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1 BBEJIEHHUE

Baxxnyro 4acth TEOpeTHUECKON M MPOQPECCHOHATBHON MPAKTUYECKON MOATOTOBKH O0YUYaIOIIUXCS
COCTaBJIAIOT IPAKTUYECKUE U JTa0OPAaTOPHbIC 3aHATHUS.

CoctaB M conepKaHHe TMPAKTUYECKUX U JAOOpAaTOPHBIX 3aHATHH HAINpPaBICHBI HA PEAU3aALUI0
®denepanbHOr0 roCyJapCTBEHHOIO 00pa3oBaTENbHOIO CTaHIApTa CpeIHero IMpogecCHOHAIbHOTO
o0OpazoBaHusl.

Benymeld  AMIaKkTHYECKOM — LENbl0  MPAKTUYECKUX — 3aHATUH  sBiseTcs  (opMupoBaHUE
npoeCCUOHATIBHBIX MPAKTHUECKUX YMEHUN (YMEHHMH BBINOJIHATH ONpEACICHHbIC JEHCTBHS, ONEpalui,
HEOO0XO/JUMBIE B IOCIEAYIOIIEM B MPO(ECCHOHAIBHOW NESATEIbHOCTH) WIM YYEOHBIX MPaKTHUECKHX
yMeHu# (YMEHUH pemiaTh 3a/1a41. ), HeOOXOAUMBIX B MOCIEAYIOMIEH yueOHOM NesITeTbHOCTH.

Benymeld auaakTHuecKod 1Lesbl0  J1a0OpaTOPHBIX 3aHATUH  SIBISETCS  SKCIEPUMEHTAIbHOE
MOJTBEPK/IEHUE U NTPOBEPKA CYLIECTBEHHBIX TEOPETUUECKUX MOJOKEHUH (3aKOHOB, 3aBUCUMOCTEN ).

B coorBerctBUM ¢ paboueil mporpamMmoi yueOHOM aucuumuMHbl «TexHu4yeckas MeXaHHKa»
IPEIYCMOTPEHO MPOBEACHNE PAKTUIECKUX W/ J1a00paTOPHBIX 3aHATHH.

B pe3ynbraTte ux BBIIOIHEHUS, 00YYAIOLIMNACS TOJIKEH:

ymembo:

V¥1.1.05 YMeTs npou3BOAUTH PacYeThl MEXaHUUECKUX Mepeayd U MPOCTEHIINX COOPOYHBIX €AMHULL.

V1.2.02. YMeTh onpenensaTh HaIpsyKeHUS! B KOHCTPYKIIMOHHBIX 3JIEMEHTaX.

V1.1.06 YMeTs unTaTh KHHEMATUIECKHE CXEMBI.

V1.1.05 YMeTs npou3BOANTH PACYEThl MEXAaHUYECKUX MEpeaad v MPOCTEHIINX COOPOYHBIX €AMHUI]

VYo 01.01 pacio3naBarth 3a1a4qy u/win nmpooaemMy B IpoheCCHOHATLHOM H/WIH COIUAITBHOM

KOHTEKCTE;

VYo 01.02 ananu3upoBath 3a7a9y U/WIKA IPOOJIEMY H BBIICIATH €€ COCTAaBHBIC YaCTH;

VYo 01.04 BoisBATh M 3¢p(pekTHBHO HCKaTh MH(OPMALIHIO, HEOOXOAUMYIO JUIS PELICHUS 3aJauu

U/Uu TPOOIIEMBI;

VYo 01.05 cocTtaBnsTh IJIaH JCHCTBHIA;

VYo 01.06 onpeaenuts HEOOXOAUMBIE PECYPCHI

VY0 02.01 onpenensaTs 3aga4un A MOMCKa HH(OPMALIUH;

VYo 02.05 onieHnBaTh MPaKTHYECKYIO0 3HAYMMOCTD PE3YJIbTaTOB ITOKMCKA;;

VYo 02.02 onpeaensaTb He0OOXOAUMbIE UCTOYHUKH HH(POPMALINY;

Vo0 02.09 nposiBASTE KyIbTYpy UHPOPMAIIMOHHON 0€30MaCHOCTH NP UCIIOJIb30BAHUT

UH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH;

VYo 03.03 onpenenars U BEICTpauBaTh TPAEKTOPUU MPO(HECCHOHATILHOTO PAa3BUTHS U

camMo00pazoBaHus;

VYo 03.04 BbISBAATH TOCTOMHCTBA M HEIOCTATKM KOMMEPUECKON UIEH;

VYo 03.07 onpeaensiTh UHBECTULIMOHHYIO MTPHUBIIEKATEILHOCTh KOMMEPUYECKUX UIeH B paMKax

poeCCHOHAIBHON JESTENHHOCTH,

VY0 09.06 yntath, MIOHUMATh U HAXOAUTh HEOOXOMMbIE TEXHUYECKHE JaHHBIE U HHCTPYKIIMU B

PYKOBOJICTBax B JITOOOM JOCTYITHOM dopmare;

Copeprkanue MPaKTHYECKUX PadOT OPHEHTUPOBAHO HA MOATOTOBKY OOYYAIOIIUXCS K OCBOCHHIO
MpoPECCHOHATBPHOTO MOJYJIS TMPOTPAaMMBI TOJTOTOBKH CIEIUATMCTOB CpPEJHEro 3BEHa TI0
CIIELMAIILHOCTY Y OBJIAICHUIO HPOPecCUOHaANbHbIMU KOMNEMEHUUAMU:

[TK 1.1 - Ocy1iecTBIATh PadOTHI IO TIOATOTOBKE €MHUIL 000PYIOBaHHS K MOHTaXY;
I1K 1.2 - [IpoBOAUTH MOHTaXK IPOMBIIIUICHHOTO O0OPYIOBAaHMS B COOTBETCTBUH C TEXHUYECKOU
JOKYMEHTaUEN;
1K 1.3 TIpon3BoauTh BBOJI B AKCILTyaTAIIMIO M UCTILITAHKSI TIPOMBIIIIJICHHOTO 000pY/I0BaHMSI B
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COOTBETCTBUM C TEXHUUECKOUN JOKYMEHTALIUEH;

[IK 2.1 - TIpoBoauTh periaMeHTHbIE paboThI 10 TEXHUYECKOMY OOCITYKMBAHHUIO IPOMBIIIIIEHHOTO

000pyI0BaHHUS B COOTBETCTBUH C JOKYMEHTAIIMEH 3aBOJIa-U3rOTOBUTES,

1K 3.1 - Onpenenars onTUMaIbHbIE METOIBI BOCCTaHOBIICHHS pab0TOCTIOCOOHOCTH
MIPOMBIIIJIEHHOTO 000PYAOBaHNUS;

[1K 3.2 - Pa3pabarbiBaTh TEXHOJIOTMUECKYIO JIOKYMEHTAIIUIO JJI MPOBEACHUS paboT 1o
MOHTAaKy, PEMOHTY U TEXHUUYECKOH 3KCIUTyaTalluy MPOMBIIIJIEHHOTO 000PY0BaHUS B COOTBETCTBUU
TpeOOBaHUSIMHU TEXHUYECKUX PETIIAMEHTOB

A Taxxe GOpMHUPOBAHUIO 0OUIUX KOMNEMEHYUIL:

OK 01 - BriOupats criocoObI penieHus 3a1a4 NpoecCHoHaTbHON IS TENHFHOCTH MPUMEHUTEIEHO
K Pa3JINYHBIM KOHTEKCTaM,

OK 02 - Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA TIOUCKA, aHAIM3a U MHTEPIPETALUN
nHpopManuy 1 HHHOPMAIIMOHHBIE TEXHOJIOTUH JIUISI BEITIOIHEHUS 33/1a4 TPO(eCCHOHATTEHON
NeSITeIIbHOCTH;

OK 03 IInanupoBath ¥ peaan30BbIBATh COOCTBEHHOE NMPO(HECCHOHAIBHOE U TUYHOCTHOE
pasBUTHE, NPEANPHHUMATEILCKYIO JEITEILHOCTh B TPOGECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS
1o (PMHAHCOBOM I'PAaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CHTYalUsX;

OK 09 - ITonb30oBaThCst MpohecCHOHATTFHON JOKYMEHTAIMEH Ha TOCYJapCTBEHHOM H
WHOCTPAaHHOM SI3bIKAX.

Beinonnenne oOyyaromuxcst NpakTU4YeCKUX paboT mo ydeOHoM aucumiuiHe «TexHuueckas
MEXaHMKay HalpaBJICHO Ha:

- 000011eHe, cucTeMaTU3aluio, yriayoleHue, 3aKperjieHue, pa3BuTHe U JeTaIu3aluio
MOJIyYEHHBIX TEOPETUUECKUX 3HAHUI MO0 KOHKPETHBIM TeMaM y4eOHON JUCIMUILIMHBL,

- (¢opMHpOBaHHE YMEHMH NMPUMEHSTH IOJIyY€HHbIE 3HAHMSI Ha MPAKTHKE, pean3aluio
€MHCTBA MHTEJJIEKTYaJIbHOM U MPaKTUYECKON AESITeIbHOCTH;

- ¢opMHMpoBaHHE U pa3BUTHE YMEHMH: HaOMOAaTh, CpPaBHUBATb, COMOCTABIATD,
aHAJIN3UPOBATh, JENaTh BBIBOJAbI M OOOOILIEHMS, CAMOCTOATEIBHO BECTH MCCIEAOBAHNUS,
MOJIb30BAThCSl PA3IMUHBIMU NPHEMaMHU U3MEpPEeHUH, 0OpMIIATh pe3ysbTaThl B BUJE TaOJMIL,
cXeM, rpa(uKoB;

- BBIpa0OTKY TMpH pELIEHUH TIOCTABICHHBIX 33/7a4 MPO(pECCHOHATBbHO 3HAUYUMBIX
KayecTB, TaKWX KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTb, TBOpYECKAs
WMHUIIMATHBA.

[TpakTryeckue 3aHATHSI TPOBOJSATCS MOCIE COOTBETCTBYIOIIEH TeMbI, KOTOpas 00ecreunBaeT
HaJIn4YMe 3HaHU I, HEOOXOMMBIX JUISI €€ BBITTOJTHEHUS.



2METO/JUYECKHUE YKA3AHUSA
Tema 1.2. Ilinockas cucreMa CXOASIIINXCH CHJI

IpakTuyeckoe 3ansiTue Ne 1
Pacuér peakiuii onop uist IUIOCKOW CUCTEMBI CXOJISIIHXCS CHIT

ean:

-3HaTh c10co0 Pa3yIoKEHUs CUIIbl HA COCTABIIAIOLIME,

-M3y4nTh cIoCOOBI CIIOKEHUSI CUIL, JIMHUH JICHCTBUS KOTOPBIX CXOJATCS B OJJHOM TOUKE,

-3HaTh r€OMETPUUECKHUI M AaHATUTUYECKHH CIIOCOOBI OTPEICTICHUSI PABHOACHCTBYOIICH CHITBI
U YMETh UMU TI0JIb30BATHCSI.

Boinoinus padory, Bel Oynere:
ymembs:

V1.2.02. ymeTb onpeaensaTh HalpsDKeHNUs B KOHCTPYKIMOHHBIX AIEMEHTax

Vo 01.05 cocTaBisaTh IIaH JICHCTBUI;

Yo 01.02 ananu3upoBats 3a1a4y H/UIU NpoOJIeMy U BBIIEIATh €€ COCTaBHBIC YaCTH;
Vo 01.05 cocTaBisaTh IIaH JICHCTBUI;

MaTtepuajbHoe o0ecnieueHue:
KoHcnekT neknuii, ”HTepHET-pecypcChl, JIMHEWKa, TPAHCIIOPTUD, KapaHAalll, TaCTHK.
OobopynoBaHue: HE UCIIOJIB3YETCA

3ananmue:
BBIMOTHUTE pacdeT paBHOJAEHCTBYIOIIEH CUCTEMBI CHIT

ITopsinok BbINOJHEHHS PadOTHI:
1 PaccMoTpeTh TeOpeTHUECKHE TTOJIOKEHUS
2 V3yunTh METOAMKY pacueTa paBHOAEHCTBYIOLIEH CUCTEMBI CUIT
3 BBINONMHUTE pacyeT paBHOJEHCTBYIOIIEH CUCTEMBI CHIT
4 ChenaTth BBIBOJ
5 OTBETUTH HAa KOHTPOJIBHBIE BOIPOCHI

Xoa pa0dorsi:

KpaTkue Teoperuyeckue cBeleHUs:

Ipumep 1. I'py3 (pucyHok 1) mojBelieH Ha CTEPXKHSAX M KaHATaX M HAXOAUTCS B PaBHOBECHUH.
N300pa3uth cuctemy cui, JEHCTBYIONUX HA IIIAPHUD
Pemenne
1. Peaknuu crepkHel HampaBJeHBI BIOIb CTEPIKHEH, PeaKkIMi TMOKUX CBSI3€i HalpaBICHbI
BJIOJIb HUTEHW B CTOPOHY HATsDKEHUS (PUCYHOK 1, a).



2. Jlns ompeneneHus: TOYHOTO HAMpaBiICHHUs YCUJIMM B CTEP)KHAX MBICIEHHO YOHpaeMm
MOCJIEA0BATEIbHO CTEPKHU 1 1 2. AHATM3UPYEeM BO3MOKHBIE IEPEMEIICHUS TOUKHU A.
HemnoaBrxHBI 010K ¢ ACHCTBYIONTUMH Ha HETO CUJIAMH HE PaCCMaTPUBAEM.

3. Youpaem crepxkeHb 1, TOYka A MOJHUMAETCS M OTXOAUT OT CTEHBI, CIIEJOBATEIBHO,
peakuus CTepxKHs | HampaBlieHa K CTCHE.

4. YoupaeM crepkeHb 2, TOUKa A MOJAHUMAETCS U MPUOIIKACTCS K CTCHE, CIIeI0BATEIbHO,
peakuus CTEpKHS 2 HalpaBlieHA OT CTCHBI BHU3.

5. Kanat TsiHeT Bripago.

6. OcBobOosx1aeMcs OT CBsi3el (pUcyHOK 1, 0).

HenoasyxHeif
610K

a) Cuibl, neiicTByIONIME HA MapHUp A.
0) Cucrema CXOIAIUXCS CHIL.
Pucynok 1 — I'py3, moaBEMIEHHBIN HA CTEPKHAX M KaHATax
[pumep 2. [llap noaBelieH Ha HUTHU U ONUPAETCS HAa CTEHY (PUCYHOK 2, a). OnpeaenuTs peakiii HUTU
Y TJIAJIKOW OTIOPHI (CTEHKH).

Pewenue
1. Peakuust HUTH — BJOJIb HUTH K TOUKE B BBEpX (PUCYHOK 2, 0).
2. Peaknus rioankoit onopsl (CTEHKH) — MO HOPMAJIM OT MTOBEPXHOCTH OTIOPHI.

a) 11ap Ha HUTH;
0) peakiuu
Pucynok 2 - OnpezeneHue peakiiui HUTU U TJIaJJKON OTIOPEI

®opma npeacTaBiIeHus pe3ybTaTa:



Odopmiernas 3aa4a B TETpaIu I MPAKTUUECKUX U JIA0OPATOPHBIX paboT

Kputepuu onenku:
Onenka 3 — oJH U3 CIIOCOOOB PACCYUTAH BEPHO.
Ornenka 4 — o6a cioco6a MoCYUTaHbI BEPHO.
Ouenka 5 — 3amura padboThl (10 MPUHATON IPEnoJaBaTeIeM OCU COCTaBUTh YpaBHEHUE
MPOCKIINI).



Tema 1.3. [Iapa ciuj 1 MOMEHT CHJIBI OTHOCUTEIbHO ToukH Ilinockas cucrema
NPOU3BOJIbHO PACMOJIOKEHHBIX CHJI

IIpakTuyeckoe 3ansaTue Ne 2
MOMEHT CHJIBI OTHOCUTEIHHO TOYKH.

Lesb: B pe3ynbraTe BBIIOJHEHHUS pabOThI CTYAEHT JOJDKEH MMETh IPEACTaBIEHUE O BUIAX
orop OaJOYHBIX CHUCTEM M BO3HUKAIOUIMX B HUX PEAKIMAX. 3HATh (JOPMBI ypaBHEHUN paBHOBECHUS
IJIOCKOM CHUCTEMBI ITPOU3BOJIBHO PACIOJIOKEHHBIX CHJI YMETh MX MCIOJB30BaTh Ul ONPENEICHUS
HEU3BECTHBIX PEaKLMil B OIIOpax. YMETh BBIIOJIHATH IPOBEPKY IPABUIBHOCTH PEILICHMUS.

