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1 BBEJAEHUE

BaxxHyt0 9acTh TEOpPETHYECKON U MPOPECCHOHATBHOW MPAKTUYECKOW MOJITOTOBKH OOYYaIOIIUXCS
COCTaBJISIIOT MPAKTHUYECKUE U JIa0OpATOPHBIC 3aHATHUS.

CoctaB U cozaepkaHHe MPAKTHYECKHX M JaOOpaTOPHBIX 3aHATHH HalpaBlIeHbl Ha Pea3alfio
@enepaliIbHOTO  TOCYIAPCTBEHHOTO  00pa3oBaTeNIbHOTO CTaHAApPTa CPEAHEro MpOoQecCHOHaIHLHOTO
o0OpazoBaHusl.

Benymieidi  qumakTU4ecKod — IENbI0  MPAKTUYECKUX — 3aHATUH  sBiAeTcs  (OPMHPOBAHUE
npoeCCHOHATBHBIX MPAKTUYECKUX YMEHHH (YMEHUH BBIOIHATH ONpEACTICHHbIC JCHCTBUS, OINEpaIu,
HEOOXOUMbIE B MOCIEAYIONUIEM B NPO(EeCcCHOHANBHOW AESITEIbHOCTH) WM Y4eOHBIX MPAKTUYECKUX
yMeHMi (yMEHMI peliaTh 3aJauyd [0 MaTeMaTuke, (U3HMKe, U Jp.), HEOOXOAUMBIX B IMOCIEAYIOLIEH
y4eOHOI eI TEeTbHOCTH.

Benymeit aunakTuueckoil 1eNbl0  JIaOOpaTOPHBIX  3aHATUN  SBJISETCS  SKCIEPUMEHTAIbHOE
MOJITBEPKJICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJO0KEHUHN (3aKOHOB, 3aBUCUMOCTEH).

B cootBercTBHM ¢ pabGoueii mporpaMMoil yaeOHOM TUCIUIUIAHBI « TeXHUYecKass MEXaHUKay
PEelyCMOTPEHO MPOBEACHHUE MPAKTUUECKHUX U JIAOOPATOPHBIX 3aHSITHMA.

B pesynbrare ux BBIOIHEHUS, 00YJAIONIHICS JOKEH:

ymemp:

- IPOM3BOAMUTDH pacueThl MEXaHUUECKUX Mepead U NIPOCTEUIINX COOPOUHBIX €IUHHILL;

- YUTaTh KHUHEMATHUYECKUE CXEMBI;

- OIIPENENATh HANPSKEHUSI B KOHCTPYKIIMOHHBIX 3JIEMEHTAX.

CopepxaHue TMPaKTUYECKUX U J1a0OpAaTOPHBIX 3aHATUNH OPUEHTHPOBAHO HA IOJATOTOBKY
0o0y4aromuxcsi K OCBOCHHIO MNPOPECCHOHATBHOIO MOJYJs MPOrpaMMbl IMOJTOTOBKH CIEIMATHCTOB
CPEHEro 3BE€HA 0 CIIEUAIBHOCTH U OBJIAJICHUIO HPOPeCCUOHANbHBIMU KOMNEMEHUUAMU:

[1K 1.1. OcymiecTBasTh TEXHOJIOTHUECKHUE ONEPAIlMHU 110 MPOU3BOICTBY YEPHBIX METAILIOB.

[1K 1.2. Mcionp30BaTh CUCTEMBI aBBTOMATUYECKOTO YIIPABJICHHS TEXHOJIOTUYECKUM MPOIIECCOM.

[IK 1.3. DOxkcruiyaTupoBaTh TEXHOJOTHYECKOE U IMOABEMHO-TPAHCIOPTHOE O0OpYIOBaHHE,
o0ecrneunBaroliee mpoIecc MPOU3BOACTBA YEPHBIX METAIIJIOB.

I1K 1.4. Ananu3upoBaTh KaueCTBO ChIPbsl U TOTOBOU MPOTYKIIUH.

[1IK 2.1. IlnanupoBaTh ¥ OPraHU30BBIBATE COOCTBEHHYIO JAEATEIBHOCTb, pabOTy MOApa3esieHUs,
CMEHBI, y4acTKa, OpUrajibl, KOJUICKTHBA UCTIOTHUTEIICH.

I1K 3.1. IlpunuMate yyactue B pa3pabOTKe HOBBIX TEXHOJOTHI U TEXHOJIOTMUYECKUX MPOIECCOB.

1K 3.2. YyacTBOBaTh B 00€CIIEUEHUH U OLIEHKE IKOHOMUYECKON 3 (HEKTUBHOCTH.

A Takxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 1. [ToHuMaTh CyIIHOCTh U COLMAIBHYIO 3HAYMMOCTh CBOEH Oyayliei npodeccuu, NposiBIsITh K
HEW yCTOMYUBBIN UHTEPEC.

OK 2. OpraHu3oBbIBaTb COOCTBEHHYIO JAEATENbHOCTb, BHIOMpATh THUIIOBBIE METOJbl M CIIOCOOBI
BBITMIOJITHEHUS TPOPECCUOHANBHBIX 3a/1a4, OLIEHUBAaTh UX 3(P(EKTUBHOCTh U KaueCTBO.

OK 3. Ilpunumarp pemieHus B CTaHIAPTHBIX M HECTAHAAPTHBIX CUTYallUsX M HECTU 3a HHX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisATh MOUCK U HUCIOJIb30BaHUE MH(MOpMAIMK, HEOOXOAUMOM A 3((HEeKTUBHOTO
BBITNIOJIHEHUSI TPOPECCUOHANBHBIX 3a/1a4, MPO(ecCHOHANIBHOTO U IMYHOCTHOTO Pa3BUTHS.

OK 5. Ucnonb3oBarh MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B MPOQeCcCHOHATbHON
JeSITeNIbHOCTH.

OK 6. PaboTtaTh B KOJJIEKTHBE U KOMaHJE, 3(pPEeKTUBHO OOIIATHCSA C KOJJIEraMH, PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

OK 8. CamocTosTensHO OmpeneNsTh 3aJadd MPOGECCHOHATHHOTO W JIMYHOCTHOTO Pa3BUTHS,
3aHMMAaTbCA CaMOOOpPa30BaHKEM, OCO3HAHHO MJIAHUPOBATH MOBBIIIEHNE KBATU(UKALINH.

BrimotHeHNE 00y4Yaromuxcst TPaKTHYECKUX U/MIH J1ab0paTOPHBIX paboT Mo yueOHOM THUCIUTLINHE
«TexHnueckas MEXaHUKa) HAIIPABIICHO HA:

- 06006wenue, cucmemamusayuio, y2nyonenue, 3aKpenieHue, pazgumue u 0emanu3ayuio
HOYUEHHBIX MeoPemU4ecKUX 3HAHULl N0 KOHKPEMHbIM meMam y4eOHOU OUCYUNTUHDL,

- opmuposarue ymenuii NpUMeHams noIy4eHHble 3SHAHUA Ha NPAKmuKe, peanu3ayuio eOuHcmea
UHMENIeKMYaNbHOU U NPAKMUYECKOU 0esimeNbHOCU,



- popmuposanue u pazgumue yMeHull. Haba0amy, CPAGHUBAMb, CONOCMABIAMb, AHATUUPOBAMb,
denams 6b1600bl U 0000WeHUs, CAMOCMOAMENLHO 8eCMU UCCIe008AHUS, NOIb308AMbCA PA3TUYHBIMU
npuemamu uzmepenuti, 0popmaams pe3yibmamsl 6 guoe madbauy, cxem, cpapukos;

- pazeumue UHMeNIeKmMyaibHbIX YMEeHUll y 6Y0Vuux cCneyuaniucmos. aHaiumu4eckux,
NPOEKMUPOBOUHBIX, KOHCMPYKMUBHBIX U OP.,

[TpakTuyeckue u 1a00paTOPHBIE 3aHATUS TIPOBOSTCS MOCIE COOTBETCTBYIOIIEH TEMBI, KOTOpast
o0ecrieynBaeT HATMYKE 3HAHHUIA, HEOOXOTUMBIX ISl €€ BBIIOJIHEHUS.



2 METOANYECKUE YKA3ZAHUA
Tema 1.2. IL10ckast cucTeMAa CXOAAMIMXCH CHJI

IIpakTnueckas padora Ne 1
Onpenenenne peakuil CBsI3U CUCTEMBI CXOASIIUXCS CUIT

IleJsib: 3HaTh TEOMETPUUECKUI M aHATMTHUECKUI CIIOCOOBI OTpeIeTICHNs] PABHOICHCTBYIOIICH CHIIBI

U YMCTb UMHU I10JIb30BAaTHCA; 3HATH YCIOBHUA paBHOBECUA IUIOCKOM CHCTEMBI CXOOAINXCs CUII; YMCTbh

3alMMCbIBATh YPAaBHCHUS PABHOBCCHUA U MCIIOJIB30BAaTh UX IJIA OIPECACIICHUA HCU3BCCTHBIX CUJI CUCTCMBI.

Boinosinus padorty, Bl Oynere:

YMETB:
- IPOM3BOAUTH PACUEThl MEXAaHUUECKUX Iepeayd U MPOCTEHIINX COOPOUHBIX €AMHHIL.

MarepuajibHoe o0ecnieyeHue:
Koncnekr nekumii, JIMHENKa, KapaHall, TPaHCIIOPTUDP, JIACTHK.

3aganue:

I'py3 noaBelIeH Ha CTEPKHAX M KAHATAX U HAXOAUTCS B PABHOBECUU, ONPEICIUTh YCUIIUS B
CTEP)KHAX rpaUuecKy U aHATUTHYECKH.

Ilopsiiok BBINOJHEHUS PA0OTHI:

1 [TocTpOUTh pacUETHYIO CXEMY

2 Pemuth rpadiueCcKUM CIIOCOOOM.
3 PemmnTh aHATUTHYECKHUM CIIOCOOOM

Xox pabdoThI:
1.BpiuepTuTh yCloBUE 3a/1a4U U COCTABUTH PACUETHYIO CXEMY.

VYKa3aTh HEM3BECTHBIEC PEAKIMH OMOP U M3BECTHBIE CHIIBI HA PUCYHKE (CM. a)
BrruepunBaem pacueTHyro cxemy (cM. 0)

2.I1pu pemiennu rpadguyeckiuM criocoOOM CTPOMM CHIIOBOW TPEYTOJbHUK HAaUMHAS C HEU3BECTHBIX

cul (CM. B)

a f 8

HeussecTHrpie pcaknuu CTep)I(Heﬁ MOKHO OIIPCACTINUTD U3 COOTHOLICHUS B IIPAMOYTOJIbBHOM
TPCYTr'OJIbHUKCE:

Ts R, =90 xH
sin300’ 2 UK

Ry = R, *sin60°; R, = 90 + 0.866 = 78 xH

T3 = 45!‘(”; R: =

3.Pemenue 3amaum aHAITUTAYECKUM CIIOCOOOM.
Bri6bupaem cucremy koopaunat. Ock X npoBectu yepes peakiuio R1.
Cucrema ypaBHEHHI paBHOBECHS:
Cymma npoekiuii Ha och X:
Ry —R,*c0s30° =0; Ry = R, *xcos30°



T3
cos 60°

= 90xH; Ry = 90 = 0.866 = 78xH

T3 —R: . COS60° B 0; R2 -

. 55
=

dopma npeacTaBiIeHHs pe3yJbTaTa:

Jlano:

T3=45 xH

Haiitu:

R1-?
R2-?

