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JIncrakTyanu3anuupadouennporpaMmmsl

Pabouast mporpaMMa repecMoTpeHa, 00Cy>KzieHa ¥ ofi00peHa zyist peanu3aiuu B 2020 - 2021
yueOHOM rojly Ha 3aceZlaHuu KadeApbl ["'OpHBIX MalllH ¥ TPAHCIIOPTHO-TEXHOJIOTUYECKUX

[Tpotokos ot 1 centsopsi 2020 1: Ne 1
3aB. Kadepoii A.[l. Konbra

T

V4
Pabouasi mporpamma repecMoTpeHa, 00cy»kieHa 1 ofobpeHa Ajist pean3anuu B 2021 - 2022

yueOHOM rofy Ha 3acejaHnu Kadeapsl ['OpHBIX MalllMH ¥ TPAHCIIOPTHO-TEXHOJIOTHUECKUX

ITpoTokon ot ___ 20 . No
3agB. Kadeapoii A.[l. Kosbra

Pabouasi mporpaMmMa nepecMoTpeHa, 00cy»ieHa 1 of00peHa fiyist peanu3saiuu B 2022 - 2023
yueOHOM roy Ha 3acejaHuu Kadeapbl ['OPHBIX MalllMH ¥ TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[IpoTokon ot ___ 20 1. No
3aB. Kadepoii A.[l. Konbra

Pabouast mporpaMMa repecMoTpeHa, 00Cy»KzieHa ¥ ol00peHa zijist peanu3aiuu B 2023 - 2024
yueOHOM TO/y Ha 3acejaHuH Kadeapbl ['OpHBIX MaIlIMH U TPAHCIIOPTHO-TEXHOIOTMUECKUX

[TIpoTokon ot __ 20 . No
3aB. Kadepoit A.[l. Konbra

Pabouast mporpaMmMa rnepecMoTpeHa, 00cy»kzieHa 1 ofo0peHa /s peanu3aiuu B 2024 - 2025
yueOHOM rojly Ha 3aceZlaHnu Kadeapbl ["'OpHBIX MalllH ¥ TPAHCIIOPTHO-TEXHOJIOTUYECKUX

[TpoTokon ot __ 20 . No
3aB. Kadepoii A.[l. Konbra

Pabouasi mporpamma rnepecMoTpeHa, 00cy»keHa 1 ogobpeHa Aj1s peanu3anuu B 2025 - 2026
yueOHOM rojly Ha 3aceZlaHuu Kadeapbl ["'OpHBIX MalllMH ¥ TPAHCIIOPTHO-TEXHOIOTUYECKUX

[TpoTokon ot ___ 20 . No
3aB. Kadeapoii A.[l. Kosbra

Pabouast mporpaMMa nepecMoTpeHa, 00cy»eHa 1 of00peHa fiyist peanu3saiuu B 2026 - 2027
yueOHOM rofy Ha 3acejaHuu Kadeapbl ['OPHBIX MalllMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[IpoTokon ot ___ 20 1. No
3aB. Kadepoii A.[l. Konbra




1I1e/1M0CBOeHUAJUCIUTI/IMHBI(MO/YJIs1)

LensimuocBoenusigucuuriinHbi(Moy i) « MEXAHU3ALIATOPOTI'OITPOU3BO/JCTB
A»SBIIAIOTCA:
(opMHpOBaHKENPa3BUTHECTIOCOOHOCTUKAHATN3YUCHHTE3YKOHCTPYKLMMMAIIUHIOO0PYZ0BaHUST
OPHOTOIIPOU3BO/ICTBA;
(hopmMrpoBaHKENPa3BUTHECTIOCOOHOCTHAHATM3UPOBAaTHCOCTOSIHUEUTIEPCIIEKTHBBIPa3BUTHAT OPHbI
XMaIIMHIO0O0PY/J0BaHUS, MX TEXHOIOTUUeCKOT0000Py/A0BaHHUSIMKOMI/IEKCOBHanx0ase;
(hopMHpOBaHKENPA3BUTHECTIOCOOHOCTUITPOBOAUTECTAHAAP THBIEUCITBITAHUSMALITTHTEXHOIOTYe
ckoroobopyioBaHus;
(hopmMrpoBaHKEeNPa3BUTHECTIOCOOHOCTHAHATM3UPOBAaTHCOCTOSIHUEUTIEPCIIEKTHBBIPA3BUTHSAT OPHbI
XMalIlVH,UXTeXHOJIOTMYeCKOroo00py/J0BaHUSMKOMITIEKCOBHAaNX0a3e;
(hopMHpOBaHKENPa3BUTHECTIOCOOHOCTHOTIPE/[eIATHCIIOCOOBIIOCTIKEHUSILIeIEUTTPOEKTa, BBISIBIIST
BIIPUOPUTETHIPELIeH13a/1aulIPUITPOU3BO/ICTBE, MO/lePHU3ALIMMMPEMOHTeT OPHbIXMAILIMH, UXTeXHO
JIOTUYeCKOr0000pyA0BaHUSMKOMIUIEKCOBHaNX0a3e;
(opMrpoBaHKenpa3BUTHECTTOCOOHOCTHPa3pabaThIBaTLKOHKPETHIEBAPUAHTHIPELIeHUATIPoOieM
NIPOU3BO/ICTBA,MO/lepHU3ALMMUPEMOHTar OpHbIXMallIMHH000PY/10BaHK, IPOBOJUThaHAIU39TUXB
apUaHTOB,0CYIIeCTBIISATHIIPOrHO3UPOBAHUETIOC/IeICTBUI,HaX0JUTEKOMITPOMICCHBIEPEILIeHUSIBY C
JIOBUSIXMHOTOKPUTEpHaTbHOCTUMHEONpe/le/IeHHOCTY;
¢opmMrpoBaHrenpa3BUTHECTTOCOOHOCTHPa3pabaThIBaTbCUCII0/Ib30BaHMEMUH(POPMALIMOHHBIXTEXH
0JIOTMI,KOHCTPYKTOPCKO-

A 7T TT T T A AT T TT A TEATIT TR AT T TITITA T T AT AT TAT A T AT AT T AT TYITTTITTR A4 T AT T TTTAT TN Y TAR AT T A R mnrrAammanmsrr v s

2MecToauCIUIUTHHBI(MOAY/IS1)BCTPYKTypeodpa3oBaTe/IbHONIIPOrpaMMbI

[ucrprnmHaM exaHU3aLMsSTOpPHOT OTIPOM3BO/ICTBABXOAUTBOA30BY0UACThY UeOHOTOTI/IaHa
obOpa3oBaTe/TbHOUITPOrPAMMBI.

[ sti3y 4eHUsI JUCLIMTTUHBIHe00X 0 TUMbI3HAHUSI(YMeHUsl, B/IaieHus1 ), ChOPMUPOBaHHBIEBD
e3yJ/IbTaTen3yUeHHs I JUCLUIIMH/TIPAKTUK:

YuebHasi-
TMPAKTUKATIONOTyYeHUIOTIepBUYHBIXTIPO(eCCHOHATbHBIXYMeHUMMHABLIKOB, BTOMUKMCJ/IeTIePBUUHBI
XyMeHUNMHABbIKOBHAYYHO-UCC/Ie/[0BaTeIbCKOMeATeIbHOCTH

3HaHusI(yMeHus, BiaZieHus1), 101y UeHHbIeTIPUH 3y UeHUHJaHHO M AU CLIUTTUHBIO Y Iy THE0 6 X0
JUMBIJISIN3Y YeHUSI JUCLIUTIIMH/TIPAKTHK

O6ocHOBaHMe TIPOEKTHBIX pelleHri

HayuHo-uccnenoBaresbckast pabora



3Kommnerenunodyuaromerocs,popmupyemMbieBpe3y/IbTaTe0CBOEHHS

AVCIUIUTUHBI(MOY/Is1) UIVIAHUPYeMblepe3y/IbTaTbI00ydeHH s

Bpe3ynbTaTeoCBOeHUsAUCLMTUTMHBI(MOIY/Is1) « MeXaHU3aLMsAT OPHOT OTIPOU3BO/ICTBa» 00y
YaroLUICsA0/DKeH001ajaThCrie [y FOLUMUKOMITe TeHLIASIMU:

CTpyKTYypHBIi [T1aHMpyeMblepe3y/IbTaTbIO0yUeHUST
5/IeMeHT
KOMITeTEHLINU

OIIK-6  roTOBHOCTBIO HUCIIOH30BAaTh HayUYHbIe 3aKOHBI U METO/[bI TIPU OLIEHKEe COCTOSTHUSI
OKpYy>Katollleii cpeibl B chepe GyHKIIMOHUPOBAHKS TTPOM3BO/CTB M0 IKCILTyaTal[MOHHOM
pa3Bejike, 100bIue 1 repepaboTKe TBEP/bIX M0JIe3HBIX UCKOTIaeMbIX, a TaKXKe TIPU CTPOUTE/TbCTBE
Y 3KCITTyaTallvy TIO3eMHBIX 00HEKTOB

3HaTh OcHoBHbIe (pM3HYeCcKre 3aKOHbI JIeXKallje B OCHOBE pa3pylleHust
TOPHBIX MOPOJ,

Ymets COCTAaBJISATh CXeMbI Harpy>KeHUs Ha 371eMeHThbl pabounX OpraHOB rOPHbBIX
MallvH

Bnagets HaBbikamu pacueTta Harpy3okK

[TK-8 roToBHOCTHIO MPYHMMAaTh y4YacTHe BO BHEJpDEHUM aBTOMAaTHU3UPOBAHHBIX CUCTEM
yTipaBJieHUs IPOU3BO/CTBOM

3Hatb OcCHOBHBIE NPYHLUIBI aBTOMAaTU3aLMU TeXHOJIOTMUeCKUX TIPOLIeCCOB.
Vcronb3yembie IPUOOPHI U OCHAIIIEHHEe

Ymets Ocy11ecTBSTh TIOMCK 110 6a3aM /JaHHBIX MaTepHasIoB 10 ABTOMAaTU3aL[UH
OCHOBHBIX Oflepaljyii TOpHOTO MPOU3BO/ICTBA

Bnagets HaBbikaMu UTeHUsI TeXHOJIOTHUeCKUX, (PyHKLIMOHATBHBIX, CTPYKTYPHBIX
cxeM

[IK-17 roTOBHOCTBIO MCII0/Ib30BaTh TEXHUUECKHE CPeLCTBA OMBbITHO-IIPOMBILITIEHHBIX
HCTIBITAaHUH 000pYyI0BaHUS M TEXHOJIOTHI MNP KCIUTyaTallMOHHOW pa3BeJKe, T00bIUe,
repepaboTKe TBEP/BIX M0JIe3HBIX UCKOTIAEMBIX, CTPOUTE/TBCTBE U SKCITyaTalluy TI03€MHbIX
00BeKTOB

3HaTh [TpubopHOe OCHallleHre UCTIO/Ib3yeMOe B TOPHBIX paboTax

YMeTb [Tonb30BaThCs reofie3ndeCKUMH pubopamu

Bnagets HaBbikaMM cOCTaB/I€HUS reoie3nUeCKUX CXeM




4.CTpPyKTYypa,00hEéMHCO/|ep;KaHUe U CIUIUTHHBI(MO/YJIs1)
OO111asTpy ;0eMKOCThJUCLIUT/IMHbICOCTaB/IsieT33aueTHbIXeinHUL 1 08aka/l. yacoB,BTOMUKCIIE:

—KOHTaKTHasipabota—8,7aka/j.uacos:
—ayJUTOopHasi—8aKa/|.uacos;
—BHeayauTopHas—0,7akaz.uacoB
—camocTosiTesibHasipaboTa—95,4aKa/|.uacos.;

—TIOATrO0TOBKaK3auéTy—3,9aKa/.yaca
dopmaarTecTaruu-3ader

L§ Bup | @opmar
AypuTopHas % cam | exywero [ Ko
KOHTaKTHasipaboTta : E octo| KoHTpor | K0
Paszen/Tema 2, (Bakap.uacax) E & |saren|sycnesa [ mn
JUCLIUTIIMHBI 2 % E’ LHO | EMOCTHH | eTe
na6. |mpakr| 5 & | # [MPOMEX| mr
ek | sam. | sam. | 2 paGo| yTOUHOH |
S Thl |aTTecTan
1.CTpyKTyparopHeIXxMalivH
1.1KnaccuduKarmsnooCHOBHLIMBH/IaAMTEXHOJTOTHII00 2 1 6 Ipo | Cobecen | TIK
BIYMTIOJIe3HBIXMCKOTIAeMBIX. Ml epapXusKiacCurKaLUiA. pabo| oBanue | -
KnaccudukarpsmnoocHOBHBIMBHJAMTEXHOJIOTHHA0ObIUM TKa 17,
T0JIe3HBIXMCKONaeMbIX. lepapxusikiaccuyuKaLui. JIeK OIl
CTPYKTYparopHbIXMallliH.001[1iepacueThbl Lo K-6
OB1LasACTPYKTYPaCOBPEMEHHBIXTOPHBIXMALLIKH. HHO
OCHOBHBIE3aKOHBICOXPAHEHUSIM0AIaHCOBBIECOOTHOLIIEH! ro
by Mar
OCHOBHBIECTPYKTYPHbIE3/IEMEHTHITOPHBIXMAIIIMH, UXCBS epua
3u.banaHCcoBbIeCOOTHOLLIEHUATIONIPOM3BOJUTETEHOCTUHI na.
MOIIIHOCTH. 3a/1auu, J/ISIpelLIeHUSIKOTO PBIXUCIIO/IB3YI0TCS Cam
6aslaHCOBBIECOOTHOIIIEHHS. 0CTO
ATes
bHOE
n3y4
eH!
e
BBI[|
efeH
HBIX

TeM




1.2V crioTHUTE/TbHBIEOPTaHbINO PHBIXMAIITHH
KnaccuhukalisinCrioTHUTe/TbHBIXOPTaHOB.
6apabaHHbIe, ITHEKOBbIE,IUCKOBbIE, [[eITHbIe,
[IVICKOBBIE,KOPOHYATHIEUTUIAHE TAPHBIEO PraHbI
BLIEMOYHBIXMAIIIAH
HasHaueHHerCII0/THUTe/IbHBIXOPTaHOBUUXK/TaCCHU(HKaI]
st OCHOBHBIETHITBIMEXaHU3MOBpa3pyieHst. bapabanH
bl€,ITHEKOBLIE,TUCKOBbIE, [[elTHbIeMeXaHU3MbL. By poBbIe,
KOpOHYAThIe,[JIAaHEeTaPHBIEMCTPYTOBbIEOPraHbIpaspyiie
HUS.
OpraHbIpa3pyIieHUAHBBIEMKHATIOPO/IbIBMAIITHAXTEPHUOJ
Hye-CKOroZlelCTBUS

IIpo
pabo
TKa
JIeK
111200)
HHO
ro
Mar
epua

Cobecen
OBaHue

IIK

17,
OIl

1.3V crio/HUTeTbHBIeOPT aHBIT O PHBIXMALLIVH
K/IacCU(UKALMSUCIIONHUTeIbHBIXOPraHOB.
6apabaHHbIe,ITHEKOBLIE,IUCKOBBIE, LIETTHbIE,
[IVICKOBbIe,KOPOHUAThIeUT/IaHeTapHbIeOpTaHbl
BbIEMOYHBIXMAILIMH
HasHaueHHenCIO/THUTeNbHBIXOPTraHOBUMXK/IaCCU(UKAL]
vs1. OCHOBHBIETUITBIMEXaHU3MOBpa3py1eHust. bapabanH
ble,llTHEKOBbIe,IUCKOBbIE, L|elTHbleMeXaHU3Mbl. BypoBble,
KOpOHUAaThle, [/IaHeTapHbleCTPYrOBbleOpraHbIpaspylie
HUSL.
Opranblpa3spylIeHUsUBbIEMKUTIOPO/bIBMAIIHAXIIEPUOZ,
W4yecKoro/iefcTBust

IIpo
pabo
TKa
JIeK
L0
HHO
ro
Mar
epra
na.
Cam
ocTo
sATes
bHOE
n3y4
eHU

BBIJ
ene”
HBIX
TeM

Cobe6ee
JIOBaHKe

OIl




1.4KvHeMaTHKa/IB)KeHHs13/IeMeHTOBPAa3pyILeHHIN
y/ie/IbHble3aTpaThIMOLIHOCTH
Crnioco6bIpa3pyeHUsITOPHBIXTIOPOAUTTPUHLIMITHA/TBHbIE
CXeMbIBO3/lelCTBUsIHaMacCHB. MexaHHuecKoepaspylieH
ve—
OCHOBHOMCIIOCOOBBIEMKH. Pe3eL{CHIIbL, AefCTBYIOIIeHa
HeTo.Y fie/IbHbIe3aTPaThIMOIHOCTUHBIMSIHUEeHAaHUXPa3J/l
UUHBIX(haKTOPOB. TONMIMHACTPY>KKATIPUPAOOTEOCHOBHBI

