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PaBouas nporpamma cocrasnena na ocnose ®I'OC BO 1o HAIPaBJICHHIO TIOJIOTOBKH
15.03.02 TEXHOJIOT'MYECKHUE MAILIMHBI U OBOPYJIOBAHUE (ypoBens DakanaBpHara)
(nprikas Munobprayku Poccnn ot 20.10.2015 r. Ne 1170)

Pabouast nporpamma paccmotpena 1 0106peHa Ha 3aceaHuu kadenpsi [IpoexTnpopanus
H OKCILTyaTalHH METALTYPrHYCCKHX MAIIMH M 060Dy I0BaHHS
11.02.2021, npotokon Ne 9

3as. kadenpoii A.I". Kopuynos

Paboyas nporpamma oo6pena Metomyeckoi komuccreil AMMuM
03.03.2021 r. nporoxon Ne 4

[Ipencenarens A.C. Caunon

Pabouas nporpamma cocrapiena:

JoueHT Kapeapei [TADMMuO, kan. Texs. nayk % ~ HL.IIL Tiotepsiko
Penensenr: i
ri1. mexanuk OOO HITI] "TAJIbBA" , kau. Texn. Hayk /_B.A.Pycanos



JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4aeOHOM roly Ha 3acefqaHuu kageapsl [IpoeKTHPOBAHUS M SKCILTyaTalluyd METAILTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘IYHOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoekTHpOBaHUS M SKCIUTyaTallMU METAJLTY PrUYECKUX

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.I'. KopuyHoB

Pabouas nmporpamma nepecMoTpeHa, 00cykIeHa u omodpeHa s peanmu3anuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl [IpoeKTHPOBaHUS M FKCIUTyaTallMU METAJLTYPrUYECKUX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.I'. KopuyHoB

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM roly Ha 3aceaHuu Kadeapsl [IpoeKTHpOBaHUS M IKCILTyaTalluHd METALTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoii AlT. E)pquOB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3aceaHuu Kadeapbl [IpOeKTUPOBAHUS U SKCIUTyaTAlMA METALTYPTHUSCKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi AlT. E()p‘{yHOB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[ensitMmu  OocBOEHUS TUCHUILUIMHBI (MOAyJsi) «J/luHamudeckwe pacdyeTbl MallMH |
MEXaHHU3MOBY SIBIISIFOTCSI:

- IPUOOpPETEeHUE CTYJACHTaMU 3HAHUN U MPAKTHUYECKUX HABBIKOB 1O TEOPETUUYCCKUM H
TEXHOJOTMYECKUM OCHOBaM JUHAMHUKHU U IPOYHOCTH TEXHOJIOTMUYECKUX MAIIINH;

- OBJIQJICHUE JOCTATOYHBIM YPOBHEM MPO(ecCHOHATBLHBIX KOMIIETEHINI B COOTBETCTBHH
¢ tpeboBanusmu PI'OC BO mno nampaBnenuro 15.03.02 «TexHomornmueckue MamIuHBI M
obopynoBanuey, npohuib «MeTamurypruiecKie MallluHbl 1 000PYI0OBAHHEY.

2 MecTo TUCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/bHOI MporpaMMbl

Jucuumnnuza /IluHamudeckue pacyeThl MalllMH U MEXaHU3MOB BXOAUT B BapUATHBHYIO
94acTh Y4eOHOTO M1aHa 00pa3oBaTebHON IPOrPAMMBI.

Jisa  u3ydyeHus  AUCUUIUIMHBL  HEOOXOAMMBI  3HAHUS  (yMEHHs,  BJIaJCHUsA),
c(hOpMHUPOBAHHEIC B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

Teopetuueckas MmexaHuka

Teopust ManvH U MEXaHU3MOB

ConpoTHBIIEeHHE MaTEPHATIOB

JleTanu MaluH

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TIPH M3yYCHUU JAHHOW JUCIHILTUHBI OyIyT
HEOOXOIUMBI 7151 U3YUYCHUSI JUCIUILITNH/TIPAKTHK:

Mexannuyeckoe 000py0BaHUE MPOKATHBIX [IEXOB

Mexanndeckoe 000pyIoBaHue TSl TITyO0KO# epepaboTKu METaIOB

MoHTax, SKCIUTyaTaus 1 PEMOHT METAJUTYPrUYECKUX MAIlIUH U 000pyA10BaHUS

[Tpon3BoicTBEHHAS — TPEITUTIOMHAS ITPAKTHUKA

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrate OCBOEGHHS OUCHMIUIMHBI (MOayJisi) «/luHamuyeckue pacueTsl MallMH U
MEXaHU3MOBY O0YYAIOIINIICS TOJDKEeH 001a/1aTh CASAYIOIUMH KOMITETCHIIUSIMU:

CTpyKTypHBII [Inanupyemble pe3ysbTaThl 00yueHus
JJIEMEHT
KOMIIETCHIIMHU

IIK-15 YMCHUEM BLI6I/IpaTI:> OCHOBHBIC U BCIIOMOT'aTCJIIbHBIC MaTCPpUAJIbI, CITIOCOOBI peaj3annun
TEXHOJIOTHYCCKUX IMPOUCCCOB, IPUMECHATH IPOIrPECCUBHBIC MCTOAbI OKCILTyaTallun
TCXHOJIOTHYCCKOT'O O60py,[[OBaHI/ISI ITPpU U3TOTOBJICHUHN TCXHOJIOTHUYCCKUX MAIlIUH

3HaTh Ha3zHaueHue u CylmHOCTh pa3auyHbIX KOMIUIEKCOB, IIPOLIECCOB,
000pyI0BaHUS U TPOU3BOJICTBEHHBIX OOHEKTOB, ACTANICH U y3JI0B U3IEITHI
TEXHOJOTHYECKUX MAILVH.

YMeTh HpI/IMeH}ITB 3HAHUA O KOHCTPYKIHUAX, HA3BHAYCHHUAX, YCTpOﬁCTBaX )51
YCIIOBHUAX 3KCINTyaTallu HOBBIX Y3JIOB U gleTa.neﬁ, MNPHUMCHACMBIX B
TCXHOJIOTHYCCKOM oGopynosaHI/m.

BJ'Ia,Z[CTB COBpeMeHHBIMI/I MCTOAaM TIIOJTYYCHHSI OCHOBHBIX KOHCTPYKIIHMOHHBIX
MaTepuraioB U CITOCOOBI MOBEINIEHUS KaUeCTBa I/I3,21€J'II/II\/'I.

ITK-13 ymeHHneM mpoBepATh TEXHUUECKOE COCTOSIHUE M OCTATOYHBIN PECYPC TEXHOJIOTHUECKOTO
000pyI0BaHNUs, OPraHU30BbIBATh MPOPUIAKTHIECKHI OCMOTpP U TEKYIIHA PEMOHT
TEXHOJIOTUYECKUX MAIIMH U 000pYA0BaHHS

3HaTh KoHcTpykuuu, Ha3HaYeHUE, YCTPOUCTBO U YCIOBUS pabOThI
METaJULypru4e€CKUX MAIlHH.




YmMmeTh OcymiecTBiATh c60p U 00pabOTKy HHPOPMALIUN O TEXHUUYECKOM COCTOSIHUN
TEXHOJIOTUYECKOT0 000PYIOBaHUS METAUTYPTUUECKIX MaIIKH.
Brnanets AHanm3a OLEHKU TEXHHUYECKOT'O COCTOSHUS TEXHOJIOTUYECKOTO

000pyI0BaHUsI METAILTYPTUUECKUX MAIIUH.




4. CTpyKTypa, 00bEM U cOiepKaHNe TUCUMTLTHHBI (MOIYJIs1)
OO0mast TpyI0eMKOCTh JUCIHILIUHBI COCTaBiseT 5 3aueTHbIX eauHuin 180 akan. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acoB:
— aynuTopHas — 14 akaj. 4acos;

— BHEAyAUTOpHAS — 3,2 aKaJl. 4acoB;

— camocTosTenbHas padota — 154,1 aka. yacos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaJ. yac

dopma arTecTaluy - SK3aMEH

AynutopHas 3 =
KOHTaKTHas paboTa E 3 Dopma TeKyIIero
=
B aKa/l. yacax o Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaj. uacax) g A y p Kon
> 8 © | camocrosTenpHOU | ycreBaeMOCTH U
JACIUTUTAHBI = E s .. | koMmeTeHIUH
g £ padoThI MIPOMEKYTOYHOM
Tex. 1a0. | mpakT. S aTTecTALH
3aH. 3aH. | O &
1. Pazgen 1
CamocrosTensHoe
H3ydeHHEe yueOHOU
U HAYYHO
JIUTEPATYPHI.
Moncx VYcrHbIl onpoc
1.1 Beenenue 0,5 2 JIOMIOTHUTEILHON P [1K-15
(cobecenoBanue)
uH(popMaIHK 10
3aJJaHHOU TeMe.
Pabora ¢
JNIEKTPOHHBIMU
OubIMoTeKaMH.
1.2 CoBpemeHHblE 3a1a4u
M TEHACHIWW DPa3BUTHUS
METaJLTy pPrUYecKOro
MalIMHOCTpOeHusl.  Poib
JTUHAMAYECKHX 5
WCCIICIOBaHUH M PacuyeToB
Ha MIPOYHOCTH,
BBIHOCJIUBOCTD u
CamocrosTenpHOE
JIONITOBEYHOCTh B PELICHHH "
U3yucHHUe y4eOHOH
3a1a4 CHIDKCHUSI
Y HAYYHO .
MaTepHaTIOeMKOCTH u YcTHBIH ompoc
0,5 5 JIUTEPaTypHl. MK-15
CTOUMOCTH MaIlliH, (cobecenoBanue)
Pabota c
MOBBITICHUS KavecTBa
JNIEKTPOHHBIMHA
TPOIYKIHN u
O6ubimoTeKamu.
3¢ deKTUBHOCTH
UCIIOJIb30BaHUS
00opyI0BaHHS
METaJLTy PTUUECKHX
3aBOJIOB. IIpoGremsr
IMHAMAKA B CBS3H C
MHTEHCH(UKALIUECH
MPOU3BOJICTBEHHBIX




1.3 BriOop MexaHHYeCKOH

CamocrosTenpHOe
n3ydeHue yuyeOHou

pabor.