Beinosinus padory, Bel Oyaere:

ymembo:

V1.2.02. ymeTb onpeaensaTh HalpsHDKeHNUs B KOHCTPYKIMOHHBIX AIEMEHTaX

Vo 01.05 cocTaBisaTh IIaH ICHCTBUI;

Yo 01.02 ananu3upoBats 3a1a4y H/UIU IpoOJIeMy U BBIIEIATh €€ COCTaBHBIC YaCTH;
Vo 01.05 cocTaBisaTh IJIaH JICHCTBUI;

MatepuaibHoe o0ecniedeHue:
KoHcnekt nekuuii, HHTEpHET-pecypcehl, TUHEWKa, KapaHall, JacTHK.
OO0opynoBanme: He UCIIOIB3YETCS

3ananmue:
OrnpenenuTh BEIMYMHBI PEaKIMi B JKECTKOM 3a/ielike OJHOonopHoW Oayku. [IpoBectn

MIPOBEPKY pEIICHUS.
Ilopsinok BbINOTHEHHS PA0OTHI:

1 Odopmuts paboTy B TETpab.
2 o anropuT™My BBITIOJIHUTH pEIICHHE.

Xoa padoTsi:

Kparkne TeopeTuueckue cBe1eHHs:

Bbpyc AB ¢ neBoii mapHUpHO-IOABUKHON OMOPON U NMPaBOH MIapHUPHO-HETIOABUKHON HarpyKeH
TpeMsl Iapamu CHJI, MOMEHTBI KOTOpbIXx Mj =24 kH-m, My= 36 kH-m, M3= —50 kH-m. Onpenenuts

peakuuu omnop. (Pucynox 1)

\

R Hy M Hs

A2 N 5

AR,
[ 24 A

Pucynok 1



Ha Opyc nelcTBYIOT mapbl CUJI; CIIEI0BATEIbHO, M YPABHOBECUTh UX MOKHO TOJIBKO TApoH, T. €. B
Toukax A 1 B co cTopoHbI o1op Ha Opyc JOKHBI ACHCTBOBATH PEAKIINH OIOp, 00pa3yromue napy cui. B
Touke A y Opyca HIapHUPHO-TIOJIBUYKHAS OIOpa, 3HAYUT €€ Peakiys HampaBlieHa IMEpPHeHIUKYISIPHO
OTOPHOM MOBEPXHOCTH, T. €. B JAHHOM CIy4yae MepHeHIUuKYIsIpHO Opycy. O003HAUUM 3Ty PEeaKkiuio U
HalpaBUM ee BBepX. Toraa B Touke B cO CTOPOHBI IIAPHUPHO-HEIIOABUKHOM OIOPBI IEUCTBYET TAKXKE
BEpTHUKaJIbHAs cuia Rg, HO BHU3.

2. Ucxonsa u3 BeIOpanHOTO HamparieHus cui napel (Ra, RB), e€ MomenT Mo = - Ra *AB (wm
M,= — Rg*BA).

3. CocTtaBuM ypaBHEHHE PaBHOBECHS Map CUJI:

3 My= M+ Ma+My4 Mgo=0.

[ToacTaBuB B 3TO ypaBHEHHE 3HAYECHHSI MOMEHTOB, TIOJTYYUM
24 + 36 — 50 — RaA*2 = 0. Orcroma Ra = 5 kH. Tak kak cmibl Ry u Rg oOpasytor mapy, to
Rb~Ra~5 kH.

®opma npeacTaBIeHus pe3yJbTaTa:
OdopmiieHHas 3aada B TETPaan AJIsl MPAKTHUECKUX U TaOOPaTOPHBIX padoT

Kpurtepun onenkn:

OneHka 3 — 1B peaklMu pacCYUTaHbI BEPHO.

Onenka 4 — Bce peakIuy IOCUUTaHbl BEPHO.

Onenka 5 — 3anura paboThl (COCTaBUTh YPAaBHEHHE MOMEHTOB OTHOCUTEIBHO TOUKH C).

! Crynonienus. https://studopedia.ru/l_94922 reshenie.html (nata oopamenus: 30.03.2022)
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Tema 1.3. Ilapa cui1 1 MOMEHT CHJIBI OTHOCHTEIbHO TOYKH Ili1ockas cucTeMa Mpou3BOJIbLHO
PacCIoJIOKEeHHBIX CHJI

IIpakTuyeckoe 3ansiTue Ne 3
OrnpeneneHue peakiuii B 2X OMOPHON OaJke.

Hesab: UMeTh MpeACTaBICHUE O BUAAX OMOp OATOYHBIX CHCTEM M BO3HUKAIOUIMX B HHX
peakuusx. 3HaTh GOPMBI YpaBHEHUN PaBHOBECHS MJIOCKOW CHCTEMBI TPOU3BOIBHO PACTIONOKEHHBIX
CHJI M YMETh MX HCIIOJIb30BaTh I ONPEIEICHUS Peakiiii 1711 OaNKH ¢ IMapHUPHBIMH OIIOPAMHU

Beinosinus padory, Bel Oyaere:

ymembs:

V1.2.02. ymeTh onpeAessaTh HapsHKEeHUS B KOHCTPYKIIMOHHBIX AJIEMEHTaX

Vo0 01.05 cocTaBiaTh IJ1aH JCHCTBUM;

Yo 01.02 ananu3upoBats 3a1a4y H/HIU IPOOJIEMY U BBIIEISATH €€ COCTABHBIC YaCTH;
Vo0 01.05 cocTaBiaTh IJ1aH JSHCTBUM;

MarepuajibHoe o0ecnevyeHHe:

KoHcrekT sieknuii, ”HTepHET-PecypChl, TMHEWKA, KapaHalll, TaCTHK
OO6opynoBaHme: HE UCTIOIB3YETCS

3ananmue:

Onpenenuth BENTUYMHBI peaklUil B MIApHUpaxX ABYX omopHoi Oanku. [IpoBectu mpoBepky
perieHus

Iopsaok BbINOIHEHUs PA0OTHI:
1 Odopmuts paboty B T€Tpaab.

2 ITo anropuT™My BBITIOJIHUTH pEIlIEHHE.

Xoa padoThi:

Kp ATKHE TECOPETUICCKUEC CBCICHUA:

IIpumep. /IByxonopHas Oajka ¢ HIApHUPHBIMU omopamMu 4 U B HarpykeHa cocpeloTOYeHHOU
cuioit F, pacnpesneneHHoi Harpy3koi ¢ MHTEHCUBHOCTBIO (] M Mapoil cUil ¢ MOMEHTOM m (PUCYHOK 1).
Onpenenuts peakiuu omnop.



y 3
R m = 100 xH-M
A Ay
g =2xH/M (—\“ Rj, F=25kH
457
a) =
A G B Bx *
TT\'im In
6mM awm 2Zm >
l;:kd,. m=100«kH-m R}i;‘\ F=25 xH
45/
6) 2 -
G=12xH Rs /\B
A Y
¢ Im Im dm 2m o

a) ¢ pacrpeneIeHHON Harpy3Koii;

0) ¢ 3aMeHOI1 pacrpeieIeHHON Harpy3KH Ha COCPEIOTOUECHHYIO

Pucynok 1 - Peakuuu onop B IByXOMOpHO# Oanke

1. Jleas omopa (Touka A)
NEePIEeHIUKYIIPHO ONOpHOM moBepxHocTH. [IpaBas omopa (Touka B) — HemoABMXKHBIN 1IapHUp, 31€Ch

2. HOCKOJILKy Ha CXEMC BO3HUKHYT ABC HCU3BCCTHBIC BCPTHKAJIBHBIC PCAKIHU, UCIIOJIB30BATH

Pemenue
MOABVKHBIM  IIApHUP,

nepByo popMy ypaBHEHUI paBHOBECHS HELEIEeCO00pa3Ho.

3. 3ameHsieM pacrpeielIeHHYI0 Harpy3Ky COCpeI0TOUEHHOM:
G=gql; G=2x6=12 kH.
CocpenoToueHHyI0 CHIIy TIOMEIIaeM B CEpeIuHe MpoJieTa,

COCpeI0TOUEHHBIMU cuiamu (puc. 1, 0).

aajec 3aaada pemacTtcda C

30€Ch pCaKludg HalpaBJICHA

HAHOCHUM JBE€ COCTAaBJIANOIMINC PECAKIIUU BAOJIb oceit KOOpAUHAT. Ocb Ox COBMCIIAEM C HpOI[OHLHOfI OCBIO

4. HanocuM BO3MOIKHBIC pCaKkiuu B oriopax (HaHpaBHCHI/IC HpOI/I3BOJ'II>HOC).

5. J1ns pemieHus BeIOMpaeM ypaBHEHHE paBHOBECHS B BUJIE

n
kaA=G~3+m-—R3y-10+F-12-Sin45°
0

n

ZD:mkA =0; |
n
%mka=0;
n

ZF};: - 0‘

0

Rpy-10=G-3+m+ F -12-sin 45°;

Rp,-10=12-3+100+25-12-0,7;, Rpy =

[Tpoeepka:
n
Zu: Fiy = 0.

0.

346

10

34,6 xH.

6. CocraBisieM
ypaBHEHUSI MOMCHTOB
OTHOCHUTEIBLHO TOUEK
KPETUICHUS



Peakuusa HanpaBiieHa BEpHO.
n
S mgp=Ray-10—G-T+m+ F-2-sin45° =0.
0

Ray-10=G-T—m — F -2-5in45°

Ray-10=12-7-100—-50-0,7; Ra, = -‘;’—(1) = —5,1xH.

Peaxnys orpunarensHas, Cle10BaTeNIbHO, Ray HY’KHO HallpaBUTh H IPOTUBOIOI0KHYIO CTOPOHY.
7. Ucnonb3ys ypaBHEHUE MPOEKIUHI, TOJTYYUM:

n
S Fiz = Rpy + Fcos45° =0; Rp; = —Fco0sd45°; Rp, = —17,5xH;
0

Rpx — ropu3oHTalIbHAs peakius B onope B. R = —25+cos45"=-175&H

Peaxknus oTpumaresnpHa, CIe0OBAaTEIbHO, HA CXEME €€ HampaBieHHe OyAeT NPOTHBOIOIO0KHO
BbIOpaHHOMY.

8. Ilposepka npasunvrocmu pewenus. JIjis 3T0ro UCIOIb3yeM YETBEPTOE ypaBHEHHE PAaBHOBECHS

n
;Fky = ();

~Rpy, ~ G+ Rpy, — Fcos45° = 0.
[ToacraBuM nonydeHHbIE 3HAUYCHUS peakiuil. ECiu yciioBHe BBIOJIHEHO, PEIICHUE BEPHO:
-5,1-12+346-25-0,7=0.

®opma npeacTaBieHns pe3ybTaTa:
OdopmiieHHas 3ajaua B TETpaau AJisl MPAKTHUECKUX U TaOOpaTOPHBIX paboT

Kpurtepuu onenku:
Onenka 3 — 1Be peakuu pacCUUTaHbl BEPHO.
Onenka 4 — Bce peakiuy MOCYUTAHbI BEPHO.
Orenka 5 — 3amura padboThI (COCTaBUTh YpaBHEHHNE MOMEHTOB OTHOCUTENHHO TOUkH C).
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Tema 1.3. Ilapa cui1 1 MOMEHT CHJIBI OTHOCHTEIbHO TOYKH Ili1ockas cucTeMa Mpou3BOJIbLHO
PacCIoJIOKEeHHBIX CHJI

IIpakTnueckoe 3ansTHe Ne 4
Omnpenenenue peakuil B )KECTKOM 3a/1€Ke.

Heab: vMeTh HpelCTaBICHHE O BUAAX OMOp OalOYHBIX CHCTEM W BO3HUKAIOMIUX B HUX
peakuusx. 3HaTh GOPMBI YPaBHEHUN PABHOBECHS IJIOCKOW CHCTEMBI TPOU3BOIBHO PACTIONOKEHHBIX
CHJI U YMETh UX UCIOJIb30BaTh JJIs ONpeAeNICHUs peakluii 1) OaJIKU ¢ IMIapHUPHBIMHU OIIOpaMU

Bobinosinus padory, Bl Oyaere:

ymembs:

V1.2.02. ymeTb onpeaenaTb HalpsDKEHNUs B KOHCTPYKIMOHHBIX AJIEMEHTaX

Vo 01.05 cocTaBisaTh IJIaH ICHCTBUI;

VYo 01.02 ananu3upoBath 3a7a4y U/ Uiu IpoOieMy U BBLIETATH €€ COCTaBHbIC YaCTH;
Vo 01.05 cocTaBisaTh IIaH JICHCTBUMT;

MatepuanbHoe o0ecniedeHue:
KoHcnekr sieknuil, THTEpHET-PECYPCHI, TMHENKA, KapaHJalll, JaCTHUK
OOopynoBaHnue: HE UCIOIb3YETCS

3aganmue:
Onpenenuth BENTUYMHBI pEaklUi B MIApHUpaxX ABYX omnopHoi Oanku. [IpoBectu mpoBepky
pelenus
Iopsiaok BbINOJIHEHUS PA0OTHI:

1 PaccMOTpeTh TeOPETUYECKUE TTOTOKEHUS

2 V3y4nTh METOAMKY pacueTa OMOPHBIX PEaKIIuil KOHCOIbHBIX 0aIoK
3 BeImonHUTh pacyer

4 ChenaTth BBIBO

5 OTBeTUTH Ha KOHTPOJIBHBIC BOTIPOCHI

Xon paboThi:
Kparkue TeopeTnuyeckue cBeeHuUsI:

IIpumep 1. OnHoonopHas (3amemieHHas) 6ajika Harpy>xeHa coCpeJOTOUYCHHBIMH CHJIaMU M TTApOoil cuit
(pucyHok 1). OnpenenuTh peakiuu 3a1eIKH.

y
%R” 30 kH m= 100 xH-m 20xH
. p—3
60
< \k\ 1
Rus ﬂf Im ; Sm

€~ 2y B 7

-

M,

Pucynok 1 — banka ¢ 3amemMiIeHHbIM KOHLIOM
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Pewienue

1. B 3amenke MOXeT BOHHKHYTb peakIus, IpefcTaBiseMas AByM: coctaBisiromuMu (Ray, Rax), u
peakTHBHBII MOMEHT Ma. HaHocuM Ha cxemy Oaiky BO3MOXHBIE HAaIIPABJICHUS PEAKLIUH.

3ameuanue. Eciu HanpaBiieHUs BIOpaHbl HEBEPHO, IPU pacueTax MOJTy4YUM OTPULIATENIbHbIE 3HAUCHUS
peakuuil. B 3ToM cirydae peakuuy Ha cXeMe CJIelyeT HallpaBUTh B IIPOTUBOIIOJIOKHYIO CTOPOHY, HE
IOBTOPSIS pacyera.
B cuity Manoit BBICOTBI CYMTAIOT, YTO BCE TOUKU OAJKU HAXOATCSA HA OJHOM MPSIMOIi; BCE TpU
HEU3BECTHBIE PEaKLIMU MPUIIOKEHBI B OJTHOM Touke. i pemenus y1o0HO UCII0Ib30BaTh CUCTEMY
ypaBHEHHMIA paBHOBecHs B IepBoii popme. Kaxknoe ypaBHeHue OyaeT coepkaTh OAHY HEU3BECTHYIO.

2. Hcmonp3yeMm CUCTEMY YPaBHCHHUIA:

n n n
; Zsz=0; Z:Fky=0; ka,‘:(l.
0 0 0
n

E Fiy = —Rpz + 30 - cos60° + 20 - cos 90° = 0.
0
Rar = 30-cos60° + 20 - cos 90° = 15kH.

n
ZF‘W = Ry — 30 -cos30° — 20 - cos 0° = 0.
Ry = 300,866 + 20 - 1 = 45,98 xH.
n
D mya=—Ms+30-3-5in60° + 100 +20-10 = 0.

0
My = 377,94 xH M.

3HaKM MOJIYYEHHBIX peakiui (+), cieoBaTeaIbHO, HAPAaBJIEHUS peaKuil BBIOPaHbI BEPHO.
3. I mpoBepKU NPaBUJILHOCTU PEILIEHUS COCTABIsIEM YpaBHEHHE MOMEHTOB OTHOCUTENIBHO TOUKHU B.

> mup =—Ma+ Ray-10—30-7-5in60° + 100 = 0.
[ToxncrasnsieM 3HaueHUst TTOJIYUYCHHBIX peaKHHﬁ:
—377,94 + 45,98 - 10 — 210 - 0,866 + 100 = 0;

-559,8 + 559,8 = 0.
PelieHne BBITTOIHEHO BEPHO.

®opma npeacTaBaeHus pe3yJbTaTa: 3alUTa IPAKTUYECKON paObOThI
Kpurepun onenkmn:
Onenka 3 — 1Be peakuy pacCUUTaHbl BEPHO.
Onenka 4 — Bce peakIuy MOCUUTaHbl BEPHO.
Onenka 5 — 3anuTa paboThl (COCTaBUTh YPABHEHUE MOMEHTOB OTHOCUTENHHO TOUKH C).
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Tema 1.4. leHTp TsKeCTH

IIpakTHyeckoe 3anaTHEe Ne 5
Omnpenenenue NEHTPA TSHKECTH CI0XKHOM (pUrypsl.

