MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

b51.0.08.03

(uHoexc oucyuniuHot)

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

Mexanuka 3

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO TTOATOTOBKU
13.03.03 DHepreTuueckoe MallIMHOCTPOCHHE

HaIpaBICHHOCTH (TIPodHIIb)
AnbTepHaTUBHBIC HCTOYHUKH YHEPTUH TPAHCIIOPTHBIX CPEICTB

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2021
O6mmas TpynoemMkocTth: 5 3E

Pacnpelleﬂelme YaCoB JUCHHUIIMHBI IO CEMECTPaM

Cemectp 4
®opma KOHTPOJIA KP, Hroro
Bun 3ansaTuit 3K3aMEH
Jlexun 34 34
JlaGopaTopHbie 18 18
[TpakTHueckue 18 18
PyKOBOACTBO: KYpCOBbIE PabOTHI 1 1
[TpoMexxyToUHas aTTeCTAIUS 0,35 0,35
KonraktHas paboTa 71,35 71,35
CamocTosTenpHas padora 73 73
Kontposb 35,65 35,65
Hroro 180 180
( )
OOKYMEHT NMoarnm1MCcAH
QNEKTPOHHOW NOANUCHLIO

Ceprudmkat: 0104768F0047AFD1BE454E686E7F34DD2B

Bnageneuy: CenusaHoB AnekcaHap Cepreesuy

OenictButeneH: ¢ 08.11.2022 oo 08.11.2023




Pabouyro mporpamMmy cocTaBuiI(H):

Crapmmnii npenogasarens banaxunna A.A

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

Crapuuit npenogasarens Copoka M.B.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyTcTBYyeT

\ Penenzent

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuIminHbl coctaBiena Ha ocHoBaHuu ®I'OC BO u yueOHoro miana

HarpaBieHus: noarotoBku 13.03.03 DHepreTrnueckoe MalIMHOCTPOECHUE

Cpoxk aeiicTBusi padoyeii mporpaMMsbl JHCHUILIMHBI 10 «31» aBrycra 2025 r.

COI'JTACOBAHO

3aBenyromnuii kadeapoit
«JHEpPreTHUeCcKre MalIMHbI U CUCTEMBI YIIPABICHUS

« » 20 T.

JI.A. ITaBnoB

(noonucw)

YTBEPXJIEHO

Ha 3acenannu xadenps
«HaHoTexHONIOTrMHN, MaTEPUATIOBEICHUE U MEXAHUKA»

(U.0. Damunus)

(mpotoxon 3acemanust Ne 1 ot «31» aBrycra 2020 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llens OCBOEHMSI TUCIUILUIMHBI — JaTh CTY/A€HTaM 3HaHUS U HABBIKH 110 IIPIMEHEHUIO METOa
HUCCIICAOBaHUA CBOMCTB MEXaHM3MOB M MAaIlIMH H IMPOCKTUPOBAHHUIO UX CXEM, KOTOPLIC ABJIAKOTCA
OOIIMMH JJIs1 BCEX MEXaHM3MOB HE3aBUCHMO OT KOHKPETHOTO Ha3HA4YEeHUs] MAIMHbI, TpHOopa WiIn
armapara.

2. Mecto mucuuimuiaibl B ctpykrype OIIOITI BO

JIMCIUTIIMHBL M TIPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas JUCIUTIIMHA:
«Bpiciias matematukay, «@usnkay, «Mexanuka 1», «Mexanuka 2», «HauepraTenbHasi reoMeTpus
u umxeHepHas rpadukay, «OcaoBsl CAIIPy.

JIMCUMIUTMHBI U TPAKTHKH, ISl KOTOPBIX OCBOCHUE JAHHOUW NUCIUIUITMHBI HEOOXOAUMO KaK
npeamectByromee: «Mexanuka 4», «KoHCTpyupoBaHHe M pacueT KOMOMHHPOBAHHBIX CHIJIOBBIX
YCTaHOBOKY, «IIepcriekTrBHBIE CUJIOBBIC YCTaHOBKH TPaHCHOPTHBIX CpPEACTBY,
«HeycTtanoBuBImrecs peKUMbI paOOThI SHEPTETHUECKUX YCTAaHOBOKY.

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs

dopmMupyemMblie U
pMHpY NHaukaTopbl JOCTHIKEHUS

KOHTPOJHpPYEeMbIe N IInanupyembie pe3yabTaThbl
POHMpY KOMITETeHIH i py pesy
KOMIIETEHIMHU o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBaHUE)

- Criocoben OIIK-2.1. 3HaTh:

pa3palaTbIBaTh AnropuT™MH3HpyeT - (GOopMBI W CTPYKTYpy THIOBBIX
ITOPUTMBI U pelIeHre 3a1a91 U KHHEMATHYECKUX €Il B TOM YHCIIE
KOMITbIOTEPHBIC peam3yer ero ¢ IOMOIIBI | C IPUMEHEHHUEM IIPOrPaMMHBIX
MIPOTPaMMBI, TTPUTOTHBIE MIPOTPAMMHBIX CPEJICTB. CPEJICTB,;

AJId IIPAKTHYECKOTO

npuvenerus (OITK-2) - CTpYKTYypy  COBPEMEHHBIX U

MIEPCIEKTUBHBIX ~ MEXaHU3MOB W
MallluH, MWCIOJIB3YyEeMbIX B  HHX
nojcucTeM U (PyHKIMOHAJIBHBIX
y3II0B B TOM YHCIIE C IIPUMEHEHUEM
MIPOTPAaMMHBIX CPEJCTB,;

- IPUHIUIBI Pa0OTHI, TEXHUYECKHUE,
KOHCTPYKTHUBHBIE OCOOEHHOCTH
pa3pabaTbIBa€MbIX U UCIIOJIb3YEMBIX
TEXHUYECKUX CPEJCTB B TOM YHUCIIE C
IIPUMEHEHHUEM ITPOTPAMMHBIX
CPEICTB,;

YMeTs:

- WCIIOJIL30BaTh METOJBI aHalmm3a H
CHUHTE3a PALMOHAIBHON CTPYKTYPHO-
KHHEMaTHYeCKOH CXEMBI
MPOEKTUPOBAHUSI  YCTPOMCTBA IO
3aJJaHHBIM KPUTEPHUSIM B TOM YHCIIE C
NIPUMEHEHUEM MIPOTrpaMMHBIX
CPEACTB;

- HUCHOJIB30BATL MCTOJAbI pacydeTa
THUIIOBBIX KHHEMAaTHYECKHX CXEM B




dopmupyemMbie U

NHaukaTopbl 10CTHKEHU S

KOHTPOJHpYyeMble . ILianupyembie pe3yabTaThl
POTHPY KOMMeTeHIHii Py pesy
KOMIeTEeHI[HH o0yJeHUs
(Kox ¥ HAMMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)

TOM  4YHUCIIe C  [PUMCHCHHEM
IPOTPAMMHBIX CPEJICTB
Buaners:

- HaBbIKaMHU IIPOBOAUTHL pPACUYCTHI
OCHOBHBIX IIapaMCTPOB MCXAHHU3MOB

o 3aJJaHHBIM YCIIOBUSM c
HCII0JIb30BaHUEM rpapuUecKux,
AQHATMTUYECKUX u YHCIIEHHBIX

METOJ0B BBIYHCIICHHI B TOM YHCIIE C
IIPUMCHCHUEM IIPOrpaMMHBIX CPEACTB

- CriocoOeH npoBOIUTH
U3MEPCHUS
JJIEKTPHUUYCCKUX U
HEDJICKTPUICCKHUX
BEJIMYHMH TPUMEHHUTEIHHO
K 00beKTaM
npoQecCuOHAILHON
nestenpHocTH (OTTK-6)

OIIK-6.1. BriOupaer
CpeICTBa U3MEPEHUS,
MIPOBOJUT U3MEPEHUS
ANEKTPUUYECKUX U
HEAICKTPUICCKUX BEITUYHH,
o0OpabaThIBaeT pe3yJIbTaThl
W3MEPEHHI U OLIEHUBAET UX
MOTPEIIHOCTh

3HaTh:

- OCHOBHBIE BHJBI MEXAHU3MOB H
MaIuH, METOAbl MX (OPMHPOBAHUS,
U3MEPCHUS ¥ PUMCHCHHSI

YMmers:
- HCIOJIB30BaTh
pacyerax

HU3MCPCHUA B

Bianers:

- HaBBIKAMHM HW3MEPEHHSI U PACUETOB
OCHOBHBIX rpynm JleTajeu H
MEXaHN3MOB




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

. KOHTPOJIA
Monayasb (pa3aea) BuHLl HaHMeHOBaHIfe TEM 3atiTHH Cemectp Obnem, | barnt NuTepakTuB, 4.| (HaMMeHOBaHUeE
y4eOHOii padoThI (yueoOHOii padoThI) q,
OLIEHOYHOT 0
cpeacrsa)
Mopyns1 Jlex OcHoBuble ousTust TMM. Ananus u 4 4 Otuet no
CtpykTypa JIab CUHTE3 PhIYaKHBIX MEXaHU3MOB 4 10 mabopaToOpHBIM
MEXaHH3MOB CP 12 paboTam, KypcoBas
pabora
Mopnyns 2. Jlex KunemaTndecknii aHaau3 ppl4aKHOTO 4 6 Otuer no
Kunemarnueckuit | Ilp MEeXaHH3Ma METO/IOM JAHarpaMM. 4 15 MPAKTUYECKUM
aHayn3 MexaHu3MoB | CP [Inanbl CKOPOCTEN U YCKOPEHU 12 pabotaMm, KypcoBas
pabota
Monyns 3 Jlex Onpenenenue BHEIHUX cuil. Pacuer 4 6 Ortuer o
Kunerocratnuecku |IIp rpynn Accypa. Onpenenexnue 4 15 MPAKTHYECKUM
1 aHAIIN3 ITA YPaBHOBEIIMBAIOIIEH CUIIbI. Ppiuar 0,35 paboTaM, KypcoBas
MEXaHHU3MOB CP XKyxosckoro. 12 paboTa
Monyns 4. Jlex TuIbl KyJIaUKOBBIX MEXAHU3MOB. 4 6 Otyet no
KynaukoBble ITp CuHTEe3 KyJauKOBBIX MEXaHU3MOB 4 15 MPaKTUYECKUM
MEXaHU3MBI CP 12 paboTam, KypcoBas
abota
Monyns 5. Jlex OBOJIbBEHTHOE 3y0UaToe 3alerieHue. 4 6 Ortuer o
3yOuaTsie nepenau | J1abd Kunematuka 3yOuaThix mepeaad. 10 25 maGopaTOPHBIM U
IIp IInanerapHsle nepenaun 4 15 MIPAKTUYECKUM
CP 12 paboTam, KypcoBas
pabota
Mopyns 6. Jlex Pa6ora u momHocTh. KITJI. Konebanus 4 6 OrtueT 1o
Jluaamuka mamuH | JIa0 B MallliHAax. Y paBHOBEIIMBAHUE. 4 5 lmabopaTopHOH
Ip JluHamuueckasi 6aJaHCUPOBKA POTOpa 2 pabote
KPII 1
Cp 12,3




®opMbI TEKYLIETO
. KOHTPOJIA
Bun HaunMeHoBaHHe TeM 3aHATHI OobeMm, | baaabl p
Monayasb (pa3aea) . . Cemectp NuTepakTuB, 4.| (HaMMeHOBaHUeE
y4eOHOil padoThI (yueOHOii padoThI) q,
OIIEHOYHOT0
cpeacrsa)
Kontposb Tect N3yuenre KOHCIIEKTOB JICKIUH, 4 0,7 100 Hrorosoe
YyeOHuk MOATOTOBKA K TAOOPaTOPHBIM 35,65 0 TECTUPOBAHUE
AHKETHPOBAHHE |3aHATHSM, BHIIIOJTHCHUE TPAKTHICCKUX 0
3aJlaHu#, TECTUPOBAHUE
Hroro:; 180 100

Cxema pacyera HTOroBoro 6ajia
Texyuuii pedTHHT (BCe 3aHATUS U IPOMEXKYTOUHBIE TECThI) + Pe3ynbraT utoroBoro Tecra u Bee aenutcs Ha 2 + bb (ecnu bb npexycmotpensr)




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

[Ipn peanuzauuu  AUCHUIUIMHBL  (y4eOHOrO  Kypca) HCIOJB3YETCS  TEXHOJIOTHUS
TPaaUIIMOHHOTO OOyuYeHHs] — OpraHu3alus y4eOHOro IMpolecca B By3e, BKIIOYAIOIIAs JEKIHH,

IPaKTUYECKHE U J1adopaTopHbIe PadOThI, KypCOBOW IPOEKT, OCHOBAHHAsI Ha JICKIIMOHHO-3a4eTHON
dopmax oOydeHusl.

6. MeToauueckue YKa3aHUusA 110 0OCBOCHHUIO JUCHUTIIIMHBI

[lepen BHIOTHEHHEM MPAKTUYECKUX U JIAOOPATOPHBIX pabOT CTYACHT AOJDKEH MpopaboTaTh
TEOPETUUECKHI MaTepHal o TeMe padoThl, 0POPMUTH OTYET, 3AIUTUTH PabOTy y NMpEeno1aBaTes.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETEHIHU HaunmeHoBanue
P (UJ1M ee 4acCTH) OLIEHOYHOI0 CPeJACTBA
4 OIIK-2; OIIK-6 Omuemol no 1abopamoprvim pabomam
Nel-4

Omuemul no npakmuieckum pabomam
Tecmosvie 3a0anus Nel-500
Bonpocwi k sx3ameny Nel-60

7.2. TunoBbIe 3a1aHUS HJIM WHBbIE MATEPHAJIBI, HEOOXOAUMBIE JIJIsl TEKYIEero KOHTPOJIs
7.2.1. OT4eTsl N0 1a0OPATOPHBIM paboTam
Tunosble mpuMepbI 3aaHMIT

JladopaTopHasi padora Nel «Ctpykrypa mexanu3sMos. [locTpoeHue 1moJ10:keHuii 3BeHbEB H
TPaeKTOPHUIi OTAEIbHBIX TOUYEK MEXAHNU3MA»

®opma oT4yeTa

HasBanwue nabopatopHoit paOOTHI.

1. HaumenoBanue mexanu3ma

2. Kunemarnueckasi cxeMa MexaHu3ma.

3. XapakTepucTuKa KHUHEMAaTUYECKUX Map:

[ToaBH>KXHOCTB TTapbl Kakas nmapa: Beiciiast wimn
O0o3HaueHue
HADEL (omHO- MK 3BeHbs, 00pasyromue napy HU3I11as; BpallaTeibHas
P JIBYXTIOJIBHKHAS ) WJIY TIOCTYyTaTeIbHas

4.CtenieHb MOABMKHOCTH MEXaHH3Ma
W=3n-2p,—p,,
1€ N — YKCiO MOJABMXKHBIX 3B€HbEB MEXaHH3Ma;
pl — KOJIMYCCTBO OJJHOMMOJABUKHBIX KHHEMATHYCCKUX IIap B MCXAHU3ME;
P2 — KOJMYECTBO JBYXIIOBIKHBIX KHHEMAaTHYECKUX Map B MEXaHU3ME.
5. Kunemaruueckast cxema psAaa moCiaca0BaTCIIbHBIX MHOJIOKEHUHM MEeXaHU3Ma B 3aBUCUMOCTH OT
MOJIO’KEHUS BEYIIETO 3BeHA I MEXaHU3Ma, 33/IaHHOTO B J1abopaTopHoii paboTe Ne 1.
6. Onpenenenne MacmTabHOro Kod(pHIMEeHTa TUTaHa TIOJIOKEHUH MEXaHU3Ma.




JladopaTopHasi padora Ne2 «IBoIbBEHTHOE 3y0UuaToe 3alenjieHue)

®opma oTyera

HasBanue nabopatopHoii paboTHI.

1. BerueptuTh 3yObst 5BOJBBEHTHOTO MPOMUIS KOJIEC METOI0M OOKATKH.
2. PaccunTaTh OCHOBHBIC ITapaMeTPHI HYJIEBOTO U MOJIOKUTEIBHOTO KOJIEC.

HAMMEHOBAHUWE OBO3HAYEHHUE | HVYJIEBOE [TOJIOXUTEJIbBHOE

KOJIECO KOJIECO
Yucio 3yobeB z 2, = d; _ 2, = d,

m m

JluamMeTp OCHOBHOI ds dg, =d,cosa=| dg, =d,cosa =
OKPYXXHOCTH
VYron npodwuis perku o a =201 a =201
[Tar 3auemnyienus P P=mm= P=7zm=
Koaddunment X x =0 X, = (17-z,) _
KOPPEKIIUH 17
AbcomoTHOE a 0 a=mxz=
CMeEIIeHUE
HUHCTPYyMEHTA
TonmumHa 3y6a 1o S $1=0,5P= S2=0,5P+2mxtgax =
JIEITUTEIIBHON
OKPY>KHOCTH
VYron 3auerieHus B ay, invey, = inver + 2(% +%,) tger =
coopke Z,+12,
MexueHTpoBoe Oy ¢, =0,5M(z, +2,)- cosar _
paccTosHue CoSa,
Paguyc okpyxHocTH re rri=ri-1,25m= | ri2=rz-1,25m+mx.;=
BITA IMH
Panuyc okpyxHOCTH la rar=aw-(re |ra2=aw-(ra+0,25m)=
BBICTYIIOB +0,25m)=
Koaddumuent &, o as _
IEPEKPHITHS * Pcosa,

3. TlocTpouTh KapTHHY IBOJBBEHTHOTO 3aIlCTLICHUSI.

Jla6opaTopnasi pa6oTa Ne3 « KnuHeMaTH4eCKUil aHAIN3 3y0UaThIX MEXaHU3MOBY

®opma oTyera

1. O3HaKOMHTHCS C YCTPOUCTBOM HCCIIEyEMBIX MEXaHHU3MOB.
2. 3anoaHUTH NMPUBEAEHHBIE HIDKE TaOIUIBI (Ta0. 1, 3am0HEHA B KA4eCTBE IPUMEpPa).




