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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.02 TexHo/IorMYecKue MalIMHBI M 000py/[0BaHHE
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa E7 MEXAHUKA JE®@OPMUPYEMOI'O TBEPJOI'O TEJIA
JIu Banepuii AnekceeBud, K.T.H., JOLIEHT

Kadenpa E7 MEXAHUKA JE®@OPMUPYEMOI'O TBEPAOI'O TEJIA
Turyx Urops HukonaeBuu, K.T.H., [OL|€HT, JOL[€HT

Kadenpa E7 MEXAHUKA JE®@OPMUNPYEMOI'O TBEPJOI'O TEJIA
BoponoB Anekceli CepreeBud, K.T.H., [IOLIeHT, aCCUCTEHT

IIporpamma paccMoTpeHa
Ha 3aceZlaHnY Kadepbl-pa3paboTunka
paboueii nporpammel E7 MEXAHUKA TE®OPMUPYEMOI'O TBEPAIOI'O TEJIA

3aBepaytoimii Kadenpoii CanaukoB B.A., A.T.H., ipod.

IIporpamma paccMoTpeHa
Ha 3ace/laHNU BBIMTYCKaroIel Kadegpbl

E7 MEXAHUKA TE®OPMHUPYEMOI'O TBEPAOI'O TEJIA

3aBenyromuii kadenpoii CanHUKOB B.A., 1.T.H., ipod.



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JUATHOCTUKA N ITPOT'HO3NPOBAHUE TEXHUYECKOI'O COCTOAHUA TPUBOCUCTEM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-2.1 — crocobeH MCIo/L30BaTh MeTOAbl CTAHAAPTHBIX W CIIe€LIMa/IbHbIX WUCTILITAHUM 110 orpeaejeHuro
('l)I/IBI/IKO—MeXaHI/II-IECKI/IX CBOMCTB u TeXHOJIOTHYeCKHUX ToKa3aresen MaTepHrajioB u T'OTOBBIX
MalllMHOCTPOUTE/IbHBIX H3,[[enHI>i, nporpeCcCrBHbIE METO/bI SKCIL/TyaTallin PI3,£[€JIPII>1

IICK-2.2 — cnioco0eH K Ha/la/ike CTAaHKOB C TIPOrPaMMHBIM YITpaBieHHeM Ajisi 00pabOoTKM MPOCTLIX U CpefHei
CJIOKHOCTH fieTanel; oT/a/ike, N3rOTOBJIEHHIO TIPOOHBIX JieTanell U cJjade WX B OTJe/l TEXHHYeCKOTO KOHTPOJIS
(OTK); no Hanmajke OCHOBHBIX MeXaHW3MOB CTAaHKOB B Ipoljecce pabOThbl; MHCTPYKTUPOBaHHIO pabouux,
3aHATBIX Ha o06OcCmykKrBaeMoM 00OpyZOBaHMM; IIpOrpaMMHpoOBaHMIO cTaHkoB ¢ YITY u cocraBneHue
MPOCTeUIIMX MporpaMm s cucteM ¢ UITY

[ICK-2.3 — crocoGHOCTh MCIO/IB30BaTh METOZbI, METOAUKU W 000py/oBaHHe [JIsi WCIIBITAaHUM W37enuid
(mpoayKupM) Ha TPOYHOCTH W YCTOMUMBOCTD K MeXaHUUYeCKWUM, KIMMaTUUeCKUM BO3AEHUCTBUSIM U
5KCTPeMa/IbHbIM yCI0BUSIM 3KCITTyaTaliu

@DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYDKEeHHe C/leyIOLINX pe3y/isTaToB 00pa3oBaHust:
IICK-2.1

3HAHUA:

OO61erH)KeHepHbIe 3HaHWs B 00/1aCTH MallIMHOBE/JeHUsI: IPOYHOCTh, BBIHOC/IMBOCTh, H3HOCOCTOMKOCTD,
JKeCTKOCTb, TeIJIOCTOWKOCTb, [JOJTOBEYHOCTh TUIOBBIX JeTajel MallvuH. HalpoHasmbHble ¥ MeXXAyHapOAHbIe
CTaH/|apThl, peryIaMeHTUPYIOLIHE [IeaTe/IbHOCTh B 00/1aCTH MalMHOCTpoeHust. desepasbHelii 3akoH PO "O

TeXHUUYECKOM peryjupoBaHuu';;

YMeHusl:

PelieHne WH)KeHEpHBIX 3a/lau C MCIMO/b30BaHWeM HOBeHIIMX HWHGOPMALMOHHBIX, KOMITbIOTEPHBIX U
CEeTeBbIX TEXHOJIOTMM; YMeHue KOHCTPYUpOBaTb TUIIOBble 3/eMEeHTbl MallliH W KOHCTPYKLMH C yuyeToM
obecrnieueHNs1 BHIHOCJIMBOCTH, U3HOCOCTOHKOCTH 1 [JONTOBEYHOCTH;;

HABbIKU:

BnageHve f[0CTaTOUHBIMU [Jii TIPOEKTHO-KOHCTPYKTOPCKOM [1esiTeIbHOCTH HaBbIKaMu paboTel C
COBPEMEHHBIMM CHCTEMaMHM KOMIIbBIOTEDHOIO IIPOEKTUPOBAaHUS; BjlafleHHe KOMIIBIOTePHBIMU MeTojaMu
00paboTKU ¥ peJaKTHPOBaHUS MH(POPMALIWY;.

IICK-2.2

3HAHUA:

OO61erH>KeHepHbIe 3HaHWs B 00/1aCTH MallIMHOBEJeHUsI: TIPOYHOCTh, BBIHOC/TUBOCTh, N3HOCOCTOMKOCTD,
JKeCTKOCTb, TEIJIOCTOMKOCTb, [JOTOBEYHOCTh TUIOBBIX JeTajeil MalliuH. HalroHasmbHble ¥ MeXXAyHapOAHbIe
CTaHZAPTHI, peryiaMeHTUPYIOLIMe JesTelbHOCTE B 00/1acTy MamMHocTpoenusi. @efiepanbHeli 3akoH PO "O

TeXHUUeCKOM peryjupoBaHuu';;

YMeHus:

PelleHrie VH)XeHepHbIX 3aJady C MCII0/Ib30BaHMEM HOBeHIIMX WH(GOPMALMOHHBIX, KOMIIBIOTEPHBIX U
CeTeBbIX TEXHOJIOTWM; YMeHHe KOHCTPYMpPOBaTb THWIIOBbIE 3/1eMEHTbl MAlllMH W KOHCTPYKLMM C y4eToM
o0ecrieueHHs1 BBIHOC/MBOCTH, N3HOCOCTOMKOCTH U JOJITOBEYHOCTH;;

HABbIKU:

BnageHve [0CTaTOUHBIMU [JiSi TIPOEKTHO-KOHCTPYKTODCKOM [1esiTeIbHOCTH HaBbIKaMu paboThl C
COBpEMEHHBIMA CHUCTeMaMU KOMIIBIOTEDHOIO TIPOEKTUPOBaHWs; BilaJeHWe KOMIIBIOTEDHBIMUA MeTOZaMU
00paboTKH U pelakKTUPOBAHMS HHPOPMALUH;.

