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AKT coryiacoBaHus
METOIUYECKUX PEKOMEHIAIMMN 110 BHITTOJTHEHUIO MPAKTUYECKUX pabOT
1o auciuIimHe « Texauyeckas MexaHukay (4acthb 1)
IS CTYJIeHTOB crieruaiibHOCTH 15.02.14 OcHamenne cpeacTBaMy aBTOMaTU3aIuu
TEXHOJIOTMYECKHX TPOIECCOB U Tpou3BoACTB (1o otpacism) (TOIT -50),
pa3zpabotannbix npenoaa-pareneM KOYpl TK [uukuuoi I'.H.

[IpeacraBieHHbIe METOJMYECKHE PEKOMEHIAINH COCTaBJICHBl B
COOTBETCTBUM C MPOrpaMMod  y4eOHOM JUCIUIUIMHBI,  pa3paboTaHHOM  Ha
OCHOBaHMM TpeOO-BaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTellbHON
MporpamMMbl U TPEOOBAHUI K YMEHUSM U 3HAHUSAM IO JUCHHIUINHE « TexHmueckas
MexaHuka» no cnenuaibHocTh 15.02.14 OcHaiieHue cpeacTBaMu aBTOMATH3AUU
TEXHOJOTHYECKHX TIPOIECCOB H mpom3BojacTB (mo otpacisam) (TOIT -50),
onpenesneaHsiMu OI'OC CIIO.

PaccmaTpuBaemble METOOUYECKHE PEKOMEHIALMU MPEyCMATPUBAIOT BBIMOJHEHHE
10-tu npakTudeckux padot (164yacoB). TemaTuka nmpakTUUYECKUX pabOT OXBATHIBAET
CIEAYIOIINE pa3Aeibl IUCIUIUINHEI : «TeopeTndyeckass MexaHuka», « COmpoTUBICHUE
MaTepUalioBy, obOecnieunBaeT (HOopMUpPOBAHHE YMEHHMH, 3HAHWU MO JUCHUILIMHE
(371IeMEHTOB  KOMIIETEHLIM BBITYCKHUKA), onpenenseMble OI'OC no gaHHOM
cnenuaibHOCTH. CoJiepKaHUe MPAKTHUYECKUX padOT 00eCrneunBaeT BBIMOJIHEHUE
3a1aHUM BTOPOTO YPOBHSI YCBOCHHUSI.

Metoauueckue peKOMEHAAIMU COOTBETCTBYIOT YPOBHIO TOATOTOBKH BBIMTYCK-
HUKa CpeaHero mnpodeccuoHanbHOro obpaszoBanus, omnpenensembie OI'OC u
MOTYT OBITh PEKOMEHIOBAHbI JJIsl UCTIOJIB30BAaHUSA B 00pa30BaTEILHOM MPOIEcce
10 CHEIHAJILHOCTH 15.02.14 OcHamieHue CpeacTBaMU — aBTOMAaTH3AllUU
TEXHOJIOTUYECKUX MPOIIECCOB U MPpou3BoACTB (110 otpacism) (TOIT -50).

Texuuueckuii mupekrop OO0 «ABToMaTuKa» OCUIOB/A 2T 1



INOACHUTEJIBHASA 3AIINCKA

MeTtonuueckre pPEeKOMEHJAUUMU 10 BBITOJIHEHHIO MPAKTUYECKUX padoT
MpeHa3HAuYeHbl JJIsl CTYAEHTOB crienuaibHocT  15.02.140OcHamienne cpeacTBaMu
aBTOMATHU3alMM TEXHOJOTHYECKUX MPOIECCOB U Mpou3BoAcTB (o orpacisim) (TOII -
50)

[IpakTuueckre pabOTHl SIBISIOTCS BaXHBIM 3JIEMEHTOM H3y4YeHHs] Y4eOHOU
OUCUMIUIMHBL. B pe3yibrare BBIIOJHEHHUS MNPAKTHYECKUMX pPabOT CTYIEHTHI
CUCTEMATU3HUPYIOT U 3aKPEIUISIOT TEOPETUYECKU MaTepuai, GOPMUPYIOT AIEMEHTHI
O0LIMX U NPOPECCHOHATBHBIX KOMIIETEHIIH.