U Hay4HO
Moaenn MamuHel, OOme
JIUTEPATYPHI.
npaBuiia COCTaBICHHUS
MEXaHHUYECKOU MOJIETIH PaGora ¢ 3amprra
" 0,5 1 10 3JIEKTPOHHBIMU npaktrueckoii | ITK-15, TTIK-13
[IpuBenenne xecTKOCTEH.
OuOIMOTEKAMH. paboThl.
[IpuBenenue Macc.
IToaroroska u
ITpuBeseHHEe BHEUTHUX CHII
BEIIOJIHEHHE
¥ MOMEHTOB.
TIPAKTUYECKUX
pabor.
CaMocCTOsATENBHOE
H3ydeHne yaeOHoi
14 Ormpenenenue Y M
U Hay4HO
BEIMYMHBI M  XapakTepa
JUTEPATYPHI.
HU3MEHEHUS BHEITHUX
HAIpPy30K, IPUIOKEHHBIX K PaGora ¢ 3amra
TPY30K, Tp 0,5 1 15 3JIEKTPOHHBIMHA TIPaKTUYECKOM I1K-15, TIK-13
CHCTEME. CocraBieHue
AdhepeHIIATEHBIX OMOIMOTEKAMU. paboTHL.
P N [Toaroroska u
YpaBHCHHH JIBHXKCHHUS Macc
BBIIIOJIHEHHE
CHUCTEMBI.
MIPaKTUIECKUX
pabor
Wroro no pazgeny 2 2 32
2. Pasnen 2
CaMOCTOSTENbHOE
u3yueHHue y4eOHOI
U Hay4HO
JIUTEPATyPHI.
Ilouck
2.1 Teopus xonebanmit Ny VceTHBIN onpoc
P 0,5 15 | momonHUTEILHOM P I1K-15, TIK-13
CHUCTEM. (cobecemoBanue).
HHPOPMAIHH 110
3aJJaHHOM TeMe.
Pabora ¢
3JIEKTPOHHBIMU
OMOIMOTEKAMH.
CaMocTosATeNbHOS
H3y4YeHHEe yueOHOU
Y HAYYHO
JUTEPATYPHI.
2.2 Bugel  konebOaHus. Pabora ¢ 3armura
Onpenesenue 4acToT 0,5 1/0,21 | 20 3JIEKTPOHHBIMHA MPaKTUYECKOH I1K-15, TIK-13
COOCTBEHHBIX KOJIEOaHHH. O6ubanorexamu. paboTsL.
ITonroroBka u
BBITIOJTHCHUEC
MPAKTUYECKUX
pabor.
HWroro no pazgeny 1 1/0,211 | 35
3. Paznen 3
CamocTosATenpHoe
U3yucHHUe y4eOHOMH
U Hay4HO
JIUTEPATYPHI.
3.1 Omnpenenenue u pacyer paryp
IMHAMHWYECKUX Harpy3oK B Pabora ¢ 3aupra
Py 0,5 1 15 3JIEKTPOHHBIMHU MPaKTUYECKON I1K-13, TIK-15
METaJUTyPrU4eCKhX
6ubauorexamu. paboThL.
MalluHax.
IToaroroska u
BEIIOJIHEHHE
MIPAKTUYECKUX




CaMoCTOSTENbHOE

3.2 Onpenenenue H3yYeHHe yueOHOU
JMHAMHYECKOM Y HAy4YHO
HArpy>KeHHOCTH JIUTEPATYPHI.
METaJTYy PTUIECKUX PaboTa ¢ 3amura
MaIIVH. Onpenenenue 0,5 1 15 3JIEKTPOHHBIMHU npaktrueckoii | ITK-13, TIK-15
k03¢ urmeHToB OuOIMOTEKAMH. paboThl.
JVMHAMAYHOCTH, B pacyeTe IMoaroToBka u
Ha YCTaJIOCTHYIO BBITIOJTHEHUE
MPOYHOCTb. MIPAaKTHYECKUX
pabor.
Uroro no pazneny 1 2 30
4, Paznen 4
CamocrosTenpHOe
u3yueHHue y4eOHOM
¥ HAY9IHO
4.1 Hanpagnenus JUTEPaTypHI.
pa3paboTok METOJIOB PaGora ¢ 3amura
OoppOBI € OMAaCHBIMHU 0,5 1 15 3JIEKTPOHHBIMHU npaktuueckor | I1K-13, TIK-15
KOJICOAHUSIMH OuOIHOTEKAMH. paboThI.
MEXaHHUYECKHX CHCTEM. IMonroroBka u
BBITIOJTHEHNE
NPAKTUIECKUX
pabor
4.2 VYcrpaHeHHE OIACHBIX
. CamocrosTenpHOe
KoJle0aHUl B  MallIWHaX. SHodi
u3yueHHue y4eOHOI
VMeHbIIEHNEe  aMIUTUTY ] y y
Y HAYYIHO
BO3MYIIAIOLINX CHIL
JUTEPATYPHI.
H3meHeHne COOTHOLIEHUS
MeXIy CcOOCTBEHHBIMU Pabora ¢ Sauyira
05 /11 | 20 JIEKTPOHHBIMU npakruueckoit | ITK-13, [IK-15
YacTOTaMH  CHCTEMBI H
OuOIMOTEKAMH. paboTHI.
4acTOTaMH BO3MYULIAIOLINX
[HoaroroBka u
CHUJL. YBenuueHue
BBITIOJTHEHNE
3aTyXaHus B CHCTEME
NPAKTUIECKUX
MyTeM BBEJICHUS
pabor.
JIOTIOJTHUTENILHBIX
Hroro no pazaeny 1 2/11 | 35
5. Paznen 5
CamocrosTenpHOE
u3ydeHue yueOHoH
Y HAYYHO
51 Omnpenenenue JUTEPaTypHl.
IUHAMUAYECKOM Pabora ¢ 3amura
Harpy>KeHHOCTH B 1 121 | 22,1 | 27€KTpOHHBIMU npaktrueckoit | ITK-13, [IK-15
MIPUBOJAX MPOKATHBIX 6ubimorexamu. paboTHI.
CTaHOB. [MoaroroBka u
BBITIOJTHEHUE
TPAKTHIECKUX
pabor.
HWroro no pazneny 1 121 | 22,1
Hroro 3a cemectp 6 8/3,21 | 154,1 dK3aMeH
Hroro no nuciuianHe 6 8/3,21 | 154,1 JK3aMeH TIK-15,I1K-13




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

OO0pa3oBaTeNbHBIN MPOIECC PEATU3YETCS C ITOMOIIBIO TPATUIIMOHHBIX M HHTEPAKTUBHBIX
00pa3oBaTeNbHbIX TEXHOJOTHI: (QOpMBI, HaNpaBlICHHbIE HA TEOPETHYECKYID MOJITOTOBKY
CTYACHTOB (JEKIMH, CaMOCTOSITeNbHass paboTa B ayIuUTOPHUH, KOHCYIbTalMU) U (HOPMBI,
HaIpaBJIEHHBIE HA MPAKTHUYECKYIO MOJTOTOBKY (1abopaTOopHbIe pabOThI, MPAKTHUECKUE 3aHATHUS
U CaMOCTOSITEIIbHAS PaboTa).

Jis  peanu3zauuu  NPEeAyCMOTPEHHBIX BUIOB y4eOHOM paboThl B KauecTBe
00pa30oBaTeNbHBIX TEXHOJOTHH B TPENOJaBaHMM UCIUIUIMHBI «/l[MHAMHKAa W TIPOYHOCTH
METAJTYPrUYeCKUX MAINHY UCTIONb3YIOTCS:

1. Tpapuuumonusie oOpa3oBaTeNbHBIE TEXHOJOTHH OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa3oBaTeNbHOTO  Mpollecca, MPEANONArapilyl0 MPSMYI TPAHCISALUI 3HAHUA  OT
IpernoiaBaTess K CTyCHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METOJIOB 00y4eHust). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBUAX, KaK MPaBUIIO,
PENPOAYKTHBHBIN XapakTep.

@opmbl y4eOHBIX 3aHSATHH C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Wudopmannonnas JeKnus — [OCIEIOBATEIbHOE H3JIOKEHHE MaTepuaja B
TUCIUIIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYILIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TperoaaBaTes).

[IpakTueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH U HABBIKOB I10
NPEIOKEHHOMY aJITOPUTMY.

JlaboparopHasi paboTa — opranusanus yueOHo! paboThI C pealbHBIMH MAaTEPUATbHBIMU U
UHPOPMALMOHHBIMA OOBEKTaMH, AKCIEPUMEHTAIbHAS pPadoTa C aHAJIOTOBBIMH MOJEIISIMHU
pealbHbIX OOBEKTOB.

2. VlHTepaKTUBHBIC TEXHOJOTUU — OpPTaHU3alUs 00pa30BaTEIBLHOIO IMpoIecca, KOTopas
MpeJnoiaraeT akTUBHOE U HEMTMHEIHOE B3aUMOIeHCTBHE BCEX YYACTHUKOB, JTOCTI)KEHUE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOTO IS HHUX 00pa3oBaTeNbHOTO pesynbraTa. Hapsimy co
CICIUAIM3UPOBAHHBIMA ~ TEXHOJIOTHSIMH  TaKOro  poJa  MPUHIUN  HWHTEPAKTHBHOCTH
MPOCIEKMUBAETCS B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHUH.
HHTEpakTHBHOCTH TOAPAa3yMeEBAET CyOBEKT-CyOBEKTHBIE OTHOIICHHS B X0€ 00pa30BaTeIbHOTO
mpolecca 1, Kak ciecTBue, GopMHpOBaHHE caMOpa3BUBalOLIEiiCs HHPOPMAITMOHHO-PECYPCHOM
CpEeJbL.

B o0Opa3zoBaTenbHOM Mpoliecce aKTUBHO MPUMEHSIOTCS MYJIbTUMEIUHHbBIE TEXHONIOTHH. B
nporecce YTEHHs JICKIMH TMPUMEHSIOTCS TPE3SHTAlMH, COJAEpKaIlie pazIUYHbIe BUIBI
uH(pOpMaIlMK: TEKCTOBYIO, 3BYKOBYIO, Trpaduueckyro. IIIUpoko MpUMEHSIOTCS CTyIeHTaMu
DIIEKTPOHHBIE YYEOHHKH, TJ€ MPEICTABICH JOCTATOYHO ITHUPOKHI apceHal MYJIbTHUMEIMHHBIX
CPEJICTB, YTO HE UIET B CPAaBHEHUE C HCIOJIb30BaHUEM OOBIYHBIX «OyMaxKHbIX» yueOHHKOB. Ha
NPaKTUYECKUX 3aHSATHSIX - UCIOJB30BAHUE TECTOBBIX MPOTPAMM ISl 3aKPEIUICHUST U KOHTPOJIIS
3HaHUM.

Kaxnprit  oOydarormuiicss B TEYEHHE BCETrO TMepuoja OOyYEeHHS OO0eCIeUrBAETCS
WHAUBUIYaIbHBIM HEOTpaHUYEHHBIM JOCTYTIOM K AIIEKTPOHHOM
nH(pOpMallMOHHO-00pa30BaTeNbHON Cpeie yHUBEPCUTETA.

6 YueOHO-MeTOAUUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommMxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHH s POMEKYTOUYHOI aTTecTaluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:
1. KynukoBa E. B. Texuuueckasi MEXaHHKa U JETAIM MAIIUH [ DJIEKTPOHHBIN pecypc]|



. yuebnoe mocodbue / E. B. Kynaukosa, M. B. Auapocenko ; MI'TY. - Marauroropck : MI'TY,
2017. - 1 AJIEKTPOH. OIIT. JIUCK (CD-ROM). - Pexum JIoCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2934.pdf&show=dcatalogues/1/1134
653/2934.pdf&view=true .

2. KynukoBa E. B. Kunemarnueckuii aHajiM3 MEXaHM3MOB W MaIlIMH [DJIEKTPOHHBIN
pecypc] : yueonoe nocobue / E. B. Kynukosa, B. 1. Kapomnukos, M. B. Augpocenko ; MI'TYV. -
Marnutoropck : MI'TY, 2016. - 1 snekrpon. onrt. guck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2539.pdf&show=dcatalogues/1/1130
341/2539.pdf&view=true .

0) lonotHuTeIBLHAS JTUTEpaTypa:

1. Kytny6aes M. M. OCHOBBI KOHCTPYUPOBAHHUS Y3JIOB U JACTAJICH MAIIMH [ DJIEKTPOHHBIHA
pecype] : yuebnoe mocodue / U. M. Kyrny6aes, O. P. [Nandwmiosa ; MI'TY. - Marauroropck :
MITY, 2016. - 46 c. : W1, Tabd.,,  CXEMBL - Pexum  moctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3122.pdf&show=dcatalogues/1/1135
740/3122.pdf&view=true .

