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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM roly Ha 3acefaHuu kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTalliU METAJUTYPTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘Iy'HOB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTallUU METAJUTYPTHIECKUX

IIporokomor 20 1. Ne

3aB. kadempoii AlT. ﬁ)p‘Iy'HOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapsl [IpoeKTHPOBAaHUS U IKCIUTyaTalliy METALTyPIUYSCKIX

IIporokomor 20 1. Ne

3aB. kadeapoii AT. EOp‘IYHOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapsl [IpoeKTHpOBaHUS U IKCILTyaTallMd METALTYPTUYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AT. EOp‘IYHOB

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena s peanuszanuu B 2025 - 2026
yaeOHOM ToJTy Ha 3acefaHuu kageapsl [IpoeKTHpOBaHUS M SKCILTyaTaIllii METAJUTYPTHICCKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi A.T'. KopuyHoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu n3y4eHUs AUCUUTLINHBI SIBIISIFOTCS:

- ¢hopMHpOBaHUE 3HAHUN U YMEHUH Yy CTYACHTOB B 00JIACTH MEXAHMU3ALUHU MOTPY30YHO-
pa3rpy30UHbIX, TPAHCIOPTHBIX U CKIAJACKUX pabOT Ha METAJUTYPrUYECKUX MPEIIPUITUSIX;

- W3y4CHHE OCHOB METOJMKM pacueTa ¥ KOHCTPYHMPOBAHHS TPY30MOJBEMHBIX U
TPAHCIIOPTUPYIOIIMX  MAalIWH, JETalbHOE 3HAKOMCTBO CTYAEGHTOB CO CIHEHUAIbHBIMU
MOIBEMHO-TPAHCIOPTHBIMH MAITMHAMU METAJLTYPTUYE€CKOTO IPOU3BOJICTBA,;

- OBJIaJICHHE JOCTaTOYHBIM YPOBHEM IMPO(deccnoHaNbHBIX KOMIIETEHINI B COOTBETCTBUH
¢ tpeboBanusamu PI'OC BO mno nanpaienuto 15.03.02 TexHomormueckue MalIMHBI H
obopyoBaHue.

2 MecTo TMCHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOIl IPOrpaMMbl

JucuummHaa MeTtaulyprudeckue  MOAbEMHO-TPAHCIIOPTHBIE MAIIMHBI  BXOIWUT B
BapHUaTUBHYIO 4acTh y4eOHOT0 TIaHa 00pa30BaTeIbHON TPOrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI TUCITUTUTNH/ IPAKTUK:

OCHOBBI IPOEKTUPOBAHUS

JleTanu MalluH

Teopust MalIvH U MEXaHU3MOB

TexHosornyecKkre JTMHUM U KOMITJIEKChl METAJLTYPTUUECKUX LIEXOB

3HaHus (YMEHHUs, BIaJeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOTO SK3aMeHa

IIponsBocTBEHHAs — IPEIIUIUIOMHAs TPAKTUKA

[ToaroroBka K 3aIyTe U 3alUTa BBITYCKHOMN KBaJIM(UKAIIMOHHOW pabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesymbrate = OcBOEHMS ~ JUCHUIUIMHBL  (MOAYJisi) «MeTtamrypruueckue
MOJbEMHO-TPAHCIIOPTHBIE ~ MAalIMHBD»  OOydYaroIIMiics JOJKEH 00Jadarh  CleNyHOMIMMU
KOMIIETEHIMSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHN

[TK-5 criocoGHOCThIO MPUHUMATh Y4acThe B paboTax MO pacueTy U MPOEKTUPOBAHUIO JleTallel U
y3J10B MAllIMHOCTPOUTENBHBIX KOHCTPYKIUI B COOTBETCTBUU C TEXHUYECKUMU 3aJaHUSIMU U
WCITOJIb30BAaHUEM CTaHJIAPTHBIX CPEICTB ABTOMATU3ALNH TPOCKTUPOBAHUS

3HaTh Haznauenue u cylHocTh Ipo1eccoB, 000pyI0BaHUS U TPOU3BOJICTBEH- HBIX
00BEKTOB, JIeTaleil U y37I0B MOABEMHO-TPAHCIIOPTHBIX MAIIHH;
KoHncTpykuuu, Ha3HaueHKE, yCTPOUCTBO U YCIIOBUS Pa0OTHI HOBEMHO-
TPAHCIIOPTHBIX MAIIVH;

Pexumsbl paboThl, pacueTHbIE HATPY3KH U HOpMBI PocTexHanzopa
OCHOBHBIE CXEMBI MEXaHU3MOB IOJbEMA I'PY30B, IEPEABIKEHNUS TEJIE- KEK
1 KpaHOB, MEXaHU3MOB ITOBOPOTa KPaHOB




VYmeTb

Pa3pabaTbiBaTh KOMIIOHOBOUHBIE CXEMBbI, COOPOUYHBIC UEPTEIKU U UepPTe- KU
00I1Ier0 BU/1a TUIIOBBIX KPAaHOBBIX MEXaHU3MOB U KPAHOB B 1I€JIOM
CocTaBisATh pacyeTHBIE CXEMbI KPAHOBBIX MEXAHU3MOB U UX JI€TaJICH;
Omnpenenstb pacueTHbIE TapaMETPhl ABUTATEIEH, PELYKTOPOB U TOPMO3-
HBIX YCTPOWCTB U MOA0MPATh UX MO CTaHAApTaM U HOPMaM.

[IpumeHsTHh cTaHAApTHBIE METO/IBI pacueTa Npy IPOEKTUPOBAHUH JETa- JIeH
Y y3J10B IOJbEMHO-TPAHCIIOPTHBIX MAIINH C UCIIOJIb30BaHUEM CPEJICTB
aBTOMATU3ALMK IPOEKTUPOBAHMS

Bnanets

HaBbikamu pacyera KpaHOBBIX MEXAHHU3MOB C YUETOM pexXUMa paboThl U
yCIOBUH PaOOTHI.

Hassikamu ucnosnp3oBanus 9BM

HaBbikamu npoextupoBanus B cuctemax CAIIP

[TK-12 criocoOHOCTBIO yYaCTBOBATh B pab0OTaX IO IOBOJKE U OCBOCHUIO TEXHOJIOTHUSCKUX
MIPOLIECCOB B X0/JI€ TIOJITOTOBKY MPOU3BOJICTBA HOBOM MPOIYKIIUH, IPOBEPATH KAYECTBO MOHTAXa
1 HAJIaIKHU HpI/I HUCIIBITAHUAX U CAa4YC B BKCHJIyaTaIII/IIO HOBBIX 06pa3u0B I/I3II€JII/H>'I, y3.HOB 158
JeTanel BhITYCKaeMOM MPOIyKIIUU

3HaTh

OcHoBHbIE TPeOOBaHUS K TEXHOJIOTUYECKUM MPOIIeccaM
METAJLUTYPTHYECKOr0 MPOU3BOJICTBA

CTpyKTypy CYyLIECTBYIOIIMX U EPCHEKTUBBI PA3BUTHS TEXHOJIOTUU
MPOU3BOACTBEHHBIX LIEXOB METAJUTYPIHYECKHUX 3aBOJIOB;

HaszHaueHnue u CylHOCTb pa3auyHbIX KOMILIEKCOB, IIPOLIECCOB,
000pyI0BaHUs U TPOU3BOCTBEHHBIX OOBEKTOB, JACTANICH U y3JI0OB U3ACIIUN
[IO’bEMHO-TPAHCIIOPTHBIX MAILVH.

YMmern

JlenaTte BBIOOp Y3JIOB U JeTajneil 000pya0BaHMs MOAbEMHO- TPAHCTIOPTHBIX
MallliH;

[IpumeHATH 3HaHUSA O KOHCTPYKLMAX, HA3HAYCHUAX, YCTPOMUCTBAX U
YCJIOBUAX AKCIUTyaTalliy HOBBIX y3JI0B U J€Taje, IPUMEHSIEMbIX B
IOJbEMHO-TPAHCIIOPTHBIX MaIlIMHAX.

BraneTs

HaBbikamu peranuzanuu TpeOOBaHUN PU ONMUCAHUU (DYHKIIMOHAIb-HBIX,
IKCIUTYaTallMOHHBIX M TEXHUUECKHX XapaKTEPHCTHK

HaBbikamu pacuera KpaHOBBIX MEXAHU3MOB C YUYETOM PEKHUMA U yC- JIOBUU
paboThI

[1K-13 ymeHueM mpoBepsATh TEXHUYECKOE COCTOSTHUE M OCTATOYHBIN PECYPC TEXHOIOTHYECKOTO
000pyI0BaHUsl, OPraHU30BBIBATH TPOPUIAKTUIECKUN OCMOTp U TEKYIIUNA PEMOHT
TEXHOJIOTMYECKHUX MAIIUH U 000py10BaHUS

3HaTh

OcHOBHBIE METOJBI ITPHU OUCHKEC TEXHUYCCKOI0o COCTOAHHA U OCTATOYHOT'O
pecypca TEXHOJIOTUICCKOT'O O60pyI[OBaHI/I$I NOABEMHO- TPAHCIIOPTHBIX
MallluH

VYmMmern

OcymiecTBiaTh cOOp 1 00pabOTKY HHGOPMAITIH O TEXHUIECKOM CO-
CTOSIHUU TE€XHOJIOTHYECKOTO 000pyI0BaHUS MO IHEMHO-TPAHCIIOPTHBIX
MaliunH.

Bnaners

AHanu3a OLleHKH TEXHUYECKOT'0 COCTOSIHUS TEXHOJIOTMYECKOTo 000-
PYyIOBaHUS MOJbEMHO-TPAHCIOPTHBIX MAILIUH.

Benenus cTaTUCTUKHM TEXHUUYECKOTO COCTOSIHUSI TEXHOJIOTMYECKOTIO
000py/I0BaHUs C LIENBI0 IPOTHO3UPOBAHUS TEKYIIUX PEMOHTOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 14,4 akaj. 4acoB:
—aynuropHas — 10 akaj. 4acos;

— BHeaynuTopHas — 4,4 akaJ1. 4acoB

— caMocTosTenbHas pabora — 156,9 akan. gacos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma arTecTaluy - KypcOBOM MPOEKT, IK3aMEH

AynuropHas s
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
Paznen/ Tema 2 (B axaz. 4acax) & E‘ Brn KOHTpOJIA Kon
> & © | caMOCTOSITENIbHOM | YCTIEBAEMOCTH U
JUCIUATIIHHBI & = . | KOMIeTeHIH
g £ paboThI TIPOMEKYTOYHOM
mab. | mpakT. | =& arTecTalyy
Jlek. s < 11
3aH. 3aH. | O &
1. Conepxanue Kypca
1.1 1. Bsenenue.
Meramnyprus u
METaJUTypTHIECKOE
MAaIIMHOCTPOCHHE.
Mertammyprudeckue
MOABEMHO-TPAHCIIOPTHEIC
A P P CamocrosaTeasHoe
MalliHbGl W MEXaHW3MEL: o
u3ydyeHue yueOHoi
OCHOBHBIE TOHATHS u A HAVAHO
oTIpeieTIeHSI. Pexxumel 025 173 e }:i o Yernsiit onpoc | TTIK-5, TTK-12,
paboTHL. Pac-uetHbie ' ' agOTfé ’ (cobecenoBanue) TK-13
Harpy3ku. Hopmsr ['TTH. BJIeiT OHHEIMH
Knaccugpukanus,  obnactu P
OMOIMOTEKAMH
MPUMECHEHHUS OT/IENBHBIX
BUJIOB MalnH. TpeOoBaHUs,
npeabssisiembie K MIITM u
TPAHCIOPTUPYIOLIUM
MammuHaMm. HampaBnenus B
UX PA3BUTHUHU. 4
1.2 2. TunoBele aeraid U
MEXaHU3MBbI MIITM.
DJ1e-MEHTHI KpaHOB.
OneMeHTbI KpeIlIeHus,
CamocTosTeapHoe
3aKJIEIIOYHbIE  COEHMHEHMS. JBvaeHIe VIeOHO
TumnoBsie JeTanu u qu Ha yHoﬁ
Mmexaam3mel ITIM u  V: HTe }2 .
rubkue TSTOBBIE u HoargTogII()aI’( VYceTHbI# omnpoc, MK-5 [IK-12
MOILEMHBIE OPTaHEI, OJOKH, 0,25 /11 | 17,6 mpaxTcckuy | AT KypeoBoro H’K 13 !
MTOJIMCITACTEI, 3BE3/I0YKH, P SAHSTHSM MPOEKTa
GapabaHsl, TOpMO3a " i
OCTAHOBAL BBITTOJTHEHHE
) KYpCOBOTO
ONEeKTPOMarHuThI. EPOCKTa
I'peiidepsr. 3axBarsbl: P
KOHCTPYKIMM W  pacuyer.
Bcmomorarensabie
YCTPOMCTBA.