ILleab: B pe3ynbraTe BBHINOJIHEHUS pabOThl CTYIEHT AOJDKEH 3HAaTh METOJbl OIpEesICHUs
LEHTpa TSHKECTH Tea M (GOPMYIIBI Ul ONpPEeNICHHs TOJI0KEHUS LIEHTPa TSHKECTH TUIOCKHUX (QUryp.
YMeTh onpenensaTh MOJ0KEHHE LEHTpa TSDKECTH CIOXKHBIX TeoMeTpudeckux ¢uryp u uryp,
COCTaBIJICHHBIX U3 CTAHJAPTHBIX Mpoduie

Beinosinus padory, Bel Oyaere:

ymembs:

V1.2.02. ymeTh onpeAessaTh HapsHKEeHUS B KOHCTPYKIIMOHHBIX AJIEMEHTAX

Vo0 01.05 cocTaBiaTh IJ1aH JEHCTBUM;

Yo 01.02 ananu3upoBats 3a1a4y H/HIU POOJIEMY U BBIICISATH €€ COCTABHBIC YaCTH;
MarepuanbHoe ofecrnevyeHue:

KoHcnekT neknuii, ”HTepHET-peCypChl, JIMHEHKa, KapaH/alll, JaCTUK
OO0opynoBanme: He UCIIOIB3YETCS

3aganme:
Onpenenutb LEHTP TSKECTH CI0KHOU (PUTYpBI

IMopsaaok BbINOTHEHHS] PA0OTHI:
1 Odopmuts paboTy B TETpab.

2 ITo anropuT™My BBITIOJIHUTH pEIlIEHHE.

Xon paboTsl:

KpaTkue TeopeTHuecKue CBeIeHUs:

[leHTpoM TsDKECTH TeJla HAa3bIBAECTCS TOUYKA MPUIIOKEHHUS €0 CUITBI TshKeCTH. CHITBI TSXKECTH
9JIEMEHTOB Tella MPECTABISIIOT COO0N CUCTEMY CXOSIIIUXCS CUIT, TUHUU IEHCTBUS KOTOPBIX
nepecekarTcs B IieHTpe 3emiau. OgHaKo yriibl MeXKIY STUMH JTUHUSAMH HACTOJIBKO MaJjbl, UYTO B
TEXHUUYECKUX pacyerax uMHu rnpeHedperaror. [loaToMmy HeHTp TSKECTH Tena MOKHO pacCMaTpUBATh Kak
IIEHTP CUCTEMBI MMapaIeIbHBIX CHJI, 00Pa3yeMbIX CUJIAMU TSKECTH €ro AJIEMEHTOB.

[Topsipok onpenenenuss KOOPAUHAT HEHTPOB TKECTU OAHOPOIHBIX TEIL.

J71st HaX 0K ACHUS TIOJIOKEHHS IIEHTPOB TSHKECTH OJHOPOJIHBIX TEJT CITOCOOOM pa3OMEeHUSs CIEeIyeT:

1. Pa36buts ¢urypy Ha yactu, mojoxeHus neHTpoB TsokecTH Ck (k=1, ...n) KOTOPBIX, H3BECTHHI.

2. Beectn nekapToBy CUCTEMY KOOPJIHMHAT.

3. OmpenenuTh LHEHTPHI Mace, a Tak ke BenuuuHsl lk , Sk mnu Vk kaxmoit u3 yacteid.

4. BBIYUCITUTH KOOPMHATHI IIEHTPA TSHKECTH HCKOMOW (DUTYPHI. 2

2 MCTOJII/I‘ICCKI/IG yKaSaHI/Iﬂ JJIA HpaKTI/I‘IeCKI/IX U CaMOCTOATCIIBHBIX pa60T 110 pa311enaM JUCHUIIINH "TeOpeTI/I‘-IeCKaH
Mexanuka", "Texamueckas mexannka", "[Ipuknagnas mexanuka'/ FOro-3arm. roc. yH-T; cocT.: O.B.EmMennsaHoBa, C.®.AnyH,
O.T". Jloktuonosa. Kypck, 2021. https://swsu.ru/sveden/filessMU_Opredelenie_centra_tyaghesti_ploskix_figur.pdf (nara
obpainenus: 30.09.2022)

14


https://swsu.ru/sveden/files/MU_Opredelenie_centra_tyaghesti_ploskix_figur.pdf

@®opma npeacTaBeHHs pe3yabTaTa:
OdopmrnenHas 3a1a4a B TeTpaau AJIs IPaKTHUECKUX U J1a00paTOPHBIX padoT

Kpurepun onenkmn:
Orenka 3 — 3aM0THEHO BEPHO JIBE CTPOKH B TAOIUIIE.
Onenka 4 — BEepHO pacCUUTAaHbl KOOPAMHATHI OOILETO LEHTPA THKECTH.
Onenka 5 — 3amuTa paboThl (ONpeeNUTh KOOPIAMHATHI YKa3aHHON IIPenojaBaTeaeM Ha CXeMe
TOYKH).
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Tema 1.4. leHTp TsKeCTH

IIpakTuyeckoe 3ansitue Ne 6
Omnpenenenue NeHTpa TSHKECTH (PUTYPBI COCTaBICHHON U3 MPOKATHBIX MPOQUIIEH.

Heab: B pe3yibTare BHINOTHEHUS Pa0OTHI CTYIEHT JOJDKEH 3HATh METOJBI ONpPEICIICHUS
LEHTPA TSHKECTHU Tena U (GOPMYIIbI Ui ONPEAETICHUS MOJIOKEHUS [IEHTPa TSKECTU TIOCKUX (GUryp.

YMeTb onpenensaTh MOJ0KEHUE IEHTpPa TSDKECTH CIOXKHBIX TeoMeTpudeckux ¢uryp u uryp,
COCTaBJICHHBIX U3 CTaHJIAPTHBIX Mpoduie

Boinosinus padory, Bel Oynere:
ymembs:

V1.2.02. ymeTh onpeAessaTh HapsHKEeHUS B KOHCTPYKIIMOHHBIX AJIEMEHTAX
Vo 01.05 cocTaBisaTh IIaH JICHCTBUI;
Yo 01.02 ananu3upoBath 3a7a9y W/ WM IPOOJIEMY U BBICISATEH €€ COCTaBHBIC YaCTH;

Yo 01.01 pacnio3HaBath 3a1a4y u/uin npodiemy B IpoheCcCHOHAILHOM U/ COIUAIBHOM
KOHTEKCTE;

MarepuanbHoe o0ecrieyeHune:
KoHcnekr sieknuil, THTEpHET-PECYPCHL, TMHENKA, KapaHJalll, JaCTHUK
OOopynoBanue: HE UCIOIb3YETCS

3ananue:
OmnpenenuTh MOJIOKEHUE IIEHTPA TSHKECTH CEYSHHS, COCTABICHHOTO M3 CTaHIapPTHBIX
npoduei.

Kparkue TeopeTuyeckue cBeieHus:
IIpumep 1. OnpenennuTh KOOPIAUHATHI LIEHTPA TSHKECTH COCTABHOTO ceueHHsl. CeueHre COCTOMUT U3 JIMCTa
U TMIPOKATHBIX MpoQuiei.

/’
2
7
//II/II

N

N
LT 255’//////4 me

Pucynok 1 — CocTaBHOE ceueHHe U3 JUCTA U MPOKATHBIX poduieit

Ilpumeuanue. Yacto pambl CBapUBAIOT M3 pasHBIX mpoduiieid, co3naBas HEOOXOIUMYIO

KOHCTpYKIUI0. TakuM o0pa3oM, yMEHbBILAETCS pacxo] MeTajula U 00pa3yeTcs KOHCTPYKLHS BBICOKOM
MPOYHOCTH.
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JUis  CTaHIapTHBIX MPOKATHBIX NPOQuUIeH COOCTBEHHBIE TEOMETPUUECKHUE XapPaKTEPUCTUKU
u3BecTHBI. OHU IPHUBOJIATCS B COOTBETCTBYIOIIUX CTaHAApTaX.
Pemenne
1. 0O0603Ha9MM (UTYPBI HOMEPaMH | BBITTUIIIEM U3 Ta0JIUIl HEOOXOIUMbIC TaHHbBIE:
1) — mBemtep Ne 10 (TOCT 8240-89); Beicota h = 100 mm; mrpuHa mosiku b = 46 MM; 1JI011a1h
ceuennst A1 = 10,9 CMZ;
2) — nsyrtasp Ne 16 (I'OCT 8239-89); BeicoTa 160 MM; muprHa moiku 81 MM; IUIOMIAAb CEUCHUS
Ay — 20,2 eM;
3) — mumct 5x100; Tonmpaa 5 mm; mupuna 100 mv; otommaas cedenus Az =0,5x 10=15 oM.
2. KoopauHaTel IEHTPOB TSHKECTH KaxI0H (GUTYPBI MOXKHO OIPEIEIHUTh [0 YSPTEKY.
CocTaBHOE CEYCHHE CUMMETPUIHO, TIOITOMY IICHTP TSHKECTU HAXOUTCS HA OCH CHMMETPHH U
koopauHara xc = 0.
IMsemnep 1: y1=a+ha+ 20591 =05+ 16+ 1,44 = 17 54 cm.
Jpyrasp 2: y2=a+ IE ya =0,5+16/2 = 8,5¢cm.

2 '
Jner 31 yz3 =a/2 =0,25¢cm.
3. OHpeI[eJIeHI/Ie LOCHTpA TAXKCCTHU COCTABHOI'O CCUCHM:
_ A+ Asye + Asys
A1+ A+ A3 '’

10,9-17,54 + 20,2 - 8,5+ 5- 0,25

= 10¢ik;
109+202+5 o

Yyec =

IMopsinok BbINOJIHEHHUS PadOTHI:

1 PaccMoTpeTh TeopeTHuuecKre MOI0KEeHUs

2 V3y4nTh METOAMKY OTPEEIICHHUS [IEHTPA TSKECTH MPOKATHBIX Mpoduiieit
3 BeImonHUTh pacyer

4 ChenaTth BBIBOJ

5 OTBeTUTH Ha KOHTPOJIBHBIC BOTIPOCHI

Xon paboTsl:

®opma npeacTaBiaeHus pe3yJbTaTa: 3aluTa MPAaKTUYECKON paboThI

Kpurepun onenkmn:
Ornenka 3 — 3aMOJIHEHO BEPHO JIBE CTPOKH B TAOIHIIE.
Ornenka 4 — BepHO paccuuTaHbl KOOPJMHATHI OOIIET0 IEHTPa TSHKECTH.
Onenka 5 — 3anuTa paboThI (OMpeeTUTh KOOPIMHATHI YKa3aHHOM IPeToiaBaTesieM Ha CXeMe
TOYKH).
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Tema 4.2. PacTsiskeHHe M CoKATHE

IIpakTnueckoe 3ansaTHe Ne 7
Pacy€t Ha NPOYHOCTH NP PACTSHKEHUH U CIKATUU.

Hesab: B pe3ynbTaTe BHINOJIHEHUS PaOOTHl CTYACHT JOJDKEH YMETh C IMOMOIIBIO METOoJa
CEUEHUN NPOBOAMTH KOHCTPYUPOBAaHHE Opyca C Y4YETOM IIOJYyYEHHBIX 3HAYEHUM M3 YCIOBHUSA
IIPOYHOCTH.

Beinosinus patdory, Bel Oyaere:

V1.2.02. ymeTb onpeaenaTb HalpsDKEHNs B KOHCTPYKIIMOHHBIX AIEMEHTaX

Vo 01.05 cocTaBisaTh IaH ICHCTBUI;

Yo 01.02 ananu3upoBats 3a1a4y H/UIU IPoOJIeMyY U BBIIEIATh €€ COCTaBHBIC YaCTH;

Yo 01.01 pacmo3naBate 3a1a4y u/wid npooiaemMy B IpodheCCHOHATHFHOM U/WITH COITUATEHOM
KOHTEKCTE;

MarepuanbHoe o0ecniedeHune:
KoHcnexT nexiuii, ”HCTPYKIHS TI0 BBIITOJTHEHUIO Pab0Thl, MHTEPHET-PECYPCHI, INHENKA,

KapaH/Ialll, JJACTUK
OGopyaoBaHme: HE HCIIOIb3yeTCs

3ananmue:
Paccuntarh KOHCTPYKIIMIO HA TIPOYHOCTD.

Ilopsinok BbINOJHEHHS padOTHI:

1 PaccMOTpeTh TEOPETHUECKUE TOJIOKEHUS

2 V3y4unTh METOJIMKY pacdeTa Ha MPOYHOCTh MIPH PACTSHKEHUU U CKATUU
3 BolnosHUTE pacyeT (110 BapuaHTaMm)

4 CphenmaTh BBIBOI

Xoa paGoTsI:
Kparkue TeopeTnyeckue cBeIeHUsI:

Heo0xonnmbie popMyJibl.
HopwmanbHoe HamnpsixeHne

.
.

rae N — mpomonbHas cuina; A — IUIONIaIb MOMEPEYHOTO CEUCHUS.
VY nnmuHenue (ykopoueHue) opyca

Nl ol
Al=— mnm Al=—
AE E’
E — mopayne ynpyrocti; | — HavanbHas [yIMHA CTEPIKHSL.
Jonmyckaemoe HanpsiKeHHe
On
[a] e pen

ls]

[S] — momyckaemblii 3armac MPOYHOCTH.
18



VYcnoBre NpOYHOCTH NPU PACTIKEHUU U CKATHH:

a=%<[a].

IIpumepbl pacuyeToB Ha MPOYHOCTH H KECTKOCTH
IIpumep 1. I'py3 3aKkpeIuieH Ha CTEP)KHAX M HAXOJUTCS B paBHOBecHM (pUCYHOK 1). Marepuan
CTEp’KHEeN — cTaub, nonyckaemoe Hanpspkerue 160 MIla. Bec rpy3a 100 kH. Jlnuna cTepkHeii: nepBoro
— 2 M, BTOporo — Im. OnpeaenuTs pasMepsl NONEPEYHOTO CEUYCHUS U yIJIMHEHUE crepxHei. Dopma

MOMEPEYHOI0 CEUEHUsI — KPYT.

A) ¢ peaknueii cBs3u; 0) 6€3 peakiuii CBSI3u
Pucynok 1 — I'py3 Ha crep:xHe

Pewienue

Onpenenuts Harpy3Ky Ha CTEpKHU. PaccMOTpUM paBHOBecHME TOYKH B, ONpenenuM peakuuu
crepxHeil. [1o mAToM akcnome CTATUCTUKHU (3aKOHY JEHCTBUS M NMPOTHUBOJEHCTBUS) pEaKLUsl CTEPIKHS
YUCIIEHHO paBHA Harpy3ke Ha CTepKeHb. HaHOCMM peakuuu CBsI3€Hd, IEUCTBYIOIIMX B TOYKE B.
OcBoOox1aeM TOUKy B oT cBsizelt (pucyHok 1, a). BeiOupaem cucremy KOOpAMHAT Tak, 4TOObI OJHA U3
ocell KOOpAMHAT coBNajda C HeusBecTHOM cuiiol (pucyHok 1, 0).CocraBuM cHUCTEMY YpaBHEHHI

paBHOBECUA OJII TOUKU B:

Y Fy=—=R2c0s60° + R; = 0;
> Fy,=Rycos30° - F =0.

Pemraem cucreMy ypaBHEHHUH U ONIPEAEIISIEM PEAKIIUU CTEPIKHEH.

F 100
R2 = 'Craoo, R2 = m = 115,5KH

R1 = RzCOSGOO; Rl = 115,5 '0,5 = 57,4KH.

Hanpasnenue peakuumii Biopano BepHo. O6a crepkHs cxaTbl. Harpysku Ha crepxxkau: Fq =
57,4xH; F, = 115, 5 xH. Onpenensiem notpedHyo0 MIomaab MONEPEYHOr0 CEYEHUsI CTEPIKHEN U3
YCIIOBUH MPOYHOCTH. Y CIIOBHE IPOYHOCTH HA CXKATHE:

o= N/A < |o],

N
[o]’

Otkyna

A2
Crepxenb 1 (N1 = Fy):
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103
>57,4 10

_ 2
A > o = 358, T5 .

Hns kpyra
A=7R? R=\/ -é; R, 2 —§8’—75-=10,68MM; d; =21,3 mm.
3 3,14
Crepxens 2 (N = Fy):
115,5 - 10° 9 [722
- Yoot S, . PPES - e I e :
Ay > 160 722MmMm°; Rg 2 314 15, 2 Mmm;
da = 30,4 MM.

[Tony4yennsie quaMeTpbl okpyrisiem: d; = 25 mwm, dy = 32 Mm.
3. OnpenensieM yJIJIMHEHUE CTEPKHEH

Nl
Al ="
AE
YkopoueHnue crepkHs 1:
2 . oK
4 4
57,4-10%-2.10°
Al1 = 2.10° - 490 = 1,17MM.
YKOpo4YeHHE CTEPKHS 2:
3,14 - 322 9 115,5-10%.1.10°
AQ—T—804MM i Al = 5 10° -804 = 0,72 MM.

