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BBenenune

Meroandeckue yka3aHusl I10 BBIITOJIHCHHUIO IPAKTUYCCKUX PabOT MpeTHa3HAUYCHBI IS
CTYJIeHTOB BceX (popm oOydenus o 1o cneruaibHocT 15.02.08 «TexHomorus MammHOCTPOSHUN
cnermanbHocTH 15.02.14 «OcHaienune cpecTBaMU aBTOMATH3AIIMH TEXHOJOTHUECKHUX MTPOIIECCOB
TIPOU3BOJICTB
B Meronudeckux ykazaHHUSX U3JI0XKEH MOPSAOK BBIMOTHEHHS MPAKTUICCKUX,
PEKOMEHTYEMBIH CIHCOK JINTEPATypPhl, HEOOXOIUMBIH JJIsI BHITTOJTHEHUS IPAKTUICCKUX PAOOT.
Conepxkanre y4eOHOW TUCIUTUIMHBI « TeXHHYecKas MEXaHUKa» UMEET IPAKTHIECKYIO
HAIPaBIEHHOCTH U IPOBOJIUTCS B TECHOW B3aMMOCBSI3H C APYTUMHU 00IIenpodheCCHOHATHHBIMU
TUCTIMIUTHHAME. VICIIOIb30BaHHE MEXTHUCIUTIIMHAPHBIX CBSA3CH 00€CIIeYNBACT MPEEMCTBEHHOCTh
M3YYEHUS MaTepuana, BKIYaeT AyOJIUpPOBaHUE U MO3BOJISET CTYACHTaM ObICTpEe BOBIEKATHCS B
MPOLIECC U3YUCHUS AUCLIUTLITNHBIL.

OO0umme MeToAuYeCKHe YKA3aHUS
[esab0 JaHHBIX METOJUYECKUX YKA3aHUU ABISETCA:

- obecrieueHne y CTyJJeHTOB ()OPMHUPOBAHUS AaHATTUTUIECKOTO M JIOTHYECKOTO MBIIICHHS,
- o0ecrieyeHre y CTYACHTOB CUCTEMbI TEXHUYECKHX 3HAHUM;
- obecrieueHne, YCBOCHUE U MOHUMAaHKE CTYACHTaMH 3JIEMEHTOB Oa3lCHOTO YPOBHS;
- pa3BUTHE YMEHHUS CTyJIEHTOB 0000IIaTh MOJYyYEHHYIO HH(GOpPMAIMI0 U HCIONb30BaTh €€ Ha
MIPaKTHUKE;
B pe3ynbraTe ocBO€HUS MPOrpaMMBbl U MPOBEACHUS IPAKTUYECKUX pabOT CTYACHT JOKEH
3HATh:

- OCHOBBI TEXHHYECKOM MCXaHUKH,
- BUJAbI MCXaHU3MOB, UX KHHEMATUYCCKUC U TUHAMUYCCKUC XAPAKTCPUCTHUKHU,

- MCTOAHUKY pacucTa 3JICMCHTOB KOHCTPYKI_II/Iﬁ Ha IPOYHOCTDb, KECTKOCTb U YCTOIZQHBOCTB npu
PAa3JIMIHBIX BUAAX I[C(I)OpMaL[I/II/I;

- OCHOBBI paCyYCTOB MCXAHHUYCCKHUX IICpcaad H HpOCTCfIIJ.IPIX C60p0‘{HBIX CIAVHUI] O6IJ_ICFO
Ha3Ha4YCHMU,

- pacqéT TCOMCTPHUUCCKUX MTapaMETPOB BY6anOFO KoOJIeCa,

- nmpaBmwio pacuéra KIIJ[ Mexanusma um ompejaeneHne MOIIHOCTH Ha paboyeM opraHe ¢ y4ETom
KII.

yMeTh:

- II0JIb30BATHCSI HOPMATUBHOM U CIIPABOYHOU JIUTEPATYypOU
- IPOBOAUTH CUJIOBOM M KWNHEMAaTHYECKUI pacueT MEXaHUYECKUX Iepeiay;
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- YUTaThb KHHEMATUYCCKUC CXCMBI,
- OIIpCACIIATH HAIIPSXKCHUA B KOHCTPYKIMOHHBIX 3JICMCHTAX

[Topsnox npoBeaeHHs MPAKTUYECKUX 3aHITUN BKIIIOYAET B ceOs:
-OIPOC CTYJEHTOB [0 TeME MPAKTUUECKON pabOoThI, B pa3lUYHbIX (opMax.

-KpaTKoe COOOIIEHNE TPEIoIaBaTeNs O IENIIX IPAKTHUECKOTO 3aHATHUS, IOPSIIKE €ro MPOBEICHUS 1

odopmileHus oTUeTA.

-BbIJJauy BapUAHTOB 3aJjaHMUsI.

-BBITIOJIHEHUE 3a/IaHUsI CTYACHTaMHU.

-UHAUBUyaJIbHBIE KOHCYJIBTAIIMH MPETOAaBaTENsl B X0/I€ IPOBEICHUSI PAKTHUYECKOTO 3aHITHSI.
-TI0JIBEICHUE UTOTOB MPAKTUYECKOTO 3aHATHSI MPETIOaBaTEICM.

-MH(QOPMAIHIO O CIEIYIOIINX IPAKTUYECKUX 3aHATHSIX.

[Topsimok opopmieHnst oTYETa IO MPAKTUIESCKOMY 3aHATHIO MAKCUMAIILHO IPUOJIMKEH K

NopsAAKY O(hOPMIIEHHUSI KyPCOBBIX TPOEKTOB.

CopepxaHue oT4eTa 0 IPAKTUYECKOMY 3aHATHIO BKIIIOYAECTCS B MMOSICHUTEIBHBIM TEKCT, OTIAEIIBHO K
Kax/10i1 paboTe, a TakkKe COJIEPKUT MpaBuiia 0OpMIICHHUS OTYETA.

OT4eTsl BHINOJHAIOTCA HA JIUCTaxX nucdei Oymaru ¢popmata A4, ¢ COOTBETCTBYIOLIUM IUTAMIIOM IS
TEKCTOBOM TOKyMEHTalluH, U (POPMHUPYIOTCS HAa MIPOTSXKEHUU CEMECTpa B MAIIKYy.

[Tanka ¢ mpakTHYeCKMMHU pabOTaMM JIOJKHA UMETh TUTYJIbHBIN JIUCT, 0OPMIICHHBIH 110 CTaHAAPTY.
JIucThl B manke HyMepyTCs B IPAaBOM YacTH IITaMIla apabCKUMHU U(ppaMu, CUUTast U TUTYJIbHBIN
JIUCT, KOTOPBIN HE HyMEpYyeTCsl.

BTopoii nuct B nanke — 3T0 coAepKaHue Manku, ¢ yKa3aHueM HOMEpa CTPAHUIIbI K COOTBETCTBYIOIIEH
paboTe U nepeyrcieHueM NPaKTUYECKUX 3aHATUI. Ha rucTe BBIMONMHAETCS MTaMIl pa3MepoM, 110
BepTUKaNH, 40 MM /171 TEKCTOBON JOKYMEHTAIIMH, HA BCEX MOCIEAYIOIUX JIMCTaX — IITaMI Ha 15 MM.
Bce cxembl, WIUTIOCTpalliy HyMepYIOoT apaOCKUMK Lu(paMu BHYTPH OJHON MPAKTHUECKON paboThI,
noAnuceiBas, Hanpumep: «Pucynok 1. Mcxonnas cxema», moMenasi JTaHHBINA TEKCT MOJ CXEMOM.
Tabnuua noAnuceIBaeTCS U HyMEpyeTcs B BEpXHEM JIEBOM YIITy.

ITpu ccbuike Ha TUTEpaTypy YKa3bIBalOT B CKOOKaX IU(PPOBON MOPSIKOBBIA HOMEP UCIOIB30BAHHOM
JUTEpaTyphl: CTPAHUILY OYKBOM — C., HOMEp CTpaHUIIbI; TabIuIly, cokpamias — Tadbsn. Hampuwmep:

[1,c.45, Tabn.15].



PacueTrHble popMyIIbI 3anMCHIBaIOT B 001IeM Bue. 3aTeM B (hOpMYITy MOJICTABIISAIOT 3HAUEHUS
BXO/ISIIIMX B HEE MTaPaMETPOB B TOM MOCIIEIOBATEIBHOCTH, B KAKOW OHM PUBEACHBI B (hopMyiax, Ipu
3TOM NEPEBOJAT BCE IaHHBIE 3HAUEHUS 3a/1a4M B 0JHY cucreMy uzMepenuit (CH), B utore
IPUBOAST PE3YNIbTAT BHIYUCICHUS C 0003HAYEHUEM €MHULL U3MEPEHHs] HCKOMOW BEIMYMHBI, He Oepst
B KpyIJble CKOOKH!
PacmmpoBKy CHUMBOJIOB M YHCIIOBBIX KO3(D(PHUIIMEHTOB PUBOIAT HEITOCPEICTBEHHO MO (hopMyIioii B
TOM e MOCIIeI0BATEeIbHOCTH, B KAKOW OHM JaHbI B HEH, C HOBOM CTpOKH. PacimmpoBKy HAYMHAIOT CO
clloBa «rae» 0e3 aBoerouns nocie Hero. Hanpumep:
rne N; — npononbHas cuna, H

{ — nnuHa 6pyca, MM

A — IUTOIIA/Ih TIOIEPEIHOTO CEUCHHUS Bpyca, MM

E — Mozysib ynpyrocts mepsoro poaa, E = 2-10°MIla
Cnmcok UCIoJIb3yeMOM JTUTEPATYPHI JOJKEH OBITh COCTaBJIEH B COOTBETCTBUU ¢ TpeboBanusimu ['OCT
7.1-84.

CryneHTbl, OTCYTCTBOBABIINE HA IPAKTUYECKUX 3aHITUSAX, IPU BBIIOJIHEHUH IPAKTUYECKUX
3aHATUH CaMOCTOATENIBHO, UMEIOT ITPABO Ha MOJyYEHHE KOHCYJIbTAllMH y IpernoiaBaTess.
HeynosnerBopurenbHas OLEHKA, MOJyYeHHAS CTYACHTOM IIPH ONPOCE Tepel BBIITOJIHEHUEM
MPAaKTUYECKON pabOTHI, a TAK)KE HE3aUTEHHBIN OTYET 110 MPAKTHUECKOW padoTe, TOIHKHBI OBITh
HCIPaBJIEHbI U TIOBTOPHO IPOBEPEHBI MpenoaBareieM. Eciay B TeueHne KaJeHIapHOro Mecsia o
KaKOH-TMOO0 MPUUMHE CTYJICHT HE CMOT C/1aTh HEOTPAOOTAHHYIO MTPAKTUUYECKYIO PadOTy WU
WCTIPAaBUTH HEYIOBIETBOPUTEIBHYIO OLIEHKY, MY BBICTABIISIETCS ONIEpaTHBHAS OIIEHKA
«HEaTTECTOBaH» JI0 MOMEHTA €€ MOCIIeAYIoIel OTPabOTKH.

CTyneHT, IMEIOIIH K KOHIYy CEMeCTpa XOTh OJIHY HEUCIIPaBJIEHHYIO HEaTTEeCTALUIO Ha
MOJIOKUTEIBHYIO OLIEHKY, HE MOXKET OBITh JOMYIIEH K 9K3aMeHY MO JaHHOMY NpEeIMETY I UMETh
MIOJIOKUTETFHYIO OLIEHKY MPH 3a4eTe 10 MPEAMETY, 10 MOMEHTA TIOJTHON OTPaOOTKHU MPaKTHIECKUX
3aHSTHI, B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMH.

Bce oT4eTsl Mo MpakTUYECKUM 3aHSATHSIM, IPOBEPEHHBIE U MTOAMUCAHHBIE TIPENoaBaTeIeM U
CTY/IEHTOM, JIOJKHBI OBITh C/IaHBI IPEIOIaBATENI0 Ha HK3aMEHe.

Kputepuu o11eHOK:

- OIICHKA «OTJINYHO) CTABHUTCS:
-[IPH MIPABUJIBHBIX OTBETAX HA KOHTPOJIbHBIE BONIPOCHI, BEPHO BBIMOJIHEHHON, aKKYpaTHO
odopmiennoii u B coorserctBuu ¢ 'OCT P 2.105-2019 paboroii. [lomyckaeTcs oHa
HE3HAUnUTeIbHA] OIMNOKa win oxHo oTkiIoHeHue oT [ OCTa.

-OIIEHKA «XOPOII0)» CTaBUTCA:
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-IIPH TIPABHJIBHBIX OTBETAX Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOIIPOCOB U BEPHO BHINMOJIHEHHOMN,
akkypaTtHo oopmienHoii u B coorserctBuu ¢ 'OCT P 2.105-2019 paboroii

-[IPY NIPAaBUJIBHBIX OTBETAX Ha BCE KOHTPOJBHBIC BOIPOCHI , BBIIIOJHEHHOU C JABYMS-TPEMsI
HErpyObIMH OIIMOKaMH, aKKypaTHO oopmienHoit u B coorsercteuu ¢ 'OCT P 2.105-2019
paboTtoit

- IpY TIPaBUJIBHBIX OTBETaX HAa BCE KOHTPOJBHBIE BONPOCHI , BEPHO BHIIOJIHEHHONW PabOTOl ,
HO odopMieHHOI HeakKypaTHO ¢ oTcTymieausmMu ot [OCT P 2.105-2019 - ouenka
«yJIOBJIETBOPUTEIHLHOY» CTABUTCS:

- IIpH PaBHJIBHBIX OTBETaX HA MEHBUIYIO YaCTh KOHTPOJBHBIX BOIIPOCOB U BEPHO
BBINTOJIHEHHOH, akKypaTHO odopmiieHHOH 1 B cooTBeTcTBUH ¢ [[OCT P 2.105-2019 pabotoit

- IIpH IPaBHJIBHBIX OTBETaX HA BCE KOHTPOJBHBIC BOMPOCHI , BHIIIOJIHEHHOI € OIHOI Ipy0oii
ommnoOKo# , akkypaTHo odopmiennoii u B coorserctsun ¢ 'OCT P 2.105-2019 paboToii.
Homnyckaetcst Hebonpiue otkioneHus ot 'OCTa

-[IPY TPABHJIBHBIX OTBETaX Ha OOJBIIMHCTBO KOHTPOJIBHBIX BOIIPOCOB , BBIMIOJIHEHHOW C OJTHOU
rpy0oii omuoKo# , akkypatHo opopmieHHoi u B coorsercTBuu ¢ [[OCT P 2.105-2019
paboroii.

- IPU IPABUJIBHBIX OTBETaX Ha BCE KOHTPOJIBHBIC BOIPOCHI , BEPHO BBIOJIHEHHON paboOTOH ,
HO 0QOpMIICHHOH HeakKypaTHO U ¢ orctymeHusmMu ot 'OCT P 2.105-2019

[Mpumeuanus: 1. Heepybotl owubdkoti cuumaemcs:. ONUCKa, HEBEpHas SAMHUIIA U3MEPEHUS,
OTCYTCTBUC CIAWHHIBLI USMCPCHUA, UCTIPABJICHUSA, 3a4YCPKUBAHUA, OTCYTCTBUC
(hopMymbl 17151 pacueToOB B OYKBEHHOM BBIPAKEHUH.
2. pyboul owubroti cuumaemcs: HEBEpHO BBIOpAaHHAS 1T pacueToB Gopmyra,
HEMpPaBUIILHO BHIOPAHHOE 3HAUYCHHE BEIHMUMHBI B (POpMyIie, HeMTPaBUIbHO

HaliJIcHHas OJHa M3 HEH3BECTHBIX BEJIUYHH



IIpakTyeckoe 3ansaTHe Nel

Tema: «IInockast cuctema CXOIAMUXCS CUID)

HaunmenoBanue padornl: «OnpeneneHne peakiinii CBsI3U aHATUTHISCKAM CITOCOO0OM»

Heapb 3aHATHSA: 3aKPENUTh YMEHHUE ONPECNIATh PEaKIUU aHAIUTUYECKHUM CIIOCOO0M,
paloHaIbHO BbIOUpask KOOPAMHATHBIE OCH.

IIpuoGperaemble yMeHHUsI U HABBIKH !

-3aMCHATH CBA3U UX PCAKIUAMMU,

-COCTaBJISITh PACUECTHBIC CXEMBI,

- palliOHAJIbLHO BH6I/Ip8.TB paniruoHaJIbHO BLI6I/IpaH KOOPAUHATHBIC OCH;
-IIPOCHUPOBATb BEKTOpPA CHJI HAa KOOPAUMHATHBIC OCH;

-onpeaACIATh NOJOXUTCIIBHBIC U OTPHULATCIIBHBIC 3HAYCHUA HpOeKHI/Iﬁ CHUJI HA OCH,;
-COCTaBJIATh YPAaBHCHUA PABHOBCCUS IJIA IIOCKOM CUCTEMBI CXOOAIINXCA CUII,
-OMnpCACIATL BEJIMYWMHBI HCU3BCCTHBIX peaKHI/Iﬁ CBHBGﬁ;

-BBINOJIHATE IPOBEPKY HAMICHHBIX 3HAYCHUN PEAKLIUN CBS3EH.

KoHnTpoJsbHbBIE BONIPOCHI PH A0NyCKe K padoTe

1. Kakas cucrema cuil Ha3bIBaeTCs MIIOCKOM?
HpI/I KaKOM YCJIOBHUU CUJIbI HA3bIBAKOTCA CXO,[[SII_I_[I/IMI/ICH?

3. Uro Takoe riIaBHBINA BEKTOP?
4. Yemy MOJKEH OBITH PaBEH I'J1.BEKTOP TUIOCKON CHCTEMBI CXOJISATIMXCS CHIT 2
5. B 4eM cMBICT TeOMETPUIECKOTO YCIIOBUS PABHOBECHS JUTSI INTOCKOM CHCTEMBI CXOJISIIIAXCS

cun?

6. Ecnm cunoBoii MHOTOYTOJTBHUK HE3aMKHYT, MOKHO JIH YTBEPKAATh, UYTO JaHHAS CUCTEMA CUTT
HaxOJIUTCS B COCTOSTHUU PaBHOBECHs?

7. Uemy paBHa BeNTWYHHA MPOSKIIMH CUJIBI HA KOOPIUHATHYIO OCh?

8. Kak ananutuyeckuM criocoboM OINpeneanTh BEIUYNHY PAaBHOEHCTBYIONIEH CHUITBI TIOCKOM
CUCTEMBI CXOASAIINXCS CUIT?

9. B 4geM 3aKJIF0YaeTCs CMBICIT AaHATUTHYECKOTO YCIOBHS PABHOBECHS JIJISl TUTOCKOW CHCTEMBI
CXOJISIIIUXCS CYI?

10. Kakoii crtoco6 BeIOOpa KOOPAMHATHBIX OCEH MOKHO CUNTATh PAIlMOHATLHBIM?

3aganue:

I'py3 Becom G ynepkuBaeTcsi TPOCOM, IEPEKUHYTHIM Yepe3 OJI0K, OCb KOTOPOTo YKperieHa Ha
crepxHiIX AB u BC. OnpenenuTs CUIbI B CTEPIKHSX.
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HOpH}lOK BBINIOJTHCHUA 3aJaHUS .

1. O3HaKOMUTCS C 3aJJaHUEM PUCYHOK 1.

2. W3 Tabnuipl 1 BEIOpATh YHCIOBBIE TaHHBIC 3HAUCHUS 1T0 HOMEPY CBOETO BapHaHTA.

3. BwruepTuTh 3a1aHHYIO CXEMY.

4. 3amucaTh JaHHbBIE CBOErO BapHaHTA.

5. BreruepTuth pacueTHyro cxemy, IpU 3TOM BbIOpaTh TOUKY B, paBHOBecHe KOTOpOil cieayeT

paccMaTpuBaTh H OCBOOOAMTH IIapHUDP B OT cBsi3el u m300pa3uTh NEHCTBYIONIME HA HETO
AKTUBHBIE CUJIBI M PEAKIIMU OTOPOIICHHBIX CBSI3EH

6. BwIOpaTh OCH KOOPIMHAT M COCTABUTH YPABHCHUS PABHOBECHS, UCTIONB3YS YCIOBUS
paBHOBECHSI TJIOCKOW CUCTEMBI CXOASIINXCS cuil Ha rockoctu y X=0, > Y=0.