1.3 3. TIpy3onogbemHbie
MallMHBl W YCTPOWCTBA. CamocrosTensHOe
Oomue CBEIICHUSL. n3y4yeHue yaeOHon
Ha3nauenue, W Hay4HOH
KI1accu(UKanus ¥ OCHOBHEIE JIUTEPaTypBHl, Verunit onpoc
MapaMeTpsl  MOCTOBBIX U 025 U1 15 TIOATOTOBKA K > | TIK-5, TIK-12,
, 3aIUTa KypcoOBOTO
KOHCOJIbHBIX KpaHOB, MIPAKTUYECKUM npocKTa TK-13
MaHHMITYJISTOPOB U POOOTOB; 3aHATHAM,
pacdeTsl THITOBBIX BBITIOJTHEHNE
MEXaHU3MOB: oJrbeMa, KypCOBOTO
MEepEeIBIKEHUs, IOBOPOTa, IIpoeKTa
3a-XBaTa M BHITAJIKHBAHUSI.
14 4, ™
arJIoMeparoHHbIX,
JIOMEHHBIX LIEXOB u
00KHTOBBIX (babpuk.
ITobeMHO-TpaHCTIOPTHBIE
MAallMHBl PYOHBIX JBOPOB;
ArJIOMCPATIHMOHHBIX " CamocrosTenbHOe
00HTOBBIX (habpuk, O
JIOMEHHBIX LIEXOB. N
ITogpeMHO-TpaHCTIOPTHBIE HI;T?};';HOH
MAIITHHEI ITUXTOBBIX PATYPEL, VYcTHbIH ompoc,
MOJITOTOBKA K TIK-5, T1K-12,
MaTepHajoB. Kpanst 0,25 1 15 HIpaKTHYECKHM 3aIUTa KypCcOBOTO MK-13
MOpTaJIbHEIE, SAHATIAM, POeKTa
TICPEIPY3OHHLIC BBITIOJTHEHNE
rpefidepHbie, KO3JIOBBIC, KYPCOBOTO
MarHuTHBIE,
MarHurorperepHsIe. fpoexTa
Kpans! 1151 3aMeHbI Tenexek
arioOMalliH U OOXKHTOBBIX
MammH. Kpanel suTeiiHOTO
ZBOpa: MOCTOBBIE,
KOHCOJIbHBIE, — pajHajbHbIC,
XOPJOBBIE.
CamocrosTenpHOE
15 > ™ u3ydyeHue yueOHoH
CTaJICIUIaBUIILHBIX  I[EXOB. N
IITM n V g mWuxTel # 1 HayaHou
ckpana. Kop3uHbl, COBKH, TTATEPATYPHI, VerHslii onpoc, MK-5. TTK-12
Oampu.  3arpy3ouHble U 0,5 0,5 15 [OATOTOBKA K 3ammTa KypcoBOTO -H,K-13- '
3aBajouHble kpaHbl. [ITM u P ::;;:I::;HM MIPOEKTa
Y s cranmm W [UTaKa. ’
KoBmm u 4gamm. Kpanst BPITIOTHEHHE
JIUTENHBIE Kzg ZZ?T)ZO
CamocrosTenpHOe
n3ydeHue y4eOHou
1.6 6. IITM mnpoxaTHBIX U Hay4HOH
nexoB. KpaHbl KiemeBble. JIUTEPATypBHI, .
Kpanbt ¢ MarHuTaMH. MOJTOTOBKA K YCTHEIA ompoc, TIK-5, TIK-12,
0,5 1 15 3aIUTa KypcOBOTO
IopTaneHble METaIOBO3BIL. MIPaKTHYSCKUM IK-13
Kpanst c narnaMu 3aHATHSM, fipoekta
(mpaTueH-KpaHsbl). BBITIOJTHEHHE
KypCOBOTO

IIPOCKTa




1.7 7. Kpaunst
Ky3HEYHO-TIPECCOBBIX LIEXOB.
KoBounsie KpaHBI.
Haznauenue, ycTpolicTBO H

OCHOBHBIE napaMeTpol
CamocrosTensHoe
KpaHoB. Ha3HaueHue wu o
. o n3ydeHue yaeOHon
YCTPOWCTBO ~ KaHTOBAaTENEH. N
Y HAyIHOU
OCOo0EHHOCTH KOHCTPYKIUU
JIATEPaTypBHl, .
MocCTa KpaHOB u VYcerHbI# ompoc,
MOJITOTOBKA K TIK-5, TIK-12,
pacmojoXeHHue Ha  HEM 0,5 0,5 15 3aluUTa KypcoBOTro
M MIPAKTUYECKUM TK-13
TJIaBHOM u MPOEKTa
N 3aHSITHUSIM,
BCIIOMOTATEIbHOM TEeJIeKEK.
BBITIOJTHEHNE
3akanovHble KpaHBIL.
KypCOBOIO
TexHonornueckue
MIpoeKTa
TpeOOBaHUsI K  3aKalike
neraneii OONBIIONH Macchl.
Haznauenme, ycrpoiictBo u
OCHOBHBIE napameTpsl
KpaHOB.
1.8 8. Meramnypruveckue
TPaHCHOPTUPYIOIIUE
Ma-muael (MTM).
TpaHcnopTupyroLiye CamocrosTenbHOe
MallMHBl ¥ YCTPOWCTBa! n3ydeHue yaeOHon
MEPUOJUYECKOTO  JACHCTBUA, U Hay4yHOH
HEMPEepbIBHOTO JEHCTBUS, C JUTEPaTyphI .
pep ’ PATYPEL, VYcTHbIH ompoc,
THOKUM TSATOBBIM OPTaHOM; MOJITOTOBKA K TIK-5, T1K-12,
. 0,5 1 15 3alIUTa KypCOBOTO
HETIPEPBIBHOTO JICUCTBHS Oe3 MIPAKTUYECKAM HDOeKTa TIK-13
TATOBOTO oprasa. 3aHATHUSAM, p
Ponbranru. llnenmeps!. BBINOJIHCHHE
Koncrpykuun u  meronst KypCOBOTO
pacdera OCHOBHBIX THUIIOB IpoeKTa
TPaHCIIOPTUPYIOINX
MaluH. BcnomorarenbHbie
YCTpOMCTBA.
19 9. TIlueBmaruueckuit
TPaHCIIOPT.
IIneBMaTHueckue ycTaHOBKU
HarHeTaTeNbHOr0 u CamocrosTenpHOe
BCAChIBAIOILETO  ACHUCTBUA. 05 15 [|Hsydenue yuebHoi| VYTt onpoc | ITK-5, ITK-12,
Ob6nactb MIPUMEHEHUS. ' ¥ HAyIHOH (cobecemoBanme) TIK-13
IIpunuun JOeUCTBUSL. JIUTEPATYPBI
JocTtonHCcTBa,  HENOCTATKH
BCACBIBAIOIIIX u
HArHETAIONIMX YCTAHOBOK.
1.10 10. TuapaBnuueckuit
TPaHCIOPT.
T'unpaBnuyeckue yCTaHOBKH CamocrosTenpHOE
0e3HaopHOr0 W HANOPHOTO 05 17 |meyuenne yuebHoi| VYctHeiid onpoc | ITK-5, ITK-12,
neiicteus.  Knaccudukanus ' W HAyYHOU (cobecenoBanue) IK-13
W TPUHIOUN  JACHCTBUSA. JUTEPATYpPbI
Ob6nactp MIPUMEHEHUS,
JIOCTOMHCTBA M HEJJOCTATKH.
DK3aMeH, TIK-5, TIK-12,
1.11 Utoro 3a cemectp Koncynpranus .
Kypcosoii npoekt IK-13
Hroro no pazaeny 4 6/211 1156,9
Uroro 3a cemectp 4 6/211 1156,9 9K3aMeH, KII
KypcoBoii mpoekt, |I1K-5,I1K-
Wroro no aucuuninze 4 6/21 |156,9
A ' JK3aMeH 12,I1K-13




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NpPEeAyCMOTPEHHBIX BUJOB Yy4eOHOHl paboThl B  KauyecTBe
00pa3oBaTeNbHBIX  TEXHOJOTUM B  MPENOJaBaHUM  JUCHUIUIMHBL  «MeTamutypruiaeckue
MOJABEMHO-TPAHCIIOPTHBIE ~ MAIIMHBD» HCHOJB3YIOTCS TpPAaJWLHUOHHAsA, WHTEPAaKTUBHAs U
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHAS 00pa30BaTEIbHBIC TEXHOIOTHH.

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJIOTHMH OPHEHTHUPYIOTCA Ha OpraHU3aluio
00pa3oBaTeNbHOrO  Mpoliecca, MPEANONArapilyl0 OpsIMyI0  TPaHCISALUUIO 3HAaHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOJIOB 00y4eHHUsI). YueOHas ACSITENLHOCT CTYJEHTa HOCHT B TAKHX YCJIIOBUSX, KaK MMPaBUIIO,
PENpPOYKTUBHBIN XapaKTep.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NndopmanvonHass Jekuuss —  [OCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaia B
JTUCHUTIIIMHAPHOM JIOTHKE, OCYIECTBIIIEMOE MPEUMYIIECTBEHHO BEpOaJbHBIMU CpEACTBAMU
(MOHOJIOT MperoaaBaTes).

[IpakTrueckoe 3aHATHE, MMOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMM M HABBIKOB 10
MPEAI0KEHHOMY aJITOPUTMY .

2. VlHTepaKTUBHBIC TEXHOJOTUU — OpPTaHU3alUs 00pa30BaTEIBHOIO IMPoIecca, KOTopas
MpEeANnoJaraeT akTUBHOE U HEJIMHEMHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYUMOTO JUIA HHUX 00pa3oBaTenbHOro pesyibrata. Hapsamy co
CIELUMATU3UPOBAHHBIMU  TEXHOJOTHMAMHM  Takoro  pojJa  OPUHIUI  HUHTEPAKTUBHOCTH
MPOCIIEKUBACTCA B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa3oBaTENbHBIX  TEXHOJOTHH.
HHTEepakKTUBHOCTh MOAPA3ZYMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHHUS B X0Jie 00pa30BaTeIbHOTO
mpoiiecca 1, Kak ciencTeue, GopMUpOBaHKE caMOpa3BUBAIOIIEHCS HH(OPMAIITMOHHO-PECYPCHOM
Cpepbl.

®opMbI y4eOHBIX 3aHATHH C HCIOJB30BAaHUEM CHEIUATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHOM CBSI3M» — JEKIUSA—TIPOBOKAIMS (M3JI0KEHHWE MaTepuaia ¢ 3apaHee
3aIJIaHUPOBAHHBIMU omuoOKamm), neknusi-Oecena, JEKIUSA-TUCKYCCHS,
JEKIUSA-TIPECCKOH(EePEeHIIHS.

3.  HH)popManmoHHO-KOMMYHUKAIIMOHHBIE  00pa3oBaTeNbHBIE  TEXHOJOTHH  —
opranusaiys o0pa3zoBaTeNbHOTO MPOIEcca, OCHOBaHHAsI HA MIPUMEHEHUH CIIEIUATU3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPENICTB pabOThI ¢ HH(OpMaLIKEH.

@opMbl YUEOHBIX 3aHITHIA C HCIOIb30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuusi-Bu3yanu3auus — H3JI0KEHUE COJEPIKAHMS COMPOBOXKAAECTCS Npe3eHTaluen
(memoHcTparuel y4eOHBIX MaTEPHAIIOB, MPECTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUAEOMATEPUAIIOB).

[IpakTrueckoe 3aHsiTHE B (OpMEe TPE3EHTAIMH — TMPEACTaBICHUE PE3yJIbTaTOB
MIPOEKTHOM WJIM UCCIEIOBATENbCKOU JEATEIbHOCTH C HCIOJIb30BAHUEM CIIELIMAIU3UPOBAHHBIX
MIPOTPaAaMMHBIX CPE]I.

[lepenaya HEOOXOMUMBIX TEOPETUYECKUX 3HAHUH U (OPMUPOBAHHWE OCHOBHBIX
npeacTaBieHnil 1o Kypcy «lIpoekThpoBaHuMe METaUTypTHUECKHX IOBEMHO-TPAHCIIOPTHBIX
MAIIHHY TPOUCXOTUT C UCIIOJIb30BAHUEM MYJIbTUMEIUHHOTO 000pYI0BaHUS.

[Ipu mpoBeneHnu JIeKIUit 0c000€ BHUMAHUE yIESIEeTCS B3aUMOCBS3M PacCMaTPHUBAEMBIX
TeM u BompocoB ¢ aeiictByromumu ['OCTamu. IlomHoe oBnangeHune TpeOOBaHUSMHU JTaHHBIX
I'OCToB HeoOxomuMo OyeT CTyIeHTaM TIPH WX JaTbHEHIIeH cCaMOCTOSITEIbHONW TIPAaKTHIECKOM
NESATENIbHOCTH HA CaMbIX  pPa3HOOOpa3HBIX MPEANPUATHUSX  MAIIMHOCTPOUTEILHON U
MeTayuTypruueckoi orpaciau. I[lpum paccMOTpeHMM TeM JaHHOW JUCIMIUIMHBI HEOO0XO0IUMO
MPOBOJIUTh JOCTATOYHOE KOJIMYECTBO MPUMEPOB U3 MPAKTUUECKOW JAESITENIbHOCTU BEAYLIUX
NPEANPUIATHI TOpojaa, pernoHa U Poccuu, a Takke MCHOJb30BaTh ONBIT M3BECTHBIX MUPOBBIX
JUIEPOB B 00JIACTU MAIIMHOCTPOCHUS U METAJUTYpruu. J{Jis 3T0ro HeoOX0AMMO PacCMOTpPEHUE



IUCeM MpeanpUuaTrii, a Taxoke nHdopMau Meaua u3aaHuii.
CamocrosarenbHass paboTa CTUMYJUpPYET CTYAEHTOB IIpU pelIeHHM 3a7ad  Ha

NPAaKTUYECKUX 3aHATUSAX, IPU TOATOTOBKE K UTOTOBOW aTTECTAalllH, NMPH padoTe HaJ KypCOBBIM
IIPOECKTOM.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Koctun B. @. MocroBble KpaHbl OOIIEro Ha3HaueHUs [DIEKTPOHHBIM pecypc] :
yueoHoe mo-cobue / B. @. Koctun, H. I1I. Trorepsikos, H. B. Oumun ; MI'TVY, [ kah. MOM3 ]. -
Marunu-toropcx, 2011. - 116 c¢. @ wir, Tabm. - Pexum  pocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=480.pdf&show=dcatalogues/1/10858
31/480.pdf&view=true. - MakpooOBbEKT.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Pacuet u BBIOOp Ipy30MOABEMHBIX MAIIMH TOPHO-METAUTYPrUYECKOr0 MPOU3BOJICTBA
[DnekrponHsIii pecypc] : yueonoe mocobue / B. B. Tounikun, O. A. ®unatosa, A. JI. Kosera, B.
C. Barun ; MI'TY. - Marautoropck, 2014. - 238 c. : wi., cxemsl, Tabn. - Pe-xuMm jpocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=795.pdf&show=dcatalogues/1/11158
01/795.pdf&view=true. - Makpoo0OwekT. - ISBN 978-5-9967-0483-5.