2. benerckuii JI. C. [leTanu MalivH U OCHOBBI KOHCTPYUPOBaHUS [ DICKTPOHHBINA pecypc]
: yuebnoe mocobue / JI. C. Benesckuii, B. U. Kagomnukos. - Marautoropek : MI'TY, 2014. - 1
AIIEKTPOH. OIIT. JICK (CD-ROM). - Pexum JOCTyTIA!
https://magtu.informsystema.ru/uploader/fileUpload?name=966.pdf&show=dcatalogues/1/11190
41/966.pdf&view=true .

B) MeTtoanyeckne yKazaHus:

1. Kannaypos JI.E. [IpuBenenue xecTkocTel K OnpeaeIeHHOMY 3BeHy MalluHbl. MeTo/I.
yKa3. K 1JabopaTopHbIM paboTam 1o Kypcy «JlMHaMuKa U MPOYHOCTh METAJUTYPrUYECKUX MAIIUH».
Marnutoropck: MI'TY, 2002.

2. Kanmaypos JLLE. Onpenenenue ®ecTKOCTH MPYKUH. METOJ. yKa3. K JJabopaTOPHBIM
pabotam mo Kypcy «/luHamMka M NPOYHOCTH METATYPrUYEeCKMX MalluH». MarHuToropck:
MI'TYVY, 2002.

3. Kannaypos JL.E., borateipeBa B.I1. Onpenenenue nomnepeyHoi K€CTKOCTH YNPYTroi
cBa3u. Meron. yka3. K jaa0opaTopHbIM paboraM 10 Kypcy «JlMHamMuka M MPOYHOCTH
MeTaJuTypruyeckux Mana». Marauroropek: MI'TY, 2003.

4. Kannaypos JI.E., borateipea B.I1. Onpenenenue coOCTBEHHOM 4acTOTHI U NEpUOAA
KoJIeOaHUH OIHOMAccOBOM cucTeMbl. MeToa. yka3. K J1abopaTopHbIM paboTaM IO Kypcy
«/lnHaMuKa ¥ IPOYHOCTH METAJUTYPrHYeCKUX MamuH». Marauroropck: MI'TY, 2003.

5. Epemun A.B., Kannaypos JL.E., [TnatoB C.1. CocTaBneHre MeXaHH4eCKHX MoJerneil B
JTUHAMHYECKHX pacdyeTax MeTaTypruueckux MaH. MeTtoauueckue yka3zanus.- MarHuToropcek,
2007.- 24 c.

6. Epemun A.B., Kannaypos JL.E., borateipesa B.I1. [IpuBeaenre Macc B TMHAMHUYECKHIX
pacyeTax MeTaJulypruyeckux MamuH. /s npaktuy. 3ausatii.- Marauroropck, 2005.- 14 c.

7. Kanpmaypo JLLE. , borareipeBa B.Il. JluHamuueckuii pacueT TIJIaBHOM JIMHUU
MpOKaTHOTO cTaHa. MeToauueckue yka3zanus, Marauroropck, MI'TY, 2003.

8. Kunemarmuecknii aHajaM3 IDIOCKOTO MeEXaHWU3Ma [DJEKTPOHHBIA pecypc]
METOAMYECKHE YKa3aHUs K BBIIOJHEHUIO CAMOCTOSTENbHOW paboThl MO AMCHUILIUHE
"Teopernueckas MexaHuka'" JIJIsl CTyIEHTOB Bcex crenuanbaoctei / [cocT. A. E. Cremanuies] ;
MI'TY ; Benopeukuii ¢punuan. - Marautoropek, 2011, - 1 snexrpon. ont. auck (CD-ROM). -
Pexum JIOCTyMaA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3121.pdf&show=dcatalogues/1/1135
723/3121.pdf&view=true .



https://magtu.informsystema.ru/uploader/fileUpload?name=2934.pdf&show=dcatalogues/1/1134653/2934.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2934.pdf&show=dcatalogues/1/1134653/2934.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2539.pdf&show=dcatalogues/1/1130341/2539.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2539.pdf&show=dcatalogues/1/1130341/2539.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3122.pdf&show=dcatalogues/1/1135740/3122.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3122.pdf&show=dcatalogues/1/1135740/3122.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=966.pdf&show=dcatalogues/1/1119041/966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=966.pdf&show=dcatalogues/1/1119041/966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3121.pdf&show=dcatalogues/1/1135723/3121.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3121.pdf&show=dcatalogues/1/1135723/3121.pdf&view=true

r) [Iporpammuoe odecieuenne u Uurepue

IIporpammHoe o0ecnieueHue

T-pecypchbl:

HaunmenoBanue o
0o Ne norosopa CpoK IeHCTBHS JTUIICH3UH

MS Windows 7
Professional(us  [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
Bpaysep Yandex |cBoGOIHO pacpocTpaHsIeEMOe 0eCcCpoOYHO
Bbpaysep Mozilla [cBoGoaHO pacmpocTpansiemoe
Firefox 110 Oeccpouno
DIIEKTPOHHBIE
[UTAKATI 1O K-278-11 ot 15.07.2011 GecepouHo
JUCHHUTIINHE
"JleTaau mMamug"
Adobe Reader CBOOOHO PaCIPOCTPAHIEMOE OeccpoUHO
ACKOH Kowmrmac
3D .16 J1-261-17 o1 16.03.2017 OeccpovHO
Autodesk
AutoCAD yueOHast Bepcusi 0eccpovHO
Mechanical 2021

IIpodeccnonanbubie 6236l JAHHBIX U HH

OPMAINMMOHHBIC CIIPABOYHbLIC CUCTEMbI

HasBanue kypca

CchUIKa

OIOKETHOE
UHCTUTYT

@denepallbHOE  TOCYAAPCTBEHHOE
yUYpexKIeHUE «DenepanbHbIi
IIPOMBINIIEHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/

ITouckoBas cucrema Akagemust Google (Google
Scholar)

URL: https://scholar.google.ru/

Nudpopmanmonnast cucrema - EnuHoe OKHO
JIOCTYIa K MHPOPMAILIMOHHBIM pecypcaM

URL: http://window.edu.ru/

HamnmonansHas
WH(pOpPMAIMOHHO-aHAJIMTUYECKAsE ~ CUCTEMA
Poccuiickuii HWHIEKC HAay4YHOTr0 HNHUTUPOBAHUS

URL: https://elibrary.ru/project risc.asp

OnexkTpoHHbIe pecypcsl oubnuoreku MI'TY um.
I".11. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

MesxayHapoaHas HayKOMETpUIecKas
pedeparrBHas M MOJHOTEKCTOBas 0a3a JaHHBIX
HayuHbIx n3nanuii «Web of sciencey

http://webofscience.com

MexayHapoaHast edepaTuBHas u
AYHApOZL pedep http://scopus.com
MIOJTHOTEKCTOBAs _ ClIpaBOYHasi _ 0a3a  JIAHHBIX
MexayHapoaHas Oa3za TTOJTHOTEKCTOBBIX

>KypHaIoB Springer Journals

http://link.springer.com/

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



http://www1.fips.ru/
https://scholar.google.ru/
http://window.edu.ru/
https://elibrary.ru/project_risc.asp
http://magtu.ru:8085/marcweb2/Default.asp
http://webofscience.com/
http://scopus.com/
http://link.springer.com/

YueOHbIC ayTUTOPUH JIJIS1 TIPOBEICHUS 3aHATUHN JICKITMOHHOTO TUTA: MyIbTUMEANITHBIC
CpEICTBA XpaHEHWs, Mepeiayd W mpeactaBieHus uHdopmanuud. KOMITIEKTBI pa3IaTOYHOTO
HarJSHOTO MaTepHalia, KOTOpble BKIIIOYAIOT B ce0sl OMOpHBIE CXEMbl, rpaduKu, TaOIHIIbL,
WUTIOCTPALUH.

Y4eOHble ayauTOpUM Ui TPOBENCHUS TMPAKTHUUECKUX  3aHATHUS, TPYIIOBBIX
KOHCYJIbTallU{, TEKYLIEr0 KOHTPOJS M IPOMEKYTOYHOW arrecranuu: MyJbTUMEIUNHbBIE
CpEeICTBa XpaHEHUs, Iepeiayll U MpeACcTaBIeHUS HH(OPMALIUU.

KoMIIeke TEKCTOBBIX 3aJaHuil JUIsi TPOBEIACHHUS IPOMEKYTOYHBIX U PYOEIKHBIX
KOHTPOJICH.

[Tomemenuss Ist  caMOCTOSITENEHOW — paboThl  oOydaromuxcs:  [lepcoHanbHbIE
KoMIbioTephl ¢ maketom MS Office, BbIX010M B HMHTEPHET U C JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenne s XpaHeHus M NpodUIaKTUYECKOro OOCTy)KUBaHUS Y4eOHOTO
obopynoBanus: I[lkadel myis XpaHeHus Y4eOHO-METOAMYECKOW JIOKYMEHTAIMH, Y4eOHOTO
000py1I0BaHUS ¥ YUEOHO-HATJISAIHBIX TTOCOOUH.



IMTPUJIOXXEHMUE 1
Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOATEILHOM PadoThl 00yYAOIUXCS
[To quctmmuinHe «/{[MHAMUYecKHe pacyeThl MAIIMH M MEXaHMU3MOB» TIPEyCMOTpPEHA
ayJIMTOpHAsl U BHEAYTUTOPHASI CAMOCTOSTEIbHASI pad0Ta 00yUJaIOITIXCS.

AynutopHas caMoCTOsITeNIbHAs paboTa CTyI€HTOB IPEIIOIaraeT BhIIOJTHEHUE
MPAKTUYECKUX padoT.

B mponecce O6y‘leHI/I${ HGO6XO,Z[I/IMO HN3YYUTh TCOPETUYCCKUE U TEXHOJIOTHYECKHNE OCHOBBL
JUHAMHKHU U IIPOYHOCTHU TCXHOJOIMYCCKHUX MallnH.

[NPAKTUYECKAA PABOTA Ne 1

Bapuanrt 1

YacTo Ha MpakTHKE MPUMEHSIOTCS Tepeiadn THOKON CBsI3bI0. PaccMOTpuM peMeHHYIO
WM KaHaTHYIO nepeaaudd. [IpeoOpasyem cxemy 3alaHHOM peMeHHOM mepenauu (puc. 1,a) B
HKBUBAJIEHTHYIO IPUBEJICHHYIO pacueTHyIo cxeMy (puc. 1,0).

Kectkoctu Oynem npuBoauTh k Basty A. Ha npuBeneHnHoil pacuetHoil cxeme (puc. 1,0):
J,— MOMEHT UHEpIIMH IIKUBA A;

J,- MOMEHT MHEPLMH IIKKMBa B, mpuBenennslii k Baty A (B
JAHHOM METOInYeCKON paboTe MpUBEACHUE Macc He
paccMaTpuBaercs);

Puc. 1. 3aganHas u npuBeeHHAs PACUETHBIE CXEMBbI PEMEHHOM Nepe1adn

Bapuanr 2

PaccmoTpuM cxeMbl, KOT/1a HECKOJIBKO YIPYTUX CBSI3eH MOCIEA0BATEIbHO COSUHEHBI APYT C
JIPYTOM TIepelaTOYHBIMUA MexaHn3Mamu. Ha puc. 2 nmpencraBiensl 3aqanHas (puc. 2.a) u



npuBeneHHas (puc. 2,0) pacueTHbIE CXEMBI C ITOCJIEI0BATEIbHBIM COEIMHEHNEM YIIPYTUX CBsI3ei
JUHEWHOM )KECTKOCTH C nepeaaTounbiMu Mexanu3mamu. Ha puc. 3,a uzo0paxena cxema

IIOCJIEIOBATEILHOTO COCIMHEHMS YIIPYTUX CBA3EH C KPYTHIIBHOM KECTKOCTBIO. YIIPYTHe CBSA3U C
KpyTuibHbIMU sxecTkocTsiMu C,C,, C;,C, coenuHEHbI MeKAy co00i 3y0UaThIMK NepeiayaMu

¢ nepepatoynbiMu oTHowmeHusmMu U,,U,,U, . Ha puc. 3,0 npencTaBieHa npuBeeHHAs CXeMa,

SKBUBAJICHTHAS 3a/IaHHOM, C MPUBEIEHHOH XecTKOCThIO0 C. O0e cxembl Ha pHC. 2 U 3 HICHTUYHBI,
pa3IMyYeH TOJBKO BHJI JKECTKOCTH YIPYTHX CBSI3CH.