7. BwIOpaTh OCH KOOPIMHAT TaK, YTOOBI OJIHA U3 OCEH ObLiIa HAMpaBJICHA MEPICHIUKYISIPHO
OJTHOM M3 HEU3BECTHBIX CHIL.

8. OrmpenenuTs peakluy CTEPKHEH U3 pelIeHHs yKa3aHHON CUCTeMbl YPaBHEHHIA. .

9. OdopmuTth 1 caaTh OTUYET HA MPOBEPKY MPEMOAABATEINIO B KOHIIE 3aHATHUS

Conep:xkanue oTyera

-3a1UucaTh HOMEP MPAKTUUECKOI O 3aHATHUS;
- 3arMcaTh HAUMEHOBaHHUE IPAKTUYECKOTO 3aHITHUS;

-fiepenucarh MOJIHOCTHIO TEKCT 3aJaHMUS;

-BBIYEPTUTh KUHEMATUYECKYIO CXEeMY IIPUBO/IA;

-3aIUcaTh KPaTKoe JaHO B COOTBETCTBUU C BAPUAHTOM;

-IPUBECTH TIOJTHOE PELIEHUE 3a4a4u C KPATKMMHU MOSICHEHUSIMU;

-3allMCaTh CIUCOK HCIIOJIb30BAaHHOM CIPAaBOYHOM ~ M y4eOHOM JsuTepaTypsl (C 3aroJl0BKOM
«JIuteparypa)

bubanorpadgus::

1.  Monotuukos, B. f. Texauueckas MexaHuka : yaebHoe nmocodue / B. SI. MonoTHHKOB.
— Cankr-IlerepOypr : Jlanp, 2021. — 476 ¢c. — ISBN 978-5  8114-2403-0. — Texkcr :
ANIeKTPOHHBIH // JlaHb : anexkTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/156926

2.Texuunueckas mexanuka : yuyeOnuk / JI. H. I'ynumosa, 0. A. Enudanues, 2. S. XKusaro, A. B.
MakapoB. — Cankr-IlerepOypr : Jlanp, 2020. — 324 c¢. — ISBN 978-5-8114-4498-4. — TekcT :
AIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/148215

3.Apkyma, A. . Texnuueckas MexaHuka. TeopeTudeckas MeXaHHKa U COMPOTHBIIEHHE MaTepHAIIOB
: yueOnuk / A. M. Apkyma. - 9-e uzn. - M. : URSS, 2019. - 354 c.

4.Opnenn, A.A.. Texundeckas Mmexanuka : yaeOHuk s cryaentoB CIIO /A.A.Dpaenu,
H.A.Dpnenu. — M.: uznarenbckuii neHTp «Akagemusi», 2020. — 528 ¢
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Ipuioxkenne 1

ALY

Pucynox 1.Hlcxoonas cxema

Tabnuya 1 Hcxoonvie dannvle

Bapuanm | 4 2 3 4 5 6 7 8 9 10

3a0anus

G, kH 10 20 40 55 60 40 35 40 50 35
o, Tpaj. 90 75 120 50 45 60 120 45 30 445
B, rpan 40 30 15 15 90 105 30 120 75 115
Y, Tpajg 105 30 135 40 50 60 75 105 30 50

Bapuanm | ) 4 12 13 14 15 16 17 18 19 20

3a0aHUA

G, kH 15 25 45 50 65 10 20 30 55 60
o, TPai. 45 45 30 | 120 | 60 45 | 120 | 150 | 90 75
B, rpazn 115 | 125 | 75 30 | 105 | 90 15 15 40 30
v, Tpajn 50 | 105 | 30 75 60 50 | 135 | 40 | 105 | 30

Bapuanm | 59 22 23 24 25 26 27 28 29 30

3a0anus

G, xH 20 15 50 45 55 35 30 10 60 65
o, rpar. | 120 | 60 45 | 120 | 150 | 90 75 45 45 30
B, rpan 30 | 105 | 90 15 15 40 30 | 115 | 125 | 75
v, Tpaj 75 60 50 | 135 | 40 | 105 | 30 50 | 105 | 30




IIpakTyeckoe 3ansaTue Ne2

Tema: « [1nockas cucrema NPOU3BOIBHO PACIIOIOKEHHBIX CHUIDY
HaumenoBanue padorsl : «OnpeneneHue peakliuii B onopax 0alOuHbIX CUCTEM.)
Ilesb 3aHATHA: 3aKPENUTh YMEHHUE U HABBIKU B OINIPEJICJIEHUH PEaKIK Omop OaJoK ,

H606XOI[I/IMBIG IIpr pCUICHUH 3aJia4 B KypCaX COIIPOTHUBJICHUSA MaTCpUaIOB

U JieTajieil MallyH.

IIpuoGperaemblie yMeHUsI U HABBIKH !

-3aMCHATH CBA3U UX PCAKIUAMMU,

-COCTaBJIATH PACUYCTHBIC CXECMBI,

-COCTaBJIATh YPAaBHCHUA PABHOBCCUS IJIA IIOCKOM CUCTEMBI CXOOAIINXCA CUII,
-OMnpCACIATL BEJIMYUMHBI HCU3BCCTHBIX peaKHI/Iﬁ OI10p;,

-BBIIIOJIHATBH IIPOBCPKY Haﬁ,[[eHHBIX 3HAYCHUU peaKHI/Iﬁ OIIOP.

KoHnTpoJsbHbBIE BONIPOCHI PH A0NyCKe K padoTe

Kakas cucrtema cun Ha3bIBa€TCA MIIOCKOM CUCTEMOM IMPOU3BOJIBHO PACIIOJIOKCHHBIX cun?
quy paB€H MOMCHT CHUJIBI OTHOCHUTCJIIBHO TOYKHU U B KaAKUX CIUHHUIAX OH HSMep}IeTC}I?
B uem 3akmrouaeTcs IMPUHIHUIT ITPUBCACHUA CUJI K JTAHHOMY ]_[eHTPY?

PopnPRE

quy JOJIKEH OBITH PAaBCH T'JI.BEKTOP U I''T.MOMCHT IJIOCKOM CUCTEMBI IMPON3BOJIBLHO
PaCIIOJIOKCHHBIX CUIT , 9TOOEI CHCTEMa HaxoauJiaCh B paBHOBGCI/II/I?

o1

[TepeuncnuTe 9YacTHBIC CITydau PaBHOBECHS TUIOCKOH CHCTEMOH MPOM3BOJIBHO PACITOIOKEHHBIX
cun?

Yro Ha3pIBaeTCS OAIKOMN?

Uemy paBHA BETUYHMHA MTPOSKIIMH CUIIBI HA KOOPIUHATHYIO OCh?

Kakas cuna Ha3pIBaeTCs cOCpeOTOUCHHOM?

[Tepeuncnure BUIBI OIOP?

© oo N

10. CKOBKO M KaKue PEaKIiy OTOp BO3HUKAIOT B : MIAPHUPHO-TIOIBIKHOM, IIAPHUPHO-
HETIOJIBMDKHOM OTIOpaxX M B )KECTKOM 3aleMJICHUH?

3amanme:

OnpenenuTth peakiuu onop oanku (puc.2).
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HOpH}lOK BBINIOJTHCHUA 3aJaHUS .

1. O3HaKOMUTCS C 3aJJaHUEM PUCYHOK 2.

2. W3 Tabnuisl 2 BEIOpATh YHUCIIOBBIE TAHHBIC 3HAUCHHUS IO HOMEPY CBOETO BapHAHTA.

3. BwruepTuTh 33JlaHHYIO CXEMY.

4. 3amucaTh JaHHbBIE CBOErO BapHaHTA.

5. BrpruepTuTh pacueTHyIo CXeMy, IpU STOM IIPOBECTU OCH KOOPJIUHAT TaK, YTOOBI 0ch X
COBIIAJIa C OCBhIO OaJKM, a OCh Y ObLjIa €i MepreHIUKYIsIpHa.

6. O003HAYNTH XapaKTEPHBIE TOUYKH OYKBaMH.

7. OcBoOOIUTH OANIKy OT OMOp, 3aMEHUB UX JCHCTBHE PEAKIUAMU OIOp, IOMHS YTO B
LIapHUPHO-HENOBUKHOW OIOPE BO3ZHUKAET JIBE peakluu (Baojb ocu X 1 Y), a B
[IAPHUPHO-TIOJBMXKHOM OIMOpe BO3HUKAET OJ{HA PEaKIysl, HAalpaBJICHHAs BI0JIb OcH Y.

8. CocTaBuUTh ypaBHEHHE PAaBHOBECHUS IS IJIOCKOM CUCTEMOM MPOU3BOJIBHO PACIIONOKEHHBIX
cun (3 X=0, Y Ma=0, > Mg=0).

9. TlpoBectu npoBepKy HalaeHHBIX 3HaueHui (D) Y=0).

10. OdopmuTh U ciaTh OTUET HA MPOBEPKY MIPENIOIABATEIIO B KOHIIE 3aHATHUS

Conep:xkanue oTyera

-3alliCaTh HOMEP NPAKTUUECKOTO 3aHATHS;

- 3aIIMCaTh HAUMEHOBAHME IPAKTUYECKOTO 3aHATHSI;

-IIEPENNCaTh MOJHOCTBIO TEKCT 3aJaHU;

-BBIYEPTUTH JBE CXEMBbI OAJIKH — UCXOAHYIO U PACUETHYIO;

-3allACcaTh KPATKOE JIaHO B COOTBETCTBUU C BAPUAHTOM;

-IIPUBECTH TIOJIHOE PELICHUE 3a/1a4U C KPATKUMHU IOSCHEHUAMU;

-3alliCaTh CIIMCOK MWCIOJIb30BAHHOW CIIPaBOYHOU U ydeOHOH muTeparypbl (C 3aroJoBKOM
«Jlutepatypar)

bu6anorpadgus::

1. MonotHukos, B. f. Texuuyeckas Mexanuka : yaeoHoe nocodue / B. . MonoTHUKOB.
— Cankr-IlerepOypr : Jlanp, 2021. — 476 ¢c. — ISBN 978-5  8114-2403-0. — Texkcr :
ANEKTPOHHBIHN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/156926

2.Texunueckass mexanuka : yaeOnuk / JI. H. I'ynumona, 10. A. Enudannes, 2. f. XXusaro, A. B.
MaxkapoB. — Cankr-IlerepOypr : Jlanb, 2020. — 324 ¢. — ISBN 978-5-8114-4498-4. — TekcrT :
AIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/148215

3.Apkyma, A. . Texnudeckast MexaHuka. TeopeTnyeckass MEXaHHUKa U COTIPOTUBIIEHUE MAaTEPHAIIOB
: yueOHuK / A. U. Apkyma. - 9-e uzn. - M. : URSS, 2019. - 354 c.

4.9pnenu, A.A.. Texauueckas Mexanuka : yaeOHuk ais crynentoB CIIO /A.A.Dpupenu,
H.A.Dpaean. — M.: uznarensckuii neHTp «Akagemusi», 2020. — 528 ¢
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IIpuaoxenne 2
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Pucynox 2. Hcxoonvle cxemul banox

Tabauya 2. UcxooHvle danHblie

No cxemsl puc.2 F, F, M |
1 [213]4[5]6[7 1819110
- BapuaHTsI kH | xH | xH*M |

1 00 [ 01 [0203(04/05/06,07 08 /09|20 | 4 6
(10 (11 (12 (13141516 /171819 14 | 10 3
120 | 21 [ 22 {2324 |25 26|27 (28|29 ('7 {«17 |» 10
30 [ 31 /32 [33/34/35/36[{37 /38/39/16 | 1 | 18

40 | 41 | 42 (43 |44 |45 |46 |47 (48 (49 30 | 24 @ 4
50 | 51152 [53[54(55/56!57 58|59 48 | 12 | 24

60 | 61 | 62 |63 64]65|66|67(68 69 5 | 15 9
70 | 71172 73174175/ 76 |77 178179 10 | 5 12

80 | 81 [ 82 8384 8586 87 8|8 | 8 | 32 5




IIpakTyeckoe 3ansaTue Ne3

Tema: «lIpocTelinine IBMKEHUS TBEPAOTO TEIA»

HaumenoBanue padorsl : «OnpezeneHne napaMeTpoB JIBIKEHUS TBEPAOTO Tela U JII000H
€ro TOYKH.»

]_le.]]b 3aHATHUSA: 3aKPCITICHUC TCOPETUUCCKUX 3HAHUH 110 KHMHEMATHUKE, pa3BUTHUE JIOTHYCCKOI'O
N aHAJIUTUYCCKOI'O MBIIIJICHU .

IIpuoGperaemblie yMeHHUsI U HABBIKH !

-puMeHeHue (popMyI 171l OnpeeNICHHs TapaMeTPOB MOCTYIATEIBHOTO U BPALIaTeIbHOTO JBH)KEHUH
TeJa IpU pelIeHUN 3a/1ay,
-npuMeHeHue GopMyJ JIMHEHHBIX CKOPOCTEH U YCKOPEHHH TOUEK BpalaroIerocs Teja Mpu perieHnH

3a/1a4;

KonTpoJibHbIe BOonpockl NpH Aonycke K padore

1. Jlate ompeneneHue TpaeKTOpuu?

2. Yro Ha3pIBAETCS CHCTEMOMW OTCYETAa M KaKOE pa3IMuue MEXy MOJIBUKHON U HETOBIIKHOM
CHUCTEMaMH OTcUeTa?

3. MOHO 11 U3 ypaBHEHUS TPACKTOPHH HANTH CKOPOCTh M YCKOPSHUE TOYKH, JBMKYIIEHCS 11O
9TOM TpaeKTOpUn?

4. Ecnu naHa 3aBUCHMOCTD MEXK/y PACCTOSIHUEM M BPEMEHEM JIBHIKCHUS, TO KAKOW UCIIOIb30BaH

crioco0 3amaHus IBIDKEHUA?

Kak gsukercs Touka , ecau ;1) a,=0, a=0; 2) a,=0, a; #0, 3) a,#0, a=0, 4) a,#0, a0 ?

Kak HanpaBjieH BEKTOp HOPMAaJIBHOTO YCKOPEHHSI ITPH KPUBOJIMHEHHOM JIBH)KCHUH?

Kak n3MeHUThCS BeJTMUYMHA HOPMAITLHOTO YCKOPEHUS TIPU YBEIIMYCHUN PaJiyca KPUBU3HBI?

©No o

Kakoe BukeHne Ha3bIBAaeTCs MOCTYNATEbHBIM?
B kakux enmuHHUIIAX U3MEPSIETCsl YIIIOBOE YCKOpeHHUe?
10 Ha3zoBuTe 3aBUCUMOCTH MEXKTYy THHEWHOW U YTIIOBOH CKOPOCTHIO?

3ananue:

Jluck paanycoM R, Bpamaercsi BOKpYT HETOIBHXKHOMN OCH coryiacHO ypaBHeHus ¢ = f(t). Onpenenuts
TIOJTHOE YHCIIO 000POTOB (o5 AUCKA 32 BPeMs {4 CPETHIOIO YIIIOBYIO CKOPOCTB 3@ 9TO K€ BpeMsl,
[MocTpouTh rpaduiKu yriIoBOTo MEPEMEIICHHUS, YIIIOBBIX CKOPOCTEH M YIIIOBBIX YCKOPCHUH TUCKA.
OmnpenenuThb TMHEHHBIE CKOPOCTH M YCKOPEHUS TOUEK 000/1a B MOMEHT BpeMeHH t3 JlaHHBIE B3STH U3
TabIuUIbI 3.
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HOpH}lOK BBINIOJJHCHHSA 3aJaHUA

O3HaKOMUTCS C 3aJJaHUEM.

W3 tabnuiibl 3BEIOpATh YMCIIOBEIE TAHHBIC 3HAUECHUS TI0 HOMEPY CBOETO BapHAHTA.
3anucarh JaHHbIE CBOETO BapUaHTAa.

OnpenenuTsb MOJIHOE YUCIO 000POTOB (o AUCKA 32 BpeMs 1y,

[TocTpouts rpaduk yrioBoro nepememieHus ¢- t mpu Bpemenu ty tr ts iy,

[Toctpouth rpaduk yriioBeIX CKOpocTei W-t Bpems ty t) t3 1y

OnpenenuTh BETUYUHY JTUHEHHONW CKOPOCTH TOYEK 000/1a TUCKa B MOMEHT BpEMEHH 13,

OHpeI[GJ'II/ITB 3HaAYCHUE HOPMAJIbHOI'0O YCKOPCHUA TOUCK o6oz[a JUCKa B MOMCHT BpEMECHU ts.

© 0o N o g B~ w D PE

OnpenenuTs 3HaYEHUE KacaTeIbHOTO YCKOPEHUs TOYeK 000/1a J1CKa B MOMEHT BpEeMeHH {3,
10. BeruucnuTh 3HaUSHHUE MOTHOTO YCKOPEHUs TOUeK 000/1a TMCKa B MOMEHT BPEMEHH 13

11. OdopmuTh U caTh OTYET HA TPOBEPKY MPETIOAABATEINIO B KOHIIE 3aHATHUS

buéanorpadgus::

1. MonoTtHukos, B. fI. Texunueckas Mexanuka : yueOHoe nocodue / B. 5. MonoTHUKOB.
— Camnkr-IlerepOypr : Jlanb, 2021. — 476 c. — ISBN 978-5  8114-2403-0. — Texkcr :
ANIeKTpOHHBIH // JlaHb : anekTpoHHO-Onbnmoreynas cucrema. — URL:
https://e.lanbook.com/book/156926

2. Texunueckass Mexanuka : yueOHuk / JI. H. I'ynumosa, 0. A. Enudanues, 3. S. Xusaro, A. B.
MakapoB. — Cankr-IlerepOypr : Jlanp, 2020. — 324 c. — ISBN 978-5-8114-4498-4. — TekcrT :
AIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEeYHAs CHUCTEMA. — URL:
https.//e.lanbook.com/book/148215

3.Apkyma, A. . TexHuueckas MexaHuka. TeopeTuueckas MeXaHHKa U COMPOTHBIIEHHE MaTepHAIIOB
: yueOHuk / A. M. Apkyma. - 9-e uzn. - M. : URSS, 2019. - 354 c.

4.9pnenu, A.A.. Texundeckas Mmexanuka : yaeOHuk s crynentos CI1O /A.A.Dpaenn,
H.A.Dpnenu. — M.: uznarensckuil neHTp «Axagemusi», 2020. — 528 ¢
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Tabnuya 3 Hcxoonvle oannvle

IIpuaoxenne 3

Bapuanm 1 2 3 4 5 6 7 8 9 10
R, M 0.1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
t, C 1 2 3 4 5 6 7 8 9 10
t3, C 10 11 12 13 14 15 16 17 18 19
4, C 20 21 22 23 24 25 26 27 28 29
(. 1-10t+ | 4-12t+ | 8-6t+ 2_14t+ | 25425t | 3+16t+ | 2+10t+ | 36+12t+ | 4+8t+ | 14+0,3t+
v =f(0) +t +0.5t? +0.4t° +0.2t° +0,1t? +4t2 +6t2 +0,3t +8t2 +10t?
Bapuanm 11 12 13 14 15 16 17 18 19 20
R, M 1,1 1,2 1,3 1,4 15 0,2 0,3 0,4 0,5 0,6
t, C 11 12 13 14 15 16 17 18 19 20
3, C 20 21 22 23 24 25 26 27 28 29
4, C 30 31 32 33 34 35 36 37 38 39
_t(t) 1+0,2t+ | 4-12t+ | 8-6t+ 2_14t+ | 25+25t+ | 3+16t+ | 1—10t+ | 10+5t+ | 10-8t+ | 1+0,2t+
¢ +20t2 +0.5¢ +0.4¢2 +02t | +0,1¢ +48 +t2 +212 +20t2 +20t%
Bapuanm 21 22 23 24 25 26 27 28 29 30
R, M 3 3,5 4 4.5 5 4 45 5 55 6
t, C 21 22 23 24 25 26 27 28 29 30
t3, C 20 21 22 23 24 25 26 27 28 29
4, C 40 41 42 43 44 45 46 47 48 49
it 25+25t+ | 3+16t+ | 20+10t+ | 36+12t+ | 4+8t+ | 1—10t+ | 4-12t+ | 8-6t+ | 2-14t+ | 14+0,3t+
o =f(1) +0,1t° +4t2 +6t +0,3t? +8t2 +t2 +0.5t2 | +0.4t% | +0.2t2 +10t?

-15-




IIpakTyeckoe 3ansaTue Ned
Tema: «Tpenue, pabota, MOIITHOCTH

HaumenoBanmne paﬁoTbI . ((OHpe,[[CJIeHI/Ie pa6OTI>I U MOIIHOCTH IIpH BpallaTCIbHOM JABUXKCHHUHN
TBEPAOI'O TCIax.

esn 3aHATHSI: 3aKPETUICHUE TEOPETHUCCKUX 3HAHUH TT0 M3ydaeMOl TeMe,
MPOCIICKUBAHNE MEKIIPEMETHBIX CBsSI3el BHYTPH Kypca colpoMara
Y JIeTajel MalllMH C TEOPETUYECKON MEXaHUKOMU, MTOJTy4YCHHUE

ICPBUYHBIX HABBIKOB pacucTa .