®opma npeacTaBiIeHus pe3ybTaTa:
OdopmiieHHas 3aaua B TETPAAH AJIsl PAKTHUECKUX U TAOOPaTOPHBIX padoT
Kpurepnn onenku:
Onenka 3 — BEpHO IMOCYNUTAHBI IIOMIA/IH.
Omnenka 4 — BepHO OCYUTAHBI yUIMHEHUS CTEPIKHSL.
OreHka 5 — ycTHas 3amuTa paboThl 10 KOHCIIEKTY.
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Tema 4.2. PacTsiskeHHe M CoKaTHE

IIpakTuyeckoe 3ansitue Ne 8
Pacuér parmonanpHOTO cedeHus Opyca.

Heab: B pe3ynbrare BHIIOJHEHHUS PAa0OTHI CTYACHT JIOJDKEH yYMETh C IOMOIIBI0O METO/a
CEUEeHUN MPOBOAUTH KOHCTPYHUPOBAaHHE Opyca C Y4YETOM IOJYyYEHHBIX 3HAYCHHH W3 YCIOBUA
MIPOYHOCTH.

Beinosinus pabdory, Bel Oyaere:

V1.2.02. ymeTb onpeaenaTb HalpsHDKEHNUs B KOHCTPYKIIMOHHBIX AJIEMEHTaX

Vo 01.05 cocTaBisaTh IIaH ICHCTBUI;

Yo 01.02 ananu3upoBats 3a1a4y H/UIU NpoOJIeMy U BBIIEIATh €€ COCTaBHBIC YaCTH;

Yo 01.01 pacmo3naBats 3a1a4y W/wid npooiemMy B IpodeCCHOHATHFHOM U/WITH COITUATEHOM
KOHTEKCTE;

MarepuanbHoe o0ecnieyeHune:
KoHcniekT Jekuuii, WHCTPYKIMSA IO BBINOJTHEHUIO pabOThl, WHTEPHET-PECYPCHI, JMHEUKA,
KapaHJaul, JJaCTUK

OGopyaoBaHme: HE HCIIOIb3yeTCs

3ananmue:
[Io Meronmy cedeHHII TOCTPOUTH SIIOPHL. Onpenenuth omacHoe cedenue. IlogoOpaTh

paroOHaJIbHOC CCUCHUC.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKUE MOJIOKEHHUS.

2 V3yunTh METOJIMKY pacyeTa parmoOHaAILHOTO CEUEHUS OaIKHU.
3 BhINOAHUTH pacuer.

Xox padoTsl

Kparkne TeopeTuueckue cBe1eHHsI:
OHpeHeHHM panroOHaJIbHBIC CCUYCHUS ITPU I/I3FI/I6C, IJI1 3TOTr0 CpaBHUM MOMECHTEI COIMTPOTHUBIICHUSA

MPOCTEUIINX CEYEHUM.
OceBoif MOMEHT MHEPIMH NPSAMOYTOIbHUKA (puUC. 1, BBIBOJ GOPMYJIBI B JIEKIUHU 25) paBeH

bh?
=1z

i/
N

Pucynok 1 - [IpsmoyroiabHuk

77
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OceBoil MOMEHT COITPOTUBIIEHUS IPSMOYTOJIbHUKA

T bh?

“hi2” 6

CpaBHUM COIPOTUBIIEHUE U3TUOY ABYX MPSIMOYTOJIBHBIX CeUeHUi (puc. 2).

Wz

N

LMY

ART R

\
N\

N

a)

Pucynok 2 — CpaBHeHHE CONPOTHUBIICHHS U3THOY IBYX MPSMOYTOJIBHBIX CEYCHUI

Bapuant Ha puc. 2, 6 o6nagaet 00JbIIMM COMPOTUBICHHEM U3TUOY IIPU MPOYNX PABHBIX
YCIOBUSX.
OceBoif MOMEHT UHEPIHH Kpyra (puc. 3) paBeH

wd?
Tz = e
OceBoii MOMEHT CONPOTUBIICHUS KPyra
nd®
Wz _ —3_5—.

Pucynok 3 - Kpyr

Bce HeoOxoauMble pacueTHbIE JaHHbIE (TJIOIAAH, MOMEHTHI HHEPLIUU U COITPOTUBIICHMUS)
CTaHJAPTHBIX CEUCHHUH MPUBOJIATCS B TaOIUIIAX CTAHIAPTOB.

JIJis MatepualioB, OJMHAKOBO pa0OTAIONIMX HAa PACTSHKECHUE W CXKATUE, BHIOWPAIOT CEYCHHS,
CUMMETPUYHBIE OTHOCUTEIIBHO OCH, BOKPYT KOTOPOH coBepiaercs u3ruod (puc. 4).

Ipumep

CpaBHUM MOMEHTHI COIPOTUBIIEHUS IBYX CEUEHUIN OJIMHAKOBOM IJIOIAau: 1ByTaBpa (puc. 4, T) u
Kpyra (puc. 4, a).
HByTtaBp Ne 10 umeer miomans 12 cM?, 0CeBOIT MOMEHT WHEPLHUHN 198cm?, MoMerT CONPOTHUBIICHUS
39,7cm’.

Kpyr Toit e miomann uMeeT JuaMeTp 1= \/4A/m = deM, gcepoit MoMeHT UHepIuu Jy =
22



25,120M4, MOMEHT conpoTtuBieHus Wy = 6,2CM3.
Wz, 39,7
We, 62
ConpoTtuBieHre W3ru0y y IBYTaBPOBOW OaJKu B IIECTh pa3 BHINIE, YeM y OalKu KPYIJIOTO
CCUCHHUS.

6.

W3 sTOTO mpuMepa MOKHO CZeNaTh BEIBOJI: CEUYCHHS MTPSIMOYTOJIbHBIC, KBaIpaTHBIC, KPYIJIbIC U
POMOOBH/IHBIE HEPAIIMOHATILHEI (pHC. 4 a, 0).

S5 /%

IR Lol
///1‘ ”

a) 6) 6) 2) 0)

Pucynok 4 - [Ipodunu

Jlis marepuanioB, o0JaJalOIIMX Pa3HOW MPOYHOCTHIO MPHU PACTSIKEHUM U CXKATUM (XPYIKHE
MaTepuanbl 00J1aAal0T 3HAYUTENbHO OOJIbIIEH MPOYHOCTHIO Ha C)KAaTHe, YeM Ha PACTsHKEHHE), BHIOMPAIOT
ACUMMETPUYHBIC CEUEHUS TaBp, PEIIbC U .

®opma npeacraBiaeHus pe3yJabTara:
3alUTa NPAaKTUYECKON paboThI

Kpurtepun onenkn:

OneHka 3 — BepHO MOCYUTAHbI TUIOLIA/IH.

OneHka 4 — BepHO OCYUTAHBI YJUIMHEHUS CTEPHKHSL.
OnenHka 5 — ycTHas 3aliMTa paboThI 10 KOHCIIEKTY.
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Tema 4.2. PacTsikeHHe U CKaTHE

IIpakTnueckoe 3ansitue Ne 9
Omnpenenenue nepeMenieHus: CBo00THOTO Kpas Opyca.

Ilesb: B pe3ynbTaTe BBINOIHEHUS paOOThI CTYAECHT J0JIKEH 3HATh IIPAaBUiIa TOCTPOEHHS S0P
KPYTSIIMX MOMEHTOB M KacaTeJbHBIX HANpPSHKCHUH B TONEPEYHOM CEYEeHUH Opyca, yMeTh C
IIOMOILIBI0 METOJA CEYCHHM CTPOUTH DIIOPHI KPYTAIIMX MOMEHTOB M KacaTEIbHBIX HAIPSIKCHHM.
[TpoBOIUTH KOHCTPYHpPOBaHUE Opyca C Y4€TOM MOTYyYSHHBIX 3HAUEHUH U3 yCIOBUS POYHOCTH.

Boinosinus padory, Bel 6yaere:
V1.2.02. ymeTb onpeaenaTb HalpsDKEHNUs B KOHCTPYKIIMOHHBIX AIEMEHTaX
Vo 01.05 cocTaBiaTh IJIaH JCHCTBUIM;
Yo 01.02 ananu3upoBath 3a7a9y U/ WA IPOOJIEMY U BBICTATH €€ COCTaBHBIC YaCTH;
Yo 01.01 pacro3naBate 3a1aqy u/wim npodiaemMy B IpodheCCHOHATHFHOM U/WITH COITHATEHOM
KOHTEKCTE;

MatrepuanbHoe o0ecnieyeHue:
KoHcnekr sieknuii, THTEpHET-PECYPCHL, TMHENKA, KapaHJalll, JaCTUK
OOopynoBanue: HE UCIIOIb3YETCS

3ananmue:
PaccuuTarh KOHCTPYKIIMIO HAa IPOYHOCTH U )KECTKOCTb.

IMopsiiok BbINOJIHEHUS PAOOTHI:

1 PaccMOTpeTh TEOPETHUECKUE MOJIOKEHHUS.

2 V3yunTh METOJIMKY pacdeTa Ha MPOYHOCTh NP PACTSHKEHUU U CKATHUH.
3 OTBETUTH HA KOHTPOJBHBIE BOIPOCHI.

4 ChenaTh BBIBOI.

Xoa paGoTsI:
Kparkue TeopeTrnyeckue cBe1eHUsI:

Ipumep. CranbHoil Ban auamerpom 40 MM nepenaer MouiHocTs 15kBT npu yrimoBoii ckopocTu
80 panm/c (pucyHok 1); MpOBEpUTH MPOYHOCTH M JKECTKOCTh Baja, €CIIM JIOMYyCKAaeMOe HaIpsDKEHUE
kpyuenus 20 MIla. Moayns ynpyroctu npu casure 0,8 ¢ 10° MlTa. Jlomyckaemblil yroia 3akpy4rBaHUs
[@o] = 0,6 rpag/m. ITocTpouTs 3MIOPY KacaTeIbHBIX HANPSHKEHUI U ONpPENeIuTh 3HAYeHUE KacaTeIbHOTO
HaANpPsDKEHUS B TOUKE, YJAIEHHON Ha 5 MM OT OCH BaJia.

T 240 -~ ™
m?2 m ?
—— p = 5 ! 4—&1 max— ]4,56 Mna

a) 6)
a) CTaJIbHOMU BaJT; 0) AMIOpa KacaTelbHbIX HANpsHKEHUH
Pucynok 1 — Cxema Basa
Pewenue
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OmnpexenseM BpallalolUii MOMEHT Ha Bally:

P 15 - 1000
M3p=;; M3p=‘_8—0—=187,5H'Mc
HpOBepKa IIPOYHOCTH BaJia. 3 YCIIOBHA paBHOBECHU
my +mg =0; my; = my = M.

VcaoBue IIPOYHOCTHU:
)

M
Tk = 'vV“ s [TK];
P

IIe TK — PACYETHOE HAIPSHKEHUE B CEUEHUU; MK — KpyTAIMA MOMEHT B cedeHun; Wp —
MOMEHT COIPOTHUBIIEHUS; [TK| — JOIyCKaeMO€e HaIpsHKEHUE KpyUEHUsI.

3. 7x = % = 14,65 MIa.

Wy = o,zd5 =0,2 - 40° = 12800 mn>.
HpO‘IHOCTB obOecrnieueHa. MakcuMalbHOE KacaTelbHOe HaIps’KCHUC B CCUCHUU
14,65 MIla < 20 MlIa.

HpOBepKa JKE€CTKOCTHU. Y CIIOBHE KECTKOCTH:

K

%:Ej;

I7I€ (g — OTHOCUTENBHBINA YIOJI 3aKPYYUBAHHUS; JV — MOJISIPHBII MOMEHT UHEPLIMU IIPU KPYUECHUH;

< [‘PO]!

[@0] — nomyckaeMblil yroi 3aKkpy4yruBaHUsl.

nd?

= — ~0,1d%.
T 3 0
Jp = 0,1-40% = 256 - 10 mu*.
187,5 - 10°

= 0,8-10°-256- 103 = 9-107° pan/mm.

VYron 3akpyynBaHus y4acTKa
20 = 9-107% pag/mm = 9:10~3 pan/m.
[wo] = 0,6 rpaa/m = 0,01 paa/y > 0,009 paa/m.

JKectkocTh 0OecrieueHa.

6. IlocTpoum »mIOopy KacaTelbHBIX HANpsKEHUH B MOMEpEeYHOM cedeHHH (pucyHok 1, 0).
Ornpenennm HaNpsKEHHUE B TOUKE, YIaJEHHON Ha 5 MM OT OCH BaJia.
r}'p = Tmu_,‘rTH.-
Tmax = 14,65 MIIa.

2 1465 14655
5 1 T a0

KOHTpOJIl)H])Ie BOIIPOCHI U 3aaHUA

= 3,66 MIIa.

1. Omnpenenute KPyTSIIHA MOMEHT B C€U€HUH 2-2 (PUCYHOK 2).
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meI8Hm mw2dHm m=I6Hm

A
J
J

¢ 1
2 — =
y D3
\L‘j"' '
Pucynok 2 — Cxema Baisia
2. B kaxkom MOpAAKE pallMOHAJIbHEC PaCllOJIOXKUTh HIKUBEI, YTOOBI MMOJIYYUThb MUHUMAJIbHYIO
Harpy3Kky Ha Bai? Mcnonp30BaTh cXeMy PUCYHOK 2.
3. Kak u3MeHUTCsl HalpsHKeHUE B CEYCHUH, €CITU TUaMeTp Bajla yMEHBILIUTH B /1Ba pa3a?
4. [IpoBeneHsl pacueThl Bajia HAa MPOYHOCTh M JKECTKOCTh. [lomydeHo: nmamerp Baja U3
pacdeTa Ha MPOYHOCTH 65 MM, TMaMeTp BaJla U3 pacdeTa Ha xecTkocTh 70 Mm. Kakum nomkeH ObITh Ban?
5. Kak n3MeHHTCS yroi 3aKpydyuBaHus BaJla, €CIIM KPYTSIIUA MOMEHT YBEJIUUUTH B 4 pasa, a

JMaMETp YMEHbIIUTH B 2 pa3za?
6. Hanumure yciioBust pOYHOCTH U )KECTKOCTHU IIPU KPYUYEHUU.

®dopma nmpeacTaBiieHHs pe3yJbTaTa: 3aliTa MPAKTUICCKON PaboThI

Kpurtepun onenkmn:
OneHka 3 — BepHO OIpeielIeHbl MOMEHTBI COITPOTHBIICHUS.
Onenka 4 — BEpHO OIpeieeHbl AUAMETPBI U YIOJl 3aKpyYHBaHUS.
Onenka 5 — ycTHas 3ammra paboThl IO KOHCIIEKTY.
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Tema 4.4. Kpyuenue . U3rud

IIpakTnyeckoe 3ansiTue Ne 10
Pacuyér Ha NPOYHOCTD U KECTKOCTH PH KPYYECHUH.

Hesb: uMeTh MpencTaBIeHHE O BUAAX M3TM0a M BHYTPEHHUX CHIIOBBIX (DaKTOpax B CEUYCHHU
npu u3ruOe. 3HATh METOABI OINpEAENCHUS BHYTPEHHUX CHIIOBBIX (DAaKTOPOB U YMETb HUMH
I10JIb30BAaThCsA. 3HATh OCHOBHBIE IpaBWJIa U MOPAJAOK IOCTPOEHUS JSIIOp MOMNEPEYHbIX CUI U
M3ruOaroUX MOMEHTOB. YMETh CTPOUTD SMIOPHI OMEPEUHBIX CHJT U M3THOAIOIUX MOMEHTOB.

BoinosinuB padory, Bl Oyaere:

V1.2.02. ymeTh onpeAessaTh HapsHKEHUS B KOHCTPYKIIMOHHBIX AJIEMEHTAX

Vo 01.05 cocTaBiaTh IJ1aH JCHCTBUIM;

Yo 01.02 ananu3upoBats 3a1a4y H/HIU POOIEMY U BBIICISATH €€ COCTABHBIC YaCTH;

Yo 01.01 pacnio3HaBats 3a1a4y u/uin npodiemy B IpoheCcCHOHATLHOM U/WIH COIMAIBHOM
KOHTEKCTE;

MarepuajibHoe o0ecrieyeHue:
KoHcnekT Jiekuunii, ”HTEpHET-PECYPCHI, JIMHENKA, KapaHJall, JIJACTHK
O0opynoBaHue: HE UCTIOJIB3YETCS

3ananmue:
W3 ycioBust pOYHOCTH MOA00paTh PAlMOHAIBLHOE CEYCHUE BaJla IIPU KPYUCHUH.

HOpﬂ)IOK BbIITOJTHCHHUA paﬁon:

1. ITocTponTh 3MI0PYy KPYTSAIIMX MOMEHTOB IO JUIMHE BaJla JUIS IPENIOKEHHOM B 3aJaHUU
CXEMBI.

2. Onpenenutb NOTpeOHbIE TUAMETPHI Bajla KPYTJIOro CEYeHHsI UM pacdyeTa Ha MPOYHOCTh U
KECTKOCTb U BBIOpaTh HaMOOJIbIIIEE U3 MOJYYEHHBIX 3HAUE€HUH, OKPYTJIMB BEIMYUHY TUaMETpa.