Puc. 3. IlpuBenenne KpyTHUIIBHBIX KECTKOCTEN

Bapnanr 3

JBmxenue ot asuratens [l u 1Be mapsl 3y0UaThIX KOJIeC epeaeTcs Baly
HCIIOJIHUTEJILHOTO OpraHa MalllvHbl B. /[BUraTtens u MCOJIHUTENbHBIA OpraH MalluHbI
COEIMHEHBI 3yOUaThIMU KOJIECAMU U TPEeMs YIPYTUMHU CBA3SIMH (BajlaMH ), KpyTHIIbHAS
KECTKOCTb KOTOphIX cooTBercTBeHHO C), C,,C, —(puc. 4,a). Tpebyercs cocTaBUThH
SKBHMBAJICHTHYIO IPUBEJCHHYIO PACUETHYIO CXEMY JUIsl U3yUEHUS HArpyKEHHOCTH Baja

JABUTaTCIIA, CHUTasA MaCChl 3y6an1>1x KOJICC HC3HAYUTCIIbHBIMU B CPABHCHHUU C MaCCaMU
ABUTATCIIA U UCITIOJIHUTEIIBHOTO OpraHa MalllliHbI.
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Puc. 4. 3a1[aHHa51 U MPUBCACHHAA PaCYCTHBIC CXCMbI MAllIMHbI

Bapuant 4

VYnopHas mmTa 1 oImycKaromero ynopa oCTaHaBIMBaeT ABHKYIIYIOCS 3arOTOBKY 2
(mpuBOJ MOABEMa—OIyCKaHHsI YIIOPHOM IJIMTHI HE MOKa3aH). DHEPrus ABUXKYIIENHCs
3arOTOBKH IOTJIOIIACTCSI aMOPTHU3aTOPOM 3. COCTOSIIUM M3 YETHIPEX MapalIeIbHO
YCTaHOBJICHHBIX IIPY>KHH C JTMHEHHOU xKecTKocThio C, (puc. 5,a). Tpebyercs cocTaBUTh

MIPUBEICHHYIO PACUETHYIO CXEMY.

Aiadine 3 oy
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Puc. 5. Ynop st octTaHOBKM MeTalljia Ha POJIbIaHre

Bapuanr 5

OnpenenuTs YUCIEHHOE 3HaUE€HUE MPUBEIEHHON )KECTKOCTU CUCTEMBI (pHC. 6,a),
COCTOSIIIIUX M3 ABYX CTYIEHYATBIX CTepXkKHEH 1, COeAMHEHHBIX HIAPHUPHO C OaiKoif 2
MPSIMOYTOJIBHOTO MOIIEPEYHOT0 CEUYEHHUs, K KOTOPOM Ha IWJIMHIPUYECKON NpyKUHE 3
IIOZBELICH IPy3 Maccou M.

Ucxonnsle gannasie: 11=0,5 m; 12=2 m; 13=0,8 m; d1=100 mMm; d2=40 mm; h=300 mm; b=150 mwm;
CpeIHUI IHaMeTp BUTKOB NPYkuHbl D, =140 MM; 9KCII0 BUTKOB NPYXUHBI N=12; nrametp

MIPOBOJIOKH, U3 KOTOPO# cBUTa Mpy»xkuHa, d=10 MM; MOAyJIb YIIPYTOCTH MPH PACTIKECHUN
(cxarumn) E=2-10° MITa; moxyns ynpyrocts npu casure G=8-10* MITa.



Puc. 6. PacueTHas u SKBHBaJeHTHAs CXEMBI

BapuanT 6

OnpenenuTh YMCICHHOE 3HAYCHUE KPYTUIBHON JKECTKOCTH CTYIIEHYATOro Bayia (puc. 7,a),
eciu di=100 mm; d2=200 mm; 11=2 m; 1,=4 M; G=8-10* MITa.

Le
Lt

SO

Puc. 7. PacuetHas 1 SKBUBajJleHTHAsA CXEMBI

[MPAKTUYECKAS Ne2

B xonTponmpHOI paboTe TpedyeTcs COCTaBUTh MEXAaHHUYECKYI0 MOJENbh KojaeOaHmit
MEXaHUYECKON cUCTeMBI. JlJig 3TOr0 He0OXOIMMO BBITIOJHUTH MPUBEIEHUE MAacC U )KECTKOCTEH
WM TOJIBKO )K@CTOKOCTGI\/'I, €CJIn MAacCCbl HC YUYHUTBIBAIOTCA, K OHpe)IeJ'IéHHOMy 3BCHY MallWHBbI
(mexanmu3Mma). [IpuBeneHre BBHIONHATH B OOIIeM BUe. Tak Kak BHEIIHWE CHIIBI © MOMEHTHI HE
33JIAI0TCs, TO UX MPUBEJCHUE HE JeiaeTcs. TeM He MeHee, HY)KHO IIOMHUTh, 4TO KoJjieOaTebHbIe
MPOIIECCHl BOSHUKAIOT B PE3YJIbTaTe M3MEHEHUS BHEIIHUX CHJI U MOMEHTOB, NEHCTBYIOIIUX Ha
MEXaHUYECKYI0 CHCTEMY, MAacChl KOTOPOM COEIMHEHBI yHpPYrMMu CBA3sMH. [IpuHATYIO
MEXaHUYECKYIO MOJIENb KOJIEOaHU MILTIOCTPUPOBATH CXEMOM.

Hwxke npuBeaeHsl KMHEMaTHYECKHE CXeMbl (pUc.8) YCTPOUCTB U (HOPMYJIHUPOBKA yCIOBUMA
JIECSITH 3a/1a4.

3AJIAYA Ne 1



Puc.8. Kunematuueckasi cxema npuBoja

JIBu>keHHe OT JABUTATENs U JABYX Map 3yOuaThixX Kojec nepenaércsi Bajdy UCHOIHUTEIBLHOTO
oprana MamuHbl A (puc.3.1) . JIBurarenb W HCIOTHUTEIBHBIM OpPraH MalllMHBI COEIUHEHBI
3yOuaTbiMu KoJ€caMu, 4HCIO 3yObeB KOTOpbIX Z;Z,;Z,;Z, W MOMEHTbl HHEPLUH

COOTBETCTBEHHO paBHbl J,;J,;J;;J,, U TpeMs YHNPYI'MMHU CBS35MH (BalaMu), KPYTUJIbHBIE

KECTKOCTH KOTOPBIX paBHbI cooTBeTcTBeHHO C;C,;C;.
J ,— MOMEHT UHEPLMHK POTOPA IBUTATEJIS.

JA — MOMCHT MHCPIHUU UCIIOJIHUTCIIbHOI'O OpraHa.

[Ipu BHe3anmHOM (MTHOBEHHOM) COpOCE TEXHOJIOTHYECKOW HArpy3Kd Ha UCHOIHUTEIBHOM
OpFaHe B CUCTEMEC BO3HHUKAKT KOJ'IC6aHI/I$[. COCTaBI/ITI) MCX&HI/I'-ICCKYIO MOACIb IJIs1 H3yquH$I
JTUHAMHYECKON Harpy>KeHHOCTH BaJsia IBUTATeNs, IpeHeOperas 3a30pamMu B 3alleTICHUH epeaay
7 KECTKOCTBIO 3aIeICHNH.

3AJIAYA Ne 2

V227774
= ’--E-( = )
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Puc.9. [lpuBoanas nunus 6momunra 1150

rlt

Kaxnpiii Banok Omromuara 1150 mmeer wWHAMBHIyalbHBIN mpuBoA. [lpuBoaHas JTUHHS
HIDKHETO BaJIka COCTOUT M3 AJIEKTpoBHUrarTess 1, Bama

anekTpoaBuratens 2, Mmy(Tsl 3, IpoMeKyTOUHOTO Bajia 4, MIMUHIENS 5, XBOCTOBHUKA 0,
MPOKATHOTO Bajka 7 (puc.3.2).

C;;C,;C5;C,;Cy — KECTKOCTH  COOTBETCTBEHHO Baja 2, My(Thl 3, MPOMEXKYyTOYHOTO
J

COOTBCTCTBCHHO POTOpPA 3JICKTPOABUT'ATCIIA C BAJIOM; MY(I)TI:I, MPOMCIKYTOYHOI'O BaJia, IIMTUHACIIA,
IMPOKAaTHOI'O BaJIKa.

Bana 4, WIMUHAENS 5, XBOCTOBUKA 6 nipokarHoro Banka 7 J ,;J,,3J, .;J,,;J6 — MOMEHTBI HHEPLIUH



Ilocme 3axBara IIOJIOCHI BaJIkaMH B HpPIBO,I[HOﬁ JJUHUHM HHXHETO BaJIKa BO3HUKAIOT
koJsiebanusi. CocTaBUTh MCXAaHUYCCKYIO MOACIIb HpI/IBOl[HOf/'I JIMHUW HUXKHCTO BaJIKa OJId U3YYCHUA
HHHaMHqCCKOﬁ HarpyX€HHOCTH  Bajla 3JICKTPOABHUIATECIIA, npeHe6pera;1 3a30paMu B
IIMHHACIBHBIX COCINHCHUAX.

3AJAYA Ne 3

St |,
)
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Puc.10. IlpuBoanas nmunus 6romunra 1150

Kaxnpiii Banok Omomunra 1150 umeer muauBuayanbhbiii npuson (puc.10). IlpuBoanas
JUHUS BEPXHEro Bajika COCTOMT M3 AJIEKTpojBuratess 1, Bama snekTpomBuratens 2, Mmypt 3,
MIPOMEKYTOUHBIX BajoB 4 U 5, MIMUHAEINSA 6, XBOCTOBUKA 6, TPOKATHOTO BajKa 8.

C;C,;C;;C,;Cy; Co— KECTKOCTH COOTBETCTBEHHO Baja 2, My(Thl 3, IPOMEKYTOUYHOIO

Basa 4, Baja 5, mmuHens 6, XBOCTOBHKA 7.

J ,~"MOMCHT HHEPLUHU POTOPA IBUTATEIISL.

J —  MOMEHT MHEPUMM  NPOMEXYTOYHOIO  Baja,  YYUTHIBAIOLIUU

n.m.

macchl My¢T 3 1 BasioB 4 u 5.

Jm - MOMCHT MHCPIUHN HITTHAHACIIA.

- MOMCHT MHCPUHUH IMTPOKATHOT'O BAJIKA.

Ilocne 3axBara MOJOCH BaJIKaMU B IMPHUBOJHOM JIMHUM BEPXHEr0 BaJIKa BO3HUKAIOT
kosneOaHus. CoCTaBUTh MEXaHWYECKYI0 MOJI€Ib NpPH BOJHOM JIMHUM BEpPXHEro BajlKa s
U3y4YeHUs] JMHAMHUYECKOW Harpy>KeHHOCTH BEpXHEro UIMMHJENs, NpeHeOperas 3a3opaMu B
LINUHCIBHBIX COCINHEHMSX.