IIpuoGperaemblie yMeHHUsI U HABBIKH !

-puMeHeHue (GopMyI 171 OnpeeNICHHs TapaMeTPOB BPAIATEIbHOTO JIBHYKSHHSI TEJIa IPU PEIICHUN
3a1ad4;
-npuMeHeHue GopMyi 71 onpeaeaeHus padoThl U MOIIHOCTH BPALIAIOLIETOCs TeJla MPU PElIeHUuN

3aja4;

KoHnTpoJibHbIe BOonpockl NPH AonmycKe K padore

1. Jats ompenenenue paboThI?

HazoBure dhopmyiry 1is onpeeneHus paboThl?

B kakux enuHHIax u3mepsiercs padora?

Yemy paBHa paboTa, €CIM BEKTOP CHJIbI HAPABJIEH NEPHIEHIUKYISPHO MEPEMEIIEHUIO TOUKH ?

ok w0

Ecnu Ha Tenmo neicTByeT cpa3y HeCKOJIBKO CHII, TO KaK OMPEIeIUTh CYMMapHYIO paboTy ATHX
CHIT

Yrto Takoe MOIHOCTH?

B xakunx CANMHNIAX U3MCPACTCA MOHIHOCTI)?

Kaxkas MOIIIHOCTH HAa3bIBACTCA HOHe3HOI>'I?

Haiite onpenenenune K.IT.J[.?

10. Yemy paBeH 00U KITJ| MATUHBI TIPH ITOCIICIOBATEIILHOM COSTMHEHUN MEXaHU3MOB?

© o N

3ananue

[IIxuB A mosy4aer BpalleHue OT BEAYyIIero mkuBa B mpu moMonu pemeHHou nepenadn. Begymas
BETBb peMHs HaTsiHyTa ¢ cuitor T, Bemomast ¢ cuitoit t. [luamerp mkuBa d. Onpeaenuts padory,
COBEpIIAEMYIO JaHHBIMU cuiiaMu 3a 10 000pOTOB HIKKBA A, a TaK)Ke IepejaBacMyl0 pEMHEM
MOIIHOCTb IIPY YaCTOTE BPALICHUS 3TOrO IIKKBA N.
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HOpH}lOK BBINIOJJHCHHSA 3aJaHUA

O3HaKOMUTCSA € 3aJJaHUEM PUCYHOK 3.
W3 tabnuiibl 4BEIOpATh YMCIIOBEIE TAHHBIC 3HAUEHUS TI0 HOMEPY CBOETO BapHAHTA.
3anucarh JaHHBIE CBOETO BapUaHTA.

BoruepTuTh 3a1aHHYIO CXEMY.
OnpenenuTts BpalalOIUi MOMEHT , IPUJIOKEHHBIN K IIIKUBY.

OmpenenuTs yroi NOBOPOTA IIKUBA,
Omnpenenuts 1o popmyse paboTy ,IPHIOKEHHBIX K IIKUBY CHII.

OrnpenenuTh BEIMUYMHY YIII0BOW CKOPOCTH IIKHMBA, COOTBETCTBYIOIIEH YacCTOTE BPAILLCHUS.

© 0 N o gk W DdRF

OHpeI[eJ'II/ITB MOIITHOCTG , IIEPEAABACMYIO PEMHEM,

10. OpopmuTh U caaTh OTYET HA MPOBEPKY MPEMOAABATEIIO B KOHIIE 3aHATHS

Conep:xkanue oTyera

-3aMMcaTh HOMEp MPAKTUYECKOTO 3aHATHUS;

- 3arMcaTh HAMMEHOBAHHE IPAKTUYECKOI0 3aHATHS;

-[IepenucaTh MOJHOCTBIO TEKCT 3aaHNUs;

-BBIYEPTUTH CXEMY;

-3aIUcaTh KPaTKoe JaHO B COOTBETCTBUM C BAPUAHTOM;

-IPUBECTH TIOJTHOE PELLIEHUE 337a4u C KPATKUMHU MOSICHEHUSIMH,

-3al1CaTh CIIUCOK UCIOJIb30BAHHON CIIPABOYHONW M y4eOHOI IuTeparypsl (C 3aroJ0BKOM
«JIuteparypay).

bubdanorpadgus::

1. MonotHukos, B. fI. Texundeckas mexaHuka : yuebHoe nocobue / B. 1. MoIoTHUKOB.
— Cankr-IlerepOypr : Jlanp, 2021. — 476 c. — ISBN 978-5  8114-2403-0. — Texkcr :
ANEKTPOHHBIHN // JlaHb : a5ekTpoHHO-O0nbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/156926

2.Texuunueckas mexanuka : yuyeonuk / JI. H. I'ynumosa, 0. A. Enudanues, 2. S. Kusaro, A. B.
MaxkapoB. — Cankr-IlerepOypr : Jlanb, 2020. — 324 ¢. — ISBN 978-5-8114-4498-4. — TekcrT :
AJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/148215

3.Apkyma, A. . Texnuueckast MexaHuka. TeopeTnyeckass MEXaHHUKa U COTIPOTUBIIEHUE MAaTEPHAIIOB
: yueOnuk / A. U. Apkyma. - 9-e uzn. - M. : URSS, 2019. - 354 c.

4.9pnenu, A.A.. Texunueckas MmexaHuka : yueOHuk uig cryaentos CIIO /A.A.Dpaeny,
H.A.Dpaean. — M.: uznarensckuii neHTp «Akagemusi», 2020. — 528 ¢
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IIpunioxenne 4

Pucynox 3. Hcxoonas cxema

Tabnuya 4 Ucxoouvle oannvle

Bapuanm | 4 2 3 4 5 6 7 8 9 10

3a0anus

T, kH 10 20 40 55 60 40 35 40 50 35
t, kKH 9 17,5 20 25 45 32 12 25 30 15
d, MM 400 300 615 715 900 1005 300 1200 750 1150

n, oo6/mun | 105 300 135 400 500 600 750 105 300 500

Bapuanm |4 4 12 13 14 15 16 17 18 19 20

3a0anus

T, kH 15 25 45 50 65 10 20 30 55 60
t, kKH 12 14 30 25 30 4,5 12 10 39 48
d, Mm 1150 | 1250 750 300 1050 900 815 915 840 730

n, o6/mun | 500 105 300 750 600 500 135 400 105 300

Bapuanm | 59 22 23 24 25 26 27 28 29 30

3a0anus

T, kH 30 20 60 30 15 25 10 20 40 55
t, KH 10 17,5 48 10 12 14 9 17,5 20 25
d, Mm 530 1050 900 1500 | 1150 840 930 1150 | 1250 750

n, o6/mun | 350 600 500 135 400 1050 300 500 350 250
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IIpakTuyeckoe 3ansaTue NeS

Tema: «OO01Me TEOPEMBI TMHAMUKN

HaumenoBanue pa6orsbl : «OCHOBHBIE YPaBHEHUS JUHAMMKY IPU OCTYNATEIbHOM U
BpalaTeIbHOM JIBUKEHUAX TBEPIOTO TEIay.

]_leJIb 3AHATHUSA: 3aKPEITICHUC TCOPETUUCCKUX 3HAHUH 110 JUHaMUKE,

IMOJIYYCHHEC IIEPBUYHBIX HABBIKOB pacyeTa IIpyu PCIICHHUU 3aJa4 TMHAMHUKH.

IIpuoGperaemble HAaBbIKM U YMEHMSA

“-IPUMCHCHHUEC OCHOBHOI'O YPAaBHCHUS JUHAMUKHA B PCIICHUHU 3aa"U;

- IPOBOAXTH PACUYCTLI 110 OIIPCACIICHHUIO KUHETUYECKOU U MOTEHIIUAILHOM SHEPI'UH TEII,

-IPUMEHEHHE 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

KoHTpoJibHBIE BOIPOCHI IPH JI0IIYCKe K padoTe

1.Yto Takoe MOMEHT UHEPIIHH?

2.J]aTh omnpeneneHne KOJIMUECTBY IBUKEHUS?

3.Chopmynupyiite TeopeMy 00 U3MEHEHNUN KOJTUYECTBA ABHKCHUS TOUKH.
4.YUemy paBHA KHHETHYECKAsI YJHEPTHS TOUKH.

5. Chopmynupyiite TeopeMmy 00 U3MEHEHNH KHHETHYECKOW SHEPTHUH TOUYKHU.
6.0OcHOBHOE ypaBHEHHE JMHAMUKH BPAIIAIOIIETOCs Tea.

7.YeMy paBeH MOMEHT WHEPIMH LUIHH]IpA?

8. UeMy paBeH MOMEHT WHEPIIMH I1apa’?

9.U3 yero cknaabIBaeTCsl KHHETHUECKAsl YHEPTHS TeJa MPHU CI0KHOM JIBHKECHUN?

10.Ha3oBuTe equHULIBI U3MEPEHUS] KHHETHYECKOro MomMeHTa B CH.

3ananue

I'py3 Becom Q , omyckasich, BpamaeT OJJHOPOIHBIN IWIIHHIP, CHIIA TsKecTH KoToporo G, a pamuyc I.

HpeHe6pera;1 TPCHUCM Ha OCHU HUJIMHIPA, HAaWTH HaTSOHKEHHE S HWTH, YTIIOBYIO CKOPOCTb W, YCKOpPEHUE

a HWIMHIpa, Korna rpy3 Q omycTurcst Ha paccrosiHue h.
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HOpH}lOK BBINIOJJHCHHSA 3aJaHUA

10. O3nakoMHTCS C 3a]JaHUEM PUCYHOK 4.

11. Y3 Tabnuiisl S BEIOpATh YKMCIIOBHIE IAHHBIC 3HAUEHHSI IO HOMEPY CBOET'O BapUAHTA.

12. Be4epTuTh 3a1aHHYIO CXEMY.

13. 3anucarh JaHHbBIE CBOETO BapHUaHTAa.

14. Paznenum 1aHHYIO CHCTEMY Ha JIB€ YaCTH, PACCMOTPUM OT/EJIbHO IOCTYNATENbHOE IBUKCHHE
rpy3a 1 BpauaTteiabHOe IBUKEHUE [IUINHAPA. Tak Kak Ha cucTeMy AEHCTBYIOT OCTOSIHHBIE
CHJIBL, TO TPY3 U LMIMHJIP OYAYT IBUTATHCS C MOCTOSIHHBIMHM YCKOPEHUSAMU

15. OnpenensieM TUHEHHOE YCKOPEHUE Tpy3a

16. I3 ¢hopmyssl KHHEMATUKHU OIPEIENIsieM KOHEYHYIO CKOPOCTh Tpy3a.

17. Ucnionb3ys TeopeMy 00 M3MEHEHHH KHHETHYECKOW YHEPTUH, OTPEICTHM PEAKIUI0 S HUTH.

18. VI3 ypaBHEHHs BpaLIaTEIHHOTO IBHKCHUS IIHJIMH/IPA OTPEIEITMM MOMEHT WHEPLUH [IHIHHIIPA.

19. OnpenensieM yrioBoe yCKOPEHHE U YIIIOBYKO CKOPOCTh LIMIIMHJIPA.

20. OcopMuTh U cAATH OTYET HA IPOBEPKY MPENOAABATENIO B KOHIIE 3aHITUS

Conep:xkanue oTyera

-3aMMcaTh HOMEp MPAKTUYECKOTO 3aHATHUS;

- 3arMcaTh HAUMEHOBaHHUE IPAKTUYECKOTO 3aHATHUS;

-[IepenucaTh MOJHOCTBIO TEKCT 3aaHNUs;

-BBIYEPTUTH CXEMY JIBUYKEHUS TPY3a;

-3aIUcaTh KPaTKoe J1aHO B COOTBETCTBUU C BAPUAHTOM;

-IIPUBECTH TIOJTHOE PEIlIeHUE 3a7]aul C KPATKUMHU MOSICHEHUSIMU;

-3al1CaTh CIIUCOK UCIOJIb30BAHHON CIIPABOYHONW M y4eOHOI IuTeparypsl (C 3aroJ0BKOM
«JIuteparypay).

bubanorpadgus::

1. MonotHukos, B. fI. Texundeckas mexanuka : yuebHoe nocobue / B. 1. MoIOoTHUKOB.
— Cankr-IlerepOypr : Jlanb, 2021. — 476 c. — ISBN 978-5  8114-2403-0. — Texkcr :
ANIeKTPOHHBIH // JlaHb : anexkTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/156926

2. Texunueckass Mexanuka : yueOHuk / JI. H. I'ynumosa, 0. A. Enudanues, 3. f. Xusaro, A. B.
MakapoB. — Cankr-IlerepOypr : Jlanp, 2020. — 324 c¢. — ISBN 978-5-8114-4498-4. — TekcT :
AJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/148215

3.Apkyma, A. . Texnuueckas MexaHuka. TeopeTudeckas MeXaHHKa U COMPOTHBIIEHHE MaTepHAIIOB
: yueOnuk / A. U. Apkyma. - 9-e uzn. - M. : URSS, 2019. - 354 c.

4.Opnenn, A.A.. Texundeckas Mmexanuka : yaeOHuk s cryaentoB CIIO /A.A.Dpaenu,
H.A.Dpnenu. — M.: uznarenbckuil neHTp «Axagemusi», 2020. — 528 ¢
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Tabnuya 5 Hcxoouvle oannvle

Pucynox 4 Hcxoonasn cxema

q

IIpunoxenne S

Bapuanm |4 2 3 4 5 6 7 8 9 10
3a0aHusn

G,H 10 20 40 55 60 40 35 40 50 35
QH 90 75 120 50 45 60 120 45 30 45
R, MM 40 30 15 15 90 105 30 120 75 115
h, MM 105 30 135 40 50 60 75 105 30 50
Bapuanm |4 4 12 13 14 15 16 17 18 19 20
3a0aHUs

G,H 15 25 45 50 65 10 20 30 55 60
QH 45 45 30 120 60 45 120 150 90 75
R, MM 115 125 75 30 105 90 15 15 40 30
h, Mmm 50 105 30 75 60 50 135 40 105 30
Bapuanm |51 o5 | 93 | 24 | 25 | 26 | 27 | 28 | 29 | 30
3a0aHus

G, H 20 15 50 45 55 35 30 10 60 65
Q. H 120 60 45 120 150 90 75 45 45 30
R, MM 30 105 90 15 15 40 30 115 125 75
h, MM 75 60 50 135 40 105 30 50 105 30
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IIpakTyeckoe 3ansaTue Ne6
Tema: «PacTsoxeHue U cxxatuey

HaumeHoBaHue pa6otsl : «[locTpoeHue 3M0p MPOIOIbHBIX CHJI, HOPMAJIbHBIX HAMPSKECHUH.
Onpenenenne nepementenust & coGomHOro KoHIA, Gpycay.

Leab 3aHATHSA: HAYYUTHCS CTPOUTH SIIOPHI MPOIOJIBHBIX CHII 1 HOPMAJIbHBIX HANPSKEHUH,
MPUMEHSTh Ha IPAKTHKE (GOPMYJIBI IS pacueTa MPOYHOCTH U KECTKOCTU Opyca

MIPU PACTSDKEHHUH (CYKATHH)

IIpuoGperaemble HABLIKM U YMEHH:

- OIpeNeNsITh BUBI TedhopMainii
- OIPENENSITh BHYTPEHHUE CHIIOBBIE (DAKTOPBI MPH PACTSHKEHUU (CHKATUN)
-IIPUMEHSTh PacueThl Ha MPOYHOCTh M KECTKOCTD MPU PACTSHKEHHUH (CIKATUH)

-rpadudeckn M300pakaTh paclpeneleHne BHYTPEHHUX YCWIMK B IOIEPEYHBIX CEYCHHUSAX Opyca Io
BCeEU qJIMHE

KoHnTpoJsbHbBIE BONIPOCHI PH A0NyCKe K padoTe

1.Yro Takoe Npo4YHOCTH?

2.JlaTb onpeenieHne KECTKOCTH?

3.Kaxoii 371eMEeHT KOHCTPYKIIMHU Ha3bIBaeTCs Opycom?.

4. TlepeurcnuTe OCHOBHBIE JIOMYIIEHUS, TPUMEHSEMBIE TIPH PEIICHUH 33]1a4 B COIIPOMaTe.
5. K xakum omepanusm CBOJUTCS METO CeUeHUn?

6.Kakue BHyTpeHHUE CUIIOBBIE ()aKTOPBI BO3HUKAIOT ITPU PACTSHKEHUH (CHKATHUN).

7.YTo Ha3BIBAETCS SITIOPON?
8. [IpaBuiI0 3HAKOB MPH MOCTPOCHUH DITIOP?
9.13 yero ckiagpIBaeTcs aOCONOTHOE YIUTHHEHHE Opyca?

10.HazoBute (I)OpMYJ'ILI AJId OMIPEACIICHUA TPOJOJIbHBIX CUII 1 HOPMAJIBHBIX HaHpiI)KeHHﬁ.

3amanne
J11g 3aTaHHOTO IBYXCTYIEHYATOTO0 CTAJIBHOTO Opyca , ATUHBI CTYMIeHEH KOTOPOro yKa3aHbl Ha CXEMe,
HarpyxeH cunamu Fi1, Fo, F3 ITocTpouTh 3mtopbl MpoAOdbHBIX CHIT 1 HOPMAJIbHBIX HAMPSHKEHUN 110

mmuHe 6pyca. Onpenenuts nepemerneaue Al CBoboaHoro kouia 6pyca, npusss E=2- 10° MIIA
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HOpH}lOK BBINIOJJHCHHSA 3aJaHUA

O3HaKOMUTCS C 33JaHUEM PUCYHOK 9.

W3 Tabauipl 6 BHIOpATh YMCIOBHIE JaHHBIC 3HAYSHHS 110 HOMEPY CBOETO BapHaHTa.
Brrueptuts 3a1aHHYIO CXEMY.

3anucarh JaHHBIE CBOETO BapUaHTA.

Pa36uTh Opyc Ha y4acTku;

Onpenenuts 3HaUeHUs NpoAoabHbIX cul N Ha yuacTkax Opyca,;

BoruncnuTh 3Ha4eHHs HOpMaJIbHBIX HANPSOKEHUH G Ha yyacTkax Opyca,
[TocTpouTh SMIOPHI MPOJOIBHBIX CHJI 1 HOPMAJIBHBIX HAIIPSKEHHUH

© o N R WDNRE

Omnpenenuts nepemenieHre cB000IHOTO KOHIIAa Opyca.

Conep:kanue oTyera

-3aMMcaTh HOMEP NPAKTUUECKOTO 3aHATHUS;
- 3arMcaTh HAUMEHOBaHHUE IPAKTUYECKOT0 3aHATHS;

-fepenucarh MOJIHOCTHIO TEKCT 3a/1aHNUS;

-BBIYEPTUTH CXEMY JIBUKEHUS TPY3a;

-3a1UcaTh KpaTKoe J1aHO B COOTBETCTBUU C BAPUAHTOM;

-[IPUBECTH TIOJHOE PELIEHUE 3a7a4u C KPATKUMHU MOSICHEHUSIMU;

-3aMKCcaTh CIIMCOK UCIIOJIb30BAHHOM CIIPAaBOUYHON M yueOHOI TuTeparypsl (C 3arojI0BKOM
«JIuteparypay).

bu6anorpadgus::

1. MonotHukos, B. f. Texuuyeckas Mexanuka : yaebHoe rmocodue / B. . MonoTHUKOB.
— Cankr-IlerepOypr : Jlanp, 2021. — 476 ¢. — ISBN 978-5  8114-2403-0. — Texkcr :
ANIeKTPOHHBIH // JlaHb : anexkTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/156926

2.Texuunueckas mexanuka : yuyeOnuk / JI. H. I'ynumosa, 0. A. Enudanues, 2. S. XKusaro, A. B.
MakapoB. — Cankr-IlerepOypr : Jlanp, 2020. — 324 c¢. — ISBN 978-5-8114-4498-4. — TekcT :
AIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEeUHAS CUCTEMA. — URL:
https://e.lanbook.com/book/148215

3.Apkymia, A. M. Texunudeckas MexaHuka. TeopeTnueckas MeXaHUKa M COMPOTUBIICHUE MaTEPUATIOB
: yueOHuK / A. U. Apkyma. - 9-e uzn. - M. : URSS, 2019. - 354 c.

