

o 1
IUamMeTpy IIKUBa — = —

d, 40’
JaiiTe xmaccudukanuio nepeaad ruOKon CBI3bIO IO PACIOIOKEHHUIO B IPOCTPAHCTBE.
[lepeuncaure JOCTOMHCTBA 3yOUaTHIX NEpeaay.
N3006pa3ute cxeMy peMEHHOI nepeiay co CTYNEHYaThIMU IIKUBAMH.
HazoBuTe napameTpbl U YKa)KUTE UX PA3MEPHOCTh B BHIPAXKCHUH
170 [z, /q)+1]

Oy = .KH/?.KHU'TZS[O-H]
z,/q a

Oy = [O'Fz]

w

BeIpasure nenuTenbHbli JuaMeTp 3BE304KH Yepes3 Lar LETu.

Onpenenurte 4yuciao 3yObeB MIECTEPHH, €Cld 3BeCTHHI: a= 200 MM, m =4 MM, u = 4.
Jaiite KnaccuuKanuio nepeaay no cnoco0y peryIupoBaHus IPOBUCAHUS 1ICTIH.
[lepeuncnure HeAOCTATKU 3yOUaThIX Mepeay.

HazoBute napameTpbl U YKaXKUTE UX PA3MEPHOCTh B BHIPAXKCHHH

170

(z,/q)o,]

Onpeznenure MOIIHOCTb, KOTOPYIO NEpeaeT MECTEPHs, UMEIoLIas napaMeTpsl m= 4 MM, z;=
20, ;=100 pan/c, ecnu okpyxkHoe ycmimue F= 500 H.

JlaiiTe knaccupuKanuio LEMHbIX IepeJayd M0 KOHCTPYKTUBHOMY UCIIOJIHEHHUIO.

[epeuncaure ciocoObl U3rOTOBICHHS 3yOUaThIX KOJIEC.

N300pa3ute nuarpaMMmy U3MEHEHHs KPUBBIX CKOJIBXKEHHS B 3aBUCUMOCTH OT KO3((puIreHTa
TATH.

Ha3zoBute mapameTpsl 1 yKaXKUTE UX Pa3MEPHOCTb B BBIPAKECHHM:

2a

(q+z2,)

Hanummure BeIpaskeHue Ui ONPEAEICHUS KOIMYECTBA TEIUIA, BBIACIIOMIETOCS B YEPBAYHOM
peaykrope.
JlaiiTe KnaccupUKao pEeMEHHBIX Iepeiad [0 HAIPaBJICHUIO BPALLICHHUS IKUBOB.
[aiite onpeneneHue MOIyIIS.
N300pa3ute cxeMy LEMHOM Nepeiauy U IPOCTaBbTe OCHOBHBIEC T€OMETPUYECKHE TapaMETPBI.
HazoBuTe mapaMeTphl U yKaXUTE UX Pa3MEPHOCTD B BBIPAKCHUM:

o _m_ dn _5H_Th

aw=(22/q+l)-3 'KHﬁ'KHu'Tz

m=

i= = w2 _
w, n, d,gy, z T

HanumuTe BoipakeHue 11t onpeaeaeHus KodQppuiueHTa TAru peMeHHO! Iepeiavn.
JaiiTe xmaccudukanuyio nepeaay 1mo crnoco0y co3aaHus HATSHKEHUS PEMHS.
VYKaxuTe NpeuMyIiecTBa KOCO3yObIX [UIMHIPUYECKIX KOJIEC.

N300pa3uTte 3cKU3 KOHCTPYKITUHU ABYXPSATHON POITMKOBOM IICTIH.
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108. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUM:
£ q
22(1- 1) p,,
109. HanummuTe BbIpakeHUE AJIsl ONPEAECICHUS TUaMeTpa BEAYIIEro MIKUBA MIIOCKOPEMEHHOM me-
penaumu.
110. Onpenenurte BEIUYMHY KPYTAIIETO0 MOMEHTA Ha THXOXOJAHOM Bally, €CJIU JJAHO: M= 5 MM, Z|=
20, z,= 50, ;=100 pan/c, P;= 5 xBT.
111. JlaiiTe knaccuuKammio YepBIKOB MO YUCTY 3aX0/I0B.
112. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUMU:
o n d,, z, T

j=—t =t =Tom T2 _ 2 _ (g5 =1gd
o, n d . Tn 80, =180,

Oy =

wml

113. BeIpa3ure nomyckaeMoe HalpsKEHHE pa3pblBa 4epes Mpeaes TEKYUECTH.

114. TIpsmosy0Oas mecTepHs ¢ mapamerpamu m = 4 MM, z= 20, mepenaet KpyTsamui MOMeHT T =
20 Hwm. Omnpenenute pacyeTHYIO OKPYKHYIO CHJTY MEepeIadH.

115. Jlaiite knaccuuKamuio YepBIKOB 10 HAIPABJICHUIO BUTKOB.

116. B kakux ciay4asx NpUMEHSIOTCS MOJIUKIMHOBBIE pEMHU?

117. M300pa3ute cxeMaTUYHO IUIMHAPUUECKOE 3yOuaToe KOJIeCO W MPOCTaBbTE OCHOBHBIE T'€O-
METPUUYECKUE XAPAKTEPUCTUKH.

118. HazoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

_ Al _dlla]
‘K K

119. [laiite knaccupuKanuio 4epBsiUHBIX Mepeiad Mo PACIONOKEHHUIO YepBsKa.

120. YkaxuTe npenMyniecTBa KIMHOPEMEHHBIX MEPeaay Mo CPaBHEHUIO C TUIOCKOPEMEHHBIMH.

121. M3ob6pasute cxemy 3y0a ¢ 3BOJIBBEHTHBIM MPO(UIEM.

122. HazoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

KF,

z =1L
" |F]

123. HanummuTe COOTHOLIEHHUE MEXIY HaTsHKEHUEM BEeIylIEH U BEIOMOW BETBEW pEeMEHHOMU mepe-

nauu (hopmyna Ditnepa).

124. B uepBsiuHOi ape m= 3 MM, z,= 3, z,= 27, q = 9. Onpeaenute MEeXIEHTPOBOE PACCTOSIHUE d.

125. Jlaiite knaccupukanuio 3y04aThix KOJIEC M0 KOHCTPYKIIUH.

126. YkaxuTe HEIOCTaTKU KIIMHOPEMEHHBIX Mepeaay.

127. N300pa3ute cxemy mapbl MUIUHAPUICCKIX 3yOUaThIX KOJIEC C BHYTPECHHUM 3aIleTICHHUEM.

128. Ha3zoBuTe napamMeTpbl U YKaXUTE UX Pa3MEPHOCTh B BBIPAXKECHHH
o=t
[e [e

129. Hanumure COOTHOLIEHHE MEXIY HATSKEHHEM BEIyILed BETBbIO PEMEHHON Iepenadyu, Ha-

YaJbHBIM HATSHKEHUEM M OKPYKHOUM CUIIOMN.
130. Onpenenure oKpy)HOE yCUiIue Ha mectepHe m = 4 mm, z= 20, nepenaronieii MomHocts P=5

kBT mpu ©=100 paz/c.
131. JlaiiTe onpeaeneHue NPOYHOCTH JETAIIN.
132. YkaxuTte 0COOEHHOCTh apXHUMEI0BA YECPBSIKA.
133. M3ob6pasute nonepevyHoe ceueHne KOPAIIHYPOBOTO KIIMHOBOTO PEMHSI.
134. HazoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

2o _m %
w, n, d; z

135. HanummuTe COOTHOLIEHHWE MEXAY HATSKEHUEM BEIOMOM BETBH, HAYaJIbHBIM HATS)KEHHEM U

OKPYKHOH CUJIOW B pEMEHHOU Iiepeaaye.
136. TlepeunciauTe OCHOBHBIE KPUTEPUHU PAOOTOCTIOCOOHOCTH JIeTasICH.
137. Ykaxxute 0cCOOEHHOCTh KOHBOJIIOTHOTO YEPBSKA.
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138. M3006pazuTe npoaoapHOE U MONEPEYHOE CEUSHUs 3y0UaToro peMHs.
139. HazoBute mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:
o _n _ d,

] =——= ==
w, ny, d, (1 -¢ )

140. HanumuTe BbIpaXKeHUE JJIsI ONPEACTCHUS] OKPYKHOW CHJIbI Ha BEAYIIEM IIKWMBE PEMEHHOM
nepenayu.

141. Yron npu BepIIMHE JEIUTEIBHOTO KOHYCa BEIOMOTO KOoJieca KOHMYECKOH mepeaaun o= 60°.
Yron MexJy oCIMH KOHUYECKHX KoJeC & =&, +J, = 90°. Onpeenurs NepenaTouHoe YuCIo
9TOM mapsl.

142. Ilepeuncnure TOCTOMHCTBA YEPBAYHBIX NIepeaay.

143. M3o6pasute 3Mm0pbl H3MEHEHUS HANPSHKEHUH B MOTIEPEUHBIX CEYCHUAX PEMHS MO KOHTYPY
nepeaayn.

144. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUMU:

145. Hanummure COOTHOIIEHUE MEXKIY OKPY>KHBIMU CKOPOCTAMH BEYIIETO U BEJOMOTO IKMBOB
PEMEHHOU IIepeayn.

146. IlpoBeppTe LeTb MO JOMYCKAEMOMY JIaBJICHUIO B IapHupe, eciu [p]= 21 MIla, nepenaBae-
Mas MoiHocTh P = 8 kBT, ckopocTs nernu v = 2 m/c, muametp Banuka d = 9,55 MM, mmpuHa
nenu b =27,46 Mmm.

147. Kakoe HampsiKeHHE B KaUueCTBE MPeIeIbHOro OepeTcst IpU pacdere Ha MPOYHOCTh IPH Tepe-
MEHHOM XapaKkTepe Harpy3ku?

148. Ilepeuncnnure HEAOCTATKU YEPBAYHBIX IIEpEAAY.

149. M3006pa3ute cxemy cuil, IEHCTBYIOMIMX Ha Bajl B PEMEHHOM repeaaye.

150. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUM:

YFTIKH,H

LR [O'F ]

151. BeIpa3ure MeX0CeBOE pacCTOSIHUE YEPBSIUHOM Mepeaauu 4epe3 Mo1yJIb.

152. Omnpenenute YUCIIO PAIOB LEMH €CIM OKpY)KHas cuia B nepenade F, = 2000 H, koaddunu-
eHT skcmuyatanuu  K,= 1,5, momyckaemasi okpyxHasi cuia Jisi ogHopsaHoM uwenu  [Fy]
=1500 H.

153. Tlepeuucnute TpeOOBaHUS K MaTepHaiaM YepBIYHBIX MEpeaay.

154. M3006pa3ute cxemy CHIJI B IPSIMO3yOOM ITUITMHAPUIECKOM 3aIlCTUICHHH.

155. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUMU:

z= —Kg l
POKa Kle

156. Hanumure Boipaxenue i onpenenenus KIIJ[ yepssunoil nepenaun.

157. Onpenennute MakKCUMaJIbHOE OKPYKHOE YCHIIME, KOTOPOE MOXKET MepeaaTh LenHas nepeaaya,
€CJIM JI0IIyCKaeMO€e JaBJICHUE B IAPHUPE [p] =21 MIla, mmpuna uenu b = 27,46 mm,
muametp Bamnka d = 9,55 Mm.

158. B kakoM ciyyae B KauecTBE MPEJEIIbHOTO HAMPSHKEHUS MPH pacyeTe Ha MPOYHOCTh Oepercs
Npeaea TEKy4eCcTH?

159. Tlepeuucnute TpeGOBaHUS, MPENBIBIAEMBIC K YEPBSIKY.

160. M300pa3ute cxeMy CHJI, IEUCTBYIOIIMX Ha 3y0, MPsSMO3yOOro, 3BOJIBBEHTHOTO Kojeca MpH
pacuere Ha U3THU0.

161. Ha3zoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

])1 — [K] ) A ) Ul

K

g
162. HanumuTe BBIpa)K€HHE ISl ONPEAECICHUS KOJWYECTBA TEIia, OTBOJUMOTO 4Yepe3 MOBEpX-
HOCTb OXJIQXKJICHHSI KOPITyCa YEPBSIYHOTO PEAYKTOpA.
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163. Onpenenure MOIIHOCTb, MEPEAABAEMYIO LIENIHOM mepenauei, ecim OKpyxkHas cwia Fy =

2000 H, ckopocTs 11enu v = 5 M/c.

164. N3o00pasute cxemy CHII, ICUCTBYIOMIMX B KOCO3yOOM HUITUHAPUICCKOM 3aIICTIIICHHH.
165. HazoBute mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

d, =(1100...1300)- 3 il =(520...610)- 3 it

1 2

166. Onpenenure OKpYKHOE YyCWIME B LIEMHOW Nepeaaye, €CIM HATSXKEHHWE Beaylled BETBU

—

bl

A

13

14.
15.

16.

17.

18.

19.

20.
21.

22.
23.
24.
25.

F=5000 H, maTsoxenue Benomoi Betsu F,=2000 H.

BOI’ZpOCbl aﬂ}l CAMOCNOoAmMeNbHO2O UYUEHUA
Ha3zoBute ocHOBHBIE (DAKTOPBI, BAUSIOIINE HA YCTAIOCTHYIO IPOYHOCTH JIETAIIH.
[TosicauTe, KaKue BOMPOCH HEOOXOAUMO PENIaTh MPU KOHCTPYUPOBAHUH JICTATH?
Ilo xakuM IpeenbHBIM HANPSDKEHUSM BENETCS ONpENENeHUE (pacueT) AONyCKaeMbIX Hamlps-
YKEHUH TIPH CTAaTHYECKUX U MIEPEMEHHBIX Harpy3Kax.
JUis KakuX MaTepuaJioB M YCIOBUM HATrpy:KEHMs IETAJIM MCIOJIB3YIOT IIPEAesl NPOYHOCTU
(0y,0,), IpH ONpENeNIeHUHN I0ITyCKaeMOro HalpsKEHUs?
[Tokaxxute Ha rpaduke U gaiiTe GU3NUECKOE ONPeaeIICHNE TTPeeia TEKy4eCTH (GT )
JlaiiTe onpeneneHue npeiesia BBIHOCIUBOCTH MaTepralia IETAIN.
[TosicHuTe poah KOHCTPYKTOPA, TEXHOJIOTA M SKCILTyaTAllMOHHHUKA B TPOIIECCE CO3TAHMS MAIITHH.
HazoBute nopsmok (3Tamnsl) IpOSKTUPOBAHKS MAIIIHH.
Hanummre BhIpakeHHE U MPOBEPOYHOTO pacyera JeTajiau, paboTaomeil Mo HaupsKeHUAM:
pasphbiBa, U3ruoda, cpesza, KpydeHusl.

. HazoBuTe 1 nmosicauTe nmapamerpel B BeIpakeHuu: S =S, - S, - S,

11.
12.

JlaiiTe onpeneneHre N3HOCOCTOMKOCTH JA€TaH.
JlaiiTe onpeeneHne MUKIOB U3MEHEHUs HANPSKEHUH MPUBEACHHBIX Ha TpaduKax:
a ' '

e o i Linkn '
i Lnkn . o 1

0O O — T S ¢ W I R
. / i u v \
t

- . '
1
I
|
|
I
|
I
|
I
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|
I
|
I
|
|
|
1
L
I
1
I
1
I
T
|
1
|
|

. JUId KakuxX yCJIOBUN HArpyXeHHsl JeTalld UCIONb3YeTCs MpeeN yCTalocTu (6. ) IpH onpee-

JICHUHA JOITyCKACMOI'0 HAIIPSAXKCHUA.

HazoBute ocHOBHBIE (haKTOPHI, OT KOTOPBIX 3aBUCUT MPOYHOCTDH JETAIIH.

N300pa3ute rpaduku M3MEHEHUsT HANPSHKECHUN 1O MyJIbCHPYIOLIEMY, CAMMETPUYHOMY U He-
CUMMETPUYHOMY LIMKJIaM.

B xakoMm cimyuae B KadecTBe NMPEEIBHOIO HAMPSHKCHHS MPU pacdyeTe Ha MPOYHOCTh Oepercs
npeesa IPOYHOCTH?

JU1sl KakuX MaTepuasoB U YCIOBUI HATPY)KEHUs UCIIOJIB3YIOT IPEAEN TEKYYECTH, IIPU OIpeie-
JICHUH JI0MYCKAeMOTo HalpsKeHus?

Vv

ok, k
HasoBuTe mapameTpsl B BBIpaXEHUH: [0 ] = — 4%
k, -[S]
Hanummre OCHOBHBIE ypaBHEHUS MPOYHOCTH ISl JeTanei, paboTaIMUX 1O HANPSIKESHUSIM:
cpesa, pa3pbiBa, U3ruda, KpyueHusl.
Ilepeuncnure OCHOBHBIE TAIlbI IPOLIECCA CO31aHUS MAIIMH.
JlaliTe omnpeneneHre MUKIa HaNpsHKeHUH, aMIUTMTYAbl M CPEIHETr0 HampsbkeHusd mnukia. [loka-
KHUTE X Ha rpaduke IUKIa B 00IIEM caydae.
HazoBute ocHOBHBIE (haKTOPBI, OT KOTOPBIX 3aBUCUT MPOYHOCTDH JETAIIH.
JlaiiTe onpeneneHye 10IyCKaeMOro HalpsKEHUs.
N300pa3uTte 3cKU3 KOHCTPYKITUU BTYJIOYHOM IICTIH.
N306pa3ute cxemy rHIOMAHON Mepenayu.
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27.

28.
29.

30.
31.

32.
33.

34.
35.

36.

—
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10.
11.
12.

13.
14.

15.

16.
17.

18.

19.

20.

21.
22.

N3o6pa3ute cxemy peMeHHOW Mepeayd C pa3BMKHBIMH KOHYCHBIMU HIKMBaMH (KJIMHOpPE-
MEHHBIN BapuaTop).

Onpenenure AuamMeTp OKPYKHOCTEHM BBICTYIIOB M BIAIUH AJIs KoJsieca, eciau: m= 4 MM, z= 16,
h*,= 10, x =+0,3.

VYkaxute, B KaKuX clydasx NpeArnoYTUTEIbHO IPUMEHEHNE IIEBPOHHBIX MEpeaay.

Omnpenenure MHUHMMAaJIbHOE YMCIO 3yObEB IIECTEPHHU, NPU KOI((UIMEHTE BBICOTHI FOJIOBKH
h*,= 0,8 u yrue sarerenns o= 20",

[Tepeuncnure qocTonHCTBa 3y0UaThiX nepeaad HoBukona.

BripaszuTte cmelieHne MHCTPYMEHTa MPU W3TOTOBICHHHM KOPPUTHPOBAHHBIX 3y0UaTBIX KOJIEC
4yepe3 MOAYIb.

HanwumuTe BbipakeHue U1 ONpeAeIeHNs yrila 00XBaTa Ha BEyIIEeM IIKHBE PEMEHHOW IepeaayH.

Onpenennure 4uciio 3yObeB IMIECTEPHU, MOIYJIb 3allCIICHUs KOTOpOi m= 4 MM, AHaMETpP OK-
PYXHOCTH BBICTYNOB d, = 86,4MM, KO3 (UIIMEHT BBICOTHI r0J0BKH h’,= 0,8.

N300pa3uTte nonepeyHoe ce4eHrne KOPATKAHEBOTO KIIMHOBOTO PEMHS.

OmnpenenuTe TuaMeTp 3aroTOBKU Ui KOCO3yOOTO IMJIMHIPUIECKOTO KOJeca, eClu: My= 4 MM,
z=16, B =8%06"34"" (Cos 8°06°34"* = 0,99).

Bripasure OKpyXHYIO CKOPOCTh 3BE3I0YKH Yepe3 Liar LEeIH.

Bonpocsl py0e:kHOTro KOHTpOoJIsi Ne 2
Bonpocvl, paccmampusaemvie na ayoumopHulx 3aHAMUAX

. HepeqnanTe JOCTOMHCTBA MNOAIIHUITHUKOB Ka4YCHUA.

Hanumure hopmyiny 1 onpeaeneHus J0JIroBeYHOCTH MOAIIUITHIKA B MIIH. 000pOTOB U TO-
SICHUTE TIapaMeTphI.

Kak knaccudunuupyrorcs npy>KuHbI 0 KOHCTPYKTUBHBIM ITpU3HAKaM?

[TpoBenuTe MPOEKTHBIN pacyeT BEAOMOTO Balla MPSIMO3YOOT0 IUITHHIPHIECKOTO OTHOCTYTICH-
yatoro peaykropa. [lepenaBaemplii kpyTamumii MomeHT 108 HM, fonmyckaemoe HanpsiK€HHE Ha
kpydenue 20 MIla. HaznaubTe iuameTpsl Baia Mo MOAMIUITHUKY U IO 3y0uaToe KOoJIeco.
Jln1s yero npu pacyete Bajia CTPOSIT SIMIOPHI U3TUOAIOMIMX U KPYTSIIUX MOMEHTOB?

UTo Ha3BIBAIOT MOAMIUITHUKOM U MOAMSATHUKOM?

Haueprture B pa3pese 3CKN3 pauaibHOr0 IMIAPUKOBOTO MOAIIUITHUKA.

Hamummure Gopmyny ans mpoBepKy Bajla Ha KPyUEHUE U MOSICHUTE TapaMeTPhI.

Kaxkoe TpeHue xenaTesbHO UMETh B IOJIIUITHUKE CKOJIBKEHHUSI U IIPU KAKUX YCIOBUSAX OHO
BO3HHMKAET?

Kaxk kmaccuduiupyrorcst Bassl o Gopme MornepeyHoro CeueHus ?

Uro o3HauaroT nepBbie ABE MU(PHI cripaBa B HOMEPE MOAMIUITHUKA?

Hanummure hopmyny ams onpeaeneHus MOMEHTA CONTPOTUBIICHHS Bajla IPU pacueTe Ha U3Tud
Y TIOSICHUTE TIapaMeTphl.

UT0 KOMIEHCUPYIOT KOMIICHCUPYIOITHE MY ThI?

Onpenennure HECYITYIO CIIOCOOHOCTh MOANIUITHUKA CKONIbXKeHUs. J{luameTp Bana 42 MM, IIHPU-
Ha OpOH30BOT0 BKJAaJbIIA 45 MM, Aommyckaemoe nasienue 8§ Mlla.

N3 kakux 37€MEHTOB COCTOUT MOALIUITHUK CKOJIbKEHHUS?

Hamumunre ycioBrue M3HOCOCTOMKOCTH NOAIIUITHUKA CKOJIBKEHHS U MIOSCHUTE ITApaMETPBI.
Jlist Beaymiero Bajia peaykropa mo100paHbl paauaibHble mapukonoammmauka Ne 205 ¢ nu-
HaMHU4eCKoU rpy3onoabeMHocTbio 19,5 kH. Onpenenure 1oiroBe4HOCTh MOAINIMITHUKA B Ya-
cax. DkBHBajeHTHas Harpy3ka 3620 H, yactora Bpamenus Bana 1500 mun-1.

Haueptute B pa3pese 3cKuU3 paidaibHO POIUKOBOTO MOAMIUITHHUKA.

Hammumure dopmyny nmst mpoBepku ynpyrux siaemeHToB MYBII Ha cMsaTHE ¥ TOSICHUTE TTapa-
METPBHI.