3ATAYA Ne 4

Puc.10. ITpuBoanas nmuuus 6xromunra 1000

O6a Banka 6momuaTra 1000 IPUBOASTCS B IBHXKEHUE OT OJHOTO AnnekTpoasuratens (puc.10).
[IpuBogHAs MWUHUS COCTOWT W3 DJICKTpOABUTATENs 1, Bajia snekTpoaBurarens 2, My(dTol 3;
BaJI-lIeCTepHA 4; MMNUHAENIEN 5, XBOCTOBUKOB 6, IPOKATHBIX BAJIKOB 7.



Cl1; C2; C3; C4; C5 - XeCcTKOCTH COOTBETCTBEHHO Baja AJICKTPOABHUTATENs, MY(QTHI,
BaJ'I-H_IeCTepHI/I, MIMAHACTIA, XBOCTOBHKA HpOKaTHOFO BaJIKa.

Jp; Jm; JB.am; Jur; JB - MOMEHTBI MHEPIIMM COOTBETCTBEHHO POTOpA JIEKTPOIBUTATENA,
My(TBI, BAI-IIIECTEPHU, IITTUHIEIS, IPOKATHOTO BaJIKa.

HpI/I BBI6pOCC IIOJIOChI M3 IMPOKATHBIX BaJIKOB IIOCJIE OKOHYAHHA OYEPEAHOI'O IIPOXOJa B
HpHBOI[HOfI JIMHUM BO3HHUKAIOT KoyieOanusi. COCTaBUTH MCXaHUYCCKYIO MOIACIIb JIS1 U3YUCHUA
HHHaMHqCCKOﬁ Harpy>K€HHOCTHU BaJia SJICKTPOJABUTATEIIA, HpeHe6pera>1 3alCIJICHUK 3a30paMHU B
3alCIIJICHUU U INIMMUHACIBHBIX COCANHCHUAX.

3AJAYA Ne 5

K nededke

Puc.11. MexaHu3Mm pblYakHbIX OaJlaHCUPOB

MexaH13M phlYaXHBIX 0aTaHCUPOB OOJIBIIOrO KOHYCA 3aChIIHOTO amnmapara JOMEHHOH Mmedn
(puc.11) ynpoméHHo cocTouT U3 6anaHcupa 1, ycTaHOBIEHHOTO Ha IAPHUPHO-LUIMHAPHYECKON
orope, KOHTp- rpy3a 3,nojBeneHHoro k 0anancupy B Touke /[, llltanra 3 coeannena ¢ 60b1IMM
KOHYCOM 4, KOHTaKTHPYIOIUM C YaIen 5.

V - CKOpPOCTh KOHYCA B MOMEHT KOHTAKTa C Yallei;

I, - paguyc, ONpeelsIOINii TTOI0KeHNne TOUKH [].

I, - paanyc, ONPEeNSIONINI OJ0KEHHE TOYKH A — IIEHTpa TSHKECTH

phIYaroB GalaHcupa;
I, - paguyc, ONpeessIOIINi OIOKeHNEe TOUKH B — ILeHTpa TsSKecTH

KOHTP-TPY3a;

m,, M, M, - COOTBETCTBEHHO MAacChl OOJIBIIOr0 KOHYCa, KOHTP-TPy3a U
pBIyaroB GanaHCcHpa;

C,,C, ->KEeCTKOCTH COOTBETCTBEHHO Yallll U IITAHTU.



[Tocne conpuKOCHOBEHMS € Yalllel KOHYCa, IBUKYIIETOCs CO CKOPOCThIO V , B CUCTEME
BO30YKIIAIOTCs MPOOJIbHBIE KoJieOaHusi. COCTaBUTh MEXaHUYECKYIO MOJIEINb Uil ONPEIeICHUs
JUHAMHYECKON Harpy3KH IITaHTH.

Y ka3 aHu s B cooTBETCTBUM C IOCTABICHHON 3a/1a4eil IBMKYIIUECS MACChl CUCTEMBbI
HYKHO Pa3MECTUTh B 00JIbIIOM KOHYce 4 U B T. J| KperuieHus mranry 3 K pelyaram Oaaxcupa 1,
NPUHSB 32 3B€HO MPUBEACHUS MTAHTY 3. DJIeMeHTaMu, 00J1a1al0IIMMU JKeCTKOCTBIO, Oy IyT Yaria
5 u wrradra 3. JlemndupyrouymMu cBoMCTBaMHU, IO YCIOBUIO 33Jjauu, CUCTEMa He 00JaiaerT.

Tak Kak IITaHra ABUXKETCS IOCTYIATENBHO CO CKOPOCTBIO V , TO T. JI MOXKHO IIPUHATH 32
TOUYKY IPUBEACHUS, K KOTOPOH NOJDKHBI OBITH NPHBEIEHBI Bpallarollydecss Macchl OajgaHcupa
OTHOCUTENIbHO TO4YKM O cieayer BBIYMCIATH KAaK CYMMY MOMEHTOB HWHEPLMH Macc,
COCpPENOTOUEHHBIX B ToUKax A u B. B pe3ynbrare NOMKHBI ITOJIYYHUTh IBYXMAacCOBYHO MOJEIb
MPOJOTBHBIX KOJICOAHHHH.

3AJAYA Ne 6

Pomik poJibranra 1 MNPpUBOAUTCA B ABMIKCHHUC OT OSJICKTPOABUTATCIIA 2 qucpes

WIMHAPUYECKYI0 3yOuaTyro nepenauy 3. Yucio 3yObeB LIECTEPHU U KOJIECa, COOTBETCTBEHHO,
paBHo Z1 u Z2 (12).

[Ipy MrHOBeHHOW OCTaHOBKE palOTAIOIIEro poJibraHra B MPHUPOJIE BO3HUKAIOT
KpyTWIIbHBIC KoyneOaHusi. [IpeHeOperas 3a3opamMu B 3aleIUICHUH M JKECTKOCTBIO IEepeIayw,
COCTaBUT MEXAaHUYECKYI0 MOJEIb JUIsl ONpeAeNieHUs ITUHAMUYECKOW HarpyKeHHOCTH Bala
AIIEKTPO/IBUTATES.
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Puc.12. IlpuBox ponuka poabsranra

3AJIAYA Ne 7

MexaHu3M moabeMa rpy3a 3JIEKTPOMOCTOBOTO KpaHa YCTPOEH CIEAYIOUMM 00pa3oM
(puc.13,a, 6).

Ban 1 (puc.13,a) snextponBurarens 2 my(droit 3, NpPOMEKYTOUHBIM BajioM 4 H
My(dToif-ropmMo3oM 5 coequHEH ¢ BeayliuM BajoM 6 penyktopa 7. Ha Bemymem Bamy 6
HEMOJIBUYKHO YCTAaHOBJIEHA IIECTEPHS §, KOTOpasi CIEIUIEHA C YCTAaHOBJIEHHOW HEMOABM)XHO Ha
Baiy 10 mecrepneit 9 nepsoii crynenu. Ha Bany 10 Takyke HENOABMKHO yCTaHOBJIEHA BeAyLIast
mectepHa 11 BTOpol CTymeHH, KOTopas HaXOAUTCA B 3allCIJICHUH C BEIOMOW miectepHen 12.
Benomas mectepHst 12 HemoaBMKHO yCTaHOBJIEeHA Ha Baiy 13 Oapabana 14. K Oapabany 14
(puc.13,0) Ha ABYX KaHaTax 15 mojBeIeH CIBOCHHBIN TPEXKPATHBIA MOJIMCIIACT, COCTOSIIUN U3
BepxHel 000iMBI 16 U HIKHEW MOABMKHON oOoiimbl 17. K HmkHel 000iiMe TOIBEIICHBI
rpy303axBaTHOE MpHUCIIOcOOIeHUE U Tpy3 18.



[Tpu noxbEme Tpy3a ¢ moaAxXBaTOM (KOr/Aa MOAbEM HaAuMHAETCS MPH OcIabIeHHBIX KaHaTaxX U
HOMHHAJILHOW CKOPOCTH JIBUTATEJISI) B MEXaHU3ME MOIbEMA BOSHUKAIOT KoseOanus. [IpereOperas
Maccoi BaJIOB, COCTaBUTh MEXaHMYECKYIO MOJIeb KOJeOaTeJbHONH CHUCTEMBl Al M3y4YeHUs
JTUHAMHUYECKOU HAarpy>KEHHOCTH Bajia 3JIEKTPOABUTATEIIS, €CIIH:

m — Macca HWKHE 000MMBI Ipy303axBaTHOTO YCTPOICTBA € MOIHUMA-

€MBIM IPy30M;

o =
Ry / 17

Puc.13. Mexanuszm noabeMa rpysa MOCTOBOT'O SJICKTPUUCCKOT'O
KpaHa: a — KHHEMaTH4€CKad CXeMa IIpruBoOJa,

0 - cxema ImOJMCIACTHOM IHOABCCKH

F_—mnnomajas METasIMuecKol YacTH CeUYeHHsI KaHaTa,;
E_—Monynb ynpyroctu KaHara,
K = 6 —4mncno BeTBeii kaHaTa, Ha KOTOPBIX MOJBEIIEH TPY3;

h, — nnHa BeTBel kaHATOB 15, HamaThIBaroIuxcsa Ha OapabaH;
h, — nMHA BETBEH KaHaTa B MOJIHMCIIACTE;
D, nnamerp 6apabaHa;

Z\;Z,;Z,;Z, —COOTBETCTBEHHO YHUCIIO 3yObEB LIECTEPEH;



J, - MOMEHT MHEpILUH POTOpa IBUTaTENs U My T
J;,J7,,97,,J;, - COOTBETCTBCHHO MOMEHTbI HHEPLHH WIECTEPCH; J; - MOMEHT HHEPLUH
OapabaHa;

C,,C,,Cy,Cp, Cl3 - )KECTKOCTH COOTBETCTBEHHO Basos 1,4, 6, 10, 13.

3AJAYA Ne 8

Ponmuk ponbranra 1 mnpuBoAMTCS B JIBW)KEHHE OT 3JIEKTpOJBUIaresss 2 4epes
LWIMHIPUUYECKY0 3yOuaryro mnepenady 3 (puc.14). Uuciao 3yObeB mIecTepHHM M KoJieca,
COOTBETCTBEHHO, PaBHO Z1 U Z».
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Puc.14. [IpuBoa ponuka pojibraira

J 5 d ponsd 3 s J,, — COOTBETCTBEHHO MOMEHTBI HHEPLHUH POTOpA 3JICKTPOABHUIATEIs, POJIMKA

pon’> w

poJibranra, Kojieca, MeCTCPpHU U MYQ)TBI.

C,;C,;C, —COOTBETCTBEHHO KECTKOCTH BaJla IECTEPHU, MY(ThI U Baja 3JIEKTPOIBUTaTEs.

HpI/I BLI6pOCC 3aroTOBKM H3 BAJIKOB Ha pPOJIbIaHT’, POJIMKH POJIbI'aHr'a W HX IPHUBOJ
HCIIBITBIBAIOT Sapr‘II/IBaIOHII/IfI yAap, 4YTO BLI3BIBAIOT KPYTUJIBHBIC KoJIcOaHHs B IIpUBOJIC.
HpeHe6pera;1 3a30paMu B 3allCINICHUHW W KCCTKOCTHIO IIEpCAaqyr, COCTABUM MCXAHUYCCKYIO
MOZACIIb AJId OIPEACTICHUA I[I/IH&MH‘IGCKOﬁ Harpy>KCHHOCTHU BaJia 3JICKTPOABUIaTCJIA.