IICK-2.3

3HAHUA:

OO1erH)KeHepHbIe 3HaHUS B 00/1aCTH MalIMHOBeleHUs: TIPOYHOCTD, BBIHOCMBOCTh, U3HOCOCTOMKOCTD,
JKECTKOCTb, TeIJIOCTOMKOCTb, [JOTOBEYHOCTh TUIMOBBIX AeTasjieil MaliuH. HalloHasmbHble ¥ MeXXAyHapOoAHbIe
CTaH/|apThl, PeIJIAMEHTHPYIOLIHE AeITeIbHOCTh B 00/1aCTH MallMHOCTpoeHus. PefepanbHbli 3akoH PO "O

TeXHUYeCKOM pery/ivpoBaHuu';;

YMeHus:

PelleHrie WMH)KeHEePHBIX 3aJady C MCII0/Ib30BaHMEM HOBEHIINX WH(GOPMALMOHHBIX, KOMIIBIOTEPHBIX U
CeTeBbIX TEXHOJOTWM; YMeHHe KOHCTPYMpPOBaTb THWIIOBbIE 3/eMeHThl MalllMH W KOHCTPYKLUM C yueToMm
obecrieueHHst BBIHOC/IMBOCTH, U3HOCOCTOMKOCTH U JAOJITOBEUHOCTH;;

HABbIKU:

BrnajeHre [10CTaTOUHBIMK [i/Is TIPOEKTHO-KOHCTPYKTOPCKOW /IesiTeNIbHOCTH HaBbIKaMK paboThl C
COBPEMEHHBIMHA CHCTeMaMH KOMITBIOTEDHOTO TIPOEKTUPOBaHWS; BlaJeHHe KOMITBIOTEPHBIMHA MeTOZaMHU
00paboTKM 1 pelaKTHPOBaHUsI MH(POPMALVIY;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnynaa JUATHOCTUKA U ITPOTHO3NMPOBAHUE TEXHUYECKOI'O COCTOSAHUA
TPUBOCUCTEM sB/sieTCs JUCLIMTUTHHON YacTH, ()OPMHPYyeMoii yYaCTHUKAMH 00pa30BaTe/IbHBIX
OTHOIIeHHUH 0/10Ka 1, mporpaMMmel MOATOTOBKH 110 HarpassieHunto 15.03.02 TexHonoz2uueckue MAawuHbl U
obopydoeaHue.

CogepxaHue IUCLUIUIMHBI IBSeTCs jJoruueckuM rnpogosskenreM auciviuiiH: TEOPETUUYECKASA
MEXAHUKA, MATEPUAJIOBEJEHUNE nu TEXHOJ/IOI'nn KOHCTPYKIIMOHHBIX
MATEPHWAJIOB, BBICIITASI MATEMATUKA, ®U3UKA, THXKEHEPHASI 1 KOMIIBFOTEPHASA
I'PA®UKA, TEXHOJIOTUYECKHMUE IIPOLOECCBI B MANIMHOCTPOEHUNU, TEOPUSA
MEXAHN3MOB 1 MAIIINH, METPOJIOI'I U OCHOBBI B3AVUMO3AMEHSAEMOCTMN.

CopepkaHue AUCLIMIIIMHBL SIB/ISIETCS OCHOBOM gy ocBoeHusi gucuuiuiviH: KOMIIBHOTEPHOE
IMPOEKTUPOBAHUE MAIIMHOCTPOUTE/IBHBIX M3AE/INMA W TEXHOJIOI'MYECKUX
IMPOIIECCOB, ABTOMATU3UPOBAHHBIN JJIEKTPOIIPMBO/], JETA/IM MAIIUH U
OCHOBbI KOHCTPYNPOBAHUSA, ITMHAMWKA MAIIINH, UCIIBITAHUA MEXAHUYECKUX
CHUCTEM, METO/JOJIOTYSI KOHCTPYUPOBAHWS, ITIPAKTUKYM I10 BBIUMC/IUTE/IBHOMN
MEXAHUKE.

[MpesBapuTebHBLIE KOMITETEHI[H, CHOPMHUPOBAaHHBIE Y 00yUarOIIerocs /10 Hauasa U3yueHus TUCIATUTAHBL:

¢ OIIK-1 — criocobeH NpUMeHsITh ecTeCTBeHHOHAayUYHbIe U 00IerH>KeHepHbIe 3HaHWSI, METO/[bI
MaTeMaTU4yeCKOro aHa/lr3a U MOZle/TMpOBaHus B MpodeCcCHoHaNbHOM [iesiTeTbHOCTH

¢ OIIK-10 — CriocobeH KOHTPOIMPOBAaTh ¥ 00eCIeurnBaTh MPOU3BOACTBEHHYIO U SKOJIOTHUECKYIO
0e30macHOCTh Ha pabounx MecTax

¢ OIIK-11 — CrniocobeH MpUMEeHSITh METO/IbI KOHTPOJISt KAUeCTBA TEXHOIOTMUECKUX MallliH U
000pyZoBaHus, TPOBOAUTL aHa/IM3 MPUYMH HapyLLIeHWH UX paboToCcrnocoOHOCTH U pa3pabaThiBaTh
MePONPHSATHS 110 UX NMpeJyTPeXJeHNUI0

e OIIK-12 — Crniocoben obecrieunBaTh MOBLIIIEHHE HAZE)KHOCTH TEXHOJIOTMUYeCKUX MALIH U
000pyZOBaHKUS Ha CTAAUSAX TIPOEKTUPOBAHUS, 3TOTOBIEHUS U SKCTITyaTal[uK

¢ OIIK-13 — CriocobeH MpUMeHATh CTaH/JapTHLIE METO/IbI pacyeTa MpU MPOEKTUPOBAHKH JleTaslel U
y3/I0B TEXHOJIOTMUECKUX MalllvH U 000pyA0BaHUS

¢ OIIK-5 — Crniocoben paboTaTh C HOpMAaTUBHO-TEXHUUECKOM JOKYMEHTALMeH, CBSI3aHHOM C
ripodecCcOHaNbHOM [ieTeTbHOCThIO0, C YUETOM CTaH/apTOB, HOPM U TIpaBuUiI