3. CpaBHUTB 3aTpaThl MeTala AJIs CiIydas KpYIJOoro M KOJbLEBOro ceueHuil. CpaBHEHHE

IMMPOBECTH II0 TIOIIAAAM IMONICPEUYHBIX CE4YCHMI BaJIOB.

Xoa paGoTsI:
Kparkue Teopernueckue cBegeHust

YcioBHe NPOYHOCTH NPU KPYYEHHH

M, rdd

Ty = < [mx); W=ﬁ¢:s

0,24 (xpyr),

|

Wy = %{1— 1) (xkoabuo),

My — kpyTa1uii MOMEHT B ceueHuu, H-m, H-mm;
Wp — MOMEHT conpoTUBIEHUS MPU KPyUEHUH, M3, MM3;
[zx] — momyckaemoe Hanpspkenue mpu kpyuenuu, H/m , H/Mm2.

IIpoekTHPOBOYHBI pacyeT, onpeaejeHue pa3MepoB MONEPEYHOT0 CeYeHUsl

Ceuenune — Kpyr:

27



'Mx

a
dz 0.2’

CeueHre — KOJIBLIO:

3 My
4> \/0.2(1 - c)[n]’

rie d — Hapy)XHBIN TUaMETpP KPYIJIOTO CCUCHHS;

dgH — BHYTPEHHMIA IMAMETP KOJIBIIEBOrO ceueHus; & = daw/d.

Ycnoeue scecmrkocmu npu KpyueHuu

M

= —< i G=0,4F,
b =Gr [+po)
G — monyns ynpyroctu npu cagure, H/m2, H/mm?;
E — moayns ynpyrocts npa pactsokenun, H/m?, H/mu?,

[wo] — momyckaembiit yron sakpyuusanus, [po] = 0,51 rpan/m;
Jo — TONAPHLIH MOMEHT WHepUuH B cevenun, My, mmi.

Ilpoexmuposounslilt pacuem, onpeoesieHue HapyHCHO20 OUAMempa ce4eHus

M < a> 2%
Jpzm, Tp = 32 NO,ld‘1 (xpyr); d= o

f 2
Jp i %(1 - c‘) (xo.m:uo); d2 { 7%:%7

®dopma npeacTaBiieHHs pe3yJbTaTa: 3aliTa MPAKTUICCKOW PaboThI

Kpurtepuu onenku:
Ouenka 3 — BEpHO ONIpEIEIeHBI TONEPEYHbIE CHITBI YIACTKOB.
Onenka 4 — BepHO oIpe/ielIeHbl MOMEHTHI H3THOO0B.
Onenka 5 — ycTHasl 3alIUTa paboThI 10 KOHCIIEKTY.
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Tema 4.4. Kpyuenne u u3ruo

IIpakTnyeckoe 3ansaTue Ne 11
OMIops! NONEPEYHbIX CHJI U U3TUOAIOLINX MOMEHTOB.

Iesb: uMeTh NpecTaBIeHHE O BUAAX U3rMOa M BHYTPEHHUX CHIIOBBIX (pakTOpax B CEUYCHUU
npu usrube. 3HATh METOJBI OINPEACICHUS BHYTPEHHUX CHUJIOBBIX (DAaKTOPOB U yMETh HUMH
II0JIB30BATHCA. 3HATH OCHOBHBIC IIPaBWJIA W IOPSAJOK IOCTPOEHUS JIIIOP IONEPEYHBIX CHUI H
M3rHOAIOIIMX MOMEHTOB. YMETh CTPOUTH ITIOPHI ONEPEYHBIX CHJI M U3THOAIOIMINX MOMEHTOB.

Boinosinus padory, Bel Oyaere:

V1.2.02. ymeTb onpeaenaTb HalpsDKEHNUs B KOHCTPYKIIMOHHBIX 3JIEMEHTaX

Vo 01.05 cocTaBiaTh IJ1aH JCHCTBUIM;

Yo 01.02 ananu3upoBats 3a1a4y H/HIU IPOOJIEMY U BBIICISATH €€ COCTAaBHBIC YaCTH;

VYo 01.01 pacriozHaBath 3aauy W/uim npodiaemMy B npodecCHOHaAIbHOM W/WIN COLUAIBHOM

KOHTEKCTE;
MarepuanbHoe o0ecnieyeHune:
KoHcniekT Jekuuii, UHCTPYKIMSA IO BBINOJTHEHUIO pabOThl, WHTEPHET-PECYPCHI, JMHEUKA,

KapaHJalll, JJACTUK
OO0opynoBanme: He UCIIOIB3YETCS

3ananmue:
[Io Meromy ceuyeHWil MOCTPOUTH SMIOPHI U3THOAIOIIMX MOMEHTOB U TOMEPEYHOM CHIIBI.

OnpenenuTs OMacHOE CEUYEHHE.
Ilopsinok BbINOJHEHHS padOThI:
[To anropuT™My BBIIIOJIHUTD PEILICHUE.

Xoa paGoTsI:
Kparkue TeopeTrnyeckue cBeeHUsI:

IIpumep. Ha nByx onopHyto 0anky AeHCTBYIOT COCPEIOTOUEHHBIE CUIIbI 1 MOMEHTHI (PUCYHOK 1).
[TocTpouTs MIOPHI MONEPEUHBIX CUIT U U3TUOAIOIIMX MOMEHTOB.

z m =80 kH * M Fa2= 70 xH

e 7
%@ CJ BA Y
x 6M Fi=35xH 4m 77 2m

70 xH
#
Amopa

T e TG

‘ Smopa

g "
1%

136 kH - M 140 kH M
216 xH-M
Iy 2 yu. 3 yu.
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Pucynok 1 — Dmiopsl monepevHbIX CHIT M U3THOAIOIIMX MOMEHTOB 2-X OMOPHON OaKu
Jns AByX OMOpPHO# Oanku MOCTPOEHHE SIIOP HAYMHAIOT C ONPEICNCHHUS OMOPHBIX PEeaKIHi
Oanku. J{ns ux onpezeneHus UCIOJIb3yeM CUCTEMY YPaBHEHUN paBHOBECHS, COCTABIISIEM JIBA YPAaBHEHUS
MOMEHTOB OTHOCHUTEJIBHO IIAPHUPHBIX ONOP. 3aTéM IPOBOAMM IPOBEPKY MPABUIBHOCTH PEIICHUS IO
YPaBHEHHIO

n
ZFky :0
0

Pewienue

OrnpeneneHue peakumii B ornopax.
YpaBHEHHS paBHOBECHS:
S ma=0; -F,-6+m—Rp-10+ F;-12=0);
—=35-6+80 - Rp-104+70-12 =
fig - 10 = =210 4+ 80 + 840,
Rp="T1xH.
Smp=0; Ra-104+F-d4+m+F-2=0
Ra-10+80+35-4+70-2=0;
Ra-10 = —80 — 140 — 140 = —360;
fa = -36kH.

Peakuust B onope HampasieHa B 00paTHYIO CTOPOHY.

IIposepxka: Z 2 y=0;

-Ra+ R+ Rp—-F=0 =364+35+71=T0=0.

Peakuuu onpeneneHsl BEpHO.

Jlnist ynpolieHns pacyeToB MPH MOCTPOCHUH S0P MOMEPEYHBIX CUI U M3rHOaroIuX MOMEHTOB
MOYKHO TIPOBECTHU PacyeT M0 Xapakmephvim moukam 0e3 COCTaBIEHUS ypaBHEHUI.

JlJ1s 3TOrO MCTONB3YIOT U3BECTHBIE CBA3M MEXKY MMONEPEYHON CHIION M M3rHOaroIM MOMEHTOM
Y TIpaBUJIa IOCTPOEHUS JITIOP.

Yuacmok 1 (ot Touku 4 no Touku C).

B rtouke A mnpunoxena peakuus Ra, HampaBneHHas BHHM3. [lomepeunas cuia Ha y4acTke
nocrosama; @1 = fla = —36kH.

MoMeHT B Touke 4 paBeH HYIIIO.

Touka C (cneBa). Ilpunoxkena BHemHsst cuna F1 = 35kxH, HampaBieHHast BBepx, — 37ech
BO3HMKHET CKa4OK BBepX Ha BenuuuHy 35 kH. Moment B Touke C (cieBa) MOXKET ObITh paccUMTaH IO
M3BECTHOM 3aBUCUMOCTHU

MG = —Rs - 6; ME"*** = —36-6 = —216xH - m.

Yuacmox 2 (ot Touku C cripaBa 10 TOYKH B).

cnpasa __ X
ITonepeunas cuna B Touke C (crpaBa) paBHa Qc =-—Ra+ Ry
Q‘é‘.“"‘“ = —36+ 35 = —1xH.
B Touxke C mnpuinokeHa BHemHASI mapa cuia ¢ MoMeHToM 80kH-M, ciemoBaTenbHO, 3IeCh
2 b
MIPOSIBJISIETCS] CKAYOK HA BETUYMHY MTPUIIOKEHHOTO MOMEHTA!
MEPEE = METeRR my MY = —216 + 80 = 136 xH-m.
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[Tonepevnast cuia Ha BTOPOM y4acTKe IMOCTOSIHHA: %2 = %¢ o -

MowmeHT B Touke B omnpenensiercst o 3aBucumoct My = -Ra* 10+ Fy * 4 + m; M, =-36 + 10 +
354+ 80 =-140xkH-Mm.

CrnpaBa u cneBa OT TOYKH B MOMEHT UMEET OJIMHAKOBBIC 3HAYCHUSI.

Yuacmox 3 (ot Touku B (cripaBa) 1o Touku D).

B touke B npwiioxeHa BHenHsA cuia Rg. 31ech mosBisieTcs ckayok Ha BeaudyuHy 71 kH,

Qe=—1+71=70xH.

Jlanpliie o y4acTKy IOIEpedHasi cuja He u3MeHsercs. MomeHT B Touke D paBen Hymo, T. K.
3/1eCh HE MPUJIOKeHa BHeNHss mapa cuit: Mp = 0.

PaccmoTpenue momepeuHbIX CHJI M HM3THOAONIMX MOMEHTOB MOJKHO OBLIO TMPOBECTH CJIEBa
HaIpaBo WJIH CIIpaBa HaJIEBO.

[lo monmydeHHBIM 3HAYEHUSIM CUJI W MOMEHTOB CTPOMM OIIOpPHI (3MIOPHI MOJ CXEMOW Baia,

pUCyHOK 1).

®opma npeacTaBjeHUs pe3yJIbTaTAa: 3alIUTa IPAKTUIECKON pabOTHI
Kpurtepuu onenku:
Onenka 3 — BEpHO OIpe/ieIeHbl TIONEPEUHbIE CUIIbl YYACTKOB.

Ouenka 4 — BEpHO Onpe/ieNIeHbl MOMEHTHI U3THOOB.
Onenka 5 — ycTHasl 3aI1UTa padoThI 10 KOHCIIEKTY.
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Tema 4.4. Kpyuenue. U3ru6

IIpakTnyeckoe 3ansiTue Ne 12
Pacuér Ha npouHOCTb IIpU U3rubde.

Iesb: uMeTh NpecTaBIeHHE O BUAAX U3rMOa M BHYTPEHHUX CHIIOBBIX (pakTOpax B CEUYCHUU
npu usrube. 3HATh METOJBI OINPEACICHUS BHYTPEHHUX CHUJIOBBIX (DAaKTOPOB U yMETh HUMH
II0JIB30BATHCA. 3HATH OCHOBHBIC IIPaBWJIA W IOPSAJOK IOCTPOEHUS JIIIOP IONEPEYHBIX CHUI H
M3rHOAIOIIMX MOMEHTOB. YMETh CTPOUTH ITIOPHI ONEPEYHBIX CHJI M U3THOAIOIMINX MOMEHTOB.

Boinosinus padory, Bel Oyaere:

V1.2.02. ymeTb onpeaenaTb HalpsDKEHNUs B KOHCTPYKIIMOHHBIX 3JIEMEHTaX

Vo 01.05 cocTaBiaTh IJ1aH JCHCTBUIM;

Yo 01.02 ananu3upoBats 3a1a4y H/HIU IPOOJIEMY U BBIICISATH €€ COCTAaBHBIC YaCTH;

VYo 01.01 pacriozHaBath 3ajauy u/uim npodiaemMy B npodecCHOHaILHOM H/WIIN COLUAIEHOM
KOHTEKCTE;

MaTtepuajbHoe o0ecniedeHue:
KoHcrekT sieknuii, ”HTepHET-PecypChl, TMHEWKA, KapaHalll, TaCTHK
OGopyaoBaHme: HE HCIIOIb3yeTCs

3aganue:
[TpoBepuTh IpoyHOCTH OaKH ¢ KECTKOM 3anenkon, eciu [G]=120 v/MMm 2

Ilopsinok BbINOJHEHHS padOThHI:
1 Odopmuts paboTy B TETpab.
2 o anropuT™My BBITIOJIHUTH pEIICHHE.

Xoa padoThi:

Kparkue TeopeTnueckue cBeeHUsI:
R.\

o

Fi=4xH F,=2xH
M=5kH:m d=50mm
M

/ A C D

dm Im 1.5m

& M:I [T

’
&

A
\

Y
A

b

T ) L
[k%{%l\z‘r](; ‘ ‘ [ [ ] I _[ T ‘_;-}]’r-.T_
G )

Pemenne:
1. Paz6uBaem Oanky Ha y4acCTKH.
2. B onopax noka3zbeiBaeM Ra 1 My 1 onpeniensieM ux:
2.1. 2 M4 (F1)=0;
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2.2. -M,-M +F-4-M,+F,-85=0;
M,=M,-F-4+M,—-F,-85=3-4-4+5-2-85=-25kH - m;
2.3. 2Mg(F1)=0;
-M,-F-45+M,-M, +R,-85=0;

 M,+F-A5-M,+M, 5+4-45+25+3

R, = 6xH;
8,5 8,5
3.IIpoBepka:
3.1. > F1=0;
3.2. Ra—F1 +F2=0;
6—-4-2=0;
0=0!

4. ITo mpaBuIy THMHAcTa CTpouM 3mopy Q.

5. CraBuM xapaktepHble Touku. OmnpeznenseM Mypir B KaKI01 TOUKE:
5.1. Ma"'=M3 -M;= -25 - 3= -28 xH - M ;

52.Mc"=M; -M; +Rp-4=—25—-3+6-4=—4 xH-M;
53.Mc"=M; - F;-45=5-2.45=—4 xH"M;
5.4.Mp"=M;—F;-156=5-2-15=-2 xH"M;
5.5.Mp'=~F,-15=-2-15=-3 xH-M;

5.6. Mg "'=0 kH - M;

6. OnpenenseM 0CeBOM MOMEHT CONPOTUBIIEHUS [UI JaHHOTO Baja:

O r.d°
W= ”33 ~01-d% =0.1-50° =12500 y,*

7. B Touke A OMacHOE CEYEHUE — MOITOMY OINpPENEIAEM MaKCUMaIbHOE

HOPMAJIbHOC HAIMIPAXKCHUE JI1 JaHHOI'O Bajia:

-M —28-10°
A = 2240 .
Guax =", 12500 I
8. OnpenenseM NpOYHOCTH Baa:
. [G]-| G max | 120 - 2240

1100% = =227 .100% = ~1767%.
[G] 120

BeiBoa: bpyc He npouHbIi, HE PALIMOHAIBHBIN, TAK KaK IEPETPYKEH, K

OKCILTyaTaluu HE IIPUT'OACH.

[Tpennarato: YBenu4uTh AMaMeTp OAIKH.
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@®opma npeacTaBeHNs pe3yabTaTa:
3ammTa mpakTH4ecKor padoTh

Kputepuu onenku:
OreHka 3 — BEpHO OIPEJICIICHBI MTONEPEYHBIE CUITBI YYaCTKOB.
Oruenka 4 — BEpHO Onpe/IeIeHbl MOMEHThI H3THOO0B.
Ormenka 5 — ycTHas 3amuTa paboThl 10 KOHCIICKTY.
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Tema 4.4. Kpyuenue. U3ru6

IIpakTuyeckoe 3ansitue 13
Paborta B nporpamme Sike Ciiecapb-peMOHTHUK « TexHMUYeckass MeXaHUKa»

Heab: umets npencrasienue o nmporpamme Sike Crecapb-peMOHTHHUK.