Ta6mmma 1 (JIns niaHeTapHBIX MEXAaHHU3MOB)

Tun wuccnenyemMoro mMexaHuszMa H
€ro KUHEeMaTuyeckas cxema (Ha
CXeMe yKa3bIBaIOTCsl HOMEpa KoJiec) 2

=
Tun oOpaieHHOro MeXaHu3Ma 1 ero JIByXcTyrneH4YaTbli
KHHEMAaTHYeCcKasi cxema T £ 1-a CTYIICHb c
£ %{ BHEIIHUM
T o 3alleIUICHUEM;
2-51 C BHYTPEHHUM
LLd Y LlA
o7 | oA
i
=5
UYucna 3yObeB KoJec 21=20 7,=30 2’=20 z3=70
dopmyna u pe3ysbTaT ONpeaeIeHUs
TIepeIaTOYHOTO OTHOIIEHHUS Unn®=1-Ups™
IJIAaHETAPHOTO MexXaHu3Ma oT Unr®=1-Uns®™)
[IEHTPAJILHOTO KOJIECa K BOAMITY
dopmyna u pe3yabTaT ONpeaeIeHUs
MepeIaTOYHOTO otnomenus | U1s™M=(z2/z3)x(z1/22)x(-1)?=(30x70)/(20x20)=5,25

o6pa1ueHHor0 MEXaHHUu3Ma

Yrom mnoBopora BogwiIa  IIpU
OIIBITHOM onpeneneHuu | eu=360°
MepelaTOYHOr0 OTHOLLIEHUS

Yron MOBOPOTA BEJIOMOTO
LIEHTPaJIBHOTO KoJIeca

[Tepenarounoe OTHOIIIEHUE,
MOJIyYEHHOE OIBITHBIM ITyTEM

Tabmuma 2 (Jns auddepeHnnanbHOro MexaHu3mMa ¢ KOHHYeCKUMHU KOJIECaMH )

Tun uccrnegyeMoro MexaHu3Ma U ero KMHEMaTH4ecKasl cxema (Ha
CXEeMe YKa3bIBAIOTCSI HOMepa KOJIeC)

Tun u KMHeMaTuuecKkas cxema 06pameHHoro MEXaHH3Ma

Yucna 3yObeB Kosec

®opmysia M Pe3yJabTAaT BBIYUCIEHUS MEPEJATOYHOTO OTHOILICHHS
o0paleHHOro MexaHu3Ma

Tunm w®W KumHeMaTHdeckKas cXema IUTAaHETApHOI'0  MEXaHH3Ma,
IOJIYUYCHHOT' O n3 ):[I/I(l)(bepeHLII/IaJ'IBHOFO MCXaHU3Ma nyTeM
3aKpPCIICHUA OJHOT'O M3 NCHTPAJIBHBIX KOJIEC

@opmyna M pe3yabTaT BBIYMCIECHUS IEPEIaTOYHOTO OTHOIIEHUS
IUTAHETAPHOI'O MEXaHU3Ma:
a) IpU BEAYIIEM BOJIUIIE;




0) pu BeIyIIeM IIEHTPaIbHOM KOJece

Vroi HoBOpoTa BOJAWIIA ITPU 3aKPEIUICHHOM IIEHTPAIEHOM KoJiece
VYo HoBOpOTa LEHTPAILHOT0 Kojieca

Vron moBopoTa BOIMIA MPH 3aKPEIUICHUH IPYroro LEHTPAIbHOTO
KoJieca 1 0OCBOOOK/ICHUH MTEPBOTO

Vo HoBOpOTa JIpyroro HeHTPaILHOIo Kojieca

KpaTKOC ONMHUCAHHUEC U PEIVIAMEHT BBIINIOJTHCHUA

1. HemocpeactBeHHO Ha IabOpaTOpHBIX paboTax B TOTOBYIO Yyxke (opMy, 3aHOCSTCS
UCXOJIHBIC JJaHHbIE TAOOPaTOPHO PabOTHI, pe3yIbTAaThl HAOIIOCHUN, a 3aTeM JiesIaeTcst 00paboTKa
MOJIy4YE€HHBIX MaTepUaloB, aHAJIU3 U BBIBO/I.

2. 3anucu B OTYETaX JOJDKHBI ObITh YETKUMHM, BBHITOJHEHHBIMHU Ye€pHUIaMH (I1acTOM), KpoMe
KpacHOro 1pera. MoXHO HUCHOJIb30BaTh KOMITBIOTED.

3. Cxewmbl, 4YepTekH, BEKTOPHBIE MHOTOYTOJbHUKH BBIMONHSIOTCS C TMPUMEHECHUEM
YEepPTEHKHBIX HHCTPYMEHTOB € COOJIIOICHHEM MPOMOPIIMIA U MacIITaOoB.

4. Ot4etsl IO TaOOPATOPHBIM paboTam, 0HOpPMIICHHBIC HAUICKAIIMM 00pa30M, 3aIIUIIAIOTCS
CTYJIEHTOM B Ha3HaYEHHOE MPEI0AaBaTeIeM BpeMsL.

Kpurepum ouenku:

- OLCHKa «3a4YTCHO» BBICTABJSCTCA CTYACHTY, €CJIM OH 3alllUTHII na6opaTopHy10 pa60Ty,
CAcCJIaB BIBOALI 1 OTBETHB Ha KOHTPOJIBHBIC BOIIPOCHI;

- OLOCHKa «HEC 3a4YTCHO», CCJIM CTYACHT HC CJcJIaJl BbIBOABI IIO pa60Te KU HEC OTBCTHJI Ha
KOHTPOJIbHBIC BOITPOCHI.



7.2.2. TunoBoe 3ajaHue JJisl NPAKTHYECKUX 3aHATHI

S, . .
%‘% TONBATTHHCKUI TOCYIAPCTBEHHbINA YHUBEPCUTET
% //é/§ Kadenpa «<HM u M»

BapuanTt Nel 3ajaHue I NpaKTUYEeCKUX 3aHatui 1-4

1. CTpYKTypHBI aHAJIN3
2. Kunemartnueckui aHanus
3. KuHerocraTtnueckuii pacuet

Poa Aol

noa |Pasmepsl 3BeHbEB U Beca 3Bennes, H.

v ¢y,
06 PACCTOSHHS, MM.

—————— OA [AB [CD |AC |a |OA |AB [CD |B |D PBCOH PDCOH momm——-

750 ]100 |500 |350 |250 |230 |14 [45 |23 |30 [20 3100 1900 300

Paboty nmpunsin CTYAEHT

Koncynbsrant MPETIOJAaBATEINb

KpaTlcoe OIMUCAHUE U PEIVIAMEHT BBIIIOJTHCHUS

1. 3anucu B oTYETaX JOJKHBI OBITh YETKUMH, BBHITIOJIHEHHBIMUA YEPHIJIAMH (ITACTOH), KpoMe
KpacHOro 11BeTa. M0>XHO KCIIOIb30BATh KOMIBIOTED.



3. CxeMbl, 4YepTeKH, BEKTOPHBIE MHOTOYTOJIbBHUKM BBINOJHAKOTCS C TNPUMEHEHUEM
YEePTEKHBIX HHCTPYMEHTOB C COOJIIOJICHUEM MPOTOPLUI 1 MacIITaboB.

4. OT4eThl MO MPAKTUYECKUM paboTaM, ohopMIIEHHBIE HAANEKAUM 00pa3oM, 3allUIIat0TCs
CTYJ€HTOM B Ha3HAaYEHHOE IPEII0AABATEIEM BPEMSL.

Kpurepun onenkmu:

- OLIGHKA «3a4YTE€HO» BBICTABISETCA CTYACHTY, €CIM OH BBINOJHUI PabOTy W OTBETHJI Ha
KOHTPOJIBHBIE BOTIPOCHI;

- OIICHKA «HE 3a4TE€HO», €CIIH CTYJIEHT HE BBIIOJIHUI MM C/Ieiall TpyObie OmMOKH B paboTe
HE OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI.