¢ OIIK-9 — CnocobeH BHeJpSTh U 0CBAaKBaTh HOBOE TEXHOJIOTUYEeCKOe 000pyAOBaHe



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. OcHOBBI TeOpHH TEXHUYECKOH JUArHOCTHKH. Bujibl
3 5 TeXHUUECKOTO COCTOSTHUS, KOHTPO/IMPyeMble rapaMeTpbl. CHCTeMbl 24 12 6 6 12 20 20 20
TEXHUYeCKOro IMarHoCTUPOBaHUSA. ,E[I/IEIFHOCTI/I‘-IECKOE obecrieueHue. Bld,llbl
¥ MeTO/bl HEpa3pyLIaroIero KOHTPOIs.
Paspen 2. Bubpoakycruueckasi guardocruka. HasHaueHue u CyLHOCTb
BHOpPOAKyCTHUeCKOH AMarHOCTUKU. B0o36yxjeHne konebanwii B
MexXaHUYeCKUX CucTeMax. BLIAE]’IQHHE AHaFHOCTl/IquKOﬁ Mchopmaunu.
3 5 CBsi3b TEXHUUECKOTO COCTOSIHUSL MaLIMH U 060py/0BaHus C 32 16 8 8 16 20 20 20
Bubpocursanom. KonebaHnsi Ha pOTOPHO# UacTOTe U ee rapMOHHKAX.
BrnusHue cocrosHus KOHTaKTUPYHOLINX HOBEPXHOCTEﬁ Ha
BHOPOAKTHBHOCTb MALlIH U 060py/0BaHUsI.
Paspen 3. YnsTpa3ByKoBoii Hepa3pymaimui KOHTPosIb. OCHOBHbIE
3 5 nonsitust. ey v 3asaun. PacriosHaBanve Jedekros. Cpe/ctea 24 12 6 6 12 20 20 20
JAUAarHoCTUPOBAHHUSA. Pacnpe,qeneﬂnﬂ TIDOYHOCTH U [JOJITOBEYHOCTH.
Pacnpe,qeneﬂue SKCTPEMaJ/IbHbIX 3HaUeHUH BeJTMUMH.
Pasaen 4. PaauanoHHbIH Hepa3pyIAIMi KOHTPo/Ib. OCHOBHbIE
3 5 TIOHATHSA. ]_lel'll/l U 3aa4uu. AKyCTI/I‘-lECKI/lE KosiebaHust ¥ BOJMHLL TUIbI 36 16 8 8 20 20 20 20
nipeo6pasoBareieit. Cxembl KOHTPOJIsl. Crioco6bI KOHTAKTa. AKTUBHBIE K
TacCUBHbIe METO/bl KOHTPOJIA. CPE,E[CTBEI [J1s IPOBejeHrsi KOHTPOJIA.
Pa3sjien 5. MarHUTHBIH M BUXPeTOKOBBII Hepa3pylIaloiiii KOHTPOJIb.
VIcTOUHMKY MOHU3UPYIOLLero u3aydeHus. KoHTposb npoleanmm
n3yueHreM. Pafrorpadrueckuii KOHTPO/Ib CBapHBIX COeMHEHHH.
3 5 CpezcTBa /1t TpoBefieHHst KOHTporist. O6/1acTb IPUMeHeHHUst 1 28 12 6 6 16 20 20 20
K/1acCU(UKaLUs METOZ,0B KOHTPOJIs. MarHuTHble peoGpasoBaTeiy.
MarHuTHas fiedektockonust. MeTo/ MarHUTHON namsTy. MarHuTHas
cTpykTypockonusi. Marauronopomkosslii Metog, HK. Cpefcrsa st
TIpOBejeHUsI KOHTPOJIA.
Bcero 3a 5 cemecTp 144 68 34 34 76 100 100 100
Bcero no gucuuninHe 144 68 34 34 76 100 100 100
3.2. AyANTOPHBIA MPAKTHKYM
N Homep u Oo0nemMm,
o
n/n HauMeHOBaHHe Tema MNPpAKTHYE€CKOr'0 3dHATUA dayA.
pa3ae/sia TUCHUII/IMHbI JdacoB
Pazpen 1. OcHOBEI
o BI/I6I.)EH_[I/IOHHEI${ AWarHOCTHKa IMOAIINITHUKOB KaueHud U
1 T€OPUH TEXHUUECKOU 6
CKOJIB>KeHHUA B ITpoLecce 3KCI1yaTalu.
JAWAarHOCTHUKH.
Pazpen 2.
TexHuueckoe AWarHOCTHPOBaHKE KOMIIpECCOPHOT'O o60py,q013aH1/1;1.
2 |BubpoakycTuueckas 8
TexHuueckoe AWarHOCTUPOBaHUEe TerI000MeHHBIX darriapaTos.
AWarHOCTHKA.
Pazpen 3.
V/IETPa3BVKOBOIA TexHuueckoe AWarHOCTUPOBaHKWE MarvuCTpajJbHbIX pr60HpOBO,[[OB
3 He a:[: ui,a}o it B Mpoljecce 3KCrTyaTaluy. TexHuuyeckoe AUarHoCTUPOBaHKe 6
paspy 1 MarucCTpaJbHbIX pr6OHp0BO,E[OB TMpH UX CTPOUTE/ILCTBE.
KOHTPOJIb.
Pazgen 4.
4 PBAHaL[HOHHLIﬁ Texuuueckoe AWarHOCTUPOBaHKWE BEPTUKAJ/IbHBIX CTA/IbHBIX 8
Hepa3pyma}omm71 pe3epByapoB.
KOHTPOJIb.
Pasgen 5. MarHUTHBIN U
5 BI/IXPETOKOBLIﬁ TexHuueckoe AWarHOCTUPOBaHKUE COCYA 0B, pa6OTaI-OLL[I/IX 110/, 6
Hepa3pylarmin [aBJ/IeHHEeM.
KOHTPO/JIb.
Bcero 3a 5 cemecTp 34
3.3. CamocTosnTenbpHas padora crygenta (CPC)
| No ‘ Homep u HauMeHOBaHMe Cojiep)xaHue yueGHOro 3ajaHus ‘OG'LEM,
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n/m pa3sjea JUCHUILUIMHBI JacoB

1 Paspen 1. OcHobbI Teopuu Bup! 1 MeToABI HepaspyLlIaroIlero KOHTPOIs 12
TeXHUYeCKOW JUarHOCTHKU. A a paspy = PO,
Paspen 2. KonebaHusi Ha pOTOPHOM YacToOTe U ee rapMOHHKaxX. BrusiHue
2 |BubpoakycTuueckas COCTOSIHHSI KOHTaKTUPYIOLUX TIOBEPXHOCTEH Ha 16
[IMarHOCTHKa. BUOPOAKTUBHOCTh MAlllH U 000PYAOBaHUSI.
3 Pazpien 3. yHpr‘EBByKOBOH PacriozHaBanue fnedeKkToB. 12
HepaspyLIaroiyii KOHTPOJIb.
4 Paspen 4. Pa’qHaHHOHHHH AKTUBHBIE U IaCCUBHbIE METOABI KOHTPOJIS. 20
Hepa3pyLUarLi KOHTPOb.
Pasgen 5. MarHUTHBINA U .
o MarHuTHas CTPyKTypOCKOIHs. MarHUTOMOPOIIKOBBIA METO/,
5  |BUXPETOKOBBIM HK 16
HepaspyLIaloIni KOHTPOJIb. )
Bcero 3a 5 cemectp 76
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJEJ/IN1 CEMECTPA
1, 2|3 |4 |5 |67 |89 (10 11|12|13 |14 15|16 17
5  |BII3|BII3|BII3|BII3|BII3|P|BII3|BII3 BII3 [P BII3|BI13 BII3|BII3(BII3|1P Bogi£€2é3aq’

YcnoBHble 0603HaYeHMS:

TP — nuarHocThJeckasi pabora;

BII3 — Bomnpocsl/3afanus 1o temam I13;

Bonp.lug.3au — Bonpocs! K AnddepeHIMPOBAHHOMY 3aueTy;
Iud. 3a4. — auddepeHIMPOBaHHbIN 3aueT.

Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB MPOBOJUTCS B [IICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOIpOChkI/3ajjaHus 1o TeMam [13;
e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpoMesxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e uddepeHMPOBAHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Kyzaes, JI. ®. [Ipo3aoBa, . A. KykmuH. . OcHoBbl Bubpoakyctuku. CI16. BT TY "BOEHMEX" um.
. ®. YcruHoBa, 2016, 28 3Kk3.

2. A. B. Xpamog, C. H. MonuaHoBa. . Paguariuontas 6e3omnacHocts. CI16.6T'TY "BOEHMEX" um. []. .
Ycrtunoga, 2005, 31. pec.

3. B. B. Maiiep, E. . BapakcuHa. . 3ByK M y/JIbTPa3ByK B yueOHBIX UCC/Ie0BaHUAX. J]OITOMPY/HbIMI:
WNurennext, 2012, 5 5Kk3.

4. H. 1. BaHoB. . OcHoBbI Bubpoakyctuku. CI16.5I'TY "BOEHMEX" um. [1. ®@. YcrrHoBa, 2021, 16 3K3.

5. H. I1. [lemeHKoOB. . YipaBsieHue ¢ niporHosuposanveM. M.: Usa-so MI'TY um. H. 3. baymana, 2020, 3.
pec.

6. H. P. TypkuHa, A. 3. KpacuibHHKOB. . Hagié>xxHoCTh TexHuueckux cuctem. CI16. BT TY "BOEHMEX"
uM. [1. ®. YctuHoBa, 2018, 39 3ks.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. b. Pagpk, B. Pamxengpas, I1. ITanannuamu. . [Ipumenenus ynerpassyka. M.: TexHocdepa, 2006, 2 3k3.
2. I'. H. Beno3epckuii. PaguaniyionHas skosnorus. M.: Akagemus, 2008, 1 ak3.