Paboueil mporpaMMoii yueOHOM TUCHUILIIMHBI PEAYCMOTPEHO BBIITOJIHEHHE
MpakTU4YecKux padboT B o0beMe 34 yacoB, HaNpaBJICHHBIX Ha (POPMUPOBAHUE
INNEMEHM 08 C1e0YIOUUX KOMNEMEHYUIL:
0K 01. Beibupats criocoObl pemeHus 3a1a4d npo(pecCHOHaIbHON 1eITeTbHOCTH
MIPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. OcyuecTBisTh NOWCK, aHaIW3 W MHTEpIpEeTanuo uHGpOopMaIm,
HEO0OXOUMOM JUIs BBIIOJTHEHUS 3334 NpOo(peCCUOHATBHON AESITENbHOCTH;

OK 04. PaGoTaTp B KOJUIEKTUBE U KOMaHJE, 3P (HEKTUBHO B3aUMOACICTBOBATH C
KOJUIEraMHu, PYKOBOJICTBOM, KITMEHTaAMU;

OKO5OcyuiecTBisiTh yCTHYO W IUCBMEHHYI0O  KOMMYHHUKAIIMIO  Ha
roCyJapCTBEHHOM S3BIKE€ C YYETOM OCOOEHHOCTEH COLMAIbHOTO M KYJbTYPHOIO
KOHTEKCTa

OK 09 Hcnonb3oBaTh WH(MOPMAIMOHHBIE TEXHOJOTUM B MPOdecCHOHATHHOM
NS TENbHOCTU

OK 10.  Ilomp3oBaThCs  MPOQPECCHOHANILHOM  JOKYMEHTalMel  Ha
rocyapCTBEHHOM U MHOCTPAHHOM S3bIKaX;

IIK 1.1. OcymecTBiaarh aHaIW3 UMEIONIUXCSA peHieHud sl BeIOOpa
MPOrpaMMHOT0 oOecredeHus IJsl CO3JaHMsl M TECTHUPOBAHMSI MOJEIH SJIEMEHTOB

CHCTEM aBTOMAaTH3allMHN HA OCHOBC TCXHHUYCCKOI'O 3adaHUA.



I[IK 2.2. OcymecTBiasiTb MOHT@X M HaNAIKy MOJEIH 3JEMEHTOB CHUCTEM
aBTOMATHU3AIIMHA Ha OCHOBE pa3pabOTaHHON TEXHUYECKON JOKYMEHTAIIUH

[IK 3.1. IlnanupoBaTh pabOTBl TO MOHTAXY, HAJNAAKE U TEXHUYECKOMY
OoOCITy’>KMBaHUIO CHCTEM M CpPEJICTB aBTOMAaTH3allMd HAa OCHOBE OPraHU3alMOHHO-
paclopsANTEIbHBIX TOKYMEHTOB U TPEOOBAHUN TEXHUYECKON TOKYMEHTALUU

[IK 3.3. Pa3pabaTbiBaTh MHCTPYKLUMU U TEXHOJOTMYECKHUE KAPTHI BBIOJIHEHHUS
paboT i MOJYMHEHHOTO IMEpCOHalla MO MOHTAaXY, HajJaJKe M TEXHUYECKOMY
00CITy’)KHUBaHUIO CUCTEM U CPEICTB ABTOMATH3ALUU
[1IK 4.1. KontponupoBaTh TEKyIIHE MapaMeTphl U (PaKTUYECKUE MOKa3aTeId paboThI
CUCTEM aBTOMAaTH3al[M1 B COOTBETCTBUHU C TPEOOBAHUSAMH HOPMAaTUBHO-TEXHUYECKON
JOKYMEHTAIMU JIJIs1 BBISIBJIEHUS BO3MOKHBIX OTKJIOHEHH.
JIMYHOCTHBIX PE3YJIBTATOB:

JIP-4. ITposiBasiOmINi U AEMOHCTPUPYIOIINHN YBAXKEHUE K JTFOJISIM,0CO3HAIOIINMA
IIEHHOCTh COOCTBEHHOTO TPY/1a, CTPEMSIIIHIICSA K (POPMUPOBAHUIO B CETEBOM cpelie
JMYHOCTHOTO ¥ MPOPECCUOHATIBHOTO KOHCTPYKTUBHOTO «LIU(PPOBOTO Caear.

JIP-7. Oco3Harouuii HpUOPUTETHYIO LIEHHOCTh JJUYHOCTH YEJIOBEKa,
YBa)KaIOIUN COOCTBEHHYIO U UYXKYI0 YHUKAJIBHOCTD B Pa3JIMUHBIX CUTYalUsX BO
Bcex (hopMax U BUJAX JIEATEIBbHOCTH.

YMEHMH:
- aHAJTM3UPOBATh KOHCTPYKIIMH, 3aMEHSTh PEaJbHbIN 00BEKT PACUETHON CXEMOM;
- NPUMEHSTh MPHU AHAJIU3€ MEXAHUYECKOrO0 COCTOSHUSA TMOHSTHS U TEPMHUHOJIOTHIO
TEXHUYECKON MEXaHUKHU;
- BBIJIEJIATH U3 CUCTEMBI TEJI PACCMATPUBAEMOE TEJIO U CHJIBI, IEHCTBYIOIINE HA HETO;
- ONpEAeNATh XapaKTep HATPYKEHUS U HANPSHKEHHOE COCTOSIHUE B TOYKE 3JIEMEHTa
KOHCTPYKLIUU;
- BbIOMpATh JETald M y3Jbl HA OCHOBE aHAJM3a WX CBOMCTB AJI1 KOHKPETHOTO
MIPUMEHCHUS;
- TNPOBOJMUTH HECIIOKHBIE PACUeThl AJIEMEHTOB KOHCTPYKLUHMHM Ha MPOYHOCTH U
AKECTKOCTB;

- YUTAaTb KHHCMATH4YCCKUEC CXCMBI,



- UCIIOJIb30BaTh CIPABOYHYIO U HOPMATUBHYIO JOKYMEHTAIIUIO;
- BBIIIOJTHATh KWHEMATUYECKUI aHAJIN3 MEXaHU3MOB;
- BBIMOJIHATH TMHAMUYECKUIN aHATIU3 MEXaHU3MOB;
- MPOEKTUPOBATH 3y0OUaThIN MEXaHU3M;
- KOHCTPYHMPOBATH Y3JIbl MAIIMH OOIIET0 HA3HAYCHHUS 10 33JJaHHBIM [TapaMeTpaM;
- [moadupaTh CHOPaBOYHYIO JHUTEpaTypy, CTaHAapThl, a TakKKe MPOTOTUIIBI
KOHCTPYKIIMH TIPU MPOCKTUPOBAHUH