Pannaneubrii chepudeckuii IByXpsaHbIN mapukonomumHuK Ne 1205 Harpy»)eH 3KBUBaJICHT-
HOM Harpy3ko, cocrasistomeid 2340 H. Ckosibko MITH. 000pOTOB CIIOCOOEH BBIJIEPKATh MO
LIUITHUK, €CJIA €r0 AMHAMHU4YecKas rpy3onoaseMHocts 12100 H.

Yem oTiinyaeTcs pacueT HEMOABUKHBIX OCEH OT pacyeTa BpalllaroIuXcs ocei?

Ha3oBute Buapl pa3pylieHns NOAMMUITHUKOB CKOJIbKEHHUS.
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HagepTuTte B pazpese 3CKu3 paauanbHOTo chepuiaeckoro 2-xX psIHOTO MOIIUAITHUKA.
Hammumure dopmyny nist mpoBepku ynpyrux siaemeHToB MYBII Ha cMsaTHE U TOSICHUTE TTapa-
METPEL.

. Haznauenwne my@r.
26.

Omnpenenure AMHAMUUYECKYIO TPY30MI0AbEMHOCTD MOAIINIIHUKA KaueHus, coBepIuatouero 153
MJTH. 000pOTOB 32 BECh CPOK CITY>KOBI. DKBHBaJIeHTHast Harpy3ka 3620 H.

Haueprtute scku3 prnaHueBoil xecTkoit MyQThI.

Hanummure hopmyny ans onpeaeneHus 5KBUBaJICHTHOI'O MOMEHTa MIPU pacueTe Baja Ha Co-
BMECTHOE JICHCTBUE KPYUCHHS U U3TN0A U TIOSICHATE TTapaMeTpBhI.

Knaccudukanus MmypT mo npuHIumy neicTBus.

[TpoBepwTe ycnoBus pabOThI MOANIUITHIKA CKOJIBXKEHUS 06€3 upe3MepHoro Harpesa. Harpyska
Ha noammHuK 40 kH, nuamerp Bana 80 MM, mmpuna 6a06uTOBOTO BKIaAbIIA 90 MM, HacToTa
BpamieHus Bana 500 muH -1. [p] = 20 MlIla.

[lepeuncnure KOHCTPYKTUBHBIE PA3HOBUIHOCTH MPSMBIX BaJOB.

Kak Ha3bpIBarOT MOJIIUITHUKH B 3aBUCHMOCTH OT HAIPaBICHUS BOCIIPUHUMAEMON Harpy3Ku?
HavepTuTte B pazpese 3CKU3 paAuajbHOTO MIAPUKOBOTO MOIIIUITHHUKA.

Hanummre hopmyny ams onpeaeneHus J0IrOBEYHOCTH MOAIIMITHUKA B MITH. 000POTOB H TIO-
SICHUTE TTapaMeTpBhI.

HazoBuTe pa3sHOBHIHOCTA KOMIIEHCUPYIOIIHX MY(]T.

Omnpenenure AuaMeTp Bajia pelyKTopa, €CIIU B OTACHOM CEYEHHH IO KOJIECOM JeHCTBYET U3-
rubatommii MoMeHT 260 HM u kpyTsanmii MomenT 180 Hm. lonmycTrMoe HampsbkeHHe Ha U3THO
JUIsl cTany 45 npu HanpeccoBaHHOM Ha Basl koJsiece S0 MlTa.

Uro o3HaualoT TpeThs udpa crpaBa B HOMepe MOAMUITHUKA?

Hanummure hopmyny ams pacyeToB AuameTpa Bajia Ha U3rHO U MOSICHUTE TapaMeTpBhI.
[TpoBepwTe ycnoBus pabOThI MOANIUITHIKA CKOJIBXKEHUS 06€3 upe3MepHoro Harpesa. Harpyska
Ha oammHauK 60 kH, nuamerp Bana 100 MM, mupuna 6a60uToBOrO BKiIaAbima 120 Mm, gac-
toTa Bpamenus Bana 500 mun -1. [pV] = 20 MIlam/c.

Kpurepuu paboToCriocOOHOCTH M pacyeTa BajioB.

. Kakue npeumMmymeCcTBa UMCIOT MMOAIIHUITHUKKU CKOJIBXKCHUS MICPCA MOAINITHUKAMU KaueHus?

42.

PacuetHblit cpok city>kObI 17151 MOAIIUITHUKOB KaueHUs! OBICTPOXOAHOTO Bajla peayKTopa co-
crasysger 5600 yacoB npu yactore BpaeHus Bana 940 mun-1. OnpeaenuTe 10JIroBEYHOCTD
MOJUIUITHUKOB B MJIH. 00OPOTOB.

Kakumu nokazarensiMy OlIEHUBAIOTCS IPOYHOCTh U KECTKOCTh BaJIOB?

Knaccudukanys noAmMMMHIKOB KaYeHUS 110 BUAY BOCIPUHUMAEMON Harpy3Ku.

Haueprure 3ckn3 KOIbLEBOMN MATHI C MOAISATHUKOM.

Hanummre dopmyny ams onpeneneHus: 5KBUBAJICHTHONW AMHAMUYECKOM HArpy3KH JIJIsl POJIUKO-
MOAIIUITHUKOB U TIOSICHUTE MapaMeTphI.

Kaxkue momymienust HeOOXOIUMBI PU COCTABICHUH PacUETHOM CXEeMbI Bajia?

Haueptute B pa3pese 3CKU3 KOHUYECKOTO PaJHalIbHO-YIIOPHOTO MOAIIUITHUKA.

Hammumure dopmyny nmst mpoBEpKH H3HOCOCTOMKOCTH pab0OYUX TOBEPXHOCTEN KYIauKOBOU
CIIETTHOU MY(PTHI ¥ MOSICHUTE TAPaAMETPHI.

HazoBute pasHOBHIHOCTH CaMOJIEHCTBYIOMUX (CAaMOYITPaBIsieMbIX ) My(T.

Jlyis Beqy1ero Baia peaykropa moao0pansl paauaibHbie Mapukonomumauka Ne 205 ¢ au-
HaMUYECKOU rpy3onoabeMHOCThIO 19,5 kH. Onpenenure 10AroBe4YHOCTh MOAIIMITHAKA B Ya-
cax. DOkBuBajneHTHasa Harpy3ka 3620 H, yactora Bpamenus Bana 1500 mun-1.

Hauepture 3cku3 My@dThl CO Cpe3HBIMH MTU(TAMH.

Hanummre ycnoBue MpOYHOCTH Baja Ha U3TUO U MOSICHUTE MapaMeTphl.

Ha xakoii Bug nedopmaiiuu paboTaroT U pacCUUTHIBAIOTCS IUIUHAPUUYECKHIE MPY>KUHBI?

Baut 3Be3/104ku 1I€MHOM Niepeiayl yCTAaHOBJIEH B MOIIMITHUKAX CKOJIBKEHUS C BKJIAJbIIIAMA U3
ceporo uyryHa. Onpeznennre MakCUMaJIbHYIO YIVIOBYIO CKOPOCTh Bajla U3 YCJIOBHS IIEpErpeBa
noamunHUKoB. Harpyska na nogmunauk 2400 kH, nuna muna 40 my, [pV] = 2*106 MIla m/c.
JIns kakuX Lesiei Ha Bajax JeNaroT rajdTeau U TPOTOUKHU?

J11s 4ero “3roTaBIMBAIOT KOHUYECKUE IIUTIBI?
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Haueptute B pa3pese 3CKHU3 OTHOPSIAHOTO MIAPUKOBOTO YIIOPHOTO MOAIINUITHUKA.

Hanummre ycnoBue H3HOCOCTONKOCTH MOAIIMITHUKA CKOJIBKEHUS U MOSACHUTE apaMeTphl.
[Iepeuncnure OCHOBHBIE TapaMETPbl BUHTOBBIX LIUJIUHIPUUECKUX MPYKHUH.

Onpenenure quaMeTp HEBpAIIAIOIICHCS OCH Ipy30Boro 6J0ka. Pasmepsl moka3aHbl Ha cxeMme.
Cymmaphoe ycunue, aeiictytomiee Ha 610k S000H. [omyckaemoe HanpsikeHHUe Ha U3THO IS
Marepuana ocu 100 MIla.

Kax Ha3pIBatoTCsl ONIOpHBIE YaCTH Baia?
B kakux ciny4asx ciaenyeT NpUMEHSITh CPeprudecKue MOIIUITHUKHI?
Haueprute 3cku3 NpyKUHBI CHKAaTHUS.
Hanumure dhopmyny 171 onpeaeneHus 5KBUBAJICHTHON IUHAMUYECKON Harpy3Ku JUIsl paau-
QJIBHOTO POJIMKOBOTO MOAUIMITHUKA U IOSCHUTE MapaMETPHI.
Bain penykropa ycTaHOBIIEH B MOJIIMITHUKAX CKOJIBXKEHUS ¢ BpoH30BbIMU BKIaabimaMu. Or-
pEeAEIUTE MAKCUMAJIBHYIO JOIIYCTUMYIO YIJIOBYIO CKOPOCTB Bajla U3 YCIOBUS OTCYTCTBHS I1€-
perpesa noamunauKoB. Harpyska Ha ogun noamunauk 2800 kH, qmuHa mumna 45 mM, [pV] =
2*10° MITa m/c.
Kax xnmaccuduiupyrorcest Bajibl 1o popMe reoOMEeTpHIECKOi ocu?
W3 xakux MatepraioB U3roTaBIMBAIOT BKJIAIBIIIN U KOPIYCca MOJIIUITHUKOB CKOIbXKEHUA?
Hanumure hopmyiny 171 onpeaeneHusi CKOPOCTH CKOJIbKEHUS IIHIA MO MOAMUITHUKY U MOosiC-
HUTE MapaMeTPBI.
HazoBuTe pa3HOBUIHOCTH CHEMHBIX MY(QT.
Paguanbhblit cheprueckuil 1ByXpsaaHbii mapukonoqmunHuK Ne 1205 Harpy»eH S5KBUBaJICHT-
HOM Harpy3koi, coctasistomei 2340 H. Ckonbko MTH. 000pOTOB CIIOCOOEH BBIACPIKATH MOJI-
LIUITHUK, €CIIU €T0 JTUHAMU4ecKas rpyzonoasemMHocts 12100 H.
[lepeuncinre TOCTOMHCTBA MOAIIUITHUKOB KAYEHHUS.
Haueptute 3cku3 rpebeHYaTO MATHI.
Hanumure hopmyny 1 onpeaeneHus 5KBUBAJICHTHON AUHAMUYECKOM Harpy3KH JUIsl yIop-
HBIX TIOJIIMITHUKOB U MOSICHUTE NTapaMETPBHI.
Kaxkue ceyenus Bana npeanoaoKUTEIbHO OMACHBI?
B kakux ciyuyasx BO3HHMKAeT 3a€laHU€E B MOJIIMITHUKAX CKOJIbKEHUS?
Haueprture B pa3pese 3CKU3 MAPUKOBOrO paguaibHO-yIIOPHOTO MOAIIUITHHKA.
Hanumure dopmyny asst onpenesneHus moisspHOro MOMEHTA COITPOTHBIICHUS BaJla P pac-
YyeTe Ha KPYYEHHUE U MOSCHUTE MTapaMeTpBl.
HazoBuTte pasHOBUAHOCTH KOMIICHCUPYIOIIUX MY(]T.
Koneca rpy30Boii TeJIEKKHU A1 TEPMUYECKON 00paOOTKH JIAKOKPACOUHBIX MTOKPBITHI ycTa-
HOBJICHBI Ha paJHalIbHBIX IIIAPUKOBBIX MOAIIUITHUKAaX. BHyTpeHHUE KOJIbIa TOAIIUITHUKOB
buKcUpYIOTCS Ha OCH € TIOMOIIIbIO Taek. OmnpenenanTe SKBUBAIICHTHYIO HATPY3KY Ha MO IIMII-
HUK, €CJIM TeMIIepaTypa B TEPMUYECKON KaMmepe 150° C, K,;=1,2. Macca 3arpy’KeHHOU Te-
nexku 420 xr. K=1.
[To kakoMy UKy U3MEHSIOTCS HAPSHKEHUS N3rH0a BO BPALIAIOIIUXCS OCSX ?
B kakux cioy4asx BEIOOp MOAMIMITHUKOB KaUYeHHS POU3BOAUTCS MO CTATUYECKON IPY30II0ab-
€MHOCTH?
Hanumure hopmyiny 171 onpeaeneHus MOMEHTa COIPOTUBIICHHS Bala IIPU KPyUEHUH U T10-
SICHUTE NTapaMETPBI.
JlaliTe XapaKTepUCTUKY BTYJOUYHON MY(THI.
[IpoBeppTe NOANATHUK HA U3HOCOCTOMKOCTD. JlnameTp nsaTel HapyxHbIi 50 MM, BHYTpEHHUU
30 mm. OceBoe ycunue, nepenaBaeMoe natot 9420 H, nonmyckaeMmoe naBiieHUE Ha MTOAMATHUK
12 MITa.
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86. s gero Ha Bajax CTaBIT IIIIOHKH?

87. Kakwue kimacchl TOUHOCTH (CKOJIBKO MX) YCTAHOBJICHBI JIJIs1 TOAIIUITHUKOB KaueHUs1?

88. HaueprtuTe 5CKM3 BTYIOYHO-NAIBIEBON MY(DTHI.

89. dopmyna s onpeesieHUs] JuaMeTpa Bajla U3 pacuera Ha KpydeHHUE, TOSICHUTE TapaMeTphI.

90. Ompenenute nuaMeTp MIUNa, Ha KOTOPBIA nercTByeT peakuus 8§ kH. Inuna muna 32 mm, 10-
IycKaeMoe HarpshkeHue i ctanu 35 Ha u3ru6 55 Mlla.

91. Kak xiraccuuiupyroTcst mpsiMbie BaJIbl IO BHEITHEH Gopme?

92. llepeuncnure HENOCTATKU MOJIIMITHUKOB KAaUCHHUSI.

93. Hanmmure opMyiy s ONpeAeTICHHs T0JITOBEYHOCTH MOAIIUITHIKA B Yacax U MOSICHUTE T1a-
paMeTpahl.

94. JlaiiTe XapaKTEPUCTUKY BTYJIOYHOU MY(THI.

95. Onpenenute 1UaMeTp BBIXOJIHOTO KOHIIA Bajla PeAyKTOPa, KOTOPHIH MmepeaeT MOIHOCTh 4,5
kBT nipu yriioBoit ckopoctu 76,5 pan/c, momyckaemoe HamnpspkeHne Ha kpydenue 22 Mlla.

96. HauepTute 3CKU3 BTYITOYHON MY(THI.

97. Hanmmure Gopmyiy ais pacdeTra 1uaMeTpa Bajia Ha COBMECTHOE ICUCTBUE KPYTAIIETO U W3-
rubaroIIero MOMEHTOB U TIOSICHUTE TTapaMeTPHI.

98. OnpenenuTe HECYITYIO CITOCOOHOCTH MOAMIUITHUKA CKOJIBKEeHH. J{lnametp Bana 38 MM, mmpu-
Ha OpoH30BOrO BKJIaakima 40 MM, gomyckaemoe faasinenue 6 MIla.

99. Hanmmure opmMyiy a1 MPOBEPKHU Bajia HA KPYUYCHHUE U MTOSICHUTE TTapaMeTPBHI.

100. Ompenenure nuamMeTp IiIagKoi HEBpaIIarOMEHcs ocH i 2-X OJIOKOB KPIOKOBOM MOJIBECKH.
Pa3mMepsbl moka3ansl Ha cxeme. Ycuine Ha kproke 50 kH. Jlomyckaemoe HanpsiKE€HUe Ha 13-
ru6 100 MITa.

[ 1

50]15 o{so

F
101. HauepTuTe 3CKM3 MIAPOBOTO IIHUIIA.

102. Hanmmmre ¢opmyy ais mpoBepku ynpyrux nanbiieB MYBII Ha u3rub u nosicaure napa-
METPBI.

103. Omnpenenure nuameTp muna, Ha Kotopeli gerctByet peakuus 11500 H. [Inuna mmna 45 MM,
JI0ITycKaeMoe HanpshkeHue s cranu 35 Ha uzrud 55 Mlla.

104. B yem 3akirodaercs NPUHIMIHAIBHOE Pa3Inunue MEXY BaJIOM U OCbIO?

105. B xakux pexumax TpeHHs pabOTarOT MOAMIUITHUKN CKOTBKEHUS ?

106. Hamumure ycioBre MpOYHOCTH Bajla Ha U3TMO U MOSICHUTE TTapaMeTPBhI.

107. Ha3zoBuTe pa3HOBUIHOCTH CaMOJICUCTBYIOIHUX MY(QT.

108. Omnpenenure JUHAMHYECKYIO I'PY30I0bEMHOCTh IOJIIMITHUKA KaU€HNUs1, COBEPIIAIOIIETO
153 mutH. 060pPOTOB 3a BECh CPOK CITY)Obl. DKBUBaJICHTHAs Harpy3ka 3620 H.

109. Knaccuduxarus moJmMIHuKOB 110 GopMe Tell KaueHUsl.
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110. Hamumure Gpopmyity Ui onpeaeseHns SJKBUBAJICHTHON Harpy3KH s MOALIMITHAKA Kade-
HUS B 00LIEM BHJIE U TIOACHUTE MapaMeTphI.

111. HazoBuTe pa3sHOBUIHOCTHU TIIYXUX (KECTKUX) MY(PT.

112. Onpenenurte nuameTp Baja peAyKTOpa, €CJIM B OACHOM CEUYEHHMU O KOJIECOM JAEHCTBYET
u3rubatommii MomeHT 260 HM 1 kpyTtsanmii MomenT 180 Hm. JlomycTrmoe HampspkeHHe Ha
n3rud A1 ctanu 45 mpu HanpeccoBaHHOM Ha Basl kojiece S0 MITa.

113. YeM oTamyaercs pacueT HETIOABM)KHBIX OCEHl OT pacueTa Bpallatouxcsi oceil?

114. Yto o3HauaroT nepbie ABE IU(GPHI CTipaBa B HOMEPE MOAMIUITHAKA?

115. Kak knaccupuimpyroTcst Ipy>KUHbI 10 BUAY BOCHIPUHUMAEMOI Harpy3KH.

116. TlsTa HACTEHHOTO MOBOPOTHOTO KpaHa BBIMOJHACTCS U3 CTAIBHOW OSCIIIOBHOW XOJIOAHO Je-
dbopmupoBannoit TpyOsl o I'OCT 8784-75 ¢ Hapy>KHBIM TUaMeTpoM 45 MM U TOJIUHON
creHku 10 MM, onmpaercs Ha YyryHHbIN NOANATHHK. [I[poBepbTe MOANATHUK HA U3HOCOCTOM-
kocTh. OceBoe ycunue 10 kH, nonyckaemoe nasnenue 12 Mlla.

117. TlosicHuTe, B UeM 3aKIIOYASTCS Pa3Iudre MEXy TPOCKTHBIM M MPOBEPOUYHBIM (YTOUHEH-
HBIM) pacyeToM?

118. Kakas pazHuIiia Mexay IMIUIOM U MIEUKOM?

119. HauepTuTte 3CKHU3 NPYKUHBI PACTSIKEHHUS.

120. Hanummre ¢popMyity AJist ONIpeAeIICHHs] TOATOBEYHOCTH TOIIITUITHUKA B Yacax U MOSICHUTE
napaMmeTpsl.

121. YTo KOMIEHCUPYIOT KOMIIEHCUPYIOMNUE My(THI?

122. Onpenenure quamMeTp BIXOJAHOTO KOHIIA Bajla peAyKTOpa, KOTOPBIH MepeaaeT MOLHOCTD 5
kBT nipu yriioBo# ckopoctu 46 paj/c, normyckaeMoe HanpsbkeHue Ha kpydenne 22 MIla.

123. HazoBuTe mapaMeTpbl U YKaXXUTE UX Pa3MEPHOCTH B BHIPAKEHUH (ILIIIOHOYHOE COEUHE-

b <[z.]

P

124. Ompenenure nuamMeTp HEBpallalOIEHCs OCH rpy30Boro 6yoka. PaccrosiHue oT mecta Kper-
JICHUSI OCH JI0 cepeanHbI 0y10Ka 1mo 50 MM ¢ 06enx ctopoH. CymMMapHOe yCUiIue, TeHCTBYIO-
mee Ha 6s1ox 8000H. lomyckaemoe HamnpsikeHue Ha U3rub uist Matepuana ocu 100 MITa.

HUE): T, =
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BOI’lpOCbl O/l CAMOCMOAMENbHO20 U3yvyenus
Kak xnaccudumupyrotcest mpy>KUHBI 110 BUAY BOCTIPUHUMAEMON Harpy3ku?
Hauepture 3cKku3 CIIOMHON NATHI C MOAIATHUKOM.
HagepTtute 3cku3 mmrma ¢ yCTpoHCTBOM, (PUKCHPYIOIINM Ball B OCEBOM HaIpaBICHUH.
Kakwue Basnbl Ha3bIBatOT KOPEHHBIMU?
Kakue npenmyiecTBa nmeet GpUKIMOHHAS CIIETTHAS My(Ta [0 CPABHEHHUIO C KYJIauyKOBO?
Kakoii mapameTp u3zmeHseTcss IponopiroHaIbHO U3MEHEHHIO UHJIEKCA MPY>KUHBI?
Kak Ha3pIBaroTCs ONOpHBIE YaCTH Basia?
HavepTtute 3cku3 npy>KUHBI paCTSKEHHUS.
9. C kako# 11enbpI0 BO (h1aHLeBOM My(Te IPUMEHSIOT IPOMEXKYTOUYHbIE MTOTYKOIbIa?
10. Hauepture 3cKHU3 MPOMEKYTOUHOTO Bajia 2-X CTYNEHYATOTO PEAYKTOpa.
11. Kak yctpoena u pabotaet 3youaras mydra?
12. HazoBuTE pa3HOBUAHOCTHU CLETIHBIX My(]T.
13. Kakue Basbl Ha3bIBalOT KOPEHHBIMU?
14. Kakoii 1omkeH ObITh yPOBEHb Macja, €CJIN MOINIMITHUK Ka4eHHsI CMa3bIBae€TCs B MACIISTHON BaH-
He?
15. YUto Takoe «KECTKOCTh MPYKUHBI»?

NN R WD =
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Haueprure 5cku3 Bajia ¢ Hape3aHHON KOHUYECKON IIECTEPHEM.

[lepeuncinure pa3HOBUIHOCTH PECCOP.

Haueptute 3cku3 ueTBEpTHOM peccopbl.

Uto Takoe «TOpCHOH»?

Hauepture smopsl pacnpeneiaeHus: THAPOANHAMUYECKOTO JaBJICHUS B MOAIIUITHUKE CKOJIbXKe-
HUS 110 OKPY>KHOCTH.

UTo Takoe «KECTKOCTh MPYKUHBI»?

Jyst wero menaroT KaHaBKHM Ha pab0OYMX MOBEPXHOCTSX BKIIAJIBIIICH?

Haueptute 3cku3 noiaysnenTudeckoi peccophl.

Kakue ¢pyHkunu BbIMOIHSAET NPYKUHA B MAIIMHAX.