4.9pnenu, A.A.. Texanueckas MmexaHuka : yueOHuk s cryaentos CIIO /A.A.Dpupenu,
H.A.Dpaean. — M.: uznarensckuii neHTp «Akagemusi», 2020. — 528 ¢
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Tabnuya 6 Hcxoouvie oannvle

IIpunoxenne 7

Cxema B Cuna, kH [Tnowane nr.-ncp:;umrn
cooTeeTcTBHK ¢ | Bapuant CEMEHHA, CM

pHCYHKOM 9§ F, F, F; A As
a1 30 10 5 1,8 32

l 11 6 15 10 1,1 1.8
21 17 13 8 1,0 22

30 11 [ 2 1,1 1.6

2 10 12 3 3 1,0 1.5
20 18 10 5 1.9 27

a2 16 2 28 1,2 38

3 12 % 13 14,5 0,6 2.1
23 15 2 29 1,3 39

03 26 9 3 1,9 L&

4 13 14 5 15 1.0 07
22 24 10 35 2.0 1.7

03 14 16 10 2.1 1.9

] 15 17 19 i 24 2.1
25 2 18 12 25 22

04 28 22 12 48 26

fi 14 19 14 4 2, &
24 26 20 10 4.6 24

aT 17 13 B 2 25

7 17 2 17 10 22 27
27 14 | 10 6 1,7 23

06 10 12 13 09 07

8 16 17 19 20 1.6 14
26 9 11 12 1.0 0.8

09 40 55 24 2.8 34

9 19 3l 46 20 1,9 2.5
29 2 41 [ 1.6 2.1

08 2 2 54 1.9 14

10 18 15 1,1 34 0,8 035
28 30 4 il 2, 1.5
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IIpakTuyeckoe 3ansaTue Ne7
Tema: «Cpes u cmarue»

HaumenoBanmne pa60T1>1 . ((HpaKTI/I‘IGCKI/Ie pacU€Thl HA CPE3 U CMATHE.

Heab 3aHATHSA: IPUMEHATH HA MIPaKTUKE (HOPMYIIBI 171 pacyeTa MPOYHOCTH TMpHU

Cpe3€ U CMATHUHU

IIpnodperaemMblie HABBIKM M YMEHMSA:

- OTpeAeIATh BUBI AehopMariuii
- OTIpE/ICIISITh BHYTPEHHUE CUIIOBBIE (DaKTOPHI IIPH CPE3€ U CMATUHU

-IIPUMCHSATH Ha ITPAKTHKEC PpaCuUCThbl HA IIPOYHOCTD IIpHU CPE3C U CMATHUHU

KoHnTpoJibHbIe BONpockI NPH AoNycKe K padore

1. Ha xakux AONyleHusX OCHOBaHbl pacyeTsl Ha cpe3?
2. KakoBa 3aBUCUMOCTb MEX/y I0IIyCKAa€MbIMU HANPSYKEHUSIMU PACTSKEHUS, CPe3a U CMSITUSL?

3. ITo kakum popMysiaM IPOU3BOJAT pacueT Ha cpe3 u cmsaTue? ChopmynupyiTte ycaoBue
MPOYHOCTH;

4. Yto Takoe cmaTue?
5.Ha xakux gomyiieHusx OCHOBaHbI pacyeThl Ha cMATHE?

6. Kak OMpCACIICTCS TUIOAAb CMATHUA, €CIIU ITOBEPXHOCTD CMATUSA HUIIMHAPUICCKAA U ITOBECPXHOCTDb
CMSATHS TIJIOCKast?

7. 4eM OTJIMYaeTcsl pacyeT Ha MPOYHOCTh IPHU C/IBUTE OJTHOCPE3HOMN 3aKJIETIKH OT JBYXCPE3HON?
8. mmameTp 3aKienKkyu yBeaumuwics B 2 paza. Kak n3mMeHurcs pacyeTHoe HanpshKeHUe cpe3a?
1) ymeHbIIUTCS B 2 pa3a; 2) yMEHbUIUTCS B 4 pa3a;

9. BO CKOJIBKO pa3 U3MEHUTCS JIOIyCKaeMast Harpy3Ka Ha CBapHOE COEIMHEHHUE, €CJIM TOJNIIUHA [IBa
YMEHBIIUTCS BBOE (IIPU MPOYUX PABHBIX YCIOBUSAX)?

1) ymenbpmuTCs B 4 pasa; 2) yMEHbIINTCA B 2 pa3a

3ananne
[IpoBepuTh NPOYHOCTH CTEPAKHS HA PACTSHKEHHE, €r0 TOJIOBKU Ha CPE3 U OMIOPHOM MOBEPXHOCTH MO/

royioBkoil Ha cmaTHe, eciu [0,]=110 H/MM?, [04,]=120 Hhvn?, [ p]=60 H/mm?
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HOpH}lOK BBINIOJJHCHHSA 3aJaHUA

O3HaKOMHUTCS C 3aJJaHHEM PUCYHOK 0.

W3 Tabauibl 7BEIOpATh YMCIIOBBIC TaHHBIC 3HAUYEHUS 110 HOMEPY CBOETO BapHaHTa.
Brrueptuts 3a1aHHYIO CXEMY.

3anucarh JaHHBIE CBOETO BapUaHTA.

Onpenenuts MIOMAAb MONEPEYHOr0 CEUCHUS CTEPKHS;

Onpenenuts pabouee HAIPsHKEHUE B MOMIEPEUHOM CEUCHHH,

Onpenenuts MIOMAAb Cpe3a U HAWTU KacaTelIbHbIE HAMIPSKCHMUS,

OrnpenenuTs II0Ia/lb CMATHS;

© o N R WDNRE

Omnpenenuts pabouee HAPSHKECHUE CMSTHUS;
10 IIpoBepuTh BBINOJIHAETCS JIM YCJIOBUS IPOYHOCTH, CAEJIATh BBIBOJL;
11. OdopmuTh U ciaTh OTYET HA TPOBEPKY MPETIOAABATEINIO B KOHIIE 3aHATHS

Conep:xkanue oTyera

-3aI1McaTh HOMEP MIPAKTUYECKOI0 3aHATHUS;
- 3anKMcaTh HAMMEHOBAHHE MTPAKTUUYECKOTO 3aHSTHS;

-fepenucarh MOJHOCTHIO TEKCT 3a/1aHHUS;

-BBIYEPTUTH CXEMY;

-3aIUcaTh KPaTKoe J1aHO B COOTBETCTBUU C BAPUAHTOM;

-IPUBECTH TIOJTHOE PELIEHUE 3a4a4u C KPATKMMHU MOSICHEHUSIMU;

-3aMMCcaTh CIIMCOK UCIOJIb30BAHHONM CIIPaBOUHON M yueOHOI JuTeparypsl (C 3arojJ0BKOM
«JIuteparypay).

bubanorpadgus::

1. MonotHukos, B. fI. Texunueckas mexaHuka : yuebHoe nocodue / B. 5. MoaOTHHKOB.
— Cankr-IlerepOypr : Jlanp, 2021. — 476 c. — ISBN 978-5  8114-2403-0. — Texker :
ANEKTPOHHBIHN // JlaHb : a5ekTpoHHO-O0nbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/156926

2. Texunueckass Mexanuka : yueOHuk / JI. H. I'ynumosna, 0. A. Enudanues, 3. 5. XKusaro, A. B.
MaxkapoB. — Cankr-IlerepOypr : Jlanb, 2020. — 324 ¢. — ISBN 978-5-8114-4498-4. — TekcrT :
AJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEIHAs cucTema. — URL:
https://e.lanbook.com/book/148215

3.Apkyma, A. . Texnuueckast MexaHuka. TeopeTnyeckass MEXaHHUKa U COTPOTUBIIEHUE MAaTEPHAIIOB
: yueOnuk / A. U. Apkyma. - 9-e uzn. - M. : URSS, 2019. - 354 c.

4.9pnenu, A.A.. Texunueckas MmexaHuka : yueOHuk /s cryaentos CIIO /A.A.Dpupenu,
H.A.Dpaean. — M.: uznarensckuii neHTp «Akagemusi», 2020. — 528 ¢
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IIpunioxenne 8
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Pucynox 6.Hcxoonas cxema

Tabnuya 7 Hcxoonvle dannvle
Bapuanm |4 2 3 4 5 6 7 8 9 | 10
3a0anus
F, xH 10 20 40 55 60 40 35 40 50 35
D, MM 90 75 120 50 45 60 80 45 30 45
d, mm 40 30 15 15 35 40 50 30 15 35
h, MM 10 30 13 4 5 6 7 10 3 5
Bapuanm | | 12 13 14 15 16 17 18 19 20
3a0anus
F, xH 15 25 45 50 65 10 20 30 55 60
D, Mm 45 45 30 120 60 45 70 80 90 75
d, Mmm 25 35 15 80 45 30 65 65 40 30
h, Mmm 5 10 3 20 15 10 13 20 10 30
Bapuanm |4 22 23 24 25 26 27 28 29 30
3a0anus
F, xH 20 15 50 45 55 35 30 10 60 65
D, Mmm 25 60 45 25 50 90 25 45 35 30
d, mm 15 55 30 15 32 40 20 25 25 25
h, MM 7.5 16 8 5 12 15 3 5 5 3
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IIpakTHyeckoe 3ansaTHe Ne8
Tema: «Kpyuenue»

HaumenoBanue pa6otsl : «PacueT Ha MPOYHOCTH U )KECTKOCTH Opyca KPYIJIOro nornepeyHoro
cedeHus npu kpydenuu [loctpoenue >miop KpyTsIIUX MOMEHTOB,
KacaTeNbHBIX HaIPSLKEHUN.

Ieab 3aHATHA: HAYYUTHCS CTPOUTH SMIOPBI KPYTALIUX MOMEHTOB, IPUMEHSATH HA ITPAKTUKE

(dbopMyIIBI ISl pacdeTa MPOYHOCTHU U JKECTKOCTH MPH  KPYUCHHUH

IIpuodperaemMble HABBIKM M YMEHMA:

- ONpeAesATh BUbI AeopMariuii
- OTIPE/ICTISITh BHYTPEHHUE CUIIOBBIE (DAKTOPHI TP KPYyUCHUH
-IIPUMEHATH Ha IIPAKTUKE PACYEThl HA IPOYHOCTH U )KECTKOCTb IIPH KPYUECHUHN

-rpaduuecku U300paXkaTh pacipeielieHle BHYTPEHHUX YCHINN B MTOTIEPEYHBIX CEUEHUsIX Opyca

KonTpoJibHbIe BONpock NPH AoNycKe K padore

1.Yto0 Takoe YuCTHIi caBUT?

2. Yto Ha3bpIBaeTCs A0COTIOTHBIM U OTHOCUTEJIBHBIM CIBUTOM?

3. Hanummre ¢popmyity, BeIpaXkarolryto 3akoH ['yka npu casure?
4. Yro Takoe Monysb caBura?

5. Hanumure ¢popMyity 3aBUCUMOCTH MEX1Y MOJYJIEM IPOJOJIBLHON YyIPYyroCTH, MOAYJIEM CABUTA U
koa¢ppunmentom [lyaccona.

6. UTo Ha3bIBaeTCs CKPYUMBAIOLUIMM MOMEHTOM?
7. Kaxoit ciydait Harpy>keHusi Opyca Kpyrjioro mornepeyHoro CeYeHus Ha3bIBaCTCs KPyUeHHEM?
8. UTO Ha3bIBAETCSI OTHOCUTEIBHBIM YIJIOM 3aKPYUYHMBAHUA U NOJHBIM YIJIOM 3aKpY4YHBaHU?

9. Kakue oCHOBHBIE JOMYIIEHNUS MPUHATHI IPU U3yYEHUU TEOPUU KpydeHUs Opyca Kpyrjioro cedyeHus?
10. Yro Takoe KpyTAIIMA MOMEHT U YeEMY OH paBeH B IPOU3BOJILHOM CEUEHUH CKpydHBaeMoro opyca?
11. Kak cTpoutcs 3mropa KpyTAImuX MOMEHTOB?

12. YTo Ha3bIBaeTCs JKECTKOCTHIO CEUeHUs Opyca MpH KpydeHuu?
13. Hanmumure hopMyIsl 7151 OTIpeIeTICHUS TIOJIHOTO yTiia 3aKpyIUBaHUS.

14. Kakue HanpsKeHUsT BOSHUKAIOT B IMOMEPEYHOM CEYEHUN CKPYIMBAEMOTO IIMIMHAPUYIECKOTO Opyca
Y KaK OHM PacCIpeAeIsIFOTCS IO 3TOMY CEUEHHIO?

-20-



3ananne

I[JIH CTAJIbHOT'O BaJIda MMOCTOSAHHOTO MOIICPCUYHOTO CCUCHUA OMPCACIIUTDb 3HAUCHU A KPYTAIINUX
MOMCHTOB, HOCTPOUTD SIIOPY KPYTAIIUX MOMCHTOB, OIIPCACINTE AUAMETP BaJla U3 PpaCuCTOB HA

MPOYHOCTH U JKECTKOCTh, IPUHSB B TIEPBOM ClIydae CEUCHUE Baia- KPYT, @ BO BTOPOM KOJIBIIO C
COOTHOIIIEHHEM BHYTPEHHET0 M BHeIIHero auamerpa d/D=0,7.

CpaBHHUB IOJTyYCHHBIC PE3YJIbTAThI BEIOPATh HAMOOJIEE PAlMOHATIBHOE U3 IBYX cedeHuid, CUUTaTh, 4TO
- 4 -

G=8*10" MIla, [t]= 30 MlIIa, ¢,=0,02pan/m. OKOHYATEIHHO MPHHUMACMOE 3HAUYCHHE JHAMETPa Baja

OKPYIJIUTH 0 OJF>KAHNIIEro CTaHAapTHOTO 3HAYCHHS

HOpHL[()K BbIIIOJTHCHUA 3aJaHUSA

O3HaKOMUTCS C 33JaHUEM PUCYHOK 7.

W3 Tabnuip 8 BHIOpATh YMCIOBHIE JaHHBIE 3HAYSHHS 110 HOMEPY CBOETO BapHaHTa.
BoerueptuTth 3a1aHHYIO CXEMY.

3anucaTh JaHHbIE CBOEIO BAPUAHTA.

ok E

Paz6uBaem Opyc Ha y4acTKH, TpaHULIAMH YYaCTKOB SIBJISIFOTCS CEUEHUS], B KOTOPBIX
IIPUJIOKEHBI CKPYYUBAIOIINE MOMEHTBI;

Onpenenutb BHEIITHUE CKPYYHUBAIOIINE MOMEHTHI;

Onpenenuts BEIUUYUHY KPYTAIIMX MOMEHTOB Ha y4acTKax Opyca;

[TocTponTh 3MI0PY KPYTSAIIMX MOMEHTOB;

© o N

[To HanbonpLIEMY KPYTAILIEMY MOMEHTY ONPEAEIUTh TpeOyeMblil TnaMeTp Baja JUls IBYX

BAapUaHTOB;

10. CpaBHMTB NOTY4YEHHBIE 3HAUEHUS U CAETaTh BBIBOJ, KAKOE U3 JIBYX CEUeHMI OyzeT Ooee
palOHaIbHBIM, YJOBIETBOPSS YCIOBUSM IPOYHOCTH U JKECTKOCTH;

11. OdopmuTh U caTh OTUET HA MPOBEPKY MPETIOAABATENIO B KOHIIE 3aHATHUS

Conep:xaHue oT4yeTa

-3aIMcaTh HOMEP MPAKTHIECKOTO 3aHSATHS;

- 3alMCaTb HAUMCHOBAHHNEC NIPAKTUYCCKOT'O 3aHATHUAA,

-TIepenucaTh MOJTHOCTHIO TEKCT 3a/1aHNUS;

-BBIYEPTUTH CXEMY;

-3aIUcaTh KPaTKoe JaHO B COOTBETCTBUH C BAPHAHTOM;

-IIPUBECTH TIOJTHOE PEIIeHUE 3a7aui C KPATKUMH MOSCHEHUSIMU;

-3aIMCaTh CIIMCOK UCIIOJIH30BAHHOM CIIPaBOYHONW | YUeOHOH TUTEpaTyphl (C 3aroJIOBKOM
«JIuteparypar).
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budanorpadgus::

1. MonoTtHukoB, B. fI. Texanueckas Mexanuka : yaeOHoe mocodue / B. 1. MonoTHUKOB.
— Cankr-IlerepOypr : Jlanp, 2021. — 476 c. — ISBN 978-5  8114-2403-0. — Texkcr :
AIIeKTPOHHBIH // JIaHb : 3eKTpoHHO-OnOMoTeunas cucrema. — URL:
https://e.lanbook.com/book/156926

2.Texunueckas mexanuka : ydeonuk / JI. H. I'ynumosa, 0. A. Enudanues, 3. S. Kusaro, A. B.
Makapos. — Cankr-Ilerepoypr : Jlanb, 2020. — 324 c. — ISBN 978-5-8114-4498-4. — Tekcr :
3JICKTPOHHBIN // Jlanb : 3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/148215

3.Apkyma, A. . Texnuueckast Mexanuka. TeopeTnueckass MEXaHUKA U CONPOTUBIIEHUE MATEPHAIIOB
: yueOHuk / A. M. Apkyma. - 9-e uzn. - M. : URSS, 2019. - 354 c.

4.9pnean, A.A.. Texunueckas Mexanuka : yueOHuk uist crynentos CIIO /A.A.Dpnenu,
H.A.Dpnenu. — M.: uznarensckuii neHTp «Axagemusi», 2020. — 528 ¢

Tabnuya 7 Hcxoouwvie cxemol
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Pucynox 7 Ucxoonwvie cxemol


https://e.lanbook.com/book/156926
https://e.lanbook.com/book/148215

[Mpuioxenne 9

Tabnuya 8 Hcxoouwvie oannvle

Cxema - Yroopas
B OOTBETCTBHH MosoecTs, kBT CKOPOCTh, ©
C PHCYHEOM CHpHANT
108 P P Py 0
25 33 20 13 20
1 12 150 10 30 45
30 40 23 20 23
01 130 ] 40 45
2 13 100 B3 25 33
24 oo 45 20 20
{2 13 10 33 16
3 13 73 B0 25 40
27 33 %] 23 20
03 &0 40 20 20
4 14 150 10 75 55
26 b3 0 45 33
03 1M} 1 M 20
3 17 30 15 25 18
20 4 12 20 20
{4 &0 15 Bl 35
& 16 43 10 &0 30
28 50 10 75 30
1] 1& 33 40 10
7 19 16 30 45 12
21 20 33 100 25
(06 20 50 30 10
b 18 a0 10 35 16
20 B3 14 Bl 33
09 52 10 &0 32
o 11 30 1] 45 13
23 33 R0 50 1%
{8 Bl b3 73 25
10 10 73 12 oo E1H)
22 42 B 35 18
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IIpakTnyeckoe 3ansaTue Ne9
Tema: «3ru6»

HaumenoBanue pa6otsl : «IlocTpoeHue 310p NOMEPeUHbIX CHII U U3rH0AI0IUX MOMEHTOB.
Omnpenenenue peakiuii OIoOp ¥ pa3MepoOB MOMEPEYHOr0 CEUCHUS OaTKu
U3 YCIOBUS IPOYHOCTH..».

]_le.]'lb S3aAHATHUSA: HAYUUTHCA CTPOUTD SIIOPLI MONCPCUHBIX CUIT U I/I3I‘I/I6aIOH_[I/IX MOMCHTOB

MPUMEHSTH Ha TPAKTUKE (GOPMYIIBI U pacyeTa MpOYHOCTh IPU H3Tuoe

IIpnoOperaeMblie HABLIKA M YMEHMSI

- ONpeAesATh BUbI AehopMalHii;
- OTIpe/ICISITh BHYTPEHHUE CUIIOBBIE (DaKTOPHI MTpH U3THOE;
-IPUMEHATH Ha MPAKTHUKE PACUETHI HA IIPOYHOCTH MPH U3TUOE;

-rpauuecku M300pakaTh pacHpeesieHne BHYTPEHHUX YCUIIUN B MONEPEYHBIX CEUEHUSX OajKku 1o
BCell NJIMHE.

KoHTpoabHbIe BoNpockl NpH Jonycke K padorte
1.Yt0 Takoe n3ru6?
2. Kakue BHyTpeHHHE CHIIOBBIE (hPaKTOPBl BO3HUKAIOT MU U3rube?