Boinosinus padory, Bel Oyaere:
V1.2.02. ymeTb onpeaenaTs HalpsHDKEHNUs B KOHCTPYKIIMOHHBIX 3JIEMEHTaX
Vo 01.05 cocTaBisaTh IIaH ICHCTBUI;
VYo 01.02 ananu3upoBaTh 3a/1a4y W/ HINA MPOOJIEMY U BBIICTATh €€ COCTaBHBIC YaCTH;
Vo 01.05 cocTaBisaTh IIaH ICHCTBUI;
Y0 01.01 pacnio3naBatp 3aauy u/wim npoodsieMy B IpoPeCCHOHAIIBHOM H/WITH COIIMAIIBHOM
KOHTEKCTE;
Yo 01.06 onpenenuts HEOOXOUMBIE PECYPCHI
Y0 02.01 onpenensaTs 3ama4uu AJis MOMCKa HHPOpPMAIIUH;
VYo 02.05 ouleHUBaTh MPAKTUYECKYIO 3HAYUMOCTD PE3YJIbTATOB ITOMCKA;;
VYo 02.02 onpenensate HeOOXOAMMbBIC HCTOYHUKH WH(OPMAITUH;
Yo 02.09 nposBIIATE KyJIBTYPY HHPOPMAITHOHHON 0€30ITaCHOCTH TPU UCTIOIB30BAHUHT
MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTU;

MarepuanbHoe obecrnieyeHue:

KoHcnekT siekiuii, THTEpHET-PECYPCHI

Odbopynosanue: [1K, Dnekrponnsiit kype: Cinecapb-peMOHTHUK: TEXHUYECKAsI MEXaHUKa-001111e
ceenenusa(CLO Bepcust)

3aganue:
N3yunth TeopeTnueckuilt marepuai. lIpolitu TecTupoBaHue B IporpaMmMe.

Ilopsinok BbINOJIHEHHS padOThI:
1 M3yunTth TEOPETHUECKUIT MaTepHal
1 I[IpoiiTu TecTupoBaHue

Xoa pa0doThI:
Kpartkue TeopeTnueckue cBeeHUs:

Kommanus SIKE ¢ 2006 roga pa3zpabateiBaeT 37€KTPOHHBIE KYPChI, YI€OHBIE KOMITBIOTEPHBIC U
KOMIUTEKCHBIE TpeHaxepbl, VR u AR-TpeHaxxeps! s npodeccnoHaIbHOM MOATOTOBKH CTYIEHTOB U
KaJIpOB.

Komnanwueit SIKE pazpaborano 6osee 600 00ydarommx cucTeM, KOTOpbie BHEPEHBI U YCIIEITHO
WCITOJIB3YIOTCSI B KPYITHEUIIIUX TIPEANPUATHAX U 00YyJAIOIINX OpraHu3aiusx EBporbl n A3un.

[Tporpammuoe o6ecnieuenmne «SIKE DnekTpoHHBIN Kypey» MO3BOSIET TPOBOJUTH TEOPETUIECKYIO
WHTEPAKTUBHYIO MOJTOTOBKY U aTTECTAIUIO CTICIIHATIMCTOB.

[TporpamMHoe oOecrieueHre MOIXOANUT JJIS:

e CaMOCTOSITEIBHOTO O0y4YeHUsI B KOMIIBIOTEPHOM KJlacce.

e licnionb30BaHus B KAUECTBE HATJISIIHBIX MATEPUAIOB HA JIEKIIMOHHBIX 3aHSATHUSX.

OnexrponHble Kypebl SIKE exeroano nonagator B TOII-15 myummx 351€eKTpOHHBIX KYpCOB
Poccun.

Oo6yuaromue pemenust SIKE obnagarenu npemuid: «JIyammmii o0ygarormmii mpoaykT B VR»,
«Jlyummii Kypc 1Mo pa3BUTHIO HaBBIKOBY, «JIydluid 0TpaciaeBor MpakTUKO-OPUEHTUPOBAHHBIN
TpeHaKep», «Jlydiiee pemeHue s MpeBhIIeHUs TPO(HEeCCHOHATFHBIX KOMIIETCHIIUN.
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KiroueBas komneTeHnus - pa3padoTka KOMIIEKCHBIX PELICHHUH sl TOATOTOBKH CIIEHUAINCTOB 1O
pabounm mpodeccusiM: OT TEOPUHU C UCTIOTH30BAHMEM JIEKTPOHHBIX KYPCOB, 10 TOJTHOIIEHHBIX
TPEHAKEPOB-CUMYJISITOPOB, MO3BOJISIONIUNX OTPAadOTaTh NpOodeCcCHOHATbHbIE HABBIKH.

Bce 310 B KOMITIIEKCE /1aeT BO3MOKHOCTH HE TOJILKO C(HOPMUPOBATH HEOOXOTUMBIC KOMIIETCHITHH
0 KJIFOUEBBIM CIIELUAIBHOCTSM, HO U HCIIOJIb30BaTh IAHHBIEC PEIICHUS KaK OLIEHOUHbIE CPEeICTBA IIPU
MIPOBEPKE COTPYTHUKOB HA COOTBETCTBHE TPEOOBAHUSAM NPO(ECCHOHATBHBIX CTAHIAPTOB.

. OcHoBHbIE 3Tanbl padoTbl

1-i1 sTan. OTKpBITHE CCHUIKM U O3HAKOMJICHHE C TEMOM

CNECAPb-PEMOHTHMK \

TEXHUYECKOE OBCNYXXWUBAHME
W PEMOHT OGOPYAOBAHWA

2-it aTan. Hawano paboTbl, 03HAKOMIICHHE C KYPCOM

SIKE

ANONTPOMMMI KPP NPRANEINI N SN0 NPODOCTMMANLMON DOANOT 0NN 1 NOBIAMS
WRANNEMALN POOOTHMNON, JBNNTIOE DOMOMTOM, MOMTIWOM W JOMONTANEN NDOMIBOAC TINMIN 0
OBOEYRONANMN L PRTT 0 AN Nt (L THOMROO MDD,

B TMONE DN OTOM COOLMANICTON X ODOMINONC T Chwp

Kype Momet ny (U oy WATTECTAM CTY w108,

OO IOUIEEN 110 HANDARAHIN0 o CNOCAPE - [RMOHTINES B DEROHNKE MDA O,
COMEPAOTT M S CUNT O MDOGMCORRA T 0 ODE SMA

Yool mypc cogep et

> TROPETIWRCKAN MATERMAN

> TeCTVDOnaIe

3-ii aTan. MHCTPYKIUS 110 HAaBUTAIIMH B IPOTPaMMe
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4-i1 sTan. Bunpl v npuMepsl 3J1€EMEHTOB

| reveramavemns _____________SHIS
BAATALHMS B TEXCTE
FCnm Bt sCTpeTHTS B TeeCTE

> DUPEPONTMR TINCT ¢ MISNINTE WS D M, ORI 00 g

> supenewse 1emcra Ses nogeep « ofiparwre na o= el W]
Taset CODANIN B TENCTE BAUIEEOTUE O e

> BMANNSE TENETA C DR - o PECH CTW M OB TN

ORNO € NOMEITOMACH edCDwaammi
COELIMAARNBE JAEMENTM
‘ WEwRp, NOw " Waro N x Lk SN TP

ITADAKTIINA IO (QUTH DN OB 1D OOWT PEAITTONN MAAlbt I A
" s Py, 10 Aeasl COMENT INCURON TN, # 10 WENy PORNO WIS |

©  rapury oo W nogony
CIMLMAARNME JAEMENTM

> SEOp GERNND SIPWMENTE GTRETA - MORNO0 SARATE TEIRED Q0NN SAEWINT OTRETA
I PP O
D TR 0D - MO I COATS MR BAPMMTOR OTIMTE K3 NIDMASOMES L

> merepan T MMt - seclaiiiee yRasty cancih welo ofvew?
M) POCONIMITE SORMENTR B CDMIIRFON MIOCMZONE TR TH -

S-ii atan. Teopernueckuil Mmatepuan

LLEAM M IAAANM PEMONTA IIFOMBIBALHNO!O OROPYADBANMN SiK E

CHcresa Texmeinceore 0BTy MmBanne W pesanTa (TOWR) - 370 KoMtest
DD ARMOMMOMAN 1 TIORANONHOCRIK MRDOOEH I TV 190 OOCTY RS0 PN TY OO0y 00 eI

Conona oncTesss TOWP - rissmncnm obcny " Ly Mo DT

DCHOBILIE STANM; (Dnapetines)

L nnavmnponamse

1. nogroTouss

1 M W0 ofny

A PEMONT € RN OOCIONATORAOC TR0 W TDVIOMI M OCTI0
DYHKIMN,

6-i1 sTan. O3HaKOMJICHUE C TEOPETUIECKHM MaTepHAIOM
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SIKE

VAN

TEROVLLME PEMOMTY KATMVTA B! PEMOT

OO M v mAarwe

/-1 3Tan TEOPETUUYECKUM MaTepua, 3aauu, BUJIbI

SIKE

AAAHOBAN PEMOME OCHORISE JAAA M, BIAM

FemonT BRANURMN « DEMONT, IOCTENOBK W KITORM CORECTRNRETCR
W COOTRETCTIMN C Tpel O T O MECHERE BORYMENT UM,

ALNTIO - 1 203 DOROSY Q0 UN

> Tewpanil

> AR

8-i1 aTan. O3HaKOMIIEHHUE C TCOPCTUUCCKHUM MATCpUATIOM

SIKE

Towpupmst passinet - OOSICH ] POsinTA WIS Nssas Wi ViR Daien OOy R0RM
# PGP OINOOISEM COUTOME AW BOCTT Sl DOt T OO ol T,
PTGl & NQUANCCR 1D NIV TR, & Tame i NOBM SOPORTIHOCTE 60 Cusor et
PEOOTA W DT R SR O SRR Y O (P

CYUPSOCTS TEXYURTO MOMONTA OS0FY A0S AMES

— .

10-ii aTan. TeopeTudeckuii MaTepual, BEIOOP JTOMOJHUTEIILHON HHDOpMAaIHH
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2
CIPATED MM MPOREAS WEH PEMONTOR s’Kﬁ

OCROBEWLE IYTH DOSMUE NN J0Df KTHENOCTH TOWr

11-ii stan. IIpoxoxkaeHue Tecta 1o NPOWJCHHOMY MaTepualy

dopma npeacTaBjieHus pe3yJbrara:
Hrorosoe TectupoBanue

Kpurepuu onenku:
Or1ieHKA BBICTABJISICTCS aBTOMATHUECKH 110 HTOT'aM TeCTUPOBAHHUS
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Tema 5.2. O0mue cBereHus 0 nepeaadax 3youarnlie nepegaqu
@puUKIMOHHBIE NTepeIaYu H BAPHATOPHI

IIpakTuyeckoe 3ansitue Ne 14
Pacder OCHOBHBIX KHHEMaTHYECKUX COOTHOIICHUH B Iepeadax.

Heab: vMeTh mTpeacTaBlieHHE O Ha3HAYEHUHU Iepefad, O Mepelrayax, HCHOJIb3yeMbIX B
CHelHabHOM 00O0pyIOBaHUM. 3HATh KWHEMATHUYECKHE W CHJIOBbIE COOTHOUICHHS B Tepeiauax,
dbopMyIbl s pacueTa TMEpPeAaTOYHOrO OTHOIICHHS W Kod(QHIMEeHTa TOJIE3HOTO JCHCTBHS
MHOTOCTYIIEHYATOi mepeaayu. 3HATh THUIBI M OCOOCHHOCTH MEXAaHUYECKUX Iepeiad, Hux
0003HAYCHHUS] HA KHHEMAaTHYECKMX CXEeMax. YMEThb MNPOBOAWTh KUHEMATHUYECKHE W CHJIOBBIC
pacueTsl MHOTO CTYIIEHYATOT0 MPUBOAA

Boinosinus padory, Bel Oyaere:
V1.2.02. ymeTh OnpeaensaTh HanpsHKEHUS! B KOHCTPYKLIMOHHBIX 3JIEMEHTAxX
Vo 01.05 cocTaBisaTh IIaH JICHCTBUI;
VYo 01.02 ananu3upoBath 3a7a4y U/Uiu IpodieMy U BBLIETATH €€ COCTaBHbIC YaCTH;
Vo 01.05 cocTaBisaTh IIaH JICHCTBUI;
Yo 01.01 pacnio3naBath 3a1a4y u/uin npooiemy B IpoheCcCHOHATLHOM U/ COIUAIBHOM
KOHTEKCTE;
Yo 01.06 onpenenuts HEOOXOUMbBIE PECYPChI
Y0 02.01 onpenensaTs 3ama4uu A1 MOMCKa HHPOPMAIINH;
VYo 02.05 ouleHUBaTh MPAKTUYECKYIO 3HAYUMOCTD PE3YJIbTATOB ITOMCKA;;
VYo 02.02 onpenensitb He0OXOAUMbIE UCTOUHUKN MH(POPMALIUY;
VY1.1.05 YMeTs Npou3BOAUTH pacueThl MEXaHHUECKUX Tepeaay U MPOCTEUIITNX COOPOUHBIX
€IMHHII
V1.1.06 YMeTb unTaTh KHHEMATHUYECKUE CXEMBI

MarepunanbHoe obecnedeHue:
KoHcnekr sieknuil, FHTEpHET-PECYPCHIL, TMHENKA, KApaHalll, JaCTHK
OOopynoBanue: HE HCIOIB3YETCS

3aganue:
BblyepTuTh ~ KMHEMATHYECKYI0  CXEMy  MHOrocrymeHdarod  mepepadd. IIposectn
KMHEMaTU4YECKUN U CUJIIOBOW pacydeT Iepeaaydm.

ITopsinok BbINOJIHEHUSI PaGOThI:
2 OdopmuTh paboOTy B TETPA/Ib.
2 ITo anropuT™My BBITIOJIHUTH pEIIEHHE.

Xox pa0doThI:
KpaTkue Teoperuyeckue cBeleHUs:
JlBurarensb BISETCS OJHUM M3 OCHOBHBIX JIEMEHTOB MAIIMHHOIO arperara. OT Tuma JBUrares,
€ro MOIIHOCTH, YacTOThl BpallleHUs U JPYTUX [apaMeTpOB 3aBUCIT KOHCTPYKTHBHBIE U

JKCIITyaTallMOHHbBIE XapaKTEePUCTUKU pabouell MallIMHbI U €€ TPUBOJIA.

ONeKTpoABUTaTENb BEIOUPAIOT MOCIIE ONPEIEIEHUS €r0 MOLIHOCTH U YaCTOThI BpAILlEHHs Baja.
Kak npaswuiio, B 3a1aHUU Ha IPOEKTUPOBAHUE COOOIIAIOT OKpyxHYyto cuity Ft (H) na Gapabane npuBosa
JIEHTOYHOI'0 KOHBelepa (MK 3BE370UKe IPUBO/A INIACTUHYATOr0 KOHBEWEpa), CKOPOCTh IBUKEHUS
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aeHTsl i nenu V (m/c), nuamerp 6apadbana D (MM) uiu YMCIIO 3yObEB Z;6 U ILAT Psg (MM) TATOBBIX

3BE3J04YEK.

5 s

Pucynok 1. Kunemaruueckasi cxema npuBojia JICHTOYHOTO TPaHCIIOPTEPA
1- nBurarens; 2 — KIMHOPEMEHHAs Tepeaya; 3- MHIHHIPUICCKUHI
OJTHOCTYIIEHUYATHIM KOCO3yObIil peaykTop; 4- mydra 3yduaTas; 5 — 6apaban;

6- oropsl OapabaHa (TOIIUITHUKH).

[To 5TUM HaHHBIM OMpeneNsIOT NoTpedasieMyt0 MOIITHOCTE (BT) mpruBoaa (MOIIHOCTE Ha BBIXOJIE):
P,. = F.V =5000-1,5= 7500 Bm. (1)

Jnst yuéra noteps onpenensitor ooumii KIIJI npuBona 7,4, Kak Mpou3BeIeHUE YaCTHBIX
3HaueHui KIIJl oTaenpHBIX COCTaBISAIONINX YIEMEHTOB, BXOASIINX B KHHEMATUUYECKYIO CXEMY NIPUBO/IA
(pucynok 1). 3nauenus KI1/l koHMYECKOro ¥ HMIMHIPHUUECKOT0 3yOUaThIX 3alleIJICHHH, a TaKxKe
OTJICJIbHBIX 3BE€HbEB KNHEMATHYECKOW LIEMTH NTPUBO/IA, MOKHO IPUHUMATh KAK CPETHUE MEKIY NpEeIb-

HBIMHU 3HAUCHUSIMA UHTEPBAJIOB M3MEHEHUS 3TUX TTapaMETPOB.
KIIJI peménnoii nepenauu #pe, =0,96;
KII/I maps! TUAMHAPHYECKUX 3y0UaThIX KOIEC 7, =0,97;
KITJ my¢TsI 77,4 =0,98;

KIIJ, oJHOH apsl NOAIIUITHUKOB KauyeHUs

(omopsl 6apabaHa) M poxm =0,99.

O6mmit KIT/] npuBona:

No6wy = npe/w “Myun nMyqb ) nrizobm =0,96-0,97-0,98" 0'982 = 0,876, (2)
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: 3
rac | —94ucCio nmap nmoAIMITHAKOBBIX OIIOP

@dopma npeacTaBIeHHs pe3yJbTaTa:
3ammTa MpakTHYeCKON padoTHI.