MO’KHO T TPUMEHSThH APUKOBBIE paANabHbIC MOAMUITHUKA IS BOCIPUATHAS KOMOUHUPO-
BaHHBIX Harpy30k?

Bomnpocel py0exnoro kourpoJisi Ne 3
BonpOCbl, paccmampueaemvle HA aydumoprlx SAHAMUAX
HazoBure u nosicaute napameTpsbl B BEIPAKECHUU
F 6M
DT L
1,4kl 1,4kl
[Iepeuncnure 1OCTOMHCTBA CBapPHBIX COCIMHEHUM.
N3o0pazute coequHeHune, it KOTOPOTO HMEET MECTO BBIPKCHHE:
o = o < [11]
1
P
HazoBute napameTpsl ¥ yKaxkKUTe UX Pa3MEPHOCTb B BBIPAKEHUHU (IIMIOHOYHOE COEAMHEHUE):

2T
T.=——< rc]
dl pb
Omnpenenure ynenpbHOE JaBJICHUE HA TOCATOYHON MOBEPXHOCTH, €CIIM B COSTUHEHHUH CYIIIECT-
ByeT HaTir N= 15 mxmmM, d= 60 mm, C,=0.7, C,=2.4, E, = E, =2.0x 10° MIla

N300pa3ute pe3p00BOE COeAUHEHUE, Il KOTOPOT'O UMEET MECTO BBIPAXKEHUE:

alz.]

ITosicHUTE MapaMeTpsl B BBIPAXKCHUU U HA30BUTE UX PA3MEPHOCTD:

d
T=T,+T, =05F,d, d—c”f +1g(y + 0)
2

HazoBuTe 1OCTOMHCTBA M HENOCTATKU COCAVMHEHUN C TapaHTHPOBAaHHBIM HATITOM.

Hcexonst u3 MpOYHOCTH CONPSTraeMbIX AETANICH ONPENEIUTh MAKCUMAIbHBIN KPYTAIIUA MOMEHT,
KOTOPBIM MOKET MEPENaTh COCAUHEHNE C TaDAHTHPOBAHHBIM HATATOM, €CIIM ITOCAOYHbIN JUa-
meTp d = 60 MM, BHYTpEHHUH 1uameTp oxBatbiBaeMoit netainu d; = 40 MM, Hapy>KHBIH AMAMETP
oxBatbIBaronieit neranu d, = 90 MM, qIMHA TIOcaIoYHON MOBEepXHOCTH | = 60 MM, K03 duIn-
ent Tperus £ = 0,08. Jlomyckaemple HANIPSHKEHUS PACTSKEHUS JCTaICH [ap J =160MIla .

[Iepeuncnure HEAOCTATKU MIIMIOHOYHBIX COCAMHEHUM.
HazoBurte napaMeTpsl U YKaKUTE UX Pa3MEPHOCTDH B BRIPAKCHUU:

Hanwumure BeipaskeHus uist onpeneneHus kodgdumnuento C; u C, B COCTUHEHUN C TapaHTH-
POBAaHHBIM HATATOM.

Omnpenenute BEMMYNHY HEOOXOIUMBIX YICIBHBIX IaBICHHH B COCTUHEHUU BTYJIKH CO CTYIIH-
el ¢ rapaHTUPOBAHHBIM HATATOM, €CIH JWAMETP IMOCAJAOYHOTO MecTa CTymuubl d=I125mum,
JUTHHA TIOCcaIo9HOT0 MecTa L=60mm, kodddunment tpenus f=0,2, oceBoe ycunue F=1500H.
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14.
15.
16.

17.

18.

19.
20.
21.

22.
23.
24.

25.
26.

27.
28.

29.
30.
31.

32.

33.
34.
35.
36.

[lepeuncanre ciocoObl U3TOTOBICHHS PE3LOBI.

YKaxure, 4TO OTHOCUTCS K HEJOCTATKaM CBAPHBIX KOHCTPYKIMIA?

HazoBuTe napaMeTpbl 1 YKaKUTE UX Pa3MEPHOCTb B BHIPAKEHUU:
4F,

r-d]

Hanummure BeipakeHue AJs OnpeeieHus JaBlIeHUs Ha MOCaI04YHOM MOBEPXHOCTU B COEAMHE-

HUU C TaPAHTUPOBAHHBIM HATSTOM..
HazoBuTe mapaMeTpsl ¥ yKa)KUTE UX Pa3MEPHOCTh B BHIPAKEHUSX

2 2
O xe :—pz = [Gplclake = —pz < [Gp]
-4 -4
d, d
Jlaiite Knaccu(PUKAIMIO CTHIKOBBIX CBAPHBIX LIBOB MO (POPME MOATOTOBIEHHBIX KPOMOK.

[TpuBeauTe KIaccuuKanuio MMoHoK o popme. M3o06pasure ux.
Omnpenenute HANPSHKCHUE B CTBIKOBOM IBe, eciiu F=24xH, B=110mm, o =5mm.

Op = <[o,]

N306pa3ute TaBpoBOE CBAPHOE COEIMHEHHNE CTHIKOBBIMU U YTJIOBBIMH IIIBAMHU.
Ha3zoBwure, pa3HOBHIHOCTH MIMHIPUYECKUX COSAUHEHHUH C HATATOM TI0 CIIOCO0Y COOpKH.
Pacmmudpyiite mapameTpbl B BEIpOKCHHUH:
F
<[z}

° ndnK;p
Jaiite kaccupuUKalnio yriaoBbIX IIBOB MO (hOpMe MOMEPEYHOr0 CEUCHHUS.

Hanumure BblpakeHue JUIst pacyeTa 00ITa, Harpy>KEHHOT'O OCEBOW CHIIOH, C Y4ETOM CKpy4H-
BAHMSI IIPU 3aTSIKKE.

Hanummure ycnoBue, onpeensiomniee caMOTOPMOKEHHE Pe3bOBl.

Onpenenuthy NpeaenbHYIO BeMWUMHY cuibl F, ecmm dyp=12mm, marepuan Oonra Ct 3,

[0,]=240MIla , xo>pduumenT 3anaca npounocts [s/=2, [t.]=(0,6...0,7)[c p ]

Ilepeuncinre 1OCTOMHCTBA U HENOCTATKH CBAPHBIX COCIUHEHUMN.

[TosicHuTe, NOueMy B BUHTOBBIX JOMKpaTax MPUMEHSAETCS] YIOPHBIN Npoduib pe3nobl?

Pacmm¢pyiite napameTpsl B BRIpa)KEHUH:

r_ E < [T']

c bl - c

Pacmm¢pyiite napameTpsl B BRIpa)KEHUH:
N,=N,+12(R_ +R,)

[Tepeunciure HETOCTATKH PE3bOOBBIX COSAMHEHUH.

N300pa3ute cBapHOE COCTUHEHNE BCTHIK C IBYMS HAKJIaIKaMU.

N300pa3ute npope3Hble CBapHBIE MIBBI.

Pacmm¢pyiite napameTpsl B BRIpa)KEHUH:

T

p o 18V
tg(y +9)
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37.

38.

39.
40.

41.

42.
43.

44,

45.

46.

47.

48.
49.
50.

IlosicHUTE 3a CUET KaKUX CHUJI BOCIIPUHUMAETCS Harpy3ka B COCJUHEHUU C FapaHTHUPOBAHHBIM
HATATOM..
[TpuBenuTe ypaBHEHHE MPOYHOCTH JIJIsl CBAPHOTO COEIMHEHHSI N300pakeHHOT0 Ha PUCYHKE:

JlaiiTe onpeneneHre HAMPSHKEHHBIX M HEHANIPSDKEHHBIX Pe3bOOBBIX COCTMHEHHM.
Omnpenenurte ycunue BBIIPECCOBKH, eciit d=60mm, L=100mm, f=0.08, p=20MIla.

fv
f

Hamumure BBIPpAXXCHUC JIA OHNPCACICHHA BCIMYMHBI YCHUIIMA, KOTOPOC MOXKCET IEpEaaBaTb
CBapHOC COCAUHCHUC!

F B

T'TJ

Kaxkue cpenctBa mpoTHB caMOOTBHHYMBAHUS PEe3bOOBBIX COCTMHEHUN BBl 3HACTE?
HazoBuTe Bu coeqMHEHMs], TOKa3aHHBIM Ha PUCYHKE, YKa)KUTE Ha3HaueHue fetanei (?) B co-
€IMHEHUU.

JlaiiTe onpeneneHue mara pe3bosl.

HazoBuTe mapaMeTpsl ¥ yKa)KUTe UX Pa3MEPHOCTb B BHIPAKEHUU:

F, :
Tp =7”d2tg(\u+(p)

HazoBute BUa coerHEHUS, MOKa3aHHBIN Ha PUCYHKE, YKOKUTE Ha3HaueHue aetanei (?) B co-
CANHCHUU.

HazoBuTe napaMeTpbl 1 YKaKUTE pa3MEPHOCTU B BBIPAKCHUM:

2
4F d
o, = 1+12) =2 -1g(p+
ST d? ) 2(p+y)

JlaiiTe kmaccuuKaIyio mMIoHOK 1o GopMme.
N300pa3ute coennHEeHUE C TapaHTUPOBAHHBIM HATATOM.
JlaiiTe onpesieNieHHe YIIIOBBIX IIBOB IO ()OPME TOMIEPEYHOTO CCUCHHS

LU
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51.

52.

53.
54.

55

56.

57.

38.

59.

60.
61.
62.

63.

64.
65.

66.

HazoBuTe napaMeTpbl 1 YKaKUTE UX Pa3MEPHOCTb B BHIPAKEHUU:

AF,
O, =0p+0, = 1+8 <lo,

7Z'-d1
Omnpenenure MakCUMaJIbHO JOIYCTUMOE aBICHHUE Ha nocaﬂquoﬁ IIOBEPXHOCTU B COCIUHE-
HUU C TapaHTUPOBAHHBIM HATATOM, UCXOJs U3 NIPOYHOCTHU JeTanel. JnameTp nocagouyHon no-
BepxHOCTH d=50 MM, BHyTpeHHMI nuametrp oxBarbiBaemon netanu d; = 30 MM, HapyKHBIU
auaMeTp oxBatbiBaromieit aeranu d, = 80 M. [lomyckaemble HaNpsDKEHUST MaTepraia AeTanen
[o,]=160MIla .

Ha3oBute npenmymecTsa MINOHOYHBIX COCAUHEHUMN.
JlaliTe omnpeneneHrue YIriloBbIX IIBOB MO PACHOJIOKEHHIO OTHOCUTEIBHO JIEUCTBYIOIIETO YCH-
sl

. I300pa3ute 601TOBOE COEAMHEHUE, TSI KOTOPOTO UMEET MECTO BHIPAKCHHE:

4-13F
1 lop]

Pacmm¢pyiite napameTpsl B BRIpa)KEHUH:

¢, =05[F/(0,7K[r!])- 2b]
Onpenenure BennunHy kod(dQuimenTa TpeHus: Ha MOCaI0YHON MOBEPXHOCTH 0007a U CTYIH-
IIbI, €CJTM KPYTSIIMA MOMEHT TepeaaBaeMblii coenHeHuEM 1=9%] 05HM, YAECIbHOE JTaBJICHUE
Ha TI0CAJI0YHOM MOBEPXHOCTH p=20H/MM2, d=300mm, L=40mm.
JlaiiTe onpeneneHue CBapHOTO COSIMHEHUS MOKAa3aHHOTO HAa PUCYHKE:

Kakoe n3 60JITOBBIX COeMHEHUH SBIISCTCS HAMPSHKEHHBIM?

| i
\\d\\\\\\\r—ﬁp NN\
ANNENNREEEENNETN IS

N =

f__

[TokaxuTte Ha cXxeMe OCHOBHbIE T€OMETPUUECKHE MTapaMeTphl PE3bObI.
Kakue cpeacTBa IpoTHB CaMOOTBUHUYMBAHMS PE3OOBBIX COCTMHEHUH.
B cBapHOM coeauHEHHM TOJOCHl MHUPUHON B=60MM ¢ KOCBIHKOW BeJIWYHMHA HAXJIECTKH CO-
craBiger L=35mm. Ornpenenute MHUHUMAJIbHYIO TOJIIMHY HOJOCH, eciu F=10kH,
[z, ]1=65Mlla .

2

HazoBuTe 1 nosicHuTe nmapameTpsl B BBIpﬂ)KCHI/II/I'

/
Tc 1456_[C]

HJ’IH KaKux ueﬂeﬁ npu COCANHCHUN I[CTEUICI/I BHaXJICCT NPUMCHSIOT KOCBIC CBAPHLIC HIBBI?
N3obpazute npoduinu pe3rd, MPUMEHSIEMBIX B MAITHHOCTPOSHHUH.

Omnpenenute AMaMETp MOCAAOYHON MOBEPXHOCTH Baja CTYIUIIBI, €CIH YCHIIUE 3alpPECCOBKU
F=30000H, ynenpHoe AaBieHUE HA MOCAIOYHONU MOBEPXHOCTH p=15MIla, nnuHa MocagovHo-
ro mecta L=100mm, kodpdutnment tperus /=0, 1,

35



67. Jlaiite onpeneneHue npeaenaa TeKy4eCcT! IIIaCTUYHOTO MaTepHaa.

68. M300pa3ute 0oTOOPTOBAaHHOE CBAPHOE COCTMHECHHUE.

69. Hanmmute BhIpaKeHHE Ui ONpezeneHus nuamerpa 0oita B HEHANPSHDKEHHOM OOJTOBOM CO-
€IMHEHUH, HArPY>KEHHOM OCEBOM PacTATMBAIOIIECH CUIIOM.

70. PactmpyiiTe mapaMeTpbl B BEIPAKECHUU:
2

71. IlpoBepbTe MPOYHOCTH LIMOHKHM HA CPE3 B IIMOHOYHOM COEAMHEHHUHU NEPENAIOLIEM KPYTALIHi
MoMeHT 7T=10Hwm, ecnu nuameTp Bana d=26mm, MUPUHA MMOHKKA b=8 mm, pabouas nauHa
mmoHky /=30 mm. Jlomyckaemble HanpsbkeHus cpesa [T, ] =70 Mlla

72. Ilepeuncnure MpeuMyIIeCTBa pe3bOOBBIX COCTUHECHHH.

73. V300pa3ute cxeMy U MOCTaBbTE€ HEOOXOAUMBbIE 0003HAYCHUS K PacUeTy CTHIKOBOT'O CBAapHOTO
1IBa.

74. Hanumure BbIpaKCHUE Ul ONpEeNeHHs AuaMeTpa 00jTa, MOCTaBJICHHOTO C 3a30pOM B CO-
€IMHEHUH C TTONIEPEYHON HArPy3KOM.

75. Onpenenure BenuuuHy F, ecian marepuan peranei Cr3, [o,]=160MIla , nomyckaemoe Ha-

psDKEHHE cpesa it cBapHoro msa [T, ]=0,8 |_G » J
6 =10mm

Los

76. Hannmure ypaBHEHUE TPOYHOCTH JIJIsI CBAPHOTO COCTMHEHHS, N300pa)KEHHOTO HA PUCYHKE:

/ M

b

77.1loueMy NpH HANpPsHKEHHOM Pe3b0OBOM COCJMHEHUHU PACUETHOE YCUJIME NMPHUHUMAIOT PABHBIM
1,3F, ane F?

78. s dero cayxat mnoHku? Jlaiite onpezenenne HapsHKEHHOTO U HEHANPSKEHHOIO IITOHOY-
HOT'O COEIMHEHHS.

79. Ha30BUTE OCHOBHBIE THIIBI HENIOJIBUYKHBIX COCTMHEHUM.

80. [TosicHuTe, KAKMMHU CTIIOCOOAMHU MOYXHO YMEHBIIUTh AUAMETP 0OJITa MOCTABICHHOTO C 3a30POM
B COCAMHEHUU C IIONEPEYHON HATPY3KOU.

81. Hanumure ypaBHEHUE MPOYHOCTH ISl CBAPHOTO COCTMHEHUS

L —£>
M

|5
—

|

82. ITouemy TpeyroiapHbIe pe3bObl IPUMEHSIOT IS KPETIEKHBIX U3AEIUi?

83. HazoBuTe nmapameTpsbl, BXOASIIUE B BBIPAXKEHUE: p = (%) < [ p]
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84. Onpenenure AMaMeTp CBapHBIX MPOOOK, ecinu F'=100xH, nomyckaeMoe HanmpsDKEHUE YIIIOBBIX
WIBOB 1 POOOK Ha cpes [z, ] =75 Mlla

F % 3=10mMm

F

o o |

70Mm

85. JlaliTe XapaKTepUCTUKY MOJBUKHBIX U HETIOABUKHBIX IIMOHOYHBIX U MUIMIIEBBIX COCAMHEHUI.

86. 3o0pazute cxeMy pacrpeesieHus] Harpy3KH 10 BUTKaM Pe3bObI.

87. Hanuiure BhIpaskeHHE JIJIs1 pacueTa Ha POYHOCTH KJI€EBOI0 COCAMHEHUSI.

88. [losicHuTe movemMy JUIsi XOJAOBBIX BUHTOB MIPUMEHSIOT MPSIMOYTOIBHBIN MPO(HIIb pPe3bOHbI.

89. Pacimdpyiite mapameTpsl B BRIPAKEHUU U YKAKUTE 00JIACTh €r0 MPUMEHEHUSI:
Tl

c

T = <|r
¢ 1,4k|€1+€d,|

90. OnipenenuTe BEIIMYMHY HATSITa B COCIMHEHUM CTYMHIIbI C BaJOM, €CIU yJEIbHOE JaBJIEHUE Ha
0cafo4Hoi oBepxHocTH p=10H/Mm’, d=50mm, C;=0,7; Cy=2,4; E;=E,=2-10"H/ur’.

91. llepeuncnure HETOCTATKU KIEEBBIX COCAMHEHUIA.

92. Kakue ocHOBHBIE Tpoduu pe3b0 B 3HAETE?

93. 300pa3uTte cCoeNMHEHUE CTYIHIIBI C BAJIOM MOCPEACTBOM CTSKHBIX KOJIEIl.

94. Ykaxute 0071aCTh IPUMEHEHHUS Pa3bEMHBIX U HEPa3beMHBIX COCTMHCHUMN.

95. Ilo xakoMy TUaMeTpy IPOU3BOAAT PACUET HA MPOYHOCTH OOITOBBIX COCTUHEHUN?

96. N300pasuTe cBapHOE COEMHEHNE BHAXJIECT JOOOBBIMU IIBAMH W TIOKAXXUTE SITIOPY pacrpee-
JICHUS HAMPSDKEHUH B TOOOBBIX IIIBAX.

97. HazoBuTe JOCTOMHCTBA U HEIOCTATKU MTHU(TOBBIX COSANHEHUH.

98. Onpenenute mNpeAesibHYIO BEIUYUHY MOMEHTA, JEHUCTBYIOLIET0 B IUIOCKOCTH CThIKA, €C-
muB=80mm, 6 =5mm, [z, ]=80MIla

T
(o8]

M

99. B coenunennn yronka NelQ ¢ KOCBIHKOH MO YCIIOBHUSM MPOYHOCTH TPEOYIOTCS MIBBI OOIICH

mHou L;+L,=200mm. Onpenenure L; u L, ,eciiu a=27mm.
L

-« —

(V)

L
100.ITpuBeaute KnaccupuKamio pe3sd 1mo GopMe OCHOBHOI MOBEPXHOCTHU U 110 YUCITY 3aX0JI0B.

101. Hanumwre BhIpaykeHWe IS OMPENETCHUsT CYMMapHOU JJIMHBI KOMOWMHHUPOBAHHOTO IIBA CBap-
HOT'O COEAMHEHHUS.
102.TlosicauTe, MOYEeMy TIPH MPOYHMX PABHBIX YCIOBUAX METPUYECKUE Pe3bObI 00J1a7at0T OOIBITUM
CaMOTOPMOXKEHUEM, YEM IIONMOBBIE?
103.Ha3zoBuTe mapameTpsbl, BXOJIAIINE B BEIPAKEHHUE:
N,=pd Q+g
EI E2

104.Paccunraiite quameTp BuHTa, ecnu F'=38kH, [o ] =120 Mila
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YE
105.Ha3oBuTe nmpeumyiiecTBa KIeeBbIX COCAMHEHUH.

106. HanniuTe BbIpakeHUE 7151 ONPEAECTICHUS YCUITUS B COEUHECHHM:
F 5

TR

F
P

107.HazoBuTe napaMeTphl B BBIPAXKEHUN:
4F S [O-L'}lfl]

o-cu =
“ ﬁid P —d} %
108.1300pa3zute mrtudTOBOE COCAMHEHUE C PATUATBLHBIM MITU(PTOM.
109.0mnpenenute quamMeTp CBapHBIX MPOOOK, ecnu F=100xH, nomyckaeMoe HaINpsKEHUE YTIOBBIX

WBOB 1 NPOOOK Ha cpe3 [z, ] =75 Mlla

(NN NNNNRNRNRNRNNNET]

110.Kak noapasaenstorcsi CoOeIMHEHHs ¢ TapaHTHPOBAHHBIM HATATOM 10 crioco0y cOopku? Kakoii
BUJ COOPKH MPEANOYTUTEIbHEE U ITOUYeMY?

111.Ha kako#t Bua aedopMariui pacCUUTHIBAIOT YTIIOBbIE CBAPHbIE LIBBI?

112.Hanumure Boipaxenue nis onpenenenus KIIJI BuHTOBOM mapsl.

113.Ha3oBuTE JOCTOMHCTBA U HEJIOCTATKU KIIMHOBBIX COCTUHEHUH.

114.TIpuBenure KnaccupUKAIMIO KIMHOBBIX COSTUHEHUH TT0 HA3HAYCHUIO.

115.TIpuBeaute K1acCUpUKAIMIO KIMHOBBIX COSMHEHUI 10 crtoco0y cOOpKu.

116.Knaccudukarus mTudTOBBIX COCTUHEHHI.

117.Knaccudukarus mnoHOYHBIX COCTUHEHUN IO KOHCTPYKIUH.

118.Knaccudukarms NUIMIIEBBIX COSTUHEHHUH 10 KOHCTPYKITUH.

119.Ha3oBuTE JOCTOMHCTBA U HEIOCTATKU LUIUIEBBIX COSAMHEHUHN IO CPABHEHHIO CO IITMOHOYHBIMHU.

120.Ha3oBuTe 0071aCTh TPUMEHEHHUSI 3aKJICTIOYHBIX COCTUHCHUM.

121.HazoBuTE NpenMyIIecTBa 3aKJICMOYHbBIX COETUHEHU.

122.Ha3oBuTe HEJOCTAaTKH 3aKJICHOYHBIX COSTUHEHUN.

123.HazoBuTe BUABI 3aKJIENOK M0 KOHCTPYKIUH.

124.Ha xako# Buz nedopMariiy pacCUuTHIBAIOT MPU3MATHIYECKUE TITTOHKH.

125.0Onpenenute guamerp Gonra, ecnn F=10kH, =0,2, [ ,] =160 MIla

]
SENONNEAN

|

O
Bonpocwl 0ns camocmosamenvrho2o usywenus
1. Jlmametp GosiTa, yCTaHOBJICHHOTO 0€3 3a30pa, B COCIMHEHHUH C TTONIEPEYHON HArPY3KOH yBEIr-
YUK B JIBa paza. Bo CKOIBKO pa3 YBETUUUTCS HATPY30YHAsi CIOCOOHOCTH COSAMHCHHUS?
2. TlpuBenute Ki1accu(pUKAIMIO YIIIOBBIX CBAPHBIX IIBOB MO PACTIOI0XKEHUIO OTHOCUTENIBHO JeH-
CTBYIOLIEH CHUJIBI.