Pemenue:

43 kit

=

Kpurtepun onenkn:
Onenka 3 — ouH U3 croco0OB pacCYUTaH BEPHO.
Onenka 4 — 06a crioco0a MOCYNTaHBI BEPHO, pa3HUIA MEXK/Ty MTOJTyYCHHBIMH 3HAYCHUSAMHU He Ooee

5%.

Onenka 5 — 3amuTa paOoThI( YCTHBIN OIPOC 110 KOHCHEKTY).




Tema 1.4. Ilitockasi cucTeMa NPON3BOJILHO PACIOJIOKEHHBIX CHJI

IIpakTyeckas padora Ne 2
OnpejienieHre peakiiiii OIop B 2X OLIOPHOI Dayike

Heab: uMeTh MpeACTaBICHUE O BUAAX OMOpP OAJOYHBIX CUCTEM M BO3HUKAIOIINX B HUX PEAKIIUAX.
3Hath GPOpMBI ypaBHEHUN PaBHOBECHS INIOCKOM CHCTEMBI POU3BOJIBHO PACIIONIOKEHHBIX CUII U YMETh UX
UCTIOJIL30BATh JIJISl OTIPEACTICHUS PEeAKIHiA st OAKY C MIAPHUPHBIMU OTIOPAMHU.

Beinosinus padory, Bel Oyaere:

YMETb:
- IPOU3BOIUTH PACUETHI MEXAHUUYECKUX MEePeaay U MPOCTEHIINX COOPOUHBIX €TUHUII.

MarepunanbHoe obecrnieyeHue:
Koncnekr nekumii, JIMHENKA, KapaHJall, JIACTHK.

3ananmue:

OnpenenuTh BETUYMHBI pEaKLUi B IApHUPAX ABYX OMOpHOU Oanku. [IpoBepuTh NpaBUILHOCTD
penieHusl.

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTLI:

1. YKa3aTb Ha CXEMC pCaKIUH OII0P.

2. COCTaBUTh YpaBHCHHEC PABHOBECHA - CyMMa BCEX CHUJI OTHOCUTECIIBHO OCH X, YPABHCHU
paBHOBECUA — CYMMa MOMCHTOB BCE€X CHUJI OTHOCUTCIIBHO TOYKH.

3. BBIPa3UTh U3 MOTYYCHHBIX YPABHEHUH HEU3BECTHBIC PEAKIIUH OTIOP.
4. mpoBecTH IPOBEPKY PEIICHHUS.

Xoa paGoTsI:

1. UzoOpakaem Ha cxeMe HEU3BECTHBIE PEAKIIUHU OTIOP.

Ryc } 5N M Ryz /E 7

L7 [2

2. CocraBisieM ypaBHEHHUsI PaBHOBECHSI MOMEHTOB OTHOCHTEIBHO TOUKH
B ZMp = F1-4-M+Ryc-2= 0,
C XMc = -RyB-2-M+F1-6= 0
U CyMMY IIPOEKLUH HA OCh X
YFx=Rx-F2=0
3. BBIpaXaeM HEM3BECTHBIC U3 MOJYYCHHBIX YPaBHEHUH

—F1-4+M

a2

Ryc= 2 |



Fl-6—M

Rys= =
Rx = F2.

Ecnu B pe3ynbTare peakius Onopsl M0JIy4aeTcsl OTpULATEIbHOM TO Ha CXeME HY)KHO HallpaBUTh
3Ty PEAKLMIO B IPOTUBOIIOIOKHYIO CTOPOHY. Tor/ia B OTBET 3alMILEM OJI0KUTEIBHOE 3HAUEHHUE.

(I)opMa NnpeacraBJeHus pe3yjabTara:

Jlano: Pemenne:

F1=2H M

F2=4 H Ryc J - Ryg /E 7 ‘
F3=7H +«— I

M= 8 H'm Rx 771 JB FZ
Li<2w L7 [2

L2=4 m

Haiu: OTtBeT:

Kpurepun onenkn:

Onenka 3 — Peaknuu onop ykas3aHbl Ha CXe€M€ NIPaBUIIbHO, OJJHA U3 PEAKLIUI BEpPHO TOCYMTAHA.
Onenka 4 — Peakiiuu onop yka3aHbl Ha CXEM€ ITPaBUWIBHO, JIBE€ PEAKIIUHU ONOPBI IOCUUTAHBI BEPHO.
Onenka 5 — Peakiiuu onop yka3zaHbl Ha CXEME BEPHO, BCE TPH ITOCUUTAHBI ITPABUIIBHO.

JIOIOJTHUTEIbHAS OLICHKA 32 3aIUTY PA00ThI YCTHO IO CIIMCKY BONPOCOB:

1. TIlporoBopuTbh Ha3BaHUs OMOP U300pPAKEHHBIX HA CXEME.

2. OOBACHUTH MMOYEMY B KXKJIOM U3 HUX BO3HUKAIOT UMEHHO TaKHE PEaKLUH.

3. CocTaBUTh ypaBHEHHE MOMEHTOB OTHOCUTENILHO POU3BOJIBLHON TOUYKH BEIOPAHHOM
IpenoaaBaTeseM.



Tema 1.4. Ilnockasi cucTeMa NMPOU3BOJbLHO PACIOJI0KEHHBIX CHJI

IIpakTyeckas padora Ne 3
OnpeneleHue peakiiui Oop B JKECTKOU 3aJICTIKE

Leab: B pe3ynbrare BHIIOIHEHUS PaOOTHI CTYIAEHT JOJDKEH UMETh IPEACTaBICHHE O BUIAX OMOpP
0aJIOUHBIX CHUCTEM W BO3HUKAIOIIMX B HUX peakiusxX. 3HaTh (OPMbl YpaBHEHUN paBHOBECHS IUIOCKOM
CUCTEMBI MPOU3BOJIBHO PACIOJIOKEHHBIX CHJI YMETh MX HCIOJIb30BaTh JUIS OMpEesIeHUs] HEM3BECTHBIX
peaxiuil B oropax. ¥YMeTh BBIIOIHITH IPOBEPKY MPAaBUILHOCTU PEIICHUSI.

Beinosinus patdory, Bel Oyaere:

YMETb:
- IPOU3BOIUTH PACUETHI MEXAHUYECKUX MEePeaay U MPOCTEHIINX COOPOUHBIX €TUHUII.

MarepuajibHoe o0ecnieyeHue:
Koncnekr nekuuii, yaeOHUKHM, UHTEPHET-PECYPCHI, IMHEHKa, KapaHalll, TAaCTHK.

3aganue:
OnpenenuTh BEIMYUHBI PEaKIUil B 3a]1eJIKe 0HOONOPHOM Oanku. [IpoBepuTh MpaBMIIEHOCTH
peuenus.

ITopsinok BbINoOJIHEHUs padoThI:

1. ykazaTp Ha cxeMe peakiuH OIop.

2. COCTaBUTb ypaBHEHUE PAaBHOBECHUS - CyMMa BCEX CHJI OTHOCUTEIBHO OCHU X, YPaBHEHUS
pPaBHOBECHS — CyMMa MOMEHTOB BCEX CHJI OTHOCUTEIBLHO TOUKH.

3. BBIPa3UTh U3 MOTYYCHHBIX YPABHEHUH HEU3BECTHBIC PEAKIIUH OTIOP.

4. mpoBecTU NIPOBEPKY PEIICHHUS.

Xoa paGoTsI:
1.M300paskaeM Ha cXxeMe HEM3BECTHBIE PEaKIMH OII0P.

A o R

b

3 Y
[1 [Z

~ T i, —

Pt

A
Y

2.CocraBisieM YpaBHCHUA PAaBHOBCCHA MOMCHTOB OTHOCUTCIIBHO TOYKHU
B Mg = F1-4-M+Ry-6-MRr =0
C ZMc = -MRr-M-F1-2+F2-6 =0

U CyMMY NPOEKIIHI Ha OCh X

YFx=Rx-F2=0

3. BripaskxaeM HEM3BECTHBIE U3 MOTYYCHHBIX YPaBHEHUN
Mg +M—F1-4

Ry = & ,



MR = -M-F1-2+F2-6,

Rx=F3.

4.IIposepka:

>Fy =F1-F2+Ry =0

OtBer: MR= H*M; Rx= H; Ry= H.

Ecnu B pe3ynbprare peakius CUIbl MOIYy4aeTCss OTPUIATEIIBHONW TO HA CXE€ME HY>KHO HaIllpaBUTh
3Ty PEeaKIIo B IPOTUBOIMOIOKHYIO CTOPOHY. Tor/a B OTBET 3amnuIlieM MOJ0KUTEIbHOE 3HAUCHHUE.

®opma npeacTaBiIeHUs pe3yabTarTa:

Jlano: Pemenne:

L1=2,m

o He H

FI=2,H /N

F2=18, H /1w TA B /[3
Rx

F3=16, H /C 7

M=6, H-m

pot)

A
[50)

Haiitu: - g —

OTtBer:

Kpurepun onenkmu:

Onenka 3 — Peaknyuu onop ykas3aHbl Ha CX€M€ NIPaBUIIBHO, OJJHA U3 PEAKLIUI BEPHO TOCYMTAHA.
Onenka 4 — Peakiiuu orop yka3aHbl Ha CXeM€ MTPaBUWIIbHO, JIB€ PEAKIIMH OMOPHI TIOCUUTAHbI BEPHO.
Onenka 5 — Peakiiuu onop yka3zaHbl Ha CXEM€ BEpHO, BCE TPU MTOCUUTAHBI TPABUIIBHO.

JIOIOJIHUTEIbHAS OLIEHKA 32 3aIUTY PA00ThI YCTHO IO CIIMCKY BOIPOCOB:
1.ITporoBopuTh Ha3BaHUS OMOPBI U300PAKEHHOI HA CXeMe.
2.00BACHUTH [TIOYEMY B OITOPE BOZHUKAIOT UMEHHO TAKUE PEaKIUH.
3.CocTaBUTh YpaBHEHHE MOMEHTOB OTHOCUTEIHHO IMPOU3BOJILHON TOUKH BEIOPAHHOI
[IPET01aBATEIIEM.
4.Kakue ypaBHEHUS! paBHOBECHS OBIBAIOT.



Tema 1.5. IlenTp Ts12KECTH

IIpakTyeckas padora Ne 4
OmpeneneHye ILEHTPA TSHKECTH IIOCKOH (DUIYPBI, COCTAaBIEHHOW W3 CTAHIAPTHBIX Ipoduiaei

IIpoKarTa

Heab: B pe3yabTaTe BBIMOIHEHHUS PaOOTHI CTYICHT JIOJDKEH 3HATh METO/BI ONpEAEICHUs IIeHTpa
TSOKECTH Tela W (OpMYNbl ISl ONpPEACNICHUS MOJOXKEHHUS LEHTpPa TKECTU IUIOCKHX (GHUryp. YMeTbh
OIIPEIETIATD TOJIOKEHNE LEHTPA TSHKECTH CIIOKHBIX T€OMETPHYECKUX (QUTYp U (QUTYp, COCTABICHHBIX U3
CTaHJAPTHBIX MPOUIIEH.

BbinosinuB padory, Bel Oynere:

YMETB:
- IPOU3BOJIUTH PACUETHI MEXAHUUYECKUX MEPEAAY U IPOCTEHIINX COOPOUHBIX €TUHULI.

MarepuajibHoe o0ecnieyeHue:
Koncnekr neknuii, yaeOHUKU, HHTEPHET-PECYPChL, JIMHEWKa, KapaHAalll, JJACTHK.

3aganue:
OrnpenenuTh MOJ0KEHUE IEHTPA TSHKECTH CEUEHHUS, COCTABICHHOTO U3 CTaHIaPTHBIX MPOQHIICH.