XOpraHoBpaspylLleHusieeB/IUsHeHay le/IbHble3aTpaThl 1oU 6 IK
MOILIHOCTH. -17
Jlekuun6u?.I'nybuHape3aHusnprupaboTeopraHoBpaspy
ieHusioapabanHoroTUna. MuHUMa bHast, MaKCUMaJTbHast
HCpeAHSATITy OMHape3aHNsI(TOMI{MHACTPYKKH ). VIcTIomHI
TeJTbHbIeOPTaHbIPa3PYIIEHUSATIOPO/Ib1,00eCTIeUNBAIOIITe
PaboTyCIIOCTOSTHHOUTOJIIMHONCTPYKKH(1IerHOHbap,Ko
BIIIOBasipama,CTpyT, 0y 1b03ep).OcobeHHOCTHHCUHCIIeH
Ys13aTPaTMOLJHOCTUUIIPOX3BO/JUTE/TbHOCTHOCHOBHBIXTH
TIOBUCIIO/IHUTE/IbHBIXOPTaHOB

IIpo

pabo

TKa

JIeK

11200}
1.5ITorpy304Hble0praHbIrOPHBIXMAIIVH HHO
Heo6X0ANMOCTHIIPIMEHEHHUSIIIOTPY30UHBIXY CTPOHCTBEB ro K
bleMOUHbIXMalIMHaX. CoOBMellleHHeNor py3Ku1paspylieH Mar
VSIBUCIIO/IHUTE/IbHbIXOPraHaX. KoHCTpyKTUBHbIeCXeMbIn ” 18 |epwa Cobecep 1_7
OTpeieieHre3aTpaTMOLHOCTH. na. | oBaHue Ol',I
ITorpy30uHbleopraHbIepruoANUeCKOr OMHeNpepbIBHOT O/ Coc K-6
eHMCTBUSL. MalHbLISICK/TaIP OBaHUSIUTIE PEBAIKUO0Tb TaBJl
X0 0BeMOBTOPHBIXTIOPOJ, eHu

e

TexXH

oJioT

nuuec

KHUX
Wroronopasgeny 321 38

2.MexaHu3MblIlepeMelleHUSUII0jauun




Amna

Jn3

KWH

ema
2.1T'yceHNYHBIeJBIKUTETU K
CxemaryceHnuyHoroerxuressi. KuHeMaTrkaryceHMuHOroobeoa. [leificTBUTe TbHAsIUTEOPE CI/;C
THYeCKasiCKOPOCTH, 0yKcoBaHHe. MOIITHOCTh/|Is1ABIDKEHHUSTIONPSIMOM, MOIITHOCTB Y CJTOBHSIB TaB
03MOJKHOCTU/BIKeHUS. I I0BOPOTIy CeHUUHOT OIBWKUTEJISL. Y paBHEHUSIPABHOBE CUSTUMXPelll A orm Cobecen | [TK
eHre. KuHeMaTHKarnoBOpOTaUMOLHOCTb /11T OBBIIIO/THEHUSI. oBaHue |-17
HasnaueHnemMexaHU3MOBIIepeMellleHUAuNoauy, uxkaaccupukanys. CopMellieHHepyHKLIN ¢
HnepeMelreHUAMAIIHHUIOJAYHHCTIOTHATEIbHBIXOPraHOBHa3a001. ¥ cioBust, cobmoieHrneK KH
OTOPBIX0OeCTIeUNBaeTBO3MO>KHOCTHBBIIOTHEHUSIMaHEBPOB, CO/IePKALIXTOBOPOTHI. Tel/l;/‘[;

CKHU

X

cxe

M
Wroronopaspeny 7
3. KoMM/1eKChIJ/ISITI0 /13 MHBIXTOPHBIXPaboT
3.1TTpoxo/1ueCKUeNOUUCTHBIEKOMOAHEI 2| Ana | Cobecen | TIK
ITpoxo/1ueCKHeMOUNCTHBIEKOMOAHHBIMKOMITIEKChIHauX0CHOBe. O61actunpumereHnst. OcH 0] 3 | oBaHue |-17
OBHBIETUMBITPOXOJUeCKUXMaIH. [IpoxoquecknekoMbaiiHpI0y poBoroTHa. MOIHOCTU AT ,| KOH
smxpaboTblL.IIpoxogueckreKoMOaiHbICTIIaHe TAPHO- 4| cTpy
JIUCKOBBIMHUHCITO/THUTeTbHBIMAOPTraHaMy. MOITHOCThAIAMXPaboThL. OTIpejesieHHey CUITHUSITT KLU
opaun. CaMoXo/{HbIeBaroHbl. OurCcTHEIEKOMOaiHBL. O CHOBHBIE3aBUCHMOCTH/ISIOTIPe/le/IeHH i
SIHArPy30KUMOI[HOCTH. MeXaHU3MBINO/[auHOYHNCTHEIXKOMOAHOB Marl

VH

Brigy

efneH

ne

OCH

OBH

BIX

cocT

aBJs

oy

ux




Coc

TaBJ

eHU
3.2MexaHu3MpOBaHHbIEKpeIn e |y
CrocoObIKperIeHUATOPHBIXBBIPab0TOK. [ IpMeHeHHeruIpoMeX aHU3UPOBaHHBIXKperei. T cxe | PeACTd
WIbIKPereiiXKOHCTPYKTUBHbIeCXeMbl. BEIOOpKpeneliB3aBUCUMOCTHOTTOPHO- 1l I ™ Bn;;l:ec
reoJIoru4eCcKUXyC/I0BUH. O]Harp Co6ec.e,q
OuncTHBIeCXeMblMXapaKTepHarpy3o0K, el CTBYIOIIMXHaKpeny. [ 'opHoelaB/ieHeHaBepXHSK yKe| e
KpeITH, eroB/IMsIHAeHaBbIOOpKpenrunopaboueMy COrpOTHBIIEHHIO. HUs

Ha

Kpe

it
Urororopaszeny 1 1(3
4. MaIvHbIMKOMITIEKCBIAISIOTKPBITLIXTOPHBIXpaboT

AHa

Jn3

KOH

CTpy

KLU
4.1KnaccudrkanysiMaliiHUOCHOBHBIECXeMBIPaboT "
KapbepreroocHoBHbIe3/1eMeHThL. CIOCOOBII0ObIUMUTIPUMEHsIEMOe000pyAoBaHe. BpieMou 0 1\1/;{:11
HO-TIOTPY30YHbIEUTPaHCIIOPTUPYIOLeMAILIMHBI. Big Cobecen | [TK
Jlek1usi15.060CHOBAaHHEOTKPHITOrOCIOCo0a[00bIYHII0Ie3HBIXUCKOTIaeMbIX . OCHOBHBIECX e é enen| OBaHME -17
MbIPa3pabOTKUMEeCTOPOXK JeHUH. DKCKaBaTOPbIH e
KapbepHblecaMoCBasbl

OCH

OBH

BIX

cocT

aBJs

oy

AHa

13

KOH

CTpy

KLU
4.2DKCKaBaTOPBIMMOLITHOCTB/IIpaboThI .
OCHOBHBIXMeXaHHU3MOB Coc
KrnaccugukarusskckaBaTopoB. KOHCTPYKTHBHBIECXEMBIOJHOKOBILIOBLIXUMHOT OKOBIIOBBIX | | O 1| Taen CoBeces | TIK
9KCKaBaTOPOB. MOILHOCTh//IANPHUBOL0BMEXaHU3MOBTSITH,I0BOPOTAIIaTGOPMBIMHAIIOPA. , ol 1 | Cparme |-17
Jlexknyisi16.9KCKaBaTOPbIHENPePLIBHOT O/leHCTBUS. VICIIOTHUTe TbHBIeOPTaHbITUITapoTopuM | | 5 e
HOTOKOBIIIOBasipama.OcobeHHOCTUHXpacyeTaHay CTOHUMBOCTEUACUHC/IEHUSITIPOU3BOIUTET KUH
BbHOCTUHCIIO/IHUTE/IbHBIXOPTaHOB. ema