'y
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(98]

N300pa3ute pe3r00BOE COSAMHEHUE C HKCIICHTPUYHBIM HAarpyKeHHueM 0oJTa.
4. Hanmmmre BbIpa)KEHHE JUTS ONPEICIICHUS THaMeTpa BUHTOB B COCTHHCHUU:

<f d o35

5. HanumuTe BelpaxkeHUe JUIsl ONpeeIeHus JuaMeTpa 001Ta B COEUHEHUHU, €CU = d,
i

a

[TosicHuTe, MOYEeMy OrpaHHUYMBAIOT JJIMHY (DIIAHTOBBIX IIBOB?
7. bontoBoe coenMHEHNE HArpykeHo cuiioil F' = §0kH, DKCUEHTPUCUTET NPUIOKEHUS HOArpy3K1

¥ =d,, nonyckaemMoe HanpspKeHue Ha paspelB [0, | = 160M11a , onpenenute quamerp 6oira.
X

F
8. Ompenenuth quameTp OONTOB B COSAUHEHUH, €CIM KOJIMYECTBO OONTOB z, KPYTAIIHA MOMEHT,

nepeaaBaeMblii coeTMHeHHEM T, OOJNTHI TIOCTABJICHBI 0€3 3a30pa. Pemienne npojenars B o01eM

BUIC.

I
I
%o
I
I

9. HanwumuTe BhIpakeHUE IS ONPEACTICHUS JUaMeTpa ITU(TA.
10. 300pa3ute coeqMHEHUE, 111 KOTOPOT'O UMEET MECTO BhIPAKEHHUE:

O inax :4i§ 1+8_Z < Iap:I
d; d,
11. 3006pa3urte npoOOYHBIE CBAPHBIC HIBHI.
12. 306pa3ute mMTUPTOBBIE COSTUHEHUS C OCEBBIM IITH(TOM.
13. N300pa3uTe NpoIuIaBHbIe CBAPHBIE IIBHI.
14. HanuiuTe BeIpakeHUE 11 OTPE/IeNICHUs] BEIMUNHBI HAXJIECTKU B KJIIEEBOM COEAMHEHUU.
15. Ha xakue Buasl aedopmariuii paccuuteiBaioTcs Kpernexsble mtudtei? IlpuBeaure ypaBHeHUS
MIPOYHOCTH.
16. Uro npencTaBiisitoT OO0 ITU(THI U I YETO OHU CITYKaT.
17. 300pa3ute s1opy pacupeneieHus HampsskeHU B TOOOBOM U (DJIAHTOBOM IIIBaX CBapHOTO CO-
€IMHEHUS.
18. Kakoe coeqHEHNE Ha3bIBAIOT PA3bEMHBIM U KAKOE HEPA3bEMHBIM?
19. N300pa3uTte MIMOHOYHOE COSTMHEHNE U TTOCTaBbTE OCHOBHBIE ITAPaMETPHI.
20. Hanumure ypaBHEHHE MPOYHOCTH JUIsl CTBIKOBOTO CBapHOIO IIBA.
21. Kak paznuyaroT pe3b0bl 10 Ha3HAYCHUTO?
22. B kakux ciydasx 1enecoodpa3zHo MpUMEHEHHE KPYTIol pe3b0bl B COSMHEHUH.
23. HazoBuTe napaMeTpbl B BRIPAKEHUU M BCTaBbTE HEAOCTAIOIIUM TapaMeTp:
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N,-107
P=—"F7_ "
El E2
24. Ha3oBuTe napameTpsl, BXxoasmue B Belpaskenue: F, =[1,3k(1—- )+ y|F
25. HazoBuTte napamMeTpbl U yKa)KUTE UX Pa3MEPHOCTh B BBIPAXKECHUH:

1 D’ -d’}
T=—F f——%
s g

3.7 IIpoMesKyTOYHAS ATTeCTALMS

Bun npoMekyTo4HOM aTTecTalMd B COOTBETCTBUU C yYE€OHBIM ILJIAHOM IO CIie-
nuansHocTH 23.05.01 HazemHble TpaHCOPTHO-TEXHOJIOTMYECKUE CPEJICTBA — IK3AMEH.

[lens mpoBeaeHUS NPOMEKYTOYHOM aTTECTAUMU — OLIEHUTh CTENEHb U TIyOUHY
BOCHIpUATHS yuyeOHOro marepuana. K sk3aMmeHy A0IMycKaroTcs o0ydaroniiecs mnocie 3a-
LIUThI KypCOBOT'O IPOEKTA.

Kaxxap1ii sKx3aMeHAIMOHHBIA OUJIET COACPKUT 5 TEOPETHUECKUX BOTPOCOB U 3a-
nady. Bompochl HampaBieHbl Ha MPOBEPKY KaK OOIIMX MOHATUN U MOJOKEHUH omuca-
TENBHOIO XapakTepa, TaKk 3HaHUS (OPMYJ U BbIpaKEHU, TpeOyIOINUX 3HAHUS U TIOHU-
MaHHs MPUHLMIIOB IUCUUIUIMHBIL. 3a/ladyll HOCST NPUKIAJHON XapakTep U MpUOIHKEHBI
K IPOU3BOACTBEHHBIM YCIOBHSM.

BOHpOCbI BBIHOCHMMBIC HA 3K3aMCECH.

1. H3noxuTe NOpsaoK MPOEKTUPOBAHUS MAIIIVH.
2. Kakast nerans Ha3bpIBaeTCS BaJIOM.
3. Hanumute ypaBHeHHE ISl ONPEIEICHUS YCUIINS, IEPeIaBaeMOro COeAMHEHUEM:
B
|
i
2] [T }
F g [T
— = e~ SRt AT s
S J——
LT TTTTTIT
o, K,K
4. HazoBuTe napaMeTpbl B BBIPAKCHUU: [o-] =——1.d v
K, S
. ?7-F,
5. Ilepenummure BbIpaXeHHE, BCTABUB HEJOCTAIONIUHI ITApAMETP: @ =
7+ F,
6. M3o00pa3uTte muIMHAPUUECKOE 3y0UaToe KOJIeco U MpocTaBbTe pasMepsl: d, d, ,dg, h, h, ,he ,p.
7. UYeMm xapakTepHU3yeTCs POYHOE COCTOSIHUE JIETAIIH.

8. HamummmTe ypaBHEHHE 115 OTIPEEIICHHS AUaMETpa pe3bObl B COETMHEHHUH / CM. puC./

N . [ — A

9. HasoBure napameTpsl B BBIPAKEHUU:

u+1 10°T,K, K, Ky (u+1)
Oy =ZnZuz, 3 S[O-H]
261 Wl//ba

10. U300pa3uTe pa3HOBUIHOCTH TEJ Ka4eHUs MOJIIUITHUKOB 0 (hopMme.
11. Kak paznuyaroTcsi IOAIIMITHUKY Ka4eHU 110 HAMPABJICHUIO BOCIIPUHUMAEMON HArpy3KH.
12. HanumuTe npoBepoOYHOE BBHIPAKEHUE TIPOYHOCTH JUISl Bajia, pabOTAIOIIEro Ha KpyueHHE.
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13.
14.

15.

16.

17.
18.
19.

20.

21.
22.

23.
24.

25.

26.
27.
28.

29.

30.
31.
32.
33.

34.
35.

36.

37.

38.
39.

Ha3oBute napameTpbl B BBIDAKEHUH: T, = 4 —< [rc]
d”z
[TokaxwuTte, KAKUMH KOHCTPYKTUBHBIMU PELICHUSIMU oOecrieunuBaeTcsi 0ojiee paroHab-
HOE pacIpesiesieHHe Harpy3KH 10 BUTKaM pe3bObl.
N306pa3ute rpaduk KpUBBIX CKOJILKEHHUS PEMEHHOM Mepeaayu U yKaKuTe 30HY €€ OIl-
TUMAJIbHOW PaOOTHI.
JlaiiTe kmaccu(UKauio CBAPHBIX MIBOB IO PACHOJIOKEHHIO OTHOCUTEIBHO CUJIBI, IEHUCT-
BYIOLLIEH HA COCIMHECHHUE.
[ToscauTe mapameTpsl B BIpakeHUU: Fi= ¢/*F,
N300pa3ute HEHANPSHKEHHOE OOITOBOE COSAUHEHHE.
Kakue TpeboBaHus MPeIbABISIOTCS K COBPEMEHHBIM MalTHAM.

Haszosure napamerpsl B Belpakennu: a = K (ut1)3

VYkaxute, OT Kakux (akTOpOB 3aBUCUT BeJIMUMHA KOd(DPHIIMEeHTa HATPY3KH LIEMTHON NepeIayuu.

N300pa3ute cBapHOE COCTUHEHNUE, TSI KOTOPOTO CIIPaBeIMBO PACYETHOE BhIpaKEHUE:

F <[ ]
% s
JlaliTe onpeneneHue T0MyCKaeMoro HanpsiKEHUs.
Hammmure BBIPpAXKCHUC IJIA OMPCACIICHUS IICPCAATOYHOIO Y1Ciia B qeszmHop"I nepeaauc.

F-o
HasoBute napameTpsl B BEIPAKEHUU: P = 7 < [pu]

N306pa3zute nmpopmin pe3b0, IPUMEHIEMBIX B MAIIIMHOCTPOCHUH.

JlaiiTe onpeneneHre OKpy>KHOTO I11ara ¥ MOyJisl 3yObeB.

Hanumure BbIpakeHHe Uil ONPENeICHUsl NepeaaTouHOro Yyucia B KOHMYECKOM 3yOua-
TOM 3allCTUICHUH.

AF d, ,
Haszosute napameTpsl B BRIpaKeHuu: o, =—- [1+12 d—tg(w +¢")
1 1
" )
[lepenummure BeIpa’keHHE, BCTABMB HeAoCTaromui napamerp: N, = p-? z +E—
1 2

N300pa3ute >nropy W3MEHEHUs HAIPsDKEHUI 10 IEpUMETPY TUIOCKOPEMEHHOM repeaayu.
JlaiiTe 00LIyI0 XapaKTEPUCTHKY PEXUMOB TPEHHSI B MOJIIMITHUKAX CKOJIBXKEHUS.
Hanumure ypaBHeHHE IPOYHOCTH U1 CBAPHOI'O COCAMHEHHS BHAXJIECTKY, IPOBAPEHHO-
ro ¢uiaHroBeIMu 1mBaMu. [IpuBenuTe pacueTHyro cXemy.

[Iepeuncnure cpeacTsa IPOTUB CaMOOTBOPAUYMBAHUS TacK.

N300pa3ute cxeMaTH4YHO CMEIIEHUE OCeil U BaJOB, IPHU COCIUHEHUU KOTOPBIX IpHUMe-
HSIIOTCS] KOMITIEHCHPYIOLIHE MY(THI.

HazoBure napaMeTpsl B BEIpaXKCHHUH:

120 [(z,/q+1Y

ZZ /q qw
JlaiiTe olnpeneneHye peMEeHHbIX Ieperay

N3o0pasute rpadukn u3MEeHEHUS HAMPSHKEHUN 110 MYJILCUPYIOIIEMY /OTHYJICBOMY/ IIUKITY.
Hanumure BoIpaxkeHue i ONpeaeIeHns] OCEBOM CUJIbI, IEPEAABAEMON COCTMHEHUEM C ra-
PaHTHPOBAHHBIM HATATOM Bal — BTYJIKA.

KKy, T, < [O-H]

H
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40.
41.

42.

43.

44,

45.
46.

47.
48.
49.
50.

51.

52.
53.
54.

55.

56.

57.
58.
59.

60.

61.
62.

63.
64.

HazoBure napamerps! B Belpaskenun: Q=K (¢, —t )A
N306pa3ute pe3pb0BOE COeAUHEHHE, Ul KOTOPOTO CIPaBEJIMBO YPaBHEHHUE:

Hanumure BoipaxkeHue a1 ONnpeaeaeHusl SKBUBAICHTHON TMHAMUYECKON HArpy3KH IIApUKO-
BOT'0 paMAIIBHOTO MOJIIUITHUKA, [IPU JEHCTBUU HA HETO PaAUalIbHOM U OCEBOW CHIIBI.
HazoBute napaMeTpsl B BbIpaXKEHUHU
L5y, KK, CosyT,
Op, = 2o,
d,d,m
[Tokaxxute, KAKUMHU KOHCTPYKTUBHBIMU PEIICHUSIMU JOCTUTAETCS PABHOIIPOYHOCTH OOJITOB TIO
JUTMHE CTEePKHA?

N3o0pazure, kak MOATOTABIMBACTCS KPOMKA CBAPUBAEMBIX JIE€TAICH?
HazoBuTe OCHOBHBIEC JJOCTOMHCTBA PE3bOOBBIX COSTMHECHUN.

HazoBurte napameTpsl B BbIPAXKEHUH: C=PVL
Kakoii 13 mapameTpoB: nuameTp Bajuka d, IMpUHA 1enH b, mar p aBiaseTcst 6a30BbIM [T LEnH?

JaiiTe knaccudukaiuio namnd ckoibxeHus mo Gopme.
Hanwumure BblpakeHue JUIst pacyeTa ocu, paboTaromieii Ha u3rud.

B b-Sind
HazoBure napameTpsl B BBIpaKEHUH: m, =m,— T
VYkaxxure, sl 4ETO JIeNal0T rallKi MEePEMEHHON KECTKOCTHU 0 BhICOTE?

N300pa3ute rpaduk U3MEHEHUS HATPY3KH MO0 OTHYJIEBOMY ITHKITY.
Hanumre ypaBHeHHE IPOYHOCTH 71 3y0a Kojieca ¢ yueTOM CyMMapHOTO JeHCTBUS HOP-
MaJIbHBIX HaNpsDKEHUN /cM.puc./

Fcoss
*
Y FSins F
e
s
) ' dc
HazoBute mapamerpsl B BeipakeHun: 1 = Atg(y+o)+ f—=
2L d,
N3o0pazute mimockopeMeHHBIE Iepeavun ¢ 0ECCTYNEeHYAThIM 1 CTYIICHYATHIM PETYITUPOBAHUEM
CKOpPOCTEH.
JaiiTe kmaccuUKaIrio Mereu mo KOHCTPYKITUH.

IIpu Kakux ycIOBHUSX 3aKJIEIOYHBIE COETMHEHUS NPEAIIOYTUTEIbHEN CBAPHbIX?
Hanumure BblpakeHue JUisl OnpeAeaeHnss He00X0IMMOTr0 YHCIa 3aKJIENIOK B COSJMHEHUH.

-A
HasoBure napamMeTpsl B BBIpaKeHHU:  F, < 4]
K K,K.K,K.K,
JlaiiTe KinacCu(pUKAINIO COETUHEHUI C rapaHTUPOBAHHBIM HATATOM IO CIIOCO0Y COOPKH.
N3o0pasute cxeMy, MpocTaBUB 0003HAYCHUS, K pacuyeTy Ha U3ruod 3yda nmpsmMo3yooro MuIHHI-
pHUECKOT0 KoJeca.
Kak paznuyarot yepBsiku 1o ¢hopMe Hape3aHHOM YacTu U 1o popMe CeueHUsT BUTKA?

Hanwummre BbipakeHue NPOYHOCTH LIHUIA HAa U3THO:
F

TI777777 77777
_.“ZZP—“\
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F :
65. HazoBuTe mapaMeTpsl B BEIPOKECHUH: T, = Edz gy + ')

66. [lepeuncnure JOCTOMHCTBA U HEIOCTATKU 3y0UaThIX Mepeaay.

67. Hamuure ypaBHEHHE MPOYHOCTH HA M3THO B 00IIeM BHIE s 3y0a IIIECTepHHU.
fa
e

68. HazoBute nmapameTpsl B BBIPAKEHUU: F, =F, ]

69. M300pa3uTe HEHANPSHKEHHOE 00ITOBOE COSTMHEHNUE C TMOMEPEUHO MPUIOKEHHON HArpy3KOM
OTHOCHUTEJIBHO 00JITa.

70. Ilepeuncnure JOCTOMHCTBA LIEMHBIX NIEpeaay.

71. HanmumuTe BbIpaKEHUE IS OTIPEICIICHHS AuaMeTpa 00JiTa B COEAMHEHUH /CM. pHC./

—R

G M oo

T K uu® +1
0,85y, '[GH ]2 U
73. Kak u3MeHseTcsi KOHCTPYKITUS TOAIINUITHAKA CKOTBKEHHUS B 3aBUCUMOCTH OT //d?
74. N306pa3ute rpaduk N3MEHEHUS HANPSHKEHUH 110 3HAKOTIEPEMEHHOMY HECUMMETPHYHOMY
LUKITY.
75. Ilokaxxure Ha AMarpaMMe U JanuTe ONpeeIeHUE TEKyUECTH.
76. Hanumute BhIpa)K€HHE JJIsI ONPEICTICHNS] SKBUBAICHTHON TMHAMUYECKON HArpy3KH MO IIINII-

l\

K-F
77. HazoBuTe mapaMeTpbl B BRIDOKCHHU:  Z, = —-—
t
7]
78. YkaxuTe Kakue 13 MpUBEICHHBIX YKIOHOB i=1/4, 1/6, 1/10, 1/40, 1/100 xapakTepHbl 11 yc-
TaHOBOYHBIX KJIMHBEB, a KAKUE 11 CAMOTOPMO3SAIINX ?
79. Hanmmute 00603HaueHNE CTaHIAPTU3UPOBAHHBIX MPOQUIIEH TONEPEYHbIX CEYeHUI HOpMallb-
HBIX KJIMHOBBIX PEMHEM.

80. Hanniure BbIpakeHUE JUIsl TPOBEPOUYHOTO pacyera JeTaneid, paboTaroluX Ha pa3phlB.

72. HazoBuTe mapaMeTpsl B BBIPAKECHUU: d, =770

wm

3
/q+1
81. HazoBuTe mapaMeTphl B BHIPAKEHUH: O, = 179 | z./q KKy, T, < [GH]

z,/q q,

82. HazoBUTE OCHOBHOM T€OMETPUYECKHI TapaMeTp IS EMHOM Mepeaaydn.

83. Ilepeuncnure JOCTOMHCTBA CBAPHBIX COETUHEHUM.

84. [lepeuncnure NperMyIIECTBA CBAPHBIX COCIMHEHUN B COMIOCTABICHUH MX C 3aKJICTIOYHBIMH.
99. Ha3zoBute napameTpsl B BIPAKEHUU

2:10°T,
0852w, -m’

o =Y, KK

100. [TosicuuTe Kakue BUIBI AeopMaIiiii UCIIBITHIBAET BaJl?
101. N3obpasuTte npoduau pe3nObl, MPUMEHIEMON B MAIIMHOCTPOCHUH.
102. IlepeuncauTe 3TaIbl CO34aHUS MalllUH.

L5y s K ppKp, CosyT,
3

103. HazoBute napameTpbl B BEIPAKECHUH: m=
q-2z, [O-FZ ]

t-z-?

60-1000
105. Ilepeuncnure pa3HOBUIHOCTH MATEPUAIOB U KOHCTPYKLIMH MJIOCKUX PEMHEM.
106. Onpenenute AuamMeTp cBapHbIX Mpoook, ecau F=100 kH, [1,]=75 MIIa, B=80 mm
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104. [IepenumuTe BbIpaK€HNE, BCTABUB HEJAOCTAIOIIMI IapaMeTp: L =
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107. [osicaute, kakue (HakTOpPhl BAUSIIOT HA YCTATIOCTHYIO MIPOYHOCTD JeTajen?
108. Hammumure BeIpaskeHHE AJIs1 ONPEICTCHUS TTePEAaTOYHOTO YHCIia B IUJIMHAPUIECKON 3y0da-

TOU mepenaye.

d
109. HazoBuTe napameTpbl B BEIPAKCHUU: T'=F, '?ztg((// + @)

110. N3o0pasuTte cBapHOE COCTMHEHHE, BBIMTOTHEHHOE CTHIKOBBIMU U YTJIOBBIMH IIIBAMHU.
111. B xakoM ciy4ae IpH OIpeneIeHUH JOIYCKaeMOr0 HapsKEHHUS UCTIONb3YIOT NPEAEI TEKYUECTH?

112. HazoBuTe mapaMeTpsl B BEIPAKECHUU: a, = (Z—2 +1) _
q z,/q- [O-H]
113. [To xakoMy ITUKITY MEHSIOTCSI HAITPSKEHUS M3rnda BpallaroIieicss ocu /m300pa3uTe 1uarpammy
114. Ilepeurcnute pa3sHOBUAHOCTH NEpeaay ¢ THOKOM CBA3BIO 1O POpME NOMEPEYHOTO CEUCHUS
PEMHH.
115. Hanumure ypaBHEHHE IPOYHOCTH JUIsl pacyeTa Bajla Ha KpyueHHeE.

_ZyZy 103T1KHﬁﬂ(1/l2+l)

116. HazoBure napamMeTpsl B BEIPAKEHNUU T ,, =
PAMEIPR B BRI " m | 085-b, u

117. Kakum ycrnoBueM OrpaHUYMBACTCS JUIMHA (PIIAHTOBOTO I1Ba?

118. N3o0pasuTte B pa3pese MapUKOBBINA, paAHalIbHBIN, YIIOPHBIA U pagdaTbHO-YIIOPHBIN TOI-
[IUITHAKH.

119. [Tepeuncnure OCHOBHBIE KPUTEPUH pabOTOCTIOCOOHOCTH JIETAIICH.

KHﬂKHUTZ

X
120. HazoBuTe napamMeTphl U MOKAXUTE UX Pa3MEPHOCTHU B BBIPAXKEHUH: pPU=——X U]

20
121. Kakue TpeGoBaHuUs NPEABABISAIOTCS K MaTepraiaM, WAYIIUM Ha U3TOTOBJIEHUE BEHIIOB Yep-
BAYHBIX Koyec?
122. HanumuTe ypaBHEHHE MIPOYHOCTHU JJIs 3aKJICTIOK 10 ceueHuto 1-2 /cM. puc./.

o ,
7 5 C 17 42 A*
N 1 N
B
K, A
123. Ha3oBuTe napamMeTpsl B BBIDAKEHUU: Z = ————————
r KKK,

124. Yxaxure OT 4ero 3aBUCUT JI0ITycKaeMasi Harpy3ka COEAMHEHUH ¢ TapaHTUPOBaHHBIM HaTITOM?
125. N3obpasute rpaduk u3MEHEHUS HAMPSHKEHUH 110 3HAKOTIEPEMEHHOMY CUMMETPUYHOMY ITUKITY.
126. [IpuBenute npumMep pabOTHI 1ETalU Ha CMATHE U HAITUIINUTE YpaBHEHHE TPOYHOCTH.