3. Kakoii Bu HanpsKEHUH BBI3BIBAET IMPU M3THOE M3THOAIONINI MOMEHT M KaK OHH PaCIpeIelsToTCs
B CCUCHHH?

4. ChopmynupyiiTe npaBuiia MOCTPOSHHUS S0P MOMEPEUHBIX CHII U MTPABUIIO 3HAKOB JJIST MX
orpeaeneHus?

5. HazoBute dhopmyny s onpeiesieHus: HarpsiKeHUs TPH U3ruoe.

6. ChopmynupyiiTe npaBuiIa MOCTPOCHHS MIOP U3THOAIOIIUX MOMEHTOB U MTPABUIIO 3HAKOB IS UX
ornpeaeneHus?

7. Kakuie reoMeTpruecKre XapaKTePUCTHKU CEUSHUHN MPUMEHSIOT IPU U3TUOE U KaK OMPEIEISIFOTCS
WX 3HAYEHU?

8. IlepeunciuTe OCHOBHBIE BUIBI PACUETOB HA MPOYHOCTH MPH U3THOE ?

9. Kakue 0CHOBHBIE JOMYIICHHS TPUHATHI TIPU PACCMOTPEHUH JieopManuy u3ruda?

3aganue
Jiist 3a1aHHOM IBYXOMOPHO# OaIKH OMpPEAETUTh PEaKLUy OMOop, MOCTPOUTD AMIOPHI

MOMNECPCUHBIX CUIT U I/ISFI/IGaIOH_[I/IX MOMCHTOB.
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[Togo6path U3 yCIOBHSI MPOYHOCTH Pa3MEPhI OMEPEYHOTO CEUCHUS TPSIMOYTOJIbHUKA , IPUHSIB

h=2b. Cuurarts [c] =150 MIIA. J/lanHbIe CBOETO BapuaHTa B3sTh U3 TabMIbl 9 1 pucyHka 10.

HOpHL[()K BbIIIOJTHCHUA 3aJaHUA

O3HaKOMHUTCS C 3aJJaHHEM PUCYHOK 8.

U3 tabnunpl 9 BEIOpATh YKCIOBBIC JaHHBIC 3HAYCHHS 110 HOMEPY CBOCTO BapHUAHTA.
BeryepTuTh 3a1aHHYIO CXEMY.

3anmcarh JaHHBIC CBOCTO BapHAHTA.

OrmpenenuTh peakiyy orop;

Paz6uBaem Oanky Ha y4acTKH, IO XapaKTEPHBIM CEUCHHSIM;

OmnpenenuTh 3HaUCHHS TIONEPEYHBIX CHJI B XapaKTEPHBIX CCUCHHSIX;

[MTocTpouTh MIOPY MONEPEUHBIX CHIT;

©oN R WNRE

OHp@[[GJII/ITB 3HA4YCHUA 1/13m6a}01111/1x MOMCHTOB B XapaKTCPHBIX CCUCHU X,

=
o

. [TocTpouTh AMIOPY U3rHOAOIINX MOMEHTOB,

-
-

. ITo HanbospIIEMy M3rHOAIOIIIEMY MOMEHTY U3 YCIOBHSI TPOYHOCTH TIPU M3TUOE ONPEACTUTh
TpeOyeMblii pa3mep cedeHus Oanky,

12. CnenaTh BBIBOJI O BBIIOJIHEHUH YCIOBHUS IPOYHOCTH;

13. OdopmMuTh U clIaTh OTYET HA TIPOBEPKY MPEIIOIABATEINIO B KOHIIC 3aHSATHUS

Conep:xanue oT4yeTa

-3aIUcaTh HOMEP MPAKTHUYECKOTO 3aHSATHUS;
- 3alMCaTb HAUMCHOBAHHNEC NNPAKTUYCCKOT'O 3aHATHUSA,

-TIepenucaTh MOJTHOCTHIO TEKCT 3a/1aHNUS;

-BBIYEPTUTH CXEMY;

-3aIUcaTh KPaTKoe JaHO B COOTBETCTBUU C BAPHAHTOM;

-IIPUBECTH TIOJTHOE PEIICHUE 3aaUl C KPATKHUMH MOSICHCHHSIMH,

-3aIUCaTh CIIUCOK UCTIOIb30BAHHOW CITPABOYHON M Y4eOHOU MTUTEpaTyphl (C 3ar0JI0BKOM
«JIuteparypar).

bu6anorpadgus::

1. MonoTtHukos, B. fI. Texanueckas Mmexanuka : yaeOHoe mocodue / B. SI. MonoTHHKOB.
— Cankr-IlerepOypr : Jlanp, 2021. — 476 ¢c. — ISBN 978-5  8114-2403-0. — Texkcr :
ANIeKTPOHHBIH // JlaHb : anexkTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/156926
2.Texunueckas mexanuka : yuyeonuk / JI. H. I'yaumosa, 0. A. Enudannes, D. f. XKusaro, A. B.
MaxkapoB. — Cankr-IlerepOypr : Jlanp, 2020. — 324 ¢. — ISBN 978-5-8114-4498-4. — TekcrT :
AIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEeUHAS cUCTEMA. — URL:
https://e.lanbook.com/book/148215
3.Apkyma, A. . Texnuueckas MexaHuka. TeopeTudeckas MeXaHHKa U CONPOTHBIIEHHE MaTepHAIIOB
: yaeOnuk / A. U. Apkyma. - 9-e uzn. - M. : URSS, 2019. - 354 c.
4.9pnenu, A.A.. Texanueckas MmexaHuka : yueOHuk s cryaentos CIIO /A.A.Dpupenu,
H.A.Dpaean. — M.: uznarensckuii neHTp «Akagemusi», 2020. — 528 ¢
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IIpunoxenne 10
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Pucynox 8 Hcxoonwvie cxembl
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Tabnuya 9 Hcxoouvie oannvle

Cxema B . MomenT,
Chna, kH
cooTEeTCTENM ¢ | Bapuant kHm
prcyHrom 113 F, F. M
an 20 110 12
) 12 b 20
29 10} 210 15
1 2 f 10
R 14 14 5 8
- 2% 20 14 10
nz 5 210 4
17 12 1 & )
1
- 21 10} 20 a0
n3 10} 15 2
16 | 6 G
4 20 > 10 3
s 20 1 P
. 19 15 2 3
B 23 an 4 1
(4 3 2 10
18 ] 8
0 22 12 16 5
07 5 2 &
_ 11 8 4
' 25 10} 2 5
(16 l 25 2
4
g l[] i = 10
24 2 4.5 f
09 2 4 1
12 4 L5 10
? 27 f 2 12
08 0,5 1,4 2
13 1 2 14
L 2% 3,5 8 5
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IIpakTnyeckoe 3ansaTue Nel0
Tema: «OpUKIIMOHHBIE TIEPEAAYM

HaunmenoBanue padorsl : «PacueT GpUKIIMOHHON TIEpeIadny.

]_le.]]b 3aHATHUSA: 3aKPEIIUTh TCOPETUICCKHUEC 3HAHUSA 10 H3y‘laeM0ﬁ TEME, IIOJIYUUTh IICPBUYHEBIC
HAaBBIKH IIPOCKTHBIX PaCyY€TOB, HAYUUTHCA I'PaMOTHO, I10JIb30BATbCA cnpaBquoﬁ

JIUTEPATYyPOM.

IIpuodperaeMble HABBIKM M YMEHM:

- BBIIOJHATb TCOMCTPHUICCKHUEC U KHHCMATUYCCKUC paCYCThI CppI/IKIII/IOHHBIX nepenaay,;

-IPUMEHATH Ha MPAKTHUKE PACYETHl HA MPOYHOCTh PPUKIMOHHBIX TIepeiay;

KoHTpoJibHBIE BONIPOCHI IPH JI0IIyCKe K padoTe
1.ITepeuncinure OCHOBHBIC BHJIbI (PPUKIIMOHHBIX TIepeaay?
2. Kakumu TOCTOMHCTBAMH M HEJIOCTaTKaMU 00J1aIal0T (PPUKIIMOHHBIC TIepeIayuu ?

3. Kakue marepualibl MpUMEHSIOTCS JAJIs1 U3TOTOBJICHUS Pa00YHX TTOBEPXHOCTEH (PPUKIIHOHHBIX
KaTKOB?

4. Kak obOecrieunBaeTcsi HEMPEPHIBHOE HAKATHE KATKOB (PPUKIIMOHHBIX TIepeaad ?

5. O6BsicHUTE MpOLIECC YCTATOCTHOTO BBIKPAIIMBAHUS pabOYMX MOBEPXHOCTEH KaTKOB 3aKPBITOM
nepeaayn.

6. Uto Takoe 3aenanue pabouuX MOBEPXHOCTEN KAaTKOB?
7. Kakue ycTpoiicTBa Ha3bIBalOT BapHaTOpaMu?
8. Uto Takoe AMana3oH peryIrMpoBaHUs BapuaTopa U Kak OH onpejessercs ?

9. MOXHO JT1 IPUMEHATH GPUKIMOHHYIO TIepeady Uil M3MEHEHHS CKOPOCTH TIPUBOIHBIX KOJIEC
aBTOMOOWMJIEN?

10. Kakoit BapuaTtop Ha3bIBalOT TOPOBBIM?

3aganue
OnpenenuTh MAKCUMAJIbHYIO U MUHUMAJIbHYIO YTJIOBBIE CKOPOCTH BEJOMOT'O KaTKa M CUITy MPUKaTUS
KaTKOB K pPOJIMKaM TOPOBOTO BapuaTopa, paboTaIoIero B MaclsiHOM BaHHe. [lMama3oH peryaupoBaHus

J1=4. Yuncino ponukoB 2, MaTepuas KaTkoB 3akanenHas ctainb HRC 61 .
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HOpH}lOK BBINIOJJHCHHSA 3aJaHUA

O3HaKOMHUTCS C 3aJJaHHEM PUCYHOK 9.

N3 tabmuibr 10 BRIOpaTh YMCIOBBIC JaHHBIC 3HAUCHUS 110 HOMEPY CBOETO BapHaHTA.
Brrueptuts 3a1aHHYIO CXEMY.

3anucarh JaHHBIE CBOETO BapUaHTA.

Onpenenuth MaKCUMaIbHOE U MUHUMAJIBHOE TMepeAaTOYHOE YHCIIO BapraTopa
Onpenenutb MaKCUMaJIbHYIO U MUHUMAJIbHYIO YTJIOBBIE CKOPOCTHU BEJOMOI'O KaTKa
Onpenenuth 3HaYCHUSI MOMEHTA BpallleHUs] Ha BeAyIIEeM KaTke;

Onpenenutb MakKCUMaJIbHYIO OKPYKHYIO CKOPOCTb Ha BEYILIEM KATKE;

© o N R WDNRE

Onpenenuts cuily NIpUKaTHS KaTKOB K POJIMKY;
10 OdopMHTB U cIATh OTYET HA MPOBEPKY MPEIOIABATEIIO B KOHIIE 3aHATHS

Conep:kanue oTyera

-3aI1MCcaTh HOMEP MIPAKTUYECKOI0 3aHATHUS;
- 3aIMCaTh HAMMEHOBAHKE ITPAKTUYECKOTO 3aHSTHS;

-fiepenucarh MOJIHOCTHIO TEKCT 3a/1aHNUS;

-BBIYEPTUTH CXEMY;

-3a1UcaTh KPaTKoe 1aHO B COOTBETCTBUU C BAPUAHTOM;

-IPUBECTH TIOJTHOE PELLIEHHUE 337a4u C KPATKUMHU MOSICHEHUSIMH;

-3aMKCcaTh CIIMCOK UCIOJIb30BAHHON CIIPAaBOUHON M yueOHOI JuTeparypsl (C 3arojI0BKOM
«JIuteparypay).

bu6anorpadgus::

1. UBanoB, M. H. Jleranu MauuH . y4eOHUK AJIsl CpefHEero npodeccHoHaIbHOro odpasoBaHust /

M. H. UBanoB, B. A. ®unorenoB. — 16-¢ u3za., ucnp. u gon. — Mocksa : W3narenbcTBo
FOpaiir, 2020. — 409 c. — (IIpodeccuonansnoe obpazosanue). — ISBN 978-5-534-10937-5.
— Tekcr : onextponsblii // OOpa3zoBatenbHas minaTdopma IOpaiit  [caiit]. —

URL.: https://urait.ru/bcode/456887

2. Omnodwunckas, B. I1. [lerann MammH : KpaT. Kypc, TPaKT. 3aHIATHS H TECTOBBIC 3aaHus: y4eO.
nocodue / B. I1. Onodunckas. - 3-e uzn., ucnp. u goi. - M. : ®opym, 2021. - 231 c.

3. Kyxmuu H.I'., Kyknuna I'.C. Jleranu mammH. - M.: Beicirast mkosra .2019.-383 c.
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Pucynok 9 Cxema moposozo sapuamopa

Tabnuya 10 HUcxoomnsie Oanmbie

IIpunoxenne 12

Bapuanm |4 2 3 4 5 6 7 8 9 10
3a0aHUs
R min, MM 10 20 40 55 60 40 35 40 50 35
P4, kBt 0,90 0,75 1,20 5,0 45 0,60 1,20 0,45 3,0 0,8
W1, pan/c 40 30 15 15 90 105 30 120 75 115
Bapuanm |4 12 13 14 15 16 17 18 19 20
3a0aHuUsA
R min, MM 15 25 45 50 65 10 20 30 55 60
Pi, kBt 1,20 5,0 45 0,60 1,20 0,45 3,0 1,50 0,90 0,75
W3, pan/c 115 125 75 30 105 90 15 15 40 30
Bapuanm |5, 22 23 24 25 26 27 28 29 30
3a0aHusA
R min, MM 20 15 50 45 55 35 30 10 60 65
P, kBt 0,45 3,0 1,50 0,90 0,75 0,45 0,75 1,20 0,9 15
W3, pan/c 30 105 90 15 15 40 30 115 125 75
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IIpakTnyeckoe 3ansaTue Nell
Tema: «3y0OuaTsie epegavn»

HaunmenoBanue padotsl : «PacueT MUIMHAPUYECKON 3y0UaTol nepenadyn Ha KOHTaKTHYIO
MIPOYHOCTh U U3THO».

]_le.]]b 3aHATHUSA: 3aKPEIIUTh TCOPETUICCKHUEC 3HAHUA 10 H3y‘laeM0ﬁ TEME, IIOJYUUTh IICPBUYHEBIC
HAaBBIKH IIPOCKTHBIX PaCyY€TOB, HAYUUTHCA I'PAMOTHO, I10JIb30BATHCA cnpaBOquﬁ

JIUTEPATYPOI.

IIpuoGperaemblie HABLIKM M YMEHHA

- BBIIOJIHATh T€OMETPUUYECKIE U KHHEMATHYECKHUE PacuyeThl LIMIMHIPUYECKUX 3yOUaThIX Mepeaay;
-IPUMEHATH Ha MPAKTUKE PACUYETHI HA POYHOCTH 3yOUaThIX Mepeady;
-OnpeAeNaTh 3HaUYCHUS KO3(PPHUIMEHTOB HHTEPIIOINPOBAHNEM

'HO,I[6I/IpaTB 110 CHp&BO‘lHOﬁ JIATEPATYpPC 3HAYCHHUA OCHOBHbBIX ITapaMETPOB 3Y6anOﬁ rnepcaadu

KonTposabHble BoNpockl NpH J0mycKke K padorte

1.IlpuBeaute knaccupuKalmio 3youaTslx nepeaay?

2. KakuMu 1T0OCTOMHCTBAaMH U HeJloCTaTKaMK 00J1aJjatoT 3y0uaThle nepeiadn?

3. B ueM cymHOCTh OCHOBHOM T€OpUH 3alleTIeHNs?

4. Yro Ha3bpIBaETCs 1IArOM U MOJYJIEM 3y0UaToro 3amernieHus ?

5. 13 xakux MaTepualioB M3TOTAaBIMBAIOT 3y0UaThie Koieca.

6. [louemy pexoMeHIyeTCsI IPUHUMATh IS HIECTEPHU MaTepral JYYIIero KauecTBa, 4YeM JIIs Kojieca?
7. Kaxkoif mapameTp 3y04aToii mepeaadu siBIseTCsl OCHOBHBIM?

8. Kakue criibl BO3HUKAIOT B 3allETUICHUH MIMHAPUICCKUAX 3yOUaThIX Kojec?

9. Kaxk Biuser uncno 3y0beB Ha UX (GopMy U IPOYHOCTD?

10. Ot kakux napamMeTpOB 3y6anor0 KOJI€Ca 3aBUCUT KOHTAKTHAsA BbIHOCJIIMBOCTH 3y6LCB?

3ananne

PaccunTtaTh OTKPHITYIO HMIMHAPUYECKYIO MPAMO3YOyIo Mepeaavy peayKTopa IpruBoIa KOHBeHepa u
MIPOBEPHTH Mepeady Ha KOHTAKTHYIO YCTaJIOCTh pa00UnX MOBEPXHOCTEN 3yOhEB, €CITM MOIITHOCTh Ha
BEIIyIIEM BaTy peayktopa Pi u yrioBast ckopocTs Bania Wi. [lepenarounoe uucio peaykropa .

PenykTop HepeBepCHBHBIH, NpeIHA3HAYCHHBIN JJIS JUTUTEIBHOM paboThl PH MMOCTOSIHHOM Harpy3ke
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JlaHHBIE CBOETO BapuaHTa B3sTh U3 Tabmuubl 11.

HOpH}IOK BbIIIOJTHCHUA 3aJaHUSA

O3nakomutcs ¢ 3agaHueM pucyHok 10.

W3 Tabmunp 11 BIOpaTh YMCIIOBBIE JAHHBIC 3HAYEHUS 110 HOMEPY CBOETO BapHaHTA.
BeruepTuts 3a1aHHYIO CXEMY.

3amucaTth JaHHBIE CBOETO BapUaHTa;

OmnpenenuTh Bpaliaonye MOMEHTHI Ha BaTy IIECTEPHHU U KoJleca;

Omnpenenuts g0MycKkaeMoe KOHTAaKTHOE HallpsDKEHUE 110 MaTepHaily KoJjeca,
Omnpenenuts g0IMycKaeMoe HallpspKeHHe U3ruda 1o MaTepualy HIeCTEpHU U KoJleca;
OmnpenenuTb MEKOCEBOE PACCTOSHUE U3 YCIIOBHS KOHTAKTHOM yCTaJIOCTH 3yObeB;

© o N R WNRE

Omnpenenuts npeaBapUTEIbHBIE Pa3MEpPhI KOJIECa;

=
o

. Onpenenutb MOAYNb 3yObEB;
. Onpenenutbh cyMMapHOE YUCIIO 3yObeB MIECTEPHU U KOJieca,
. OnpenenuTh OCHOBHBIE TEOMETPUYECKHE Pa3Mephl Mepe1adH;

el
w N P

. OHpeI[eJ'II/ITB CHJIBI B 3alICTIJICHHUHU KOJICC U OKPYKHYHO CKOPOCThb 3Y6anBIX KOJIEC,

[EEN
NN

. Onpenenuthd (pakTHIECKOE KOHTAKTHOE HAIPsDKEHHE pabOYuX MOBEPXHOCTEH 3yOheB;

=
ol

. IIpoBepUTH MPOUHOCTH 3yObEB IIECTEPHU U KOJIeca Ha U3TH0;
16. OdopmMuTh U ciaTh OTYET HA POBEPKY MPETIOAABATEINIO B KOHIIE 3aHATHS

Conep:xaHue oT4yeTa

-3aIUcaTh HOMEP MPAKTHUYECKOTO 3aHSATHUS;
- 3amMKcaTh HAMMEHOBAHHE MTPAKTUYECKOTO 3aHSITHS;

-BBIYEPTUTH CXEMY;

-TIepenucaTh MOJTHOCTHIO TEKCT 3a/1aHNUS;

-3aIMcaTh KPaTKOe JJAaHO B COOTBETCTBHH C BAPHAHTOM;

-IIPUBECTH TIOJTHOE PEIICHUE 3aa9l C KPATKHUMH MOSICHCHHSIMH,

-3al1CaThb BbIBOA O IMPOYHOCTH IIEPEaavn Ha I/I3FI/I6;

-3aIHCaTh CIIMCOK UCTIOJIh30BAHHOM CIIPAaBOYHONW | YUeOHOU JUTEpaTyphl (C 3aroJI0BKOM
«JIuteparypar).

bu6anorpadgus::

1. VBanos, M. H. Jleranu MamuH : y4eOHHK Ul CPEAHEro Mpo(dheccCHoHaNbHOrO o0pa3zoBaHus /

M. H. UBanoB, B. A. ®unorenoB. — 16-¢ u3z., ucnp. u gon. — Mocksa : W3narenbcTBo
HOpaiit, 2020. — 409 c. — (ITpodeccuonansrHoe obpazoBanue). — ISBN 978-5-534-10937-5.
— Tekcr : onextponsblii // OGOpa3zoBatenbHas minargopma HOpaifr  [caift]. —

URL.: https://urait.ru/bcode/456887
2. Omodwunckas, B. I1. [letanu MammH : KpaT. Kypc, IPAKT. 3aHATHS U TECTOBBIE 3aaHHs: yIeO.
nocobue / B. I1. Onodunckas. - 3-¢ u3., ucnp. u jom. - M. : @opym, 2021. - 231 c.