3ATAYA Ne9

bapaban cmecurens 1 yctaHoBiIeH Ha poiaukoBbIX onopax 2 (Puc.15). 3y6uatsrit 6angax 3 c
YHCIIOM 3yObeB Z, HAaXOJUTCA B 3alCIUICHUH C ecTepHer 4, uncio 3yOpeB kotopoi Z.. Ban 5

miecTepHu 4 My(pTOH 6 COEMHEH C BaJIOM 7 3yOuaTOl MIECTEPHU 8 ¢ YNUCIIOM 3yObeB Z,
Iectepns 8 cueriena ¢ mecrepHei 9 ¢ unciom 3yobeB  Z,. lllectepus 9 u mecrepus 11 ¢
yuciaoM 3yObeB Z, HaxonsaTcs Ha ogHoM Baity 10. Illecrepns 11 cuernnena c mecrepheit 12 ¢

yucsioM 3yoseB Z,. Ban 13 mecrepuu 13 mydroii 14 coenunen cBanom 15 anekrpoasurarens 16.
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Puc.15. IlpuBoa 6apabaHHOTO CMECUTESA-OKOMKOBATEIIS

J p— MOMCHT MHCPLUHU POTOPA SJICKTPOABUTATCIIA,

‘]1_ MOMCHT MHECPLUHN ﬂeTaﬂeﬁ, HaxXoOdg1ruXCA Ha Bally

AJIEKTPOJIBUTA-
Tells,

J,— MOMEHT HHepLuu JieTaleil, HaxoauTcs Ha Baiy 10;
J;— MOMEHT MHEpLINHU, HAXOAUTCS Ha Banax Su7;

J,— MoMeHT nHepuuu OapabaHa;

C;;C,,;C;— KCCTKOCTH COOTBCTCTBCHHO Balla 3JICKTPOABHUTATCILA,

mydTsl 14 , Bana 13;

C,o— xecTkocTh Bana 10;
C,;C;C,— xKecTKOCTH COOTBETCTBEHHO Baa 7, My(TsI 6, Bana 5.

[Ipu magennn Ha nHO OapabaHa MacChl, OTPBIBAIOIICHCS OT CTEHOK OapabaHa MpH €ro
BpalllcHWW, B TPHUBOJIC BO3HUKAIOT KpyTWIbHBIE KoyieOaHus. I[IpeneOperas 3a3opamu B
3aleTICHUN U KECTKOCThIO 3yOuaThIX 3allelJICHH, COCTaBUTh MEXaHWYECKYI) MOJENb IS
onpeAesieHUs TUHAMUYECKON HAarpy>KEHHOCTH Bajia JIEKTPOJBUTaTEIA.

VYka3anus. B cOOTBETCTBUU C MOCTaBIEHHOM 3aJja4eil TMHAMUUECKOTO UCCIIEOBAaHUS 3BEHOM
MpUBEICHUS HEOOX0JUMO MIPUHSITH BaJl ANIeKTpoaBUrarens. [Ipu 3ToM Bce Macchl U )KeCTKOCTH
HY’KHO MPUBECTH K BATy DJIEKTPOJIBUTATENS, YYUTHIBAS MIEPEIATOUHBIE OTHOLICHHS
nepeaToOyHOro MexaHusMa. TaMm, re yrpyrue 3JeMeHThl COeMHEHbI TI0CIIe10BaTENbHO,
SKBUBAJIECHTHYIO )KECTKOCTh BBIYUCIIATH MO (POPMYJIE MOCIEI0BATEILHOTO COSIMHEHMS
’KeCTKocTel. B UTOrM 1OJIKHBI MOJIYYUTh ABYXMACCOBYIO MOJIETh KPYTUIBHBIX KOJICOAHUH.

3AJTAYA Nel0



Puc.16. IIpuBoa moAbeMHO-TTIOBOPOTHOTO CTOJIA

[TogpemHoO-1OBOpOTHBIN CcTON (puc.16, cM. Takke KoponeB A.A. IlpokaTHbIE CTaHBI U
000py0BaHKE MPOKATHBIX LIEX0B: ATiac KOHCTpyKuuid. M.: Meramnyprus , 1981) cocrout us
KPECTOBHHHI 1, )KECTKO COEAMHEHHOH CO IITOKOM 2, pa3MEIIEHHOM B TUJIb3€ 3, YCTAHOBJICHHOM B
noAmMNHUKax 4 u 5, U npuBoja nosopota croia. Ha kpectoBuny 1 ycranosieH pyioH 6. B
BEpPXHEH YacTH Ha TUJIb3y 3 HEMOIBM)XKHO HAaca)KeHa ILIECTepHs 7, KOTOpas ¢ OJHOW CTOPOHBI
COCIMHEHA TMPHU MOMOIIU OCU 8 ¢ KPECTOBUHOM, a C IPYroil CTOPOHBI CIICTIEHA C 1ecTepHel 9.
Ban 10 mectepun 9 mydToit 11 coenuHeH C BBIXOAHBIM BaJioM 12 IMIMHAPO-KOHHUYECKOTO
penykropa. Ban 13 snexrponBurarenst 14 coemunen mydroit 15 ¢ BBIXOJHBIM BajioM 16
penykTtopa. Banbel 17 u 18 — nmpoMexyTouHble Bajibl peAyKTOpa. DIEKTPOJABUTraTelb CHAOXKEeH
TOpMO30M 19.

M — macca pyJoHa;

A — pacCcTOsIHUE LIEHTpa TSHKECTU PYJIOHA 10 OCH BpAlLlEHUs;
Yucno 3y0beB 1IecCTEpEeH YKa3aHo Ha CXEME.
J, — MOMEHT UHEpPLUU KPECTOBUHBI;

J .~ MOMEHT MHEPIUH LIECTEPHHU 7 C THIIB30U U IITOKOM;

C0,C,;;C,,— KecTKOCTH cOOTBeTCTBEHHO Baia 10, MmydTs 1
Bazna 12;
C.5:C7:Cl:Cls: C 3 — KECTKOCTU COOTBETCTBEHHO Bana 18,
Basma 17,  Bama 16, mydTs! 15 u Bana 13.

JUist TOYHOrO TO3ULMOHMPOBAHMS pYJIOHA KPECTOBHHA C PYJOHOM MTHOBEHHO
OCTAHABJIMBACTCS, B PE3yJbTaTe YEro B MPUBOJE MOBOPOTA CTOJIA BO30YXKMAIOTCS KPYTHIIBHE
KOJIeOaHMsI.

ITpeneOperass Maccoil miecTepeH, 3a30paMH B 3alEIUICHUN W JKECTKOCTBIO 3alleIUICHHH,
COCTaBUTb MEXAHUYECKYI0 MOJEIb AJIS ONpEleNCHUs IUHAMUYECKONH Harpy>KeHHOCTU Baja
JIIEKTPOJIBUTATEIS.

VYkazanwusi. 3a 3B€HO MIPUBEJICHUS MPUHATH BAJI AJIEKTPOABUTATENs. Maccy pyJioHa CUUTATh
COCpPEIOTOUEHHOM B LIEHTPE TSHKECTH PYJIOHA HA PACCTOSSHUM @ OT ocH BpaueHus. [Ipu
MIPUBEJCHUN MAcCC M JKECTKOCTH K BaLy JIEKTPOJBUraTENs YUUTHIBATh EPEIATOYHOE OTHOLLIEHNE
MeXaHu3Ma. DKBUBAJIEHTHBIE )KECTKOCTH YIPYTUX 3JIEMEHTOB, COEIMHEHHBIX MOCIEA0BATENBHO,
OTpeAeNnuTh Mo (opMyIie MOCIEA0BATEILHOTO COETMHEHNUS KECTKOCTENH. B HTOrM NOIKHBI
MOJIyYUTh OJTHOMACCOBYIO MOJIENIb KPYTHIIbHBIX KOJI€OaHUIl C 3allleMICHHEM.



I[MTPUJIOXEHUE 2

O1neHOYHbIE CPEACTBA 1A MPOBEAECHUA IIPOMEKYTOYHON aTTECTAIUH
a) [lnanupyembie pe3yJbTaThl 00yUYeHUS U OLIEHOYHbIE CPEACTBA ISl IPOBEACHUA NMPOMEKYTOUYHOM aTTeCTAIlUN:

CrpyKTypHBII
3JIEMEHT
KOMIIETEeHIIUU

[Inanupyemble pe3yabTaThl 00y4YeHUs

O1neHOYHBIC CPEACTBA

IIK-13

YMeHUueM NPOBePATH TEXHUYECKOE COCTOSTHHE M OCTATOUYHBII pecypc TEXHOJI0THYeCKOro 000py/10BaHUs1, OPraHNU30BbIBATH MPOQUIAKTHYECKHI 0CMOTP U
TeKYUIUH PEMOHT T€XHOJIOTHYECKUX MALUH U 000py10BaHNS

3HaTh

OCHOBHBIE METO/IbI ITPH OLIEHKE TEXHUYECKOTO
COCTOSIHMS M1 OCTaTOYHOTO pecypca
TEXHOJIOTMYECKOro 000pyA0BaHUS
METAJUTYPIrUYECKUX MAIWH.

[IprunHBI IOJIOMOK JIeTalIel MallluH.

OcHOBHBIE 2Talbl JUHAMUYECKOTO pacuyeTa MalllvH.

[IpaBuna cocTaBieHHs] MEXaHUYECKUX MOJEIEH.

XKecTkocTb ynpyrux cBsizei pH pa3IudHbIX BUIAX JepopMaruil.
N3006paxkeHne ynpyrux cBs3eil Mpu COCTaBICHUN MEXaHUYECKUX MOJETEH.
[IpuBeneHne KeCTKOCTEN MPHU MOCIETOBATEIIBHOM COCITMHEHUH YIIPYTUX CBSA3EH.
[IpuBeneHune )xecTKOCTEN NpH NapaJIeIbHOM COCIUHEHUN YIIPYTUX CB3EH.
[IpuBeneHne )KeCTKOCTEN MPHU CMENIAHHOM COECTMHEHUU YIIPYTUX CBS3EH.
[IpuBenenne Macc npu JMHAMUYECKUX PacyeTax MallvH.

10 [IpuBeneHre KpyTAUIMX MOMEHTOB NP TMHAMUYECKUX pacyeTax.

11. TToHsATHE MOMEHTA UHEPIIMH MACCHI.

CoN~WNE

VYMmetrs

OneHuBaTh CTATUYECKYIO U YCTAIOCTHYIO
(IMHAMHUYECKYI0) POYHOCTH JIETalH,
BBIUNCIIATH €€ PECYPC U YIPABIATH UM.

1. Hwmeercs MalIinuHa, Ha KOTOpOﬁ MO>XXHO IIPOM3BOAWUTHL YCTAJOCTHBIC HCIBLITAHUA B
YCII0OBUAX 1000r0 HCCUMMCTPUYHOI'O LHUKJIA. 3az[aBa;1 NOCTOAHHOE 3HA4YCHUE LT, ,

HeO6XOI[I/IMO HaAWUTH myTeM IMOCJICAOBATCIbHBIX HUCIIBITAaHUN O6p8.3].IOB TaKo¢C

HauOoJblllee 3HAUYEHHWE AaMIUTUTYIbl ¢, , MPU KOTOPOM MaTepuan CcrocoOeH ele




CTpyKTYypHBI
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

BBIJIEP)KaTh HEOTPAHWYCHHOE YHCJIO IUKIOB. Ecim s B3STOr0 Martepuaia Takoro
MPEeIbHOTO HANPSDKEHUS HE CYIIECTBYET, BEIMUMHA (T, ONPEEIISETCS IO YCIOBHOMY
6azoBomMy uuciy N.