5.3. [lepuogrueckue u3aHus:
He TpeOyroTCSI.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

1. http://library.voenmeh.ru — ®ynzamenransHast 6ubnuoreka BI'TY « BOEHMEX» um. [1.®D. YcTHHOBS;
2. https://e.Janbook.com/ — DBC JlaHs;
3. http://www.tnt-ebook.ru/ — TNT-EBOOK - DeKTpoHHO-01O/IMoTeYHasi CUCTeMa.

CoBpeMmeHHbIe TIpo¢eccrHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;

//www.rfbr.ru/rffi/ru/li - TTo/mHOTEeKCTOBAs 3/IeKTPOHHAs OMOIMOTeK UICKOT H
http:// rfbr.ru/rffi/ru/library - ITomHOTeKCTOBAs 371eKTPOHHAs OMbMMoTeka Poccutickoro goHzna
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texskcnept — HbOpMaLMOHHBIN TIOPTa/ TEXHUYECKOTO peryaupoBaHust: HopMel, mpaBuia, cTaHAapThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.
5.5. TIporpaMMHOe 0becrieueHue:
He TpebyeTcsl.

5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. lHTepakTHBHAas1 JOCKa;
2. AKyCTUKO-3MHUCCUOHHAs cucTemMa JIOKTOH;
3. JTabopaTopHasi yCTaHOBKA /ISl U3yUeHHs CIIeKTPaIbHBIX CBOHCTB U3/TyUeHus;

4. AKycTHYeCcKue CeHCOpHbIe YCTPOUCTBa;
5. DKcIlepuMeHTaIbHast yCTAaHOBKA JI/Is1 U3yUeHUs paclipoCTpaHeHus ylapHbIX BOJIH B BO3[yXe.

6.3. IIpouee:
1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JAVUATHOCTUKA U ITIPOI'HO3MPOBAHUE TEXHUYECKOI'O COCTOAHUA TPUBOCUCTEM

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa JUATHOCTHUKA U ITPOI'HO3UPOBAHUE TEXHUYECKOI'O COCTOAHUSA
TPUBOCUCTEM sBisieTcsl AMCLUIUIMHOW 4acTH, ¢opMHpPyeMoOii yYacTHHKAMH 00pa3oBaTe/IbHbIX
OTHOILIeHWH 0/ioka 1, mporpaMmbl MOATOTOBKU IO HaripaeieHut0 15.03.02 TexHono2uueckue MawiuMbl u
obopydoeaHue. [IuciyruiiHa peanusyeTcs Ha (akynsTere E Opykue W CHCTeMbl BoopyxeHuss BI'TY
"BOEHMEX" um. [].®. Ycrurosa kadepoit E7 MEXAHUKA JEQ@OPMUPYEMOI'O TBEPJOI'O TEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-2.1 crnocobeH HCIOAb30BaTh METOAbl CTAHJAPTHBIX U CIIEIL[HA/IbHBIX HCIBITAHUM I10 OIpe[e/IeHUI0
(u3rKo-MexaHMUeCKUX  CBOMCTB U TEXHOJOTMUECKWX  [IOKa3aTejlel  MaTepHaJioB ¥ TOTOBBIX
MaIlIMHOCTPOUTE/BbHBIX U3/, MPOrpeCcCUBHbIE METO/bI SKCILTyaTalliy U3/ eny;
[1ICK-2.2 criocobeH K HamaZke CTAaHKOB C MPOTPAMMHBIM YIIpaB/ieHWeM AJisi 00paboTKY MPOCTBIX M CpefHei
CJIOKHOCTY JieTajield; OTagKe, U3rOTOBIEHUIO TTPOOHBIX fleTaseid U c/jade X B OTJe/l TeEXHUYeCKOTO KOHTPOJIS
(OTK); mo Hanmajike OCHOBHBIX MEXaHHW3MOB CTaHKOB B Tpoliecce pabOThl; WHCTPYKTUPOBAHUIO PabOuMX,
3aHATBIX Ha OOCIY)KMBaeMOM 00OpYy/IOBaHWM; TIPOrPaMMMPOBaHMI0 CTaHKOB c YITY U cocraBieHue
MPOCTeNILINX MporpaMm s cucteM ¢ UITY;
TICK-2.3 crocobHOCTh MCIOMb30BaTh METO/bI, METOJAVKM U 06OopyZoBaHMe /s WCTBITAHUN W3[e/THi
(MpoAyKuyy) Ha TMPOYHOCTb W YCTOMUYMBOCTH K MeXaHWUeCKUM, K/IMMaTHUYeCcKUM BO3ZJEHCTBUSM U
5KCTpeMasibHbIM YCIOBUSM 3KCILTyaTal|u.

Co,qepx(aHHe AUCLHUIT/IMHBI OXBAaThIBA€T KPYI' BOINPOCOB, CBA3dHHBIX C B]:I60p0M MdaTepHraJioB 110 KpUTEpUAM
MPOYHOCTH, OOJITOBEUHOCTH, M3HOCOCTOMKOCTHU AJig TIpOBeIeHUA paCue€TOB dHA/IMTUUYECKUMU U UHC/I€HHBIMU
MeToAaMH HpHKHaAHOﬁ MeXaHUKH ,E[eTaJIEﬁ MaAIlliH U 3/7IeMeHTOB KOHCTPYKuHﬁ.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHbI CJle[yIoIiie BH/bI KOHTPOJIS:

TekyLui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIE BpeMeHHble HHTepBaJIbl B
cnenyrommx ¢popmax:
e JMarHoctuyeckas pabora;
e  BOIIPOCHI/3aiaHus 110 TemaM [13;
e BOIIPOCHI K AUPPepeHIIIPOBaHHOMY 3aueTy.

ITpomesKyTouHasi arTecTarusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OO6m1as TPyZI0EMKOCTh OCBOEHHUSI [UCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTIMHEL

MpelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHS (34 u.), mpakTuueckue 3aHaTus (34 4.), camocTosTesnbHas pabora
ctyzeHrta (76 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
JAVUATHOCTUKA U ITIPOI'HO3MPOBAHUE TEXHUYECKOI'O COCTOAHUA TPUBOCUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHune padoThI

PekoMeHpyemMasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3}I[EJI 1. OcHoOBBI TEeOpUH TeXHUYECKOU AUArHOCTHKH.

Buzpl v MeToZbI Hepa3pyLUIaroLero
KOHTPOJIA.

H. I1. JemeHKOB. . Y1ipaB/ieHHe C IPOrHO3UPOBaHUEM:
M.: U3a-Bo MI'TY um. H. 3. Baymana, 2020 (1-8)
H. P. Typkuna, A. 3. KpacunbHukoB. . HafjéXHOCTb

TexHr4Yeckux cuctem: CIT6.BT'TY "BOEHMEX" um.

. ®@. YctuHoBa, 2018 (1-3)

12

Wroro no pazzeny 1

12

Pazgen

2. Bubpoakycruueckasi JUarHOCTHKA.

KonebaHust Ha pOTOPHOM YacTOTe U ee
rapMOHHUKax. ByiusiHue coCTosHUS
KOHTAKTUPYIOIUX [TOBEPXHOCTelH Ha
BUOPOAKTUBHOCTh MaIlIMH U
00opyI0BaHYSI.

H. U. VIBaHoB. . OcHOBBI BUOpoakyctuku: CI16.BT'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2021 (1-6)
A. B. Kygaes, JI. ®. [Ipo3nosa, [. A. KykiuH. .
OcHoBel Bubpoakyctuku: CI16.BI'TY "BOEHMEX"
M. 1. @. YctuHOoBa, 2016 (1-7)

16

Wroro no pa3geny 2

16

Pazgen 3. YabTpa3ByKoBoi#l Hepa3pyLIaoyii KOHTPOJIb.