2. KypcoBoe mpoektupoBanue rpy3onoabeMubix MmammH. / ITox pen. Kasaka C.A. -
VuebHo0e mocobue.- M.: Beicmias mkoita, 1989.

3. IIpoexTupoBanue mamuH. Pacyer u KOHCTpyHpOBaHUE IIIEMEHTOB TPY30IMOAbEMHBIX
MallH [ DNeKTpoHHbIN pecype] : yueOHoe nocodue / B. U. Kapomnukos, U. JI. Kagomau-kosa,
E. B. KynukoBa, B. B. Tounnkun ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 snexTpoH. onT.
JICK (CD-ROM). - Pexum JOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=1373.pdf&show=dcatalogues/1/1123
827/1373.pdf&view=true. - MakpooOBbEKT.

B) MeTonuyeckue ykazaHus:

1. Koctun B.®. Marepuainbl KpaHOBBIX JeTajeil. MeTo/. yka3. 1o BBINOJHEHHIO Ja0op.
pa-601sI 1o kypcy MITTM. Marauroropck: MI'TY, 2007.

2. Koctun B.®. Tsarossie anements! [ TIM. MeTos. ykas. o BEIIOTHEHHIO Ta00p. paboThI
no kypcy MIITM. Marautoropck: MI'TVY, 2007.

3. Koctun B.®. Dnementapusie ['TIM. MeTos. yka3. o BBIIOJIHEHUIO J1a00p. paboThI 110
Kypcy MIITM. Marauroropck: MI'TY, 2007.

4. Koctun B.®. Topmoza ['TIM. Meto. yka3. o BBEIIOTHEHUIO Ja00p. pabOTHI IO KypCy
MIITM. Marautoropck: MI'TY, 2007.

5. Koctun B.®. YcerpoiicTBo u paboTa IMTEHHBIX KpaHOB. MeTO/1. yKas3. 10 BBIITOJTHEHUIO
nabop. pabotsl o kypcy MIITM. Maruutoropck: MI'TY, 2007.

6. Kocturn B.®. TpaHcnopTHbIE MamiuHBI TMPOKATHBIX I11€XOB. MeTtoa. yka3. Io
BBINOJIHEHHIO J1a00p. paboTsl 1o Kypcy MIITM. Maraurtoropck: MI'TVY, 2007.

7.Koctun B.®. Metoa. yka3. 110 BRITIOJIHEHHIO KYPCOBOH M KOHTPOJIBHBIX Pa0OT MO KypCy
MIITM. Maruutoropck: MI'TY, 2007. [IpeacraBineHsl B IPUIIOKEHUH 3.


https://magtu.informsystema.ru/uploader/fileUpload?name=480.pdf&show=dcatalogues/1/1085831/480.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=480.pdf&show=dcatalogues/1/1085831/480.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=795.pdf&show=dcatalogues/1/1115801/795.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=795.pdf&show=dcatalogues/1/1115801/795.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1373.pdf&show=dcatalogues/1/1123827/1373.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1373.pdf&show=dcatalogues/1/1123827/1373.pdf&view=true

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenmne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU

MS Windows 7

Professional(mst  |[1-1227-18 ot 08.10.2018 11.10.2021

KJ14CCOB)

MS Office 2007 |y, 135 o1 17.09.2007 Gecepouto

Professional

7Zip cB0OOAHO pactpocTtpansemoe 110 OeCCpPOYHO

ACKOH Komnac

3D 516 J1-261-17 ot 16.03.2017 OecCpovYHO
IIpodeccuonanabHble 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HazBanue kypca Cchuika

denepabHOE roCyJIapCTBEHHOE OIOJDKETHOE

yupexnenne «Denepanbubiii HHCTUTYT npombinuiennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH)

IMTouckoBas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

HanmonansHas WHGOPMAITMOHHO-aHATUTHIECKAS URL:

?g;ﬁ?ﬁ% — POCCHHCKMI1 HHJICKC HAYHOTO IWATUPOBAHMA| 6. /jolibrary.ru/projectrisc.asp

9 MaTepuaJIbHO-TeXHHYECKOE 00ecnedeHrue TUCIIUTIIHHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecTieueHNe JUCIUTUINHBI BKITFOUAET:

VY4eOHble ayJUTOPUN [Tl TPOBEACHUS 3aHATHI JIEKIIHOHHOTO THIIA!

1. MynbpTHUMEAMITHBIE CPEICTBA XPAaHEHHS, IEPEIauH U MPeICTaBICHUS HHPOPMALINH.

VY4yeOHble ayAUTOPUM JUIsL TPOBENCHMS JaOOpaTOPHBIX 3aHATHH, TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAINH, TEKYIIET0 KOHTPOJIS i IIPOMEXYTOYHOM aTTeCTaIIH:

1. MynsTUMeAMIHBIE CPEICTBA XPAaHEHMS, Iepelauu U MpeICTaBIeH!s HHPOPMALIUH.

2. Komruiekc TecTOBBIX 3aJaHWil ISl TPOBEACHHUS IMPOMEXKYTOUHBIX W PYOEKHBIX
KOHTPOJIEH.

[Tomernenust st CaMOCTOATETHLHOM PaOOTHI 00YUIAIOITUXCSI:

1. TlepconanbHbie KoMmmbioTepbl ¢ maketom MS Office, Brixomom B HHTepHeT u ¢
JOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEbHYIO CPeTy YHUBEPCHTETA

ITomemienuss A XpaHeHUs W NPOPUIAKTHYECKOTO OOCIYKMBAaHUS  Y4eOHOro
000pyIOBaHUS:

1. IIxadsr 118 XpaHeHUs Y4eOHO-METOAMYECKOM JIOKYMEHTalluH, Yy4eOHOro
000pyI0BaHUS ¥ Y4€OHO-HATJIATHBIX TTOCOOHUH.


http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

[Tpunoxenue 1

6 Y4eOHO-MeTOqMYECKOE 0OOecTIiedeHHe CAaMOCTOATE/IbHOM padoThl CTY/AeHTOB

I[lo mucnuminHe «MeTamnyprudeckue MOJXbeMHO-TPAHCIOPTHBIE  MAaIIMHbI»
IIpelyCMOTPEHA ayIUTOPHAs U BHEAYJAUTOPHAsI CAMOCTOSATENIbHAsA Pab0Ta 00y4aOIHUXCS.

AynuTopHas caMoCTOsITeNbHass pabdoTa CTYACHTOB MPEAINOJaracT  BBINOJHECHHE
NPaKTUYECKUX padoT.

SAJAHUA JJIA ITPAKTYECKUX PABOT

3amauue 1

PACYET MEXAHU3MA NEPEABMXEHUSA TEJEXKHW MOCTOBOI'O KPAHA

Tenexxka (puc. 1) mMeer NMpUBOJHBIE XOJOBBIE Koieca 1 W XOJOCTBIE XOJOBBIE Kojeca 2,
BEPTUKAIBHBIN PEyKTOp 3, DIIEKTPOABHTATENb 4, 3y04aTbie moayMy(ThI 5, MPOMEKYTOUHBIH BaJl
6, ynpyryto Mmygty 7 u Topmo3 8. Ha MeTalJIOKOHCTPYKIIMHU TEIEeKKU 9 yCTaHOBIEH MEXaHU3M
noabema rpysa 10.

B cnyuyae npumenenus HaBecHbIX penykTopos Tuna BKH, [[3BK, [[3BK® npumeHsIoT WTHIph
11, npensTCcTBYIOMMI MOBOPAUYMBAHUIO PEAYKTOpPa BOKPYT OCH XOA0BOro kozieca (puc. 1, a). B
cilyyae MpUMEHeHUs peaykTopoB Ha janax tuna BK, BKY npumenstor 3y0uaryro mydty 12 u
rpymmnoBoe 6osroBoe coeaunenue 13 (puc. 1, 6).

[lenTp TsKECTH TENEKKU € Ipy3oM C pacHoOJIOKEH B LIEHTPE MEKIY ONOPHBIMU TOYKAMHU
XOJIOBBIX Kouiec (puc. 1, 6).

Hcxoanbie naHHbIE:

1) rpy3omoabeMHOCTh (Macca Tpy3a) m. =10 t=10* kr;

2) ckopocth nepeasmwkenust V =0,63 m/c;

3) rpynmna knaccupukanmuym Mmexanuzma M5;

4) pexum HarpyxeHus L2 (ymepennsiii) — o MCO 4301/1 u [1].
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Puc. 1. Kunematnueckas cxema TeI€KKH MOCTOBOI'O KpaHa:
a — MEXAHU3M IIEPEABUKEHUS C HABECHBIM PEYKTOPOM;
0 — MeXaHHU3M IepeIBIKEHUS C PelyKTOPOM Ha Jiarax

B cnyuyae npumenenus HaBecHbIX penykTopoB Tuna BKH, [[3BK, [[3BK® npumeHsIoT WTHIph
11, npensTcTBYIOMMI MOBOPAUYMBAHUIO PEAYKTOpPa BOKPYT OCH XOA0BOro kozeca (puc. 1, a). B
cilyyae MpUMEHEeHUs peaykTopoB Ha janax tuna BK, BKY npumenstor 3y6uaryro mydry 12 u
rpymmnoBoe 6osroBoe coeaunenue 13 (puc. 1, 6).

LeHnTp TsKECTH TeNeXKU ¢ Tpy3oM C pacmoyIOKEH B ILIEHTPE MEXKIY ONOPHBIMU TOUKaAMH
X00BBIX Koutec (puc. 1, 6).
HcxoaHble JaHHbIE:

1) rpysomoxbeMHOCTH (Macca rpy3a) m, =10 T=10* kr
2) ckopocth nepeasmwkenus V =0,63 m/c;

3) rpymnma knaccudukanuu Mexanuma MS5;
4) pexxum Harpyxenust M3 (ymepennsiii) — o MCO 4301/1.

3amanue 2

METOJIUKA PACYETA MEXAHU3MA MOABEMA TPY3A MOCTOBOI'O
(KO3J10BOI'O) KPAHA OBIIEI'O HASBHAYEHUA

33}13HI/IC. CHpOCKTI/IpOBaTB MEXaHHU3M IIoabEMa T'py3a MOCTOBOI'O KpaHa O6IJ_ICFO Ha3HAa4YCHU.

Jano: rpy3onoabémHocts M. =8000 kr; BeicoTa moabéMa H =12 M; ckopocTh moIBEMA
V =0,2 M/c; pexxuM Harpyxkenus L2 (ymepeHHslit); rpymnmna kinaccudukanuu Mmexanuzma M3; mo
HCO 4301/1 nana cxema tenexku (puc. 1).



[

Puc. 1. Cxema TeJie:KKM ¢ MeXaHU3MOM NMOABEMA Tpy3a

3amanue 3

PACYET DJIEKTPUUYECKOM TAJIN

Heab. Paccuntath MexaHu3M NnoabEéMa Irpy3a 2JIEKTPUUYECKOM Tajau CO BCTPOCHHBIM B OapabaH
anekTpoasurateneM (puc. 1).

Hcxoanbie nanubie:

rpy3onoaseMHOCTh M= 2500 kr;
ckopocTh nogbéma V =0,2 m/c;

BbIcOTa moabéMa H =8 m;

peXuM HarpykeHust L2 (ymepeHHBIH);
rpymnmna Kiaccupukanuu Mmexanuzma M4,
4HCII0 3yObeB IeCTepHH Z; = 27.

* & & & o o
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Puc. 1. Cxema 3J1€KTpUUECKON Taju:

1 — morop-6apaban; 2 — 3ybuatast momymydra; 3 — COOCHBIN 3yOUaThId PEIYKTOP;
4 — NUCKOBBIN TPY30YIOPHBIA TOPMO3; 5 — KaHATHO-0JIOUHAs CHCTEMA,

6 — anektpomkad; 7 — KOJIOAOIHBIA TOPMO3

3amaune 4
HU3YUEHUE PABOTHI IUTEMHOI'O KPAHA

Ilens paGoTel. M3yueHne KOHCTPYKIIMU Y3JIOB M MEXaHU3MOB JUTEHHOTO KpaHa. [loctpoenue
[UKIIOTPaMMBbI ¥ pabOThI KpaHa MPU Pa3IMBKE CTAIH.