3. Kyxmuu H.I'., Kyknmuna I'.C. Jletanu mamuH. - M.: Beictrast mikona .2019.-383 c.
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IIpunoxenne 13

Pucynox 10 Hcxoonas cxema yurunopuueckou npsamo3yooti nepeoayu

Tabnuya 11 Hcxoownsie OanHvle

Bpamaomui Koapmumenr Teepaocrs
Ne MOMEHT ;n Tlepeaaromoe HIHPHHL m MaTepHana
AHTa | XOonaece, 13 BCHLA

T T | mepemmn v | RS | megeen | gy
1. 108 4.0 0,1 18 235
3, 120 2,0 0,125 19 240
3. 200 25 0,16 20 245
4. 250 3,15 0,25 21 250
5. 360 4.0 0,1 22 255
6. 480 5,0 0,125 23 260
7. 92 6,3 0,16 24 265
8, 110 2,24 0,25 25 235
9. 180 28 0,1 18 240
10. 220 3,55 0,125 19 245
11. 380 45 0,16 20 250
12. 520 5,6 0,25 21 255
13. 102 7.1 0.1 22 260
14. 108 2,5 0,125 23 265
15. 210 3,15 0,16 24 235
16. 260 4,0 0,25 25 240
17. 350 5,0 0,1 18 245
18. 460 6,3 0,125 19 250
19. 98 224 0,16 20 255
20. 115 2.8 0,25 18 260
21 190 3,55 0,1 19 265
22. 240 4.5 0,125 20 235
23, 340 5,6 0,16 21 240
24, 500 7,1 0,25 22 245
25. 85 4,0 0.1 23 250
26. 94 2,0 0,125 24 255
27. 106 25 0,16 25 260
28. 275 3,15 0,25 18 265
29, 368 4.0 0,16 19 270
30. 400 5.0 0,25 20 275
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IIpakTnueckoe 3ansaTne Nel2
Tema: «YepBsiuHble nepeaaun»

HaumenoBanue pa6orsl : «PacueT uepBSYHON Nepeaud Ha KOHTAKTHYIO IPOYHOCTb U U3THO».

]_le.]]b 3aHATHUSA: 3aKPEIIUTh TCOPETUICCKHUEC 3HAHUSA 10 H3y‘laeM0ﬁ TEME, IIOJIYUUTh IICPBUYHEBIC
HAaBBIKH IIPOCKTHBIX PaCyY€TOB, HAYUUTHCA I'PaMOTHO, I10JIb30BATbCA cnpaBquoﬁ

JIUTEPATYyPOM.

IIpuodperaeMble HABBIKM M YMEHM:

- BBIIIOJIHATh FEOMETPUYECKHE U KUHEMATUYECKUE PACUEThl YEPBSIYHBIX IIEpeiay,;
-IIPUMEHATh Ha IIPAKTUKE pAacyeThl HA IPOYHOCTh YEPBSYHBIX IEpeIay;
-OnpeAeNaTh 3HaUYCHU KO3(PPHUIMEHTOB HHTEPIIOINPOBAHHEM

'HO,I[6I/IpaTB 110 CHp&BO‘lHOﬁ JIATECPATYpPC 3HAYCHHUA OCHOBHBIX IMApaMETPOB IIeprI‘IHOI‘/’I nepcaadu

KonTposabHbie BoNpockl NpH J0mycKke K padore

1.IIpuBenute knaccu(UKAUIO YEPBIYHBIX TIEeperad?

2. KakuMu IOCTOMHCTBAaMH U HeJlOCTaTKaMH 00J1aJat0T YepBsIYHbIE Iepenadn?

3. 13 xakux cooOpaxeHui BHIOMPAIOT YUCIIO BUTKOB UepBsKa?

4. KakoBO MUHUMAaJIbHOE YUCIIO 3yObEeB YEepPBAYHOIO Kojeca?

5. 13 xakux MaTepuasioB U3rOTaBIUBAIOT YEPBAYHYIO apy?

6. [loyemy B uepBAYHOH Tepeaye BO3HMUKACT CKOJIbKEHHUE M KaK OHO BJIHSIET Ha paboTy mepeaadu ?
7. Kakoli mapaMeTp 4epBsSYHON Tepeaadu SBISETCS OCHOBHBIM?

8. Kakue cuibl BO3HHKAIOT B 3allCTUICHUH YePBIYHOMN TTaphl?

9. KakoBBI OCHOBHBIE BHJIBI Pa3pyHICHHUS 3yObEB YEPBIIHBIX KOJIEeC?

10. ITouemy n71st YepBAYHBIX MEpeIayd ONACeH MeperpeB?

3amanne

Paccuurath uepBsUHYIO NIEpeiavy peayKTOpa ¢ BEpXHUM PACIOI0KEHUEM YEepPBIKA. U MPOBEPUTH
nepe)]aqy Ha yCTa.]'IOCTB 110 KOHTAKTHBIM HaHpH)KeHI/ISIM nu HaHpH)KeHI/IHM 1/13r1/16a, €CJIN MOIITHOCTH Ha
BaJly uepBska P; u yrioBas ckopocts Basia Wi. [lepenarounoe uucio peaxykropa u. Pegykrop

HEpPEBEPCUBHBIN, MPeAHA3HAYCHHBIN JJIs ITUTEIbHOM paboThI IPH MOCTOSIHHOM Harpyske.
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Yepask BeimonHeH u3 ctanu 40X HRC 45...50, Benen koneca u3 OpoH3bl. JJaHHBIE CBOETO BapHaHTa

B3SITh U3 TaOMUIEl 12,

HOpHL[()K BbIIIOJTHCHUA 3aJaHUA

O3HaKOMUTCS C 33/JaHUEM PUCYHOK 11.

W3 tabauubl 12 BEIOpaTh 4NCIIOBBIE JaHHBIE 3HAUEHUS 110 HOMEPY CBOETO BapHUaHTAa.
BbruepTuTh 3a1aHHYIO CXEMY.

3anucarh JaHHbIE CBOETO BapHUaHTAa;

OmnpeznenuTs Bpalaroliie MOMEHTHI Ha Bally YepBAKa M KoJeca;

Bb10paTh 4ncia0 BUTKOB YeEpBsKa

Omnpenenuts JOIycKaeMoe KOHTAKTHOE HAIPSKEHHUE 110 MaTepHally BEHIIA KOJeca;
Omnpenenuts JOIycKaeMoe HapshKEHHUE U3ruda 1o MaTepually BeHIa KoJeca;

©oN R WNRE

Onpenenutb MEXOCEBOE PACCTOSIHUE YEPBSIUHOM Mepeayu;

=
o

. Onpenenuth KOdXPPHUIUEHT TUaMETpa YEePBsIKa ;

-
-

. Onpenenuth MOAYINb 3alleTICHUS;

. OnpenenuTh OCHOBHBIE T€OMETPHUYECKHE pPa3Mephl YePBSIKa,

. Onpenenutsb pakTrueckyro ckopocTh ckonbxenus u K.I1. /1. nepenauu;
. Onpenenuth CUJIBI B 3alICTUICHUH YEPBSIYHON Mepeaayu,

e el
g WM

. IIpoBepUTH MNPOUHOCTH 3yObEB UEPBAYHOI'O KOJIECA 10 KOHTAKTHBIM HANPSKEHUSM,

=
»

. IIpoBepUTH MPOYHOCTH 3yObEB KOJIECA MO HAIPSKEHUSIM U3ruoa;
17. Opopmuts U caaTh OTUET HA MPOBEPKY MPEINOIABATENIO B KOHIIE 3aHATHS

Conep:xaHue oT4yeTa

-3aMMcaTh HOMep MPAKTUYECKOTO 3aHATHUS;
- 3aMMcaTh HAUMEHOBaHHE PAKTUYECKOTO 3aHATHUS;

-BBIYEPTUTH CXEMY YEPBSUHOTO PELyKTOPA;

-[IepenucaTh MOJHOCThIO TEKCT 3aaHNUs;

-3aMMCcaTh KPaTKOE JAaHO B COOTBETCTBHHU C BAPHAHTOM,;

-TIPUBECTH TIOJTHOE PEIICHHE 33]]a9i C KPATKUMH MOSICHEHHUSIMH;

-3aIHMCaTh BHIBOJI O IPOYHOCTH TIepeIayn Ha H3THO;

-3aMucaTh CIUCOK MCIIOJIb30BAaHHOM CIIPAaBOYHON | y4eOHOM JIUTEpaTyphl (C 3ar0JI0OBKOM
«JIuteparypay).

bubéanorpadgus::

1. VBanos, M. H. Jleranu MamuH : y4eOHHK Ul CPEAHEro Mpo(dheccCHoHaNbHOrO o0pa3zoBaHus /
M. H. UBanoB, B. A. ®unorenoB. — 16-¢ u3xa., ucnp. u jgon. — Mocksa : M3marenbcTBo

IOpaiit, 2020. — 409 c. — (ITpodeccuonansHoe odpaszoBanue). — ISBN 978-5-534-10937
— Tekcr : omektponHbli // OOpazoBatenpHas 1miathopma IOpaitit [caiiT].
URL.: https://urait.ru/bcode/456887

2. Onodwunckas, B. I1. [leranu MalmH : KpaT. Kypc, IMPaKT. 3aHIATHS U TECTOBBIC 3aaHus: y4eO.
nocobue / B. I1. Onodunckas. - 3-e uza., ucnp. u gom. - M. : @opym, 2021. - 231 c.

3. Kyxmun H.I'., Kyknuna I'.C. Jleranu mamms. - M.: Beicias mkona .2019.-383 c.
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Tabnuya 12 Ucxoousie Oanmvie

Pucynok 11 Ucxoonas cxema uepssiuno2o pedykmopa

IIpunoxenne 14

Bapuanm | | 2 3 4 5 6 7 8 9 10
3a0aHUA

u 14 12,50 16 18 14 16 18 20 25 20
P4, kBT 7 5,5 6,5 5,0 45 6 8 45 3,0 3,8
W3, pan/c 140 130 155 150 190 105 230 120 275 115
Bapuanm |4 ¢ 12 13 14 15 16 17 18 19 20
3a0aHuUs

u 16 18 20 25 20 14 12,50 16 18 14
P., kBT 5,0 4.5 6 8 4.5 7 55 6,5 5,0 7,5
W1, pan/c 115 125 275 300 105 190 155 150 240 230
Bapuanm |5 22 23 24 25 26 27 28 29 30
3a0aHusA

u 16 18 14 16 18 14 12,50 16 18 14
P, kBt 45 3,0 7,5 45 8 3,5 7 8 7,5 6,5
W3, pan/c 300 105 90 150 159 140 130 115 125 275
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IIpakTnueckoe 3ansaTne Nel3

Tema: «PemeHHbIE IEpeaun»

HaumenoBanue padorsl : «Pacuer peMeHHO nepenadmn.

Henpb 3aHATHSA: 3aKPENUTH TEOPETUUECKHUE 3HAHUS 110 U3y4aeMOU TeME, MOITYUUTh IEPBUUYHbIE
HaBBIKU IIPOEKTHBIX PACUETOB, HAYYUTHCS TPAMOTHO, I10JIb30BAThCSI CIIPABOYHOM

JIUTEpPaTypOi.

IIpuoGperaemblie HABHIKM M YMEHHUSI

- BBIIIOJIHATH TCOMCTPUYCCKUEC U KHHCMATHUYCCKHUEC PACUCThl pEMCHHBIX IICpEay,
-OnpeCaACiIsATb 3HAYCHUA KOB(b(bPILIPI@HTOB HHTCPIIOJIMPOBAHHEM

-oI0MpaTh MO CIHPABOYHOW JIUTEpAType 3HAUCHHUS OCHOBHBIX IIAPAMETPOB PEMHS M PaCUYETHBIX
KO3 PHUITUEHTOB.

KoHnTpoJibHbIe BONpock NPH AoNycKe K padore

1.IIpuBenute kmaccuuKamuio peMEeHHBIX Mepeaad?

2. KakuMu TOCTOMHCTBAMH U HEIOCTaTKaMH 00J1aJaf0T pEMEHHBIE TIepeaadn?

3. Ha3oBuTe THUIIBI KIMHOBBIX pEMHEH U OXapakTepU3ynTe ux?

4. HazoBuTe THUIIBI IUIOCKUX PEMHEH U OXapakTepusyirte ux?

5. 13 xakux MaTepualioB U3rOTAaBIMBAIOT IIKUBBI PEMEHHBIX Iepeay?

6. IloueMy y HEKOTOPBIX IIKUBOB MJIOCKOPEMEHHBIX Nepeaay 000 JeNatoT BHITYKIBIM?
7. Kakoii mapaMeTp peMeHHOU TepeIavH SBIISICTCS OCHOBHBIM?

8. Kakue ompenenmTh HaTsSHKEHUE B BETBAX PEMHS ITpH paboTe mepeaadn?

9. B ueM CyIIHOCTb yCTaJIOCTHOTO pa3pyIIeHUs] peMHEN?

10. Hazoswure K.I1./I. pemeHHBIX mIepenaq?

3ananne

PaccunTaTh MI0CKOpEMEHHYIO Tepeaady OT SJIEKTPOABUTATEINS K PEYKTOP MPUBOJIA JICHTOYHOTO
TpaHcmoptepa . Tpedyemasi MOIITHOCTH dNeKTpoaBurarens Py, yrmosas ckopocts Wi. [lepenaTounoe
YUCJIO peMEHHOM nepenaun u. Harpyska 0ym3kasi K MOCTOSTHHOM, paboTa JByXCMEHHAs!.
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HOpH}lOK BBINIOJJHCHHSA 3aJaHUA

1. OsznakomuTCs C 3aJaHHEM PUCYHOK 12.

W3 tabmuibl 13 BRIOpATh YMCIOBBIC JaHHBIC 3HAUCHUS 110 HOMEPY CBOETO BapHaHTA.

3anucarh JaHHBIE CBOETO BapuaHTa

BbruepTuTh 3a1aHHYIO CXEMY.

ITo mpenaBaeMoii MOIIHOCTH | 1O YIJIOBOM CKOPOCTH IPUHATH ceueHue pemas [ 1, €.266] ;

JlJig IpUHATOTO CEYeHMsI PEeMHsI BEIOpATh BBHICOTY CEUCHHS PEMHS U MPUHSATH TUaMETpP MaJloro
mkuBal 1, €.263-264];

© s N

7. OnpenenuTsh CKOPOCTh PEMHS U CPABHHUTD €€ C JOIYCTHMOM;

8. OmpenenuTh pacueTHbIH Auamerp Oosbiioro mkusa[ 1, €.246];

9. OmnpenenuTh PpakTUYECKOE MEPEIATOYHOE YUCIIO;

10. OnpenenuTs MEXOCEBOE PACCTOSTHIE PEMEHHON Tepelauu;

11. BeruuciuTh pacyeTHyo JIMHY pemus [1, €.242];

12. ITpoBepuUTH TOJTOBEYHOCTh PEMHS TI0 YHUCITY IPOOETOB PEMHSI B CEKYHY;
13. Onpenenutsd yros o0xBata peMHeM Majioro mkusa [ 1, €.243];

14. OnpenenuThb A0MyCKaeMyko MOIIHOCTh , TIepeIaBaeMyto OJJHUM peMHeM [ 1, €.266];
15. OnpenenuTs YKCI0 PEMHEH B KOMILIEKTE mepeaaun ; [1, €.268]

16. Onpenenuth CUTy MPEIBAPUTEIBHOTO HATSHKEHUs peMHeii [ 1, €.268];

17. OnpenenuThb CUIIBI, IEHCTBYIONTUE HA BaJIbI;

18. OdopmuTh U caTh OTYET HA POBEPKY MPETIOAABATEINIO B KOHIIE 3aHATHS

Conep:xanue oT4yera

-3aIMcaTh HOMEP MPAKTUYECKOT O 3aHATHUS;

- 3aMMcaTh HAUMEHOBaHHE PAKTUYECKOT O 3aHATHS;

-BBIYEPTUTH CXEMY

-fiepenucarh MOJTHOCTIO TEKCT 3aJaHMs;;

-3aIUcaTh KPaTKoe JaHO B COOTBETCTBUH C BapHAHTOM;

-IIPUBECTH TIOJTHOE PELLIEHUE 337a4u C KPATKUMHU MOSICHEHUSIMH;

-3aIUcaTh BbIBOJ O MPUHSATOM BHJIE PEMHS;

-3aMKCcaTh CIIMCOK UCIOJIb30BAHHON CIIPAaBOUHON M yueOHOI JuTeparypsl (C 3arojI0BKOM
«JIuteparypay).

bubéanorpadgus::

1. WsanoB, M. H. Jletamu MaIuH : y4eOHUK IS CPEIHETO MPOQeCCHOHATBHOTO 00pa3oBaHus /

M. H. UBanoB, B. A. ®unorenoB. — 16-¢ u3xa., wcnp. u jgon. — MockBa : M3marenbcTBO
IOpaiir, 2020. — 409 c. — (IIpodeccronansroe odpazosanue). — ISBN 978-5-534-10937-5.
— Tekcr : onektponHbi // OOpazoBatenpHas miatpopma IOpaiit [caliT]. —

URL.: https://urait.ru/bcode/456887

2. Onodwunckas, B. I1. [leranu MaluH : KpaT. Kypc, IPaKT. 3aHIATHS U TECTOBBIC 3aaHus: y4eO.
nocob6ue / B. I1. Onodunckas. - 3-e uza., ucnp. u 1om. - M. : @opym, 2021. - 231 c.

3. Kyxmun H.I'., Kyknuna I'.C. Jletanu mamms. - M.: Beicias mkona .2019.-383 c.
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Tabauya 13 Hcxoonvle oanHbvle

fi

Pucynok 12 Cxema npusooa nenmouno2o mpancnopmepa.

S-JICHTOYHBIN TPAHCIOPTEP

IIpunoxenne 15

1-anexTponBurarenb; 2- peMeHHas nepeaua; 3-peaykrop; 4- LenHas nepeaaya;

Bapuanm |4 2 3 4 5 6 7 8 9 10
3a0aHusn

u 2 2,50 3 18 3,5 4 4.5 5 55 3]
Pi, kBt 1,1 1,5 2,2 3,0 4.0 15 2,2 4.0 5,0 75
W3, pan/c 140 130 155 150 190 105 230 120 275 115
Bapuanm |4 12 13 14 15 16 17 18 19 20
3a0aHus

u 2 25 3 35 4 45 5 55 6 2
P, kBt 15 1,1 3 55 4.5 7 3,5 2,5 5,0 75
W1, pan/c 115 125 275 300 105 190 155 150 240 230
Bapuanm | 51|55 | 93 | 24 | 25 | 26 | 27 | 28 | 29 | 30
3a0aHus

u 3 3,5 4 45 5 4 45 5 55 6
P4, kBt 25 3,0 7,5 45 1,1 3,5 7 8 45 6,5
W3, pan/c 300 105 90 150 159 140 130 115 125 275
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IIpakTnueckoe 3ansaTue Nel4

Tema: «Onopsl BaJoB U Ocei»
HaumenoBanue pa6otsl : «[log0op MOAMUITHUKOB MO JUHAMHYECKOHN TPY30MIOABEMHOCTH. .

Henapb 3aHATHSA: 3aKPENUTH TEOPETUUECKHUE 3HAHUS 110 U3y4aeMOU TeME, NOITYUUTh IEPBUUYHbIE
HAaBBIKU MPOEKTHBIX pacyeTOB, HAYYUTHCSI TPAMOTHO, II0JIb30BaThCS CIIPABOYHOMN

JITEPATypPOM.

IIpuoGperaemblie HABHIKM U YMEHH:

- BBIIIOJIHATD paCUCThI 110 OIPCACIICHUIO pallaJIbHbIX OIIOPHBIX peaKHI/Iﬁ MOJAINITHUKOB,
-OnpeCaACiIATbL 3HAYCHUA KOB(b(bI/II_II/IeHTOB HHTCPIIOJIMPOBAHHEM

-moj0upaTh TO CIPABOYHOM JUTEpaType 3HAYCHHS OCHOBHBIX IIAPaMETPOB TOIIMITHUKOB H
pacyeTHBIX KO3 (PHUIIMEHTOB.

KouTpoJibHbIe BOPOCHI NPH I0MyCKe K padoTe
1.13 xakux Aetajieil COCTOAT IOMIIUITHUKNA KAaUEeHUA?
2. KakuMu 1oCcTOMHCTBAMHY M HEAOCTATKAMH 00J1a1ar0T HOAIIUITHUKY KaueHus ?