Ilopsinok BbINOJIHEHHS PadOTHI:
1. yka3aTh rabapuTHbIC pa3Mepa COCTaBHBIX (UTyp.
2. ONpEeIeNUTh OTHOCUTEIIBEHO BRIOPAHHON CHCTEMBI KOOPIUHAT TIOJI0KEHUS IICHTPA TSHKECTH

KaX101 Qyrypsl.
3. onpeseNnuTh IUIOIAAb KaKI0H GUrypsl.

4. 3a1OJIHUTD MOJTYyYEHHBIE 3HAYEHUS B TAOIHILY.
5. OIPENENUTh EHTP TAKECTH COCTABHOT'O CEUCHUS.
6. OTMETUTH Ha CEME TOJIOKEHHUE IIEHTPA THKECTH.

Xoa paGoTsI:
1.M300pakaeM Ha cxeme rabapuTHbIE pa3Mepbl KaxkI10i (GUTypBbI.
Pa3mepsl nonoce! ykazaHbl B YCIOBUHU 3a/1a4M, pa3Mepbl CTaHJapTHBIX Mpoduieii 6epem no
HoMmepy npoduiis uz tadbauuel 'OCT b u h.

HpOBCprCM CAWHUIBI USMEPCHHA, OHU JOJDKHBI BCC OLITH OAMHAKOBBIMU.

2. OnpezensieM MOJIOKEHHs LIEHTPa TSHKECTH Kax10M (QUTypsl.
[{eHTp TAKECTH MOJIOCHI JIEKUT TAKXKE KaK U Y IPAMOYTOJIbHUKA HA IEPECEUEHUH €r0 AraroHaen.
LlenTps! TsDKECTH Npod el AByTaBpa, LIBeiiepa U yrojka ykasansl B Tabmume ['OCT.

C1 ' * C2



3.0Ompenensiem momaan Guryp.

[Tnomans monocs HaXoUM 10 hopmyne A=bX h‘, JIBYTaBp, LIBEJJIEP U YTOJIOK HAXOIUM B

tadimue 'OCT.

4.3anonHUTh TaOIUIly CBOMMHU 3HAYEHUSMH.

Qurypa| Gurypa | Gurypa |Purypa
1 2 3 4
IInomans, A
Koopnunara,
X
Koopnunara,
y

5.113 Tabnuiibl moAcTaBisieM 3HadeHUs B POpMyITy Ui OMpeiesieHus: 00IIero EeHTpa TSHKECTH

A XXy A XX, T A3 X X3 + Ay X X,
A +A, + A; + A,

Xc

Ay Xy, T A Xy, T+ A3 Xy; T Ay Xy,
A, +A, + A; + A,

6. OT™MeTHTH LOCHTP TAKCCTH COCTABHOTO CCUCHUA HAa PUCYHKE IO paCHYUTAHHBIM

3HaueHusIM. OTBeT: Xc=; Yc=.

®opma nmpeacTaBiieHHs pe3yJbTara:

JaHo: Pemenue:

ITpodwis aByTaBpa Ne t A 7 =z
12 '

[Tpoduib 1mBeIepa |
Ne 16 ‘

CeyeHue moJI0ChI
128x10 |

Ipoduis yronka
paBHOOOKOTO Ne5 OrBer:

Haitu:

Xc=?

Ve =9




Kpurtepun onenkmn:

Onenka 3 —Tabnunia 3anoaHeHa BEPHO, SIWHULIBI U3MEPEHUs OAMHAKOBEI 60siee ueM 50%.
Ornenka 4 — Tabnu1ia 3amoIHEHO BEPHO, BCE €AMHUIIBI H3MEPEHUS OJTMHAKOBBI.

Onenka 5 — OOmui HEHTp TAKECTH MOCUUTAH U YKa3aH Ha CXeMe BEPHO.

JlonotHUTEILHAS OLIEHKA 32 3aIIUTY PA00ThI YCTHO IO CIIMCKY BOIIPOCOB:
1.IIporoBopuTh Ha3BaHUS CTAaHAAPTHHIX MPOQHIIEH MpoKara.
2.IIporoBOpuUTH /i€ HAXOIATCS LEHTPHI TSKECTH Y IIPOCTHIX (PUTYD.
3.Hanmcatp ypaBHEHUS JUIsl HAXO0KJICHHUSI KOOPAUHAT OOIIETO LEHTPA TIKECTH.



Tema 2.2 IIpocTeiimme IBHKeHUsI TBEPAOIo Tesa

IIpakTyeckas padora Ne 5
Pemenne 3a1a4 Ha MOCTYNATENbHOE M BPALIATEIIEHOE JIBHKCHHS

I_[e.m,: HUMETHh NPEACTABIICHUC O IMOCTYMATCIIBHOM M BpalllaTCJIbHOM JABMXCHUAX TBEPAOIro TEJIa U UX
mapamMeTpax. 3HaTh CHOCOOBI 3aJaHusd JBHXXCHHA. 3HaTh 0603Ha‘ICHI/I${, CAUHUIBbI H3MCPCHUA,
B3aMMOCBA3b KWHEMATUYCCKUX MMapaMETPOB ABHUKCHU . Vmets OIpECaACIIATh KHHEMATHUYCCKUEC ITapaMETPhbL
JBHXKCHUA.

Beinosinus padory, Bel Oyaere:

YMETb:
- IPOU3BO/IUTH PACUETHI MEXAHUUYECKUX MEePeaay U MPOCTEHIINX COOPOUHBIX €TUHUII.

MarepuajibHoe o0ecnieyeHue:
Koncnekr nekuuii, yaeOHUKHM, UHTEPHET-PECYPCHI, IMHEHKa, KapaH Jalll, JACTHK.

3aganme:

Onpenenutb BUJA JBUKEHUS HA KaXJIOM YYacTKe, 3alKcaTh 3aKOH JBUKEHUS HA KaXKJOM YYacTKe.
Ornpenenuth MOJHBINA yroJ MOBOPOTa 3a BPEMs JABMIKEHHUS M TOJHOE YHCIO OOOPOTOB IIKKBA 3a 3TO
BpeMsi. OnpeieNuTh YII0BYK CKOPOCTh, HOPMAJIbHOE YCKOPEHUE U KAacaTelIbHOE B YKa3aHHBIE MOMEHTHI
BpPEMEHU.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. mo rpaduky onpenenuTh BUI ABHKEHHUS HA KKIOM yJ4acTKe

2.JU1s1 KQXKJIOTO y4acTKa OIPEIEIUTh YTII0BOE YCKOPEHHE, [TOJIHOE YUCIIO 000POTOB, YIVIOBYIO
CKOPOCTb.

Xox pabdoThI:

o0 -

HikYr

1.ITo 3amanHOMY TpaduKy ClaeayeT pacCMOTPETh 3 ydacTKa JIBH)KCHHS.

[TepBbIil y4acTOK — pa3rOH U3 COCTOSTHUS MTOKOS (PaBHOYCKOPEHHOE

JBYDKEHUE). Y paBHEHHE JIBIDKEHHS 3aJJaHHO 110 opMyIie

0 = potoo*tH(ert)2

2.B manHoM ciydae @9 =0, wg =0

CrenoBatesnbHO ¢ = (£¥t7)/2

Otkyna € = (29)/ t

Teno u3 cocrosnus nokos caenano 1000 060poToB 3a 2 ceKyH/Ibl, OIUH 000POT paBeH 29| pajuaH.
CnenoBarensHo ¢ = 20009 paxnas.

Torna MoxeM oIpesieNnuTh 3HaUeHUe YIIIoBoro yckopenus € = (2*2000*9)/ = 3140 paI[/cz.
[TorHOE YKMCIIO 000POTOB HA MIEPBOM yuyacTke paBHO Z = ¢/2*f = 2000*9/2*9q = 1000 060poTOB.
YrnoBasi ckopocTh paBHa ® = (2*9*n)/60 = 2*9*1000/60 = 104,7 pan/c.

B oTBeTe yka3piBaeM 3HaYCHHS Ha BCEX TPEX y9aCTKaxX M MOJHBIN YTOJI TOBOPOTA U YUCIIO OOPOTOB.



®opma mpeacTaBJieHus! pe3yJbTarTa:

JaHo: Pemenue:

I'padux nBrxKEeHUS

Haiitu:

OtBeT:

Kpurepumn oneHku:
3 — BCe TPU ydacTKa MPaBUIIBHO 3a/IaHbl YPABHEHUS JBUKCHHS U TOCUUTAH YTOJ MOBOPOTA.
4 — 111 KaXK/10T0 y4acTKa BEPHO PACCUUTAHBI YIIIOBasi CKOPOCTh, YIJIOBOE YCKOPEHHE U YHCII0 000POTOB.
5 — ompeesieH MOJHBIN YroJl MOBOPOTA U MOJHOE YUCIO 000POTOB LIKKBA.

JlomoJIHUTeIbHASL OLleHKA 32 3a1IUTY Pa00ThI YCTHO MO CIIMCKY BOIIPOCOB:
1. 3akoHbI MOCTYNATENBHOTO IBM)KEHUS TOUKH Ul PABHOMEPHOI'O IBUKEHUS
2. 3aKOHbI BpaIaTeJIbHOTO JBM)KEHUS TOUKH U1 PABHOIIEPEMEHHOTO JIBH)KEHUSI.
3. 3aKoHbI IOCTYNATENbHOTO IBUKEHUS TOUKH PAaBHOIIEPEMEHHOI'O IBUKEHUS.
3aKOHBI BPALATEIIBHOTO IBH)KEHNSI TOUKH PAaBHOMEPHOTO JIBUKEHHUS.



Tema 3.2 PaGoTa u MomHOCTh. O011MEe TEOPEeMBbI ANHAMUKH

IIpakTyeckas padora Ne 6
Pemenue 3aZla4 Ha ONIpCACIICHUC paGOTLI 1 MOIIHOCTHU

Ieapb: 3HaTh aKCMOMBI AUHAMMKU U MAaTEMaTHYECKOE BBIPA)KEHHWE OCHOBHOI'O 3aKOHA JUHAMMKHU.
HmeTh npeacTaBiieHne 0 TPEHUH U CUJIE TPEHUS, CUJIe MHEPLHMU. 3HATh (POPMYIIBI AJIsl OTPEAeSICHUs CHIIbI
TPEHUs ¥ CUJIbI MHEPUUU. 3HATh (OPMYIIBI TS OnpeAeNeHust paboThl 1 MOUTHOCTH MPH MTOCTYNATEILHOM
u BpamarenbHoM ABmxkeHusx. KITJ. YMeTs paccuntbiBaTh paboTy U MOIIHOCTH C YU€TOM MOTEPh Ha
TPEHME U CUJI UHEPLIUH.

Beinosinus patdory, Bel Oyaere:

YMETB:
- IPOU3BO/IUTH PACUETHI MEXAHUUYECKUX MEPEAAY U IPOCTEHIINX COOPOUHBIX €TUHULI.

MarepunanbHoe obecrnieyeHue:
Koncnexr nekuuii, yaeOHUKH, HHTEPHET-PECYpPCHI, TMHEHKa, KapaHIalll, JIACTUK.

Baua}me: OIIpCACIINTD HOTpC6Hy10 MOIIHOCTDB JJICKTPOABHUIaTCJIA J'II/I(bTa.

ITopsinok BeINOJHEHHS PadOTHI:

1. mo rpaduky onpeaeauTs BUJ IBUKECHUS HA KAXKI0M Y4acTKe, ONPEAETUTh CUIIy HATSDKEHUS
KaHara.