THYe

CKHU

X

cxe

M
Wroromnopaszeny 1 2
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BCoOTBeTCTBUHCYYeOHBIMIIAHOMITOAMCLIUTTHHETPEy CMOTPEHBIC/Ie Y FOLLIeBU/bI3aHSI
THIA: JIEKLIAY, [TPaKTHUeCKUe3aHSATHs1,Jab0paTOPHbIe3aHATHS, CAMOCTOsI Te/TbHAsspab0Ta,KOHCY /b Tal]
11,3a4€eT,KyPCOBOETIPOeKTUPOBaHHe,YK3aMeH.
YueOHbleayAUTOPUNAJISTIPOBEI€HUSI3aHATUI/IEKLIMOHHOT O THTIA:
-MyJ/IbTUMe/IUIHbIeCPeICTBaXPaHeHUsI, TiepeJauuHIpe CTaBIe HUSIMH(OPMaL|H.
YueOHbleayAUTOPUNISTIPOBEI€HUS3aHA THHA//IITIPOBE I HUSTIDAK TUYe CKUX 3aHS THIA:
-MyJIbTUME/IMIHbIeCPe/ICTBaX PaHEeHUSI, TIepeJaunHTIPe ICTaB/IeHUSIMH(OPMAaLIY;
-[10CKa,MyJIb TUMEeAUHHBIMITPOEKTOP,IKPaH.
YueOHbIeayAUTOPUHJISTIPOBEIeHUST PYIIOBBIXUUHAUBU/Y IbHBIXKOHCYIbTAL[UH, TEKY
IIeT OKOHTPOJISIMIIPOMEKY TOUHOMATTe CTaL[UM
-MyJIbTUME/IMIHbIeCPe/ICTBaX PaHEeHUSI, TIepeJaunHTIPe ICTaB/IeHUSIMH(OPMAaLIUY;
-[10CKa,MyJIb TUMEeAUHHBIMIIPOEKTOD,IKPaH.
YueOHbIeayAUTOPUHJISIBBITIOTHEHHUSIKYPCOBOT OTIPOEKTUPOBAHHS1, [TOMEILeHUSIISICAMOCT
osATeIbHOMPabOTLIOOYYarOLIXCSI:
[TepcoHanmpHBIEKOMITBbIOTEPBICTIaKeTOMM SOffice, BBIX010MBUHTEPHETUCOCTYTIOMB/IEKTPOHHY
1000pa3oBaTe/bHyOCpe/ly YHIBEPCHTeTa.
[MomeleHUSIAISIX PAHEHUSUTIPODHUIAK THUECKOT 000 CTy )KUBaHUSTy ue OHOT0000PYA0BaHMSI:
-CTeJUIaKU/ITXpaHeHHsTy ue OHO-HaT /IS AHbIXTTOCOOMnyueOHO-
MeTO/[UUeCKOHI0KYMEeHTal K.



[Ipunoxxenue 1
YueOHo-MeTOANUYECKOE 00ecrieyeHre CAaMOCTOATETbHOU PadoThl 00yYarOIUXCs

Mo aucturivHe «MexaHW3aLysi TOPHOTO TIPOU3BO/ICTBA» MPeSyCMOTPeHa ayAUTOpHas 1
BHeay/JJUTOPHasi CaMOCTosITe/bHasi paboTta 00yJarommuxcs.

AynutopHast camocTosiTesibHast paboTa CTYZEeHTOB Mpe/IioaraeT UHANBU/AYaTbHbIe
cobeceroBaHUs U COOOILEHMS Ha JIEKLUOHHBIX 3aHSATHUSIX, 3alUTY 1a00PaTOPHBIX paboT U
BBITIOJTHEHHE WH/IMBH/yaIbHBIX 33/JaHHI Ha MPAKTUYECKUX 3aHATHSX, BBITIOIHEHNE U 3allyTa
KyPCOBOTO TIPOEKTa.

CamocrosTesnbHas paboTa CTYZeHTOB COCTOUT U3 CIeAYIOIIMX B3aUMOCBSI3aHHBIX YaCTeu:

1) 3yyeHne TeOpeTUYeCKOTO MaTeprasa B popme:

¢ CaMOCTOsITeNIbHOE M3yuyeHre yueOHOW M HayYHOU TMTepaTyphl 10 TeMe

* [Touck foroyHUTebHOM UHpopMalu 1o Teme (paboTa ¢ bubnuorpaduueckum
MaTeprasiaMH, C 31eKTPOHHBIMH Orbmrotekamu 1 DOP, nHPOPMaIIOHHO-KOMMYHUKAL[IOHHbIE
cetu VIHTepHeT).

3HaHUs OTIpeZieNsIIOTCS pe3y/bTaTaMH CAauM SK3aMeHa, 3aJeTa.

2) [MToAroToBKa K MpakKTUYeCKOMY 3aHSITHIO U BBITIOJTHEHHUE TIPAKTUYECKUX PadOT.

CamocrosiTesibHasi paboTa BBITTO/THSETCS CTYZeHTaM{ Ha OCHOBe Y4eOHO-MeTOIUUeCKIX
MaTepyasioB JUCLUIIMHBI, TIPUBEJEHHBIX B paszese 7.

ITpumepHbIe 3afaHusl /IS NPAKTHYECKHUX 3aHATHI:

[nist mpeicTaBIeHHBIX 00PA3L[0B TOPHBIX MAIIMH OTPeZe/UTh:

- TEXHUUECKHEe XapaKTePUCTHKHY,;
- 00/1aCTh MCI0/Ib30BAHUS;
- IPUMEHUMOCTb B YCJIOBUSIX OTKPBITBIX U TIOA3eMHBIX PadOT.
3aganue 1

MV -U50D -CCLWB

3aganue 2
Belt
Cassette
enables the
MV-
U50D-CC
s to carry a
100m of Class _ 2000/4 belt that is
1200mm N wide.
¢ Note that 2 3 the belt could only be
handled in ; J% = aroof height of 2,5m.
=TT
General . i Purpose Cassette -
Closed 0 o
[cassette is - < supplied with
removable o X ply-wood covers
enabling the e oo secure storage and

transport of

180

materials



Commode Cassette

02000 L Capacity stainless steel tank

0Access Hatch for cleaning purposes

0Camlocfittings on discharge

0Purpose built, robust toilet assemblies for mining environment
ORemovable screens and doors for privacy

ILow Profile design

0Pump supplied for discharge into Municipal Sewage System




3aganue 3
MYV -U50D -PT
GENERAL PURPOSE

General Purpose Transport Utility Vehicle
Oversatile design lends itself to a multitude of applications and can be easily modified to suit

specific customers requirements

3aganue 4
MauuHbI /1 TOPKPeTHPOBaHMS
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MaiuHbl /11 TOPKPeTUPOBaHMS
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3aganue 6
MauuHbl /11 TOPKPeTUPOBAHMS
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TpaHcnopTep /I MepcoHa/ia
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3aganue 8

ITorpy304Ho - AOCTaBOYHbIe MAIIMHbI

00O «APM3 I'opHble MalMHbD» (BXOAWUT B KOHTYD yIIpaB/ieHUs1 Y paHOBOT'O XOJIJUHTa
«APM3»/T'opHopyiHbIM quBK3U0OH ["ockopriopaiuu «PocaTtom») BriepBbie B Poccuu Hauano
CepurHOe MPOU3BO/CTBO MOIPY30UHO-/J0CTABOYHBIX MALLKH C IPUBOZOM OT aKKyMyJIiTOpa
«ARGO I1IM 140 b».

[Tpou3BO/CTBO TOPHO-ILIAXTHOM TEXHUKU OpraHu30BaHo B KpacHokameHcKe (3abaiikambCKuid
Kpai), Ha ruionjajike [IprapryHcKoro mpor3Bo/ICTBEHHOTO TOPHO-XUMHUYECKOr0 00beIHEeH s
(ITAO «IIII'XO», BXOAUT B KOHTYP yIpaB/eHUst Y paHOBOro xonguHra «APM3»). [Ipoekt
peanusyetcs B paMkax CorsaiieHus 0 NPOMBIILIJIEHHOM NTapTHEPCTBE MeXy Y DaHOBBIM
XONAUHTOM «APM3» 1 dpaHIly3cKoii KoMIiaHuel Aramine, KOTOpoe ObLIO 3aK/II0UEHO B arpesie
2019 roga. Oneparopom mnpoekra siBiissercst OOO «APM3 I'opHble MalluHb». JIoKanusauus
npou3Bo/icTBa B KpacHOKaMeHCKe M03BOJIUT 00eCTieunTh BHYTPEHHHE TOTPeOHOCTH
I'ockopriopanyu «Pocatom» ¥ BEIMTH C KOHKYPEHTOCTIOCOOHOM TIPOAYKIMel Ha BHEITHUNA
PBIHOK.