3HAHMIA:
- OCHOBHBIE TIOHSITHSA M aKCHOMBI TEOPETUUECKONW MEXAaHHMKH, 3aKOHBI PAaBHOBECHUS U
MEPEMEILICHUS TE;
- METOJIMK{ BBINOJHEHUSI OCHOBHBIX pPAacYETOB IO TEOPETUUECKON MEXaHUKE,
CONPOTHUBJICHUIO MAaTEPUAJIOB U ICTAIISIM MAIIUH;
- METOAMKY pacuera »>JIEMEHTOB KOHCTPYKIIUM Ha NPOYHOCTb, >KECTKOCTh H
YCTOWYUBOCTD MPHU PACTSHKEHUH, CKATUH, KPYUSHUHU U U3TUOE;
- METOJIMKY OINpEAEJICHUSI CTaTUYECKUX M JTUHAMHUYECKHX HArpy30K Ha 3JIEMEHTBI
KOHCTPYKIIUH, KHHEMAaTHYECKHUE U JUHAMHYECKUE XapAKTEPUCTUKU MAIIUH U
MEXaHHU3MOB;
- OCHOBBI ITPOEKTUPOBAHUS JeTajIel U COOPOYHBIX €IMHUII;
- OCHOBBI KOHCTPYHUPOBAHUS;
- KJ1accuuKanus MEXaHU3MOB U MalllWH;
- MPUHIUT PAOOTHI MPOCTEHIITNX MEXAaHU3MOB,;
- ONPEIECIICHUE CKOPOCTEN U YCKOPEHUM 3BEHhEB KHHEMATUYECKUX Map;
- CHJIbI, ICMICTBYIOIIIME HAa 3BE€HbSI MEXAHU3MA;
-MEXaHUYECKHUE XapaKTEPUCTUKU MAIIIUH;
- Kputepuu paboTOCIIOCOOHOCTH JETaNIei MAIIIMH U BUJIBI OTKA30B;
- OCHOBBI TEOPHUH U pacyeTa JeTaJIe U y3JIOB MaIlliH;
- TUMNOBBIE KOHCTPYKIMH JETaJe W Y3JI0B MalllMH, WX CBOWCTBA W 00JIaCTH
MIPUMEHECHUS

Bce mnpaktuueckue pabOTHI cofiepKaT HAMMEHOBAHUE, 11€Jb, TIEPEUYCHB dJie-

MEHTOB (POPMHUPYEMBIX YMEHUMW, 3HAHUM, KPATKUN TEOPETUYECKUA MaTepHal, XOJ
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BBINIOJIHEHUS PA0OThI, CTPYKTYpPY

BBIABJICHUA U YCTPAHCHUA HCJOYCTOB B OCBOCHHUH MaTepHaHa).

0T4Y€Ta, KOHTPOJIbHBIC BOIIPOCHI (C OCJIbIO

B nmpakTtuueckux paboTax MNPUBEACHBI BapHAHTHI MHAUBUIYAIBHBIX 33JaHUN.

HCKOTOpBIe IMPAKTUICCKHUC pa6OTI>I HOCSIT KOMILJICKCHBIN XapaKTCp, T.C.pC3YJIbTAThI

NpCAbIAYIIUX ITPAKTHYCCKUX pa60T ABJIAKOTCA UCXOAHBIMU JAaHHBIMHW AJISA BBITIOJIHC-

HUSI IOCEAYIONUX. B JaHHBIX METOAUYECKUX PEKOMEHIALUIX MPUBEACHBI PaOOTHI,

COACPIKAHUC KOTOPBIX IMPEAYCMATPUBACT BBIIIOJIHCHHUC 3a,Z[aHHﬁ BTOPOI0 YypOBHA

YCBOGHMSI.

OtuyeTsl CTYACHTOB IIO IPAKTHYCCKHM pa60TaM BBIIIOJIHATOTCA Ha JIMCTaX

dbopmara A4

MCTOJUYCCKHNX PCKOMCHIAIWAX.