1.1.1. O6opynoBanue 1Jis MPOBEAEHUS pabOThI
Hccnenyemoe 000pynoBaHe — MOZIENb KpaHa.

I/I3MepI/ITCJ'H>HOe O60py,HOBaHI/Ie — CCKYHIAOMCED, CKJIaJTHOH MCTD.



1.1.2.TlopsAaoK BBIMONHEHHS pabOTHI

OnpenenuTb CKOPOCTU MEpPEeIBUKEHNS KpaHa, TJIaBHOM TEJIeKKU I0/beMa KOBIIIA.
[TocTpouTth TEOPETUUECKYIO LIUKIIOTPAMMY.

Onpenenuts TEOPETUYECKYIO TPOJOJIKUTENBHOCTD IUKJIA PA3JINBKHU CTAJIH.

[IpoBectn omepanuu nepeMenieHHs] KOBIIA KaKJIOMy 4JieHYy Opurajbl U OINpEAeTUTb
cpeaHeapu(PpMeTHIECKYIO MPOIOJKUTEIBHOCTD KX 10 Olepalyy.

[TocTpouTh NpakTUYECKyIO UKJIOTPaMMy Pa3iUBKU U CPABHUTDH C TEOPETUUYECKOM.
CocTaBUTh KHHEMAaTHYECKHE CXEMbl MEXaHU3MOB JIa00PaTOPHOTO Pa3IMBOYHOTO KpaHa.
CpaBHUTH KHHEMATHYECKHUE CXEMBI JIA0OPATOPHOTO KpaHa C peabHbIMHU.

[TpoBecTr aHaIM3 MOTYYEHHBIX PE3yIbTATOB U CeNaTh BHIBOJBI IO paboTe.

b=

ONo O

2. OdopmiieHue oTyeTa U 3a4eTa

[To marepmanmam pabodeil TeTpagu, METOAUYECKUX YKa3aHWUHW, JIMUYHBIX HAONIOACHUN W

JUTEPATypPHBIX UICTOYHUKOB CTYJIEHT COCTaBJISIET OTYET MO JJabopaTopHOi padorTe.

Otuer JOJIKCH BKIIIOYUTH:

- Ha3BaHHe paboTHI;

- 1eTb paboThI;

- KpaTKoe OITMCaHWe KOHCTPYKIMH MPOMBIIUIEHHOTO ¥ Ja0OopaTOpHOTO KpaHa C

MPUBEICHNEM KHHEMATHYECKIX CXEM;

- IUKJIOTPaMMBI: TEOPETHUECKYIO U IPAKTUIECKYIO;

- aHaJIU3 NOJYYECHHBIX Pe3yJIbTaToB;

- KpaTKue BBIBOJBI IO paboTe.
3ader 10 J1abopaToOpHOM pabOTe CTAaBUTCS MPU HATMYUHU OTUYETA IO pe3ybTaTaM Oeceabl
NPENoIaBaTessl Co CTYICHTOM.



3aganue 5

N3YYEHUE PABOTbHI TOPMO30B MIITM

Ilens pabGotel: M3ydeHue KOHCTPYKIMKA TOPMO30B. IlonmydeHne HaBBIKOB UX HACTPOMKHU.

5
7 J ¢ ¢
2 l-§,‘ i
/ )
> 7 \\\ 25
/ \ \
i N A
.l,i’ \/ / § I‘ 16
N / ;‘ b
[N S0 Fey
[ \ { : ™ ' l S ] i A e
R l'. Y \ 7 T P T:...__”.___.,-T__T__ - - ﬁj‘ & % ==
L_—(.} N e ; r 8 | = . ¢ ] r i |
1. i LE b g o - /
/ | g;z 15 /4/V w 8 [EJ
A’ g

KOMOOUHEIi UTHHHOXO/IOBOH (FPy30BOii) TopMo3  NO/IOAOUHBIH KOPOTKOX 01080
(Ipy>KUHHBII) TOPMO3

OO6uwmit Bug Topmosa TKIT-400-800

Kono104HbIi TOPMO3 C 37EKTPOTHIPABINIECKUM
TOJIKaTeNIeM



3aganue 6

COCTABJIEHUE KUHEMATHUYECKUX CXEM
I'PY3O0IIOABEMHBIX MAIINH

I'pynnsbl knaccupukanum MeXaHu3MoB M,

YnpasinseMblii KOMOMHUPOBAHHBIN KOPOTKOXOIOBOW KOJIOJOYHBIA TOPMO3

prrIHBI KJIaCCI/I(I)I/IKaL[I/II/I MCXAaHU3MOB, PCKUMBI HAI'PYKCHUSA U YU CJIIOBBIC TAHHBIC,
HCO6XOI[I/IMBIC JIJISI KCTIOIb30BAaHUA CXEM B CAMOCTOATEIbHOM paGOTe, ITPUBCIACHBI B Tabm. 1.

ITo 3amanHBIM cxemMaM 1 apameTpam (Tadil. 2) B KypcOBOM IIPOEKTE ClIeayeT pa3padoTaTh
KHHEMaTH4YeCcKHe CXeMbl U cOOpoUHbIe uepTexu B o0beMe 1 imcra popmara A4.

Pescum | KOopdum O011ast MPOJOIKUTENBHOCTh
Harpyxkenns|  HT IKCIUTyaTaIUH,
0,2/0,4/0,8/1,6/3,2|6,3]12,| 25|50 |100
L1 —mnerkuif 0,125 |—|— M1 M2M3M4M5M7M8 M9
L2— . 0,25 |—|M1|M2M3M4M5M6M7M8|—
yYMEpEHHbIH
LB_U 0,5 M1M2|M3|M4|M5/M6|M7|M8| — | —
TSOKEJIBIH
L4 —
BECbMa 1,0 M2|M3|M4|M5|M6|M7|M8| — | — | —
TSHKEJIBIN

Tabmuna 1
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Tabmumna 2

CKOpOCTH
[epe-/1BH
CxopocteBricotq [lIposer FKCHMA,
Hanmeno- 0*603Hd py30110TE M/C
Ne MO IbeMa, [T0/bEMHIIN BBLICT)
BaHHUE Yye-HUEEMHOCTD, T (vm
Mm/c a, M M
4acToTa
spa-IIeHY
o, MUH -
1 2 3 4 5 6 7 8
1 Tenexka kpa- | TKIJI 3,2 0,16 8 — 0,5
HOBas C 5,0 0,13 10 — 0,6
PEAYKTOpOM
MePEIBHIKCHUS
Ha Jlarax
2 Tenexka TKH 10,0 0,32 8 — 0,4
Kpa-HoBas ¢ 13,0 0,25 12 — 0,5
HaBECHBIM
PEAYKTOpOM
TIePEIBHIKCHUS
3 [Tenexka kpanoBasi TKD 6,3 0,16 10 — 0,8
¢ ¢1aHIEBBIM 8,0 0,10 14 — 0,6
PEAYKTOpOM
TIepeIBIKEHUS
4 Tenexka TKT 8,0 0,25 16 — 0,6
KOHCOJILHaS 10,0 0,20 12 — 0,5
C TaJIbIo0
5 Tenexka TKB 25 0,20 12 — 0,6
KOHCOJIbHAA C 3,2 0,16 16 — 0,5
OOKO-BBEIMH
poIuKaMu
6 Tenexka TKO 2,0 0,50 18 — 1,0
KOHCONbHAsA 4.0 0,32 14 — 0,8
¢ OOKOBEIMH
¥ 00paTHBIMU
pOJIMKaMu
7 Tenexxka TKI 8,0 0,25 16 — 0,6
Kpa-HoBas 10,0 0,20 12 — 0,5
JIBYX-KOHCOJIbHAs
8 | Kpaun mocroBoit | KMO | 16,0 0,32 16 10,5 0,8
OTIOPHBIN 1JIs 20,0 0,25 14 16,0 0,6
JUTHHHOMEPHBIX
Tpy30B
9 | Kpan moctoBoit | KMII 3,2 0,40 10 8,0 1,2
IMOABECHOU JJId 4.0 0,32 12 10,5 1,0
JUTMHHOMEPHBIX
Tpy30B
10 Kpan KIIK 2,5 0,25 10 (6,3) 0,8
TIOJIYKO3JI0BOM 3,2 0,20 12 (8,0 0,6
11 Crpena CII 2,0 0,16 6 (8,0 (1,5
IO/IBECHAS 4,0 0,12 8 (10,0) (1,0




12 | Kpan nactennsrii | KHIT 4,0 0,20 6 (5,0) 0,8
NePeABIKHON 5,0 0,16 12 (6,3) 0,6
13 [Kpan noBopoTasi#i| KITIT 3,2 0,32 12 (5,0) (1,5
NePEABIKHON 5,0 0,25 10 (6,3) (1,0)
14 Kpanu crpenosoii | KCIT 2,5 0,1 4 (1,0 (3,0)
NePEABIKHON 1,6 0,125 5 (0,8) (2,0)
15 Kpan Ha konon-ue ¢ KK® 1,6 0.16 4 (5,0) (2,5)
(PUKIIMOHHBIM 2,0 0,20 5 (4,0 (3,0)
IOBOPOTOM
16 Kpan Ha kononue ¢ KKB 2,5 0,10 3 (6,3) (2,0)
BEPXHHUM 3,2 0,16 4 (5,0) (2,5)
IPUBOIOM
OBOPOTA
17 Kpas ¢ onopamu Ha KOK 2,0 0.25 6 (6,3) (2,0)
KOJIOHHE 25 0,20 8 (5,0 (2,5)
18 Kpan nHa xononne yy KKC 5,0 0,16 5 (8,0) (2,0)
CTEHBI 8,0 0,20 4 (6,3) (1,5)
19 Kpan Ha kononne ¢ KKH 2,0 0,20 5 (6,3) (2,5)
HIDKHAM 2,5 0,16 4 (5,0 (3,0)
PUBOJIOM
20 |Kpan noBopotssiii | KITT 3,2 0,16 8 (5,0) (2,0)
¢ TenbhepoM 5,0 0,13 6 (4,0 (1,0
21 | Kpan na kosonne | KK/ 1,0 0,20 4 (5,0) (2,5)
JIBYXIUICYEBOM 1,6 0,30 3 (4,0 (2,0)
22 Kpan Hacrennsiii ¢ KHU 1,6 0,25, 6 (6,3) (2,0
YEPBSIYHBIM 2,0 0,20 5 (5,0) (2,5)
PeILYKTOPOM
MOBOPOTA
23| Kpan c Bepxueit | KB 2,5 0,32 5 (8,0) (1,5)
OIopoi 3,2 0,12 4 (6,3) (2,0)
24 Tenexka kpanosas TKX 4.0 0,08 2 — 1,0
C JKECTKUM 6,3 0,10 1 — 0,8
OJIBECOM Tpy3a

[Ipumeuanue. [[ns BepxHell cTpoku pexum Harpyxenus L1 (yierkuit), rpynmna
KJIacCU(pUKAUU MEXaHU3MOB M2; niis HuxkHel — L2 (ymepeHHbIit), M4.
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Puc. 3. Tesie:xkka KpaHoBasi ¢ (pJIaHIEBBIM PEIYKTOPOM NepeaBUKeHU s
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Puc. 7. Tesie:kka KpaHOBasi IBYXKOHCOJIbHAS
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Puc. 8. Kpan MocTOBOIi ONIOpHBIii 1JIs1 AJTMHHOMEPHBIX IPY30B
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Puc. 9. Kpan MocTOBOIi moaABeCHOM AJIs1 JVIHHHOMEPHBIX I'PY30B
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Puc. 12. Kpan HacTeHHbI# NepeaBHKHOMN
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Puc. 14. Kpan cTpesioBoii nepeaBu:KHOM
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Puc. 16. Kpan Ha KoJIOHHE ¢ BepXHUM NPUBOJAOM IOBOPOTA
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Puc. 17. Kpan ¢ onopamu Ha KOJIOHHe
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Puc. 18. KpaH Ha KOJIOHHE Y CTeHbI
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Puc. 19. KpaH Ha KOJIOHHE ¢ HHKHUM IIPHBOAOM
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Puc. 20. Kpan noBopoTHbIii ¢ TeJb(pepom
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Puc. 21. Kpan Ha K0JI0HHe ABYXILIe4eBOM
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Puc. 22. KpaH HacTeHHBIH ¢ YepBAYHBIM PeAYKTOPOM NOBOPOTA
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Puc. 23. Kpan Ha K0JI0HHe ¢ BepXHeil 0nopoit
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Puc. 24. Tenexka KpaHOBas C )KECTKUM IOJABECOM Ipy3a

COCTAB KYPCOBOI'O ITPOEKTA

Lenp, crosmas mepea KypCOBBIM IPOEKTOM, pPErIaMEHTHpPYeT OOBEM BBINOJIHAEMON
pabotsl. [IpoeKT T0KEeH COCTOATh U3 TPAPUUECKON YaCTH U PACYETHO-TIOSICHUTEIBHOM 3aICKH.
B Hem HeoOxoaumo pa3paboTaTh Y3/1bl MAalIMHBI, CKOMIIOHOBAaTh BCKHO MamuHy. [lostomy
MUHHUMAJIbHBIA 00beM rpaudeckoit yactu — aBa jaucta popmara 24 (A 1).

Ha nepBom nucrte pazpabarbiBaeTcst OOUIMI BUJ MalllMHbI, HA BTOPOM — KaKoH-1100 ee

y3€i1 HWIN MCXAaHU3M. B mnoscHuTenpHOM 3aIlHCKe MMPOU3BOAUTHCA KUHEMaTUYeCKUH U
HpO‘IHOCTHOﬁ pacydCThl BCEX Y3JI0B 1 OCHOBHBIX JIeTajiell MalluHEI.