ARGO TIIIM 140 b pa3paboraHa [yii TIOA3eMHBIX pabOT Ha  Y3KOXKWIbHBIX
MecTopoXxaeHussx. OHa umeeT wwMpuHY 1,1 meTpa, rpy30nogbeMHOCTh KOBIIa 1,3 TOHHBI.
Hpurarens MoiHOCTEI0 50 KBT M 070K MOHHO-/MTHEBBIX OaTapell 00ecrieurBarOT BBICOKYHO
MOOM/ILHOCTb, aBTOHOMHYO paboTy [0 ueThIpex 4acoB, HU3KWH YPOBEHb IIyMa, MUHHUMAaJIbHYHO
TEIVIO0T/Aady, OTCYTCTBHE 3ara3oBaHHOCTM B 3aboe. MalHa 3HAYUTEILHO TIPEBOCXOUT
TpeOOBaHMUS POCCUMCKHMX CTaHAAapPTOB B c(hepe MPOMBIIIIEHHOM 6€30T1acHOCTH.

«HoBBbIe TIOrpy304HO-Z0CTAaBOYHBbIE MAIlMHBI II03BOJIAT HaM KayeCTBEHHO U HaJle)KHO
BBITIOJIHATL OMepaLui 10 OTrpy3Ke M TPaHCIIOPTHPOBKE PYZAbl BHYTPM OUMCTHBIX OJIOKOB.
Ilepexos, Ha HOBYIO akKKyMYJ/IATOPDHYK) Y3K03aXBaTHYK) TeXHUKY — 3KOHOMHUYECKU
1jesilecoobpa3Hoe pellleHre, HarpaB/ieHHOe Ha COKpalljeHHe OTepaliMOHHbIX 3aTpaT U MOBbIIIeHUe
KauecTBa Z0ObIUM PYAbI», - OTMETH/ reHepasbHblid AupekTop [TAO «IITII'XO» MBan Kucenés.

«APM3 T'opHble MalllMHbI» CTaja MepBOM M Ha CerojiHs eJWHCTBeHHOW KOMITaHWel B
Poccun m CHIY, 3anmycrvBlIer NPOU3BOJACTBO TOPHO-IIAXTHOM TeXHWKM Ha JIMTUH-WMOHHBIX
akKKyMysisiTopax. Mbl aJanTvpoBaJd KOHCTPYKTOPCKYH) M TeXHUUECKYH [JOKyMeHTaLUuU
Aramine o poccuiicKue CTaHAapThl, OPraHU30BaN TeXHOJOTUYEeCKHH MPOLiecC — COOCTBEHHOe
MPOM3BO/ICTBO PAMHOM KOHCTPYKLIMM, CTpel U KOBIIeH, cOOpKY zAeTaned KOpmyca, YCTaHOBKY
KOMIUIEKTYIOLMX, MyCKO-Ha/laAKy MamuH. CriefylomyM 3TaroM CTaHeT —JIOKa/liW3alus
MPOM3BO/CTBA JIMTUI-UOHHBIX aKKyMYJ/ISITOPOB U PACLUIMpPeHre MPOAYKTOBOU JTMHENKU IPYTUMU
BU/IaMU TI0/I3€MHOW TeXHUKW» - MPOKOMMEHTHUPOBA/ UCIOMHUTeNbHbIN AupekTop OO0 «APM3
I'opHble MaivHb» Mirops CeMeHOB.

[TepBbIli CcepuiiHbIe S5K3eMIUISIPbl YK€ TMPOLLIM 3aBOJACKME WCIbITAaHUSI W B ampese
OTITPABATCS Ha OTPabOTKY ypaHOBBIX pyAHHUKOB ITAO «IITII'XO». B 2021 romy ARGO I1IM
140 b BbliileT HAa POCCUMCKHAW PBIHOK, a 3aTeM IIOCTeeHHO CTaHeT [OCTYyMHAa B CTpaHax
TaMOKeHHOr'o Coro3a.



3aganue 9

CBII-250MHA-32 Sl Sl

OcHoBHbIe TexHH4YeckHe nnapamerpsl A1 OAO «PYCAJI AunHCK»

ITapameTpsbI 3HaueHUA
ITnameTp OYpUMOM CKBa>KUHBI 250-270 mm
Yrbl OypeHusi HAaKJIOHHBIX CKB&KUH OT 00 159 30°
BepTUKAIU T
vameTp OYpOBOM IITaHTU 203 Mm
[/vHa 1taHry, He MeHee 8,2m
[nameTp OYpOBOM IITaHTU 203 MM
CKOpOCTH OIyCKaHHs CTaBa 15 m/mMuH
CKOpOCTh To/bemMa cTaBa 15 m/mMuH
YacToTa BpalleHus 0-120
pa 06/MUH

Kowmripeccop npor3BoguTe/TbHOCTBIO 32 M*/MuH
MolijHOCTb ABUraTes BpaiaTesisi (OCTOSTHHOTO 90 KBT
TOKa)
Moll{HOCTb JBUraTesieil NpyUBOJOB X0Ja

TRIOETE A PHBOAOR X0A 2x50 KBT
(mocTOSIHHOT O TOKA)
CkopocThb x0ja (peryivpyemasi) 0-1,3 km/u
[Ib11€MI0@B/1IEHUE MOKpoOe
[TogBoarMoOe HanpskeHye 380 m
I'abapuTHbBIe pa3Mephbl:
[lnvHa c onylieHHON MauToi [0 16,0 m
JnvHa ¢ MogHSATON MauTon 9,4m
[Mupuna 5,45 M
BricoTa c onyiiieHHOM MauToM 6,5 M
BricoTa ¢ mogHsTOM MauToi o 16,8 m

Macca

no085T

rOPHBIE MALMWHBI "



Bonpocs! J1si CaMOCTOATE/ILHOM NPOPadoTKH

. OunCTHBIE KOMITJIEKChI, COCTaB U cxema paboThbI.

. OunctHble KOMOAHBI CO ITHEKOBBIMU (hpe3amu. basaHC MOIITHOCTH.
. MowHoCTb J/151 IpUBO/ia IIHEK-(pe3bl.

. MomHoCTh Ha repemelrieHre OUMCTHOTO KOMOaliHa.

. Cxema paboThI Kpernu B COCTaBe OUUCTHOT'O KOMILJIEKCa.

. MarmHsl /17151 BBITTO/THEHHS BCTIOMOTaTe/IbHBIX PAa00T B TOPHBIX BhIPaOOTKax.
. Knaccugukarus skckaBaTopos.

. Cxema npsIMOM HarlOpHOM JIONAThI ¥ ee OCHOBHbIE MeXaHU3MBbI.

. YCTOWUYMBOCTb 3KCKaBaTOpa.

10.TsroBas iebeika ¥ MOITHOCTB [i7ist ee pabOoTBhI.

11.MexaHu3M Haropa, ero Ha3HaueH’e U MOLLHOCTb [1JIsl [IPUBOZA.
12.Cxema aparmaiiHa ¥ IPUHLUAI PabOTHI.

13.Mo1HoCTS /151 MPUBO/Ia MeXaHW3Ma TATH Jipar/iaiiHa.
14.5KCKaBaToOpb!I HEMPEepPLIBHOTO EeHUCTBUS.

15.MorHocTb A1 paboThl 9KCKaBaTOpa MoMepeyHoro KOormaHusl.
16.MougHOCTB Ay1s1 pabOThI 9KCKaBaTOPA MPO/OBHOTO KOTIaHMS.
17.3aTpaThl MOILIHOCTH MPUBO/ia KOBLIOBOM paMbl.

18.Mo1HOCTb AJ1s Nepe/iBYKeHUsl 9KCKaBaTopa I0rnepeyHoro KornaHus.
19.Mo1HoCTS /151 IepeiBMKeHUs] 9KCKaBaTopa IPO/0/IbHOI0 KOIaHUSI.
20.Turnbl ruapoMexaHu3upPOBAHHBIX KpPerleu.

21.06beM KOBIIIa 9KCKaBaTOPa HENPepLIBHOTO eHCTBUS.