PacriosnaBanue fedeKkToB.

b. Pagx, B. Pagxengpan, I1. [Tanannuamu. .
ITpumenenus ynbrpa3eyka: M.: TexHocdepa, 2006 (1-
9)

B. B. Maiiep, E. 1. BapakcuHa. . 3ByK U yAbTPa3ByK B
yueOHBIX UCC/e[oBaHUSX: [I0TOnpyaHbIH:
WNurennekt, 2012 (1-6)

12

Wroro no pa3geny 3

12

Pazgen 4. PajuanyioHHbIH Hepa3pyalIui KOHTPOJIb.

AKTHBHBIE 1 TACCUBHBIE METO/IbI
KOHTPOJISL.

A. B. Xpamog, C. H. MonuaHogBa. . PaguaiioHHas
6e3omnacHocth: CIT6.BI'TY "BOEHMEX" um. 1. ®.
YctrHOBa, 2005 (1-6)

I'. H. beno3epckuii. PaguanionHas sxonorusi: M.:
Axkapemus, 2008 (1-5)

20

Wrtoro no paspeny 4

20

Pa3gen 5. MarHUTHBIA U BUXPETOKOBBII Hepa3pyLIAOMIHii KOHTPOJIb.

MaraurtHas CTPYKTYPOCKOIIHSL.
MarnuTonopomkoBslii Mmetog, HK.

. Hopmb! paguatiionHoii 6e3onacHoctu HPB-76 u
OcCHOBHbBIE CaHUTAPHBIE MTPaBu/Ia paboThI C
Pa/IM0aKTUBHBIMH BellleCTBaMU U IPYTUMH
HCTOUHUKaMU NOHU3UPYIOLIUX U3TyYeHU
OCII-72/80: M.: Dueprousgar, 1981 (1-2)

16

Wroro no pasgeny 5

16

11
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
JVATHOCTHKA U ITPOITHO3UPOBAHUE TEXHUYECKOI'O COCTOSIHUSI TPUBOCUCTEM

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BONPOCHI K ArdepeHIIIPOBaHHOMY 3aueTy;
e BOIIPOCHI/3a/jaHus 10 TeMaM I13;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! k guddepeHrpoBaHHOMY 3aueTy
Borpocs! K auddepeHITMPOBaHHOMY 3a4eTy pacrioioykeHbl B Y MK AMCLIUITTHHBL.

Bomnpocsi/3aganns no Temam I13

Bormpocs! K ipakTAueCKUM 3a/laHUsIM pacrio/ioykeHsl B Y MK [UCLHUTIAHEIL.
1. BubpatyoHHast AMarHOCTHKA MOZIIMITHUKOB KaUeHWsI U CKOJTb)KEHHSI B TIPOLIeCCe IKCIITyaTariuy.
2. TexHuueckoe [UArHOCTUPOBAHKUE L[eHTPOOEKHBIX HACOCOB.
3. TexHnueckoe AUarHOCTUPOBAHUE BUHTOBBIX HACOCOB.

JuddepennupoBaHHbIil 3a4eT
ITud. 3aueT NpoOXOJUT B TECTOBOM (hOpMe U BKJIFOUAeT B ce0s1 OTBEThI Ha TeOpeTHUYeCcKre BOmpockl (20
mIT.). Kaxk/ibIii BepHbBIH OTBET orjeHHBaeTcs B 5 6a/uioB. OlleHKa CK/Ia/IbIBAETCS 10 KOJMUeCTBy 6aos,
TIOJTyUeHHBIX 33 OTBETHI Ha TECTOBBIE BOTIPOCHI.
[TepeBoy, Ga/UTbHOM MIKA/BI B TPAAULMOHHYIO CUCTEMY OLleHUBaHUS
bannbt OrjeHKa 1o HOpMaTUBHOM I1IKasie
85 - 100 5 (oT/MuHO)
75 — 84 4 (xoportio)
51 - 74 3 (yO0BJIETBOPUTENBHO)
MeHee 51 2 (He 3auTeHO)

12



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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Pa3pen 1. OcHoBBI
TeopHH Borpocs! k
3 5 TeXHIUECKOI 24 | 12 | 6 6 12 | 20 | 20 | 20 |muddepeHIIIPOBAaHHOMY
3aueTy
JUArHOCTHKH.
Bonpocskl/3apanus no
Pazpen 2. Temam I13,

3 5 |Bubpoakycruueckasi 32 | 16 | 8 8 16 | 20 | 20 | 20 Bonpocs! K

JUArHoCTHKA. nuddepeHIIPOBaHHOMY
3aueTy
Paspen 3. ,aHd)cbe]SgSES[C)EIBEHHOMy
3 | 5 |YAPTPaBYKOBOH |,/ | 45 | o | o | 15 | 29 | 20 | 20 3auery,
Hepa3pyamui
Bonpocel/3apanus no
KOHTPO/Ib.
Temam 113
323'2‘421“ fI.OHm,n‘fl Bonpocs! K

3 | 5 [faman . | 36|16 8| 8 | 20 | 20| 20| 20 |quddepenyuposanHoMy
Hepa3pymawmui saue
KOHTPO/Ib. Yy
Paspen 5. Bornpocsl/3aganus 1o
MarHuTHbII U TeMmaM 113,

3 5 |BUXPETOKOBBIH 28 | 12 6 6 16 | 20 | 20 | 20 Bormpocs! k
Hepa3pylamui b depeHIPOBAHHOMY
KOHTPOJIb. 3aueTy

Bcero 3a 5 cemecTp 144 | 68 | 34 | 34 76 | 100 | 100 | 100
Bcero no aucuuiinHe 144 | 68 | 34 34 76 | 100 | 100 | 100
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Kputepuu oneHuBaHus

IICK-2.1

Nel

Ne 2

No 4

Ne 5

Ne 6

Ne 7

Bonpocbl omkpbimoz2o muna:
BbIurcanTh unciio 3yobeB 3y0UaToro Kosieca, eCid OKpY>KHast CKOpOCThb paBHa 12,56 m/
¢, vactora Bpatienus 1200 o6/MuH, a Moayab 2,5 MM.

BbIUMCANTE MEpeAaTOuHOe UKC/I0 PeIyKTOpa, eC/TH TUAMETPhI OKPY>KHOCTEH BEpIIMH
paBuebL: dal = 50 mm, da2 =275 mm, da3 = 65 mm. da4 =305 mm, A = 337,5 mm.
Modynu 3y6uambix Konéc 00uHakoeble. 3ybuathie Kojeca mpsmMo3yobie

BbuycTe  TiepefiaTouHOe YMC/I0 MeXaHu3Ma eClu
A=243mMm, L =308 mm, Z1 =27,

ml=2mmM,Z4 =132, m4 =4 Mm.

/]

3ybuaThle Kojieca npsiMmo3yosble.

N306pakEHHBIN Ha PUC. KOPITYC OJHOCTYTIEHYaTOro peJlyKTopa TMpeAHa3HaueH /st
pasMelrieHust PAMO3yObIX 3yOuaThix Kosiec. BeluncnTe repesaTouHoe Ynuc/io
PEeyKTOpa, eCiiy,

A = 345mmMm, B = 384mMm, C= 57 Mm.

VYKazaHue: CuMTaiTe, UTo 3a30p MEX/y KOPIyCOM pelyKTopa U 3y0uaThIMU KOJlecaMu
paBeH 5 MM.

B coocHoM AByXCTyIleHUaTOM peZlyKTOpe YIJIOBasi CKOPOCTh Bezylero Basa 120 pag/c.
HaliTu yrioByto cKOpoCTh BeJOMOro Bania, eciu Z1 = 25,22 =100, Z3 =40, m1-2 =4
MM, m3-4 = 5 MM. 3ybuaTtble Kojieca rnpsmMo3yorie.

[lnameTph! OKPY)KHOCTel BepIIMH 3y0OuaThix Kojiec paBHbl 68 1 164 mm. Hatitu
Me>KOCeBOe PacCTosiHHUe TpsiMo3y0oii repefauy, 00pa30BaHHOM STUMH KOJieCcaMH, eCiy
repefiaTOuHOE YMC/I0 PaBHO 2,5.