3. HazoBHTE OCHOBHBIE THIIBI IIAPUKO- U POJUKOTIOAIIUITHUKOB MO KOHCTPYKIIUH H TJI€ OHU
MIPUMEHSIOTCS?

4. HazoBute Tunsl noamunaukos -408; 7305, 8105, 204?

5. 13 xakux MaTepuasioB U3rOTAaBIMBAIOT TeJla KaYeHUs , KOJIbLA U cenapaTopbl?

6. YkaxxuTe OCHOBHBIE IPUYMHBI BBIX0/1a U3 CTPOS MOIIUITHUKOB KaueHUs1?

7. Uto Takoe 6azoBas craTHUECKasi IPy30MOAbEMHOCTh ITOAIIUITHUKOB KaueHUs ?

8. MoryT i paganbHbIe TIAPUKOTIOANIUITHUKA BOCTIPUHIUMATh OCEBYIO HArpy3Ky ?

9. Jlnst yero mpuMeHseTCsI cMa3Ka MOIIIAITHIKOB KAYeHHS U KaK OHA OCYIIECTBIISETCS ?

10. Ot 4ero 3aBUCHUT JOITOBEYHOCTH ITOIIINITHAKA?

3amanne
Jlnst Beqyiiero Balia IWIMHIPHYECKON MpIMO3yOoi Tiepeiaud  peayKTopa noaoopath mo
I'OCTy mapukonoamunHuky 1,2 paauansabie. Ha 3yObs mecTepHu NeHCTBYIOT CHITBL: OKpYyKHas Ft,

panuanpHas Fr =0.364 Ft.
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JuameTp mand Baia d, Hactora Bpaienus N, yacrota Bpamierust N=95000/mMun. Paccrosaue a=1,6 d,
TpeOyemast fonroBe4HOCTh MoAMMKIHKUKA L.y, Pabovas Temneparypa t< 100° C. [lanHble cBOETO
BapHaHTa B35ATh 10 Tabauue 14.

HOpH}IOK BbIIIOJTHCHUA 3aJaHUSA

1. O3HakomwuTCS ¢ 33JJaHUEM PUCYHOK 13.

2. W3 tabmuiel 14 BEIOpaTh YKMCIIOBHIE JAHHBIC 3HAYCHHS TI0 HOMEPY CBOET'O BapHUaHTA.

3. 3ammcaTh TaHHBIC CBOETO BapHaHTa

4. BblYepTHTH 33JaHHYIO CXEMY.

5. Haueprtuth pacueTHyI cxemy HarpyxeHus Bajia cwiamMu Ft m Fr, a Taxxke ONpopHBIMH

peakuusMHU B ABYX B3aUMHO NEPIEHAUKYISIPHBIX IIO0CKOCTAX XY u XZ
6. OnpenenuTh ONOPHBIE PEAKIIMH B TOPU3OHTAIBHON U BEPTUKAIBHOMN MIIOCKOCTSIX:
a. (XZ) Rir = Ry=Ft /2,
b. (XY)Rys=Ra=Fr/2;
7. OnpenenuTs pe3yabTUPYIOIUE paiialIbHbIe PEaKIIUU MOAMLUITHUKOB OTHOCUTENILHO OIOP:
a. Ryu=Rx=+/R?, + R%=JR%, + R3;
8. BBumy otcyrctBus oceBod cmibl Fa =0 BbIOMpaeM MIApUKOMOAIIUITHUKKE paJuaibHbIC

OJTHOPSITHBIE,

9. Ilpunumaem pacuerHbie k03 durmentsi [1, €.331];

10. OnpenenuTh SKBUBAJICHTHYIO HATPY3KY IS paAHaIbHOTO IMIAPUKOO IIAITHIKA,

11. BelYMCIUTDh pacyeTHYIO OJATOBEYHOCTh MOAMIMITHUKA ( MOJYy4EHHOE 3HAYCHUE JIOJDKHO OBITH
TpeOyeMoro, B NPOTUBHOM Cllydae HEOOXOIUMO NPUHATH MOMIIMIHHUK CpPEIHEH cepuu U
MOBTOPUTH pacueT)

12. OdopmuTh 1 caTh OTUET HA MPOBEPKY MPETIOAABATEINIO B KOHIIE 3aHATHUS

Conep:xaHue oT4yeTa

-3aIUcaTh HOMEP MPAKTUIECKOTO 3aHSATHS;
- 3alMCaTb HAUMCHOBAHHNEC NMPAKTUYCCKOT'O 3aHATHUSA,

-BBIYEPTUTH CXEMY

-TiepenucaTh MOJTHOCTHIO TEKCT 3aaHMUS;;

-3aIUcaTh KPaTKoe JaHO B COOTBETCTBUU C BAPHAHTOM;

-IIPUBECTH TIOJTHOE PEIIEHUE 3aa4u C KPATKHUMHU MOSICHEHHSIMH,

-3aIUCaTh BHIBOJ O BBIOOpE TOIIINITHHKA,

-3aIMCaTh CIIMCOK UCTIOJIh30BAHHOM CIIPAaBOYHONW | YUeOHOM JTUTEpaTyphl (C 3aroJIOBKOM
«JIuteparypar).

bu6anorpadgus::

1. Vanos, M. H. Jleranu MammuH : y4eOHHK Ul CPEAHEr0o Mpo(dheccCHoHaNbHOrO o0pa3zoBaHus /

M. H. UBanoB, B. A. ®unorenoB. — 16-¢ u3z., ucnp. u gon. — MockBa : W3narenbcTBo
HOpaiit, 2020. — 409 c. — (ITpodeccuonansrHoe obpazoBanue). — ISBN 978-5-534-10937-5.
— Tekcr : onextponsbiii // OOpa3zoBatenbHast minatgopma HOpaitr  [caift]. —

URL.: https://urait.ru/bcode/456887
2. Onodwunckas, B. I1. letanu mammH : Kpat. Kypc, MPaKT. 3aHATHS U TECTOBBIC 3aaHUs: yuel.
nocobue / B. I1. Onodwunckas. - 3-¢ uz., ucnp. u goim. - M. : @opym, 2021. - 231 c.
3. Kyxmun H.I'., Kyknmuna I'.C. [letanu mamuH. - M.: Beictrast mikona .2019.-383 c.
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Tabnuya 14 HUcxoomuvle Oanmbie

Pucynox 13 Hcxoonas cxema

o 1'.

Ipuio:xxkenue 16

Bapua [ 2 3 4 5 6 7 8 9 10
Hm
Ft, kH 2 2,50 3 4 35 4 45 5 55 6
d, MM 20 25 30 35 40 45 50 55 60 65
Ly u | 12-10° | 20-10° | 10-10° | 15-10° | 12-10° | 15-10° | 12-10° | 20-10° | 10-10° | 10-10°
Xapak v v v v
TEP MEPEN . sauum | Jlezkue MEPE srauum | Jleakue MEPE | Teakue | 3nauum epert
Hany3 Hole MOoJIYKU MmoJadyKu Hoie MmMoJuYKu MmoJyKu rote MoJyYKu moJauyKu noie
- MmoJyKu moJjiyKu moJyKu moJiyku
BZ’,’:“ 11 12 13 14 15 16 17 18 19 20
Ft, kH 2 2,5 3 35 4 45 5 55 6 2
d, MM 60 65 25 30 35 40 45 50 55 25
Ly a | 20-10° | 12-10° | 15-10° | 10-10° | 12-10° | 20-10° | 15-10° | 12-10° | 10-10° | 20-10°
Xapak- v Vv Vv
TEp 3nauum ML Heaxue | 3nauum MEPE N Heaxue | 3nauum M THeaxue | 3nauum
Harpys MoJ4YKu Hote moJyKu moJiyku Hote MmoJyKu modyKu rote moJdyKu moJdyKu
K1 moadKu moadku moJjadKu
Bapua| 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
Ft, kH 3 3,5 4 4,5 5 4 4,5 5 55 6
d,mva | 30 35 40 45 50 55 25 30 35 40
Lypu | 12:10° | 10-10° | 15-10° | 20-10° | 12-10° | 10-10° | 12-10° | 15-10° | 20-10° | 12-10°
Xapak v v v
TEP Teexue | 3nawum |~ P | Teaxue | 3nauum | TP | Jleekue | Zuavum | VNP | Teaxue
Harpy3 moJ4Ku moJj4Ku Hole moJjdyKu moJjdyKu Hole moJiykKu moJiykKu Hole moJj4Ku
K moJjdyKu moJYyKu moJj4Ku
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3aKjIoueHue

[lenpl0 JaHHBIX METONMYECKHUX YKa3aHUH SIBISETCS YETKOEe O0ecleYeHUue OpraHu3aliu
IIPOBE/ICHUS NPAKTHUECKUX 3aHATUHA. B moscHuTEenpHON 3amMcKe K METOJMYECKUM YKa3aHUSAM IO
BBIIIOJTHEHUIO IPAKTUYECKUX 3aHATHM MO Yy4yeOHOW JUCUUIUIMHE « TeXHHYecKas MEeXaHHKa»
MpeIHAa3HAYEHHBIX IS CTYIACHTOB BceX (opM oOydenwus 1o crernuanbHocTH 15.02.08 «Texnomorus
MalmMHOCTpoeHus» U cneumanbHocTH  15.02.14«OcHamenne  cpeacTBaMu  aBTOMATH3aLMU
TEXHOJIOTUYECKUX MTPOLIECCOB U MTPOU3BOACTB) MOAPOOHO U3JI0XKEHA :

-METOJIMKa MPOBEICHMSI TPAKTUYECKUX 3aHATHUH;
-IOPAI0K 0(OPMIICHHS OTYETA O MPOJIeIaHHON padoTe;
-KpUTEPUH OLIEHOK;
-pEKOMEHYEMBbI CIIUCOK JINTEPaTyphl.
Hacrosimue meronnyeckue ykazaHus IOMOTAIOT CTy/IeHTaM Bcex (opM o0ydeHus:
- 3aKpENUTh TEOPETUUECKHUE 3HAHUS 110 MPOMUIEHHBIM TEMaM;
- TIPH BBITIOJIHEHUH 33JaHUI OPUEHTUPOBATHCS B BEIOOPE CIIPABOYHOM JTUTEPATYPHI;
- IpPUHUMATh CAMOCTOSITEJbHBIC PELICHUS IpU BBHIOOPE KUHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHUYECKUX Iepeaay
B xone BbINOMHEHUS NMPAKTUYECKUX 3aHATUH Yy CTYACHTOB (OPMUPYETCS aHAJIUTUYECKOE U
JIOTUYECKOE MBIIUIEHUE, BO3PACTAET YPOBEHb TEXHUUECKUX 3HAHHM, pa3BUBAETCs yMEHUE MPOBOJUTH
MOHHUTOPHHT M aHAJIN3 NOJIYYEHHOW HHpOpMaLny.
B 3amaHuax naHbl Bce HEOOXOAMMBIE CCBUIKH Ha CIIPABOYHBIN MaTepuall, HEOOXOIUMBIH JUIs
IIPOBEJICHUS pacyEeTOB U aHAJIM3a O MPOJIETaHHON paboTe, UTO MO3BOJSET SKOHOMUTH Y4eOHOE BpeMs B
IIPOLIECCE 3aHATHUS U IOMOTAET CTY/IEHTaM , IPOITYCTUBIINM 3aHATHS CAMOCTOATEIBHO pa3o0paThesi ¢

MPAaKTUYCCKUM 3aTaHUCM.

TemaTnka MPAKTUYCCKUX 3aHATHI OXBaThIBAC€T HaKOOJIee 3HAUNMEIC pa3aciibl ((TeOpeTI/ITICCKOP'I

MEXAaHUKH, ((COHpOTI/IBJ'IeHI/Iﬂ MaTCpHaIoB» U «HeTaﬂeﬁ MalInuH».

HaBwiku u 3HaHUSA , IOJTYYCHHBIMHU CTYACHTAMHU, IIPU BBIITOJTHCHUHN NPAKTHICCKUX 3aH${TI/II71,
MMpEACTABJICHHLIX B )IaHHOI\/'I MCTOI[PI‘-ICCKOfI pa3pa60TKe, co3aanayT HCO6XOI[PIMBII>1 0asuc 3HaHUM JJIsL

pelICHU MPOU3BOACTBCHHBIX 3a/1a4 HAa IIPAKTUKE B XOAC pr,[[OBOﬁ JACATCIIBHOCTH.
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Cnmcok ucnoJib3yeMoii JUTepaTyphbl:

OcHo6éHble UCMOUHUKU:

1. Monoraukos, B. 5. Texandeckas MexaHnuka : yaeonoe mocodue / B. SI. MonoTHHKOB.

2. — Cankr-IlerepOypr : Jlanb, 2021. — 476 c. — ISBN 978-5  8114-2403-0. — Texkcr :
ANEeKTPOHHBIH // JIaHb : aeKTpoHHO-OuOHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/156926

3. 2.Texunueckas mexanuka : yueOnuk / JI. H. I'yaumosa, FO. A. Enudannes, D. f. Kusaro, A.
B. MakapoB. — Cankr-IlerepOypr : Jlans, 2020. — 324 ¢. — ISBN 978-5-8114-4498-4. —
Texcr : oanextponssiii / Jlanp @  snekTpoHHO-OMOMmMoreuHas cucrtema. —  URL:
https://e.lanbook.com/book/148215

4. HUsanoe, M. H. Jletanu MamiuH : y9eOHHUK JUIsS CpelHEro npodeccruoHasbHoro oopasopanus /

M. H. UBanoB, B. A. ®unorenoB. — 16-¢ u3xa., wcnp. u jgon. — Mocksa : M3narenbcTBo
IOpaiit, 2020. — 409 c. — (ITpodeccuonansroe obpazoBanue). — ISBN 978-5-534-10937-5.
— Tekcr : oanekrponsblii // OOpa3oBartenpHas 1natrdopma HOpait [caiit]. —

URL.: https://urait.ru/bcode/456887

5. 4.Apkyma, A. . Texnuueckas MexaHuka. TeopeTndyeckass MEXaHUKA U COTIPOTHUBIICHUE
Mmatepuaios : yueOHuk / A. U. Apkyma. - 9-e uzn. - M. : URSS, 2020. - 352 c.

6. 5.0pnmenu, Anekceir AnekceeBud. D75 TeopeTuueckas MexaHUKa : yueOHOoenocooue
/A.A.Dpnenu, H.A.Dpaeaun.— 2-e uzn., crep. — M.: KHOPYC, 2020. — 204 c. —
(bakanaspuar). ISBN 978-5-406-05956-2URSS. 2016. 352 c. ISBN 978-5-9710-3233-5.

Hnmepnem-pecypcol u 0ononnumenvhvie UCHOYHUKU:

7. 6.0mo¢dunckas, B. I1. Jleranu MammH : Kpat. Kypc, IPaKT. 3aHATUS U TECTOBBIE 3a/IaHUs: y4e0.
nocodue / B. I1. Onopunckas. - 3-e uz ., ucnp. u goi. - M. : ®opym, 2013. - 231 c.

8. 7.Apkyma, A. WM. PyKOBOJCTBO K PELICHHUIO 3a/1a4 TI0 TEOPETUIECKON MEXaHUKE : y4el.
nocobue / A. U. Apkyma. - 4-e u3a. - M. : URSS, 2014. - 288 ¢

9. 8.DnexTpoHHBIN yueOHMK 1o qucuuiuinbe: “‘Teopetnueckas Mexanuka”. dopma
noctyna:http://de.ifmo.ru/bk _netra/start.php?bn=29.

10. 9.OnekTpoHHBIN Y4eOHBIN Kypc 1o nuctuuinaeConpoTuBinenne MmarepuainoB”.dopma
noctyma:http://mysopromat.ru/uchebnye_kursy/sopromat/.

11. 10.2nexTpoHHbIily4eOHbIIIKypcnioaucuuIuinae’ Jletanu mamun”. @opma focryna:
http://www.detalmach.ru/.
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Ipunoxenue A

IMpumep 1.

JIByXcTyneH4aThlid CTaabHOU OpycC , JJIMHBI CTYTIEHEW KOTOPOro YKa3aHbl Ha
cxeme, HarpyxeH cuiamu Fi, F, F3 TIocTpouTs a1topel MpOJOIBHBIX CHII U
HOPMAaJIBHBIX HATPSHKEHUH 1o amiHe Opyca. Onpenenuts nepemenieHne Al CBo6o1HOTO
KoHI[a Opyca, mpunsis E=2-10° MIIA.

Hano: F1=25 xH
F,=41 xH
F; =18 kH
A;=1,6 cm®
A=2,1 e’
Pemienue:

1. OrmeyaeM ydacTku Ha Opyce
2. OmnpenernsieM 3HAYCHUS TTPOJIOILHON CHJIBI HA YYacTKax:
N| = Fl =25 xH

Ny = Fy- F,=25-41 =16 kH, Ny = Fy— F,=25-41 =— 16 xH
Ny = F,— F,— F3=25-41 —18 = =34 xH
CrpoumM 3110py NpoAOJIBHBIX CHJL.
3.BpruncnsieM 3Ha4€HUSI HOPMAJIbHBIX HANPSHKECHUM:

01= N /A1 =25-10%/ 1,6:10* = 156 H/Mm*=156 MITIA
on=Ny/A=—16 10/ 1,6:10° = —100 H/mm* = —100 MITA
om= N /A=—16 10*/2.1-10° = =76 H/mm* = 76 MITA
o= N /A=—34-10%/ 2,1 10* = —162 H/mm® = —162 MIIA
Ctpoum 310py HOPMaJTBHBIX HAMIPSKEHUN

4. OnpenensieM iepeMeIIeHne cBoOOTHOTO KOHIIa Opyca:

Al = Al + Al + Al + Al
Aly =N, Iy E-A;=25-10%0,4-10% 2-10° - 1,6-10° = 0,312 MM
Al =Ny by /E-Ay=—16 -10%0,4-10% 2:10° - 1,6:10* -= —0.2 MM
Aly= Ny by / E-A;=—16 -10%0,5-10% 2-10°-2,1-:10* =—0.19 MM
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Al =Ny by /B Ay=—34-10%0,3-10%/2:10°-2,1- 10> =0.242 mm
Al =0,312-0.2 —0.19 —0.242 = —0,32 Mm

bpyc 6yner cxar Ha 0,32 MM

g
F & Fi
{337 m ] a1 Ay Hag
i)
28
2
A xH
r
e
173
i
o Jl"ff?ﬂ

Pucynox 1. Jlgyxcmynenuamolii 6pyc ¢ sn0opamu HOpMAibHbIX CUTL U HOPMATLHBIX
HanpsceHul
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IIpumep 2.

J11s 3a1TaHHOM IBYXOMOPHON OaJIKi OMPEENIUTh PEAKIIMH OTIOP, MOCTPOUTD
AMIIOPHI MOTIEPEYHBIX CHIT U M3THOaromux MoMeHToB. [logo0pate u3 ycnoBus
MPOYHOCTH Pa3Mephl MOMEPEYHOTO CEUCHHS IPSIMOYTOJIbHHKA , TpUHSB h=2D.

Cuaurats [c] =150 MITA
F=10 xH
F, =20 xH
M=15 xH'm
Pemenne :
1.OnpenensieM ONOpHBIE PEAKIIMU U TPOBEPSIEM UX HAWICHHbIC 3HAUCHUS

> M=0; —F,.- AC +Rg-AB —F;-AJl +M=0
Rg=(F;.- AC+F;-AJI-M )/ AB=(20-4+10-12 -15) /10 =18.5 xH
> Mp=0; F,.- CB-Rs-AB +M —F;-BJ1 =0
Ra= (F;.- CB—F'BJI+M )/ AB=(20-6—10-2 +15) /10 =11,5kH
ITposepka ;> Y =0, Ry +Rg — F1— F, =0,
18.5+11.5-20-10 =0

Peakiuu onop onpeneneHsl BEPHO.

2.Jlenum OasiKy Ha y4acTKH 10 XapakTepHbIM ceueHusiM A, B, C, J]

3. OnpenensieM B XapaKTEPHBIX CEUEHUSX 3HAUYCHUS TONIEPEYHON CHIIBI U CTPOUM
3IIOPY CJIEBA HAIIPABO

Qa=Ra=11,5xH

Qcnes= Ra=11,5 kH

Qcnpas= Ra— F2=11,5 =20 = =8,5 kH

Qsses= Ra— F>=11,5 20 = —8,5 xkH

Qpmp= Ra—F2 + Rz =11,5-20 + 18,5 =10 kH
Qu=Ra—F, +Rg=11,5-20+18,5=10kH

4. OmnpenensieM B XapaKTEPHBIX CEUCHMSIX 3HAUCHHSI U3THOAIOIEr0 MOMEHTa U
CTPOMM 3IIOpY
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M,=0

Mc=Ra'AC = 11,5-4= 46 kH'm

Mpes= Ra-AB — F,-CB=11,5-10-20-6 = —5 kHm

Mgny= Ra'AB — Fp>CB— M= 11,5-10-20+6 -15=—20 kH"m

Mp= Ra'AD — F,-CD+ Rg'BD- M= 11,5-12-20-8+18.5-2 -15= 0 kH"m

5.BeruncinsieM pa3mepsl ceueHus 0aaky U3 yCIOBHM MPOYHOCTH HA U3THO ,
NPUHUMAs CEYCHHUE - IPSIMOYTOJBHHUK , IpUHSB h=2D.