Kpurtepuu ounenku:
Ouenka 3 — OnpezeneHo ob1iee nepeaTouHoe YUCIIO IepeJadH.
Ouenka 4 ~MoOIIHOCTH Ha BaJIaX OCYUTAHBI BEpHO. MOMEHTHI Ha BaJax MOCYUTAHBI BEPHO.
Onenka 5 — YcTHas 3anura paboThl IO KOHCTICKTY.

’ Benan AK. YueGHO-METOOMYECKOE IOCOOME JUIs BBHINOJHEHHS KYpCOBOIO IIPOEKTa MO

nucturmuHe «aetanu mamuHy / AK. benan, M.B. Xapuenko, O.A. benan, P.P. Jlema. Marautoropck:

N3a-Bo Marnuroropck. roc. TexH. yH-Tta uM. .. Hocosa, 2017. 99c.
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Tema 5.4. O0uue cBeieHUs1 0 peIyKTOpax.
IIpakTnueckoe 3ansTue 15

«UTeHne KNHEMAaTHYECKUX CXEM PEAYKTOPOB»

He.]]b: Yrtenune 1 cocTaBlIeHHE KHHEMATUUECKHUX CXEM PEAYKTOPOB.

BobinosinuB padory, Bl Oyaere:
V1.2.02. ymeTh onpeAessaTh HapsHKEHUS B KOHCTPYKIIMOHHBIX AJIEMEHTAX
Vo 01.05 cocTaBiaTh IJ1aH JCHCTBUIM;
Yo 01.02 ananu3upoBath 3a/1a4y H/UIH IPOOJIEMY U BBIICIATH €€ COCTaBHBIC YaCTH;
Vo0 01.05 cocTaBiaTh IJ1aH JCHCTBUM;
Yo 01.01 pacro3naBate 3a1aqy u/wid npooiaemMy B IpoheCCHOHATHFHOM U/WITH COITUATEHOM
KOHTEKCTE;
VYo 01.06 onpenennuts HEOOXOUMBIE PECYPCHI
Y0 02.01 onpenensaTs 3ama4uu s MOMCKa HHPOPMAIIUH;
VYo 02.05 ouleHUBaTh NPAKTUYECKYIO 3HAYUMOCTD PE3YJIbTATOB ITOMCKA;;
VYo 02.02 onpenensate HeOOXOAMMbBIC HCTOYHUKH WH(OPMAITUH;
VY1.1.05 YMeTs Npou3BOAUTH pacueThl MEXaHHUECKUX Tepeayd U MPOCTEUIINX COOPOUHBIX
€IMHHII
V1.1.06 YMeTh unTaTh KHHEMATUUYECKUE CXEMBbI

MarepuanbHoe obecrnevyeHue:
KoHcnekT nekimuii, ”HTepHET-pecypcChl, IMHENWKa, KapaHaalll, IUPKYIIb, JJACTUK
OobopynoBaHue: HE UCIIOJIB3YETCA
3aganue:
PaccMoTpeTh KOHCTPYKIHIO peaykTopa. M300pa3uTh KMHEMATHYECKYIO CXEMY PEIyKTOpa.
[Tosichuth paboTty peaykTopa

ITopsinok BbINOJHEHHS PadOTHI:
1 W3yuuts TeopeTnyecKkuil MmaTepual
2 Odopmuth paboTy B TETpaIb.

Xoa paGoTsI:
Kparkue Teopernyeckue cBeeHUsI:

PenykTopbl — 3TO MEXaHU3MBbI, CIYKallKE AJIs1 TOHMKEHHS YTJIOBBIX CKOPOCTEH M yBEIIMUYEHUS
BpaIaroMXx MOMEHTOB W BBIIIOJHEHHBIE B BHJIE OTACNIBHBIX arperatoB. Ilepemada pasmemiaercs B
OTJIETHHOM KECTKOM KOpIyce, He MPOHHUIIAEMOM MJii Macjia M MbUIA. PeaykTopbl o0ecnednBaroT MO-
CTOSTHHOE TIepeaTouHoe Yrciio. [lepegaTounblie yncia cTaHaapTHEIX penxykTopoB oT 1 g0 400, 6ombime
NepeaToYHbIe Ynciaa MPUMEHSIOT PEAKO.

[Ippu ManpIx TepeAaToOYHBIX YHUCIaX TMPUMEHSIOT  OJHOCTYNEHYAThle PEIYyKTOPHI  C
nepeaaToyHbIMH unciaamu 1o 10, vame — g0 6,37.

OCHOBHOE pacHpoCTpaHEHUE TMONYYIIH JBYXCTYNEHYATHIE PEAYKTOPHI C TIEPENaTOYHBIMU
guciamu 15...30.

[Tpu 60ABIIKX MEpelaTOYHBIX YUCIAX MPUMEHSIOT TPEXCTYMEHYaThle PeAyKTOPhI; B MOCIEAHEE
BpPEMsI OHU BBITECHSIOTCS 00JIee KOMITAKTHBIMU TITAHETAPHBIMHU.

Yaie npuMeHsI0T HWIHHIPUYECKHUE 3y0UaThie PelyKTOPHI.

CxeMbI pelyKTOpPOB
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Haubonee pacnipocTpaHeHbl CXeMbI peYKTOPOB, H300paxKeHHbIE Ha puc. 1.

Tun peaykTopa ONpENENsiOT MO BHAY 3yOYaThIX mHepeaady M MOPSAKY HX pa3MeIIeHUs B
HaIlpaBJIEHUU OT JBUTATEIIS, [0 YACITY CTYNEHEH U PACIOIOKEHHI T€OMETPUUYECKUX OCEH TUXOXOJHBIX
BaJIOB B IIPOCTPAHCTBE.

Jlnst 0603HaYeHNS TUIIOB UCTIOJIB30BAHHBIX 3y0UaThIX Mepe1ay MPUMEHSIOT IPONUCHBIE OYKBBI:

[ — nuauHapUYECKUE;

K — xoHmueckue;

K1 — KOHMYECKO — HIWJIMHIPUYECKUE;

Y — yepBsauHbIE;

YL — 4epBAYHO-UMIMHAPUYECKUE U T. 1.

Ha puc. 1, a u300pakeH OJHOCTYINECHUYATHIN IUIMHAPUYECKHN pPEeIyKTOp. Takue peayKTOpbl
BBIITYCKAIOT € MPSAMO3YOBIMHU, KOCO3YOBIMH U IIEBPOHHBIMU KOJIECAMH.

JIByxcTyrneH4yaTble peyKTOphl BBIMOIHSIIOT 10 pa3BepHyTol (puc.l, 0) u coocHoil cxemam (puc.
1, B). CoocHble pemayKTOpBI YHOOHBI, €CIIM HY)XKHO IOJYYUTh OJHY JIMHUIO BAJIOB COCTUHIEMBIX
MEXaHHM3MOB, HMMEIOT Majble TabapuTHbIE pa3Mepbl 1O [UIMHE, B HHUX JOCTUTaeTCs OJMHAKOBOE
CMa3bIBaHUE KOJIEC U3 BaHHBI, IPH TOM YBEIMYMBAIOTCS rabapuTHBIE pa3Mepbl BJIOJb OCEH BaJIOB.

[upokue pexykropsl obo3Hauatotcs Oyksoii LI, y3kue - ¥V, coocnsie - C.

Jnst ynydiieHust ycIoBUi paboThl TUXOXOIHOM CTYIEHH UCIOJIB3YIOT PEIYKTOPHI C Pa3IBOCHHON
OBICTPOXOTHOM CTYIIEHBIO (pHC. 1, T), peIyKTOPHI C pa3IBOSHHON CTYIEHBIO 0003HauaroTcs OykBou I11.
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Puc. 1. Haubonee pacnpocTpaHeHHbIE CXeMbI 3y04aThIX
PEAYKTOPOB: & — OJHOCTYNEHYATHIN; 6 — JBYXCTYIEHYATHINA
Pa3BEPHYTHIN; 6 — IBYXCTYIIEHYATHI COOCHBIH;

2 — JIBYXCTYIIEHYATHIN C pa3IBOEHHOUN CTYIIEHBIO;

0 — TpeXCTyINeHYaThlid pa3BepHYTHIN; € — TPEXCTYNEeHYaThIH ¢
Ppa3aBOCHHON MPOMEKYTOYHOM CTYNEHBIO; H# — KOHUYECKUI;
3 — KOHUYECKO-IUINHAPUYECKUN

TpexcryneHuarsie peyKTOpPbI BBITIOIHSIOT MO pa3BepHyTOH (puc. 1, 1) u pa3aBoeHHO# (puc. 1, €)
CXEMaM.
Ecnu KOMIOHOBKa MamIMHBI TpeOyeT B3aMMHON NEPHEHIUKYIIPHOCTH OCEH BXOJHOTO U
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BBIXOJTHOTO BaJIOB, MPUMEHSIIOT KOHWYECKHE (pHC. 1, K) WIM KOHUYECKO-IMIMHApUYeckue (puc. 1, 3)
PEAYKTOPEI.

Bonbive  mepenaTovHbie  OTHOIICHWS, IUIABHOCTh,  OECHIYMHOCTh M BO3MOXHOCTb
CaMOTOPMOXKEHHUsI 00ECTIeUNBAIOT YEPBSIUHbIC PEAYKTOPHI (pHc. 2). UepBauHbIE PEAYKTOPHI BBITYCKAIOT C
WIMHAPHUYECKUMHE, TJIOOOMIHBIMU M CIIUPOUIHBIMU YepBsikaMu. BhICOKOE mepenaToyHoe OTHOUICHHE
IIp HU3KOM YpPOBHC IIyMa HMCIOT [IBYXCTYINCHYATBHIC UYCPBAYHBLIC U YCPBAYHO-LUJIMHAPHUYCCKUC
PEIyKTOPBI

= /
B | g T
' é 5: -_'
¥ Sk
a 6 .
LL“J
8

Puc.2. Cxembl 4epBSUHBIX PEIYKTOPOB: @ — OJIHOCTYIIEHYATHIN; 6 —
NBYXCTYIEHYATBIN;
6 — YEPBAYHO-LWIMHAPUIECKUN

YepBsiuHble PEIYKTOPBI BBITYCKAIOT C BEPXHUM (pHC. 2,a), HIKHUM (puc.2,0), OOKOBBIM HIIH
BEPTHUKAJIBHBIM PACIOI0KEHUEM YepBsKa.

OCHOBHBIE HEJIOCTATKU YEPBSIUHBIX peaykTopoB — HU3Kuil KI1J] 1 Manblii pecypc paboThl.

Ocu BajloB MOTYyT HMMETh pa3jIMYHOE pacHojoXeHHe B mpocTpaHcTBE. OOBIYHO OCH BaJIOB
PENYKTOPOB PACIIOJIOKEHBI TOPU3OHTAIBHO B INIOCKOCTH pazbeMa KOpITyca PEAYKTOpa, HO MCIOJIb3YIOT
TaKXe CXEMbI C TOPU30HTATLHBIMU BXOAHBIMH (OBICTPOXOIHBIMH) U BEPTUKAIBHBIMU BBIXOTHBIMHU (THXO-
XOJTHBIMH) BaJIaMHU.

OcHoBHBIC TapaMeTPhI PeAYKTOPOB

OCHOBHBIMHU ITapaMeTpPaMU PEIYKTOPOB SIBIISIOTCS THII, TUIIOPA3MEP U HCIIOTHEHHE.
Tunopasmep peaykTopa onpeeseT THI U INIaBHbIN pa3Mep (MapaMeTp) THXOXOAHON CTYIEHH.
JUis UMIMHAPUYECKOTO M YEPBSYHOTO PEAYKTOPOB TJIaBHBIM IapaMEeTpPOM SBISETCS MEXOCEBOE

paccTOsIHUE ay,

J11 KOHMYECKOT0 — BHELTHUH JeTUTeNbHbIN TuameTp Kojeca dy,

Jlis mianetapHoro — paauyc Boauna R.

OpHUM U3 TJIaBHBIX TAPAMETPOB PEAYKTOPA SBISIETCS NepeaTOuHOE YUCIIO.

[TapameTpamu peayKkTopa SBISIOTCS:

K03 PHUIIMEHTHI IIUPUHBI KOJIEC,

MOJIyJ I 3yOuaThIX KOJIec,

YTJIbI HAKJIOHA 3yOBeB, a

JUISL YEPBSYHOTO PEYKTOPA JOMOTHUTEIHHO - KOAPPHUIMEHT TuaMeTpa 4epBska q.

OcHoBHasl HepreTuyecKasi XapakTeprUCTUKa PEAYKTOpa - MOMEHT Ha BHIXOJHOM Baily
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3aganue: M300pa3uth KHHEMAaTHYECKYIO CXEMY PEIYKTOpa IO BapUaAHTaM.

P

BX

BEX unm,

(O]

BX

rie Pyx — MOIHOCTE Ha OBICTPOXOAHOM BaIly; Mz — YIJIOBasi CKOPOCTh OBICTPOXOHOTO Baja; U
— nepegaToyHoe unciio peaykropa; 1 — KIIJ peaykropa

OTtuer 0 padoTe M0/LKEH COJAEP:KATH: TEeMy M Ielb pPAOOTHI, KOHCIEKT TEOPETUYECKOW YacTH,

BBITIOJTHEHHOC 3aJaHUEC,; B KOHIIC pa6OTBI HCO6XOI[I/IMO cJc1aTb BBIBOI.

Ne Penykrop Ne Bap Penykrop Ne Bap Penykrop
Bap
1 1 cTrynenyarsrit 11 1 cryneHnyarblit 21 1 cTryneHu4atsbIit
LAJIMHPUYECKUI LAJIMHIPUYECKUI LAJIMH IPUYECKUI
2 1 cTtynenyarslit 12 1 cryneHnyarblit 22 1 ctyneHnyarbiit
KOHMYECKUI KOHMYECKUI KOHMYECKHUI
3 1 cTrynenyarsrit 13 1 cTryneHnyarblit 23 1 ctyneHnyarblit
YEPBSAYHBIN YEPBSYHBIN YEPBSYHBIN
4 2 cTyneH4yaThId 14 2 cTyneHuYaThld 24 2 cTyneH4yaThIl
LMJIMH]PO- LUJIMH]IPO- LUJIMH]IPO-
IWJIMHAPUYECKU I IWJIMHAPUYECKU I LWJIMHAPUYECKU I
5) 2 cTyneHyaThli 15 2 cTyneHuyaThli 25 2 cTyneHuyaThli
KOHHYECKO- KOHHYECKO- KOHHYECKO-
LAJIMHAPHYECKUI LAJIMHPUYECKUI LAJIMHPUYECKUI
6 2 cTyneHuaTsli 16 2 cTyneH4YaThIi 26 2 cTyneH4YaThli
LUMIMHIPO - KOHUYECKUN LHUIMH]IPO - LUJIMH]IPO -
KOHMYECKUI KOHMYECKUI
7 2 cTyneHyaThli 17 2 cTyneHuyaThli 27 2 cTyneH4yaThli
WIMHAPUYECKU I LWINHAPUYECKU I LWINHAPUYECKU I
COOCHBIN COOCHBIN COOCHBIN
8 2 cTyneHyaThli 18 2 cTyneHuyaThli 28 2 cTyneH4yaThli
YepBSIYHO- YepBSIYHO- YepBSIYHO-
LAJIMHAPHYECKUI LAJIMHIPUYECKUI LAJIMHPUYECKUI
9 2 cTyneHuaTsli 19 2 cTyneH4YaThIi 29 2 cTyneH4YaThli
IVTMH/IPO - YSPBIIHBIN LHMIMH]IPO - LHMIUH]IPO -
YEPBSAYHBIN YEPBIYHbIN
10 2 cTyneHyaThi 20 2 cTyneHuyaThIi 30 2 cTyneHyaTbi
YEPBSIYHO - YEPBSIUHBIN YEPBSIUHO - YEPBSIUHO -
YEePBSYHBIN YEPBSYHBIN

®opma npeacTaBiaeHus pe3ybTaTa:
OdopmiieHHas paboTa B TeTpay Ui NPaKTHYECKUX U JIAOOPATOPHBIX padoT

Kpurepun onenkmn:

OrneHka 3 — BepHO MOCTPOCHA KMHEMAaTHYecKas cxema.
Onenka 4 — BEpHO pacCUUTaHbl KHHEMATHYECKUE XapaKTEPUCTUKH.
Orenka 5 — ycTHas 3amuTa padoThl IO KOHCTIEKTY.
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Tema 5.4. O0uue cBeieHUs1 0 peIyKTOpax.
IIpakTuyeckoe 3ansaTue 16.

Pabota B nmporpamme Sike Cnecapb-peMOHTHUK «PemxyKkTop»
Cwum. IlpakTHyeckas padora 14
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Tema 5.8. Onopsbl Baj10B U OCeH.