7.2.3. TunoBoe 3agaHue 1Jisi KypcoBoil padoThl

3AJIAHME 1

N° [nAB,| rAB, |IBC,
06/Mu| MM MM

1 800 80 320
2 775 90 350
3 750 100 400
4 725 110 440
5 700 120 480
6 650 140 560
7 600 150 600
8 550 160 640
9 500 170 680
10 | 450 180 720

N° 6 h,
n,° / .
L/ mun Py |Pr | P }/mm . IBC,
rpall |rpag | I'Pad pan MM
v
1 (350 120 |60 120 |45 48 [147 mIn
2 250 100 [80 100 [45 35 [100
3 [450 88 [94 88 |45 30 [96
4 [420 108 [84 108 [45 40 [114
5 [425 112 |26 112 [45 42 120
8 6 [435 96 |88 9% (45 32 |102
=
7 (430 104 |22 104 [45 38 [108
o i e =] = 10 16
2 \ iz 14 8 [415 116 |30 116 [45 45 [129
9 400 92 |56 92 |45 30 [96
10 [490 84 |82 84 |45 25 [80
“ Pe 22

Z1 Z4 | Z4l | Z5 | Z5/ | Z6 z7 mi, ol, el,
pa/c pag/c2

14 30 | 14 26 | 20 25 70 2 150 60

15 21 | 15 30 | 18 21 60 15 200 500

)

15 20 | 16 23 | 15 21 57 3,5 250 400

14 21 | 17 24 | 14 23 60 240 60
J :a 17 28 | 16 24 |15 24 63 2 220 550
5 19 26 | 18 30 | 16 30 76 3 180 45

15 25 | 15 27 | 14 26 66 2 400 250

Rlolo|v|o|o|s|w|N]|-
[
©
w
=
=
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~
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N
o1
s
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o1
w
a1
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~
=}

0 20 30 | 18 24 | 15 35 85 15 210 630

CryneHr
I'pynna
IIpenonaBareins



TeMbl NUCbMEHHBIX PadoT

Ne i/ Tembl
1 [TpoekTHpoBaHUE TIOCKMX MEXaHU3MOB

KpaTKOC OIMMCAHHUE U PErJIAMEHT BBINIOJTHCHUSA

Copepxanuie KypcoBoi paOoTHI (IlepeueHb MO IeKaIINX pa3paboTKe BOIIPOCOB, pa3/IeioB):

- KHHEMAaTUYECKUI aHaJIU3 PhIYaKHOT'0 MEXaHU3Ma,

- KHHETOCTaTHYECKUN aHAJIU3 PhIYAKHOT'O MEXaHHU3Ma,

- CUHTE3 KyJauKOBOI'O MEXaHU3Ma,

- KUHeMaTuKa 3y04aroi nepeaayu.

OpueHTHPOBOYHBIH MepedeHb rpauuecKoro U WILTIOCTPATUBHOIO Marepuaia — 4 jucra gopmara
A2

Cpok caum cTyIeHTOM 3aKOHYEHHOH KYypPCOBOM pabOThI — 3aUeTHASI HENIEII.

Kpurtepun onenkmu:

OueHku Kputepuu 1 HOpMBbI OLICHKH
«OTIUYHOY 3aaHue Ha KypcoOBYIO pabOTy IMOIY4EHO BOBpEMSI.
Pacyerbl BBIOJNHANIOCH PUTMHYHO, COTJIACHO  Yy4eOHOIt
Iporpamme. 3ameyaHusi 1O pacyeTaMm yCTPaHSUIUCH

CBOEBpEMEHHO. I'paduueckas yacTh BBIIOJIHEHA AKKYPAaTHO,
otBevaeT BceM TpedoBanusim 'OCT u ECK/I.

IIpu 3amumTe KypcoBOHl pabOTBl CTyIEHT 00s3aH
3HATh: 1.Teopetnueckuit Marepual (oTBEyaThb
npuOIM3UTENBHO Ha 95 % BOIPOCOB.)

2. Oco0eHHOCTH MTPOEKTUPOBAHMSI MEXaHU3MOB
3. AITOpUTMBI pacyeToB.

«XOPOIIO» 3ajanre Ha KypCOBYIO pabOTy MOJy4€HO BOBpPEMS,
pacyeTsl BBINOJHSJIMCH € 3amo3gaHueM Ha 1 — 1,5 Hepenw.
3amedaHusi yCTpaHsJIMCh CBOeBpeMeHHO. Ha Bompockl Teopuu
CTylIeHT JoibkeH Jath 10 80% mNpaBUIbHBIX OTBETOB.
I'paduaeckast yacTh BBITIOJIHEHA aKKYpaTHO, M OTBEYAET BCEM
tpeboBanusiMm 'OCT u ECK/I, HO fOonycKal0TCsl HETOUHOCTH.

«YyJIOBJIETBOPHUTEIBHO 3ajanre Ha KypCOBYIO pabOTy MOJy4€HO BOBpPEMS,
pacyeTsl MO KypCOBOMY IPOEKTUPOBAHUIO BBIMOJHSIUCH C
3ano3ganreM Ha 1 — 1,5 Hemenn. PacueThl BBINOJHSIINCE HE
BOBpeMsl. boubllioe KOMMYECTBO 3aMEYaHHuil M0 OPOPMIICHUIO
rpajuueckoii uyactu. Ha Bompocel Teopunm U OCHOB
KOHCTPYMPOBAaHUS CTYJEHT JOJDKeH naTth He MeHee 40%
MPaBUIILHBIX OTBETOB.

«HEYAOBIETBOPUTEIILHO 3aaHyue Ha KypcoOBYIO paboTy IOJIy4e€HO BOBpEM,
pacueTsl MO KypCOBOMY IPOEKTHUPOBAHHIO BBIMOIHSIIUCH C
3anozganueM Ha 1,— 1,5 mecsma. ANrOpuTMBI pacueToB HE
OCBOEHBI, MHOTO 3aMe€4yaHHil Mo OoQpopMIIEHHIO TpaduyecKoi
4acTH KypcoBOW paloThl (MOJIHOE OTCYTCTBHE 3HAHUH 10
I'OCT u ECK]). bonpmme mnpoOenbl B 3HAHUSAX TaKUX
JUCLMIUIMH KaK MHXEHepHas rpaduka, CONPOTUBICHUE
MaTepuasoB, TeopeTudyeckas MexaHuka u T.jA. [Ipu 3amure
KypcoBOH palOThl CTYAEHT HE MOXET 00OCHOBAaThb BBHIOOD H
pacdyer TOM WIM HWHOW cXeMbl. TeopeTHYecKuil MaTepual
CTYZICHT 3HAeT MPUOIM3UTENIBHO Ha 5 %.




7.3. OueHo4Hble cpeacTBa AJs NPOMEXKYTOYHOH aTTeCTAMU MO HTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

Cemectp 4

Bomnpocsl k 3a4ety

Yro Takoe MEeXaHUKa MAILLUH U €€ pa3Aesbl B TOM UNCIIE C U3MEpPEeHneM (PU3NUECKnX
BEJIMYMH U 00pabOTKHU pe3ybTaTOB U3MEPEHUM

[lepeuncnure OCHOBHBIE MOHATUSA U onpeaeneHus Kypca TMM B Tom uucie ¢ u3amepeHuem
(du3HYECKUX BEJIMYMH U 00pabOTKHU pe3yIbTaTOB U3MEPEHUI

Yto Takoe CTPyKTYypHBII aHAJIN3 MEXaHU3Ma LIEJIH, 3a1a4l B TOM YHCJIE B paAMKax
IIPUMEHEHHUs CIIELUAIN3UPOBAHHBIX IIPOIPAMM MHKEHEPHOTO IIPOCKTUPOBAHMS IS
peLICHNs TPUKIAJHbIX 3a1a4

KaxkoBa cTpykTypHas ¢popmyiia INIOCKUX MEXaHHU3MOB B TOM YHCJIE B paMKaX TPUMEHCHUS
CIIELIMATIM3UPOBAHHBIX IPOrPaMM HHKEHEPHOTO ITPOEKTUPOBAHUS ISl PELLIECHUS
MPUKJIAJHBIX 3a7a4

Hepqu/IanTe KHHCMAaTUYCCKHC ITapbl H UX KJ'IaCCI/I(bI/IKaI_II/IIO, YCIIOBHOC I/I306pa)KeHI/IC
KHMHCMATUYCCKUX IIap B TOM YHCJIC B paMKax IMPUMCHCHUA CIICHUATIM3UPOBAHHBIX ITPOTrpaMm
HHXXCHCPHOTI'O IIPOCKTUPOBAHUWA IS PCHICHHS ITPUKIIAAHBIX 3a/1a4

KaxkoBa xaccuukanus rmiocKux MeXaHu3MoB (Tpynibl Accypa) B TOM YHCIIE ¢
M3MEPEHHEM (U3MUECKUX BEIMYUH U 00pabOTKHU pe3yJIbTaTOB U3MEPECHHM