P

U[KO ]KaKUKB

127. Ha3zoBuTe napaMeTphl B BBIPAXKEHUU: b <

128. JlaitTe onpenesneHre npeaena NpOYHOCTH.
129. HazoBuTe napaMeTpsl U YKaXXUTE UX Pa3MEPHOCTH B BblpaxkeHuu: O, =(1-7n)- P

130. Onpenenute npeaBapuTEIIbHOE HATSHKEHUE PEMHS , €CITH M3BECTHBI: KOADHUITUEHT TsITH ( =
0,6, nomyckaemoe moje3Hoe HanpsikeHue pemus [Ko = 2,4 H/ MM , TITOMIab TOTIEPEYHOTO CEUEHUS
pemus A= 150 MM,

131. Paccunraiite TemmepaTypHbIH peXuUM paOOThl YEPBSIYHOW TEpeaadd, €CId MOIIHOCTh
nepenaun P=2,8 kB, KIIJl nepenaun n = 0,85, noBepxHoCcTh TemnooTaaun A= 1 M, K03 P Pu-
LMEHT TerionpoBoHocTh K; =8 KKaJI/M” gac rpaj, TeMIiepaTypa oKpysKarouei cpeasl to= 18" .
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132. Yron npu BepuInHE ACTUTEIHHOTO KOHYCa BEIOMOTO Kojeca O =60" . VYron MEXKY OCSIMHU
KOHMUYECKUX KOJIEC O] + Oy = 90° . Onpenenure nepeaaTOvYHOE YUCIO0 KOHMYECKOHM 3y0UaToit mapswl.

133. Onpenenuth NpeaenbHYIO BEJIMUMHY CUJIBI, ACHCTBYIONIEH B coequHEeHnH, eciii b = 80
MM, 0 =5 MM, d =15 MM, [1.] = 80 H/mm? /em.puc./

V3
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134. Onpenenure OPUEHTUPOBOYHO TOJIIIUHY IJIOCKOTO PEMHS, €CJIM U3BECTHBI: MOITHOCTh
nepegaun P=4,5 kBT, yacrora Bpamenus Beayuero mkusa n)=>562,5 muH. OTHOIIEHUE TOJNIIH-

HBI pEMHS K AuaMeTpy Beayero mkusa d/d1=1/40.

135. Onpenenute auameTp OONATOB, Kpensamux MInTy K dyamamenty. CoeuHEHUE HArpy-
’KEHO MOMEHTOM T B IJIOCKOCTH CTBIKA. 3a7a4y PEUINTh B OYKBEHHOM BUJIE.
136. Cnenaiite mpoBEPKY LEMU 1O U3HOCOCTOMKOCTH, €CJIA U3BECTHO: OKpYykHOe ycrine F=850 H,

ko3 unuent skcruryatauuu K= 1,95, nmiomans onopHoit moBepxHocTH mapHupa A=203 MM3, J0-

IycKaeMoe JaBjieHue B mapHupax [q]=8,5 MlIa.
Q

|
& 1.6

B
| ¢

137. Onpenenute nuamerp d Bana, HarpyxeHHOTo M=40 M u T=30 HM, [c,]=80 MIIa.

Fan)
Q-

138. OnpenenuTh MOIIHOCTh, KOTOPYIO MOXKET MepeaTh 3y0uaTas nepenaya ¢ MUTHHAPUIECKUMHI
KOJIeCaMU, €CJIM OKpYKHas cuiia JerctByromas B 3auerienun F=2000 H, Z; =30, Z,; =90, m=5 mm,
®=10 pan/c, n=0,98.

139. Onpenenute MOUTHOCTh KIMHOPEMEHHOM MEepEIayvn, €CJIM U3BECTHBI: KOJTUYECTBO PEMHEM
Z=4, nomyckaemasi MOIIIHOCTb Ha ouH peMeHb P=1,5 kBT, koadpunment qunamMmudeckoit Harpy3Ku
K=1,1, xoabdunment, yautsiBaromniuii Bausaue yriaa ooxsara K,=0,94, koagdunuent, yanTeiBaro-
it ey peMus K =0,95, koo dunuent, yauTeiBaromuii HEPaBHOMEPHOCTh pacIipeieICHHsI Ha-
rpy3ku no pemusim K, =0,9.

140. Onpenenure AMTMHY MIBOB B COSMHEHUH YTOJIKa ¢ KOChIHKOM, ecin : P=50000 H, b=100 mwm,
70=27,1 mm, [rcp]=70 MIIa, K=7 mm. /cm.puc./

141. Onpenenute quaMerp MKNa ATUHOIO =100 MM, HCIIBITBIBAOIIETO AEHCTBUE PaAUaIbHON
Harpy3ku F=100000 H. /lonnyckaemoe HanpsixeHue Ha U3ruod [o,]=50 Mlla.

142. [IpoBepbTe Ha MPOYHOCTH JIUCTHI 3aKJICTIOYHOTO COSTUHEHHUS /CM. puc./ TIo ceueHuto 1-1, ec-
m F=24kH, nonyckaemoe HalpspKeHHE Ha pas3phlB 171 MaTepuaa JUCTOB [Gp]=140 MIIa.
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143. OmpenenuTh MEKOCEBOE PACCTOSIHUE a U YUCIIO 3yOBheB KoJjieca z; 3y0uaToil nepenadu, eciu
TuaMeTp aenuTenbHoi okpyxHOCTH d1=100 MM, grciio 3yOneB mectepHu z;=10, mepeaaTogyHoe YUuciIo
nepeaadu u=3.

144. Onpenenuth CUIIBI, IEHCTBYIONINE B 3alICTNICHUN 3y0UaTO KOCO3yOoH mepeaadn, ecliv mnepe-
nasaemast MouHocTs P=10 kBT, ©1=100 pan/c, nepegarounoe uucio U=4, cymmapHOe 4uciI0 3yObeB

Z.=100, monyns m=4 mm, yron HaksIoHa 3y6a $=8°0'6"" (cos =0,99).

145. Onpenenute quamerp 00JiTa B COCIMHEHUH, TTIOKa3aHHOM Ha puc., eciim F=8000 H, ko3¢ du-
IUeHT BHemHel Harpy3ku X=0,5, koaddurnment 3atsokku K=0,5, [op]=140 MIIa.

146. Onpenenute OKpy:KHOE yCUIIME JJIsS LIETTHOM Mepe/iayu, €cliv JO0MYyCKaeMoe yJIeIbHOE JIaBlie-
Hue B mapHupax mnenu [q]=20 Mlla, nuamerp Banuka d=7,95 mm, ayuaa BTynku 1=22,6 MM, kodddu-
LUEHT Harpy3ku Ky=2.

147. OnpenenuTe HATsHKEHUE BEAyIIeW BETBU PEMEHHOW Iepenaydu, €Clid U3BECTHHI: K03 duuu-
€HT TATH PeMEHHOM nepenaun ¢=0,5 u npeapapurenbHoe HaTskeHne pemus Fo=400 H.

148. Onpenenure quaMeTp BEAYLIETO MIKUBA IJIOCKOPEMEHHON MEpeEIaym, €CIM OKPYKHOE YCUIIHE
F=1200 H, mupuna pemHs b=80 mm, noseszHoe pomyckaemoe HanpsbkeHue [Kq]=2Mna, koaddunm-

eHT Harpy3ku K =1, oTHOIIEHHEe TONIMHBI peMHA K AuameTpy mkusa 6/D=1/40.

149. Onpenenute MOITHOCTD YepBsiYHOU Tiepeaaun /M=0,8/, BeIACISIONEH 775 KHUIOKAIOPHMA TeIl-
Ja B 4ac paboTHI.

150. Ha BTynKM X0A0BBIX Kosiec KpaHa aeiictByeT Harpy3ka F=40 kH. CkopocTh nepenBmxeHus
kpana V=80 m/MuH npu tuamerpe koiec D=500 mm. Onpenennure HEOOXOIUMYIO UIUHY BTYIOK, €CITU
[pv]=15 MlIla m/c.

151. OnmpenenuTh CHIIbI, AEHCTBYIOIIME B KOHHUYECKOW MpsIMO3yOoil mepemaue, €Ciau MOIIHOCTh
P=11 kBr, yactora BpameHnus Bana mectepHu n1=240 muH, z1=25, cpeaHuil MOLyIb my=8 MM, 2]=50.

152. Onpenenure MOUIHOCTD, MEPEAABAEMYIO IIEMTHOW Mepeaadeil, eciu JOMYyCKaeMoe YIEIbHOE

nasieHue B mapHupax 1nenu [q]=20 Mlla, ckopocts nern U=10 m/c, mutomaas mapaupa A=180 MM2,
k03¢ unuent Harpysku K4y=1,5.

153. Omnpenenute 4ucao 3yObeB UEPBSIYHOTO KoJieca MPU MEKIEHTPOBOM paccTostHUU d=235 mwm,
Moayie 3anernieHust m=10 MM, OTHOCUTENIBHOM TOJIIUHE YEPBIKA =8, YUCIIO 3aX0N0B YEPBAKA Z,=2.

154. Onpenenum OKpy>KHOE ycuiHe 3youarod mepenauu / Z,=24, m=4 MM/, nepenaromei Morl-

HocTh P=10 kBT, mpu n=1000 mun- 1,
155. Onpenenutsh OKPYKHYIO CUJTy B LIEIHOW NIEepeayue ¢ pOJMKOBOM LIETbIO, €CIU MepeiaBaeMast

MomHocTh P=7 kBT, yactora BpamieHus: Beayien 38e3104ku nj=730 MI/IH'I, YHUCIIO 3yOheB BEAYIICH
3BE3A04YKH Z1=25, mar nenu p=19,05 mm.

156. OnpenenuTh CUIIBI, OCHCTBYIOIIME B YepBAYHOM mepenaye, eciau koddduuueHt nuamerpa
YyepBsKa =8, YMCII0 3yObEeB YEPBIYHOTO Kojieca Z,=42, Moylb 3anerienns m=10 MM, nepenaBaemas
MomHocTs P=7 kBT, yriosas ckopocts 01=100 pag/c.

157. OnpenenuTh 4uciio 3yObeB LIECTEPHU M Kojeca B IMIMHIPHYECKONW KOCOo3yOoil mepenaue,
ecnu MexoceBoe pacctostHue a=100 MM, MOaysb 3yObeB m=2 MM, Yrojl HakjoHa 3yObeB B=8°0"6""
(Cosp=0,99).

158. Onpenenute BeIUYHMHY CyMMapHOTO KO3((dUIIMEHTa CABUTA JJIsi KOPPUTHPOBAHHOU MPSIMO-
3yOO# IWIIMHIPHYECKON Mepeaayu, eciu u3BectHo: a=171,3 MM, m=6 MM, z,=19, z,=38.

159. Onpenenuth MUHUMAJILHBIN HATAT B COSAMHEHUHM BEHIIA YEPBAYHOTO KoJjieca U3 OpoH3bl bP
O®10-1 ¢ yyryHHo# cTynuuel, ecinu nocagounsiit auametp d=0,25 M, yaenbHOe JaBlieHHE HA COTpS-
raemoii moBepxHoctu P=1,5 MlIla, d,=0,21,d,=0,28,1;=0,25,1,=0,32, MOmyap yHpyroctu YyryHa
E;=1,3-105 MIlIa, moxyns ynpyroctu 6ponssl E,=1,1-105 Mlla.

160. HazoBuTe ocHOBHBIE (haKTOPHI, BIUSIONIUE HA YCTATOCTHYIO MPOYHOCTD JIETaIH.

167. Kakue Bompockl HEOOXOIUMO pelIaTh MPU KOHCTPYUPOBAHUU JCTAINA?

168. Ilo xakuM NIpeebHBIM HANpPsDKEHUSM BENETCS ONpEleNeHHE (pacueT) AOIYCKaeMbIX Ha-

NPSDKEHUH IPU CTaTHUECKUX U MIEPEMEHHBIX Harpy3Kax.
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169. Jlnsg kakux MaTepuagoB U YCIOBUN Harpy>K€HUs J€TaJId UCIOJIB3YIOT IIPeied IPOYHOCTH NPU
oTpe/ieNIeHUH J0IyCKaeMOro HanpsKeHus ?
170. TlokaxwuTte Ha rpaduKe u 1anTe GU3NIECKOE ONPEIEICHHE Mpe/ea TeKyIeCTH (O'T )

171. TlepeunciauTe OCHOBHBIE KPUTEPUHU PAaOOTOCTIOCOOHOCTH JIETaIH.

172. MMaiite onpezeneHue nNpeeia BBIHOCIMBOCTH MaTepraia JeTallu.

173. TlossicHUTE POJIb KOHCTPYKTOPA, TEXHOJIOTA U AKCIUTYaTallMOHHUKA B MPOLIECCE CO3JaHUs MAIIUH.

174. Ha3zoBuTe nopsiioK (3Tarbl) IPOSKTUPOBAHUS MAIIIUH.

175. Hanummre BbIpakeHHUE AJI IPOBEPOYHOTO pacueTra JIeTaau, paboTaromel mo HanpsHKeHUSIM:
pas3pbiBa, n3ruda, cpesa, KpyueHHs.

176. Ha3oBuTe 1 nosCHUTE NapaMeTpsl B BeIpakeHUH: S =S, - S, - S,

177. Jlaiite onpeneneHue M3HOCOCTOMKOCTH JI€TAIIH.
178. JlaiiTe onpeneneHue MUKIOB U3MEHEHHUS HAIPSHKEHUW TTPUBEICHHBIX Ha TpaduKax:
9 ' 1

179. JIns kakux yCJIOBUM HArpy>K€HHs JETAIM HUCHOJB3YETCS MPEAes YCTaJOCTH MpPH Ompeiese-
HUU JI0IIyCKAEMOI'0 HalPsSKEHUS.

180. Ha3zoBuTe ocHOBHBIEC (DAKTOPHI, OT KOTOPHIX 3aBUCHUT MPOYHOCTD JCTAIH.

181. M3ob6pasute rpaduku W3MEHEHHs HANPsHKEHUH 1O MyJIbCHUPYIOIEMY, CHMMETPUYHOMY U He-
CUMMETPUYHOMY IIHKJIaM.

182. M3ob6pasute Ha rpaduke U AaiTe GU3NUECKOE ONpPEIeTICHUE Mpe/ieia IPOYHOCTH U TEKYUECTH.

183. IlosicHUTE, KaKK€ TpYU OCHOBHBIC 33J]a4 PEMIAIOT MPU KOHCTPYUPOBAHUHU JICTAJIU.

184. Ha3oBuTe OCHOBHBIE KPUTEPUU PAOOTOCTIOCOOHOCTH JETAH.

185. Jlns kakux mMaTepuaoB U YCIOBHI HArpyX€HUsI UCIOJIB3YIOT MPeesl TEKYYECTH, IPU Onpe-
JIEJIEHNHU JO0MyCKAaeMOro HaIlpsHKEHUs ?

6_, -k, k,

ks [5]

187. Hamumure OCHOBHBIE YpaBHEHHs MPOYHOCTH AT JeTaleil paboTalomuUX M0 HANPSHKEHUSIM:
cpesa, pa3pbiBa, U3ruda, KpyueHus.

188. Ilepeuncnnure OCHOBHBIE ATAlbI IPOLIECCA CO3JAHUS MAILIMH.

189. JlaiiTe onpeneneHre MUKIAa HANPSOHKEHUM, aMIUTUTYIbl U CPEAHEro HampsbkeHus nukia. [lo-
KaXHTE UX Ha rpaduke IHKIa B 00IIEeM ciydae.

190. Ha3zoBuTe ocHOBHBIEC (DAKTOPHI, OT KOTOPHIX 3aBUCHUT MPOYHOCTh JCTAIH.

191. Ilepeuncnnure OCHOBHBIE TEHAECHIIMHU B COBPEMEHHOM MAIlIMHOCTPOECHUH.

192. JlaiiTe onpeneneHue J0MyCKaeMOro HapsHKeHUs.

193. M3o6pasute 3cKU3 KOHCTPYKIIMU BTYJIOYHOH LIETIH.

194. M3006pa3ute cxemy TMIIOUTHOM TIEpe1ayu.

195. M3ob6pasurte cxeMy peMEHHOM Iepenadu ¢ pa3aBMKHBIMH KOHYCHBIMU MIKUBaMH (KJIMHOpPE-
MEHHBIN BapuaTop).

196. Onpenenure quaMeTp OKPYXHOCTEH BBICTYIIOB M BIIQAUMH JIs KoJjieca, eciii: m= 4 mm, z= 16,
h*,=10, x =+0,3.

197. Vkaxute, B Kakux ciay4asx NpeANOYTUTEIbHO IPUMEHEHNE IEBPOHHBIX Iepeaay.

198. Omnpenenute MUHHUMAIBHOE YKCIIO 3yOhEB MIECTEPHH, TTPH KOIPPHUIIMEHTE BHICOTHI TOJIOBKH
h*,= 0,8 u yrme sanerenns o= 20",

199. Tlepeuuncnute TOCTOMHCTBA 3yOUaThIX nepenay HoBukosa.

200. BpIpa3urte cMmelieHre HHCTPYMEHTA NMPH M3TOTOBICHUH KOPPUTHPOBAHHBIX 3yOUaTBIX KOJIEC
yepes MOAYJIb.

201. Hamummure BeIpa’keHHE Ul ONpPENEICHUs yrila o0XBaTa Ha BEAyIIeM LIKMBE PEMEHHOH Ie-
penaun.

202. Ompenenure 4ucao 3yObeB MIECTEPHU, MOAYJb 3aLEIUICHUS] KOTOPOH m= 4 MM, TUaMeTp OK-
pyXHOCTH BBICTYNOB d, = 86,4MM, K03 GULIHEHT BHICOTHI T0JI0OBKH h’,= 0,8.
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186. HasoBute mapaMeTphbl B BBIDAXKCHUN: [g] =
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204.

205.
206.
207.
208.
209.
210.
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215.
216.
217.
218.
219.
220.
221.
222,

KEHHUS 10 OKPY>KHOCTH.
223.
224.
225.
226.
227.

228.

229.
230.

231.

232.
233.

234.

N306pa3uTte nmonepeyHoe ceueHrne KOPATKAHEBOTO KIIMHOBOT'O PEMHSI.

Omnpenenure AMaMETp 3aroTOBKHU ISl KOCO3yOOTO HMIMHAPUYECKOrO Kojeca, ecliu: my,= 4
MM, z= 16, p = 8°06°34"" (Cos 8°06°34>* = 0,99).

Bripaszute okpyXHYIO CKOPOCTb 3B€3[J0YKH Yepe3 LIar Lemnu.

Kak knaccuuuupyroTcst IpyXHHBI 110 BUY BOCTIPUHUMAEMOM Harpy3Ku?

Hauepture 3cKU3 CIJIOMIHOM MATHI C MOAISATHUKOM.

HaueptuTe 3cKkn3 mumna ¢ ycTpoicTBOM, (PUKCUPYIOIIUM BaJl B OCEBOM HalpaBICHUHU.

Kaxkue mpeumyiectBa uMeeT GpUKIUOHHAS CLICTTHAst My(Ta 10 CPaBHEHHUIO C KyJIa4KOBOM?
VYkaxuTe, Kakoi mapameTp U3MEHSETCS MPONOPLUUOHATBHO U3MEHEHUIO UHIEKCA PYKUHBI?
JlaiiTe Ha3BaHUA OMOPHBIX YaCcTeHl Baja.

HauepTute 3cku3 npy:kuHbI pacTsIKEHUSL.

[TosicauTe, C KaKkoi 1eibio BO (uiaHieBoi My(dTe MPUMEHSIOT TPOMEKYTOUHBIE TIOTYKOJIbIIa?
Haueptute 3cku3 npomMeKyToO4HOro Bajia 2-X CTYIEHYaTOro PeIyKTopa.

[TosicauTe, KaKk ycTpoeHa u pabotaet 3y0uaTast mydra?

HazoBute pa3sHOBUIHOCTH CLEMTHBIX MY(]T.

[TosicHuTe, Kakue Bajbl Ha3bIBAOT KOPEHHBIMU?

[TosicHuTe, YTO TaKOE «KECTKOCThH MPYKUHBI»?

HauepTtute 3cku3 Baja ¢ Hape3aHHONW KOHMYECKOMW IIECTEPHEH.

[Iepeuncnure pa3HOBUIHOCTH PECCOP.

HauepTtute 3cKkn3 4eTBEPTHOU PECCOPBHI.

HaqepTHTe SMIOPLI paCpCACICHUA TUAPOAUHAMUYCCKOI'O JaBJICHUS B MOAUIIUITHUKEC CKOJIb-

[TosicHuTe, YTO MOHUMAETCS MO «KECTKOCTHIO MPYKUHBI»?

VYkaxuTe, 715 4eTo IeJIal0T KaHABKU Ha pa00vHMX MOBEPXHOCTSX BKIIAJIBIIICH?

HauepTuTte 3cku3 noay3aenTudeckoi peccophl.

[Tosicuute, Kakve PyHKUIHUY BHIOJIHIET MPY>KUHA B MalllMHAX.

JuameTtp 60nTa, yCTaHOBICHHOTO 0€3 3a30pa, B COCTMHEHUH C MOTIEPEYHON HATPy3KO# yBe-
JUYUIIU B J1Ba pa3a. Bo CKOJIbKO pa3 yBeIUYUTCS HATPY304HAsI CIIOCOOHOCTh COeIMHEHUS?
[IpuBeanTe KIacCUPUKALNIO YTIOBBIX CBAPHBIX IIBOB IO PACIIOIOKEHUIO OTHOCUTEIIBHO
JIEUCTBYIOLIEH CHIIBI.

N306pa3ute pe3rO0BOE COCTMHEHUE C HIKCLIEHTPUYHBIM Harpy>keHuem 0onTa.

Harnnmure BIpakeHHE 17151 ONPEIEICHUS JUaMeTpa BUHTOB B COCIMHEHHH:

<af d o35

Hanummre Bblpa)keHue JU1sl ONpeieeHns AuaMeTpa 00JiTa B COEIUHEHNN, €CH Y =d,
X

o)
TT§

T

[osicHuTe, MOYEMyY OrpaHUYMBAIOT AJTUHY (PIIAHTOBBIX IIBOB?
BontoBoe coennuenue HarpykeHo cwiion F' = 80xH, SKCIIEHTPUCHUTET NPUIOKEHUS HArPy3KH
x=d, , nomyckaeMoe HanpspkeHue Ha pa3pbiB 160 MIla, onpeaenure auametp 6ora.

iy

F
Onpenenuth auaMeTp OONTOB B COCAMHEHHHM, €CIH KOJMYECTBO OOJITOB z, KPYTALIMHA MO-

MEHT, TiepeiaBaeMblii coequHeHueM 7, O0NTHI TTOCTaBICHBI O€3 3a30pa. Pemenue npojenarsb
B OOII[EM BHJIE.
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235. Hamummre BbIpaK€HUE IS ONPECTICHHsI TuaMeTpa mTudTa.
236. U3o0b6pa3ute coennHeHue, sl KOTOPOro UMEET MECTO BhIpaXkEeHUE:
o = 4F ,

d;

237. N3o006pa3ute mpoOOUHBIE CBAPHBIC IIBHI.

238. M300pa3ute mTU(TOBBIC COSAMHEHUS C OCEBBIM IITU(TOM.

239. Hamummre BhIpaX€HUE IS OMIPEICICHHS BEIMIMHBI HAXJIECTKH B KJICEBOM COCTUHEHUH.

240. Ha xakue Buapl nedopmanuii pacCunThIBalOTCs KpemnexkHble mTugTh? [IpuBenure ypaBHe-
HUS IPOYHOCTH.

241. Yto npeacTaBisitoT cOO0M MTU(THI U I YET0 OHU CITYKaT.

242. V300pa3ute 3MI0py pacrpeeeHus: HanpsiKeHuil B I000BOM U (DJIAHTOBOM IIBaX CBAapHOTO
COETUHEHMUSI.

243. Kaxoe coelMHEHUE HAa3bIBAIOT Pa3bEMHBIM U KaKO€ HEPAa3bEMHBIM?

244, V300pa3uTe MIMOHOYHOE COSTMHEHUE U TIOCTaBhTE OCHOBHBIE TTapaMETpPHI.