IIpakTuyeckoe 3ansaTue 17
W3yueHne pa3inIHbIX KOHCTPYKIIUH ITOAIIUITHUKOB

Heﬂb: HMETHh NPEACTABIICHUEC O TUIIOpa3Mepax, UCIIOJJHCHHUHU U U MApPKUPOBKHU IMMOAMIMITHUKOB.
3HaTh HAa3HA4YCHUC, OCHOBHLIC IMapaMCTpbl, AJOCTOMHCTBA W HCAOCTATKM OCHOBHBLIX THUIIOB
IIOJUINITHHUKOB

Boinosinus padory, Bel Oyaere:
V1.2.02. ymeTb onpeaenaTs HalpsHDKEHNUs B KOHCTPYKIIMOHHBIX 3JIEMEHTaX
Vo 01.05 cocTaBisaTh I1aH ICHCTBUI;
VYo 01.02 ananu3upoBaTh 3a/1a4y W/ HINA MPOOJIEMY U BBIICTATh €€ COCTaBHBIC YaCTH;
Vo 01.05 cocTaBisaTh IIaH ICHCTBUI;
Yo 01.01 pacnio3naBath 3a1auy u/uim npodiemy B IpoheCCHOHATLHOM W/WIH COIIUAIBHOM
KOHTEKCTE;
Yo 01.06 onpenenuts HEOOXOUMbBIE PECYPChI
Y0 02.01 onpenensaTs 3ama4uu s MOMCKa HHPOPMAIIUH;
VYo 02.05 ouleHUBaTh MPAKTUYECKYIO 3HAYUMOCTD PE3YJIbTATOB ITOMCKA;;
VYo 02.02 onpenensate HeOOXOAMMbBIC HCTOYHUKH WH(OPMAITUH;
V1.1.05 YMeTh Npou3BOAUTH PacueThl MEXaHHMUECKHUX Iepead v MPOCTEHIINX COOPOUHBIX
€IUHHI]
V1.1.06 YMeTh ynTaTh KUHEMAaTHYSCKHUE CXEMBI

MarepuanbHoe obecrnevyeHue:
KoHcnekT nekimuii, ”HTepHET-pecypcChl, IMHENWKa, KapaHaalll, IUPKYIIb, JJACTUK
OobopynoBaHue: HE UCIIOJIB3YETCA

3ananmue:
PaccmoTtpeTh paznuuHble KOHCTPYKIIMU MOAIIMIHUKOB. CxeMaTu4HO n300pa3uth. PazoOparts
MAapKUPOBKY IOJIUITHUKOB

ITopsinok BbINOJHEHHS PadOTHI:
1 3yunth KpaTKue TEOPETUUECKHE CBEICHUS.
2 CocTaBUTh KOHCIIEKT.

Xox pa0doThI:

Kparkue TeopeTnueckue cBe1eHUsI:
[MoamMnHUKY KaueHUsl MpeHA3HAUEHBI TIOIIEP>KUBATh BPAIIAOIIUECs BaJbl U OCH B
MPOCTPAHCTBE, 0OecTeurnBasi UM BO3MOXXHOCTH CBOOOTHOTO BpAIICHHS WJIM Ka4aHUs, U
BOCIIPUHUMATH JEHCTBYIOLIME HA HUX HArpy3Kku. Kpome oceil 1 BaJioB MOAIIUITHUKY KaU€HUS
MOTYT TIOJIJIEP>KUBATh JACTAJIA, BpaIaONIMecss BOKPYT HETOIBIKHBIX OCed, HaIpuMmep, OJI0KH,
LIKUBBI U Jp.
[ToammmHNKN KaueHUs CTaHIaPTU30BaHbBI M BHIMTYCKAIOTCS MPOMBIIIJICHHOCTHIO B MaCCOBBIX
KOJIMYECTBAX B OOJIBIIIOM JHAIa30HE TUIIOPA3MEPOB C HAPY>KHBIM TUaMETPOM OT | MM 10 SM u C
IraMeTpoM mapukoB oT 0,35 MM 10 203 MM, 1 Maccoi OT A0JIei rpaMMa 10 HECKOJIbKUX TOHH.
[ToammmnHNKY KadeHus! (PUCYHOK 1) B OOJNBIIMHCTBE CIy4aeB COCTOST M3 HAPYKHOTO KoJiblia 1,
BHYTPEHHETO KOJIbIIa 2, Te KaueHus 3 (MIapuKOB WM POJIMKOB), cenaparopa 4. B HeKOTOphIxX
MOJUINITHUKAX KaueHUs AJIs1 yMEHbUICHHS UX Ta0apuTOB OJIHO WM 00a KOJIbLla OTCYTCTBYIOT, a B
HEKOTOPBIX OTCYTCTBYET Cenaparop.
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Pucynok 1- IllapukoBblil paguanbHbIi MOJIIUITHUK

[To cpaBHEHUIO C TIOIIMITHUKAME CKOJIBKSHHS, TIOAIIUITHUKH KAYCHHUSI UMCIOT CIICTYIOIIIE
JIOCTOMHCTBA: MCHBIIINE MOMEHTBI CHJI TPCHHSI; MaJiasi 3aBUCHMOCTh MOMEHTOB CHJI TPEHUS OT
CKOpOCTH; HEOOJIBIIION HATPEB; HE3HAYUTEIBHBIN PACX0]] CMa3KH; MaIYIO IIUPUHY; 3HAYUTEIHHO
MEHBIIIMIA PacXo/1 IBETHBIX METAIJIOB; MEHEE BBICOKHE TPEOOBAHUS K MaTepUaTy U K
TEPMUYECKOI 00pabOTKE BaJIOB; 3HAYMTEIHLHO MEHBIINE TyCKOBBIC MOMEHTBHI.

K HenmocraTkaM MOMIMIUITHAKOB KQ9eHUsI OTHOCSTCS: YYBCTBUTEIIBHOCTD K YJIaPHBIM HArpy3Kam;
OTHOCHUTEIIHO OOJIBIIINE pajHalibHbIC pa3MepPhl; BHICOKAst CTOMMOCTD IIPH ITPOU3BO/ICTBE
VHUKQIBHBIX IMOANIUITHUKOB; BEICOKHE KOHTAKTHBIC HANIPSDKEHUS U TIO9TOMY OIPaHUYCHHBIN CPOK
CIIy’kObl; MEHbIIIAsi CHOCOOHOCTH AeMII(PUPOBATH xosnebanus.*

®opma npeacTaBiIeHus pe3ybTaTa:
3ammra 1a60paTOpHOM padOTHI

Kpurtepun onenkmn:
OneHka 3 — BEpHO COCTaBJICHA CXEMa.
Orenka 4 — BepHO pa3oOpaHa MapKHpPOBKa.
Onenka 5 — ycTHas 3amura paboThl IO KOHCIIEKTY.

* Nleranu Mauus DNEeKTPOHHBIN Y4eOHBIN KypC IJIsl CTYICHTOB OYHOW W 3a0YHOM (hopM 00ydeHUs
CocraBuTenp: K.T.H., JOHEHT Kadeapbl MEXaHUKH M KOHCTpyupoBaHusi mamuH Kapumor Wnpmap
http://www.detalmach.ru/lab21.html
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Tema 5.8. Onopsl BaJioB U Oceid.

MpakTuueckue 3ansTus 18
Pabota B nporpamme Sike Cnecapb-peMOHTHUK «IToqIIumHuKm»

Cwum. IlpakTHyeckas padora 14
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Tema 4.2. PacTsiskeHue U c:KaTue
JladopaTopnoe 3ansiTue Ne 1
HcnpiTanne o0pa3ioB MaTepraaoB Ha PaCTSKEHUE U CIKATHE.

Heab: moNydeHHWE AWarpaMMbl pPACTSHKEHUS CTAIBHOTO oOOpa3na Jjs  BBIYUCIICHUS
MEXaHUYECKUX XapaKTepUCTUK MaTepuaina. [lodydeHwe nauarpaMMbl CKaTtus Uil Pa3sHBIX
MaTepHuasoB JIJIsl BHIYMCICHHUS MEXAaHUUYECKUX XapaKTEPUCTUK MATEPUAJIOB.

Beinosinus padory, Bel Oyaere:
- VY1.2.02. yMeTh onpenesaTh HAPSXKEHUST B KOHCTPYKIIMOHHBIX JIEMEHTax
- Y0 01.05 cocraBnaTh IJIaH JCHUCTBHIA;
- Y0 01.02 aHanu3upoBatTh 3a1a4y U/ WK IPOOJIEMY | BBIJCIATH €€ COCTaBHBIC YaCTH,
- Y0 01.05 cocraBnaTh IJIaH JCHUCTBHIA;
- Y0 01.01 pacio3HaBarb 3aa4y u/uiau mpobiaemMy B IpoheCCHOHATHFHOM W/WITH COIUATBHOM
KOHTEKCTE;
- Y0 01.06 onpenenutb HEOOXOIUMBIE PECYPCHI
- Y0 02.01 onpenensTh 3a1a9u A7 MOMCKA HH(OPMAIIHH;
- Y0 02.05 onieHHBaTh NPAKTUYECKYIO 3HAUMMOCTD PE3YJIbTATOB MOUCKA;;
- Y0 02.02 onpexnensTb HEOOXOAUMBIE UCTOYHUKH UH(POPMALINH;

MarepuanbHoe obecnieyeHue:
KoHcnekT nexkuuii, 1MHelKa, KapaHIalll, JJACTUK
O0opynoBanme: VcnbITaTenbHbli CTEH]T BUPTYaIbHOM 1a00paTOPHOM paboThl MPUOIMKEHHBIN K
peanbHOI yctaHoBke «Pa3priBHas mamuHa ['CM-50», McnibiTaTenbHbIN CTEHT BUPTYaIbHOM
n1abopaTopHOil paboThI MPUOIMKEHHBIN K peasibHON ycTaHOBKe «lIpecc ruapasnndeckuit I[11-100»,

3ananmue:
1 noctpouts AMarpamMmy pacTsSKEHHsI MaTepuana
2 HOCTpOI/ITI) )II/IanaMMy CXKaTui CTtalilu U )IpeBGCI/IHI)I

IMopsinok BbINoOJIHEHUs PadOTHI:

1 3yunth TeopeTUYECKHil MaTepra
2 IIpoBectu nabopaTtopHyto paboTy
3 OdopMuTh paboTy B TETpab.

Xon paborhr:

Kparkue TeopeTrnuyeckue cBeieHuUsI:

Pactsxenue

1.ITpoBojs SKCTIEpUMEHT CHUMATh 3HaueHus ycuinusi P kH n abcomorHoro yumaenust [ 1
112 xapakTepHBIX TOUEK.

2.ITepeBectn ycunue P w3 xH B H (xumo 10%).(cMm. cronbux 4)

3.IlocunraTte oTHOCUTENBHYIO Nedopmanuto [ = [11/h (cMm. cronbuk
5)

4. Tlocunrtate Hanpsbkerue [ (MIla) = P(H)/A(MMZ), rie A — miomanbk cedeHus obpasla,
HaxoauM 1o dopmyne A = [ ¢°/4. (cm. cTonbuxk 6)

52



5.HauepTtuTh nuarpaMMy pacTsSKEHHs MO pe3ylbTaTaM BBIYMCICHUN B KOOPIMHATHBIX OCSX

HaMpsDKEHUE - OTHOCUTENbHAS ehopMaIiusl.

6.
7.0npeaenuTh MOyab yupyroctu Marepuaia E(MIla) = [1 /07 .(cMcTosiOuK 7)
1 2 3 4 5 6 7
Ne P, kH OLwm P,H O 0, E, MIla
1 Mlla
1 19,966 4,157¢- | 19966, 457> 19966,7(/ | 19966,7(
7 006 7 10" () ) H)
20(pam) 314(um*) | 0,00022

8. UepTum quarpammy.
9. Cxarue

1.ITpoBoJs SKCIIEPUMEHT CHUMATh 3HaueHus ycuinus P kH u abcomorHoro yumnenust [ 1
w112 xapakTepHBIX TOUEK.

2.TTepesectr yermmue P s kH B H (knimo 10%).(cm. cronbuk 4)

3.ITocuuraTh oTHOCHUTENBHYIO AedopMmaruto [ = [ 1/h (cM. cTonbuk

5)

4.ITocuurtarp Hampspkenue [ (Mlla) = P(H)/A(MMZ), riae A — miomanb cedeHus oOpasla,
HAXO0MM 110 opmyrte A = [ d/4. (cm. cronGuk 6)

5.HauepTuth nuarpamMmy C:kaTus 110 PE3yJbTaTaM BBIYMCICHUN B KOOPAUHATHBIX OCSAX
HaIpsDKEHUE - OTHOCUTENbHAs AeopMarlius.

6.OmpenenuTh MOaYIb yrpyroctu Matepuana E(MIla) = [ /] .(cMcTonOuk 7)

1 2 3 4 5 6 7
Ne P, xH OLwMm P,H 0 0, E, Mlla
1 MlIa
1 19,966 4,157¢- | 19966, 457> 19966,7(r7 | 19966,7(
7 006 7 10 Y(um) ) H)
20(an) 314(um®) | 0,00022

7. YepTrM quarpaMMsl Ui JBYX SKCIIEPUMEHTOB.

®opma npeacTaBieHns pe3ybTaTa:
OdopmnenHas 3a1a4a B TETpaIu AJsl IPAaKTUYECKUX U J1a00paTOPHBIX padoT

Kpurepun onenkmn:
OneHka 3 — BEpHO IMOCTPOEHA {UarpaMMa pacTsDKEHUS.
Ouenka 4 — BepHO OCTPOCHA AHarpaMma CKaThs U PACTSIKEHUS.
Omenka 5 — ycTHas 3ammra paboThl IO KOHCIIEKTY.
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Tema 5.4. O0uue cBeieHUs1 0 peIyKTOpax.
JlaGopaTopHoe 3aHsiTHe 2
HccnenoBanue KOHCTPYKIUNA PA3IMYHBIX TUIIOB PEIYKTOPOB

HCJIL: HUMETHh MPEACTABICHUEC O TUIIOPA3sMEpax, UCIIOJHCHHH W KOMIIOHOBKaX PEAYKTOPOB.
3HaTh Ha3HA4YCHUEC, OCHOBHBLIC IMAapaMCTpbl, JOCTOMHCTBA W HCAOCTATKH PCAYKTOPOB OCHOBHBIX
THUIIOB

BbinosinuB padory, Bl Oyaere:
- V1.2.02. ymeTb onpenensTh HalpsHKEHUs B KOHCTPYKIIMOHHBIX 3JIEMEHTaxX
- Y0 01.05 cocTaBnsaTh miaH JCHCTBUIL,
- Y0 01.02 aHanu3upoBath 3a1a4y U/WIKd IpoOJIeMy U BBIICIATH €€ COCTaBHBIE YacTH;
- Y0 01.05 cocTaBisaTh IJIaH JICHCTBUMT;
- Y0 01.01 pacnio3naBatb 3a1a4y u/uian npobiaemy B IpoheCCHOHATLHOM U/WUIH COIUAIBHOM
KOHTEKCTE;
- Y0 01.06 onpenenuts HEOOXOIUMBIE PECYPCHI
- Y0 02.01 onpenenarts 3aaauu JyIsl TOUCKA HHGOPMALIHH;
- Y0 02.05 onieHMBaTh NPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB IOUCKA;;
- Y0 02.02 onpenenatb HEOOXOUMbIC HCTOYHUKH HHPOPMAIIHH;

MarepunanbHoe obecrieyeHue:
KoHcnekT seknuii, ”HTEpHET-PECYPCHI, TUHEHKA, KapaHaalll, IUPKYJIb, JJACTUK
OobopynoBaHue: HE UCIIOJIB3YETCA
3aganue:
PaccmoTpeTh KOHCTpyKLMIO penykropa. M300pa3uTh KHHEMATHYECKYIO CXEMY peayKTopa.
[Tosicauth paboTty peaykTopa

ITopsinok BbINOJIHEHHS PadOTHI:
1 U3yunth TeOpeTUYECKH MaTepHra
2 OdopmMuTh pabOTy B TETPAIb.

Xoa paGoThI:
Kparkue TeopeTnyeckue cBeeHUsI:
1. [IpoBectn aHamM3 peryKTopa H300paKEHHOTO HA YepTEXKeE.




2. ITocTpOUTH KKHEMATHYIECKYIO CXEMY:

3. OmnpenenuTsh CKOPOCTh U BpaAIIAOIIUA MOMEHT TUXOXOAHOIO Baja peayKTopa:
Omnpenemnsiem KITJ] mepenaun. KoaddummeHnTs! moie3Horo AedcTBUs nepeaad moaydeHb

SKCIIEPUMEHTATILHO U BBIOMparoTCs 1o cnpaBouyHuky 0,7+0,75.

MomnHocTh P2 = P1%*n;
Bpamraromuii moment T2 = P2/w2

®opMma npeacTaBIeHUs pe3yJbTaTa:
Odopmnennas padboTa B TeTpaau Ui MPAKTHUECKUX U TaOOPATOPHBIX paboT

=S|

b

e

Kpurtepun onenkmn:

OHGHKa 3- BEPHO IMOCTPOCHA KNHEMATUYCCKAA CXEMaA.
OLIGHKa 4 — BCPHO PACCUUTAHbI KHHCMATHYCCKUC XapaKTepI/ICTI/IKI/I.OI_[eHKa 5- YCTHad 3aliuTa pa6OTI>I

110 KOHCIIEKTY.
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