JuameTpbl OKPY>XHOCTeH BepILUH 3y0uaThix Kojiec paBHbI 84 u 353,5 MM, Haiitu
MEe>K0CeBOe PacCTOsIHUe TPsiMo3y0oii repefaun, 00pa30BaHHOM 3TUMH KOJieCaMu, eCiv
repefiaTOuHOe YMC/I0 paBHoO 4,5.
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Ne 10

Ne 1

Ne 2

Beranc/mTs urcno 3yobeB mpsiMo3y0oro Koseca, JUuaMeTpbl OKPY>KHOCTel BepIIVH U
BIa/IH KOTOPOI'0 PaBHbI COOTBETCTBEHHO 320 1 275 MM.

Brruvcnuts cumy F2 [H], ¢ KoTOpoii BefloCUTieJUCT [aBUT Ha Tiefiasb, eCIU U3BeCTHO,
YTO CKOPOCTb JBWKeHUst V=6 M/c, OKpy>kHas cuja Ha kosece F1=30 H, nuametp Koseca
dx=600 MM, urcso 3ybbeB 3Bé3gouek Z1=17 u Z2=51, asmnHa marynda | = 0,2 m. KII[
LerHoM nepeauu 0,9

BbIuucanTs MOy 3y6uathix KOEC 3yOuaToii mepejaun ¢ BHyTPEHHUM 3arierieHHeM.
MexoceBoe pacctosiHie 102mMM, uwmcrio 3yoneB kosec 17 u 119.

Bonpocbl 3akpbimo2o muna:
MatiivHbI TIpeiHa3HaueHbI JJIs:

YBe/iMueHus1 TOUHOCTH W CKOPOCTH TMPOEKTUPOBAHUS JieTasie

YBesimueHHs1 MOIIIHOCTH TIpK 00paboTKe pe3aHreM 0C000 MPOYHBIX MaTepHaioB
Ananu3a 1 06paboTKH pa3Be/ibiBaTeIbHOM HHGMOpPMALIUN

ITpeo6pa3oBaHust KOMITO3UTHBIX ¥ HEOPTaHUUECKUX MaTepHasioB

BeinosiHeHUs 11e/1eco000pa3HbIX JBIKEHHH C 11e/bl0 00/1erueH st WM MCK/TIOUeHHsT
PYYHOTO TpyZa pabouero yesoBeka MPH BHITIOTHEHWH TEXHOIOTHUECKUX OTlepariiii
Kako¥i MexaHu3M 00s13aTe/IbHO [JO/DKeH ObITh B COCTaBe MaLlIMHBI?

JBUTaTebHbIN
PrruakHbIi
3ybuatbiii
KynaukoBsrii
WcrnonuuTenbHbIN

[IpenoxpaHUTeTbHBIN
Hasnauenue pepykropa.

Hepe,qaqa ABVDKeHUS C ITOHM)KeHWEM YdCTOThI BPAIlleHHA U COXpaHEHHEM nepe,anaeMoi/'I
MOIIHOCTHU Had BBIXOAHOM BaJ/ly

Iepenaua BpailjeHNs C yBeJIMUEHHEM YITIOBOM CKOPOCTH U YMeHbIIeHHeM MOIIHOCTU
IMepesaua BpalleHus: C yBeJMueHUEeM MOIL{HOCTHU U YMeHbIlIeHUeM YIJI0BOM CKOPOCTH

[Tepemaua BpallleHus C yBeJIueHHEM BpalljaloIliero MOMeHTa U yMeHbIlIeHHeM YaCTOThI
Bpall[eHNs
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Hepe,qaqa ABWKeHHUA K UCITIO/THUTe/IbBHOMY MeXdHU3MY C yBe/IMYeHHeM MOIIHOCTU U C
COXpaHeHHeM CKOPOCTH BeJOMOI'0 Bajla

Ne 4 JeTtanb MalvHbI 3TO
YacTb MallMHEL, He TpeOyrolas BEITIOIHEH!s COOPOUHBIX OTepaLyii
YacTb MallIMHBL, UMetoLas onpejenéHHoe (yHKI[MOHA/TEHOe Ha3HaueHue
YacTb MallMHGL, He cofiepyKaljas pe3b00BbIX COeJMHEHHIH
YacTb MallWHBIL, MPOLIeALIass MeXaHUUeCKYH0 U TEpPMUUECKYI0 00paboTKy
PonvikoBas 1jemb

KnHoBoM peMeHb

Ne 5 OCHOBHBIMU KPUTEPHUSIMUA PaOOTOCIIOCOOHOCTH XOPOIIIO CMa3bIBAEMBIX 3y0UaThIX
riepeziay siB/IslIOTCSL:

BecmymHocTs paboTel ¥ HebobIIIMe TabapUTHBIE pa3MephbI
XpynkocTh pabourx MoBepxHOCTel 3yObeB ¥ MPOYHOCTH Ha U3/I0M
Crnoco6HOCTh POTUBOCTOSITH YZIAPHBIM Harpy3kaM U HarpeBy BO BpeMsi pabOThI

YcTanocTHasi KOHTaKTHasi BBIHOC/IMBOCTb paboyeii MoBepXHOCTH ¥ TIPOYHOCTD 3yObeB
nipu u3rube

Ne 6 Beccrynenuaroe n3MeHeHne nepejaTOYHOrO OTHOIIIEHUSI MOXKHO peasin30BaTh Ha OCHOBE
MexaHu3Ma:

Kynaukosoro
BomnHoBoro
KpuBommurmHoro
PemenHoro

UepBAuHOro
Ne 7 B kakoM MexaHH3Me repeZiaTOuyHOe OTHOIIeHHe 3aBUCUT OT T1epefjaBaeMoro
Bpalljarolllero MoMeHTa?

Bo dpukiimonHom

B 3ybuatopemeHHOM
B 3ybuaTtom

B kynaukoBoM

Hu B oHOM U3 BBIIIIEyKa3aHHBIX
Ne 8 B kauecTBe Kakoro U3 yCTPONUCTB MOKHO HCTIO/b30BaTh TIaHeTapHBIA MeXaHU3M:

Ouddepentan
Penykrop

['yceHUUHBIN MeXaHU3M
Bapuarop

Kopobka nepeMeHebI repeziad
Ne 9 ITpu KakoM B3aMIMHOM pacIIo/IoyKeHNH BaJIOB BO3MOXKHO TIPUMeHeHHe 1[eTTHOM Tiepe/jau:

Ocu BasioB MepeKpelyBaloTCs 1o/ JIFOOBIM yTriioM

Ocu BajioB TapaJiyie/IbHbI
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Ne 10

IICK-2.2

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 8

Ne 9

Ocu BaJIoB NpeceKaroTCcsl o7, MPsIMbIM YIJIOM

Ocu BajioB HAXOATCS HA OJHOU JTMHUU
MaiuvHa — 3710:

TexHUYeCKOe yCTPOWCTBO Zi/1si TpeoOpa30BaHusl 31eKTPUUeCKO SHePIUH BO
BpalllaTe/ibHOe JBWKEHUE;

TexHUYECKOE YCTPOHCTBO, 00sI3aTe/TbHO Co/ieprKaliiee repeiaTouHbIi MeXaHu3M
COBOKYITHOCTh [JBUTaTe/IbHOTO0, TIepejaTOYHOr0 ¥ UCTIOJTHUTETLHOTO MEXaHHU3MOB
TexHUUECKOe YCTPOHCTBO, OCHAIIEHHOEe JIBUraTe/ieM /IS ToybeMa IPy30B

Vi3penve, BHINOJHSAOLEe MexaHUUeCKue JBWKEeHUs /151 [IOBbILIeHUS] MOLIHOCTH U
obneruenusi GU3MYECKOTO TPYZA

Bonpocbl omKkpbimoz2o muna:

CKOJIBKO TO/TIOCOB Y aCMHXPOHHOTO /IeKTPOZIBUTATeIs], €C/IM er0 CUHXPOHHAs yI/IOBast
CKOpOCTb paBHa 52,3 pag/c ?