Kax MMPOUCXOOUT IMOCTPOCHUC I1JIAHOB CKOpOCTeﬁ nu YCKOpeHI/Iﬁ JJIA KPUBOIIHITHO-
IMMOJIS3yHHOT'O ME€XaHHU3Ma B TOM HYHMCJIC B paMKaX IMPUMCHCHUS CIICIUAIIM3UPOBAHHBIX
[MporpamMm MHKCHCPHOI'O IPOCKTUPOBAHUS IJI PCIICHUA ITPUKIIAIHBIX 3a/1a4

Kak nmpoucxoauT nocTpoeHue MmIaHOB CKOPOCTEN M YCKOPEHUH Il KPUBOIIHITHO-
KOPOMBICIIOBOT'O MEXaHU3Ma B TOM YHCJIE B paMKaX IPUMEHEHHUS CIIEUAIU3UPOBAHHBIX
IIPOrpamMM MHKEHEPHOr'0 MPOEKTUPOBAHUS JUIsl pEIIEHUs TPUKJIAHBIX 33/1a4

Kak MPOUCXOAUT IMOCTPOCHUC TIJIIAaHOB CKOpOCTeI\/'I u YCKOpeHI/Iﬁ JI KYJIMCHOI'O MCXaHU3Ma B
TOM YHUCJIC B paMKax MPUMEHCHUS CIICHUATIU3UPOBAHHBIX TPOTrpaMM MWHIKCHEPHOT'O
IMMPOCKTUPOBAHUS IJIsI PCIICHUSA ITPUKIIAIHBIX 3a1a4

10

Kaxk MPOUCXOJUT IMMOCTPOCHUC ITJIAHOB MOJIOKESHUH KPUBOLIUITHO-TIOJI3YHHOI'O ME€XaHHU3Ma B
TOM YHCJIC B paMKaXx IMMPUMCHCHHA CIICHIHAIU3NPOBAHHLBIX IIPOTrpaMM HHKCHCPHOI'O
MPOCKTUPOBAHMWA NJIA PCHICHUSA MPUKIIAJHBIX 3a/1a4

11

Kak MPOUCXOAUT OIIPCACIICHUEC CKOPOCTU U YCKOPCHUA METOJAOM JJMarpaMm B TOM YHUCJIC B
paMKax MPpUMCHCHU A CIICHUAJIM3UPOBAHHLIX ITPOTrpaMM HHIKCHCPHOTO MPOCKTUPOBAHUA TJIA
PCHICHUA MMPUKIIAJAHBIX 3a1a4

12

B yem 3akmrodaercss KHHEMAaTHYECKOE UCCIIEIOBAHUE PHIUaKHOTO MEXaHU3Ma
AHATUTUYECKUM METOJOM B TOM YHCIIe C U3MepeHneM (pU3nuecknx BeJIndnH 1 00paboTku
pEe3YyJIbTATOB U3MEPEHUI

13

KaxoBbI OCHOBHEIE 3ala4i JUHAMHWYCCKOI'0 aHajin3da MCXaHnu3Ma B TOM YHCJIC B paMKax
MPUMCHCHUA CIICHUATIN3UPOBAHHBIX ITPOTrpaMM HMHKCHCPHOTO IMTPOCKTUPOBAHUS I
PCLICHUS MPUKJIAJAHBIX 3a/1a4

14

Kakue neiicTByIOT CUJTbI, IEHCTBYIOIIKE HA 3BEHBS B TOM YHCIIE€ B paMKaX MPUMEHEHUS
CIEIMATM3UPOBAHHBIX MPOrpaMM HUHKEHEPHOTO MPOEKTUPOBAHUS JIJIs1 PELICHUS
MPUKJIAJHBIX 3a4a4

15

Jaiite onpeneseHne CUII MHEPLUHN I 3B€HA, COBEPUIAIOIIETO MJIOCKONAPAIIICIIBHOE
IBIDKEHUE B TOM YHCIIe ¢ U3MEpeHUeM (PU3NYEeCKUX BETUYUH U 00paboTKH pe3yIbTaToB
M3MEPEHUI

16

I[aﬁTe OMPCACIICHUC CUJI HHCPLUUHU JJI 3BCHA, COBCPIIAOIICTO BPAIIATCIIbHOC IBUXKCHUC B




TOM YHCJIe ¢ U3MepeHreM (PM3MYECKHX BEIMYMH H 00pabOTKH pe3yIbTaTOB U3MEPEHUN

17

B 4em 3akmrogaercs CHI0OBOM pacdeT KPUBOIIMITHO-TIOI3YHHOIO MEXAaHU3Ma B TOM UYHUCIIE B
paMKax IIPUMEHEHHUs CIIEMAIN3UPOBAHHBIX IIPOIPAMM MHKEHEPHOT'O IIPOCKTUPOBAHUS IS
peLICHNs TPUKIAJHbIX 3a1a4

18

B uem 3akimrouaeTcs CHIIOBOM PACUCT KPUBOIIHUITHO-KOPOMBICIIOBOI'O MCXaHHM3Ma B TOM
YHUCJIC B paMKax IMPUMCHCHUSA CIICHNAJIM3UPOBAHHLIX ITPOTpaMM HHXKCHCPHOI'O
MMPOCKTUPOBAHMWA MJI PCHICHUSA MPUKIIAJHBIX 3a/1a4

19

Jaiite onpeneneHye peakuii B KHHEMaTHYECKUX [1apax ¢ yYeTOM TPEHUs B TOM UHCIIe C
U3MEpEeHUEM (PU3NUECKUX BEIMUUH U 00pabOTKH pE3yJIbTaTOB U3MEPEHUM

20

Jaiite onpeneneHe ypaBHOBELIMBAIOIEH CHUIbI IIPU MOMOLIM pblyara XyKoBCKOro B Tom
quclie C U3MepeHueM GU3NUYECKUX BEJIMYMH U 00pabOTKU pe3yIbTaTOB U3MEPEHUN

21

Kakoe Ha3HayeHME U BU/bI KYJIaUYKOBBIX MEXAHU3MOB B TOM YHCJIE B PAMKAX IIPUMEHEHUs
CIIELUAJIM3UPOBAHHBIX IPOTPAMM MHKEHEPHOTO IIPOCKTUPOBAHMS ISl PEILICHUS
INPUKJIAIHBIX 33184

22

Kakue Buibl 3aMbIKaHMs BBICIIEH Mapbl KyJauKOBBIX MEXAHU3MOB B TOM UNCIIE C
U3MEpeHUeM (PU3NUECKUX BEIMUYMH U 00pabOTKH pe3ysbTaTOB U3MEPEHUM

23

Kakwne 3akoHBI JABHUIKCHHUA TOJIKATCIIAA B TOM YHMCJIC B paMKaX IIPUMCHCHUA
CIICHHUAIM3UPOBAHHLBIX ITPOrpaMM MHIKCHCPHOT'O ITPOCKTUPOBAHUA IJIA PCIICHUA
MPUKJIAAHBIX 3a/1a4

24

Kaxkmne (1)330BBI€ YTIJIbl KYJIAUKOBOT'O ME€XaHMU3Ma, MCTOQ 06pameHH;{ JABWKCHUSA B TOM YHUCIIC
B paMKax MMPpUMCHCHHA CIICHUAIM3UPOBAHHLIX ITPOrpaMM HHIKCHCPHOT'O IIPOCKTUPOBAHUA
JJI pCHICHMS IMPUKIIAAHBIX 3a1a4

25

Kax IIPpOUCXOOUT ITOCTPOCHHUC rpa(bm(a NepeMEeIICHHU A TOJIKATECIA B KYJIAUKOBOM MEXAaHU3ME
B TOM YHCJIC B paMKax NPpUMCHCHUS CIICHUATIU3UPOBAHHLIX TPOTpaMM MHIKCHCPHOI'O
IMPOCKTUPOBAHMA IS PCHICHH S IIPUKIIAIHBIX 3a/1a4

26

Kakue ObiBaroT YTJIbI JAaBJICHUA U IIEPCAAYN ABWIKCHUS KYJIAUKOBOT'O MEXaHU3Ma B TOM
YHCJIC B paMKax IMIPUMCHCHUSA CIICHUAIM3UPOBAHHLIX ITPOTI'paMM HHXKCHCPHOI'O
MPOCKTUPOBAHMA NJIA PCHICHUSA MPUKIIAJHBIX 3a/1a4

27

I[aﬁTe OIIPECACIICHUC Rmin KyJa4yKa € MOCTYNAaTCIIbHO-ABUKYIIUMCS TOJIKATCIIEM B TOM
YUCJIC B paMKax MPUMCHCHUS CIICHUATM3UPOBAHHLIX IPOTpaMM MHIKCHCPHOI'O
IMPOCKTUPOBAHMSA IJISI PCIICHUA ITPUKIIAIHBIX 3a1a4

28

[aiiTe onpeneneHne NOJIOKEHHS EHTPA BPALLICHUS KyJlauKa I KyJIauKOBO-
KOPOMBICJIOBOTO MEXAHU3Ma B TOM YHCJIE B paMKaXxX MPUMEHEHUS CIeIMaIn3uPOBAHHBIX
[porpaMM HHXKEHEPHOI'0 IPOEKTUPOBAHHUS U1 pELICHU IPUKIAIHBIX 33144