245. Hanummwrte ypaBHEHHE IPOYHOCTH JIJIsi CTHIKOBOTO CBapHOTO IIIBA.

246. Kak paznmuuaroT pe3p0bl 0 Ha3HAYEHUIO?

1+i,—}l( S[ap]

Oo0pa3zen 3x3aMeHALIMOHHOT0 OMJIeTa:

MMHHUCTEPCTBO CEJIbCKOI'O XO35IMCTBA POCCUMCKON ®EJEPALIMM
®denepanbHoOe rocyIapcTBEHHOE OI0KETHOE 00pa3oBaTe/bHOE YUpeKIeHne
BBICIIIETO 00pPa30BaHUsd
"CapaToBCKHIi rocy1apcTBeHHbIi arpapHblii yuuBepcuteT nmedu H.W. BaBusioBa”

Kadenpa MatemaTnka, MeXaHWKa U HH)KCHEpHAs Trpaduka

3K3AMEHAIIMOHHBIN BAJIET Ne 18
[0 JUCLUILINHE «JleTaliy MallliH ¥ OCHOBBI KOHCTPYHUPOBAHUS

[lepeuncnure JOCTOMHCTBA LIETHBIX Nepeaay.
Hanumire BblpakeHue JUIst OnpeesieHns: AuaMeTpa 00Jita B COGTUHEHNUH /CM. puc./

£ i
‘A&\ m i
A7

T1KH5 u? +1
0,35y, '[GH ]2 u

Kak n3MeHseTcst KOHCTPYKIUS NOJIINITHUKA CKOJIBKEHHSI B 3aBUCUMOCTH OT COOTHOIIeHus //d?

HasoBute napameTpsl B BEIPaKEHUH: d, =770

N306pa3uTe rpaduk u3MeHEHHs HANIPSKEHUI 110 3HAKOTIEPEMEHHOMY HECUMMETPUYHOMY LIUKITY.

OmnpezenuTs MEKOCEBOE PACCTOSIHUE @ U YHCIIO 3yObeB Kojleca z,3y04aToil nepejaun, eciu Jjua-
METp JICIUTENbHOM OKpYKHOCTH d, =100 MM, unciio 3yobes mectepau z =10, mepeaatoyHoe Iucio
nepegauu i=3.

12.05.2021

3aB. xadeapoii /Kamprmosa I'.H./
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4. MeTtoan4yeckne MaTepuaJibl, ONpeAe/soNue Npoueaypbl OleHUBAHUSA 3HAHMI,
YMEHU, HABBIKOB U (MJIK) ONbITA eATEJIbHOCTH,
XapakTepu3yIIHUX 3Tanbl (POPMHUPOBAHUA KOMIIETECHIUN

4.1 Ilpoueaypsbl OLleHNBAHUS 3HAHU, YMEHHM i, HABLIKOB
U (WJIH) ONBITA AeSITeJIbHOCTH

KoHuTtposnb pe3ynbTaToB 00y4eHUsI CTYACHTOB, 3TAlOB U YPOBHSA (POPMUPOBAHUS
KOMITETEHUMH MO0 AUCHMIUIMHE «JleTamu MalH U OCHOBBI KOHCTPYUPOBAHUS OCYIIIE-
CTBJISIETCSl YEpe3 MPOBEICHUE BXOJHOTO, TEKYIIETO, pyOEKHBIX, BBIXOJAHOTO KOHTPOJIEH U
KOHTPOJISl CAMOCTOSITEIIbHOW PaOOTHI.

@DopMBI TEKYIIEro, MPOMEKYTOUHOTO U UTOTOBOTO KOHTPOJISA, (DOHABI KOHTPOIb-
HBIX 33JIaHUN I TEKYIIETO KOHTPOJIS pa3padaThiBaloTcs Kadeapoil ucxoast U3 CIielu-
(VKM TUCIIMIUTAHBI, U YTBEPXKIAIOTCS Ha 3aceaHuu Kadeapsl.

4.2 Kputepum ouieHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA JeATEJIHLHOCTH,
XapakTepu3yIMX 3Tanbl ((OPMHUPOBAHNUS KOMIIETEHI[HII B MpoIecce 0CBOCHMS
o0pa3oBaTeIbHOM MPOrpaMMbI
Onurcanue mKaiabl OLICHUBAHUS TOCTUKEHHSI KOMIIETCHIINH M0 AUCIUILIMHE TPU-

BEJEHO B Ta0muIie 6.
Tabauua 6

OTMeTKa 110 IS THOAIUILHON CUCTEME Onucanue

(mpoMexxyTo4Has aTTecTarms)™®

YpoBeHb
OCBOCHHUS
KOMIIETEH-
8050544

OOyuaromumiicsi 0OHApyX U BCECTOPOHHEE,
CHCTEMaTHUYEeCKOe U TITyOOKoe 3HaHue yued-
HOTO MaTepuaja, yMeeT CBOOOJIHO BBIIOJ-
HATh 3a/laHus, IpPELyCMOTPEHHBIE IIPO-
IrpaMMOii, YCBOMJI OCHOBHYIO JUTEpATypy U
3HAKOM C JOIOJIHUTEIIBHON JINTEepaTypoil,
pEeKOMEHI0BaHHOM mporpammoit. Kak mpa-
BIJIO, OOYy4YaroIIWiCs NpOSBISIET TBOpUYE-
CKHE€ CIOCOOHOCTM B MOHMMAHWHU, U3JIOKeE-
HUH 1 UCIIOJIb30BaHUH MaTepHalia

«3aUTEHO
(OTJIIMYHO)»

8bICOKUIL KOTJIIUYIHO» «3a4YTCHO»

OOyuarommiicsi 0OHAPYX U TOJTHOE 3HAHHE
yu4eOHOr0 MaTepuana, YCIENIHO BBIMTOJHSIET
NPeIyCMOTPEHHBIE B TIpOTpaMMe 3aJaHus,
YCBOUJI OCHOBHYIO JIATEPATYPy, PEKOMEH-
JIOBaHHYIO B IPOTpamMMe

«3a4YTCHO» «Ba4YTCHO

(xopo11o)»

oazoewtii «XOpOLIO»

nopozoeulii

«yJIlOBJIETBO-
PHUTEIHHO

«3a4YTCHO»

«3a4TEHO
(ymoBne-
TBOPHTEIb-
HO)»

OOyuarommiicsi 0OHAPYKHUJT 3HAHUS OCHOB-
HOro yyeOHOro Mmarepuaia B o00beme, HeoO-
XOJMMOM JIJIs TaJIbHEeHIel yaeObl U mpei-
CTosIIeH paboThI 1O Mpodeccruu, CripaBseT-
Cs1 C BBITIOJIHEHUEM TPAKTHYECKUX 3aTaHUMA,
MPEyCMOTPEHHBIX TPOTPaMMOii, 3HAKOM C
OCHOBHOM JINTEPATypOil, pPEKOMEHIOBAaHHOU
IPOrpaMMOii, TOMYCTHII MOTPEIIHOCTH B OT-
BETE Ha PK3aMEHE U MPH BBITIOIHEHUH JK3a-
MEHALMOHHBIX 3aJaHMii, HO 001aJaeT HE0O-
XOJIMMBIMH 3HAHUSIMH TSI UX YCTPAHCHUS
10J1 PYKOBOJICTBOM MPEIoiaBaTes
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YpoBeHb OtMmeTKa 1Mo mATHOATUTPHON CUCTEME Onucanue

OCBOCHMS (mpoMexxyTo4Has aTTecTarys)™®
KOMIIETEH-
02078
— «HEYIIOB- | «HE 3auTe- | «He 3auTeHo | OOyyaronuiics oOHApYKHII TPOOEbl B 3HA-
JIETBOPHU- HO» (HEeyIOBJET- | HUSIX OCHOBHOTO Y4eOHOTO Marepuana, Io-
TEIBHO» BOPUTEJIBHO)»| MyCTU NPUHIUNHUAIbHbIE OIIMOKH B BbI-

NOJTHEHUHU TPEyCMOTPEHHBIX MPOrpaMMOin
NPaKTHYECKHUX 3a/laHUH, HE MOXKET MPOI0JI-
KHUTh 00y4EHHE WIH MPUCTYIHUTD K Mpodec-
CHOHAJIbHOM [ESITENbHOCTH 0 OKOHYAHUH
00pa3oBaTeNbHONM OpraHu3alyu 0e3 J0moJ-
HHUTENBHBIX 3aHATHI

* - (opMa POMEKYTOUYHOW ATTECTAIMU B CEMECTPE OMPENEISETCS B COOTBETCTBUU C
Tabauien 2 pabouei MporpaMMbl TUCITUTIIMHBI (MOTYJIs)

4.2.1 Kputepuu OLleHKH YCTHOI0 OTBETA MPH TeKylIeM KOHTPOJIE U MPOMEKYyTOo4-
HOM aTTecTaluu

[Tpu oTBEeTE HA BOIIPOC OO0YYAOIIUKCS JEMOHCTPUPYET:
3HAHUSI: KOHCTPYKIMU M KJIACCH(PHUKAIIMU TUIOBBIX JeTajlell MallMH U MPHUBOJOB Ma-
IIMH; KpUTepUnu pabOTOCIOCOOHOCTH, BUABI OTKa30B, METOJUKH IPOEKTHBIX U IPOBE-
POUYHBIX pAacyETOB THUIOBBIX [JE€Talel HA3€MHBIX TPAHCIIOPTHO - TEXHOJOTMYECKHUX
CPEICTB; METOJIMKHM WH)KCHEPHBIX PAaCcYETOB IMAPAMETPOB ACTAICH U MEXaHU3MOB C HC-
[I0JIb30BAaHUEM €CTECTBEHHOHAYYHbBIX, MATEMAaTUYECKUX U TEXHOJOTHMYECKUX MOJEIEH;
npaBuiia pa3pabOTKU KOHCTPYKTOPCKO-TEXHUUYECKON JOKYMEHTALMH, BBITOJIHEHUS Yep-
TEXeH Jietasieid u COOPOUHBIX CAUHUIL;
YMeHHsI: BBIOMpPATh COOTBETCTBYIOIINE MaTepUabl I€Tale MallvH; NoJ0UpaTh 10 3a-
JAHHBIM XapaKTEPUCTUKAM M Harpy3KaM, BBIIIOJIHATH IPOEKTHBIE U IIPOBEPOYHBIE pac-
YeThl THUIOBBIX JAETAJIEH M MEXAHU3MOB HA3€MHBIX TPAHCIOPTHO - TEXHOJOTHYECKHX
CpeICTB; pa3pabaThIBaTh pacuyeTHbIE CXEMBI JIeTalel Mpu pacyere Mo Kputepusm pado-
TOCTIOCOOHOCTH;, BBITIOJIHATH YEPTEKU TUOBBIX JIeTaNel U COOPOUHBIE YEPTEKHU Y3JI0B
Y MEXaHU3MOB Ha UX OCHOBE.
BJIa/IcHHEe HABBIKAMHU: OCHOBHBIMU METOJAMHU HMCCJIEIOBAHUS U MPOEKTUPOBAHUS TH-
MOBBIX JI€TAJIeH MAIllMH U MEXaHW3MOB, pa3pabOTKU TEXHUYECKUX YCIOBHM U TEXHHYE-
CKOTO ONMCAHWs aBTOMOOWJIEH M TpakTopoB; HaBbikamMu paboTel ¢ 'OCT u npyroii
HOPMATHUBHO - TEXHUYECKOW JOKYMEHTALUEN.

Kpurepum ouenku

OTJIMYHO 00yJaromuiicss AeMOHCTPUPYET:

- 3HaHME KOHCTPYKUUN M KiacCU(pUKALUU TUIOBBIX JeTajeil MalliuH U MpUBO-
JIOB MAIlluH; KPUTEPUU pabOTOCIIOCOOHOCTH, BUABI OTKA30B, METOJAUKHU TPOCKT-
HbIX W IPOBEPOYHBIX PACUETOB THUIIOBBIX JETAJCH HA3€MHBIX TPAHCHOPTHO -
TEXHOJIOTHYECKUX CPEACTB; METOJMKHU HWH)KEHEPHBIX PACUETOB MapaMmeTpoB Jie-
TajJeldl U MEXaHU3MOB C HCHOJb30BAaHUEM €CTECTBEHHOHAYYHBIX, MaTeMaTHuye-
CKUX M TEXHOJIOTUYECKUX MOJeNiei; MpaBmia pa3pabOTKu KOHCTPYKTOPCKO-
TEXHUYECKON JOKYMEHTAIIMHU, BBITIOJIHCHHUS YEpPTEXEH IeTanel m COOPOUHBIX
€IMHUL; UCUEPIBIBAIOIE U MOCIEA0BATENbHO, YETKO U JJOTUYHO M3JIaraeT mMare-
puan, Xopoumo OPUEHTHPYETCS B MaTepuale, He 3aTPYIHSETCS C OTBETOM IIPHU
BUJIOM3MCHEHHUH 3aJaHMI;
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- yMEHHE BBIOMpPATh COOTBETCTBYIOIME MaTepHallbl AeTajeil MalluH; Moa0u-
paTth 1Mo 3aJaHHBIM XapaKTEPUCTHKAM M HAarpy3KaM, BBIIOJIHATL IIPOECKTHBIE U
IIPOBEPOYHBIEC pacyeThl TUIIOBBIX JIeTaleld 1 MEXaHU3MOB HAa3€MHBIX TPAHCIOPT-
HO - TEXHOJIOTHYECKUX CPEJICTB; pa3padaThiBaTh pacueTHbIC CXEMBI JeTajlel npu
pacudere mo KpUTepusiM paboTOCIIOCOOHOCTH; BBIOJIHATH YEPTEKU THUIIOBBIX JIe-
Tasieil 1 cOOpOYHBIC YEPTEKU Y3JI0B M MEXAaHHU3MOB Ha MX OCHOBE; HCIIOJIB3YS
COBpEMEHHBbIE METOJIbl M IMOKAa3aTelu OLEHKU MPOEKTUPOBAHUSI MEXAaHU3MOB U
MAIIIVH,;

- YCHCHIHOC U CUCTCMHOC BJIAACHNC HABBIKAMU OCHOBHBIX MCTOJOB HUCCJIICA0BA-
HUS U TPOEKTUPOBAHUS THUIIOBBIX JIE€Tajeil MallliH U MEXaHHU3MOB, Pa3pabOTKU
TEXHUYECKUX YCIOBUH M TEXHHYECKOTO OMHMCAHUS aBTOMOOMJICH M TPaKTOpPOB;
HaBbikaMu paboTel ¢ 'OCT u apyroii HOpMaTUBHO - TEXHUYECKOW JOKYMEHTa-
UEH.

XopoIio

00yYaromuiics: 1eMOHCTPUPYET:

- 3HaHHe KOHCTPYKIMH U KiacCU(UKAIMU TUIIOBBIX JIeTaJleld MallH U MPUBO-
JIOB MAIlIMH; KPUTEPUU pabOTOCTIOCOOHOCTH, BUIBI OTKA30B, METOANKHU IMPOCKT-
HBIX U TPOBEPOYHBIX PACUETOB THUIMOBBIX JAETajeil HA3eMHBIX TPAHCHOPTHO -
TEXHOJIOTHYECKUX CPEJICTB; METOJIMKN MHKEHEPHBIX PACUueTOB MapaMETPOB Jie-
Taje U MEXaHU3MOB C HCIIOJIb30BAHUEM ECTECTBEHHOHAYUYHBIX, MaTeMaTHye-
CKUX W TEXHOJIOTMYECKUX MOJIENeii; MpaBmia pa3paboTKh KOHCTPYKTOPCKO-
TEXHUYECKON TOKYMEHTAIUM, BBITIOJIHEHUS YEpTEKeW aeTaied U cOOpPOYHBIX
€IMHULI, HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

- B IIEJIOM YCIIEUTHOE, HO COJIeprKallle OTIeNbHbIE MPOOeNbl, yMEHUE BBHIOH-
paTh COOTBETCTBYIOIIME MaTepUaibl I€TaNCH MaIIUH; OJ0NPATh 1O 33 aHHBIM
XapaKTepUCTUKAM U Harpy3Kam, BBIIIOJIHATH MPOEKTHBIE U MPOBEPOUHBIE pacye-
Thl TUMOBBIX J€Tajeil U MEXaHM3MOB Ha3eMHbBIX TPAHCHOPTHO - TEXHOJIOTUYE-
CKHX CPEJICTB; pa3pabaThIBaTh PACUETHBIC CXEMBI JIETANICH MPU pacueTe Mo KpH-
TepusIM pabOTOCTIOCOOHOCTH; BBITIOJIHATh YEPTEKH THUIIOBBIX JAeTalied M cOo-
pOYHBIEC YEPTEKH Y3JI0B U MEXAHU3MOB HAa UX OCHOBE MCIOJb3Ysl COBPEMEHHBIE
METO/Ibl U TTOKA3aTeIH OIICHKH MPOEKTUPOBAHUS MEXAHU3MOB U MAIIINH;

- B LIEJIOM YCIENIHOE, HO COAepKalee OTAeIbHBIC MPOOETbl UM COMPOBOXK-
natonieecs OTIeIbHBIMU OLIMOKaMH, BJIaJI€HHE HABBIKAMHU OCHOBHBIX METOJIOB
UCCJIEOBAHUS U TPOCKTHUPOBAHMS TUIIOBBIX AETalled MAaIlMH U MEXaHU3MOB,
pa3paboOTKU TEXHUYECKUX YCIOBUU W TEXHUYECKOTO OMUCAHUS aBTOMOOWIEH U
TpakTopoB; HaBbIKaMu paboTsl ¢ 'OCT u npyroil HOpMaTHUBHO - TEXHUYECKOH
JTIOKYMEHTAIUECH.

Y10BJ1eTBOPH-
TeJbHO

00ydJaronuics 1eMOHCTPUPYET:

- 3HaHUS TOJILKO OCHOBHOTO MaTepHayia, HO HE 3HaeT JeTallel, JOMyCKaeT He-
TOYHOCTH, JIOIMYCKAaeT HETOYHOCTU B (POPMYIUPOBKAX, HAPYIIAET JIOTHYECKYIO
MOCJIEIOBATEILHOCTD B U3JI0KEHUH MPOrPAaMMHOTO MaTepuana;

- B LIEJIOM YCHEIIHOE, HO HE CUCTEMHOE YMEHHE BhIOMPATh COOTBETCTBYIOIIHE
MaTepuaibl AeTalieil MalllvH; MOJAOUPATh MO 3aJaHHBIM XapaKTEPUCTUKAM U Ha-
rpy3KaM, BBIIOJHITh MIPOECKTHBIE U MPOBEPOUHBIE PACUEThl THUIOBBIX JETANCH U
MEXaHU3MOB HAa3€MHBIX TPAHCIOPTHO - TEXHOJOTHYECKUX CPEACTB; pa3padatThl-
BaTh pacueTHBIC CXEMbI JETalieil pU pacueTe Mo KPUTEPHsIM paboToCrocoOHO-
CTH; BBIMOJIHATH YEPTEKU TUIIOBBIX JleTallell 1 cOOPOUHBIE YEPTEKHU Y3JI0B U Me-
XaHU3MOB Ha UX OCHOBE, HCIOJIb3ysd COBPEMEHHBIE METO/IbI U TTOKA3aTeNId OLICH-
KU [IPOEKTUPOBAHMSI MEXaHU3MOB U MAILIUH;

- B LIEJIOM YCIICIIHOE, HO HE CUCTEMHOE BJIaJICHHE HAaBbIKAMU OCHOBHBIX METO-
JIOB MCCJIEIOBAHUS U MPOEKTUPOBAHUS TUIIOBBIX JIeTallel MallliH U MEXaHU3MOB,
pa3pabOTKU TEXHUYECKUX YCIIOBUH U TEXHUYECKOTO OMMCAHUS aBTOMOOWIICH 1
TpakTopoB; HaBbIKaMu padboThl ¢ ['OCT u npyroit HOpMaTUBHO - TEXHHUECKOM
JOKYMEHTAUEH.
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HEYJIOBJIeETBOpH- | OOyyaroluics:

TeJbHO - He 3HaeT 3HAYMTEJIbHOW 4acTH MPOrpaMMHOI0 MaTepuaa, INI0XO OPUEHTHUPY-
eTCsl B KOHCTPYKIUAX U Kiaccu(UKAIMK TUIOBBIX JeTajieil MalliH U MPUBOJIOB
MallliH; KPUTEpHUAX pabOTOCHOCOOHOCTH, BHAX OTKA30B, METOJMKAX MPOCKT-
HbIX U TIPOBEPOYHBIX PACUETOB THUIIOBBIX JETAJIEd HA3EMHBIX TPAHCIIOPTHO -
TEXHOJOTMYECKHUX CPEACTB; METOJIMKAX MHKEHEPHBIX PACUETOB IIapaMETPOB Jie-
Tajeldl M MEXaHU3MOB C HCMOJIb30BAHMEM ECTECTBEHHOHAYYHBIX, MaTeMaTHhye-
CKUX W TEXHOJOTMYECKHX MOJEJe; mpaBuiax pa3paboTKU KOHCTPYKTOPCKO-
TEXHUYECKOH TOKYMEHTALlMH, BBHIMIOJHEHUS 4YepTexed netaneil u cOOpOUHBIX
€UHUL; HE 3HAET MPAKTUKY NPUMEHEHUs Marepuaia, JONYCKaeT CYIIEeCTBEH-
HBIC OIINOKH;

-HEe yMeeT BbIOMpaTh COOTBETCTBYIOIIME MaTepHalibl JAeTajeil MalluH; Moa0u-
paTh MO 3aJaHHBIM XapaKTEPUCTHUKAM M HArpy3kam, BBIIOJHITh MPOEKTHBIE U
IIPOBEPOYHBIE PACUEThl TUMIOBBIX J€TaJCH U MEXAaHU3MOB HA3€MHBIX TPAHCIIOPT-
HO - TEXHOJIOTHYECKUX CPEJCTB; pa3padaThiBaTh pACUETHBIC CXEMBI JAeTaleh MpH
pacuere 1o KpurepusiM paboTOCIIOCOOHOCTH; BBHIMIOIHATH YEPTEKU TUIIOBBIX JIe-
Tasieil 1 cOOPOYHbIE YEPTEKHU Y3JI0B U MEXAHHW3MOB Ha MX OCHOBE; JIOIYCKaeT
CYIIECTBEHHbIE OIUOKH, HEYBEPEHHO, C OOJIBIIUMU 3aTPYAHEHUSIMHU BBITTOIHSET
CaMOCTOSITENIbHYIO Pa0OoTy, OOJNBIIMHCTBO 3aJaHHUM, NMPETYCMOTPEHHBIX MpO-
rPaMMON TUCLUIUIMHBI, HE BBIIOJIHEHO;

- HE BJIa/IEET HAaBBIKAMU OCHOBHBIX METOJOB HCCJIEI0BAaHUS U INPOEKTHPOBAHUS
TUMOBBIX JIeTaleld MalllMH U MEXaHU3MOB, pa3pabOoTKU TEXHUYECKHX YCIOBHH U
TEXHUYECKOTO OIMUCAHWs aBTOMOOWJIEH W TPAaKTOpPOB; HaBbIKaMH palbOTHI ¢
I'OCT wu npyroii HOPMATUBHO - TEXHUYECKOW TOKYMEHTALMEH; JAOMYCKaeT Cy-
IIECTBECHHBIE OUIMOKH, C OOJIBIIUMU 3aTPYAHEHUSIMH BBIIIOTHIET CAMOCTOSTEIb-
HYI0 paboTy, OONBIIMHCTBO 3aJaHUi MPEAYCMOTPEHHBIX MPOrpPaMMOM AMCLHUII-
JIMHBI HE BBIIIOJIHEHO.