OO UT A WN -



[Ipunoxxenue 2
OuneHouHbIe CPeACTBa AJIA NPOBe/ieHHA NPOMe)XyTOYHOHM aTTecTalui
a) [Inanupyemblie pe3y/IbTaThl 00yUeHHs U OLleHOYHbIE CPe/JCTBa /i/isl MPOBe/leH!sl MPOMEeXYTOYHOH aTTeCTaljuu:

CTpyKTypHBIU
3/1eMEeHT [1naHMpyeMble pe3yJ/bTaThl 00yUYeHUsI OrueHOuHbIE CpeJCTBa
KOMIIeTeHLIU

OIIK-6: roTOBHOCTBHIO HCIIO/Ib30BaTh HayYHbIe 3aKOHBI M MeTO/IbI PH OLIeHKe COCTOSIHUA OKpY>Kamwiel cpeabl B chepe GyHKIIHOHUPOBAHHUSA
MPOU3BOJCTB M0 YKCIIyaTallMOHHOM pa3Be/iKe, 100bIUe U nepepadoTKe TBep/AbIX Mo/Ie3HbIX HCKOMAeMbIX, a TAK)Ke MPH CTPOUTETbCTBE U
IKCIUTyaTaluy MOA3eMHBIX 00HEKTOB

3HaTh OcHoBHbIe ¢r3UUecKre 3aKOHbI Jiexallve B [ Bonpocbl k 3auemy

OCHOBe pa3pyIleHHs TOPHBIX TTOPO/ I'yceHMYHBIe ABMKUTE/TH

CxeMa I'yCeHUUYHOTO JIBHKUTEIS.

KuHematrka ryceHUYHOTO 00BO/IA.

[eticTBUTE/TBHAS ¥ TEOPETHUECKAst CKOPOCTH, OyKCOBaHHe.

MOIIIHOCTD AJis1 IBWKEHUST TI0 TIPSIMOM, MOIIHOCTb M YCJIOBUSI BO3MOYXHOCTU JBVKEHHUS.
[TOBOPOT I'yCEHUUHOTO JIBHXKUTEJIS.

YpaBHeHUsI paBHOBECHS U UX PellleHue.

KuHemaTrKa 1oBOpOTa U MOIIHOCTB /ISl €70 BhIMIOTHEHUS.

IIpoxoauecKune M OUUCTHBIE KOMOAHBI

[Tpoxoaueckyre ¥ OUMCTHbIE KOMOAMHbBI M KOMIIEKChI HAa MX OCHOBE.

O6macTv mpUMeHeHusl.

OCHOBHBI€ THITbI TTPOXO/IUECKUX MAIII|H.

[Tpoxoaueckre KoMOaliHBI OypOBOTO THIIA.

MoIIHOCTH /J151 UX PabOThI.

[Tpoxomueckrie KOMOaAlHBI C TUIAaHETAPHO-AWCKOBBIMU WCITOJTHUTETbHBIMA OpTaHaMH.
MOIIHOCTD /J1s1 UX PabOThI.

OmnpesiesieHye yCUIUS TIOJauu.

CaMOX0/jHble BaroHbI.

OuncTHBIE KOMOAKHBI.

OCHOBHBIE 3aBUCUMOCTH ZIJIs1 OTIpe/ie/IeHUsI Harpy30K U MOLI[HOCTH.

MexaHW3MBI TIOZIAUN OYUCTHBIX KOMOAliHOB

MexaHH3UpPOBAHHbIE KPernu

CriocoObI KperyieHHs TOPHBIX BEIPAOOTOK.




CTpyKTypHBIMI
5/1IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OLeHouHbIe cpejCTBa

[IpuMeHeHre THIPOMeXaHU3UPOBaHHBIX Kpereu.

Tunbl Kpernen U UX KOHCTPYKTHBHBIE CXEMBI.

BbI60p Kperieii B 3aBUCUMOCTH OT TOPHO-Te0/IOTUYeCKUX YCITOBHH.

JKCKaBaTopbI

Knaccugukaius s3KckaBaTopoB.

KoHCTpYKTHBHBIE CXeMbl OZJHOKOBIIIOBbIX U MHOI'OKOBIIOBBIX 3KCKAaBaTOPOB. MOIIIHOCTb
JJ1s1 TIPUBO/JIOB M€XaHW3MOB TSTH, ITOBOPOTAa I1aT()OPMbI U Haropa.

OKCKaBaTOPbI HENIPepPLIBHOIO JeMCTBUS.

VcrionHuTe ibHbIe OpraHbl TUIIA POTOP U MHOT'OKOBILIOBAsI pama.

OcobeHHOCTM MX pacyeTa Ha YCTOMUMBOCTb W MCUYMCIEHUS TPOU3BOAUTEHLHOCTU
VICTIOJIHUTEJIbHBIX OPraHOB

YmeTs

COCTaBJIATh CXeMbI Harpy>keHusd Ha
2JIEMEHTbhI pa60‘-II/IX OpraHoB TF'OPHBIX
MallrH

MexaHu3upoOBaHHbIE Kpenu

CoCTaBUTb OUKCTHBIE CXEMbI U XapaKTep Harpy3okK, JeHMCTBYIOIIMX Ha KpPely.

CopHOe [aBjieHWe Ha BepXHSK KpemW, ero BAWsSHWe Ha BBIOOD Kpermu 1o pabouemy
COIPOTUBJIEHUIO.

3a0oiiHbIe KOHBeHepbI

BbINOTHUTE KOHCTPYKTUBHBIE CXEMBbI

CocraBuTh TpeOOBaHUsI HA3HAYEHUSI.

OnpefennTth Harpy3Ky Y BBIMOIHUTH PacueT 3aTpaT MOL{HOCTH.

[pexncraButh 0cObOeHHOCTH PabOTHI KOHBelepa B COCTaBe OUYMCTHOTO KOMILTIEKCA U yueT
V3MeHeHUsl Tlepe/iBUraeMol TOpHOM Macchl.

TAroBbIM pacyeT KOHBelepa Py MOCTOSSHHOU CKOPOCTH.

Y4er 3aTpaT Ha U3MeHeHUe KMHeTUUeCKON SHeprUi.

OreHka BIMSHYA yIJla HAK/JIOHA KOHBeMepa U ero JI/IMHbI Ha TACOBble yCUIUS Lierlen
JKCKaBaToOpbI U MOLIHOCTH /I/Is1 PaboThI

OCHOBHBIX MEXaHH3MOB

CocraBuTh TpeOOBaHHUsI Ha3HAUEHUS.

BBINIOJTHUTE KOHCTPYKTHUBHBIE CXEMBbI

OmnpesienuTh Harpy3Kku rpu pabouyeM 1 X0JI0CTOM JIBHXKEHUH

BbINOJIHUTB pacyeT 3aTpaT MOIIHOCTH.




CTpyKTypHBIMI

3JIeMEeHT [1naHvpyeMble pe3y/ibTaThl 00yUeHUs OrueHouHble CpefCcTBa
KOMITeTeHLINU
OLleHKa BAMSIHUS YIVIa HAKJIOHA 9KCKaBaTOpa Ha JIeMCTBYIOLIMe Harpy3KH.
Bnagers Haspikamu pacuera Harpysok BbINO/THUTH pacyeT Harpy3oK AelCTBYIOLIHX:

['yceHWUHbIe JBYKUTEN
[Tpoxoaueckue ¥ OUMCTHBIE KOMOAIHBI
MexaHU3UpOBaHHbIE KpPeru

3abotiHbie KOHBeWepbl

OKCKaBaTOpkI

IIK -8: roTOBHOCTBIO NIPHHUMATh YYacTHe BO BHEeJPDeHUH

dBTOMATHU3HUPOBAHHBIX CUCTEM YIIPpABJ/IEHUA MIPOU3BOACTBOM

3HaTL

OCHOBHbIe  TIDUHLUMBI ~ aBTOMAaTH3al[uU
TeXHOJIOTUYeCKUX TIPOLIECCOB.
Vicnionb3yembie pUOOPLI U OCHAILleHHe

Bomnpocsl k 3auety

HasHnauenue u ¢pyHkuuu PLC B cucteMax yrpaB/ieHusl.
TpeboBanus K KoHTpoJiepy. CocraBHble yactu PLC
Wurerpauys PLC B cucTeMy ynpaBiieHUs IIPeAIIpUATHEM.
Mecto PLC B cucteMe yripaB/ieHUs.

PacripezieniéHHble CUCTeMB! YIIpaB/IeHUs.

TpeboBaHusi TeXHUKU O€30T1aCHOCTH.
Kondurypuposanue LIITY.

Jlornueckue orneparjuu.

TexHuueckue cpefcTBa cucteM yrpasieHus ¢ PLC.
JaTunKy TeXHOJIOTUUeCKUX CUCTEM.

VcniostHUTe IbHBIE Y CUTHA/IbHBIE YCTPOWCTBA.
HopmanbHO pa3oMKHyTbIe U HOPMa/bHO 3aMKHYTbIe KOHTaKThl, CAUMBOJIBI.
Pesynbrat noruyeckoit onepauuu RLO.

Turnbl faHHbIX. CTaHAAPTHBIE TUIbI JaHHBIX.

[Tpsimoe obpatrieHre K JAHHBIM B 00/1aCTSIX TTAMSITH.
[TepemelieHue 1aHHBIX.