IlepeyeHb npakTu4eckux padbor

B COOTBCTCTBHUH CO CTpYKTypOﬁ OT4YCTOB, IIPHUBCACHHBIMH B

Ne Kou-Bo
Tema npakTuyeckux padoT

pabOoThI 4acoB

1 OnpeneneHue peaxkiuii CBSI3eu 1

2 Ornpenenenue peakiuii onop 0aJ0UYHBIX CUCTEM 2

3 Onpenenenue peakiuii onop peAyKTOPHOro Baja 2

4 OrnpeneneHue HeHTpa TAKECTH COCTABHOTO CEUCHHSI 2

5 Omnpenenenre napameTpoB JIBUKEHUS TOUKU 1

6 PacueTsl 37€MEHTOB KOHCTPYKIMA Ha TPOYHOCTh U KECTKOCTH | 2
P PACTSXKEHUU (CHKATHH)

7 BrlnonHeHne pacyeToB IUMOHOYHBIX COEJUHEHWH Ha cpe3 u |1
CMSTHE

8 OnpeneneHve TJIaBHBIX IIEHTPAIbHBIX MOMEHTOB HWHepuu# | 1
COCTABHBIX CEUCHHI

9 BrimonHeHne pacyeToB Ha MPOYHOCTh M JKECTKOCTh TMpH | 2
KpyYeHUU

10 [TocTpoeHue 3M0p MONEPEYHbIX CHJI U ¥ U3THOAIOIIUX MOMEHTOB. | 2
BCEro 16




IIpakTuyeckasi padora Nel
Haspanue npakTtudeckoi padorsi: OnpeneneHue peakuuii CBA3en.

eab: OocBOEGHHE METOJIMKHA ONPEACIECHUS PEAKUUNA CBI3€U CTEPKHEBOU
CUCTEMBI.

Ymenua (snemenmot):— aHATM3UPOBATH KOHCTPYKIIMH, 3aMEHSATH PeaTbHBIN
O0O0BEKT pacyeTHOMN CXEMO;

-IPUMEHATh TIPU  aHAIM3E MEXAaHUYECKOTO COCTOSHHUS TOHITHS W
TEPMUHOJIOTHIO TEOPETUIECKON MEXaHUKU;

-BBIJICNIATH M3 CUCTEMBI TEJl pacCMaTPpUBAaEMOE TEJIO W CHIIbI, IEHCTBYIOIIHE
Ha HETO;

3nanua (axkTyanusanusi): - OCHOBHBIX MOHSTUNA TEOPETHUUYECKON MEXaHUKH,
3aKOHOB PAaBHOBECHUS TETT;

-METOJUKY BBITIOJIHCHUSI OCHOBHBIX PAaCUeTOB IO TEOPETHICCKON MEXaHHKE;

-METOJIUKY  ONpENEICHUS  CTAaTUYECKUX  HArpy30K Ha  DIIEMEHTHI

KOHCTPYKLIWH;

Teopernueckunii MaTepuall
Cucrema cui, JUHHM JEUCTBUSL KOTOPBIX JIEKAT B OJHOM IJIOCKOCTH H
MEPECEKAOTCS B OJHOM TOUKE, HA3bIBACTCA MJIOCKON CUCTEMOM CXOISIIIUXCS CHIL.
VYcnoBue paBHOBeCHS ISl TaHHOW CUCTEMBI CHJI B aHAJTUTUYECKOU (popMe MOKHO
chopMyIHpoBaTh CIEAYIOMKUM o0OpazoM:  [liockas cucmema cxo0Swuxcs Cul
HAxX00UMCcsl 8 PABHOBeCUU, eClU PABHOOECLICMBYIOWAS CULA CUCTEeMbl PABHA HYJIO.

CucremaypaBHEHUN PaBHOBECHS IUIOCKON CXOASAIICUCS CUCTEMBI CHJI:

n
%Fkx=0;

n

Benuuuna npoexyuu cunvl Ha ocb paBHAa NPOU3BEICHUI0 MOZYJS CHIBI Ha
KOCHHYC OCTPOTO YIJIa MEXIY BEKTOPOM CHJIbI MOCBIO (pucyHOK 1;a). ITpoekius
CWJIBl Ha OChb HMMEET 3HAK: NOJONCUMENbHBIN NPU OOUHAKOBOM HANPAGIEHUU