4.2.2 Kputepun oueHKH J1a00PaTOPHBIX padoT

ITpu BBIOJIHEHUH J1TAOOPATOPHBIX PadOT OOYUAOLIUIICS 1EMOHCTPUPYET:
3HAHUSI: KOHCTPYKIMHA M KJaCCU(PHUKALMU TUIOBBIX JE€Tajlell MallMH U MPUBOJOB Ma-
IIMH; KpUTepUnu pabOTOCIOCOOHOCTH, BUABI OTKa30B, METOJUKH IPOEKTHBIX U IPOBE-
POYHBIX pACUETOB THUIOBBIX JAECTAJIEN HA3EMHBIX TPAHCIOPTHO - TEXHOJOTMYECKUX
CPEICTB; METOJIMKHM WH)KCHEPHBIX PAaCcYeTOB IMAPaMETPOB ACTAICH U MEXAaHU3MOB C HC-
[I0JIb30BAaHUEM €CTECTBEHHOHAYYHbBIX, MATEMAaTUYECKUX U TEXHOJOTHMYECKUX MOJENEH;
npaBuiia pa3pabOTKU KOHCTPYKTOPCKO-TEXHUUYECKOM JOKYMEHTALUH, BBIIIOJIHEHUS Yep-
Texeil neranei u cOOPOUHBIX €MHHII,
yMeHHsI: BEIOUpaTh COOTBETCTBYIOIINE MaTepUabl JeTalleld MallluH; MoAOupaTh 1o 3a-
JAHHBIM XapaKTEPUCTUKAM M HArpy3KaM, BBIIIOJIHATH POEKTHHIE U IIPOBEPOYHBIE pac-
YEeThl THUIIOBBIX ACTAJIEH M MEXAHU3MOB HA3¢MHBIX TPAHCIOPTHO - TEXHOJOTMYECKHX
CpeICTB; pa3pabaThIBaTh pacuyeTHbIE CXEMBI JIeTalel Mpu pacyere Mo Kputepusm pado-
TOCTIOCOOHOCTH;, BBIMIOJIHATH YEPTEKHU TUIOBBIX JIeTaneld U COOPOUHBIE YEPTEKHU Y3JI0B
Y MEXaHU3MOB HAa UX OCHOBE.
BJIa/IcHHEe HABBIKAMHU: OCHOBHBIMU METOJAMHU MCCIIEIOBAHUSA U NPOCKTUPOBAHUS TH-
HOBBIX J€TaJIell MAalIMH U MEXAHU3MOB, pa3pabOTKU TEXHUYECKHUX YCIOBUN M TEXHHUYE-
CKOTO OMHCaHUsA aBTOMOOWJEH U TpakTopoB; HaBbikamu paboTel ¢ 'OCT u mpyroii
HOPMAaTUBHO - TEXHUYECKOU TOKYMEHTALIUEH.
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KpuTtepun onieHKH BbINOJIHEHUS JIA00PaTOPHBIX padoT

OTJINYHO oOy4aronuics AeMOHCTPUPYET:

- HaJJIeKalIMM 00pa30M BHITIOJTHEHHBIN OTYET 10 JIabopaTopHOU paboTe;

- 3HaHWs JICKIIMOHHOTO MaTepuaa 1o COOTBETCTBYIOIIEH TeMe 1abopa-
TOPHOU PabOTHI;

- TpaBWIbHBIC OTBETHI HA KOHTPOJIBHBIC BOIIPOCHL.

XO0poIIo 00yJaronuiicss AeMOHCTPUPYET:
- HaJIe)KauUM 00pa3oM BBITTOTHEHHBIM OTYET 1O JabopaTopHOil padoTe;
- TIPaBUILHBIC OTBETH HA KOHTPOJIbHBIC BOMPOCHI.

YIOBJIETBOPHTETbHO oOyJaronuics: AeMOHCTPUPYET:
- HaJJIeKalIMM 00pa30M BHITIOJTHEHHBIN OTYET 10 JIaopaTopHOU paboTe;
- YACTUYHO NMPABWIBHBIC OTBETHI HA KOHTPOJIGHBIC BOMIPOCHL.

HEY/JI0BJIETBOPUTEJIbHO | 00ydJarouuiics:
- He npeacTaBwi 0(hOPMIICHHBIN OTUYET T10 JIA0OpaTOpPHOM padoTe;
— 3aTpyAaAHSACTCA AaThb MPABUJIbHBIC OTBCTHI HA KOHTPOJIbLHBIC BOIIPOCHI.

4.2.3 Kputepuu olleHKU BBHINOJHEHNSI TUIIOBBIX PACYETOB

[Ipu BHIMOTHEHUN TUTIOBBIX PACUETOB 00YJAIONTUICS JEMOHCTPUPYET:
3HAHMA: KOHCTPYKIIMN M KIAacCU(UKAIIMU TUIIOBHIX JETaJIed MAIllMH W MPUBOJOB Ma-
IIMH; KpUTEpUHU pabOTOCIOCOOHOCTH, BUABI OTKA30B, METOJUKU MPOEKTHBIX U MPOBE-
POYHBIX PACyUETOB THUIIOBBIX JETAJIE HA3E€MHBIX TPAHCIOPTHO - TEXHOJOTHYECKUX
CPEACTB; METOJAMKHA MHKEHEPHBIX PACUYETOB MMapaMETPOB JAECTAIEH U MEXaHU3MOB C HC-
MOJIb30BAHUEM E€CTECTBECHHOHAYYHBIX, MATEMATHUYECKUX U TEXHOJIOTUYECKUX MOJEIEH;
npaBuiia pa3pabOTKH KOHCTPYKTOPCKO-TEXHUYECKON JOKYMEHTAIMH, BHITIOJIHEHUS Yep-
TEXeH Jetasieid u COOPOUHBIX CAUHUIL;
YMEHHMA: BEIOMPATh COOTBETCTBYIOIIME MaTEpPHUAIIbI JIeTaleil MallluH; NoI0upaTh Mo 3a-
JAHHBIM XapaKTepUCTHKAaM M Harpy3KaM, BBINIOJHATH MPOEKTHBIE U IPOBEPOYHBIE pac-
YEThl TUIIOBBIX JETaJl€dl U MEXaHW3MOB HA3E€MHBIX TPAHCIIOPTHO - TEXHOJIOTUYECKHUX
CPEICTB; pa3pabaThiBaTh PaCUETHBIE CXEMBbI JETae MpH pacuere Mo KpUTepusiM pado-
TOCIIOCOOHOCTH; BBIMOJHATH YEPTEKU TUIOBBIX JeTallei U COOPOYHBIEC YEPTEKHU Y3JIOB
Y MEXAHU3MOB Ha UX OCHOBE.
BJIA/ICHHME HABBIKAMM: OCHOBHBIMH METOJAAMH HCCIEAOBAHUS U MPOCKTUPOBAHUS TH-
MOBBIX JeTaJIel MAIINH U MEXaHU3MOB, Pa3pad0OTKN TEXHUUYECKHUX YCIOBUN M TEXHHYE-
CKOTO OMHCaHUA aBTOMOOWJIEH M TpakTopoB; HaBbikamMu paboTel ¢ 'OCT u mpyroii
HOPMATUBHO - TEXHUYECKOU JOKYMEHTALIUEH.

KpnTepnn OLCHKH BBINNOJTHCHHUA THIIOBBLIX PACY€TOB

OTJINYHO 00yYaroIuics 1eMOHCTPUPYET:

- TPaBWJIBHO BBIMOJHEHHBIN U aKKYpaTHO 0(pOPMIICHHBIH TUIIOBOI pacuer
110 CBOEMY BApUAHTY;

- TOJIHBIA 00bEM 3HAHU JEKIIMOHHOIO MaTepHaia Mo COOTBETCTBYIOIIUM
pazzenaM JUCHMILIMHBL «JleTanu MalH U OCHOBBI KOHCTPYUPOBAHUSY;

- CBOOOJHO OPUEHTUPYETCS B HEOOXOAUMOM ISl pacyeTa CIpaBOYHOM
HOPMAaTHUBHO-TEXHUUYECKOHN JOKYMEHTALINH;

- TIPaBUJIbHBIC OTBETHI HA JONOJIHUTEIbHBIE BOIPOCHI IPENOAABATELS.

X0po1Io 00yYaroIuics 1eMOHCTPUPYET:

- TPaBWJIBHO BBIMOJHEHHBIN U aKKYpaTHO 0(pOPMIICHHBIH TUIIOBOI pacuer
II0 CBOEMY BAPUAHTY;

- 3HAHWs JIEKIIMOHHOI'0 MaTepuasa 10 COOTBETCTBYIOIIUM pa3JesaM JIHC-
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LUIUIHHBI «JleTaan MalluH U OCHOBBI KOHCTPYHPOBAHUS»;

- HeOOIbIINE 3aTPYIHEHHUS B TONCKE HEOOXOAMMOMU JIJIsl BHIMOTHEHUS
pacuera uHGOpMaILMU B CIIPABOYHON HOPMATHUBHO-TEXHUYECKOU JTOKY-
MEHTallUU;

- B LIEJIOM NPaBUJIbHBIE, HO C HEOOJIBIIMMH OIIMOKAMU OTBETHI Ha JIOTOJ-
HUTEJbHBIE BONPOCHI MPENOAaBaTENsl.

YIOBJETBOPHTEJILHO | OOyYaIOUIUiics IeMOHCTPUPYET:

- TPAaBUJIBHO BBIMOJIHEHHBIM TUIIOBOW PacyeT 10 CBOEMY BapHaHTY;

- HEOOXOAMMBI MUHMMYM 3HaHUH JIEKIIMOHHOTO MaTepHasa o COOTBET-
CTBYIOILIIUM pa3zjienaM AUCIUIUIMHBI «J{eTann MalimH U OCHOBBI KOHCT-
PYMPOBaHHUS»;

- 3HAYMTEJbHBIC 3aTPYAHCHHSI B IIOMCKE HEOOXOUMON Il BHIIOTHEHUS
pacuera uHGOpMalLMU B CIIPABOYHON HOPMATHUBHO-TEXHUYECKOU JTOKY-
MEHTallUU;

- OTBETHI Ha JOMOJIHUTENBHBIE BOIIPOCHI MPENOJIaBaTeNsl ¢ OMHUOKaMU.

HEY/JI0BJIETBOPUTEIb- | O0YyJaroIUiics:

HO - HENpPaBWIBHO BBINOJIHWI TUIIOBOM pacyeT IO CBOEMY BAPUAHTY WJIM BbI-
IIOJIHUJI pacyeT He 110 CBOEMY BapHaHTY;

- JIEMOHCTPHUPYET OTCYTCTBHE HEOOXOIMMOTr0 MUHUMYMa 3HAHUI JIEKIIU-
OHHOI'0 MaTepuaia 110 COOTBETCTBYIOLIUM pa3ieiaM JUCLHUIUIMHEI «/le-
TaJ1 MalIMH U OCHOBBI KOHCTPYHUPOBAHUS»;

- 3aTpyAHSETCS HAUTH HEOOXOIUMYIO HH(OPMAIIUIO B CIIPABOYHON HOP-
MaTUBHO-TEXHUYECKOUN TOKYMEHTALNH;

- 3aTpyAHSETCA JaTh OTBETHI HA JOIOJHUTENBHBIE BOIIPOCHI MIPENO01aBa-
TEJIsl.

4.2.4 Kputepun OLlEHKH IUCbMEHHOT0 0TBETA IPH PYOe:KHbIX KOHTPOJISX.

[Tpu mucbMEHHOM OTBETE Ha BOMPOCHI PyOEKHOTO KOHTPOJIA 0Oydaromuncs ae-
MOHCTPHUPYET:
3HAHUSI: KOHCTPYKLIMH U KJIACCU(PUKALMU TUIOBBIX JE€Tajllell MallMH U MPUBOJOB Ma-
IIMH; KpUTepUHu pabOTOCIOCOOHOCTH, BUABI OTKa30B, METOJUKH IPOEKTHBIX U IPOBE-
POYHBIX pACUETOB THUIOBBIX AECTAJIEN HA3EMHBIX TPAHCIOPTHO - TEXHOJOTMYECKUX
CPEICTB; METOJMKH MH)KCHEPHBIX PAaCcYeTOB IMAPaMETPOB ACTAICH U MEXaHU3MOB C HC-
[I0JIb30BAaHUEM €CTECTBEHHOHAYYHbBIX, MATEMAaTUYECKUX U TEXHOJOTHMYECKUX MOJENEH;
npaBuiia pa3pabOTKU KOHCTPYKTOPCKO-TEXHUUYECKOM JOKYMEHTALMH, BBIIIOJIHEHUS Yep-
Texeil neraneil u cOOPOUHBIX €MHHII,
yMeHMsI: BEIOMpaTh COOTBETCTBYIOIINE MaTepUabl JeTalleld MallluH; MoAOupaTh 1o 3a-
JAHHBIM XapaKTEPUCTUKAM M HArpy3KaM, BBIIIOJIHATH IPOEKTHHIE U IIPOBEPOYHBIE pac-
YEeThl THUIIOBBIX ACTAJIEH M MEXaHU3MOB HA3¢MHBIX TPAHCIOPTHO - TEXHOJOTMYECKHX
CpeICTB; pa3pabaThIBaTh pacuyeTHbIE CXEMBI JIeTalel Mpu pacyere Mo Kpurepusm pado-
TOCTIOCOOHOCTH;, BBITIOJIHATH YEPTEKU TUIIOBBIX JIeTanel U COOPOUHbBIE YEPTEKHU Y3II0B
Y MEXaHU3MOB HAa UX OCHOBE.
BJIa/IcHHEe HABBIKAMHU: OCHOBHBIMU METOJAMHU MCCIIEIOBAHUSA U NPOCKTUPOBAHUS TH-
HOBBIX JI€TaJIell MAalIMH U MEXAHU3MOB, pa3pabOTKU TEXHUYECKUX YCIOBUN M TEXHHUYE-
CKOTO OMHCaHUsA aBTOMOOWJEH U TpakTopoB; HaBbikamu paboTel ¢ 'OCT u mpyroii
HOPMAaTUBHO - TEXHUYECKOU TOKYMEHTALIUEH.
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Kpurepum ounenku

OTJIMYHO

00ydJaronuics 1eMOHCTPUPYET:

- 3HaHWE KOHCTPYKIUN M KIACCU(PUKAIUN THIIOBLIX JETajeil MalluH U MPUBO-
JIOB MallluH; KpUTEpUU pabOTOCIIOCOOHOCTH, BUABI OTKa30B, METOJAUKHU MPOEKT-
HbIX U TMPOBEPOYHBIX PACUETOB THUIIOBBIX J€Talied HA3eMHBIX TPAHCIOPTHO -
TEXHOJIOTMYECKUX CPEACTB; METOJIUKH HWH)KEHEPHBIX PACUETOB MapaMeTpoOB Jie-
Tajed ¥ MEXaHM3MOB C HCIIOJIb30BAHMEM €CTECTBEHHOHAY4YHBIX, MaTeMaTHye-
CKUX M TEXHOJIOTUYECKUX MOJeNiel; MpaBmia pa3paboTKH KOHCTPYKTOPCKO-
TEXHUYECKOH JTOKYMEHTAllUW, BBIOJHEHUs YepTexeil neraneil u cOOpOUHBIX
€IMHULL; UCUEPIIBIBAOILE U MTOCIEA0BATENBHO, YETKO M JJOTUYHO M3JIaraeT Mare-
pua, XOpoUIo OPUEHTHPYETCS B MaTepuase, HE 3aTPYAHSIETCS C OTBETOM IIpU
BUJIOM3MCHCHHUH 3aJaHMI,

- YMEHHE BBIOMpaTh COOTBETCTBYIOILIME MaTE€pHajbl JeTajeil MalluH; Moaou-
paTh MO 3aJlaHHBIM XapAKTEPUCTHUKAM M HArpy3Kam, BBINOJHATH MPOEKTHBIE U
IIPOBEPOYHBIE PACUETHl TUIIOBBIX J€TAJIEH U MEXaHU3MOB HAa3€MHBIX TPAaHCIOPT-
HO - TEXHOJIOTUYECKUX CPECTB; pa3padaThiBaTh pacue€THbIE CXEMBI AeTajeil mpu
pacueTe o KpUTepUusM paboTOCIOCOOHOCTH; BBIIOIHATD YEPTEKH THIIOBBIX JIe-
Tajeil u cOOpOUHbIE YEPTEXKH Y3JIOB U MEXAaHM3MOB Ha UX OCHOBE; HCIIOJb3Ys
COBPEMEHHBIE METOJbl M IIOKA3aTeIu OLEHKU MPOEKTHPOBAHMUSI MEXAHU3MOB U
MalIluH;

- YCIIEUIHO€ U CUCTEMHOE BJIaJICHUE HaBbIKAMH OCHOBHBIX METOJIOB HUCCIIEI0BA-
HUSl U TPOEKTUPOBAHUS THUIIOBBIX JETajei MallluH U MEXaHWU3MOB, pPa3pabdOTKU
TEXHUYECKUX YCIOBUH M TEXHHYECKOTO OMHMCAHUS aBTOMOOMJICH M TPaKTOpPOB;
HaBbikamMu paboTel ¢ 'OCT u apyroii HOpMaTUBHO - TEXHUYECKOW JOKYMEHTa-
1uen.

X0pOo1Io

00ydJaronuics 1eMOHCTPUPYET:

- 3HaHUE KOHCTPYKUUH U KJIacCU()UKALMU THUIOBBIX JeTajel MalllH U MPUBO-
JIOB MalIMH; KPUTEPUU pabOTOCTIOCOOHOCTH, BUABI OTKA30B, METOAUKHU MPOCKT-
HBIX U TPOBEPOYHBIX PACUETOB THUIOBBIX AETAJIECH HA3EMHBIX TPAHCIOPTHO -
TEXHOJOTHYECKHUX CPEJICTB; METOJIMKH MHXKEHEPHBIX pacuyeToB MapaMeTpoB Je-
Tajlel U MEXaHU3MOB C HCIIOJIb30BAHMEM E€CTECTBEHHOHAYUYHBIX, MaTeMaTHye-
CKUX W TEXHOJIOTMYECKHX MOJIeNeil; mpaBuia pa3paboTKU KOHCTPYKTOPCKO-
TEXHUYECKOH JOKYMEHTAIMH, BBIOJHEHUS YepTeXed neTaneil u cOOpPOUHBIX
€MHHUIL; HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- B LEJIOM YCIIEIIHOE, HO COAEpKalue OTHAEeNbHbIe MPOOeNbl, YMEHNUE BbIOU-
paTh COOTBETCTBYIOIIME MaTepuaibl eTalei MalluH; TOA0UPaTh M0 3aJaHHBIM
XapaKTEepUCTHKAM U Harpy3Kam, BBIIIOJIHATH IPOEKTHBIE U IPOBEPOUHBIE pacye-
Thl TUMOBBIX J€Tajeil U MEXaHM3MOB Ha3eMHbBIX TPAHCHOPTHO - TEXHOJIOTUYE-
CKUX CPEJICTB; pa3padaTbIBaTh pacueTHbIE CXEMBbI JETajel Mpu pacyere Mo Kpu-
TepusIM pabOTOCTIOCOOHOCTH; BBITIOJIHATh YEPTEKH THUIIOBBIX JAeTalied M cOo-
POYHBIE UEPTEKHU Y3J10B U MEXAHU3MOB Ha UX OCHOBE, UCIIOJIb3Ysl COBPEMEHHBIE
METO/Ibl U TTOKA3aTeH OIICHKH MPOEKTUPOBAHUS MEXAaHU3MOB U MAIlINH;

- B LIEJIOM YCIEIIHOE, HO cojepiKalliee OTAeIbHbIe MPOOebl UM COMPOBOXK-
JIaroIeecst OTJACIbHBIMU OMIMOKAaMU, BJIaJCHUE HABBIKAMH OCHOBHBIX METO/0B
UCCJIEIOBAaHMSI U TMPOCKTUPOBAHUS TUIOBBIX JAETajieil MallMH U MEXaHH3MOB,
pa3pabOTKHU TEXHUYECKUX YCIOBHH W TEXHHYECKOTO OMMCAHUS aBTOMOOHICH U
TpakTopoB; HaBbIkamMu paboThl ¢ 'OCT u apyroit HOpMaTHUBHO - TEXHUYECKON
JIOKYMEHTAIUEH.

YIOBJIETBOPH-
TeJbHO

00yJaromuiicss AeMOHCTPUPYET:

- 3HaHUs TOJBKO OCHOBHOI'O MaTepHaia, HO He 3HaeT JeTayieil, J0oMmycKaeT He-
TOYHOCTH, JIOMYCKAeT HETOYHOCTH B (DOPMYJIMPOBKAX, HAPYIIACT JIOTHUCCKYIO
MIOCJICIOBATEILHOCTh B U3JIOKEHUHU TIPOIPAMMHOI0 MaTepHuala,

- B IEJIOM YCIICUTHOE, HO HE CUCTEMHOEC YMCHHUE BBIOMPATh COOTBETCTBYIOIINE
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MaTepHaibl AeTaneld MallluH; NoAOUpPAaTh MO 33JaHHBIM XapaKTEPUCTUKAM U Ha-
Ipy3KaM, BBIIOJIHATH IIPOCKTHBIE U IIPOBEPOUYHBIE PACUEThI TUIIOBBIX AETAICH U
MEXaHU3MOB Ha3€MHBIX TPAHCIIOPTHO - TEXHOJOTHMUECKUX CPEJCTB; pa3paldaThl-
BaTh PacueTHBIC CXEMbI JeTalel MpU pacdere Mo KPUTEPUsM paboTOCHOCOOHO-
CTH; BBIIOJHATH YEPTE)KU TUIOBBIX J€TajIed U cOOPOUYHBIE YEPTEKH Y3JI0B U Me-
XaHU3MOB Ha X OCHOBE, UCIIOJIb3Yysl COBPEMEHHBIE METObI U II0OKA3aTEJIH OLICH-
KH [TPOCKTUPOBAHMS MEXaHU3MOB M MAILIUH;

- B LIEJIOM YCIICIIHOE, HO HE CUCTEMHOE BJIaJICHUE HABBIKAMUA OCHOBHBIX METO-
JIOB UCCJIEIOBAaHUS U IPOCKTUPOBAHUS TUIIOBBIX IETalCi MAalllMH U MEXaHU3MOB,
pa3pabOTKK TEXHUYECKUX YCIOBUH U TEXHUUYECKOI'O ONMCAHHsI aBTOMOOUIIEH 1
TpakTopoB; HaBbIKaMu paboTsl ¢ 'OCT u npyroit HOpMaTHUBHO - TEXHUYECKOM
JTIOKYMEHTAIUECH.