2.pacuuTaTh HEOOXOJMMYIO MOIITHOCTD JIBUTATEIS

Xoa pa6oTsI:

1.3anan rpaduk u3mMeHeHus ckopocTy udra mpu nmoabeme. Macca ymudra 2800 kr. Onpenenutsb
HATSHDKCHHE KaHaTa.
PaccMmoTpuM yuacTok 1 — moabeM ¢ yCKOpEHHEM.

YpaBHenue paBHoBecHs kabuHbl mudra: XFx = T1-G-Fun =

0 I'ne G = mg, Fun = ma,

T — HaTsKeHME KaHATa,

G - cua TAKecTH,

Fun - cuna unepuuu, pacTsaruBaroiias KaHat.

Mg onpenenenust yckopeHus Ha yyactke 1 yurem, urto Tax

JUTSL KQKJIOTO YYacTKa PacCYMTATh HATSHKCHUE KaHaTa

2.0npenenuTs 00U yTh MPOUIEHHBIN TU(PTOM 3a BCe BpeMs ABMKEHUS. JJIsT 5TOTO pacCUUThIBaeM
MyTh MPOUCHHBIN TU(PTOM Ha KaXKIOM YUaCTKE, yUUTHIBAsI XapaKTep ABUKCHHUS.

at
51 =So+‘fo-¥t+7

Jlanee MOXKHO OnpesIeNUTh CKOPOCTh OIbeMa Ipy3a, Mpu 3TOM B (hOpMYITy MOJCTABIIIEM BECh MTYTh
PO IeHHBIN TUPTOM.



S
V="t

IToxe3nas momuocTs P = G *V = 28000 * 5 =140000 BT

(I)opMa NnpeacraBJeHus pe3yjabTara:

Hano: Pemenue:

I'padux nBrxKeHUS

O OTMNS

Oty ——

Haiitu: {00 -

T1-? | w00
T2-? e

T3-?

OtBeT:

Kpurepun onenku:
3 — Bce TpU y4acTKa MPaBUIbHO MOCUUTAHbI CUJIbI HATSKEHUS KaHATa.
4 — 11 KaXKJ0ro ydyacTka BEpHO PaCcCUUTaH IyTh MPOMIEHHBIN TUPTOM.
5 — ompeiesieHa MOIIHOCTh JIBUTATEISL.

I[OHOJIHHTCJILH&H OIICHKA 3a 3alIuTy paﬁoTbI YCTHO 110 CIITMCKY BOIIPOCOB:

1.3aKOHBI TPEHHS CKOJIBKEHUS

2.MeToJ1 KHHETOCTaTHKH.

3.Pabpta npu npsAMOIMHEHHOM U BpaIllaTeIbHOM JIBUKCHUU.

4. MOIIHOCTH TIPH MOCTYNATEIHFHOM U BpalaTEIbHOM JIB)KEHUU



Tema 4.2 PacTsizkeHHe U ciKaTHe
IIpakTnueckas padora Ne 7
Pacuér Ha IpOYHOCTH NPU PACTSHKEHUU U CIKATHH.

Hesb: B pe3ynbTare BBINOJHEHHS PAa0OTHI CTYIEHT AOJDKEH 3HATh MpPaBUiIa TMOCTPOCHUS SIIOP
IPOJIOJIBHBIX CUJI U HOPMAJIbHBIX HAIIPSKEHUH B MONEPEYHOM CEYEHUH Opyca, yMETh ¢ IOMOILBIO METO/1A
CEYECHUH CTPOUTH SIIOPHI POAOJIBHBIX CHII U HOPMAJIbHBIX HAIIPSYKEHUN.

Beinosinus padory, Bel Oyaere:

YMETB:
- ONPENENATh HAIPSKEHUS B KOHCTPYKIIMOHHBIX 3JIEMEHTAX.

MarepunanbHoe obecrnieyeHue:
Koncnekr nekuuii, yaeOHUKHN, UHTEPHET-PECYPCHI, IMHEHKa, KapaHalll, TaCTHK.

3aganue:
1.ITocTpouTh O METOY CEYEHUM AMIOPY MPOJAOTBHBIX CHJL.
2.PaccunTaTh BETMYMHBI HOPMAJIBHBIX HAMPSHKEHUH U IOCTPOUTD SITIOPY..

IMopsanok BbINOTHEHHSI PA0OTHI:

1. nenum Opyc Ha y4acTKH MO METO/Y CEYCHUI U PACCUMTHIBACM MPOIOIbHYIO CHITY Ha KaXIOM
yJacTKe.

2. ompezeNsieM BeTMYMHbBI HOPMAJIBbHBIX HAMIPSHKEHHUH 110 CEYCHHSM C YIETOM W3MEHEHUS IUIOLIA 1
IIOTIEPEYHOT0 CCUCHUSI.

3. CTPOUM DITIOPBHI.

Xoa paGoTsI:

1. nenum Opyc Ha y4acTKH MO METOY CEYEHHMI U PAaCCUMTBIBAEM MIPOOJIbHYIO CHIIY Ha KaXKJOM
y4acTKe.

T | I |
Jie F1 ' & A =
R e—— <—eo R s
| & &' AN |
— F3 !

i

i F2

N - -

1)yuacTox
]
= , F2
< .'v’ '-.' . »



= ')
' 1.
3) ydactok 3 :
ITo METOAY CEYCHUI OIIPEIEIUTh
N, (H) na xaxaom y4acTke.
N1=F2=10xH
N2 = F2-F3 =10-5=5kH
N3 = F2-F3+F1 = 10-5+30 = 35 xH
=
To dopmyie A== :x (Mm2) WK
HaWTHU IJIOLIAb KaKIO0T0 KPYTJIOTO CEUEHHUS.
axD®  3.14x36° )
Al= ¢ = ¢+ =101736 mm
mxD? _ 3.14x20° )
A2= 2 ¢ =314mm
nxD? _ 3.14x30° )
A3= + ¢ =706,5 Mmm

IPOAOIBHYIO cHiLy

A= R*Xa (MMm2)

2. OmnpeacIsICM BCIIMYNHBI HOPMAJIbHBIX HaprDKCHI/Iﬁ M0 CEHYCHHUAM C YYCTOM U3MCHCHUS TIOAIN

IMONCPEYHOTO CCUCHUA.

I/ICXOI[SI N3 MOJYUYCHHBIX 3HAYCHUHN HaxoguM HOPMAaJIbHOC HAIIPSAIKEHHUE Ha KaXXIOM YYaCTKE

_ _N(H) )
AGee®) (H/mM™ unu MITa).

s 10x10°

A1 1017,36 = 9 8 MT]a, (H/MMZ)
_ N2 _ 5x10° _

S ny o MIla, (H/MMZ)
N3 _ 3s5x10°

o3 = e X2 =495 MI]a, (H/MMZ)

706.5

3.Crpoum smropsl N 1 G.

35

g
N, kH [T

495

59

98

c, Mla




®opma mpeacTaBJieHusi pe3yJbTarTa:

Hano: Pemenne:
F1 =30xH I
| ‘ |
F2 =10xH f; - F1 b - F2
‘ S ® > < * %4 iy >
F3 =5xH J |
‘ Y '
D3=30Mm F3 !
D2=20Mm 35
D1=36Mmm
Haittu: mocrpouts ,
SIIOPHI. 5 B
N mnnnn AN
495
59
98
o, MMNa |
OtBer:

Kpurepun onenkn:

Onenka 3 — Ilo MeToy ceueHMit MpaBUIIBHO OTIpE/IeieHa MPOJI0JIbHAS CUJIa HA KaXI0M.

Ouenka 4 — 1o MeTomy cedeHMI MPaBUIBHO OIpeEIesIeHa MPOJIOJIbHAS CHJIa Ha KaXXOM Y4acTKe U
n3o0paxena smtopa. [IpaBuiIbHO NOCYNTAHBI TUIOIIAU CEUYEHUI.

Ouenka 5 — Ilo Merony cedeHMil MPaBUIIBHO OINpPEAENICHa MPOI0JIbHAS CUJIa Ha KaXX/I0M y4acTKe U
n3o0pakeHa smropa. [IpaBuiibHO MOCYMTaHBI TUIOMIAAN ceueHn. [IpaBMIIbHO MOCYNTaHBI HAMPSKEHUS Ha
KQKJIOM y4acCTKE U €CTb 3II0pA.

JlonoJIHUTeIbHAS OLIEHKA 32 3aIIUTY PA00ThI YCTHO MO CIUCKY BONPOCOB:
1.IIporoBOpuTh €AMHUIBI U3MEPEHUS 3HAYECHUN CUJI, HAPSHKEHUN U MIJIOIAIEH.
2.0mnpenenuTh rae Hanboee onacHoe cedeHne opyca.
3.IIporoBoputh GopMymTy A HAXOKACHUS HAMTPSKEHUS
4.Kakue BHyTpEHHHUE CUIIOBBIE ()aKTOPHI BO3HUKAIOT MIPH PACTSKEHUHU U COKATHH.
5.1IpaBuio 3HaKOB JUIsl IPOAOJIBHOM CHUJIBL.



Tema 4.2. PacTsDKEHHE U CHKATHE

IIpakTnyeckas padora Ne 8
OnpeneneHne paLMoOHaNbHbIX ceueHnit bpyca

He.]'l]:: B PC3YyJIbTATC BLIIIOJHCHHUA pa6OTbI CTYACHT OOJDKCH 3HATH IIpaBHJIa IMOCTPOCHUS IIIHOP

MPOJOIBHBIX CHJI U HOPMAJIBHBIX HAMPsDKEHUH B MOMEPEYHOM CEUeHUHU Opyca, yMETh ¢ MTOMOIUIbI0 METO1a
CEUEHUI CTPOUTH AMIOPHI MPOJOJIBHBIX CHUJI U HOPMAJIbHBIX HanpskeHuil. [IpoBoauTh KOHCTpyHpoBaHUE
Opyca ¢ yueToM IMOJIy4eHHbIX 3HAYECHUH U3 YCIOBUS IPOYHOCTH.

Beinosinus patdory, Bel Oyaere:

YMETB:
- ONPENENATh HAIPSKEHUS B KOHCTPYKIIMOHHBIX 3JIEMEHTAX.

MarepunanbHoe obecrnieyeHue:
Koncnekr nekuuii, yaeOHUKHN, UHTEPHET-PECYPCHI, IMHEHKa, KapaHalll, JaCTHK.

3aganue:

1.ITocTpouTs MO METOY CEUEHUM AMIOPY IPOAOIbHBIX CHIL.
2.PaccunTarh BEIMYMHBI HOPMAJIbHBIX HAIIPSDKEHUN U IOCTPOUTH 3ITIOPY.
3.IlpoBecTu pacdeT Ha MPOYHOCTb.

4 VI3mMeHuTh pa3mMepsl cedeHui Ha Oosiee palluoHaIbHBIE.

Ilopsinok BbINOJHEHHS PadOTHI:
1. menum Opyc Ha y4aCTKH IO METOy CEUEHHI U PACCUNTHIBAEM MPOOIBHYIO CHITYy Ha KaXKIOM

y4acTKe.

2. onpeaciisieM BCINYHNHBI HOPMAJIbHBIX HaHpH)KeHI/Iﬁ 10 CECYCHUAM C YYCTOM U3MCHCHUS TIIOIIAAN

IMOIICPCUYHOI'0 CCUCHUA.

3. CTPOHM 3ITIOPHI.
4.IlonctaBnseM B pOpMyILy IPOYHOCTH MOJTyYSHHbIE 3HAYSHUS KacaTeJIbHBIX HAPSKCHUH.
5.11o ycii0BHIO IPOYHOCTH MEHSIEM Pa3MEPBI CEYEHUN.