29

B yem 3akioyaercss KHHEMaTHKa 3y04aThIX Mepeaad B TOM YKCIIe B paMKax IMPUMEHEHUs
CIIEMAJIM3UPOBAHHBIX IPOTPAMM MHKEHEPHOTO IPOEKTUPOBAHMS JIJISl PEILICHMS
IIPUKJIAJHBIX 33]1a4

30

KakoBo nepenarouHoe OTHOIIEHHE MOCIIEI0BATEIBHOTO P 3yO0UaThIX KOJIEC B TOM YHCIIE C
U3MepeHreM (PU3NYEeCKUX BEINUMH U 00pa0OTKHU pe3ybTaTOB U3MEPEHUM

31

KakoBo NnepeAaTOYHOC OTHOMICHUC CTYIICHYATOT' O psAaa 3Y6‘{aTLIX KOJIEC B TOM YMCIJIC C
HN3MCPCHHUCM CI)I/ISI/I‘ICCKI/IX BCJIMYHH N O6pa6OTKI/I PE3YJIbTATOB I/ISMepeHI/Iﬁ

32

KaxkoBo NnepeAaTOYHOC OTHOICHUEC ):[I/I(l)(bepeHLlI/IaJ'IBHOI‘O MEXaHU3Ma B TOM YHCIIC C
HN3MCPCHHUCM (1)I/I3I/ILI€CKI/IX BCJIMYMH N O6pa6OTKI/I PE3YJIbTATOB HBMepeHHﬁ

33

KaxoBo nepenaTouHoe OTHOLIEHHE IIJIAHETAPHOTO MEXAHU3MaA B TOM YHCJIE C U3MEPEHUEM
bu3nyecKuX BeIUYHH U 00pabOTKHU pe3yIbTaTOB U3MEPEHHI

34

Kakwue criocoOpl Hape3aHus 3y04aThIX KOJIEC B TOM YHCIIe C U3MEepeHUeM (DU3NIEeCKUX
BEJIMYMH U 00pabOTKH pe3ybTaTOB U3MEPEHHI

35

Kak IMPOUCXOAUT O6pa30BaHI/Ie 9BOJIbBEHTHI U €€ CBOMCTBA B TOM YHCJIC B paMKax
MPUMCHCHUA CIICHUATIN3UPOBAHHBIX ITPOTrpaMM HMHKCHCPHOTO IMPOCKTUPOBAHUS I
PCLICHUS MPUKIIAJHBIX 3a/1a4

36

B 4em 3akirouaeTcs OCHOBHAs TCOpCMa 3y6anor0 3alCTUICHUA B TOM YKCJIC C USMCPCHUEM




(buU3MYEeCKUX BEJIMYUH U 00pa0OTKHU PE3YIbTATOB U3MEPEHUM

37

Kakue ocHOBHBIE pa3Mephl 3y0UaThIX KOJIEC C IBOJIBBEHTHBIM MPO(uiIeM B TOM YHcCIie B
pamMKax MPUMEHEHMSI CTIELUAIU3UPOBAHHBIX IPOrPaMM MH)KEHEPHOT'O TPOEKTUPOBAHMS JIIsSI
pelIeHHs] TPUKIaJIHbIX 3a1a4

38

B uewm 3akimouaercs rpaduueckuii METOT KHHEMAaTHIECKOTO UCCIICIOBAHMSI 3y0UaThIX
MEXaHU3MOB B TOM YHUCJIE B paMKax IPUMEHEHUS CIIELIUATU3UPOBAHHBIX [IPOrPaMM
VMHKEHEPHOr0 MPOEKTUPOBAHUS JUIsl PELIEHUS PUKJIAAHBIX 3a]1a4

39

B yem 3akiarodyaercs CUHTE3 IUIAHETaPHBIX MEXaHU3MOB B TOM YMCJIE B pAMKAX IIPUMEHEHUs
CIIELUAJIM3UPOBAHHBIX IPOTPAMM MHKEHEPHOTO IIPOEKTUPOBAHMS ISl PELLICHUS
IPUKJIAIHBIX 33184

40

KakoBBI pe:KUMBI IBUKEHUSI MEXaHU3MOB B TOM YHCIIE C U3MEpeHneM (DU3MUECKUX BEJIUINH
1 00pabOTKH PE3yJIbTaTOB U3MEPECHHM

41

Kak dopmynupyercs npsimast 3a/1a4a TMHAMUKH, KAKOBO YPaBHEHHE JIBIKECHUS MEXaHU3Ma B
nuddepeHIaIBHOM BHJIE B TOM YHCIIE ¢ U3MepeHneM MU3MIeCKrX BeJIMIUH U 00paboTKn
pe3yJIbTaTOB U3MEPEHUN

42

Yro Takoe IuHaAMUYECKask MOJEIb MAIIMHHOTO arperara, s 4ero €€ UCIoiab3yIoT.
IIpuBeneHue CUil 1 MOMEHTOB CUJI K 3BEHY IIPUBEIAEHHUS B TOM YUCJIE B PAMKax IPUMEHEHUS
CIENAATU3UPOBAHHBIX TTPOTPAMM MHXKEHEPHOTO MTPOEKTUPOBAHUS ISl PEIICHUS
MPUKJIAJHBIX 3aa4

43

UYro Takoe JuHAMUYECKas MOZEIIb MAIlIMHHOIO arperara, JJis 4ero €€ UCIoab3yoT.
IIpuBenenue Macc 1 MOMEHTOB UHEPLIMU MACC 3BEHBEB B TOM YKCJIC B PAMKAX IIPUMEHEHUs
CIIEHMAJIM3UPOBAHHBIX IPOTPAMM MHKEHEPHOTO IIPOEKTUPOBAHMS ISl PEILICHUS
IPUKJIAJHBIX 33184

44

[Ipoananu3upyiiTe ycTaHOBUBIIEECS ABIKEHHE MAIIMHHOTO arperaTa, OObsICHUTE, TOYEMY
BO3HUKAET IEPUOANYECKAs HEPABHOMEPHOCTD ABM)KECHHUS U KaK pellaercs 3ajada eé
pPeryMpoBaHus B TOM YMCIIE C U3MEPEHNEM (U3UYECKUX BEJIMIUH U 00paboTKu
pe3yIbTaTOB U3MEPEHUM

45

[IpuBenuTe mocnenoBaTeIbHOCTH pacueTa MaxoBOT0 KoJieca MpH ACHCTBUU CHJI, 3aBUCSIIIAX
OT MOJIOKEHUS MEXaHU3Ma (YacTHBIN ciydail Ji1 = const), B TOM YKclie B paMKax
MIPUMEHEHHUS CTICIMATIM3UPOBAHHBIX MPOTPAaMM MHKEHEPHOTO TPOCKTUPOBAHUS JIJIsI
pelIeHus MPUKJIAIHbIX 33124

46

Kaxkue ObiBaroT BuOpaiuu u KojaebaHus B ManinHax. B ueM cyTh OHSATHS O
HEYpPaBHOBEIICHHOCTH MEXaHH3Ma (3B€Ha) U METO/Ia 3aMEMIAI0IINUX MacC B TOM HUHCIIE C
U3MepeHreM (PU3NYEeCKUX BEIUMUMH U 00pa0OTKHU pe3yIbTaTOB U3MEPEHUM

47

KakoBO N0JIHOE M YaCTUYHOE CTATUYECKOE YPABHOBEIINBAHNE KPUBOIIUITHO-IIOJI3yHHOTO
M€XaHHU3Ma B TOM UHCJIE C U3MEpEHNEM (PU3NYECKUX BEIMUMUH U 00pabOTKH pe3yIbTaToB
M3MEpPEHUN

48

Kaxk nmpoucxoaut 6amaHcHpoBKa pOTOPOB MPU CTATUYECKON, MOMEHTHOM U TUHAMUYECKON
HEYPABHOBEUIEHHOCTH B TOM YKCJIE B PAMKaX MPUMEHEHHUS CIIEHUAIIM3UPOBAHHBIX
MPOTPAMM MHKEHEPHOT0 MPOCKTUPOBAHMS JJIsl PEIICHUS IPUKIAJIHBIX 3a7a4

49

KakoBo nonsitue KIT/I 1 ocHOBHBIE pacueTHbIe (POPMYIIBI IS €70 ONpPENEIIEHUs. B TOM
quciie ¢ u3MepeHneM GU3NYECKUX BeJIMYMH U 00paboTKU pe3yJbTaTOB U3MEpEHU

50

KakoBo nonsitue KITJ MmamumHbI py mociaeg0BaTEIbHOM COETMHEHUN MEXaHU3MOB B TOM
YHCJIe C U3MEPEHUEM (PU3MYECKUX BEJIMYMH U 00pabOTKH pe3yIbTaTOB U3MEPEHUIT