2. OmpenenuTs YUCICHHOE 3HAYCHUE MPHUBEIACHHON JXECTKOCTH CHCTeMBI (puc. 6,a),
COCTOSIIIIMX U3 JIByX CTYIEHYATBHIX CTEP)KHEH |, COSTMHEHHBIX MIAPHUPHO C OaKoi 2
MPSIMOYTOJIBHOTO TIONEPEYHOr0 CEYCHHS, K KOTOPOH Ha IMIMHIAPUYCCKOW MPYXKHUHE 3
MOJIBEIIICH TPY3 Maccoit M.

Ucxonubie nanaeie: 11=0,5 M; 1o=2 M; 13=0,8 m; d1=100 m™m; d2=40 mm; h=300 mm; b=150 mm;

CpelHHl 1MaMeTp BUTKOB NPYKuHbl D, =140 MM; 4HCIIO BUTKOB NPYKUHBI N=12; nuamerp

IPOBOJIOKH, U3 KOTOPOil CBUTA MpYxKHA, 0=10 MM; MOIyJIb YIIPYTOCTH NPH PACTSHKCHUN
(cxartun) E=2-10° MIla; momyns ynpyrocts npu casure G=8:10* MI1a.




CTpyKTYypHBI

3JIEMEHT [Inanupyembie pe3ysIbTaThl 00yUICHUS O1neHOYHBIC CPEACTBA
KOMIIETEHIINHU
3. OmpenenuTh YMCICHHOE 3HAYCHUE KPYTHIIBHOW KECTKOCTH CTYINEHYAaToro Bayia (puc.
7,a), eci d1=100 mm; d2=200 mmr; 11=2 ; 1=4 m; G=8-10* MT1a.
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Puc. 7. PacuerHas ¥ SKBUBaJI€HTHAS CXEMEI
Bnagets BeneHust cTaTUCTUKU TEXHUYECKOTO 1.Omnpenenuth CPeHION JONTOBEYHOCTh MPU HEPETYISIPHOM MEPEMEHHOM HarpyxeHuu. Jlis

COCTOSTHUSI TEXHOJIOTUYECKOTO0 000PY10BaHUS
C IIEJIBIO TIPOTHO3UPOBAHUS TEKYIINX
PEMOHTOB.

3TOr0 HEOOXOAMMO, BO-TIEPBBIX, OMPENCINUTh (PYHKIMIO pACIpeAeieHUs] ACHCTBYIOLINX
HaIpsDKEHNH, KOTOpask OLICHUBAETCS T10 Pe3ysIbTaTaM aHalIM3a CIEKTpa KCIUTyaTallMOHHOM
MIEPEMEHHON Harpy3KH OJHHUM M3 M3BECTHBIX METOJIOB CXeMaTH3aluu (METOoJ pa3Maxa,
MaKCHMYMOB, IOJIHBIX LUKJIOB U T.II.), BO-BTOPBIX, IOCTPOUTHh KPUBYIO yCTaJOCTH AETAIU
IIPU PETYJIIPHOM MEPEMEHHOM Harpy>K€HUH Ui ONpeAeTIeHHUs JOITOBEYHOCTH, CTOSIIEH B
3HaMeHarese (HopMyJIbl

2. Oo0a Banka omomuaTa 1000 MPUBOAATCS B ABMKCHHUE OT OJTHOTO AJICKTPOJIBHTATEINS (PHC. ).
[IpuBoAHAs JIMHUS COCTOMT M3 dJEKTpoJBUTaTeNs 1, Baja aiekTpojaBurarens 2, Mmy¢QTsl 3;
BAJI-IIECTEPHS 4; IINUHIEIEH 5, XBOCTOBUKOB O, TPOKATHBIX BAJIKOB 7.

C1; C2; C3; C4; C5 - XecTKOCTH COOTBETCTBEHHO Basia JJIEKTPOIBUTATENS, MY(THI,
BaJI-IIECTEPHU, IIIITAHIEIIS, XBOCTOBHKA IIPOKATHOTO BaJIKa.




CTpyKTYypHBI
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

Jp; Jm; JB.am; Jui; JB - MOMEHTBI MHEPLIMM COOTBETCTBEHHO POTOpA AJIEKTPOABUTATENS,
MyQTBI, BAI-IIECTEPHU, IITTUHAEIS, IPOKATHOTO BaJIKA.

HpI/I BLI6pOC€ IIOJIOCHI M3 IIPOKATHBIX BAJIKOB ITIOCJIC OKOHYAHHA OYCPCAHOI'O IIPOXOoda B
HpI/IBOIIHOfI JIMHUM BO3HUKAIOT KojeOanus. CocTaBUTh MCXaHUYCCKYIO MOACIIb JIs1 U3YUCHUA
I[HHaMquCKOﬁ Harpy>K€HHOCTHU BaJla 3JICKTPOABUIATECIIA, npeHe6per as 3allCIUVICHHUU 3a30paMU B
3alCIINICHUHY U IIIMMUHACIBHBIX COCINHCHUAX.

@
|¢2

Puc. IlpuBoanas nunus 6momunra 1000

3. MexaHu3M pBYKHBIX OalaHCHPOB OOJBIIOrO KOHYCAa 3acBITHOTO ammapara JTOMEHHOU
Ieun (puc.11) ympom€HHo coctouT u3 OamaHcupa 1, YCTaHOBJIEHHOTO Ha
HIapHUPHO-IMIIMHIPUYECKOI onope, KOHTpP- Ipy3a 3,1I0/IBELIEHHOr0 K OajlaHCUpy B TOYKE
J1. HlTtanra 3 coearHeHa ¢ 60JIBIINM KOHYCOM 4, KOHTaKTUPYIOLIUM C Yamiei 5.

V - CKOpPOCTh KOHYCa B MOMEHT KOHTAKTa C YaIllei;

I, - pamnyc, ONPEIeNAIOINN MTOJI0KEHNE TOYKA 1.

I, - paguyc, ONPEAEIAIOMUN MON0KEHUE TOUKH A — IIEHTPA THKECTH
pBIUaroB OaaHcupa;

I; - paguyc, OHpCIIeJ'IHIOIJ_IHﬁ MOJIOKEHHE TOUKH B — HCHTpa TAXKCCTU

KOHTP-TPY3a;




CTpyKTYypHBI
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

m,, M;, M, - COOTBETCTBEHHO MACChl OOJIBIIOr0 KOHYCa, KOHTP-IPpy3a U

pBIYaroB OamaHcupa;

Cl ) C2 - dKCCTKOCTH COOTBCTCTBCHHO Yalllkd M IITAHTH.

K aededke

[Tocne conpuKOCHOBEHUS C Yallel KOHyca, ABUXKYILEroCs CO CKOPOCTBIO  V , B CUCTEME
BO30YXIAI0TCs PO10JIbHBIE KosleOaHus. COCTaBUTh MEXaHUYECKYI0 MOJIEIb ISl ONpeAeIeHUs
JUHAMHAYECKOW Harpy3KH HITaHTH.

IK-15

ymeer Bblﬁl/lpaTb OCHOBHBIC M BCIIOMOraTe/JIbHbIC MaTECpHAJIbI, CIocoobl peaim3allu TEXHOJOIMIECCKHUX MMPOUECCOB, IPUMEHATDH MMPOIrPEeCCUBHBIC METOAbI

IKCILIyaTallUd TEXHOJIOTHIECCKOI'0 oﬁopynonafmﬂ NMPpHX U3roTOBJICHUMA TEXHOJOTHYCCKUX MalllMH




CTpyKTYypHBI

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yUeHUs OueHouHbIE CpeACTBa
KOMIIETEHIIUH
3HaTh OCHOBBI IPUKJIAAHON Teopun MexaHndeckux | 1. JInHeWHbIe U HETMHEHHBIC CUJTTBI.
KOJIeOaHUI Y IUHAMHUKY MAIlWH C YOPYTrUMU 2. CBoOoHbIc KoJIeOanuss. OCHOBHBIC XapaKTCPUCTHUKHU.
3BEHBAMI. 3. Boinyxnennsie konebanus. [[puarHb BOSHUKHOBEHHS.
4. TlonsTHE pe30HaHca KOJICOaHHIA.
5. CBoOonHbIe KoaebaHus ¢ BA3KUM aeMiipupoBanueM. [[pHunHbl BOSHUKHOBEHHUS.
6. BerHyxneHHbBIC KOJIeOaHus ¢ BI3KUM AemrdpupoBanueM. OCHOBHBIC 3aKOHOMEPHOCTH.
7. IlpuHnum nercTBust 1eMIigepoB.
8. Koncrpykiun nemrdepos.
9. IpunHuun neiicTBrsi aHTUBUOPATOPOB.
YMmeTh CocTraBuUTh NPUBEICHHYIO pacueTHY0 cxemy U | 1. TpeOyeTcsi cocTaBUTh MEXaHWYECKYI0 MOJENb KOJIEOAaHWM MEXaHWYeCKOW cucTeMsbl. Jlms

MaTeMaTHYECKOE OMMCAHUE KOeOaTeTbHBIX
MIPOLECCOB B MAIIMHE, ONPEAEIATh U
CHCTEMATU3UPOBATh IUHAMUYECKUE HATPY3KH,
AQHAJIM3UPOBATH U YIIPABIATH JUHAMUYECKON
Harpy>K€HHOCTBIO JI€Taleil MalllvH.

3TOr0 HEOOXOIUMO BBINOJIIHUTH MPUBEIEHHE MACC U KECTKOCTEN WM TOJIBKO )KECTOKOCTEH,
€CJIi MacChl HE YUYUTBHIBAIOTCS, K OINpEAeNEHHOMY 3BEHY MalIMHbl (MEXaHHU3Ma).
[IpuBeneHue BIOIHATH B 00IIEM BUJIE.

VYnopHas minTa 1 onmyckaroniero ynopa ocTaHaBIMBaeT JBUKYLIYIOCS 3arOTOBKY 2 (IIPUBOJ
M0/IbeMa—OIyCKAaHUsl YHOPHON IUIMTHI HE MOKa3aH). DHEprusl ABIKYILIEHCS 3aroTOBKU
MOTJIOLIAETCSl aMOPTU3aTOPOM 3. COCTOSILIMM M3 YEThIpEX MapajyieNbHO yCTaHOBJIEHHBIX
NpPYXHH C JHHEWHOH xectkocthio C, (puc. 5,a). TpeOyercs cOCTaBUTH NPHBEICHHYIO

pPacUETHYIO CXEMY.