Xonx padoTsI:

1. JACIINM 6pyC Ha Y4aCTKHU 110 METOAY CEUYEHHUI U pacCUUThIBAEM IMPOAOJIBHYIO CUITY HAa KaXXI0OM

y4acTke.
1 | ‘ !
* F1 F2
R S < & R ® S
| =] *® > - %" N |
— F3 ! |
i
N F2
,-é_j P ~
1)yuacTox
i
= F2
« . i.' ° »

2) y4acToK



= ')
' 1.
3) ydactok 3 :
ITo METOAY CEYCHUI OIIPEIEIUTh
N, (H) na xaxaom y4acTke.
N1=F2=10xH
N2 = F2-F3 =10-5=5kH
N3 = F2-F3+F1 = 10-5+30 = 35 xH
=
To dopmyie A== :x (Mm2) WK
HaWTHU IJIOLIAb KaKIO0T0 KPYTJIOTO CEUEHHUS.
axD®  3.14x36° )
Al= ¢ = ¢+ =101736 mm
mxD? _ 3.14x20° )
A2= 2 ¢ =314mm
nxD? _ 3.14x30° )
A3= + ¢ =706,5 Mmm

IPOAOIBHYIO cHiLy

A= R*Xa (MMm2)

2. OmnpeacIsICM BCIIMYNHBI HOPMAJIbHBIX HaprDKCHI/Iﬁ 10 CCYCHUAM C YUYCTOM U3MCHCHMA IIOAAN

IMONCPEYHOTO CCUCHUA.

I/ICXOI[SI N3 IMOJYUYCHHBIX 3HAYCHUU HaxOoAUuM HOPMAJIbHOC HAIPSKCHUC HA KaKAOM YYaCTKE

N(H)

AQme®) | (H/MM2 i MIla).
N1 _ 10x10°

cl=—= 2
Al 1017,36 = 9 8 MTITa, (H/Mm")
N2 5x10%
2 = —_—= = 15,9
% A2 314 MITa, (H/MMZ)
_ N3 _ 35x10° _ 2
o3 = T e 49,5 MIla, (H/vm™)

Crpoum smropsl N 1 G.

35

g
N, kH [T

495

59

98

o, Mla




< [o]
3. [IpoBepsieM 110 YCIOBHUIO IPOYHOCTH G
ol = [o]. 9,8 < 40, MIla

o2 = [o]. 15,9 < 40,MIla

o3 = [o]. 49,5 = 40,MIla

pa3Mephl CEUEHUH.

BbiBoa: 1.113 ycnoBust MPOYHOCTH BUAHO, YTO Ha 3-€M y4acTKe
HOPMaJIbHOE HalpsHKEHUE MPEBBIIIACT JIOMyCKaeMoe. 3HAUUT HYKHO
U3MEHUTH IUIOILAb [TONEPEYHOr0 CEUYEHHsI UM YMEHBUIUTD CHITY
F1. Haubomnee npocTsiM OyA€T H3MEHHUTD IUIOIIAAb CEUCHUSI.

-3
A3= = = E20 —g75
4.Y1ouHeHHas lel " , MM

2.Tak >xe Hy»KHO U3MEHUTH IIOIIA/IU CeYeHUM Ha 1-0M 1
2-0M y4acTKax. 3/1ech He PallMOHAIBHO MCII0JIb30BaH MaTepHall.

N1 10x10%
v Al = Tl 250 2
TOYHEHHAasA , MM
-
v A2 = Tl 125 2
TOYHEHHAasA , MM

OtBer: Yrounennsie D3 = 33,4 mm, D2 = 12,6 mm, D1 = 17,8 mM.

(I)opMa NnpeacraBJCeHus pe3yjabTara:

Hano: Pemenue:
F1 =30xH
AT |
F2 =10xH ' F1 |
; § ° = <o § §
D3=30mMm : 7 F3 ' !
D2=20mm 35
D1=36mMm
) ) 1]
o] =40 H/mMm )
o] N, kH [TTTITIIIIIT
Haiitu:
panroHaIbHbIC 495
CEYEHUS.
59
g5
G, MMMa | 1 ‘ |
OrTBerT:

F2

Kpurepun onenkn:




Onenka 3 — [lo MeTony cedeHui MPaBWIBHO OMpEAEsieHa MPOI0IbHAS CHIa HAa KAKJIOM y4acTKe U
MOCTPOEHA AMIOPA.

Ouenka 4 — [lo Merony cedeHHil MpaBUILHO OINpEAesieHa MPOI0JIbHAS CUJla Ha KaXK/I0M y4acTKe U
n3zo0paxena smopa. [IpaBuiibHO MOCYUTAHBI TUIOMIAU ceueHni. [IpaBuiIbHO MOCYUTAHBI HANPSXKEHUS Ha
Ka)KJIOM y4acTKE U €CTb 3ITI0pa.

Ouenka 5 — 1o MeTrony cedeHuil MpaBUIILHO OINpEesIeHa MPOI0JIbHAS CUJla Ha KaXK/IOM y4acTKe U
n3zo0paxena smopa. [IpaBuiibHO MOCYUTAHBI TUIOIIAU ceueHUi. [IpaBuiIbHO MOCYUTAHBI HANPSXKEHUS Ha
KaXJIOM Y4YacTKe M ecTh osmopa. [IpoBeieHa mpoBepka MPOYHOCTH M 3aMEHEHBI pa3mepa Ha Oolee
paloHaIbHbIE.

JlonoTHUTeILHAS OLIEHKA 32 3alIUTY PAa00ThI YCTHO 1O CIIMCKY BONPOCOB:
1.IIporoBopuTh €1MHULBI U3MEPEHUS 3HAYEHUM CUJI, HAIIPSDKEHUHN U IUTOIIAAEH.
2.0npenenuTh e HanboJIee OMmacHoe ceueHune opyca.
3.IIporoBopuTh GopMyy IS HAXOKICHHS HATIPSHKCHUS
4.Kakue BHyTpeHHHUE CUIIOBbIE (DaKTOPBI BO3HUKAIOT MPH PACTSHKEHUN U CKATHU.
5.1IpaBwi1o 3HaKOB AJIsA IPOJOIBHON CHUJIBI.
6.IloueMy 110 yCI0BHIO MPOYHOCTH MEHSIN UMEHHO IUIOIIAAb IIONEPEUYHOIO CEYCHUS a

HE Harpy3ky?



Tema 4.3 Kpyuenue

IIpakTnyeckas padora Ne 9
Pacuer Bania Ha MPOYHOCTD U JKECTKOCTb.

Hesb: B pe3ynbTaTe BBITOJHEHHS PAa0OOTHI CTYIEHT AOJDKEH 3HATh MpPaBUiIa TOCTPOCHUS SIIOP
KPYTALIUX MOMEHTOB U KacaTelbHBbIX HANpPSKEHUM B MONEPEYHOM CEYeHUU Opyca, yMETh C IMOMOIIbIO
METOJIa CEUEHUH CTPOMUTH 3IIOpPhl KPYTSIIMX MOMEHTOB M KacaTelbHBIX HampsbkeHui. IIpoBoautsb
KOHCTpyHpOBaHUE Opyca ¢ y4eTOM MOTy4YEeHHBIX 3HAYCHUN U3 YCIIOBUS IPOYHOCTH.

Beinosinus patdory, Bel Oyaere:

YMETb:
- OIIpeIENATh HANPSKEHHS] B KOHCTPYKIIMOHHBIX 2JIEMEHTAX.

MarepunanbHoe obecrnieyeHue:
Koncnekr nekuuii, yaeOHUKHM, UHTEPHET-PECYPCHI, INHEHKa, KapaH Jalll, JIACTHK.

3aganue:
1.0mpenenuTs Mo METOAy CEYeHUN KPYTALIAE MOMEHTHI.
2.I1oCTpouTh 3MIOPHI.

IMopsinok BbINoOJIHEHUs PadOTHI:

1. nemum Opyc Ha Y4acTKH [0 METOLy CEUYCHHUH M PACCUUTHIBAEM KPYTAIINHA MOMEHT Ha KaXKI0M
y4acTke.

2. OIpCaAcCIICM BCIIMYMNHBI KaCATCIbHBIX HaprDKeHHfI.

3.CTPOUM 3MIOPHI.

Xoa paGoTsI:

Pemenue:
M3
M /
g P M2 b
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1.Pa36uth 6anky Ha y4acTKH.
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ITo metony
CEUCHHH OMpeNeuTh KpyTAInid MoMeHT MKp, (KH*M) Ha Ka)10M ydacTke.
Mkpl =-M3 = -5 kH*m
Mkp2 = -M3+M2 = -5+10 =5 kH*m
Mkp3 = -M3+M2-M1 = -5+10-30 = -25 kH*m
2.11o yc0BHIO MPOYHOCTH ONPEEIIIEM KacaTelbHbIE HAPSKEHUS U CPAaBHUBAEM C

JIOITYCKaeMBbIM.
Mk
= — S ]
Wp
3.Crpoum smropsl Mkp H T.
dopma npeacTaBJieHus pe3yabTaTa:
Jano: Pemenue:
e %
M1 =30 xH*m /‘77/'?1 M3
M2=10xH*n | e I
i ba
M3 = 5 kH*m 4 - A -
/ NS S S
[ 1=140 ; ]
H/MM2 4 ! \ Y
% S
Hawntu:
MOCTPOUTH
3H10p1)1 OTBeT:

Kpurepum ouenku:

Onenka 3 — Ilo MeToy ceueHMi IpaBUIIBHO ONPEAEIEHBI KPYTAIIUIA MOMEHT U HANPSHKEHHUE Ha
yudacTkax 1 u 2.

Onenka 4 — Ilo MeToy cedeHMi IpaBUIIBHO ONIPEAETIEHBI KPYTAILME MOMEHTHI Ha KayKIOM y4acTKe
Y HaNpsKEHUS.



Ouenka 5 — I[1o MeTony ceueHui MpaBUIILHO ONMPEIETECHbI KPYTAIIME MOMEHTHI Ha KaKJIOM y4acTKe

U HanpspkeHus. [IpaBUiIbHO MOCTPOEHBI ITIOPHI.

JlonoJIHUTe/IbHAA OLIEHKA 32 3aIIIUTYy Pa00Thl YCTHO MO CIIUCKY BONPOCOB:
1.ITporoBopuTh €IMHUIBI U3MEPEHUS 3HAYEHU MOMEHTOB, HAMPSHKECHUH U IJTONIACH.

2.IIporoBopuTh GOPMYITy JTsI HAXOXKICHUS HAPSKCHIS
4.Kakue BHyTpEeHHHE CUIIOBBIE ()aKTOPbI BOSHUKAIOT IIPU KPYyUEHUH.

5.1IpaBui1o 3HaKOB JJIs KPYTALIETO MOMEHTA.



Tema 4.3 Kpyuenue
IIpakTnyeckas padora Ne 10
Omnpenernenre palMoOHANIBHBIX CEYCHUN BaJa

Ieanb: B pe3yinbrare BBIIOJHEHUS paOOThl CTYAEHT AOJDKEH 3HATh IPAaBWJIA IOCTPOEHUS SIIOP
KPYTALIMX MOMEHTOB U KacaTeJbHBIX HAMpPsDKEHUH B MOIMEPEYHOM CEUEeHHUU Opyca, yMETh C MOMOIIbIO
METOJ]a CEUEHUN CTPOMUTH SIIOPbl KPYTALUIMX MOMEHTOB M KacaTelbHbIX HamnpsbkeHuid. IIpoBoauthb
KOHCTpyHpOBaHUE Opyca ¢ y4eTOM MOTy4YEeHHBIX 3HAYCHUN U3 YCIIOBUS IPOYHOCTH.