BHyTpeHHue pene (Mapkepsl).

Lyknnueckue rnpepbiBaHUs.

Wcnosib30BaHWe MapKepoB.

TatimMepsbl.




CTpyKTypHBIMI
5/1IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OLeHouHbIe cpejCTBa

Turibl TaliMepoB.
TaliMepsl C 3a/1epXKKOH.

YmMmeTtnb

Ocy1ecTBiATh TOUCK TIO0 6a3aM JIaHHBIX
MaTepyasoB 0 aBTOMAaTU3allU OCHOBHBIX
oriepariii TOpHOTO TIPOU3BO/ICTBA

VcxoaHbll MeXaHK3M - YCTPOMCTBO YIIpaBJ/ieHUsI TI0JIOJKEHUEM CTpesibl (PPOHTA/ILHOTO
norpysuuka AMkazop 333B.

1 CocTaBUTH KUHEMaTHUYECKYIO CXeMy MeXaHW3Ma

2 IToctpouTtb pabouyto 30HY BbIXO[HOTO 3BeHa MeXaHU3Ma

3 CocTaBuTh KOMIBIOTEPHYIO MO/e/Tb (PYHKLIMOHUPOBaHUSI MeXaHH3Ma
4 TlocTpouTs IJIaHBI MeXaHW3Ma BK/IH0Yast KpaliHue M0JI0KeHUs

5 CocTaBuTh LIMK/IOrpaMMy paboThbl MeXxaHU3Ma

6 I[TocTpouTh My1aHbI CKOPOCTEH Y YCKOPEHUU MeXaHU3Ma

7 BBITIO/THUTB OLIEHKY MacC 3BeHbeB MexaHU3Ma

8 CocTaBUTh CXeMy Harpy>kKeHusl MexaHu3Ma

9 BhINOMHUTE CUJIOBOM aHau3 MeXaHH3Ma

10 Bribpath cxemMy peanu3aniuy y3/I0B KpeTuIeHUs 3B€HbEB

11 BbINo/sHUTE NPOYHOCTHOM pacyeT 0CM KWHEMaTUueCKOM Maphl

Bnagetsb

HaBblkaMy  uTeHHWsT  TEXHOJOTMUECKUX,
(YHKLMOHABHBIX, CTPYKTYPHBIX CXeM

CocTaBUTh CXeMy Harpy)KeHusi Ha J/IomaTy SKCKaBaTopa W OIpeJe/uTh YCUIMe Ha
TMOpIIIHe FM/IPOLIWIMH/PA NPY 3aJaHHOM I10JI0’KEHHY 3BEHbEB.
CocTaBuUTh IIpOrpaMMy pacueta C MCII0/Ib30BaHMEM CTaHAApTHBIX IpOLeAyp

rpauyecKoro pe/rRKropa
)

Kunemartuueckasa cxema 3d/ladHad B MdC e. ,ﬁ6COJIIOTHOE paCCTOSIHI/Ie ME)K,IILy TOUKaMU
A u B -1500 mMm. K

Yron B pasen 120°




CTpyKTypHBIMI
5/1IeMeHT [1naHvpyeMble pe3y/ibTaThl 00yUeHUs
KOMITeTEeHLIUU

OLeHouHbIe cpejCTBa

YTrou &, MeX/y TOPU30HTA/ILIO U pyKosThio OB, paBed — 60°.

[TonoyxeHve CcUmbI TSHKECTU — BePTUKaIbHOE, TOUKA TIPUIOXKEHUS LIeHTP KOBILIA (TOYKa
T).

Macca koBuia ¢ rpy3zom 5000 Kr.

IIK -17:roToOBHOCTBI0 HCI0/1b30BaTh TEXHUUECKHE CPeACTBA ONBITHO-MPOMBIIUIEHHbIX HCTIBITAHUN 000pYAOBaHHMA M TeXHOJIOTHIl NIPH
IKCIUTyaTaljHOHHOM pa3Be/Ke, 100bIue, mepepadoTKe TBEPABIX MOJ/IE3HBIX HCKOMAEMbIX, CTPOUTE/IHCTBE M HKCIUTyaTallH MOA3eMHBIX

00BeKTOB

3HaTh OcHOBHBIE MPUHLIMAIIBL dBTOMdTH3allUH
TEXHOJ/IOTUUeCKHUX ITPOLeCCOB.
I/ICHOJ'IB3yeMbIe HpI/I60pr M OCHAlLleHHre

Bompocel K 3auery

10OcHOBHBIE TIPOL|ECCHI OTKPBITO—TIOA36MHOM Pa3pabOTKH M MX B3aUMOCBSI3b C (DHU3UKO—
MeXaHUUeCKUMH CBOMCTBaMH T0JIe3HOT0 UCKOTIaeMOT0 Y BMEIIAFOIIUX TIOPOJ.

2 MeTo/ip1 OTIpeiesieHusi TIpe/ie/TbHOW TPaHHUL{bl OTKPBITHIX TOPHBIX paboT 1 mepexo/ia Ha
ro/;3eMHbIe paboThI.

2 TloHsITUA TpaHUYHOrO, TeKyllero Ko3¢¢uiueHToB BCKphIM. Ko3dduiueHT ropHoi
Macchbl.

4  OcHOBHble TOpHble  BBIDAOOTKM TPU  OTKPBITO-TIOA3eMHOW  pa3paboTKH
MeCTOPOXKAEeHU.

5 Cuctembl pa3paboTKM C OTKPBITBIM OUMCTHBIM TPOCTPAHCTBOM, C 3aKJIaJKOM,
TIOJ9TaXKHBIX IIPEKOB, C 00pyIllIeHreM py/Ibl.

6 OcCHOBHBIE TOpHBbIe BBIPAOOTKM TIPH OTKPBITOM pa3pabOTKe MeCTOPOKAEHHA:
KaruTasbHble U pa3pe3Hble TPaHIler, YKIOHBI TIPU Pa3/IMUHbIX BHIaX TPAHCIIOPTA.

7 Cy1jecTByroInas KiaccudyKalysi CUCTeM pa3paboTKu

8. Pa3paboTKa TeopeTHYeCKUX TOJI0KeHUH U TeXHUUeCKUX pelleHUH Mo UCI0/b30BaHUI0
TIOZI3eMHOT'O TIPOCTPAHCTBaA.

9 Tloj3eMHble  COOpDY)KeHMSI  pa3/MUHOrO  Ha3HAueHWs:  SHepreTuyeckue W
TIPOMBILIIEHHBIE TIPE/ITIPUSATHS , TAPaKH.

10 Tlop3eMHble COOpY)KEHMsI Ppa3/MUHOrO Ha3HAueHWs: MarasuHbl XpaHWIWILa—
MOTU/IbHUKH, 00B5eKTbl 000POHHOTO Ha3HAYeHHsT

11 ®usuko-xuMHUyecKre crocobbl pa3paboTku

12 O6nactb ipuMeHeHNsT HU3UKO-XUMUUECKUX CTIOCOO0B pa3paboTKu

13 [NozA3emMHOe Bblllle/laurMBaHye U ra3u@ukanus yrieu.




CTpyKTypHBIMI
5/1IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OLeHouHbIe cpejCTBa

14 CkBa)kvHHasi THAPOOOOLIUA, U3B/IEUeHHE U MCITO/Ib30BaHKe Terlia 3eMJTH.

15 OcHOBHBIE TIPOLIECCHI OTKPBITO—TIOA3€MHOM pa3pabOTKK U UX B3aUMOCBSI3b C (hU3UKO—
MexXaHWUYeCKMMH CBOMCTBAMH I10J1Ie3HOI0 MCKOMAaeMOro ¥ BMeLIatoIiX [MOPOJ,.

16 MeTopp! onipeiesieHNs TIpe/ieTbHOM TPAHULIbI OTKPBITHIX TOPHBIX PaboT U mepexo/a
Ha T0/j3eMHbIe PabOTHI.

17 IToHATMS TPAHUYHOTO, TeKy1ero Ko3¢¢urrieHToB BCKphIlU. KosdduiieHT ropHoi
Macchl.

18 CucTembl pa3pabOTKU C OTKPBITHIM OUUCTHBIM MIPOCTPAHCTBOM, C 3aK/IaIKOH,
TIOJ3Ta>KHBIX IIIPEKOB, C 0OPYIIIEHHUEM PY/bI.

19 OcHoBHbIe TOpHBIE BEIPAOOTKY MPH OTKPBITOM pa3paboTKe MeCTOPOXK/eHHIA:
KalnuTa/lbHble Y pa3pesHble TpaHILey, YK/IOHBI IIPU pa3/IMuHbIX BUax TPaHCIIOpTa.