CTpyKTYypHBI
JJIEMEHT IInanupyemsle pe3yabTaThl 00y4eHUs OneHouHble CpeCTBA

KOMIICTCHIIM U
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3. JIBmwxeHue oT nBUraTesns / v Be mapsl 3yOuaThIX KOJIec epelaeTcs Basly UCTIOIHUTEEHOTO
opraHa MallHuHbI B. I[BI/IF&TGJ'IB ¥ UCITOJTHUTEIIHLHBIH OopraH MalllMHBI COCAVMHCHBI SY6‘-IaTI)IMI/I
KoJecaMM W TpeMs YIPYIMMHU CBs3sMH (BajJlaMH), KPYyTHJIbHas »ECTKOCTb KOTOPBIX
cootrBerctBeHHo C;, C,,C; — (puc. 4,a). Tpebyercs cCOCTaBUTb HKBHBAJICHTHYIO

MNPUBCACHHYIO PACUCTHYIO CXEMY I U3YUYCHHA HAIrPY’>KCHHOCTU Bajla ABUTATCIIA, CUUTAA
MacCChbl 3Y6‘{3TI>IX KOJICC HE3HAYUTCIBbHBIMHU B CPABHCHHUHU C MACCAMH MOBUIATCIId U
HCIIOJIHUTECIIBLHOT'O OpraHa MallliHbI.
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CTpyKTYypHBI

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yUeHUs OneHouHbIe CpECTBA
KOMIIETEHIINH

Puc. 4. 3az[aHHa;1 N IpUBCACHHAA paCYCTHBIC CXCMbI MAllIMHbI

BJIaI[eTI) MeTOZIaMI/I SKCIICPUMCHTAJIBHOT'O 1. OHpeI[CJII/ITB ANMHAMHUYCCKUC HAIr'Py3KU MPHU PE3KOM HU3MCHCHUHN TCXHOJIOITMYCCKUX HArpy30K.
KUCCIIEAOBAaHUA TUHAMUYECKUX IIPOLIECCOB B 3aBHCHUMOCTH KOB(b(i)I/IHI/ICHTa AUHAMHUYHOCTHU OT IapaMeTpa HaArpyXCHUA. HquI/IHBI
MAaIlIMHAX PACKPBITHA 3a30pOB B COCAHMHCHUAX. Mexanuka U3MeHEHUS 3430pOB B YHHUBCPCAJIBbHBIX

LIMUHAEISAX ¢ OPOH30BBIMM BKJIA/bIIIaMU. BiMsHue 3a30pOB Ha BEIMYMHY TUHAMHYECKHX
Harpy3ok. Ciy4am napaMeTpuuecKoro BO30yxaeHHs KosiebaHui. ABTOKoieOaHMSA U
YCIIOBHS UX BO30YK/IEHHs B METAJUTYPrHUECKUX MalllnHaX.

2. Pomumk pompranra 1 mpHBOAWTCA B JBW)KEHHWE OT OIIEKTPOABHTraTeNs 2 dYepes
HWINHAPUYECKYI0 3yOuaryio nepenady 3 (puc.14). Unciao 3yObeB IIeCTepHH M Koiieca,
COOTBETCTBEHHO, PaBHO Z1 U Z».
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Puc.14. IlpuBox ponuka poabranra

J 5 ponsd 3 5 J,, — COOTBETCTBEHHO MOMEHTBI MHEPLUU POTOpA BJICKTPOJIBHUIATEIIS, POJIMKA

poJibranra, KoJjieca, meCTCpHu U My(bTBI.




CTpyKTYypHBI
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

C,;C,;C, —COOTBETCTBCHHO XECTKOCTH BaJla IIECTEPHHU, My(ThI ¥ Bajla 3JICKTPOBUTaTEIs.

HpI/I BLI6pOC€ 3arOTOBKHM M3 BaJIKOB Ha POJIbI'aHI, POJIMKK POJIbI'aHra M HX IIPUBOI
UCIBITBIBAIOT Sapr‘II/IBaIOHII/Iﬁ yAap, 4YTO BbISBIBAIOT KPYTUJIBHBIC KoJIcOaHHs B IMpUBOJACL.
HpeHe6per asd 3a30paMu B 3allCINICHUU U KCECTKOCTBIO IIEpeaavu, COCTABUTH MCXAHUYCCKYIO
MOZCIIb AJIA OIMPCACIICHUS I[PIHB,MI/I‘-IGCKOﬁ Harpy>K€HHOCTH BaJia 3JICKTPOABUIaTCJIA.

3. O6a Banka Omommara 1000 mpwBOAATCS B IBMIKEHHWE OT OJIHOTO 3JICKTPOJBHUIATENs
(puc.10). IlpuBoaHas JTUHUSA COCTOUT M3 IEKTPOABHUraTens 1, Bana ajaeKkTpojBurarens 2,
My T 3; Ban-lecTepHs 4; MIMUHJENEH 5, XBOCTOBUKOB 6, IPOKATHBIX BAJIKOB 7.

Puc.10. IIpuBognas nunus 6momunra 1000

C1; C2; C3; C4; C5 - »eCTKOCTH COOTBETCTBEHHO Bayia JJICKTPOIBUTATENS, MYy(THI,
BaJI-IIIECTEPHU, IITTHH/IEISA, XBOCTOBHKA MPOKATHOTO BaJIKa.

Jp; Jm; JB.ux; Jui; JB - MOMEHTHI MHEPIIMM COOTBETCTBEHHO POTOpPA AJIEKTPOIABUTATENA,
MyQTHI, BAI-IIIECTEPHU, IITTUHAEIS, MPOKATHOTO BaJKa.
[Ipu BBIOpOCE MOJOCH W3 MPOKATHBIX BAJIKOB IMOCJIE OKOHUYAHUS OYEPETHOTO MPOX0Jia B

MPUBOAHOM JIMHUM BO3HUKAIOT KoyiebaHus. COCTaBUTh MEXaHMUYECKYIO MOJENb JUIsl U3yYeHHUs
JMHAMHYECKON Harpy>KeHHOCTHU Baja 3JIeKTPOABUTaTeNsl, IpeHeOperas 3alenjeHuy 3a30paMu B

3alCINICHUY U IIIMMUHACIBbHBIX COCANHCHUAX.




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHNBAHMS:

Iloxa3zarenu u KPUTCPHUHA ONCHUBAHHUA IK3aMEHA:

— Ha OLIEHKY «OTJIMYHO » — OO0YyYaroIUICs MOKa3bIBAE€T BBICOKUI ypOBeHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIMM, T.€. JOJDKEH 3HAaTh OCHOBHBIE METOJbI IIPH OLIEHKE TEXHUYECKOI'O COCTOSHMS U
OCTaTOYHOI'0 pecypca TEXHOJIOIMYECKOro 00OpYyJIOBAHMS METAJUTyprHUeCKUX MalIMH, OCHOBBI
NPUKIAJIHON TEOPHUH MEXaHWYECKUX KOJeOaHWH W AMHAMUKU MAIlUH C yNPYTHMH 3BEHbBSMHU;
YMETb OLEHUBAaTh CTATHUYECKYID M YCTAJIOCTHYIO (IMHAMMYECKYIO) IIPOYHOCTH JIETalH,
BBIUNCIISATh €€ PECYypC W YIPAaBIATH MM, KOPPEKTHO BBIpAXaTb M apryMEHTHPOBAHHO
00OCHOBBIBaTh IPUHUMAEMbIE PELIEHUS [0 pe3yjbTaTaM aHajlu3a OLEHKH TEXHUYECKOIO
COCTOSIHUSL TEXHOJOIMYECKOIo OO0OpYAOBaHMS arjioJIOMEHHBIX M CTaJeIUIaBUIIbHBIX IIEXOB,
COCTaBUTh NPUBEJCHHYIO PACUETHYI0 CXEMy M MaTeMaTHYeCcKOe OIHCaHHE KOoJieOaTelbHbIX
IIPOLIECCOB B MAIIMHE, ONPEIESNATh M CHCTEMaTU3MpOBaThb JAWHAMUYECKUE HArpys3KH,
AQHAIN3UPOBAaTh M YIPABIATH AWHAMHUYECKOM HArpy>KCHHOCTBIO JETAJCH MAallWH; BIAJLETh
HaBbIKAMU BEJECHMSI CTATUCTUKU TEXHUUYECKOTO COCTOSHUS TEXHOJIOTMYECKOTr0 00OpYyI0OBaHUS C
L[EJIbI0 TIPOTHO3UPOBAHMS TEKYIIUX PEMOHTOB, METOIAMH IKCIIEPUMEHTAIBHOIO HCCIEIOBaHUS
JUHAMHWYECKHUX IIPOLIECCOB B MAlIMHAX;

— Ha OILIEHKY «XOpOIIO » — OO0YYaroIIUICs NMOKa3bIBAeT CPEIHUN ypOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, T.€. JOJDKEH 3HaTh KOHCTPYKIIMW, Ha3HAYEHHE, YCTPOHCTBO M YCIOBHUSI pabOTHI
METAJITyprUueCKUX MallliH, Ha3HAY€HHE U CYUIHOCTb Pa3JIMYHbIX KOMIUIEKCOB, IPOLECCOB,
000pyZ0BaHUS U TPOU3BOACTBEHHBIX OOBEKTOB, JETajel U y3J0B W3JEIHI TEXHOJOTHYECKHX
MallliH; YMeTh OCYLIECTBIATH cOOp M 00paboTKy HMH(OpPMAIMM O TEXHUYECKOM COCTOSIHUU
TEXHOJIOTUYECKOTO  000py/NOBaHMS METAJUIyprHUeCKUX MAIlWH, TMPUMEHATh 3HAHHUS O
KOHCTPYKLHUSAX, HA3HAYEHUAX, YCTPOUCTBAX U YCIOBUAX DKCIUIyaTallMd HOBBIX Y3JIOB U J€TaJEH,
OPUMEHSEMbIX B TEXHOJOTHYECKOM OOOpYAOBAaHMM; BIJIQJETh HABBIKAMU aHaJIN3a OLIEHKU
TEXHUYECKOTO COCTOSIHMS TEXHOJOIMYECKOro O0OpYJOBaHUS METAJUTyprHUYeCKUX MalluH,
COBPEMEHHBIMM METOJAM TOJYYEHHs] OCHOBHBIX KOHCTPYKIMOHHBIX MaTE€pHaOB M CIOCOObI
MOBBILICHUS KaUeCTBA U3JIENNIA;

— Ha OLEHKY «YJOBJETBOPUTEIbHO» — OOYyYaIOLIMICS I1OKa3bIBa€T IOPOTOBBIM YPOBEHD
c(OpPMUPOBAHHOCTH KOMIETEHIMH, T.e. JIOJDKEH 3HaTh OCHOBBI KOMIIOHOBKH JIMHUHN
TE€XHOJOTMYECKOro O000pyAOBaHHS METAJTypPrUUYeCKUX  MallliH, OCHOBHBIE TpeOOBaHUS K
TEXHOJOTMYECKUM IpoIleccaM METaJITypruuecKoro Mpou3BOJICTBA; YMETh NMPUMEHSATh 3HAHUS B
npoecCHOHANBHOM JIeATENbHOCTH, JeJaThb BBIOOp Y3JI0B U JeTalled TEXHOJIOIMYECKOTo
000pyIOBaHUs; BIAJETh HABBIKAMU OIIEHKM TEXHMYECKOI'O COCTOSIHMS TEXHOJIOTMYECKOTro
00OpYyJIOBaHUSl METAJUTYPrUYeCKUX MAaIlUH, JeTalu3aluu TpeOOoBaHUNM MpH  ONUCAHUU
(YHKIMOHATBHBIX, SKCIUTYyaTaIlIHOHHBIX U TEXHUYECKUX XapaKTePUCTUK;

— Ha OLCHKY «HCYIOBJICTBOPUTCIILHO» — PE3YJIbTAT 06yquI/I$I HC NJOCTUTHYT, OGy‘-IH.IOH.[I/II\/'ICH HC
MOXKCET IMOKa3aTh 3HAHUA Ha YPOBHC BOCIIPOU3BCACHUA U 00BACHEHHUS I/IH(l)OpMaI_H/II/I, HE MOXKCET I10
Ka3aTb UHTCIIJICKTYAJIbHBIC HABBIKW PCUICHUS ITPOCTHIX 3a1a4.