Beinosinus patdory, Bel Oyaere:

YMETb:
- OIIpeIENATh HANPSKEHHS] B KOHCTPYKIIMOHHBIX 2JIEMEHTAX.

MarepunanbHoe obecrnieyeHue:
Koncnekr nekuuii, yaeOHUKHM, MHTEPHET-PECYPCHI, IMHEHKa, KapaH Jalll, IJACTHK.

3ananmue:
1.0mpenenuTs Mo METOAy CEYeHUN KPYTALIAE MOMEHTHI.
2.ITo ycloBHIO IPOYHOCTH PACCUUTATh Pa3MePhl KAKJOU CTYIICHH.

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTLI:
1. JACIIUM 6pyc Ha Y4aCTKHU 110 METOAY ceyeHuH 1 pacCUUuTbBIBACM KPYTHH_II/Iﬁ MOMCHT Ha KaXXa0M

y4acTKe.
2. onpezensieM BeJIMYMHbI HOJSPHBIE MOMEHTBI COIIPOTUBIICHHS [TO CEYEHUSIM C YYETOM MU3MEHEHUS

TUTOMIA/IA TIOTIEPEYHOTO CEUSHUSI.
3.BBIpaXKaeM JuaMeTpa CTyIeHEeH.

Xonx padoTsI:

Pemmenue:
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ITo metony
CEUCHHH OMpeNeuTh KpyTAInid MoMeHT MKp, (KH*M) Ha Ka)10M ydacTke.
Mkpl =-M3 = -5 kH*m
Mkp2 = -M3+M2 =-5+10 =5 kH*m
Mkp3 = -M3+M2-M1 = -5+10-30 = -25 kH*m
2.I1o ycnoBHIO IPOYHOCTH OIPENESEM MOJIIPHBIE MOMEHTBI COIIPOTHUBIICHUS CTYIICHEH Baa.

K
r
D
= B
Wpl="12="""C =3571428 4
Mxp 5x10 » MM
Wp2 = 222 = 2X2% _ 35714 28
[] 120 3
- s M
Wp3 = Mxp.  —25x107.._ 178571,4
[l 140 3
, MM

3.13 dpopmyIibl BeIpaXkaeM TuaMeTphl Baja.
Wp=02xD?® __3

A

|
s [Wpl 5 [35714,28
D1 = | _\/

\j 0,2 0,2
=56MM
]
__ s (wp2 _ s(35714.28
b2 \[ 0.2 J 02 _
=56MM
96 MM

M300pa3uth Ha cxeMe OpycC ¢ pacueTHBIMU JHaAMETPaMH.

OtBer: Ytounennsie D3 = 96 mm, D2 =56 mm, D1 = 56 mm.

®opma npeacraBiaeHus pe3yJabTara:

Jano: Pemrenue:
M1 =30 kH*m
M2 =10 xH*m

M3 =5 kH*m




[ ]=1420 M s M3
H/Mmm / M2
-] A
. i A ‘
- |
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anuTu ¥ r \ '
pauroHaILHbIE \\
CEeYEeHUS. El
OTtBeT:

Kpurtepun onenku:

Ouenka 3 — I1o MeTony ceueHunid MPaBUIIbHO ONPEEIICHBI KPYTSIINE MOMEHTBI HAa KaKJIOM YYacTKe
Y TIOCTPOEHA 3II0pa.

Ouenka 4 — 1o MeTony ceueHuid MpaBUIIbHO ONPEAEICHbI KPYTAIIME MOMEHTBI Ha KaKJIOM y4acTKe
U nocTpoeHa 3mtopa. [IpaBuinbHO onpeneneHbl NoaspHble MOMEHTHI COITPOTUBIICHUS.

Ouenka 5 — Ilo MeTrony ceueHuii MpaBUIILHO ONPEAEIICHBI KPYTSIINE MOMEHTHI Ha KaXKJJOM Y4acTKe
U T1ocTpoeHa amtopa. [IpaBuibHO onpeseneHsl MoJIIpHble MOMEHTHI cOlTpoTuBieHUs. [IpaBuibHO

CKOHCTPYHpOBaH Opyc.

JlonotHUTeILHAS OllEHKA 32 3alIUTY Pa00ThI YCTHO MO CIIMCKY BOMPOCOB:
1.ITporoBopuTh €IMHUIBI U3MEPEHUS 3HAYCHUI MOMEHTOB, HANPSKEHUH U MJIOMIAICH.
2.IIporoBoputh GopMyITy sl HAXOKICHUS HAPSKCHUS
4.Kakue BHyTpEeHHHE CUTIOBBIE ()aKTOPHI BOSHUKAIOT IIPU KPYUEHUH.
5.IIpaBuIio 3HAaKOB JUIS KPYTSIILIErO MOMEHTA.



Tema 4.4. U3ru0d

IIpakTyeckas padora Ne 11

IToctpoenune smrop Q 1 Musr

Lesb: nMeTh IpeACTaBICHUE O BUAAX M3rH0Oa M BHYTPEHHHX CHJIOBBIX (DaKTOpax B CEYEHUU TPHU
u3rube. 3HaTh METO/bI ONIPEEIICHHUS] BHYTPEHHUX CUJIOBBIX (DAKTOPOB U YMETh MMM I0JIb30BaThCs. 3HATD
OCHOBHbIE MpaBUjia U NOPSAJOK IOCTPOEHUS BIIOP MOMEPEUHbIX CUJ U U3rM0arolMX MOMEHTOB. YMETh
CTPOUTB 3IIOPBI NOMEPEUHBIX CHJI M U3TUOAIOLIMX MOMEHTOB.

Beinosinus patdory, Bel Oyaere:

YMETb:
- OIIpeIENATh HANPSKEHHS] B KOHCTPYKIIMOHHBIX 2JIEMEHTAX.

MarepunanbHoe obecrnieyeHue:
Koncnekr nekuuii, yaeOHUKHM, MHTEPHET-PECYPCHI, IMHEHKa, KapaHaIll, JAaCTHK.

3aganue:

1.Hautu peakuuu omop.

2.0npenenuTh 1Mo METOTY CEUCHUM MOMEPEUHYIO CHITY.
3.0npenenuTs N0 METOY CEUYEHUN M3TUOAIOIINI MOMEHT.
4. IlocTpouTh 3IIOPHIL.

Ilopsinok BbINOJHEHHS PadOTHI:

1. HaxoUM peakuu orop.

2. IPOBOJMIM MTPOBEPKY peaKLUil Omop.

3. nmenuM Opyc Ha YYaCTKH 110 METOJLy CEYEHUH U PACCUUTHIBAEM TOMEPEYHYIO CHITYy Ha KaXKIOM
y4acTKe.

4 nenum Opyc Ha y4aCTKH 10 METOAY CEUEHUN U PaCCUMTHIBAEM M3rMOAIOIINN MOMEHT Ha KaX/10M
YUYacTKe..

5.CTPOMM SMIOPHI U3TUOAIOLIMX MOMEHTOB U MONEPEYHBIX CUIIL.

Xoa pa0doThI:

Penrenmne:

[1 [/ [3

k. e

1.0OmnpenensieM peakiiu OTIOp, COCTABIISAS YPABHCHHS PAaBHOBECHS.
JFx= —Rx =20



Rx=10

IM=(F1x1)—-M—(Rbx4)=0

M—F1 5-30
s

2Fy=Ra—Rb—F1=0

Ra =F1 +Rb =30+ 625 = 3625 xH

2. IIpoBepka:

JFy =36,25—6,25—-30=0

3-4.Pa30uth Opyc HA yYaCTKH.

Rb =

= —6,25 xH

F

FI

@

[T

F1
L7 [2

[To MeToxy cedeHuit onpeaeTuTh MONEPEUHYIO
cuny Q, (kH) nHa xaxxaom ygacTke.

Ql =Ra=36,25xH

Q2 = Ra-F1 = 36,25-30 = 6,25 kH

Q3 = Ra-F1 =36,25-30 = 6,25 kH
[To MmeToxy cedeHuit onpeaenTuTh U3rHOaAOIINit
MoMeHT Mwusr, (kH*Mm).

Ml:RaXz z—= 1M



M= 3625X0=0
Ml =3625X1=3625

Mz:RaX(l-{-z)—Fle z-2M
M2 = 3625 X (1+0) =30 X 0=3625 s

_3625X (1+2)—30X2=4875

M2 H*m

M3:Rax(3+z)—F1X(2+z)—M z— 1M
M3=36’25x(3+1)_30x(2+1)_55=50,KH*M

5.Ctpoum smropsl Q 1 Musr.

%25
625
& kH
4875
Muzz kH™M
[T
62

OrtBer: OnacHBIM CYUTAIOTCS CeUeHHE 1 3/1eCh MAaKCHUMaTBHBIN CKadeK CHJIBI TIonepedHoit Q u
NEPEXO0JT OT CEYEHHU 2 K CEUEHUIO 3 3/1€Ch MAaKCHMaJIbHOE 3HAYEHUE MOMEHTA.

®opma nmpeacTaBieHus pe3yJbTara:

dano: Pemenne:

F1=30xH

M =55 xkH*m F7 M

CCUCHUA

HaiiTu: onacubie | k?
O Q




625

625

& kH

'

487

Muzz kH™m
_._J_____,_L—J—"l'_'_'_._
625

OtBer: OmacHbIM CYATAIOTCS ceueHue 1 31ech MAaKCUMAJIBHBIA CKA4eK
CUJIBI oriepeyHo Q U mepexo/1 OT ceYeHusl 2 K CEYEHUI0 3 37eCh

MaKCHUMAaJIbHOC 3HAYCHHUC MOMCHTA.

Kputepun onenkmn:
Onenka 3 — Ilo MeToly ceueHul NpaBUIILHO ONPEIENIEHBI IONIEPEYHbIE CHUIIbI Ha KaX/10M y4acTKe

Onenka 4 — Ilo MeToy cedeHMit paBUIIbHO OIPEIETICHBI ONEPEYHbIE CUIIbI Ha KaXKIOM y4acTKe
[IpaBunbHO onpeaeneHsl U3rudaroIIe MOMEHTHI.
Onenka 5 — Ilo MeToy cedeHMit IpaBUIIbHO OIPEIEICHBI IONIEPEUHbIE CUIIbI HA KAX/I0M y4acTKe
[IpaBunbpHO ompeneneHs u3rudaromue MOMeHTHI. [TocTpoeHs! 00e AIIopEI.
JloTOJIHNTEIbHASL OLEHKA 32 3A1UTY PA0OTHI YCTHO IO CIIHCKY BOIIPOCOB:
1.IIpaBuio 3HaKOB JyIsl MONEPEYHON CHUIIBI.
2.I1paBuiio 3HaKOB AJIs1 U3TUOAIOIIETO MOMEHTA.

4.Kakue BHyTpEHHHE CUJIOBbIE (PaKTOPbI BOSHUKAIOT IIPU U3THOE.
5.Kakue wucnonp3oBamy ypaBHEHHS paBHOBECHS, IPOrOBOPUTH MX TIOJHOE Ha3BaHHUE.



Tema 5.1. OCHOBHBIC ITOJIOKEHHUS. 3y0UYaThIe Mepeaavn

IIpakTyeckas padora Ne 12

PacueT 0cCHOBHEIX TrCOMECTPHUYCCKHUX XAPAKTCPUCTUK 3V6‘-IaTLIX ncpcaad.