Wx=M mad/ [0] =46 -10° /150 =0.306-10° mm®, mcmone3yst popmyny Wx=bh?*/6

U yuuThiBasg, 4yto h=2b Haxomum

3|6 Wy _ 3[6:0.306-106
b=J 4x=\/ T /MM

h=2-77=154mm

Urak, ceuenue opyca 77x154mm

BrluepunBaem pacueTHyro cxemy Opyca, HAHOCHM Ha HEW CHJIbI, pEAaKLIUH OIOop,
MOMEHTHI U 110 PACYETHBIM 3HAYEHUSIM CTPOUM 3ITIOPY MOMEPEYHBIX CUII U U3THOAOIINX
MOMEHTOB.

Cnmcok UCnoJIb3yeMoii JJuTepaTyphbl:

1. Apkyma A.W. Texuuueckast mexanuka. TeopeTnueckass MEXaHUKA U COTPOTUBJICHUE
MaTepuaioB: YueOHukK. - M.: Beicmias mkona, 1989.-352c.

2.0pnemn A.A. Mensenes 10.A., Opnenn H.A. Texuuueckass MeXaHHKA.
Teopernueckas  mexanuka.  CONpOTUBICHWE  MaTepHaoOB.  YUYEOHWK IS
MaITHHOCTPOUTEBHBIX CICITUATN3NPOBAHHBIX TEXHUKYMOB. — 3-€ H3/., epepad. u JOTI.
— M. Beicmias mkomna. 1991 — 304 c.

3.IToxposckuit B.E., Cromsapuyk A.U. Texunueckas Mmexanuka.-M.:Bpiciias mkorna,
1990-160c.
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Pucynok 2. Hcxoounas 6anka c aniopamu nonepeuHvlx cuil U u3eudaruux MoMeHmos
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IIpumep 3.

PaccunTtaTh OTKpBITYI0 LHMJIMHAPUYECKYIO MNPAMO3yOyro mepenady penykropa
NPUBOJA KOHBEWEpa W MPOBEPUTH Mepenady Ha KOHTAKTHYK YCTaJIOCTh padOuYux
MOBEPXHOCTEH 3yOBbEB, €CIIM MOIIHOCTh Ha BEIyIIeM Bally peaykropa P; u yrmomas
ckopocTh Bana Wj. IlepemarouHoe uucio pemaykropa u. PenykTop HepeBEepCHBHBIN,
npeIHa3sHAaYeHHBIN IS TUTENbHONU paboThl MPU MOCTOSTHHOW Harpy3Ke.

Jlano:

P,-7,5 kBt

w;=48 pan/c

n=3,5

Mapka ctanu mectepHu u koseca -40X

TepmooOpaboTKa — yay4lieHue

Pucynoxk 3. Hcxoonas cxema yununopuueckoi npsamo3yooti nepedayiu

1.Onpenensem BpaliaroIire MOMEHThI Ha Bajly IIECTEPHH U Bally KoJjeca:
T,=10°-Py/ w; =10°-7,5/48 = 156 H- m
T,=T;y - n=156-3,5:0,95=518 H- m ,
/1€ M— KIIJ{ OTKPBITON LUIMHAPUYECKOW TpsiMo3yOoH mepenayu

2. [Ins1 3aJaHHOM MapKH CTaJId U TEPMOOOPaOOTKH 3y0UaThIX KOJIeC BbIOMpaem
3HAYEHUS TBEPJOCTH U Mpeesia TEKYUECTH

nis mecrepan HB1=269...302; HB,,=286
nis koneca HB,=235...262; HB,.,=249 [1,c.125]

3.0npenensemM A0IycKaeMoe KOHTaKTHOE HaIpsDKEHHUE 110 MaTepralty KoJeca,
KaK MEHee MPOYHOTo MO CPAaBHEHUIO C MPOYHOCTHIO MaTepuaia HeCTepHH Mo hopMmyIie:
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[0 4] = KuL " [0 wol2;
rae Ky — ko3 duiimenT JoaroBeYHOCTH, PU JUTUTEIbHON padoTe Ky =1
[0 wo]o= 1,8 - HB2cp +67 = 1,8 -249 +67 = 515 H/mm?

4.0mpenenseM J0MyCKaeMoe HapsDKSHHUE U3ruda Ui MaTepralia MIeCTepHU U
KoJjieca o popmyie:

[0 )i =KeL [0 rols
[0 )2 =KeL [0 o2,

rie [0 roli ¥ [0 Fo]2 JOIyckaeMoe HampsDKeHHE U3ruoa 1 MaTepuaia IMeCcTePHU U
KoJeca

[0 £0]1=1,03 - HB,,=286 - 1,03= 295 H/mm’
[0 £0]>=1,03 - HB,,=249 - 1,03= 257 H/mm’
rae Ky — KoappuuueHT 10aroBeYHOCTH, pU JJIUTENbHOM padote Kg =1
[0 £]1= 295 H/mm®
[0 £],=257 H/mm*
5.IlpunumMaem pacueTHble KO PUIIMEHTHI
Koad¢uimenT mupunbl BeHI1a OTHOCUTEIBHOIO MEXOCEBOTO PACCTOSIHUS
Y, =b,/a
¥Y,=0.4...0,5[1. c.137]

Boruucnsiem ko3 (GUIMEHT MUPUHBI BEHIIA OTHOCUTENBHOTO JEIUTEIBHOIO JuaMeTpa
LIECTEPHHU:

ve= 0,5 ¥, (ut1)=0,5:0,5 (3,5 + 1)=1,12

Koadduiment HepaBHOMEPHOCTH paclipeAesieHHs] Harpy3Ku M0 JJIMHE KOHTYpa 3yObeB
KHB=1

6.0npenernseM MeXOCEBOE PACCTOSIHUE MEPENAYN U3 YCIIOBUS KOHTAKTHOM
YCTaJI0CTH paboUYnX MOBEPXHOCTEH 3yOhEB:

ay=49,5(u+1) - NV T Ky (¥, - u?-[o,]°)=49,5(35+1)-V 5181000 -1 /0,5
3,5%-5152%=152 mm

[Tpuanmaem a,, =160 mm [1, €.137]

7. OnpenenseM NMpeaBapUTeNbHbIE Pa3MephI KoJleca:
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3,5
d,=2-ay - w/(utl)=2-160 - 351" 249 mm

mupuHa BeHma b, = ¥, - a,, =0.5 -160 =80 mm

8. OmnpenernsieM MOTyJIb 3yObeB U3 YCIOBHUS 00CCTICUCHHUSI WX PaBHOU
KOHTAaKTHOU Y U3TUOHOW MPOYHOCTH TI0 hopMyIie:

m>2 - Ky Tof (dy - by [0 £], =2-6.8-518- 10° /249 - 80 -257=1.37,
rae K, =6,8 BcmomorarenbHbild KO3 HUITHEHT
npuauMaeM M’'= 1.3 -m =1,3-1,37=1.78
npuaEMaeM m' =2 [1, ¢.114]
9. OnpenenseM CyMMapHOE YHCIIO 3yObEB M YHCIIO 3yObEB IIECTEPHU U KoJieca:
zy=2a,/ m=2-160/2=160
Z,= zy /(n+1)=160/(3,5+1)=36
Z,= 7y - 7;- 160-36=124
10. Ompenensiem GpakTUIECKOE YHCIIO MepeIayn:
u' =2,/ z,=124/36=3,44
11. OnpenensieM OCHOBHbIE T€OMETPUUYECKUE Pa3MEPhI epeaayu:
JeNUTENbHBIC TUaMEeTPhI IECTEPHH U KoJeca:
d, =m’ -z, =2- 36=72 Mmm
dy =m’-z, =2-124=248 mm
IIPOBEPsiEeM MEKOCEBOE paccTosHue ay,, = (di+ dy)/2=(72+248)/2=160 MM

JMaMeTPbl OKPYKHOCTEH BEPIINH 3yObeB MICCTEPHH U KoJeca: O,; = d;+2m'=72+2 -
2=T76MM

da = dy +2m’ =248+2-2=252 mm
IITUPWHA BEHIIOB
koieca: b= ¥, a,,=0,5-160=80 Mm
mecrepau by = by +2...5=85 mm
12.0npenenseM CpeIHIOI OKPYKHYIO CKOPOCTh KOJIEC M HA3HAYAEM CTEIEHb

TOYHOCTHU HUX HU3I'OTOBJICHH .
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9 = wy-d/2 =48- 72-10°/2=1,7 m/c
[Tpuaumaem 9-10 crenens TouHocTu[ 1, c.121].
13.0mpenenseM CUITbI B 3aLEIJIEHUU KOHUYECKUX 3y0UaThIX KOJIEC:
okpyxHyto city F=2T,/ d, =2- 518 - 10°%/248=4177 H
pPaANaIbHYIO CHITY
Fr = F¢ tgay =0,36 4177=1503 H
14. Yrounsem ko3 GUIMEHT IMHPUHBI BEHIIA Kojieca q= b, d;=80/72=1,1
Kpup-=1.07 [1,c.139]
Kpv=1,2 [1, c.138]
Kn~=1,14 [1, c.141]
15. IIpoBepsieM KOHTAKTHOE HANPSYKEHUE PabOYUX MOBEPXHOCTEN 3yObEB:

0,=436 VFt(n + 1) KyyKyg /d2- b2 < [0,]

O'H:436\/4177 -4,5-1,07 -1,2/248 80=480H/Mm*< 515 H/MMm2

16. OnpenensieM kodhuiueHTs PopmbI 3y0a MIECTEPHU U KoJieca:
Yr=3.7
Y, =3,61[1, ¢.142]

17. TIpoBepsieM MPOYHOCTH 3yObEB MIECTEPHU U KOJIeca Ha U3THO :
or1= Yer [F/bom] KeKpp< [oF ]2
0:1=3.7 - [ 4177/-80-2] 1,4:1,22 =165 H/Mm*< 295 H/mm?

3,61

— =164 H/mm2< 256 H/mm?

0r2=0F1 Yol Y= 165

BbiBoa. YCI10BUSA IPOYHOCTH BBITIOJHEHO .

Pacuer 3yOuaroit nmepenayu Npou3BeCH BEPHO.
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IIpumep 4.

Benymuii Bas IUIUHAPUYECKOTO KOCO3YOOT0 peIyKTOpa YCTAaHOBJICH Ha
paauagbHO-yIOPHBIX ITapukonoamunmHaukax 1u 2. Yacrora Bpamienus N= 1430 o6/muH.
Ha mectepHio neHCTBYIOT CUJIBI: OKpYykHas F; panuaneHas Fr. oceBas F, . [luamerp
JCTUTEILHON OKpyKHOCTH mecTepHu d; =50 MM, pacctosaue =70 MM

Omnpenenuth pacueTHYIO JOJITOBEYHOCTD Lo OoNiee HarpyXKeHHOTO MOAIIUITHIKA
Pa6ouas Temnepatypa nogmmumnuaukos t < 100°C.

XapakTep Harpy3ku — C YMEPEHHBIMU TOJTYKAMM.
Jlano:
Ft:2.7 kH

F~=1.1 kH
F.=0,9 kH

VYcnoBHoe 0003HaYeHUE noamuiHuka -36307

Pucynox 4. Hcxoounas cxema

Pemenmue :

1. Jlns 3aganHoro tunopaszmepa noamunauka mo ['OCTy BeiOupaem:
C,=482 kH; d=60MMm; D=110mMm; B=22 mm

Yron korrakra @=12°
2.BpluepunBaeM pacueTHYIO CXeMy HarpyxeHus Bajia cuinamu F F, F, a Takxke

OIIOPHBIMH PCAKIHUAMHU B IBYX B3AUMHO HNCPICHAUKYJISIPHBIX IINIOCKOCTAX XY U XZ

3. Onpenensem pacCTOSTHUE OT TOPLEB MOIIUITHUKA IO TOUYEK MPHUIOKEHUS
OTIOPHBIX PEAKLINN:

a = 0,5(B+0,5(d+D)tga = 0,5+ ( 22 +0.5(60+110) -0.21 = 20 mm
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4.0npenensieM OMOPHBIC PEAKIIMK ITOIIIMITHUKOB B BEPTUKAJIBHOH TNIOCKOCTH Ry, 1 Ry,
ot cui F; u F, u B ropuzoHTanbHoi miockoct Ry u Ry ot cunbr Fy

BBUly CHMMETPUIHOTO PACIIONOKEHHS CHIIBI Fy OTHOCHTEIBHO OTOp
er = R2r = Ft/2 = 2,6/2:1,3 kH

PaccTostHre MeX Ty TOYKaMU MPUIIOKEHUS paTUaIbHBIX PEAKINi MOAIUITHUKOB
pasuo 2(I-a) =2(70 -20) =100 MM, mosTOMYy

_ Fr(l-a)-Fa-d1/2_1(70-20)—0.7-50/2
B 2(1-a) T 2(70-20)

Ris =325 H

_ Fr(l—a)+Fa-d1/2_1(70-20)+0.7-50/2__

Ras 2(1-a) 2(70-20)

675H

5. OnpenensieM cymMMapHbIe paJlalibHbIe OIIOPHBIE PEAKIIMH MTOAIIUITHUKOB
Ru=v R*,+R%, =V 320°+400°=512 H
Ro=V R%,+R%, =+ 1200°+400°= 1265 H

6. Onpenensiem otHomieHue R,/C, , B Hamie ciayyae R,= F,=0,7 kH
0,7/48,2=0,014, ¢=0,30 [1,c.331]

7. OnpenersieM 0CEBbIE COCTABIAIOMIME OT PAAUAIbHBIX PEAKIIAN
Ra=e€ Ry= 0,3-512=154 H
Re=¢€' R,= 0,3-1265 =380 H

B mame ciiygae Ry < Rg, m F,.> Ro— Ry moatomy
R.i = Ra=154 H
R = Rat+ F, =154 +700=854 H

8.ITo Tabnutiam BeIOMpaem ko3 duriueHTs X u Y
Ra.iy R1=154/512=0,3<e, To X=1, Y=0
R.o/ R1,=854/1265=0.67 > e, To X=0,45, Y=1.94 [1,c.337]

9. Ilpunumaem pacuetHsle Kod3ppunuentsl V, K K, :
V=1 (HapyHO€ KOJIbLIO OIIIUITHUKA HETIOBUKHO)

Ks =13

K.:=1,0 [1,c.331]
U OTIpe/IeNisieM KBUBAJICHTHBIC HATPY3KU HA MOAIINITHUKY,
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Re=X- V- Ry KsK,=1-1-512-1-1.3=666 H
Rp=(X- V- Rr2 + Y- Ry)KsK,= (0,45 1- 1265 + 1,94 -854) - 1-1,3==2893 H

10. OnpenensieM pacuyeTHYIO IOJATOBEYHOCTH Lign /171 Oosiee HArpyKEHHOTO
HOJIIINUITHAKA 2

_100000
60

333 100000
60 1430

+ (48,2 -10%/2893) **#= 136385 4

Lth - (Cr / RE2)

CTpOPIM SIIIOPHBI KPYTAIIUX MOMCHTOB B BGpTHKEUIBHOﬁ " TOPU30OHTAJIBHBIX
IIITIOCKOCTAX.

£ "

R

M H

Pucynok 5. Pacuemmnas cxema nazpyoicenus sana.
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IIpumep 5.

[IIxuB A moJsty4aeT BpalleHHUe OT BEIyUIEro MKUBa B mpu momoin peMeHHoM
nepenaur. Benyinas BeTBb pemMHs HaTsiHyTa ¢ cuiion T, Begomas ¢ cuioit t. Jlmamerp
mkuBa d. OnpenenuTs padboTy, COBEpIIaCMYO TaHHBIMU CHIaMH 3a 15 060poTOB
IIKABA A, a TAK)KE MEPEIaBaEMyI0 PEMHEM MOIIHOCTh IIPU YACTOTE BPAILIEHUS STOTO
IKKBa N.

Hano: T=5 kH
t=3,1 kH
D=720 Mmm
@=15 00.

n= 2000 o6/MuH
A-?, P-?

fL)
s

Pucynoxk 6. HUcxoonas cxema.

Pemienne.

1.OnpenensieM BpalarImii MOMEHT, TPUIIOKEHHBIN K IIKHUBY:
Msp.=T-r-tr, xH M
Msp =(5-3.1)-= -10°= 0,684 -10° xH -u
2.0npenensieM 4uciio 000POTOB MIKKMBA B pagrlaHax:
y = 21" @, pan.
y =2-3,14-15 =942 pan.
3.0mnpenensiem padoty B kJ[x:
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A=M,, 'y, [k
A=0,684 -10°94,2=6 44 k][
2. OnpenensieM yrioByIO CKOPOCTh IIKUBA:

"= T'n
3.14-2000 30
W == 21 pan/c
3. OnpexensieM MOITHOCTh IIEPEAaBaCMYI0 PEMHEM:
P=M,, w, kBT
P=0,684-21=14 kBt
IIpumep 6.

OnpenenuTs peakiuu onop 3aganHoi 0anku . Cxema OaJiku MpuBeieHa Ha puc.’.

Jlano:
F=10 xH
F, =20 kH
M=15 kH'm

Pucynok 7. Hcxoonas cxema.

Pemienne :

1.OnpenernsieM ONOPHBIE PEAKIINY , COCTABIISISL YpABHEHHE MOMEHTOB BCEX CHUJ
CUCTEMBI OTHOCUTEIHHO TOUYEK A 1 B
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Z MA=O; _Fz.' AC +RB'AB —Fl'AI[ +M=0

Rg=(F,- AC+F-AII-M )/ AB
Rg =(20-4+10-12 -15) /10 =18.5 kH
> Mp=0; F,.- CB-Rs-AB +M —F;-BJ] =0
Ra=(F,- CB—F;'BJI+M )/ AB
Ra=(20-6—-10-2 +15) /10 =11,5xkH
2.1To HalileHHBIM 3HAYEHUSIM PEaKIUi ONOp HEOOXOAUMO MPOBECTH MPOBEPKY.

JIns1 TOrO COCTaByisieM ypaBHEHHME MPOCKIIMI BCEX CUJI CUCTEMBI Ha BEPTUKAIBHYIO
och Y

[Tposepxka :). F iy =0,
Ra +Rg — F1— F, =0,
18.5+11.5-20-10 =0

Peakuuu ornop onpeneneHsl BEpHO.

FA'L .'":.__‘,'.' _.'?"E "":f
rd
M

4 [ A

\ 4
A

Pucynox 8. Pacuemnas 6anxa
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Ipumep7.

Benymuii BaJ IUIUHAPUYECKOTO MPSMO3y0Oro peayKTOopa yCTAaHOBIIEH Ha

LIAPUKONOMIIMIIHUKAX 11 2 panuanbHO-0JHOPAAHBIX . HacToTa Bpamenus N.

OHpC,ZIeJII/ITI) PaCUCTHYIO OOJI'OBCYHOCTDb I—th. IMOJIUIUITHUKOB, CCJIN paardjibHaA

Harpy3ka Ha HUX Ry = Ry, = R;.Pabouas temneparypa noammmnaukos t < 100°C.
Jlano:

R=3 xH

n= 1000 06/mMuH

VcaoBHOe 0003HaueHne nogmunanka -208

XapaKTep Harpy3kKu - 3HAUUTCJIBHBIC TOJTYKH

Pemenmue :

1. Jlnsg 3aganHoro tunopazMepa noamunauka mno I'OCTy BeiOupaem:
C,=25,6 kH; d=40mm; D=80mm; B=18 mm

2. Ilpunnmaem pacuetHsle kodpduuuents V, Ks K, :
V-1
Ks=1.3...1.8 [1,c.331]
K=1
3. OnpegensieM 5KBUBAJICHTHBIE HATPY3KH HA MOIIUITHUKH,
Rg=V - R KsgK=1-3000-1-1.8=5400 H

4. OnpepensieM pacyeTHYIO JOJITOBEUYHOCTD Lign, MOAIIUITHUKOB

Lloh, :1000000 . (Cr / RE

60T

)3_1000000
60-1000

- (25,6 -10°/5400) *= 17757 4

PacuetHast 70JIrOBEYHOCTH MOAIIMITHUKOB IIUJIUHIPUIECKON MPSMO3yOor mepenadu
coctaBigeT17757 4.
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