PaboTa Hag MPOEKTOM AOJIKHA IPOXOAUTH B /1BA ATAIA.

Ha mnepBoM drame BBINONHSAETCA NPOEKTHBIM pacdyeT YCTPOMCTBA M €ro 3CKU3Has
KOMIIOHOBKa. [TpoeKTHBIN pacueT cieayeT Npou3BOAUTD IO YIIPOLIEHHBIM (hOpMYyIIaM, MOJIb3YsCh
TabaMIlaM{, HOMOTpaMMaMH M IO AaHAJIOTMU C JICHCTBYIOIIMMHU MAaIIMHAMU. DCKHU3HYIO
pa3paboTKy *KelaTeIbHO BBIMOJIHATh Ha MIJUITMMETpoBoi Oymare. [locie BbIOOpa BcexX y3loB U
JleTajei MPOEKTUPYEMOI'0 YCTPOMCTBA, a TAKXKE IOCIIE YBA3KU BCEX PA3MEPOB HA ICKU3HOM JIUCTE,
clleflyeT YTOUHHUTh MaclITad yepTeka U MPUCTYIUTh KO BTOPOMY 3Taly BBITOJIHEHHS TPOEKTa.

Ha BTOpPOM 3TallC¢ MPOU3BOAUTCH YTOLIHCHHHﬁ pacucT MCXaHU3MOB IPOCKTUPYEMOI'O
YCTpOﬁCTBa, O(I)OpM.HSICTC}I PACUCTHO-TIOACHUTCIIbHAA 3alIMCKaA, BBIITOJHAKOTCA YCPTCIKU.

BeInonHeHHBIN U MOTHOCTBI0 0(OPMIIEHHBIN MPOEKT 3alUINaeTcs Ha Kadeape B CPOKH,
IPEIyCMOTPEHHBIE y4EOHBIM TUIAHOM.

I[TPOEKTHBIE (ITPEJIBAPUTEJIbHBIE) PACUETBI MEXAHNW3MOB MIITM



[IpoekTHBIN pacyeT NOAbEMHOTO MEXaHU3Ma

Br16op Tuna nonucnacra u pacuet ruOkoro oprana. Onpezenenue pazmepoB OapadaHa.
Omnpenenenne CTaTUUECKON MOIIHOCTH JBUTaTeNs. BriGop nBuratens (HeoOXoaumoe AJisi 3TOro
pacuera 3HAUY€HHE K. M. J. MEXaHHM3Ma MPUHUMAETCA NPEINOJIOKUTENbHO, a 3aTeM Ipu
OKOHYATEJIbHOM pacyere yrounsercs). Onpeznenenue uncia 06oporoB Oapadana. OnpeneneHue
o0IIero mepenaToyHoro 4YHclia PeAyHUPYIONUX YCTPOWCTB MeXaHu3Mma mojabema. llombop
penykropa. Beibop Tuma TopmMo3a U MecTa ero pacrtoioKeHue.

HpOCKTHLIﬁ pacueT MEXaHnu3Ma ICPECABUIKCHUA

[IpenBapuTensHOE OINpeNeieHUe Beca TEISKKH WIM KpaHa W JIaBJICHUH Ha KoJieca.
Bri6op auamerpa XOAOBBIX Koliec W auameTpa oceil wiu namnd. OnpeneneHue CONpPOTUBICHUS
JIBUXKEHHIO. BBIOOp unciia mpUBOIHBIX KOJIEC U3 YCIOBUS OTCYTCTBHs OykcoBanus. Onpenenenue
CTaTHMYeCKOM MomHocTu naBuratens. OmnpeneneHue uuciaa O0OOPOTOB  XOJOBBIX —KOJIEC.
Ornpenenenne nepeaaroyHoro uucia peaykropa. [lonbop penykropa. Beibop tuma topmosa u
MecTa ero yCTaHOBKH.

HpOCKTHHﬁ pacueT MEXaHn3Ma BpalllCHUA ITOBOPOTHBIX KPAHOB

[IpenBapuTensHOE ONpeeNieHIe Beca TOBOPOTHOM YaCcTH KpaHa, MeCTa PACIOIOKEHHS H
Beca mpoTmBoBeca. OmpeseneHrne OMOPHBIX peakiuii. BriOOp THma, OCHOBHBIX pa3MepoB
OTIOPHBIX YacTeH U KOJIOHHBI UJIH KPYTJIOTo penbcea. OnpeneneHne MOMEHTa CUJI CONPOTH BIICHUS
BpaleHno kpaHa. OmnpeneneHue MOIIHOCTH JBUTaTeNs U ero BelOop. OmpeneneHue oOIero
NepeaToOyHOro 4Yucila MEeXaHM3Ma BpalleHus KpaHa. IIpoBepka nBurarenst Ha Heperpysky B
MoMeHT nycka. [Ton6op Topmosa.

SCKUW3HBIN ITPOEKT (KOMIIOHOBKA)MEXAHU3MOB B MIITM

HpOGKTHBIﬁ pacyeT A0JIKEH COMPOBOXKIAATECA OJJHOBPEMEHHBIM COCTABJICHUEM B
MacIiTade dCKu3a TeNeKKH WK O0IIEH CXeMbl, 3CKU30B OTJEIbHBIX MEXaHH3MOB ITOBOPOTHBIX
KpaHOB. 3TO MO3BOJIUT YCTAaHOBUTH B3aUMHOC PACIIOJIOKCHHUE OTACIIBHBIX MEXaHNU3MOB, BbISICHUTD
ra0apuThl MaIIMHBI, ONIPEJCTUTH BCe HEOOXOAUMBIE pa3Mephl JUIsl JaJIbHEHIIINX PacyeToB BaJlOB,
ocel, TOPMO30B H Tp.

KommnonoBka BeInosHsiercs crporo B Macimrade. [lpu 3tom B miaHe MOTOpbI, My(THI,
PEAYKTOpBI, TIOAIIMUITHUKYA, OapabaHbl, 3yO0daThle M XOJOBBIE Kojeca H300pakaroTcs
MpAMOYTOJIbHUKAMU WUJIA OKPYKHOCTSIMMU. KoMmoHoBKa BEIIOIHAETCS B TPEX MPOCKIUAX: IJIaH U

JABEC OOKOBEIC MMPOCKIMHU, U3 KOTOPBIX HA OHHOﬁ JOJIZKCH OBITh BUJCH MCXAaHU3M IICPCABUKCHUA.



BrImonHeHne KOMIIOHOBKHM HAJI0 HAYMHATH C BBHIYCPUMBAHHS MEXaHH3Ma IOJbeMa B
IUTaHE U B BUE COOKY CO CTOpOHBI 0a3bl. [Ipy 3TOM B 1i1aHe yCTaHABIMBACTCS PACCTOSHUE MEKITY
OCbI0 JIBHTATeNst M OCblo OapabaHa, HaMeE4aeTCs pACHOJOKEHHE OallOK TEJIEKKH U
IpeBapUTEIbHO HAMEUYaeTCs MECTOPACIOJIOXKEHHE TOpPMO3a, a B BHJE COOKY BBISICHACTCS
B3aMIMHOE PACIIOJIOKCHHE TI0 BBICOTE JBUTATENS, PEAYKTOPA, OTKPBITHIX 3yOUaThIX Kojec (eciu
OHH eCTh) OapabaHa U yCTAHABIMBACTCS MECTO KPEIICHHUS YPABHUTEIHLHOTO OJIOKA MITH BEPXHHUX
0JIOKOB (IS TIOJIMCIIACTA C KPATHOCTHIO OOJIBIIIE IBYX ).

[Tpu pa3menieHnr MexaHU3Ma MePEIBHKCHUS HaJI0 UMETh B BUJLY, YTO XO/IOBBIC KOJIeca B
HANpaBJICHUU KOJICH JIOJDKHBI OBITh Ha CTPOTO OJMHAKOBOM PACCTOSIHUM OT OCH IIOJIBECKU
(cepenunbl Oapabana), 4TO OOECIEUUT OJWHAKOBYIO HAarpy3Ky Ha HHX OT Beca rpys3a.
XKenarenbHo, yTOOBI B MX HAIpaBJICHUH 0a3bl TENEKKH JABICHHUS Ha KoOJieca PacHpeieisuIuCh
PaBHOMEPHO.

B cimyuae, ecnum oOmas KOMIIOHOBKA  TENEKKH WIM  KpaHa  OKaXKeTcs
HEY/IOBJICTBOPUTEIILHOW B OTHOIICHUU Ta0apuTOB, WCIOJIB30BAHUS IUIOINAIH, PACIPEICICHUS
JaBJICHUA MCKAY OIopaMH, BO3MOXHOCTH KpPCIUICHUA OTACIbHBIX IIeTaJIeﬁ H YCTaHOBKHU
TOPMO30B, a TAaKXK€ B OTHOIIECHUHM YIOOCTBAa COOpKH, HaI30pa, yxoda (CMa3Kh) M PEMOHTA
MEXaHU3MOB, CIIEAYET U3MEHHUTH CXEMY MOJIHCIIACTa WK TIePEIaTOYHOE YUCIIO PEyKTOpa  T. II.;
YUUThIBAsA HEAOCTATKU HOHy‘lGHHOﬁ KOHCTPYKIIMHU, IIPOU3BECTHU PACUCT CHOBA.

YTOUYHEHHBI PACUET

[IpeaBapuTenbHbIe pacdeThl JOIKHBI OBITH YTOYHEHBI TTOCIIE 3aBEPIICHHS YCKU3HOU
KOMIIOHOBKH 000pyZ0BaHus. BeImonHEeHHE pacyeToB 00s3aTeIbHO MPOBOJIUTH Ha COBPEMEHHOM
HAyYHOM ypOBHE. BriOupaeMbie MaTepralibl TOJKHBI COOTBETCTBOBATH COBPEMEHHBIM
TeXHHYecKUM JocTrkennsMm 1 'OCTam mociaeaHux jer.

[Ipu yTouHEeHHOM pacuere MPOBEPSIIOTCS IEKTPOJABUTATENN MO MTyCKOBHIM MOMEHTaM,

ONpPCACIIIIOTCA OKOHYATCIIBHBIC pa3MEpPhbl BCEX Y3JIOB, IIPOU3BOAUTCS pacyCT BAJIOB, OCGI>'I, uan(i),
MMPOBEPAOTCA Pa3MEPHI OITOP. PaBpa6aTBIBaI-OTC$I BOIIPOCHI CMAa3KH Yy3JIOB. HpOPBBO)IPITCH pacyer
BCCX TOPMO30B.

['PAOUYECKAA YACTD I[TPOEKTA

Kak yxxe ormeuanocs, rpadudeckast 4acTh COCTOUT U3 TUCTOB dopmara 24 (A 1).

UYeprexku BoimonHsoTes B coorBercTBUU ¢ ['OCTamu (ECK]I). Ilpu ux BBINOTHEHUH
TpeOyeTcs YeTKOCTh U SICHOCTb BBIPAKEHUS TEXHUYECKON MBICIU. BBINOTHSIOTCS 4YepTexu B
KapaHjaiie, co chenudukanued, pazMepaMu W O0003HAYCHHUSMH, TpPHU OSTOM NPOEKIUHU
HEO0OXOUMO pa3MECTUTh TaK, YTOObI M300paKEHUSI HE OKa3alMCh CMEUICHHBIMU K KpasiM, MpHU
ocTaBIleiicss CBOOOIHOM YacTH JTUCTA.

[IpennaraeMyro KOHCTPYKLHIO HEOOXOIMMO IOKa3aTh JOCTATOYHO SICHO, 4TOOBI He
BO3HUKIIO COMHEHWH Tipu ee m3ydeHuu. OJHAKO cienyeT u30eraTh BBIYCPUMBAHHS MEIKHX



IIPOCKIUN, BTOPOCTEIICHHBIX pPa3sMEPOB U CEUCHUMN. Y3JI0BBIE UYEPTEKHU [OJDKHBI COLECPIKATH
YKa3aHUs M0 MOCaJKe.

Ha mepBoM smcTe BBINONHSAETCS OOLIMI BHJ TENEKKH WM KpaHa, KaK MPaBUIIO, B TPEX
npoekuusx. [Ipu mpoekTHpoBaHMU TENEKKH €€ OOKOBBIE MPOEKIIUU CIENYeT BBIMOJHATH Tak,
4TOOBI HA OJHOM M3 HUX MEXaHW3M MEpPeIBIKEHUS ObLI Ha MepenHeM IulaHe. BaxkHo Takke,
YTOOBl Ha YEpTEkKE OTpaKIEHUS HE 3aKpbIBaIM MexaHu3Mbl. C 3TOM LeNbI0 cleayeT AenaTh
BBIPBIBBI B orpakaeHuu. Cienyer oOpaTUTh BHUMAaHHE HA YCTAHOBKY M NPHUBS3KY KOHEYHBIX
BBIKJIIOUaTesei, amoptuzatopoB. [Ipu mpocTtaHoBKe pa3MepoB HEOOXOIHMMO AaBaTh MPUBS3KY
MEXaHU3MOB, IMOKa3bIBaTh rabapUThl U OCHOBHBIC AJIEMEHTHI KOHCTpyKuuu. Ha oOmem Buie
MIPUBOJUTCS TEXHUUECKAs XapaKTepUCTHUKA.