20 CymiecTByroiasi K/1aCCU(HUKAIHS CUCTeM Pa3paboTKH

21. Pa3paboTKa TeOpeTUYeCKHUX TMOJ0KEHUH ¥ TEXHUUECKUX PeLIeHUH 110
VICII0JIb30BaHUIO I10/13eMHOI'0 ITPOCTPAHCTBA.

22 [loa3eMHBle COOPY’KeHHsl pa3/IMyYHOr0 Ha3HaueHusl: SHepreTuueckue u
TIPOMBILLIJIEHHBIE TIPEeJTIPUATHS , TaPaXKU.

23 [loa3eMHBIe COOPY’KeHHUsl pa3/IMYHOro Ha3HaueHusl: MarasuHbl XpaHWINLLa—
MOTU/IbHUKH, 00BeKThI 000POHHOTO Ha3HaueHHs!

24 OU3NKO-XUMHUYeCKHe CrIoCco0bI pa3paboTKu

25 O6acTh npuMeHeHUs (PU3NKO-XUMHUUECKUX CITIOCOO0B pa3paboTKu

26 Ilof3eMHOe BollljelauMBaHue U rasvgyrkanys yriei.

27 CKBaXWHHasi THAP0O0OBIYA, M3B/IeUEHHEe U MCIT0/Ib30BaHKe Teria 3eMJIH.

YmMmeTtnb

Ocy11ecTBIATh TIOMCK 110 6a3aM JaHHBIX
MaTepHrasoB M0 aBTOMaTU3al[ii OCHOBHBIX
oriepar{yii TOpHOTO TIPOU3BO/ICTBA

YMeTb OCYIeCTB/STh TIOUCK HAyYHO —TeXHUUECKOH MH(pOPMaLK B poHAaX OUOIHUOTEK,
VHTepHeT — pecypcax Ipy BBITIOJIHEHUH pedepaTa 1o TeMaM:

I'yceHUYHBbIE ABHKUTE/TH

ITpoxoguecKue U OUMCTHBIE KOMOAWHBI

MexaHU3MpOBaHHbIE KPenu

3a0oiiHbIe KOHBeHepbI

JKCKaBaToOpbI




CTpyKTypHBIMI

371eMeHT [T1aHupyemMble pe3yabTaThl 00yUeHHUs OueHOuUHbIe Cpe/iCTBa
KOMITeTeHIUH
Bnagetnb HaBblKamMu uTeHUsI TEXHOJIOTHUUECKUX, CocTaBuUTh TEXHOJIOTUUECKHE CXeMbl [IPOXU3BO/CTBA
3aganue 1

(YHKLIMOHANbHBIX, CTPYKTYPHBIX CXEM

3aganue 3




CTpyKTypHBIMI
5/1IeMeHT [1naHvpyeMble pe3y/ibTaThl 00yUeHUs OueHOUHBIe CpeZiCTBa
KOMIIeTeHI U
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CTpyKTypHBIMI
5/1IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OLeHouHbIe cpejCTBa
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CTpyKTYypHBII
5/IeMeHT
KOMIIeTeHLIH

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OLeHouHbIe cpejCTBa

HVE
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Pyuc 101, Bapuantel HauaJbHOLO

MonoXenus Gponta pabor npu oOT-

pafioTke HAKAQHHHX H KPYTHX 3a-
Aexed




0) ITopsif0K NpoBe/jeHUsI MPOME)XYTOYHOM aTTeCTalHH, 0Ka3aTe/ Il ¥ KPUTePUH
OLleHUBAHMA:

[TpoMe)xyTouHasi aTTecTalys 10 JUCLUIUIMHE «MeXxaHu3al[1si TOPHOTO TIPOM3BO/CTBa»
BKJIIOUAET TeOpeTHYeCKHe BOMPOCHI, [T03BOJISIFOLINE OLEHUTh YPOBEHb YCBOEHUS
00yyJaroIyMICs 3HaHWH, Y PAKTHYeCKHe 3a/JaHusl, BhISIBJISIFOILME CTereHb C(OPMHUPOBAHHOCTH
yMeHUH U BaaleHU, MpOBOAUTCS B (hopMe 3ayeTa.

3aueT Mo AAHHOM JUCLUIUIMHE TIPOBOAUTCS B YCTHOM (hopMe, BK/IOUaeT 1 TeopeTuuecKuit
BOMNPOC U OIHO TIPaKTUUEeCKOoe 3a/laHue.

Metouueckue peKOMeHAALMH /ISl IOATO0TOBKH K 3a4eTy

1. [pu MOATrOTOBKeE K 3a4eTy y CTy/leHTa [I0/KeH ObITh XOpOLLWi yueOHUK UH
KOHCIIEeKT JIUTepaTypbl, IPOYMTAHHOM 10 YKa3aHHUIO Tpero/jaBaTesisi B TeUeHHe ceMecTpa.
2. BHauase cne/iyeT mpocMOTpeTb BeCh MaTepuas 1o CjaBaeMou JUCLIUTIIAHE,

OTMeTHUTb AJisi cebst TpyJHbIe BOrpockl. O6si3aTesibHO B HUX pa3obparkcs. B 3akmoueHue ere
pa3 Liesiecoobpa3HO MOBTOPUTE OCHOBHBIE TI0JI0XKEeHHsI, UCIT0JIb3YST TIPH TOM OTOpPHbIe
KOHCIeKTHI JieKii. [1pu 3TOM Hy’>KHO 00paTHTh 0COO0e BHUMaHMe Ha TeMbI yueOHBIX 3aHSITHH,
TIPOMYIIEHHBIX CTY/IeHTOM T10 pa3HbIM TIPUYUHAM.

3. [Tpu moATOTOBKE K 3aueTy HeOOXOAMMO MOBTOPSITh TIPOWEHHbBIN MaTepHar B
CTPOT'OM COOTBETCTBUM C yueOHOM paboueii MporpaMMoit JUCLIUIIIUHEL, TIPUMEePHBIM TlepeyHeM
yueOHBIX BOITPOCOB, BLIHOCSIIIMXCS Ha 3a4eT U COJeprKallliXcsi B JAHHOW TIPOrpaMMe.

4. Ecsu B riporjecce camocTosTe/IbHOM paboThl Ha/l M3yueHUeM TeopeTHUYeCKOro
MaTepHasia UM MU pellieHn! 3a/iau Y CTyZleHTa BO3HMKAIOT BOIPOChI, pa3peluTb KOTOpble
CaMOCTOSITeJTbHO He y/laeTcsl, Heo0X0AUuMOo 00paTUTHCS K TperoiaBaTesito /Jisi TIOy4YeHus: Y Hero
pa3bsiCHEHW WM yKa3aHUW. B cBoux Bompocax CTyZ[eHT J0/KeH YeTKO BbIpas3uThb, B YeM OH
VICTIBITHIBAET 3aTPYy/AHEeHHS], XapaKTep 3TOro 3aTpy/iHeHus. 3a KOHCYJ/IbTalluel ciefyeT
oOparaTbCsi U B CIy4ae, eC/ld BO3HUKHYT COMHEHUsI B TIPABUJIbBHOCTH OTBETOB Ha BOTIPOCHI
CaMOIIPOBEPKHU.

IToka3aTenu U KPUTepUH OLleHNBaHUA 3ayeTa:

— «3a4TeHo» CTaBUTCS, eC/T 00yUaroLMACs TIOKa3bIBaeT C/1abblii ypOBeHb 3HAaHUN
OCHOBHBIX TIOHSITUM U OTIpe/ie/ieH|, YMeHU NPUMeHsITh COBpeMeHHbIe 00pa3oBaTe/bHbIe
TeXHOJIOTUHU, UCTI0/Ib30BaTh HOBbIE 3HAHWS U YMEeHHsl, KODPEKTHO BbIpaKaThb U
apryMeHTHPOBaHHO 000CHOBBIBATh MOJIO’KEHUS IPeIMETHOM 00/1aCTH 3HAHUS U BIaJieHust
nipodeCcCHOHATBHBIM SI3BIKOM TIPeAMEeTHOUM 00/1aCTH 3HAHUSI.

- «He 3auTeHO» CTaBUTCS, eC/Id 00YUarOLLUICS He MOXKeT TI0Ka3aTh 3HaHWS Ha YPOBHE
BOCIIPOM3Be/IeHUsI U 00bsICHEHHS UH(MOPMAIUY, He MOJKET M0Ka3aTh WHTe/UIEKTya/TbHble HaBbIKU
pellieHus MPOCThIX 3a/1au.
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