Lesb: uMeTh mpencTaBlieHHEe O METOAax 3yOOoHape3aHust U TpeOOBaHMUAX K Mpouito 3yobeB, 00
OCHOBHOM TeOpeMe 3alleTICHUs], O YBOJIBBEHTHOM 3alleIUICHUU 3yObeB, Iare 3aleruieHus, MoayJe 3yoa
KoJyieca. 3HATh XapaKTEPUCTHKH SBOJIbBEHTHOT'O 3allCIUICHHUS 3YObeB, (OPMYJbl AJISi TE€OMETPHUYECKOTO
pacucTa IUIMHAPHUICCKUX KOJICC U YMETh UMH 110JIb30BATHCA.

Boinosinus patdory, Bel Oyaere:

YMETb:
- IPOM3BOAMUTDH PAcUeThl MEXaHUUECKUX Tepeiad U MPOCTEUITUX COOPOUHBIX €IUHUIL;

MarepunanbHoe obecrnieyeHue:
Koncnekr nekuuii, yaeOHUKHN, HHTEPHET-PECYPCHI, IMHEHKa, TUPKYIIb, KapaHIalll, JaCTHK.

3aganue:
1.PacuntaTh reoMeTpruUeCcKre apaMeTpsl 3y0UaToi HMIMHAPUIECKOH repeaayu.
2.CxeMaTu4yHO 3apUCcOBATh F€OMETPHIO JIBYX KOJIEC B 3aLCTICHUU.

Ilopsinok BbINOJIHEHHS padOThHI:

1.ITo BeImaHHOMY 3yO0UaTOMYy KOJIECY U3MEPHB BBICOTY 3y0a OIpeaeuTh MOAYIIb 3y04arToil
nepeaaym.

2.0npenenuTs NepesaToyHoOe OTHOLLICHUE.

3.0mnpenenuTs MEKLUEHTPOBOE PACCTOSHUE.

4.PacuutaTh reoMeTpUYECKHE apaMeTphl 3y0UaTol HUIMHIPUYECKOH Iepeladn.

5.CXeMaTu4HO 3apuCcOBaTh NTE€OMETPHUIO ABYX KOJIEC B 3aLCIICHUH.

Xoa paGoTsI:
Pemenue:

1.C koneca 3aMepHUTh BBICOTY 3y0a M IMOCYUTATH YUCIIO 3yObEB.
Monyns nepenauu onpenensercs no Gpopmyie

m =h/2.25
BbIOMpaeM Omrkaiiiee K moxydeHHoMy 3HaueHuo 1o psay ['OCT

Z1=
2.0HpCIleJ'II/ITL NepeAaTOYHOC OTHOIICHUC.

U=22/71
BbIOMpaeM Omrkaiiiee K moxydeHHoMy 3HaueHuo 1o psay ['OCT

3. OnpenensieM MEXLEHTPOBOE PACCTOSHUE.

do =0,5m(Z1+Z72)
BbIOMpaeM Omikaiiiee K nmonydeHHoMY 3HadeHuto o psay ['OCT

4, Ol'[peI[CHSICM reOMETPUUCCKHUC MMapaMETPhI IICPpCAaqIn.



JuameTp AeauTenbHol okpyxHoCcTH: d = mZ

JlnameTp oKpy>KHOCTH BBICTYNOB: da = d+2ha = m(z+2)
JHuamerp okpyxuoctu Bragun: df = d-2hf = m(z-2.5)
Bricora ronoBku 3yb6aha = m

Bricora HOXKH 3y0a: hf = 1.25m

5.CxeMaTu4Ho U300pa3uTh MOIYUYCHHBIE PE3yIbTATHI.

Pne. 18.1. TeoMeTpusa WAITHHAPHYRCKOM Mepedaun: /1 — noaoc 3auenienns; 4,4, —
JTUHWS 3aUeTUIeHus; 815, — ANUHA AKTUBHOH NMHUK 3aleneHus; O — Yro 3auerie-
HUS A, — MEXOCEROE PACCTOSIHME, dy, ¢y — AHAMCTPBI ACTHTCIBHBIX OKPYKHOCTEH; £,
hip — BLICOTA TONOBKH M HOKKH 3y0a COOTBCTCTBECHHO; d)y, dys — OMaMETPBI OKPYKHO-
' CcTell BrIamiH; d,;, d,5 — THAMETPBI OKPYXKHOCTE BHICTY 0B

al

®opma mpeacTaBJieHus pe3yJbTarTa:

Hano: Pemenne:

Z2=10

HaiiTu: OTser:

m="?

Z1=?

u=~2?

an =7

d="?

da="?

df =2

ha="? Puc. 18.1. TeoMeTpus UMIMHIPHUSCKOM Mepenaun: /1 — nonioc 3aueniequs; 4,4, —
TUHUS 3aUeTUIeHus; 815, — ANUHA AKTUBHOH NUMHUKM 3alieneHus; o — yro 3auerie-

hf = 2 HUS A, — MEXOCEBOE PACCTOsIHME, dy, ¢y — AHAMCTPBI ACTHTCIBHBIX OKPYKHOCTEH; £,

fip — BLICOTA TONOBKH M HOKKH 3y0a COOTBCTCTBECHHO; d)y, dys — OMaMETPBI OKPYKHO-
CTeil BrIanuH; ¢, d,5 — IMaMETPhI OKPYKHOCTE | BBICTYIIOB

Kpurtepun onenkmn:




Onenka 3 — Kosieco ninm mecTepHs OCUNTaHbl BEPHO.
Onenka 4 — Kosieco u nmectepHs NOCYUTAHBI BEPHO.
Onenka 5 — Koseco u nmectepHs MOCYUTAHBI BEPHO M HAa CXEME BUJTHO BCE Pa3MEPBI.

JlonotHUTeILHAS OLIEHKA 32 3aIIUTY PA00ThI YCTHO 1O CIIMCKY BONPOCOB:
1.ComnocTaBiATh Ha3BaHUE JUAMETPOB CO CXEMOM.
2.ComnocCTOBIIATh BBICOTY I'OJIOBKU U HOXKH 3y0a.
4.]1ns1 uero HeKOTOpbIE 3HaYeHUsl yTouHs0T 1o 'OCT?



TEMA 5.2 Ilepenaya BunT-raiika. Yepssiunasi nepegagya Ooume cBeeHus 0 peyKTopax.

IIpakTnyeckas padora Ne 13

PacueT reoMeTpuUeCcKHUX IIapaMeTPOB YEPBAYHOU IIEPEIAUM.

Hess: 3HaTh npuHUUI paboThl, ocobeHHOCTH pabdoyero mporecca, KIIJ| u nmpuumHbl BRIXOAA U3
CTpOSl YEPBAYHBIX IE€penad. 3HaTh T€OMETPUYECKUE U CUJIOBBIE COOTHOUICHMsSI B YEPBSYHBIX NEperavax,
3HaTh (HOPMYJBl JUISI TEOMETPUYECKOTO M CHUJIOBOTO pacdeTa YEepBAYHBIX Iepenady M yMeTb HUMH
10JIb30BAThHCA.

Boinosinus patdory, Bel Oyaere:

YMETh:
- IPOM3BOAUTDH PAcUeThl MEXaHUUECKUX Mepeaay U MPOCTEUIINX COOPOYHBIX €TUHUIL;

MarepunanbHoe obecrnieyeHue:
Koncnekr nekuuii, yaeOHUKHM, MHTEPHET-PECYPCHI, IMHEHKa, KapaHalll, IUPKYJIb, JaCTHK.

3aganme:
Paccunratre reomerpryeckue mapaMeTpsl Y4EPBAYHOM MEpEIayn.

IMopsiiok BbITIOJIHEHHSI PA0OTHI:

1.ITomo6paTh COOTHOLIEHHE 3yOhEB UEePBSIKA U YEPBAYHOTO KOJIECa.
2.ITogbupaem MOAysb MEpeAaAYH.

3.0npenensieM reoOMETPUIECKUE COOTHOIIIECHUS.

4.YTOUYHsIEeM MEKIIEHTPOBOE PACCTOSHHUE.

Xox padoTbI:
1.Mcxons n3 uMEIOmMXcst PEKOMEH AU TO0UPaOT HEOOXOAMMOE COOTHOIIICHHUE YUCEelT 3yObeB
YepBsiKa U KoJieca.

U=2z2/z1; z2 = 30+80; z1 = 1;2;3;4.
2. I1o BeIOpaHHBIM BenmuuHaM z1 z2 noaOupaem:
-MOJIyJIb TIepe/Iauk U3 COOTHOIIeHus M = (1 S+1 .7)&(0/ 72
-qHCII0 MOIYJIEH B ACIUTEIBHON OKPY)KHOCTH YepBsiKa U3 COoTHOIEHUs (] min = 0.212*z2

[Tomy4yeHHbIE COOTHOIIEHUS! YTOYHSIEM IO CTaHAApTy
3.0mnpenensieM reoMeTpudecKie mapamMeTpol epeaayu:

JlenuTenbHbBIN THaMeTp YepBsiKa dl= agm

JlnamMeTp IenuTenbHON OKPYKHOCTH KoJleca d2 = mz2

JlameTp BraauH 3yGbeB uepBsaHOro Koueca B cpentem ceuennn 02 = d2-2.4m
JluameTp BepinH 3y0beB B cpeanem ceuennn da2 = d2+2m

HauOonpmmii AuameTp 4epBsiuHOTO KoJieca dam = da2+6m/ (Z 1+2)

4 ITocne onpeeneHus MapaMeTpOB YepBsKa U KoJieca yTOYHUTH MOJTy4eHHOe 3HaYeHue a()

Mexuentposoe paccrosume a® = 0.5(d1+d2)
[Tonyuennoe 3nauenue okpyrisgem no psay 'OCT 40, 50, 63, 80, 100, 125, 140, 160, 180, 200,
250, 280, 315, 355, 400, 450, 500.

Ecnu momydeHHOe 3HaYeHUE HEe COOTBETCTBYET 3a/IaHHOMY pacyeT HY)KHO MTOBTOPUTH, N3MEHUB
BEJIMYUHY MOIYJIS WIH (.
®opma npeacTaBiaeHus pe3yJabTara:



Hano:
Uu=125

am =63

Pemenue:

d(l2
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A
E‘[

Puc. 19.4

OTtBer:

Kputepun onenkmn:

Onenka 3 — Koseco niam yepBsik IOCUUTaHbl BEPHO.

Ouenka 4 — Koneco u 4epBsK MOCYUTaHbI BEPHO.

Onenka 5 — Koseco 1 4epBsK IOCUUTAHBI BEPHO U HA CXEME BUIHO BCE Pa3MEpHI.

JlonoiHUTeILHAS OLIEHKA 32 3alIUTY PAa00ThI YCTHO 10 CIIMCKY BONPOCOB:
1.ConocTaBisiTh Ha3BaHUE TUAMETPOB CO CXEMOM.
2./Inst uero HeKoTOpbIe 3HaYeHUs! yTouHsA0T 1o 'OCT?




TEMA 5.2 Ilepenaya BunT-raiika. Yepssiunasi nepegadya Ooume cBeeHus 0 peIyKTopax.

IIpakTnyeckas padora Ne 14

CocTaBicHHEC KMHCMAaTHUCCKUX CXEM IOPpHUBOJAOB.

Leab: uMeTh NpeCTaBICHUE O TUIIOPA3Mepax, UCIIOTHEHUH U KOMIIOHOBKaX PelyKTOpPOB. 3HATh
Ha3Ha4YeHHEe, OCHOBHBIE MapaMeTphl, JOCTOMHCTBA U HEAOCTATKU PEIYKTOPOB OCHOBHBIX THIIOB.