Ha nucte «MexaHU3M MobeMay ClelyeT oKa3bIBaTh pa3pes 1o ocu Oapadana iedeaxu. C
LEJIbI0 TTOSICHEHUS KPeTIeHUs] KaHaTa K 6apabaHy moka3bIBaeTCsl TOPLEBOM BUA Ha OapabaH uiu
TOPILIEBOM pa3pe3 Mo MEeCTy KperyieHHus KaHata K 6apabany. HeoO6xo1uMo 1moka3atb KOHCTPYKITUIO
CMa304HOTO YCTPOWCTBA U CHCTEM yIUIOTHHUTENeH. IJis 3TUX BHIIOB JOMYCTUMO YMEHBIIICHHE
macmTaba. [ kpaHOB, UMEIOIIMX /1Ba MEXaHU3Ma MOIbEMA, Ha YEPTEKE «MEXAHU3M TOAbEMay
BBITIOJHSETCSI pa3pe3 TOIbKO Ha OAHOM U3 j1e0e0K (10 YKa3aHUIO MPENo1aBaTeNs).

YepTex «MEXaHH3M NEPEABIKEHHS» MPEICTABISET COOON BHI IO Baly XOZOBBIX KOJIEC.
Ha sTom nuctT HE0OXOAMMO MOKa3aTh XOJOBBIE KOJeca, UX COCIUMHEHMs C BaJIOM, pa3pesbl Mo
Oykcam. Ilpu coennHeHNH XOMOBBIX KOJIEC C BaJIOM peAyKTOpa depe3 My(ThI CIeIyeT MOKa3aTh
nocneanue B pa3pese. HeoOxomumo Takxke caenaTh pa3pes3 MO BXOJHOMY Bally peayKTopa, Ha
KOTOPOM MOKHO BUETH CITIOCO0O €r0 COCTMHEHUS C BAJIOM ABHUTraTels. [ MOsCHEHUS KpeTIeHUs
OyKC XOJIOBBIX KOJIEC K paMe HE0OXOIUMO BBIYEPTUTH OOKOBOI BU]T Ha OYKCY.

Kpome mexaHu3ma moabemMa WM MEXaHW3Ma IEepEeIBIKEHHUS HAa BTOPOM JIUCTE MPOEKTa
MOTYT OBITH pa3paboTaHbl YEPTEKH TOPMO3a, MOJABECKH (KPIOKOBOW 00OMMBI), HEMOABHKHBIX
0J10K0B, KabenpHOro O0apabaHa u T.I. (COTVIACHO 3aJIaHUI0 HA TIPOESKTHUPOBAHUE).

O®OPMJIEHUE PACUETHO-TTIOSICHUTEJILHO! 3AITMCKH

PacueTHO-TIOsSICHUTEIbHAS 3aIIMCKA K MPOEKTY BHINIOJIHIETCS YePHUIAMHU Ha JIHCTE
dopmara II (A 4) nucyeit Oymaru ¢ OJHOCTOPOHHUM HX 3aIIOJTHEHHEM.
[TosicHuTenpHAas 3aMKUCKa K MPOEKTY JI0JKHA COJePKATh CIEAYIOIINE Pa3JIebl:

1. TuTynpHBINA JUCT.

2. Jluct — 3amanue.

3. OrnasieHue.

4. Baenenue, B KOTOPOM BeJIETCS ONMCAHUE POSKTUPYEMON TeNeXKH (MU KpaHa), ee
Ha3HaYeHHe, MECTO PabOThl, IKCIUTyaTallHOHHbBIE BOZMOKHOCTH.

5. Pacuer mexanusma noasema. CocTaBieHHE CXEMBI [TOJUCIACTA U pacyeT ero K. 1. 1.
Pacuer u BBIOOp KaHara, OJI0OKOB, AuameTpa Oapabana. Pacuer Ha TPOYHOCTH
6apabaHa, ero ocH, KperUieHus kKaHaTta Kk 0apabany, netaneil noasecku. Onpeaenenue
MOIITHOCTH JIBHTAaTesl M €ro NpOBepKa Ha IMEperpy3ky B MOMEHT ITycKa H TI0
SKBUBAJIEHTY MOMEHTY. OmpezaereHHe TOPMO3HOTO MOMEHTa M BBIOOP TOpMO3a.
Pacuer u BbIOOp penyKkTOpa U COEAMHUTEIBHBIX MY(T.

6. Pacuer mexaHu3ma nepenBuxeHus. OnpeaesneHue CONPOTHBICHHE TEPEABIKEHHIO;
pacueT MOIIHOCTH JBUTATEsl U €ro IMpoBepKa IO MyCKOBOMY MOMEHTY. Bwibop u
pacuer peaykrtopa. OrmpeneneHue TOPMO3HOTO MOMEHTa MO IMYTH TOPMOXKEHHS,
BBIOOp TOpMO3a M ero pacyeT. PacueT XOJOBBIX KoJiec, OINpeiesieHue 3araca
cueryieHus (OTCYTCTBUE TNMPOOYKCOBKM) C pesibcaMH. PacueT TpaHCMHCCHOHHBIX
BaJIOB M COETUHUTEIbHBIX MY(T.

7. Cxema HarpykeHusl METaJJIOKOHCTPYKIIMH TEJIEKKH, KpaHa.

8. Pacuer amopTu3atopos.

9. Cwma3ska y3/10B U MEXaHHU3MOB.

10. IlpenoxpaHuTenbHBIE YCTPOMCTRA.



11. OcHoBHBIE MpaBuiIa TEXHHUKHU 0e3omacHOCTH npu pabote c
M0IbEMHO-TPAHCIIOPTHBIMH YCTPOHCTBAMH.

12. Cniucok nuTeparypsl.

13. BegomocTts crienudukanmii. [Ipu HarnMcaHuu pacueTHO-TIOSCHUTEIHLHOM 3aIMCKU BCE
ee pazgensl, Tpaduku, maparpadbl CIEIyeT 4YeTKO BBIICIATh. Bce pacders
HEOOXOJUMO COINPOBOXKIATh MOSCHSIONIMMU CXEMaMH, SCKH3aMH, pUCYHKamu. B
3aMKCKe MPUBOAATCS TAKXKE BCE MPOBEPOUHBIC PACUECTHI.

3anucka 10pKHa OBITH HallMCaHa TPAMOTHO, aKKYpPaTHO, C Y€TKO BBHIIIOJTHEHHBIMU
CXEMaMHU U PUCYHKaMU B TEKCTE. DCKU3bl U PUCYHKH Pa3pellalOTCs BBINOIHATh B KapaHJallle.

CrnenyeT yeauTh BHUMaHUE IPABUIIBHOCTH IIPUBEIEHUS CChIJIOK HA JIMTEPATYPY, KOTOPOU
I10JIb30BAJIUCH [P BBINOJIHEHUN IIPOEKTA. YKa3bIBaTh CTPAHMILY, C KOTOPOH B3AT
UCTIOJIb30BaHHBIA MaTepua, HeoOs13aTeIbHO, HO 3TO HE CKIII0YAET YMEHHUsS ObICTPO HAXOUTH €€
10 npochOe MpenoaBaresst B MOMEHT IPOBEPKHU MIIU 3aILUThI IPOEKTa. B crincke aureparypsl
00s3aTeNbHO YKa3bIBAIOTCA: aBTOP, HA3BAHUE UCTOYHUKA, U3aTEIbCTBO, MECTO U T'OJ] U3AAHHUS.

3aKOHUYEHHBIE YEPTEIKHBIE JINCTHI U NIEPEITIETEHHAs 3alIMCKA ITOANUCHIBACTCS aBTOPOM U
CHAeTCsA PYKOBOAMTEIIO IIPOEKTA HA IIPOBEPKY.

COCTAB U BbIIIOJIHEHUE KOHTPOJIbHOM PABOTBI

Kontponbnas pabGorta pomnonHsieT KypcoByr. lloatomy, ecim B KypcoBoil pabote
JIeTadbHON MpopabOTKe IOJBEPraeTcs MEXaHU3M IEpPEeIBUKEHUS, TO TEMOH KOHTPOJILHOTO
3aanus Oyzer pa3paboTka MeXaHu3Ma IoAbeMa Kpana. Eciu jke mpopaboTke B KypcoBoOi paboTte
HOJBEPraeTcsi MEXaHW3M IOJbEMa, TO B KOHTPOJIBHOM pPabOTe MPOCUYUTHIBACTCS MEXaHU3M
NIePEABIDKEHHSL.

KonrponbHast paboTta BbIOJHSETCS B OOBbIYHOM TeTpamgu Ha 18 muctoB. Pacuer
IIPOBOAMTHCS MO METOJIMKE, U3JI0KEHHOU B padote /4/. [IpuBoauTcs onucaHne MEXaHU3Ma, €ro
KHHEMaTH4yecKas CXeMa, MPOEKTHbIe PacyeThl M, KpaTKo, YTOYHEHHbIE pacueThl Baja (OCH)
MeXaHM3Ma NepeaBKEeHUs wWiu OapabaHa MexXaHU3Ma IoAbeMa (COIJIaCHO 3aJlaHulo).
Beimonnennas pabota peructpupyercs B AekaHate U nepenaercs Ha kapeapy MOM3 (ayn. 406).



[Ipunoxenue 2

7 OueHoYHbIEe CPeCTBA J1JIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CTpyKTypHBIii
3JIEMEHT
KOMITETCHIINH

[Tnanupyemsble pe3yabTaThl 00yUeHHUs

O1neHOYHBIC CPEACTBA

IIK-5 Cnnoco0HOCTHI0 NPUHUMATH Y4acTHE B pa00Tax Mo pacyeTy ¥ NPOEKTHPOBAHUIO JeTaJIeil U Y3J10B MAIIMHOCTPOUTEIbHBIX KOHCTPYKIIUIi B
COOTBETCTBHU ¢ TEXHUYECKUMH 32ITAaHUSIMHM M UCIO0JIb30BAHMEM CTAHAAPTHBIX CPEICTB ABTOMATU3ALMHU NPOEKTHPOBAHUS

3HaThb Ha3nauenue u CylmHOCTb pa3InyHbIX 1. MocToBble KpaHbl 0011er0 Ha3HayeHus (MexaHn3M nepeABHKEHHsI MOCTa)
KOMIIIEKCOB, IPOLIECCOB, 000PYIOBAHHS 1 2. MocroBble kpanbl o0miero HazHadeHus (Tenexxka kpaHa)
NPOM3BOACTBEHHBIX OOBEKTOB, AETATEH H 3. Pacuer npuBona Meranmnyprudeckux Mamus (Pacuer MOIIHOCTH PUBOJIA)
4. Pacuer npuBoJa MeTayulypruueckux MamvH (Beibop nBurarens MmexaHusma rnojabemMa)
Y3JI0B OABbEMHO-TPAHCIIOPTHBIX MAIINH
5. Pacuer npuBona Metammyprudyeckux MamuH (Bei6op TopMo3a MexaHn3Ma noabemMa)
6. Pacuer mpuBona Metaimyprudeckux MamuH (Onpenenenne ConpoTUBICHUN
TIepeIBUKEHUIO)
7. Pacuer npuBoaa Meramypruueckux MamuH (Beibop qBurarens mexaHuzma
TepeIBUKEHUS )
8. Bri0op PacueT npuBoga MeTaIUTyprudecKuX MalivH (BBIOOp TOPMO3a MeXaHH3Ma
TepeIBUKEHUS )
9. Kpansl kprokoBbie (CXeMBI, YCTPOHCTBO)
10. Kpansi anextpomarautHeie (CXembl, yCTPOHCTBO)
11. Kpans rpetidpepubie (Cxembl, yCTpOHCTBO)
12. Tlopransubie KpaHsl (OOIIEE YCTPOICTBO)
13. Ko3snossie kpanbl (MexaHU3M MMOIBEMA, TIEPEIBIKCHHS TEIICKKH, KpaHa)
14. Tleperpy3ounsle rpeiidepHbie kpanbl (Y cTpOHCTBO)
YmeTp [TpuMeHATh Bce U3BECTHBIE METO/BI pacyeTa 1. CopoektupoBaTh MeXaHH3M MOIbEMA IPy3a MOCTOBOTO KpaHa 0011ero Ha3HAYEeHHUS.

IIPU IPOEKTUPOBAHUH JIETAIEN U Y3JI0B

Hano: rpyzonoagsémMHocTs M. =8000 kr; BbICOTa MoaAbEMA H =12 M; CKOpOCTh MOABEMA




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

MMOABCMHO-TPAHCIIOPTHBIX MAIIWH.

V =0,2 m/c; pexum HarpyxeHus L2 (ymepeHHBIH); Tpynna Kiaccupukanuu Mexanusma M3; o
NCO 4301/1

2. CropoekTHpoBaTh MEXaHH3M MOIbEMA IPy3a MOCTOBOTO KpaHa 001ero Ha3HAYEeHHUS.
Jano: rpyzonogsémuocts 10000 kr. BeicoTa noabéma H=7wm, ckopocts noaséma V=0,6 M/m,

pexum HarpykeHus L3 (ymepeHHslit); rpynmna kinaccupukanun Mexanuzma MS; mo MCO
4301/1

3. CropoekTupoBaTh MEXaHH3M MOIbEMA IPy3a MOCTOBOTO KpaHa 00Iero Ha3HAYEeHHUS.
Hano: rpyzonoasémuocts 50000 kr. Beicota noabéma H=14Mm, ckopocts noaséma V=01 m/m,

pexuM HarpykeHus L4 (ymepeHHsbI); rpymnmna knaccupukanuu Mexannma M6; no MCO
4301/1

Bnanets

CoBepI1eHCTBOBaHUS MPO(PECCHOHATBHBIX
3HAHUHM U yMEHUI MyTeM UCIIOIb30BaHUS
BO3MOXHOCTEH MH(POPMALIMOHHOM CpeIbl.