51

Kaxoso nonsitue KIIJ[ mammHbI npy napamieIbHOM COEIUHEHUEM MEXaHU3MOB B TOM UNCIIE
c u3MepeHrueM GU3HYECKUX BeJIMYMH U 00pabOoTKU pe3yJIbTaTOB U3MEpPEHUI

52

KakoBa knaccudukaius 3youaTsix repeaad 1 OCHOBHbIE KWHEMATHUYECKHE TTapaMeTphbl
3yOuaThIX KOJIEC B TOM YHCIIE C U3MEPEHHEM (PU3UUYECKUX BEIMYMH U 00paboTKU
pe3yJIbTaTOB U3MEPEHUN

53

[lepeuncnure OCHOBHBIE BUJIbI MEXaHU3MOB B TOM YHCIIE C U3MEPEHNEM (DU3UYECKIX
BEJIMYHMH U 00pabOTKHU pe3yJIbTaTOB U3MEPEHH

54

YkaXxuTe OCHOBHEIC OonmpeacICHUA W BUAbI INIAHCTAPHBIX ITEpEaay, OOBSICHUTE UX




Ha3HaueHHE. B TOM YHCIIE C U3MEPEHUEM (PU3NUECKUX BEJTMUMH U 00pabOTKU Pe3yIbTaToB
U3MEpPEHUN

55

B yeMm 3axir04aroTcs OCHOBHBIE 33/1a4X CHJIOBOIO aHaIM3a MeXaHu3MoB. [IpuBenure
KJIacCU(UKALIMIO CUJI, IEMCTBYIOIIMX B MEXaHU3ME B TOM UHCIIE C M3MEPEHNEM (PU3MUECKUX
BEJIMYUH U 00pabOTKHU pe3ysbTaTOB U3MEPEHUM

56

VYKa)XuTe OCHOBHBIE PEKUMBI IBMOKECHUSI MEXaHU3MOB U ITPUBEIUTE YPAaBHEHUS KaKJ0T0 U3
HUX B TOM YHKCJIE C U3MEpeHUEeM (PU3NYECKUX BEIUUYHH U 00pabOTKU PE3yIbTaTOB
U3MEpPEHUI

57

UYro Takoe fuHaAMHUYECKas MOJENIb MAIIMHHOTO arperaTa, Ajs 4ero €€ UCIoib3yoT.
[TpuBeneHne cuil 1 MOMEHTOB CUJI K 3BEHY NPUBEJIEHHS B TOM YKCIIE C U3MEPEHNEM
(du3HYECKUX BEJIMYHMH U 00pabOTKHU pe3yIbTaTOB U3MEPEHUIM

58

Yro Takoe JUHaAMHU4YCCKas MOACIIb MAllIMHHOI'O arperara, 4JIs 4€ro eé HCIIOJIb3YIOT.
HpI/IBCHeHI/Ie MacC U MOMCHTOB MHCPIHH MACC 3BCHLECB B MCXaHU3MC B TOM HUCJIC C
HN3MCPCHHUCM (1)I/ISI/ILICCKI/IX BCJIMYHMH U O6pa6OTKI/I PE3YyJIbTATOB I/I3M€p€HI/If/’I

59

Kakwue Op1BatoT BHOpanuu u konebanus B MamuHax. /laiite moHsTe o
HEYPAaBHOBEIIEHHOCTH MeXaHu3Ma (3BeHa). ONMuUIINTE METO]] 3aMEIAI0IINX MacC B TOM
qHCIIe B PaMKax MPUMEHEHUS CIIeUAIN3UPOBAHHBIX TPOTPAMM WHKEHEPHOTO
NPOCKTUPOBAHUS JUISl PEIICHHS NPUKIAIHBIX 33124

60

B uem 3akmrouaercs YPAaBHOBCIIMBAHUEC BpalllarOIUXCsa Macce. OnumuTre MCTOABI
YpPaBHOBCHIMBAHUA B TOM YHCJIC B paMKaX IMPUMCHCHUS CIICHUATIU3UPOBAHHBIX IIPOTPAMM
HWHXXCHCPHOTI'O IMMPOCKTUPOBAHUA NJIA PCIICHUS NPUKIIAJJHBIX 3a1a4

7.3.2. Kputepuu 4 HOPMbI OLIEHKH

Cemectp

®opma
NpoBe/AeHUSA
NMPOMEKYTOYHOM
arrecTalyu

Kputepun u HOpMbI OLIEHKHU

3K3aMeH «OTIIUYHOY 80-100 6ayutoB

«XOPOIIIOY» 60-79 6atoB

«YJOBJIETBOPUTEIBHO» 40-59 GayioB

«HEYJIOBJIETBOPUTEITHLHOY 0-39 Gayos




8. YuebHo-MeToaMUYeckoe M HHPOPMALMOHHOE 0O0ecevyeHrue TUCIHILINHBI

8.1. Obs3aTesbHAs IMTEPATyPa

ABTOpr, COCTaBUTC/IN

3arsiaBue (3aroJjioBoK)

Tun (yueOHMK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

Tox m3nanusa

Koau4yecTBO B
HAY4YHOM
oudamorexe /
HaunmMmeHnoBaHue
9BC

YUmuns, B. I1.

Teopust MexaHU3MOB U MaIllvH : yueo.-
Metoz. mocooue / B. I1. Umuis. - U3n. 3-e,
ctep. - Cankr-IlerepOypr : Jlans, 2022. -
280 c. : mi. - (YueOHUKHU Ui BY30B.
CrneuunanbHas nutepatypa). - URL:
https://e.lanbook.com/book/209816 (nara
obpamenusi: 30.11.2022). - Pexxum noctymna:
DNeKTpOHHO-OMOIMOTEeUHasl CHCTEMa
"Jlanp". - ISBN 978-5-8114-1222-8. - Tekct

: DJICKTPOHHBI.

Yueb.-meton. [Tocobue

2022

9bC "Jlaup"

Cobomnes, A. H.

[TpuknaaHas mexaHuka : yueOHuk. B 2 u. Y.
2. OCHOBBI CTPYKTYpPHOTO,
KMHEMaTHYEeCKOTI'0 U TUHAMUYECKOTO
a"anm3a mexanu3moB / A. H. CoOoies, A.
. Hekpacos, A. I'. Cxuptnanse, 0. 1.
bposkuna. - Mocksa : KYPC : UHOPA-M,
2022. - 160 c. : wn. - URL:
https://znanium.com/catalog/product/187471
8 (mara obpamenus: 20.02.2023). - Pexxum
JOCTYyTIA: DJIEKTPOHHO-OMOINOTEYHAS
cucrema "ZNANIUM.COM". - ISBN 978-5-
906818-57-7 . - TekcCT : 2JIEKTPOHHBIH.

YyeOHuK

2022

Znanium.com

Cwmenarun A. U.

Teopust MEXaHU3MOB U MAIIIUH : [KypCOBOE
MPOCKTUPOBaHUE| : yueb. mocoodue s
By30B / A. . CmensiruH. - MockBa :

VYueb. [Tocobue

2023

Znanium.com




Ne
n/n

ABTOpLI, COCTaBUTEC/IN

3ar;iiaBue (3aroJji0BoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

Tox m3panusa

Koau4yecTBO B
HAY4YHOM
oudamoreke /
HaumenoBanue
9BC

NH®PA-M, 2023. - 262 c. : un. - (Breicmiee
oOpaszoBanue - bakanaspuar). - URL:
https://znanium.com/catalog/product/193994
3 (mara obpamenus: 27.02.2023). - Pexxum
JOCTyMa: DJIEKTPOHHO-OHOIHOTeUHAsI
cucrema "ZNANIUM.COM". - ISBN 978-5-
16-009237-9. - TekcT : 3JIeKTPOHHBIH.




8.2. lonoiHuTeIBLHAS IUTEPATYPA

Tun (yueOHuK, yueOHOe

KoaunuecTBo B

Ne nocooue, yuedHo- Hay=nou
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJji0BoK) I'ox u3nanusn oudamoTexe /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HaumenoBanmue
IBC
1 | bamaxnuna A. A. Mexanuka. Teopusi MEXaHU3MOB U MaIlIMH : | y4e0.-MeTo/. mocodue 2020 Penozuropuii
nab. mpakTukym / A. A. banaxauna, 1. B.
Copoka ; TI'Y, UuctutyT
MammHoCcTpoeHus. - TI'Y. - TonpsaTTh :
TT'Y, 2020. - 112 c. : mi. - [Ipun.: c. 92-112.
- bubmuorp.: c. 91. - Pexxum nocryna:
Penozutopuit TT'Y. - ISBN 978-5-8259-
1536-4. - TekcT : AIEeKTPOHHBIH.
2 | Mkprtsiues O. B. Teopust MexaHM3MOB U MalllMH : MPAKTUKYM | YueOHOe mocobue 2021 Znanium.com

: yue0. mocodue / O. B. MkpThIueB. -
Mocksa : By3osckuii yueOnuk : UHOPA-
M, 2021. - 327 c. : mi. - URL:
https://znanium.com/catalog/product/142633
0 (mata obpamenus: 27.02.2023). - Pexum
J0CTyma: DJIEeKTPOHHO-OMOIHOoTe HAas
cucrema "ZNANIUM.COM". - ISBN 978-5-
16-102314-3 . - TeKCT : SIEKTPOHHBIH.