BCKTOpa CHJIBI MU OCH H ompuuameﬂbm)lﬁ IIpH HaIIPpaBJICHUHU BCKTOpa CHIIBLI



MPOTUBOIOJOXKHO  TOJIOKHU-TEIBHOMY HalpaBieHHIO OcH (PUCYHOK 1;a) Fix =
F1€0S0€1;F2x= - FZCOSBZ
YacTHble ciiyyan ONpeAesiCHUs] TPOCSKIIUK CUIIbI HA OCh:

l. ecniu cuna napannenvha Ocu, TO €€ MPOEKLUHMS HA Ty OCh PAGHA GEIUYUHE
eéekmopa cunvl (pucyHoK 1, B);Fax °©=-F4

2. eClM CUJIa nepneHOUuKyIsApHa OCH, TO €€ MPOEKUUs Ha 3Ty OChb pAGHA HYJIO

(pucynok 1, 6): ;F =0

F, F, 4 F,

e B2 - o0’ Ffi \
l | N

S
0 x
a) 0) 8)
Pucynoxk 1 - [Ipoekuus cuisl Ha OCb.
B naHHOW mpakTH4eckoi paboTe, UCMOJb3yS YPaBHEHUS PaBHOBECHS IUIOCKOH

CUCTEMBl CXOIAIIUXCSA CWI, TpeOyeTcss ONpeNeNuTh PEAKUUH [BYX LIAPHUPHO
COEJIMHEHHBIX MEKAY c000il cTepKHEH, YACPKUBAOIIUX IPY3HI.
IIpumep. Onpenennts peakuuu CTEPKHEW, yAEPKHUBAIOIIUX TPY3bI
Fi =70 kHu F,= 100 kH (puc. 2,a).
Pewenue.

|. PaccmaTtpuBaem paBHoBecue mapuupa B (puc.1,a)

Pucynok 2 - Cxema pacueTa K npumepy
2.0cBoboxaaem mapHup B oT cBs3eil u u3o0pakaem [EWCTBYIOIIME HA HEro
aKTUBHBIC CUJIBI F1 Fa.

3.3ameHuM cBsi3u ux peakuusiMu R 1 R



4.BriOupaeM cucTeMy KOOPAHMHAT, COBMECTHB OCh y IO HampaBieHHIO R»
(puc.2,6) W  cCOCTaBIsIeM  YypaBHEHHS  PaBHOBECHS  JUIsI CHCTEMBI CHII,
JNEUCTBYIOIMX Ha mapHup B:

Y Fix = F2cos 30°— Ry cos45°=0 (¢D)
> Fiy=-F1 + F2 -:cos60°+ Ry + Ry- cos45° =0 (2)

5. Onpenensem peakuuu crepxkueit Ry u Ry, kH:

N3 ypaBHenus (1)

R — F, -cos30° _100-0,866

8 - =122xH
cos45 0,707

[Toacrasnss HaiineHHoOe 3HaUeHue Ry B ypaBHeHue (2), moirydaem
R, =F, —F,-sin30° —R, -sin45" =70—-100-0,5—122-0,707 = —66,6xH
3HaK MHUHYC mepeln 3HaueHueM R; yka3piBaeT Ha TO, 4YTO IE€PBOHAYAIBHO
BBIOpaHHOE HAIIPaBJICHHE PEAKIIUM HEBEPHO, CJICAYET HAMpaBUTh peakiuio R, B
MPOTUBOIIOJNOXK-HYIO CTOpPOHY, T.e. K mapHupy B (Ha puc. 2,0) (ucTtuHHOE
HaIpaBJIeHUE peakiuy Ry moka3aHo MTPUXOBBIM BEKTOPOM).
6. IlpoBepsieM TMpPaBWIBLHOCTh TIOJYYEHHBIX pE3yJbTaTOB, BBIOPAB HOBOE
pacrnoyioxke-Hue oce koopauHaT X1, Y1 (puc. 2, B). OTHOCUTENBHO ITHX OCEH
COCTaBJIsIeM ypaB-HEeHHS paBHOBecus:  XFixi= — Ry - cos 45° + F, - cos 15° —
Fi-cos45°=0, (3)
YFiyn= Ri1i—F1cos45°— Rycos45° —F; «cos75°=0.  (4)