Boinosinus padorty, Bel Oynere:

YMETb:
- YUTATh KHHEMAaTUYECKUE CXEMBI;

MarepunanbHoe obecrnieyeHue:
Koncnekr nekuuii, yaeOHUKHM, MHTEPHET-PECYPCHI, IMHEHKa, KapaHalll, IUPKYJIb, JaCTHK.

3aganme:
PaccMoTpeTs KOHCTPYKITUIO pemykTopa. M300pa3uTh KHHEMATHYECKYIO CXeMY PEeIyKTopa.
[TosicauTh paboTy penykropa

Ilopsinok BbINOJIHEHHS PadOTHI:

1.IIpoBectu ananu3 peaykTopa U300paskeHHOTO Ha YEPTEKE.

2.IlocTpouTh KUHEMATHYECKYIO CXEMY.

3.0mpenenuTb CKOPOCTh U BPALLIAIOLINil MOMEHT TUXOXO/IHOTO Bajla PelyKTopa.

Xopn padorsi:
1. [IpoBectu aHanu3 peayKTOpa H300paKCHHOTO HA YEPTEXE.
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2. TTocTpouTh KHHEMATUYECKYIO CXEMY:



T TmTmes pewaag a3 UERUD.

'TI‘I‘ =

1+

, Pue. 25.1. Peavkropnr:
LMIHHIPUYCCKHE: g — COHOCTYNCHYaTHLIN, § — g8
ME! & — UBYXCTYTNIEHYATBIH 1O COOCHOH CcxeMme:

0 — ABYXCTYTICHY

n

&
YXCTVIICHYAThIH TTO Pa3BEPHVTOMR Cxe-
HO KOHHYCCKHUEC! 2 — OOHOCTYIICHYATBII:
ATHIN KOHHYCCKO-WILTHHIPUYICCKH T

. Pue. 25.2. Yepeaunnie PEOVKTOPLE:
ATLIA C BEPXHUM PACTIONOKCHUEM YePBIKa;

@ — OAHOCTYNEHT 5
3 0 — OBYXCTYTIEHYaThIA

3. OnpenenuTs CKOPOCTh M BpallalOIIUA MOMEHT TUXOXO/IHOTO Baja PeayKTopa:
Omnpenemnsiem KITJI nepenaqn. KoadhduueHTs! moie3HOro ASHCTBHS Mepe1ad MoTyICHBI
9KCHEPUMEHTAIbHO U BbIOMpatoTcs 1o crnpaBoyHuky 0,7+0,75.

MoOIIHOCTE

P2 =Pl*n;

Bpamaromuii MOMEHT

T2 =P2/w2

®opma nmpeacTaBJieHus pe3yJbTara:

I[aHO: Pemenue:
P1=2,5 kBt T
5
®2 =80 pan/c U L
C -! [ -1X7]
_ —[—
HaiiTu: -—J-— T
P2=? i
T2 OTBeT:

Kpurepuu onenku:

Onenka 3 — BepHo cocTaBieHa KWUHEMATUYECKas CXEMA.

Ornenka 4 — [locuntanbl BEPHO CKOPOCTH 1 MOMEHT.

Onenka 5 — CBOOOTHO OPHEHTUPYETCS B COMOCTABICHUN KHHEMAaTHUECKOM CXEMBI U yepTexa.




JonosiHuTeILHASI OLIEHKA 32 3a1IUTY Pa0d0ThI YCTHO 10 CIIUCKY BONPOCOB:
1. Kunemaruueckoe n3o0pa>keHue MOJIIMITHAKA YKa3aTh Ha CXEME.
2.Kunemarndeckoe n3o0pakeHHe Bajla yKa3aTh Ha CXEMeE.
3.IlonHOE Ha3BaHME YKAa3aHHOTO PEIYKTOpa



Tema 4.2 PacTsiskeHUE H CoKATHE

JlabopaTopnasi padora Ne 1
HcnbiTaHue HA pacTssKeHHe 00pa31a U3 IVIACTUYHOM CTAJU B BUPTYAJIbLHOM
npocrpancTBe Columbus-2005.

HBJIL: IIOJIYUYCHHUEC AUuarpaMmbl PACTAXKCHHUA CTAJIbHOT'O 06pa3ua JJI1 BBIYMCIICHHUS MEXaHNYCCKHUX
XapaKTEPUCTHUK MaTCpuraia.

Beinosinus patdory, Bel Oyaere:

YMETB:
- ONPENENATh HAIIPSKCHHUS B KOHCTPYKIIMOHHBIX DJIEMEHTAX.

MarepunanbHoe obecrnieyeHue:

HcnpITaTenbHbIi CTEHT BUPTYaIbHOM 1a00paTOpHOI paboThl MPUOIMKEHHBIN K pealbHOM
yctaHoBke «Pa3peiBHasg mamuHa ['CM-50», KOHCHIEKT KM, TUHEWKA, KapaHalll, JACTUK.

3aganue:
1 nmoctpouth AuarpamMmy pacTsHKEHHUS MaTepuaa.

ITopsinok BeINOJHEHHS PadOTHI:
1 [TpoBecTu 3KCIEPUMEHT Ha pa3pbIBHON MallIUHE.

2.IlepeBecTH MOMYUYECHHYIO IMarpaMMy B KOOPAMHATHBIE OCH HAIIPSKEHUE - OTHOCUTEIbHAS
nedopMarus.

Xox pabdoThI:

1.IIpoBojs sKkciepuMeHT cCHUMAaTh 3HaueHust ycuius P kH u aGcomothnoro yanunenus Al ans 12
XapaKTEePHBIX TOYCK.

2.Ilepesectu ycunue P u3 kH B H (kumo 103).(CM. CTONOUK 4)

3.ITocunrats oTHOCUTENBHYIO Aedopmariuio € = Al/lg (cM. cToOuK 5)

4 Ilocunrates HanpspokeHue o(Mlla) = P(H)/A(MMZ), rae A — mionaab cedeHus o0pasia, HaXoquM
1o gpopmyie A = nd02/4. (cM. cTONOHK 6)

S.HaueptuTh quarpaMMmy pacTsKEHUS 110 PE3YJIbTaTaM BBIUMCIEHUN B KOOPIUHATHBIX OCIX
HaIpsKEHUE - OTHOCUTENbHAs AeopMaIius.

6.0npeaenuTs Moayb yrpyroctu marepuaina E(MIIa) = o/e.(cMm. cronbuk 7)

1 2 3 4 5 6 7
Nel P, kH Al,Mm P, H € o, Mlla E, MIla
-3
1 10,9667  [4,157¢-006 | 199667 | 42710 (Mm) 119966,7(H) | 19966,7(H)
20(mm) 314(mm™) 0,00022

7.YepTuM auarpammy.

®opma npeacraBiaeHus pe3yJbTara:

12 Touek AuarpaMmel IEpeBCACHLI B KOOPANHATHBIC OCHU HANIPSAKECHUEC — OTHOCUTCIIbHAA
z(e(bopMaumI " MOCTPOCHA JUuarpamMma.




Kpurtepun onenkmn:

3 — 4eTBEPTHIN U MATHIN CTOJIOWK MOCYUTAHBI BEPHO.

4 — Bcs TabNUIIA MOCYUTAHA BEPHO.

5 — muarpaMma nocTpoeHa BepHa Ha OCHOBAaHUH PACUYETOB.

Cnncok BONPOCOB:

1.YTo Takoe npeaen ynpyroctu?
2.1lpenen nponopuMOHAIBLHOCTH?
3.Ilpenen texyuyectu?

4.1lpenen npoyHocTU?



Tema 4.2 PacTsiskeHUE H CoKATHE

JlabopaTopnasi paGora Ne 2
HUcnbiTanue HA ckaTHe 00PA3L0B M3 MJIACTUYHOM CTAJIM U XPYNKOii IpeBeCHHbI B
BHPTYaJIbHOM npocTpaHcTBe Columbus-2005.

HBJIL: IMOJIYUYCHHUEC AUarpaMmbl CXAaTUA OJ11 pa3HbIX MaTEPpHUAIOB JJI BEIYUCIICHUA MEXaHUYCCKUX
XapaKTEPHUCTHUK MaTCPUATIOB.

Beinosinus patdory, Bel Oyaere:

YMETB:
- ONPENENATh HAIPSKCHUS B KOHCTPYKIIMOHHBIX 3JIEMEHTAX.

MarepunanbHoe obecrnieyeHue:

HcnpITaTenbHbIi CTEHT BUPTYaIbHOH J1aOOpaTOpHON pabOTh MPUOIMKEHHBIN K peabHOM
ycranoBke «lIpecc rugpasnuueckuii [11'-100», KOHCHIEKT JIEKIIMA, TMHEWKA, KapaHaalll, JJACTHK.

3aganue:
| MOCTPOUTH qUArpamMmy CKaTHs CTAIH U APEBECHUHBI.

IMopsaoK BHINOTHEHHSI PAGOTHI:

1 IIpoBecTy SKCIIEPUMEHTHI Ha THAPABINYECKOM IIpecce A ABYX Pa3HbIX MaTE€pHalIOB.

2.HepeBeCTI/I IMMOJIYYCHHBIC JUarpaMMbl B KOOPAWMHATHBIC OCHU HAIIPAKCHHUE - OTHOCUTCIIbHAA
nedopMarus.

Xox pabdoThI:

1.IIpoBojs sKkcniepuMeHT CHUMAaTh 3HaueHust ycuius P kH u aGcomotnoro yanunenus Al ans 12
XapaKTEePHBIX TOYCK.

2 Ilepesectn ycunue P u3 kH B H (xmno 103).(CM. CTONOUK 4)

3.ITocunrats oTHOCUTENBHYIO Aedopmariuio € = Al/lg (cM. cToOuK 5)

4 Ilocunrates HanpspokeHue o(Mlla) = P(H)/A(MMZ), rae A — mionaab cedeHus o0pasia, HaXoquM
1o gpopmyie A = nd02/4. (cM. cTONOHK 6)

S.HaqepTI/ITI) JuarpaMmy CxXatud 110 pe3yjibTaTaM BBIUHCIICHHUH B KOOPAMHATHBIX OCAX HAIIPSAKCHUC
- OTHOCHUTENbHAs fedopmanus.

6.0npeaenuTs Moayb yrpyroctu marepuaina E(MIIa) = o/e.(cMm. cronbuk 7)

1 2 3 4 5 6 7
Nel P, kH Al,™m P, H € o, Mlla E, MIla
-3
1 19,9667  |4,157¢-006 | 199667 | 23710 (mm) 119966.7(H) | 19966,7(H)
20(mm) 314(mm™) 0,00022

7. YepTuM IuarpaMMsl JUIsl IBYX SKCIIEPUMEHTOB.

®opma npeacraBiaeHus pe3yJbTara:
O6e nuarpamMmbl TOCTPOEHBI BEPHO JJIS IBYX 00pa3IIoB.




Kpurtepun onenkmn:

3 — o/1Ha U3 IBYX TaOJIMIl IOCYUTAHA BEPHO.
4 — Bce pacyeThl IPOBEICHBI BEPHO.
5 — auarpaMMel 1Jis IBYX 00pa3IioB HA OCHOBAHWUHU PAacueTOB BhIUEPUCHBI BEPHO.

Cnncok BONPOCOB:

1.Yem oTiinyaroTCs MJIACTUYHBIE U XPYIIKUE MaTepUabl?
2.1lpenen ynpyroctu npu cxaTuu?

3.Ilpenen nponopuHOHATBLHOCTH MPU CKATUU?
4.1lpenen TeKy4ecTH NpHU CHKATUN?

5.IIpenen npoYHOCTH MPHU CHKATHH?