8.3. Ilepeyenb mpogeccCHOHAJIBLHBIX 0a3 JTAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
cHCTEM

. Jlanp [DnekTpoHHBIN pecypc]|: NeKTpOHHO-OuOIHoTeYHas cuctema «Jlanby. —3ari.
¢ tutyi. skpana. — URL.: https://e.lanbook.com/
. Hayunass oanektponnas OuOmmoreka eLIBRARY.RU [DnektpoHHBIH pecypc]:

uHopmanmonnelii mopran / OO0 "PYHOB"; Cankr-IlerepOyprckuii  rocyaapCTBEHHBIN
yHHBepcHTET. - M.: [0. u.], 2005. - 3aru. ¢ Tutyn. skpana.- URL: www.eLibrary.ru

. 3. PykoHT [DneKkTpoHHBIM pecypc|: HanuoHaIBHBIM IMppoBoi pecypc / OO0
«ArenrctBo Knwura-CepBuc». - M.: [06. u.], 2011. - 3arm. c¢ tutyn. skpana. -URL:
http://www.rucont.ru

. http://thescipub.com/journals/ajeas - peuensupyembiii xxypHan American Journal of

Engineering and Applied Sciences - nyOmukyer pe3ynbTaThl HCCIEIOBaHUN B 00JACTH
WHKCHEPHBIX HayK (npuKiIagHas Qu3nka W T[pHUKIagHas MaTeMaTHKa, aBTOMAaTH3alus |
yIpaBJICHUE, XHUMHYECKas TEXHOJIOTHsS, KOMITBIOTEPHAs TEXHUKA, MH()OPMATHKY, WH)XCHEPHBIC
JIAHHBIC U Pa3pabOTKa MPOrPaMMHOTO 00ECIICUCHHUS, YKOJIOTUIECKasT MHIKCHEPHUS, DIICKTPOTEXHHUKA,
NPOMBIIUICHHAS WHXCHEPHS, WH(HOPMAIIMOHHBIC TEXHOJIOTUU U UHPOPMATHKA, MAaTePHAJIOBEICHHUE,
U3MEPEHUE M METPOJIOTHS,, MAlIMHOCTPOEHHE, MEIWIMHCKas (HU3MKa, SHEpreThka, oO0padoTka
CUTHAJIOB M TEJICKOMMYHUKAIUH.

. http://rsta.royalsocietypublishing.org/ - sxypuan Philosophical Transactions A
NPEJOCTABIIACT CBOOOJHBIA JOCTYN K HAyYHbIM IyOJUKAIMsIM [0 CICAYIONIMM TEMaMm:
UH)KEHEPHbIC, PU3MYECKUE, MATEMATHICCKUE HAYKH.

. http://www.medwelljournals.com/archive.php?jid=1816-949x — »xypuan Journal of
Engineering and Applied Sciences (Medwell Journals) mpencraBnsier craTbl C pe3yJibTaTaMu
HAYYHBIX HCCICJIOBaHMA B OO0JAaCTH WMHXXCHEPHBIX HAyK (MaTreMaTHKa, »JJIEKTPOTEXHHUKA,
MAIlIMHOCTPOCHHUE, SHEPreTHKA, aBTOMOOMIICCTPOCHHE, OMOXMMUYECKAsi HHKCHEPUsI, CTPOUTEIIbHAS
WHXKEHEPHS U T.1.).

. https://doaj.org/ - pecypc, KOTOpbIii oOecredrBaeT MOCTYI K IOJHOTEKCTOBBIM
AIIEKTPOHHBIM JKypHaJIaM MpeTHa3Ha4YeH JUIs TOMCKA [0 Ha3BaHMIO CTaThH (3KypHAIa) WIIU 110 TEME.
DOAJ craBuT 1I€TIbI0 BCECTOPOHHEE OCBEIICHUE HAYYHOW MEPUOMKH, HAXOMASIICHCS B OTKPHITOM
JIOCTYIIE WM HWCHOJB3YIOIIEH ONpeAeieHHble Mephl, TapaHTHUPYIOIIME JJOCTOWHOE KadeCcTBO WX
COZICPIKAHHUS

. WebofScience[DnekTpoHHbII pecypc] : MyJIbTHUIUCUMIUIMHApHAs pedepaTtuBHas
0aza gmamnbix. — Philadelphia:  ClarivateAnalitics, 2016— . - Pexum mocrtyna
apps.webofknowledge.com. — 3arn. ¢ skpana. — SI3. pyc., aHri.

. Scopus[DnekTponHslii pecypc] : pedeparuBHas Oa3a manHbiX. — Netherlands:
Elsevier, 2004— . — Pesxum f0cTyma : scopus.com. — 3ariL. ¢ 3kpaHa. — SI3. pyc., aHr.

. Elibrary[OnexTpoHHBII pecypc]| : HaydHas 3J1eKTpoHHas Oubianorexka. — Mocksa :
H3B, 2000— . — Pexxum noctyna : elibrary.ru. — 3arin. ¢ skpana. — S3. pyc., aHri.

. SpringerLink[Dnektponusiii  pecypc] : [0a3a mammHeix]. —  Switzerland:
SpringerNature, 1842— . — Pesxim moctyna : link.springer.com. — 3ari. ¢ 3kpana. — 5I3. aHru.

. ScienceDirect[ DneKTpOHHBIN pecypc] : KOJUIEKIHS JIEKTPOHHBIX KHUT U3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna : sciencedirect.com. — 3arii. ¢ 3kpaHa.
— 3. aHrm.

. NEICON[DnexTpoHHbII pecypc] : 3/eKTpoHHass HMH(OpMAIUs : apXUB Hay4HBIX
KypHasioB. — Mocksa : HOUKOH, 2002— . — Pexxum gocrtyna : neicon.ru/resources/archive. — 3ari.

¢ ’KpaHa. — 3. pyc., aHrIL
8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneYeHn st

Ne PexBHU3UTHI 1O0TOBOpPaA
Haumenosanue I1O . . P
n/n (naTa, HOMep, CPOK J1elCTBHUS)

1 Kommacc-3D 652/2014 ot 07.07.2014




Ne PexBU3MTHI 10TOBOpPA
HaunmenoBanmue I1O GBI A0TOBop

n/n (nata, HOMep, CPOK JAeHCTBUS)

2 Office Standart beccpounas

3 Windows beccpounas

8.5. Onucanue MaTepUaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOI IUIsl OCYIIeCTBJIEHUSA
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHUILINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX

Ka0MHETOB, JIa00PATOPHIi, MACTEPCKHUX U

Ne Ap. 00bEKTOB ISl IPOBEAeHUS

n/m | NPaKTUYeCKUX U Ja0OpPaTOPHbIX 3aHATHUM,
MOMeIIEeHU 1JIs1 CAMOCTOATEIbHOMI

pa6oThl o0yuammuxcst (HoMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

JlexuMoOHHas ayuTOpUs Cron YYCHUYECKUHI TPEXMECTHBIN
A-419 (MOHOOJIOK) - 18mT., MOHOOJIOK
1 JIBYXMECTHBII } -611IT., CTOII
MpenoaaBaTeNbCKU, CTYT
MPENOIaBaTeIbCKUM, JIOCKAa ayAuTOpHas

(menoBas), kadenpa
Jlabopatopus «Teopust MEXaHU3MOB U Cron yuenumueckuit - 11 mT., cTy”n
y4eHU4YecKud - 26 1mr., mKad A

MaIInH» o
y4eOHBIX TIOCOOWH, JOCKa ayAauTOpHas
A-414 (MemnoBast), CTOJ MpenoaaBaTeIbCKUiA, CTY
9 MPEIOIaBaTeIbCKUHM, CTOJI JIAOOPaTOPHBII

- 6 mT., yCTAaHOBKA JUIsl JAMHAMUYECKOMN
OalaHCUPOBKH POTOpA - 2 MIT., YCTAHOBKA
JUISL OTIPEJICIICHUSI MOMEHTA HHEPIIMH 3BEHA
PE30HAaHCHBIM METOJ/IOM - 2 IIIT., yCTAaHOBKA
JUTs 0ATaHCUPOBKHU

ITomemenue g camoctosiTenbHOW paboTsl | CTon yyeHMuyeckuit-26 mr., cTyn-26 mr.,
3 | cTyneHToB KOMIIBIOTEP C BBIXOJIOM B CE€Th MHTEpHET-
I-401 16 .
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