BbIurcanTh Uynciio 3yObeB Koseca, eC/id ero OKpy»KHast CKOpoCTh paBHa 7.85 M/c,
yacTora BpamieHust 150 06/mMuH, a Mogymb 20 MM.

Berarcsnts pa3mep L TOHKOCTE@HHOTO 3aIUTHOTO KOXKYXa JijIsl OTKPBITON MpsiM03y00ii
nepesaun. MexxoceBoe pacCTosiHUAe aw= 288 MM U umciio 3yobeB Konec z1=20,
z2=52, 3a30p Mexay 3ybuaTbIMU KOJlecaMy M CTeHKaMH KoXKyxa 1 MM.

Beruncnts umcsio 3yObeB BejoMOro 3y0uaToro Koseca, ecjii U3BeCTHO, UTO AUaMeTp
OKPY)KHOCTH BepILIMH Be/lylliero 3y0uaToro Kosieca paBeH 120 MM, iuameTp ero
OKPY’>KHOCTU BaZiuH 93 MM, a mepejiaTouHoe 4ucio 4,5.

YroBasi CKOpoCTh Beflyllero Bajna pegykropa 120 pag/c. HaliTu yrioByro cCKOpoCTb
BelomMoro Bana, eci Z1 = 20, m1 =2 MM, m4 =4 mm. d2 = 160 mm d4 = 240mMm. A = 260
MM. 3ybuaTtbie Kosieca nmpssMo3yobie.

BbIuMCaUThL UKC/Io 3yObeB BeJJOMOT0 Kojieca IpsiMo3y0o0ii repeiauu, eC/id U3BeCTHO, UTO
MeJK0CeBOe paccTosgHue 315 MM, nepeaToyHOe Yrc/Io 2,5, MOAY/Ab 4,5 MM.
BelunciiuTe nepefaToYHOE YUC/IO0 MeXaHU3Ma ecsu

A=140 mm, L = 192 mm, Z1 =40, ml1-2 =2 mm, Z4 = 64, m3-4 = 4 mm. 3ybuaTtbie
KoJjieca npsiMo3y0ble

Haiiti Me>xoceBoe paccTosiHue MpsiMo3y0o0ii Tiepeiaun, B KOTOPOU YKCIIo 3yOreB Komec
18 u 90. ITnameTp BepllMH OAHOTO 13 Konéc paBeH 90 mm.
Burunc/iuTh culy nNprKaTyst KaTKOB (PpUKIMOHHOM repefaun Q [H], ecim Bparjaroriuii
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Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

MOMEHT Ha Bajly BeloMOro karka B pasen 15 Hwm, a ero suametp cocrasiser 300mm.
Kosdpdurment tpenus f= 0.05, koadduuumenT 3amaca k=1,5.

BbIUMCIUTE MOy TIPSMO3YOBIX KOJIEC, eC/IM U3BECTHO, UTO MEXKOCEBOEe PacCTOsTHUAE
paBHO 297 MM, UHC/IO 3yObeB OIHOTO U3 Kosec 44, a epelaTOuHoe YKco 3,5.

Bonpocbl 3akpbimoeo muna:
MaiiivHel TipefHa3HaueHbI IS

YBenuueHust TOUHOCTH M CKOPOCTH MPOEKTUPOBAHMUS JIeTasleH

VYBe/nueHus: MOIIHOCTH IIpyu 00paboTke pe3aHrneM 0Cco00 ITPOUHBIX MaTepHaIoB
Ananu3a 1 06paboTKH pa3BefibIBaTeIbHOM HHGMOPMaLIN

[Tpeo6pa3oBaHusi KOMIIO3UTHBIX U HEOPTaHUUECKUX MaTepHasoB

BbinonHeHus 1e1ecoo0pa3HbIX ABWKEHHUH C 11e/1b0 00JIerueHrst WM HCKITIOUeHHUS
PYUYHOTO TpyZia pabouero uesioBeKa Mpy BhIMOJTHEHUH TEXHOIOTHUECKHUX OTlepaliyiid

Hawnbonee CIOKHBIM 10 KOHCTPYKLUU SIBJISIETCS PEAYKTOP:
[unuHapyuye CKuii KOCO3yObIi

KoHuue cKo-1[UIHHIpUYe CKUH

UepBAUHBIN ABYX3aXO0/HBIMA

[TnaHeTapHBIN OHOPSITHBIN
HasHauenue pezpykTopa.

INepenaua ABM>KeHUS C TIOH)KEHHEM YaCcTOTHI BpallleHUs U COXpaHeHHeM repejaBaeMoit
MOII[HOCTH Ha BBIXOZHOM Basy

[Nepenaua BpailjeHNs € yBeTMUeHHEM YIJIOBOM CKOPOCTH U YMeHbIIIeHHeM MOIIHOCTU
[Tepenaua BpailleHus C yBe/lMueHHeM MOIIIHOCTH U YMeHbIIIeHUeM YII0BOUM CKOPOCTH

ITepesaua BpallieHus: C yBelMueHHeM Bpalljatoll{ero MOMeHTa ¥ YMeHbllIeHeM YacTOThI
BpalLeHust

IMepenaua ABVKeHUS K UCTIOTHUTEILHOMY MEXaHU3MY C YBeTMYeHHUeM MOIIIHOCTH U C
COXpaHEHWEM CKOPOCTH BeIOMOr0 Bajia

Huddepeniranom Ha3bIBaeTCs TAKOU I/IaHETAPHBIM peyKTOp, ¥ KOTOPOTO:
Bce kosneca noaBu>XHbI

OpHo LleHTpaIbHOE KOJIeCO TIOIBIKHO, a IPyToe HeT

[IBa LleHTpabHBIX KOoJleca MOJBWKHbI, @ BOAWUIO HeT

CarennuThl HEMIOABWKHBI, a L|eHTpa/lbHbIe Koreca HeT
Kaxkoi1 13 nepeunciieHHBIX PelyKTOPOB CaMOTOPMO3SIILIICS

BonHoBoit
JByxcTyrneHuUaTbIil KOHUYeCKO-LIWINHPHAYe CKUH
[TnaHeTapHbIN OAHOPSAHBIN

UepBAUHBINA UeThIPEX3aX0AHbIM
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JBYXIIOTOUHBIA COOCHBII
Ne 6 Kakue MexaHu3MbI TpeOyIOT IIPUHATHS CHIeL{Ha/IbHBIX Mep K OX/TaK/eHHI0?

3yGuarbie
3ybuaro-pemMeHHbIe
PemenHbIe
BosHoBbIe

UepBsiuHbIe

Ne 7 OceBoe TI0NIOKeHHE TTOJIIMITHIKA, KOTOPBIN YCTAaHOB/IEH B KOPITyCe PeyKTopa, MOKHO
OTPery/JupoBarh C MOMOLLBIO

IIpy>KUHHOM 11afi0bI
MeTaninuecKrx MPOKIa0K
Pe3nHoOBOI MaH)XeThbI

ITpoymmnel
Ne 8 Kakue cy11ecTByIOT pefiyKTOpbI

OHOBaMbHBIE

3aMKHYyTbIe

3Be31000pasHbIe
Konenuaro-1iuivHapuye ckre

L ByXIIOTOUHbIE
Ne 9 B kakux ciyvasix 1iejiecoo0pa3HbIM SIB/ISIETCS PUMEHEeHHEe KOHUUYEeCKOH MpsMo3y0oii
repezjauu:

IIpu nepeparounom uucie 10 6,3

ITpy ManbIX OKPY’KHBIX CKOPOCTSIX

Korza Heobxonuma niaBHOCTh U 6eCLIyMHOCTb PabOThI

5151 mepefauu KpyTSLLEr0 MOMEHTa MeXXJy HapasulelbHbIMU OCSIMU BaJIOB

Korza nipebsiBsitotcst TpeboBanMs TomyueHus Beicokoro KIT/T mpuBoza
Ne 10 Maimna — 3710:

TexHuueckoe yCTPOWCTBO 115l peoOpa30BaHus 27eKTPUUYeCKOH SHePTid BO
BpalljaTesbHOe [IBIKeHHe

TexHUYeCKOe YCTPOWCTBO, 00s13aTe/IbHO CofieprKalliee TiepelaTOYHbIN MeXaH|3M
COBOKYITHOCTb [JBUraTe/IbHOI'0, Ilepe/jJaTOYHOr0 U UCIIOJHUTE/IbHOIO MeXaHU3MOB
TexHuYeckoe yCTPOMCTBO OCHALLlEHHOE JIBUraTesIeM JijIs IIofbeMa IPy30B

N3pnenue, BLIMOMHSIOIIEe MeXaHUUECKe IBYKEHHS /IJIS TIOBBIIIIEHNS MOIIJHOCTH U
obsierueHust GU3HMUECKOTO TPY/Aa

IICK-2.3
Bonpocbl omKkpblmoz2o muna:
Ne 1 HasoBute 3/1eMeHT, Ha KOTOPOM 3aKpeIlIeHbl OCH CaTeJ/IMTOB B IJIaHETAPHOM pefyKTope
Ne 2 BxopHoe koneco umeet 9 3yObeB.

Kakoe BO3MO)KHOe KOJTHUeCTBO 3yObeB y BBIXOZHOTO Kosieca?

19



Z1=9 D,=200 Z,="?

Ne 3 I'me HauboJsiee BEPOSTHO YCTAIOCTHOE WM XPYTIKOe pa3pylieHue?

Ne 4 Kak BiusieT AiyiiHa 00/ITa Ha HaMNpsDKEHHUEe PaCTsDKEeHHST?
Ne 5 Kakwue cuiel 1eficTBYIOT B Bajie?

Ne 6 KakoBo I71aBHOE TIPEUMYIIIECTBO ¥ COCTAaBHBIX 3yOuaThix repegady (I) mo cpaBHeHUIO C
ouHapHbIMU niepefadami (II)?
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Beayiuee Bemomoe

Ne 7 I'ne HanpsbKeHMe pacTsUKeHUs MaKCMMa/bHOe?

Ne 8

BepTukaibHasi Cria MpUIokeHa K COOpOUYHOMY y371y.
Kakas yacte HauboJsee rubkasa?

7777 Bremnee
/’[.j KOJILI[0
Ay~ Buyrpennee
' Ban

Ne 9 BunTOBBIe 3ybOuathie nepegaur (I11) UMeIOT HaK/IOHHBIE 3yObsl.

Kakoe npenMyIiiecTBO MCIOb30BaHUsI BUHTOBBIX riepesiad (I1) mo cpaBHEHUO ¢ MPAMO3yObIMU
niepegadamu (1)?
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Ne 10 KpyTsuii MomeHT T ObLT yBe/IHUeH B 2 pasa.
Hackonbko U3MeHUTCS HallpsbKeHUe CABUra B Bajie?

Bonpocbl 3akpbimozo muna:
Ne 1 Kakuve XxvMuueckue 3/IeMEeHThI B CTa/IM YXYZALLIAKOT eé MexaHW4yeCKue CBOMCTBa?

Cepa u dochop
Yriepon, ¥ Maprasets
Yrnepog, 1 KpeMHUM

XpOoM 1 HUKeJTb
Ne 2 Kaxko#i mareprian MpUMEHSIIOT [Ji7Isi U3TOTOB/IeHUS IPYKUH?

Cr3
1X15
UyryH

Cranb 65

Ne 3 Kax B/UsIIOT abCOMOTHBIE Pa3MephI TIONEPEeUHOTo CeUeHHs IeTaIu Ha 3HaueHue rnpejesna
BbIHOCJIUBOCTHU?

YBenuueHHe Pa3mMepoB IIOIIepeYHOro CceYeHrss MOXKeT ITIOBBICUTh WJ/IM ITOHU3UTE I1Ipeaest
BBIHOC/TMBOCTH

Yem Gorblile pa3Mepsbl TIONIEPEYHOTO CedeHus, TeM OOoJTbIlie Mpefiesl BLIHOC/TUBOCTH
Yem Goibllie pa3Mephl TIOTIEPEUHOTO CEUEHHUS], TEM MEHbIIIe TIPe/ie/T BEIHOC/TUBOCTH

Ha nipesien BBIHOC/IMBOCTU pa3Mephbl [IONIEPeYHOro CeyeHus! He BIIUSIIOT

Ne 4 MexaHuueckoe U3HalllMBaHKe MaTepuasa B pe3y/bTare pexylilero Wiy ljaparnarolero
JIeHCTBYS TBEPABIX T/ WU YaCTHL]

YcranocTHoe U3HallIMBaHKe
KapuTalioHHOe W3HalllBaHUe
A6pa3suBHOe U3HAILIBAHKE

[Tnactuyeckoe fedopMupoBaHue
Ne 5 I[Tpu KakoM Harpy>kKeHWH /I0MyCKaeMble HarpsKeHrsl HanbosbIime?

CraruueckoM
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Ne 6

Ne 7

Ne 8

Ne 9

IIynscupyroiem

CHMMeTpHUYHOM

ACUMMeTpPUYHOM
[ToueMy IaTyHH ¥ OPOH3BI LIMPOKO MTPUMEHSIIOTCS B CyI0CTPOeHHH (KopabiecTpoeHnn)?

W3-3a X OTHOCUTEILHOM Jlell1eBH3HbI
W3-3a 1€rkoCTH CI171IaBOB
W3-3a 10CTaTOUHO BBICOKOM KOPPO3UOHHOW CTOMKOCTH

3-3a Ter10CTOMKOCTH CI1/IaBOB
aK B/IMSET KaueCTBO 00pabOTKM MOBEPXHOCTH JIeTa/IN Ha TIPeZies1 BBIHOC/TUBOCTH?

KauectBo 06paboTKM 1MOBEPXHOCTH He B/IUSIET Ha Tpe/ies1 BLIHOCUBOCTH

C YBe/IMUEHHEM I1e€pPOXO0BAaTOCTH MOBEPXHOCTH IIpeAesl BEIHOC/IMBOCTH CHa4dd/ld ITOBBIIIAETCH, a
TI0TOM CHIM)KaeTCsa

C YBe/IMUEHHEM 11€POXOBATOCTH MOBEPXHOCTU I1peAesl BEIHOC/IMBOCTHU ITOBBIIIIAETCSA

C yBesMueHHeM I11epOX0BaTOCTH [IOBEPXHOCTH Mpe/ie/l BHIHOCIUBOCTH CHMKAeTCs
Kaxast kpuBasi Ha rpagvke sIB/IsIeTCS] TUIIMYHOW KPUBOM YCTa/IOCTH [ijIsl Q/IFOMUHUEBOTO CI/IaBa

i
A

Hanpasxenue
o

| I .
10 102 10° 10% 10° 10°  Imom

>

ve}

@)

YTo 13 nepeurciIeHHOr0 SB/ISeTCS Y3/10M M0 OIpeZe/leHUI0?
PoSTMKOBBIIN TIOALITUITHUK

Koponuaras raiika

[Tpu3mMaTUueckas LIMOHKa

Ban
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3ybuartoe Kosieco

3ybuaras MmydTa
Ne 10 Kakoii hakTop criocobcTByeT XpyrnkoMy pa3pyLieHHI0 CBAPHOTO COeAMHEHHS?

IToppes u HenpoBap
OcTarouHble HanpsDKeHUs
OTmxur

Huskas Temneparypa
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