[Tonb3ysick nHMGOPMALIMOHHON Cpeoit HeOOX0IMMO TS KpaHa rpy3onoasEéMHocTEI0 M=32000
KT; BBICOTOM nogbéMa H=7M; ckopocTsio noaséma V=1,5 m/c; pesxxumoM Harpyxenus L1
(yMepeHHBIH); rpynmnoi kiaccudukanun Mmexanusma M4, BBIITOTHUTD:

Br16op Tuma nonucnacTa U pacyeT ruOKOro opraHa.
Omnpenenenne pazmepoB Oapabana.
OmnpeneneHne CTaTHIECKON MOIITHOCTH JIBUTATEIIS.

BLIGOp JABUTaTCIIA (HeO6XOIlI/IMOe AJId 3TOTO pacuceTa 3HAYCHHUEC K. II. JI. MCXaHU3Ma
IMPHUHUMACTCA MPCANOJIOXKUTEIIBHO, a 3aTEM IIPH OKOHYATCJIBbHOM pacyeTe YTO‘-IHSIGTCSI).




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpeCTBA
KOMIIETEHIIUU

Omnpenenenue yucia 000poToB 6apadaHa.
Omnpenenenue o0IIETo MEePeIaTOYHOTO YHCIa PEAYLHHUPYIONIUX YCTPOMCTB MEXaHU3Ma MObEeMa.
[Ton6op pemykropa.

Br100p THIIa TOPMO3a U MECTA €r0 PacIoI0KEHUE.

IIK-12 Cnocod0HOCTBIO yYuyacTrBoBaThH B paGOTax 110 JOBOJAKE U OCBOCHHUIO TEXHOJOI'MYECCKUX MTPOUECCOB B X01€ NMOATOTOBKH IMMPOU3BOJACTBA HOBOM
NMPOAYKIUH, IPOBEPATH KAYECTBO MOHTAKA M HAJIAJIKHA IIPU UCHIBITAHUSAX U CAAY€ B IKCILIYaTAllUI0 HOBBIX 06p33IIOB n3z1e.1mﬁ, Y3J10B 1 JeTajie

3HaTh Hasnadenue u CyniHOCTb pa3IMuHbIX PaananbHO-X0pA0BBIH MOCTOBOI KpaH (Y CTpoiicTBO)

KonwiieBoii MocToBoO#M KpaH (Y CTpOCTBO)

Ckpano3aBanousblii kpaH (MexaHU3Mbl IOJbeMA, NTEPEIBUKEHUS)

Jlureitnbiit kpan (MexaHu3M nepeBUKEHUS KpaHa U TEJIEKKHN )

Jlureitnbiit KpaH (MexaHu3MBbl INIABHOTO NObeMa ¢ JU(GEepeHIIMATBHBIM PEAYKTOPOM, C
XparoBbIM MEXaHU3MOM)

6. OcoOeHHOCTH yCcTpOIHCTBA PA3IMBOYHOIO KpaHa Ipy30nobeMHocThi0 450 — 100/20T

7. OcoOEHHOCTH YCTPONCTBA Pa3IMBOYHOIO KpaHa Ipy301orbeMHOCThI0 630—-90/16

8.  Oco0eHHOCTH yCTPOMCTBA Pa3IMBOYHOTO KpaHa Ipy30H0AbeMHOCTBI0 350—75/15

9. Oco0eHHOCTH YCTPOICTBA Pa3IMBOYHOIO KpaHa Ipy30mnoabeMHocThio 250—85/20

10. Crpunnepnsie kpansl (HazHaueHue, ycTpoiicTBO TEIEKKN)

11. Crpunnepusie kpanbl (MexaHHU3M ITaBHOTO MOIbEMA)

12. Crpunnepnsie Kpanbl (MexaHU3M BBITAJIKUBAHUS)

13. KunemieBoit komoaieBsiit kKpaH (Y CTPOMCTBO TEIEKKH)

14. KnemeBoli kKonomeBsiid kpaH (CxeMa KIEeBoro MexaHu3ma)

15. KoBounsblit kpan (O0111ast KOHCTPYKIIUS)

16. Koounsiit kpan (' maBHas Tenexka)

KOMILICKCOB, TIPOIIECCOB, 000PYI0BaHUS
IPOM3BOICTBEHHBIX 00BEKTOB, ACTaNCH 1

Y3JI0B U3/IETHI TTOABEMHO-TPAHCIIOPTHBIX
MaIl¥H.

aogrwppPE




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

VYMeTh

['paMmoTHO 000CHOBATH PE3yNbTAT MPUHSITHIX
pelIeHUi.

3ajanune HA KYPCOBOM MPOEKT:

Tema KypcoBOro NpoeKkTa JaHHOM JUCLUIUIMHBI TUIIOBOM, M 3aKJIIOYAETCSl B HA3BaHUU
«[IpoexTupoBaHue TEIEKKU MOCTOBOTO KpaHa IPy30MI0AbEMHOCTBIO  T»

NI ((HpOGKTI/IpOBaHI/Ie MOCTOBOI'O KpaHa I'py30IIOABEMHOCTEIO  T»

Tounax ais Irpy30IIOAbEMHOCTH KPAHOB BBI6I/IpaeTC$I U3 psaga CTaHdapTHBIX 3HAYCHMH.

KypcoBoii mpoekT 3akitogaercsi B MPOEKTHOM U IIPOBEPOYHOM  pacueTax OCHOBHBIX
MEXaHU3MOB TEJIEKKH, KOMIIOHOBKE TEJICIKKH.

Tpebyercs pa3paborarh:

PacueTHO-TIOACHUTENBHYIO 3aITUCKy — 710 50 cTp.

Ueprex ob1iero Buaa Tenexkku (kpana) — Al;

CO0opouHbIil yepTex MEXaHU3Ma MoabeMa (MeXaHu3Ma nepeIBuKeHus)-Al;
JleTanupoBOYHBIE YEPTEKHU JIEMEHTOB BEIOPAHHOTO MexaHn3Ma — Al.

Bnanets

Criocob6aMu COBEpIIEHCTBOBAHUS
npoecCHOHANBHBIX 3HAHUN U YMEHUH ITyTeM
HCITOJIb30BaHUs BO3MOKHOCTEN
WH()OPMAITMOHHON CpPEIBI.

[Tonb3ysick nHGOPMALIMOHHON Cpeoit HEOOXOIMMO TS KpaHa rpy3onoasEMHOCTEI0 M=50000
KT, BBICOTOM nogséMa H=15m; ckopocTrio mogpéma V=1 m/c, pexxumom HarpyxeHus L3
(yMepeHHbIH); TpyNmon KiaccupuKauy Mexanu3ma MS, BBITTOTHUTH:

Br10op THMa nosnucnacTa u pacuyeT ruOKoro oprasa.
Omnpenenenue pazmMepoB 6apabaHa.

OHpC,Z[CJ'ICHI/IC CTaTUYECKOM MOIIHOCTU ABHUIATEI.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

BBI60p JABUTaTCIIA (HCO6XO,I[I/IMO€ AJId 9TOT'O pacye€Ta 3HAYCHHUC K. I1. 1. MCXaHHU3Ma
IIPUHUMACTCA IPCAIOJIOXKUTEIIBHO, a 3aTEM IIPH OKOHYATCJIbHOM pacyeTe YTO‘IHHeTCH).

Omnpenenenue yncina o00poToB Oapadana.
Omnpenenenne 00IIETO MEPEIATOYHOTO YHCIIA PEAYLHUPYIOIINX YCTPOHCTB MEXaHU3Ma MOIbEMA.
[Ton6op pemykropa.

BLI60p THUIIA TOPMO3a U MECTa €ro pacCiioJ0KXCHHUC.

IIK-13 Ymenunem npoBepsiTh TeXHUYECKOE COCTOSIHHE U OCTATOYHBIN pecypc TeXHOJIOTH4eCKOro 000py/10BaHusl, OPraHM30BbIBATH NPOPUIAKTHYECKHI

OCMOTPp H TeKyIllHi;l PEMOHT TEXHOJOTHYECCKUX MAIMH U oﬁopynonamm

3HaTh OcHoBHBIE MeTO/IBI ITpH o1leHKe TexHudeckoro | 1. Koounslit kpan (KantoBartesn)
COCTOSIHHSI 1 OCTaTOYHOT'0 pecypca 2. Tlocanounsiii kpan (OOLIast KOHCTPYKIHS)
TeXHOJOTHYECKOTO 060PY/10BAHHS 3. Tlocapounslit kpan (MexaHHu3M 3axBaTa)
4. IlparueH-kpan (O01as KOHCTPYKIUS)
HOIbEMHO-TPAHCIOPTHBIX MAIlINH
5. Iparuen-kpan (Tenexka kpaHa ¢ HOJXBaTaMH)
6. Kpan ms tpancnoprupoBku cisiooB  (OOmiast cxema)
7. Kpan qng tTpancnopTupoBkH ciist00B (Cxema KIIemeBoro rpy3o3axsara)
8. 3axamounsle KpaHbl (MexXaHHU3M MEePEIBUKEHUS TEIECIKKN )
9. 3axkamounsle kpanbl (Cxema nprBO/Ia MeXaHU3Ma IJIaBHOTO MO IbEMa)
10. 3akanounsie kpaHsl (Cxema NpUBOJa MEXaHNW3Ma BCIIOMOTATEIHbHOTO TIOAbEMA)
Ymetb KoppekTHO BbIpaXkaTh U apryMEHTUPOBAHHO | BBIMOMHUTE aHAIM3 OLEHKH TEXHUYECKOTO COCTOSHUS CIIEeTYIONINX JIEMEHTOB Y3JI0B

000CHOBBIBATH MPUHUMACMBIC PCHICHUSA T10
pe3yiibTaTaM aHaJIn3a OLUCHKHU TEXHUYCCKOT'O
COCTOAHHA TCXHOJIOTMYCCKOI'O OGOpy,Z[OBaHI/IH

npaTuCH-KpaHa:

1. 3ybuaroe 3ariernieHue peaIyKTopa co CleAyIOIMUMU TEXHUYECKUMU XapaKTePUCTUKAMU:




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpeCTBA
KOMIIETEHIIUU

MObEMHO-TPAHCIIOPTHBIX MAIIUH. MexoceBoe pacctosinue A=600 mm;
Uucno 060poTOB BXOJHOTO Baja peaykTop N=98 00/MuH;
Iupuna 3youaToro Berma b=0,3m;
Marepuan 3y0uatsix konec Crans 40 XH;
Monynb 3y6a m=12;
[Ipenen BoinocauBOCTH it ctanu 40XH 6.1 =310 Mma;
VYron HakiioHa 3yobeB 3=20°.
2. IToamumHUK KauyeHUS:
JleUTeNbHBIN qHaMeTp OKPYKHOCTH 3yObeB Bajia 0o=0,32Mm;
Uucno o6opoTtoB N=22,2 06/MuH,;
BayTrpeHHuii quamerp noammnanka d=0,17w;
Y cunne Ha oguH noamunHUK 47,3kH;
Monyns yripyroctu E =2,1- 10°Ma;
Iinaa konrakTa 1=0,12M;

Kos¢ddunment ITyaccona . = 0,3.




CtpyKTypHBII

O1neHOYHBIC CPEACTBA

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs
KOMIIETEHIINH
Bnagets Benenus craTucTUKU TEXHUYECKOTO BbINOTHUTE OLIEHKY TEXHUYECKOTO COCTOSIHUS TEXHOJIOTHYecKoro odopynoBanust MIITM mo

COCTOSIHUSI TEXHOJIOTHYECKOTO 000PYI0BaHUS
C IIEJIbIO MPOTHO3UPOBAHUS TEKYIIUX
PEMOHTOB.

CIeAYIOUIEH METOIUKE:

1 BoimonuuTe. BU3yaabHbIA OCMOTpP 000PYAOBAaHUS C BBISIBICHUEM 3HAYUMBIX TTOBPEKIACHUN
AJIEMEHTOB, JehopMaluii METAITIOKOHCTPYKIIHIA, HAPYIIEHUEM T€OMETPUU, KOHTPOJIb
KOMIUIEKTHOCTH (Pe3ynpTaTsl ocMOTpa 0TOOpaxaroT B IPOU3BOIBHON opMe B JOKYMEHTE
OCMOTpAa I JalIbHEHIIer0 U3yYeHHS).

2. U3yunte cBeneHus no pakTuueckoil HapaboTke 000pyIOBaHUS U €T0 «BO3PACTA.

3. HpOBCI{I/ITe KpaTKI/Iﬁ aHaJI13 COCTOSHUS TEXHUYECCKOU U BKCHHyaTaHHOHHOﬁ AOKYMCHTAaIUU
(HCM " macropTa O60pyI[OBaHI/I$I, CBCACHUSA IO TCXHUYCCKOMY OCBUACTCIILCTBOBAHUTO,
l"pa(bI/IKI/I MMPOBEACHUS SKCIICPTU3 HpOMLIH_IJ'IeHHOI\/'I 0€30IMaCHOCTH U 3aKJIIOYCHHUS 10 HI/IM)
OI_IeHI/IBaeTC}I COCTOSIHUEC JOKYMCHTAIIUU U MMOPAAOK BEACHU .