Hey/10BJIeTBOPH-
TeJbHO

oOydJaronuics:

- HE 3HACT 3HAYUTEJIBbHOM YacTH IIPOrPAMMHOIO MaTepHUalla, IJI0XO0 OPUEHTUPY-
eTCsl B KOHCTPYKIMSIX U KJIacCHU(UKAITUU TUIIOBBIX JIETAJCH MallluH U MIPUBOIOB
MAaIIWH; KPUTEPHUSIX pabOTOCIOCOOHOCTH, BHUIAX OTKA30B, METOIUKAX MPOEKT-
HBIX W TIPOBEPOYHBIX PACUCTOB THIIOBBIX JETalled HA3eMHBIX TPAHCIIOPTHO -
TCXHOJIOTHUYCCKUX CpCI[CTB; METOOAUKAX I/IH)KeHepHBIX pacquOB HapaMeTpOB Je-
Tajell U MEXaHU3MOB C HCIOJH30BAHHEM ECTECTBEHHOHAYYHBIX, MaTeMaTHye-
CKUX ¥ TEXHOJOTHYECKHX MOJIEJCH; MpaBWIax pa3padOTKH KOHCTPYKTOPCKO-
TEXHUYECKON JOKYMEHTAIIMH, BBIMOJHEHUS YEPTEKEH AeTasied W COOpOUYHBIX
€IMHULl, HE 3HACT NPAKTUKY IPUMEHEHUS MaTepuala, HOIMYyCKAeT CYIIECTBEH-
HBIE OIIMOKH;

- HEC YMGGT BI:I6I/IpaTI: COOTBeTCTByIOH_[I/Ie MaTepI/IaHBI IIeTaJIeﬁ MallluH, HOI[6I/I-
paTh MO 3aJaHHBIM XapaKTEPUCTHUKAM M HAarpy3kam, BBITOJHATH MPOCKTHBIC U
MIPOBEPOYHBIC PACUETHI TUTIOBBIX JIeTajel U MEXaHM3MOB Ha3€MHBIX TPAHCIIOPT-
HO - TEXHOJIOTHYECKUX CPEJCTB; pa3padaThiBaTh pACUETHBIC CXEMBI JAeTaleh MpH
pacyeTe Mo KpUTEpusM paboTOCIIOCOOHOCTH; BBIMOTHATh YEPTEHKHU THUITOBBIX JIe-
Tasieil 1 cOOPOYHbIE YEPTEKHU Y3JI0B U MEXAHH3MOB Ha MX OCHOBE; JIOIMYCKaeT
CYIIIECTBEHHBIC OITMOKH, HEYBEPEHHO, C OOJIBIIUMH 3aTPyTHCHHUSIMHU BBITIOJTHSICT
CaMOCTOSITENIbHYIO paboTy, OONBIIMHCTBO 3aJaHHM, MPEITyCMOTPEHHBIX MpPO-
rPaMMOM TUCIUTUIMHEI, HE BBITIOJHEHO;

—HEC BJIAACCT HAaBbBIKAMMW OCHOBHBLIX MCTOHOB HCCIICOAOBAHUA U HpOeKTI/IPOBaHI/ISI
TUTIOBBIX JIETAJCH MAIllMH U MEXaHU3MOB, Pa3pabOTKH TEXHUYECKUX YCIOBUU U
TEXHUYECKOTO OIMUCAHWs aBTOMOOWJIEH W TPAaKTOpPOB; HaBbIKaMH palbOTHI ¢
I'OCT wu npyroii HOPMATUBHO - TEXHUYECKOW TOKYMEHTALMEH; JAOMYCKaeT Cy-
IICCTBCHHLIC OH_II/I6KI/I, C 6OJII>H_II/IMI/I Sany,[[HCHI/IHMI/I BBIITIOJIHSAECT CaMOCTOATCIIb-
HYIO paboTy, OOJBITUHCTBO 33/IaHUKM MPETYCMOTPEHHBIX MPOTrPAMMON AMCIIHII-
JIMHBI HE BBIITIOJIHCHO.

4.2.5 Kputepun OlleHKH BBINOJTHEHUSI KyPCOBOI'0 NMPOEKTA
[Tpu BBIIOTHEHUH KYPCOBOTO MPOEKTa 00y4aIOIUNCS JEMOHCTPUPYET:

3HAHUSI: KOHCTPYKLIMNA M KJIAaCCH(PHUKAIMU TUIOBBIX JeTaleil MallMH U MPHUBOJOB Ma-
IIMH; KpUTepUU pabOTOCIOCOOHOCTH, BUABI OTKa30B, METOJUKH IMPOEKTHBIX U IPOBE-
POUYHBIX pPAacyETOB THUIOBBIX JE€Taleil HA3eMHBIX TPAHCIOPTHO - TEXHOJIOIMYECKHX
CPEICTB; METOJMKH MH)KEHEPHBIX PAaCUETOB MApaMETPOB AETAIEH U MEXAHU3MOB C HC-
[I0JIb30BAaHUEM €CTECTBEHHOHAYYHbBIX, MATEMAaTUYECKUX U TEXHOJOTHMYECKUX MOJEIEH;
npaBuiia pa3pabOTKU KOHCTPYKTOPCKO-TEXHUUYECKON JOKYMEHTALUH, BBIIIOJIHEHUS Yep-
TEXeH Jetasieid u COOPOUHBIX CAUHUIL;

YMeHHsI: BBIOMpPATh COOTBETCTBYIOIINE MaTepUabl I€Talei MallvH; NoJ0UpaTh 110 3a-
JAHHBIM XapaKTEPUCTUKAM M HArpy3KaM, BBIIIOJIHATH POEKTHBIE U IIPOBEPOYHBIE pac-
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YEeThl TUIIOBBIX JETajl€dl U MEXaHW3MOB HA3€MHBIX TPAHCIOPTHO - TEXHOJIOTUYECKHUX
CPEICTB; pa3pabaThiBaTh PaCUETHBIE CXEMBbI JETae pU pacuere Mo KpUuTepusiMm pado-
TOCIIOCOOHOCTH; BBIMOJHATH YEPTEKU TUIOBBIX JETallei U COOPOYHBIEC YEPTEKHU Y3JIOB
Y MEXaHU3MOB Ha UX OCHOBE.

BJIa/IeHHe HABBIKAMHU: OCHOBHBIMU METOJIAMU HMCCJIEIOBAHUS U MPOEKTUPOBAHUS TH-
NOBBIX JIETaJIel MAIIMH U MEXAHU3MOB, Pa3pa0OTKU TEXHUYECKUX YCIOBUN M TEXHHUYE-
CKOI'O OINHCAHMUS aBTOMOOWJIEH M TpakTopoB; HaBbikaMu pabotel ¢ ['OCT u npyroit
HOPMATHUBHO - TEXHUYECKOU JOKyMEHTAIUEN.

KpuTepun oieHKH BBINOJIHEHUSI KYPCOBOI'0 NMPOEKTA

OTJIMYHO 00yJaronuicst IeMOHCTPUPYET:

- KypCOBOHW MPOEKT (pacyeTHO-TOSCHUTENbHAS 3aMicKa U rpaduyeckasi 4acTh),
BBITIOJTHEHHBI 110 3aJJaHWI0 B COOTBETCTBUU C TPeOOBAaHUSIMU CTaHAApPTOB
EnuHoli cuctembl KOHCTpYKTOpCKoil fokymeHTamuu - ECK/I;

- KYypCOBOU MPOEKT, BBHIOJHEHHBIN C MCIOJIB30BAaHUEM IIPOTPaMM KOMIIBIOTEP-
HOU Tpadukwy;

- BBINIOJIHEHNE HEOOXOIUMBIX PACUETOB C IIENBI0 OOCCIICUEHHS 3aJaHHBIX TEX-
HUYECKHX XapaKTePUCTUK MPOEKTUPYEMON MAIIMHbBI WJIK MEXaHU3Ma;

- BBIOOp MaTepHaoB U HEOOXOIWMON TOYHOCTU M3TOTOBIICHUS JETAJICH U y3-
JIOB TPOEKTUPYEMOM MaIIMHBI WIM MEXaHHW3Ma, IIEPOXOBATOCTEH MOBEPXHO-
CTeH, HeOOXOIMMBIX JOMYCKOB U MOCAIOK, TOMYCKOB (DOPM U PaCIIONOKEHHS;

- BbIOOp Hambosee MPOCTOr0 BapHaHTa KOHCTPYKIMU C YYETOM TpeOOBaHUI
TEXHUYECKOTO 3aaHMs;

- 3HAHME W3BECTHBIX KOHCTPYKUUN aHATOTWYHBIX 33/IaHUI0 MAIMH U MEXaHU3-
MOB C aHAJTM30M HUX JIOCTOWHCTB U HEJIOCTATKOB;

- YMEHHE COCTaBJISITh HEOOXOIUMBIEC OMUCAHUS U TOSICHEHUS K KypCOBOMY IPO-
eKTY;

- CcBOOOJIHO OPHEHTHPYETCS B HEOOXOAMMOM Uil pacueTa U KOHCTPYHPOBAHUS
CIIPaBOYHOW HOPMATHUBHO-TEXHUYECKON JOKYMEHTALINY;

- 3JIEMEHTHI TEXHUYECKOTO TBOPUYECTBA;

- 3HAHUS JICKIIMOHHOTO MaTepHalia Mo COOTBETCTBYIONIUM pa3jiesiaM JIHUCIIHII-
JUHBI «JleTany MallMH U OCHOBBI KOHCTPYHMPOBAHUS» B IMPOIECCE 3AIIUTHI
KYPCOBOTO MPOEKTA;

- cB0O0OOJIHO OOOCHOBBIBAET KOHCTPYKTOPCKUE U UHKEHEPHbIE PEUICHUs IO MPO-
€KTY B IPOIIECCE €ro 3aIHUThHI;

- TpaBUJIbHBIE OTBETHI Ha BCE BOMPOCHI MpeErojiaBaresieil B Mpolecce 3auluThl
KYPCOBOT'O IMPOEKTA.

X0po1Io 00yYaroIuics 1eMOHCTPUPYET:

- KYpCOBOH IPOEKT (PacYETHO-NIOSICHUTENbHAS 3aIMCKY U IpauuecKyro 4acTh),
BBINOJIHEHHBIN 110 3aJIaHUIO B COOTBETCTBUU C TPEOOBAHUSIMH CTaHIAPTOB
EnunHoil cucteMbl KOHCTPYKTOPCKOM TOKYMEHTALINH;

- KYPCOBOM IPOEKT, BBIMOJIHEHHBIN C HCIOJIb30BAHUEM NIPOTPaMM KOMITBIOTEP-
HOU TpaduKH;

- BBINOJHEHUE C HE3HAYUTEIbHBIMU OLIMOKaMU HEOOXOIUMBIX PacyeToB C Lie-
JbI0 OOECTeYeHUs 3a/laHHBIX TEXHMUYECKHX XapaKTEPUCTHK MPOCKTHPYEMOM
MaIlMHbl WK MEXaHU3MA;

- HEe3Ha4YMTeJbHbIE OMIMOKU MPH BBIOOpE MaTepHuajoB M HEOOXOIUMOH TOYHO-
CTH W3TOTOBJICHUS JieTajel U y3J10B MPOEKTUPYEMOH MAIMHbI UM MEXaHU3-
Ma, LIEpOXOBATOCTEH MOBEPXHOCTEH, HEOOXOAWMBIX JOIYCKOB M IOCAJIOK,
JIOITYCKOB (hOPM M PACIIOJIOKEHUS;

- 3HAHUE W3BECTHBIX KOHCTPYKIMN aHAJOTMYHBIX 33JaHUI0O MAIIMH U MEXaHH3-
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MOB C aHAJIM30M UX JJOCTOUHCTB U HEIOCTATKOB;

YMEHHUE COCTABJIATH HEOOXOAUMBIEC OMMCAHUS U MOSICHEHUS K KypCOBOMY TIPO-
eKTY;

¢ HEOOJIBIIMMH 3aTPYAHEHUSIMU OPUEHTHUPYETCS B HEOOXOAMMOM 171 pacyera
U KOHCTPYMPOBAHUS CIPAaBOYHON HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIUH;
3HAHMS JIEKIIMOHHOTO MaTepuaja IO COOTBETCTBYIOLIMM pasjeiaM IUCLHUII-
JUHBI «JleTanu MallMH U OCHOBBI KOHCTPYMPOBAHHUS» B NPOLECCE 3aIIUTHI
KYPCOBOI'O MPOEKTA;

000CHOBaHNE KOHCTPYKTOPCKUX M MHXCHEPHBIX PELICHUH 1Mo paboTe B Mpo-
1IECCE €T0 3aLUTHI BHI3bIBAET HE3HAUNTEIIbHBIE 3aTPyIHEHMS,

B IIEJIOM MpPaBUJIbHBIC, HO ¢ HEOOJBIIMMHU OMIMOKAMHU OTBETHI HA JOMOJIHH-
TeJIbHBIE BONPOCHI ITPenoiaBaTesieil B MPoLecce 3alIUThl KypCOBOIO IPOEKTA.

Y10BJ1€TBOPH-
TeJbHO

o0ydJaronuics 1eMOHCTPUPYET:

KYpCOBOH MPOEKT (pacyeTHO-TOSICHUTENNbHAS 3alMCKa U Ipaduueckas 4acTh),
BBINOJIHEHHBIN TI0 33JJaHUIO B COOTBETCTBHM C OTKJIOHEHHUSAMHU OT TpeOoBa-
HUU CTaHAApTOB ENMHON CUCTEMBI KOHCTPYKTOPCKOM JOKYMEHTALIVH;
KypCOBOH IPOEKT, BHIMOJIHEHHBIN C UCIOJIb30BAHUEM IPOTrPAMM KOMIIBIOTEP-
HOU TpaduKHy;

BBINOJIHEHHE C HE3HAYUTEJIbHBIMU OIIMOKaMHM HEOOXOAMMBIX PACUETOB C Iie-
JbI0 OOECTIeYeHUs 3a/laHHBIX TEXHMUYECKHX XapaKTEPUCTHK MPOCKTHPYEMOM
MaIllMHbl WK MEXaHU3MA;

HE3HAUUTENIbHbIE OIIMOKHM IpU BHIOOpE MaTepHalloB U HEOOXOAUMOW TOYHO-
CTHM U3TOTOBJICHUS JieTajel U y3J10B MPOEKTUPYEMONH MAIlMHbl UM MEXaHU3-
Ma, LIEpOXOBATOCTEH MOBEPXHOCTEH, HEOOXOAWMBIX JOIYCKOB M IOCAIOK,
JIOITyCKOB (hOPM M PACIIOJIOKEHUS;

HEI0CTaTOYHOE 3HAaHUE M3BECTHBIX KOHCTPYKIMHM AaHAJOIMYHBIX 3aJaHUI0
MaIlliH ¥ MEXaHU3MOB, 3aTPYAHEHUS MPHU aHAIM3€ MX JOCTOWHCTB M HEIOC-
TaTKOB;

YMEHHUE COCTABJIATH HEOOXOAUMBIEC OMMCAHUS U MOSICHEHUS K KypCOBOMY TIPO-
€KTy C HE3HaUUTEIbHBIMH OMNOKAaMHU U HETOYHOCTSIMU;

C 3aTPyJHEHUSMHU OPHEHTUPYETCS B HEOOXOIUMOM JUIsl pacyeTa U KOHCTPYHU-
POBaHUS CIIPaBOYHOM HOPMATHUBHO-TEXHUUECKOW JOKYMEHTAINH;
HE/I0CTaTOYHBIC 3HAHUS JICKIIMOHHOTO MaTepraa o COOTBETCTBYIOLIUM pa3-
JiefiaM JUCLMITIINHBI «JleTaln MallluH U OCHOBBI KOHCTPYMPOBAHUSA» B IIPO-
11ecce 3aIIUThl KypCOBOTO IIPOEKTa;

000CHOBaHNE KOHCTPYKTOPCKUX U MHKEHEPHBIX PELICHUH MO IPOEKTY B MPO-
IIeCCe ero 3alUTHI BHI3bIBACT 3HAUUTEIIbHbIC 3aTPYIHEHUS;

OTBETHI Ha JIOTIOJIHUTEIbHBIE BOIIPOCH IpenojaBaTesei B Ipolecce 3aliuThl
KYPCOBOTO MPOEKTA C OIIMOKAMH.

HEYAOBJIECTBOPU-
TEJIBbHO

oOyJaronuics:

HE BBIMOJHWJI WJIM BBIMOJHWI HE MO 3aJaHUI0 KypCOBOM MPOEKT (pacyeTHo-
HOSICHUTENBHYIO 3aIIUCKY U TpaUUECcKyI0 4acTh);

BBITOJIHMJI KYPCOBOM MPOEKT ¢ rpyObIMH HapylICHUSIMHU TpeOOBaHUIl CTaH-
naptoB EnnHONM cUCTEMBI KOHCTPYKTOPCKOM JOKYMEHTAIIUY;

BBITIOJIHMJI KYPCOBOM MPOEKT 0€3 HCIOJIb30BAaHMs MPOTrpaMM KOMIBIOTEPHOU
rpaduKu He aKKypaTHO;

COBEPIIWII TpyOble OMMOKH NP BBHIMOJHEHUH HEOOXOJMMBIX pacueToB U HE
oOecrneunst 3aJaHHBIX TEXHUYECKUX XapaKTEPUCTUK MPOCKTUPYEMON MAIIUHBI
WA MEXaHU3Ma;

COBEpIIaeT TpyoOble OMMOKH MPH BHIOOpE MaTEPHAIIOB M HEOOXOIUMOM TOY-
HOCTH U3TOTOBJICHHS JI€Talleil M y3JI0B IMPOEKTHPYEMOW MALIMHBI WIIK MeXa-
HU3Ma, IEPOXOBATOCTEN MOBEPXHOCTEH, HEOOXOAUMBIX JOMYCKOB M MOCAJIOK,
JIOITYCKOB ()OPM M PACIIOJIOKEHUS;
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- HE 3HaeT M3BECTHBIX KOHCTPYKIIMU aHAJOTUYHBIX 33JIaHUI0 MAIlMH M MeXa-
HU3MOB;

- HE YMEET COCTaBJISITb HEOOXOIUMBIC ONMCAHMS M TOSCHEHHUS K KypCOBOM pa-
oore;

- HE OPUEHTUPYETCS B HEOOXOIMUMOM Il pacueTa M KOHCTPYMPOBAHHMS CIpa-
BOYHOM HOPMAaTUBHO-TEXHUYECKOW TOKYMEHTALIUH;

- HE 3HAaeT JICKIIMOHHBIN MaTepuall 0 COOTBETCTBYIOIIUM pa3iesiaM AUCITUTLIH-
HBI «JleTanu MalH ¥ OCHOBBI KOHCTPYHUPOBAHHUS B TIPOIECCE 3AIUTHI Kyp-
COBOT'O TIPOEKTA;

- HE MOXET 000CHOBAaTh KOHCTPYKTOPCKUE M WHKEHEPHBIC PEIICHUS IO MPOCK-
Ty B IPOIIECCE €T0 3aIIHTHI;

- HE MOXXET OTBETHTH Ha BOIIPOCHI MTPEMOAaBaTENICH B MPOIIECCE 3alTUTHI KypCO-
BOT'0 MPOEKTA MITH JIAET OTBETHI C TPYOBIMHU OMIMOKAMHU.

4.2.6 Kputepuu olleHKH BHINOJHEHUS TECTA

[Ipu BBIIOTHEHUHU T€CTA OOYYAOITUNCS IEMOHCTPUPYET:
3HAHUSI: KOHCTPYKUIMNA M KJIAaCCHU(PUKAIMU TUIOBBIX JeTajllell MallMH U MPHUBOJIOB Ma-
IIMH; KpUTepUU pabOTOCIOCOOHOCTH, BUABI OTKa30B, METOJUKH IPOEKTHBIX U IPOBE-
POYHBIX pACUETOB THUIOBBIX JAECTAJIEN HA3EMHBIX TPAHCIOPTHO - TEXHOJOTMYECKUX
CPEACTB; METOJIMKM MHKEHEPHBIX PACUETOB NAapaMETPOB AETalIed U MEXaHU3MOB C HC-
NOJIb30BAHUEM E€CTECTBEHHOHAYYHBIX, MATEMATUYECKUX U TEXHOJOIMYECKUX MOJIEIIEH;
npaBuiia pa3pabOTKH KOHCTPYKTOPCKO-TEXHUYECKON JOKYMEHTAIMH, BHITIOJHEHUS Yep-
TEXeH Jetasieid u COOPOUHBIX CAUHUIL;
YMeHHMS: BEIOMPATh COOTBETCTBYIOIIME MaTEPHUAIIbI JIeTaleil MalllMH; NoI0upaTh Mo 3a-
JAHHBIM XapaKTepUCTHKAaM M Harpy3KaM, BBINIOJHATH MPOEKTHBIE U IPOBEPOYHBIE pac-
YEThl TUIIOBBIX JETaJ€d U MEXaHW3MOB HA3E€MHBIX TPAHCIIOPTHO - TEXHOJOTUYECKHUX
CpeICTB; pa3pabaThIBaTh pacuyeTHbIE CXEMBI JIeTalel Mpu pacyere Mo Kputepusm pado-
TOCTIOCOOHOCTH;, BBITIOJIHATH YEPTEKHU TUIOBBIX JIeTaNel U COOPOUHBIE YEPTEKU Y3JI0B
Y MEXaHU3MOB HAa UX OCHOBE.
BJIaJlcHHEe HABBIKAMM: OCHOBHBIMM METOJAMM HCCIIEIOBAHUSA U IPOEKTUPOBAHUS TH-
MOBBIX JI€TAJIel MAIllMH U MEXaHW3MOB, Pa3pabOTKU TEXHUYECKUX YCIOBHM U TEXHHUYE-
CKOTO OMHCaHUA aBTOMOOWJEH U TpakTopoB; HaBbikamMu paboTel ¢ I'OCT u mpyroii
HOPMAaTUBHO - TEXHUYECKOW TOKYMEHTALUEN.

KpuTtepun onieHKH BBINOJIHEHUS TeCTA

OTJIHYHO 00yJaroImuics 1eMOHCTPUPYET:
- ot 86% 10 100% npaBUIBHBIX OTBETOB;
X0pouIio 00yYaroImuics 1eMOHCTPUPYET:

- ot 73% no 85% npaBUIBHBIX OTBETOB;
Y1OBJIETBOPHUTEIbBHO 00yJaromuiicss AeMOHCTPUPYET:

- 01 60% 10 72% npaBUIBLHBIX OTBETOB;
HEY/J0BJIETBOPUTEIbHO | 00yUaIOMIMHCs:

- JIaJ IpaBWIbHBIX OTBETOB MeHee 60%.

Al

(mozmuck)

Pazpabomuux: npogpeccop, Ilasnoe I1.H.
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