4. Ilo CO6p€lHHOI>i HH(bOpMaHHH COCTAaBbTC IJIAH TCKYIIHUX PEMOHTOB, d TaK K€ HOMCHKIIATYPY U
KOJIMYECTBO 3allaCHBIX YaCTell HAa OCHOBHOE O60py,HOBaHI/Ie.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

Iloxka3arenu u KPUTECPHUHU ONCHUBAHHUA IK3aMEHa:

— Ha OIICHKY «OTJIHMYHO » — O0YyYaroIIUICs MOKa3bIBAE€T BBICOKUI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIICTCHIIMM, T.€. JOJDKEH 3HaTh HA3HAYEHUE M CYLIIHOCTb pPAa3JIM4YHBIX KOHCTPYKLUH,
000pyI0BaHUs, a TaK )K€ OCHOBHBIE METO/IbI TP OLIEHKE TEXHUYECKOT'0 COCTOSHUS U OCTaTOYHOI'O
pecypca TexHosjoruueckoro obopynosanuss MIITM; ymeTs npUMEHATh Bce U3BECTHBIE METO/IbI
pacdera mMpHU MPOEKTUpPOBaHWUHU JHeTane u y3inoB MIITM, rpamMoTHO 00OCHOBAaThH pe3yJbTaT
NPUHATBHIX PEIIEHUH, KOPPEKTHO BBIPAXKATh U apTyMEHTHPOBAHHO OOOCHOBBIBATH IPHHUMAEMbIE
pelieHus Mo pe3yjibTaTaM aHajdu3a OLCHKUM TEXHUYECKOTO COCTOSHUS TEXHOJOTHYECKOIO
obopynoBanusi MIITM; BnaneTs CIOCOOHOCTHIO COBEPIICHCTBOBAHHS TMPO(ECCHOHATBHBIX
3HaHUH M YMEHUH MyTeM HCIOJIb30BAHUS BO3MOXHOCTEH WH(POPMAIIMOHHON CpeJbl, HaBBIKAMHU
BE/ICHUS CTAaTMCTUKU TEXHUYECKOIO COCTOSIHUS TEXHOJIOTMYECKOIo 00OpYHOBaHMS C IEIIbIO
IIPOrHO3UPOBAHMS TEKYLIMX PEMOHTOB;

— Ha OLIEHKY «XOpOIIO » — 00y4Yaroluiics MOKa3bIBaeT CpeHUN ypoBEeHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH, T.€. JOJDKEH 3HaThb KOHCTPYKLMHU, Ha3HAUY€HUE, YCTPOMCTBO U YCIOBHUS pabOTHhI
obopynoBanusi MIITM, CTpyKTypy CYIIECTBYIOIIUX U TMEPCIEKTUBBI Pa3BUTHA O00OpPYIOBAHUS
MIITM; ymeTs IPUMEHATH CTAaHAAPTHBIE METObI pacyeTa IPU MPOEKTUPOBAHUH JIETAJIEN U Y3JI0B
KOHCTPYKUUH, NMPUMEHATh 3HAHUSA O KOHCTPYKIUAX, Ha3HAYCHMAX, YCTPOMCTBAX U YCIOBUAX
HKCIUTyaTallMM HOBBIX Y3JIOB M Jeraineld, mpumensemblx B MIITM, ocymecTtBiare cbop u
00paboTKy MH(OPMAIIH O TEXHUYECKOM COCTOSIHUU TeXHoJoruyeckoro obopynosanust MIITM;
BJIA/IETh HaBbIKAMU NpoekTupoBaHus B cuctemax CAIIP, coBpeMeHHbIMM METOaM  MOIY4YEHUS
OCHOBHBIX KOHCTPYKIIMOHHBIX MaT€pHaJIoB U CIIOCOOBI MOBBILLIEHUS! KayecTBa U3JIEINM, aHaIn3a
OLIEHKH TEXHUUYECKOT'0 COCTOSIHUSA TeXHOoJornueckoro oobopyaosanus MIITM;

— Ha OIEHKY «YJOBIETBOPUTEIHHO» — OOYYAIOIIUICS TIOKa3bIBae€T MOPOTOBBI YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMM, T.. JIOJDKEH 3HATh OCHOBHBIC TOHSATHS WM OINpEeAeNCHUSI
netaneit u  yzmoB MIITM, ocHoBHBIE TpeOOBaHUS K TEXHOJOTMYECKUM IMpoIeccaM
METaJTypruyecKoro Mpou3BOJICTBA, OCHOBBI KOMIIOHOBKU JIMHUI 00opynoBanus MIITM; ymets
BBITIOJIHSITh CTAaHJAPTHBIE pacyeTbl OOOPYAOBaHWS, JelaTh BHIOOP Y3JI0B M JeTajnei
obopynoBanus MIITM, mpumeHATh 3HaHWUA B TPOPECCHOHATHHOU NEATEITHHOCTH; BIIAJIETh
HaBBIKAMH JIETATH3alMA TPeOOBAaHUN TPHU ONMHCAHUHN (DYHKIIMOHAIBHBIX, IKCITyaTallHOHHBIX U
TEXHHUYECKUX  XapaKTepPUCTHK, OLEHKH TEXHUYECKOTO COCTOSHHS  TEXHOJIOTMYECKOTO
obopynoanus MIITM;

— Ha OILIGHKY «HEY/IOBJIETBOPUTEIBHO» — PE3yJbTaT 00yUEHHs HE JOCTUTHYT, OOy4Yaroluics He

MOXET IMOKAa3aTh 3HAHHWA HAa YPOBHC BOCIIPOM3BCIACHUSA U 00BICHEHHUS PIH(bOpMaI_II/II/I, HE MOXET
IMMOKa3aTbh MHTCJUICKTYAJIbHBIC HABBIKKW PCIICHUA ITPOCTHIX 3a4a4.

MeTtoauyeckue ykazaHus AJIsl NOATOTOBKH KypPCOBOi padoThl



KypcoBoii mpoekT mo aucuumuimHe «MeTauryprudeckiue MOAbeMHO-TPAHCIIOPTHHIE
marmmHbDy (MITTM) 3aHuMaeT 0co00e MEeCTO B KOMILIIEKCE CAMOCTOSITEIbHBIX Pa0OT CTY/ICHTOB.
[Ipu ero BBIMOJIHEHUH CTYJEHT JOJKEH HAYYUTHCS MPOCKTUPOBATh, KOMIIOHOBATh MAILUHY U3
OT/ICNIbHBIX, 3a4aCTyI0 CTaHJAPTU30BAHHBIX WM HOPMAJIU30BAHHBIX Y3JIOB: 3JIEKTPOBUTATENICH,
PEAyKTOpOB, My(T, TOPMO30B U T.I. BEITIOIHEHUE MPOEKTA CIIOCOOCTBYET TAKIKE 3aKPEIUICHUIO U
YIIyOJICHUIO 3HAHUWHM, TMONYYEHHBIX NpH u3ydeHuu kKypca MIITM wu npyrux IuCUMIUIAH —
YyepyeHwus, [eTajiei MalluH U T.J.

Llenp, crosimas mepe KypcoBbIM MPOEKTOM, PETJIAMEHTUPYET 0OBEM BBITIOIHIEMOM
pabothl. [TpoeKT 1oMmKeH COCTOATh M3 rpadUUecKOil YaCTH U pacueTHO-TOSACHUTEILHON 3aIHCKH.
B HeM HeoOxoanMo pa3paboTaTh y3/Ibl MAIIMHbBI, CKOMIIOHOBATh BCIO MamuHy. [ToaTomy
MUHHMAJIbHBIN 00beM rpadudeckoii yactu — qBa nucta ¢popmara 24 (A 1).

Ha nepBom mnmcre paspabaTbiBaeTcst OO BUI MAIIMHBI, HA BTOPOM — KaKOH-JINOO ee y3e

WIM MEXaHu3M. B NOsSCHHUTEIBHON 3amucKe IMPOU3BOJUTHLCA KUHEMATUYECKUU U HpO‘lHOCTHOfI
pacyYCThl BCEX Y3JIOB U OCHOBHBIX L[eTaneﬁ MalllMHBI.

Pa6oTta HaJl IPOCKTOM O0JI’KHA IIPOXOJAUTH B IBA OTalla.

Ha nepBom »3rTame BBIIIONHAETCS NPOEKTHBIM pacyeT YCTPOMCTBA M €ro 3CKU3HAsd
KOMITOHOBKA. [[pOEKTHBII pacyer cieayeT mporu3BOIUTH MO YIIPOUICHHBIM (hOpMYJIaM, TTOJIb3YsCh
TabaMIlAMH, HOMOTpaMMaMH M IO AHAIOTMU C JIEHCTBYIOIIMMHU MAalIMHAMHU. ODCKHU3HYIO
pa3paboTKy *KelaTeJIbHO BBINOJIHATh Ha MIJUITMMETpoBoi Oymare. ITocie BbIOOpa Bcex y3ioB U
JeTajiell IPOEKTUPYEMOI'0 YCTPOICTBA, a TAKXKE MOCIIE YBSA3KM BCEX Pa3MEPOB HA ICKU3HOM JIMCTE,
clleflyeT YTOUHUTh MaclITad yepTexa U MPUCTYIUTh KO BTOPOMY 3Taly BBIOJIHEHHS TPOEKTa.

Ha BTOpPOM DOTall€ IMPOU3BOAUTCS YTOquHHBIﬁ pacueT MEXaHU3MOB IPOCKTUPYEMOI'O
YCTpOﬁCTBa, O(l)OpMJ'ISIeTCH pPaCYCTHO-ITIOACHUTCIIbHAA 3allUCKa, BBIITOJHIAIOTCS YCPTCIKU.

BeinonHeHHBIN ¥ MOTHOCTHIO 0(OPMIIEHHBIN MPOEKT 3aIlUIIaeTCs Ha Kadeape B CPOKH,
PEIyCMOTPEHHBIE Y4eOHBIM IIAHOM.

Templ 111 KypCOBOTO MPOEKTA 110 AUCLUILIMHE

((MeTaﬂHprquCKHe MNOABLEMHO-TPAHCIIOPTHBIC MAIIMHBI)

Tema KYpCOBOI'O ITpOCKTAa JTaHHOHN JTUCUMILIMHBL THHOBOﬁ, " 3aKJIF0O4Yac€TCs B Ha3BaHUHU
((HpOCKTPIpOBaHI/IC TCJIC)KKH MOCTOBOT'O KpaHa 0611161“0 Ha3HA4YCHUA I'Py30IIOABEMHOCTBIO T

ToHHax mIs TPYy30IIOAEMHOCTH KPAHOB BLI6I/IpaCTCSI U3 psAda CTaHAAPTHBIX 3HAYCHMI.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUS KYPCOBOT0 NMPOEKTA:

— Ha OLICHKY «OTJINYHO» (5 6ayuioB) — paboTa BBINOIHEHA B COOTBETCTBUU C 33JJaHHUEM,
oOyJaronuiicsi ToKa3bIBaeT BHICOKHI YPOBEHb 3HAHUN HE TOJIBKO Ha YPOBHE BOCIIPOU3BEIACHUS U
00BsicCHEHUS! HH(POPMAIMH, HO U UHTEIJICKTyaJIbHbIE HAaBBIKU pELIeHHs Mpo0JeM U 3a/1ad,
HAXO0X/ICHNS YHUKAJIBHBIX OTBETOB K ITPOOJIeMaM, OLEHKU 1 BHIHECEHUSI KDUTHUECKUX CYKJICHUM;



— Ha OIICHKY «X0po1o» (4 6amna) — paboTa BHIMOJHEHA B COOTBETCTBUU C 33JIaHUEM,
00yJaromuiics TOKa3bIBACT 3HAHMS HE TOJIHKO Ha YPOBHE BOCIIPOU3BEICHUS H OOBSICHEHUS
uH(OpPMALIUU, HO U UHTEJUICKTyalbHbIC HABBIKH PEILICHH TPOOJIEM U 3a]a4, HAXOXKICHUS
YHUKAJIBHBIX OTBETOB K IpobsieMawm;

— Ha OLICHKY «y/J0BJIETBOPUTEJIBHO» (3 Oayia) — paboTa BHINOIHEHA B COOTBETCTBHHU C
3aJjaHleM, O0YJaIOINIICS MOKA3bIBACT 3HAHUS HA YPOBHE BOCIIPOU3BENCHUS U OOBSICHEHUS
UH(OPMALINHU, UHTEIUIEKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OIEHKY «HEeY/I0BJIETBOPUTEILHO)» (2 Oata) — 3alaHue MPerno1aBaTeis BHITOIHEHO
YaCTUYHO, B TIPOIECCE 3AIIUTHI paOOTHI 00YJAIOIIUNCS JOMYCKACT CYIIECTBEHHBIC OIIMOKH, HE
MOJKET MOKa3aTh MHTEJUICKTYaJbHbIE HABBIKUA PEIICHUS TOCTABICHHOM 3a/1a4u.

— Ha OLIEHKY «Hey/AO0BJIeTBOPUTeJIbHO» (1 Oami) — 3a1aHue npernoaaBaress BbIIOIHEHO
YaCTUYHO, OOYYAIOUIMICI HE MOXKET BOCIPOU3BECTH M OOBSICHUTH COJIEPKAHHE, HE MOXKET
[I0KAa3aTh MHTEJUIEKTYyalbHble HABBIKU PEIICHUSI IOCTABJIEHHOM 3a/1a4H.