N3 ypaBuenuss (3) Haxoaum

_ F,-cos15 - F -cos45 100-0,965-70-0,707

R
2 cos45° 0,707

=66,6xH

IToncraBnsisi HaiiieHHoe 3HaueHue R; B ypaBHeHue (4), moiaydaem
R, =70- 0,707 + 66,6- 0,707 + 100 -0,258 = 122 kH
3nauenus peakuuid Ri u Rp, mosydeHHble npu pemieHud ypaBHenuit (1) u
(2), coBnaaaroT MO BEIMYMHE W HAMPABICHUIO CO 3HAYEHUSAMH, HAWJICHHBIMH U3

ypaBHe-Huii (3) u (4), ciemoBaTenbHO, 3a7adya peEUICHA MPABHIBHO.
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3apanue:OnpeneJuTh peaklunu cTep:kHel (pucyHok 3).

Xom paboThI:

1. OHpCI[eJ'II/ITB HUCXOAHBIC JAHHBIC AJIA paGOTBI, B COOTBETCTBHEC CO CBOHMM

BapuaHTOM (Tabnuna 1).

Tabmuua 1 — McxonHble 1aHHbIE K TpakTHYecKor padote Nel.

N Ne cxembl & & N Ne cxembl & &
BApUAHTA kH kH BAPUAHTA kH kH
1 2 3 4 1 2 3 4
1 1 2 3 13 4 20 22
2 2 4 5 14 5 2 4
3 3 6 7 15 6 5 6
4 4 8 9 16 7 8 4
5 5 10 11 17 8 12 15
6 6 20 30 18 9 2 3
7 7 22 24 19 10 4 5
8 8 8 10 20 1 7 8
9 9 5 6 21 2 12 10
10 10 4 7 22 3 6 8
11 1 10 12 23 4 2 )
12 2 8 10 24 5 3 )

11




Pucynok 3 - CxeMbl Harpy>XeHus CTep>KHEN K nmpakTuueckon padore Nel

2. BriOpath Teno (TOuKy), paBHOBECHE KOTOPOT'O CIEAYET pacCMaTpHUBaTh.

3. OcBoOOaUTH TENO OT CBA3eH M M300pa3uTh JEUCTBYIOLIME HA HEro
AKTUBHBIC CHJIBl M PEAKIINH OTOPOIIEHHBIX CBS3EH.

4. BoiOpaTh OCH KOOPAMHAT M COCTaBUTHh YPAaBHEHUS PABHOBECHS, U CIIOIb3Ys
YPaBHEHHUSI PABHOBECHUS CUCTEMBI CXOAAIIUXCS CHIL.

5. OnpenenuTs peakuud CTEPKHEHM M3 PEHICHUS YKA3aHHOM CHUCTEMBI
YPaBHEHHUI.

6. IIpoBepuTh MPABUIBHOCTD MOJYUYEHHBIX PE3YJIBTATOB

7.Cnenath BBIBOJ IO padoTe.

14



8. OTBETUTh HAa KOHTPOJIbHBIE BOMPOCHI:
1). 3anumure GopMyIIbl 1711 OPEJETICHHS MPOEKIIMKU CUITBI HA OCh.
2). Ilpu xakux yCIOBHSX MPOCKITUS CHIIBI HA OCh OyJIET paBHA HYJIO? BEITUYHHE
CHUJIBI?
3). ChopmynupyiiTe yCIOBHOE MPABUIIO 3HAKOB MTPOCKITUU CUJIBI HA OCh.
4).3anuuuTe yciIOBHE W YpaBHEHMsI PaBHOBECHS IUIOCKOW CXOJSIIEHCS CHCTEMbI

CHII.

CTpyKTypa oT4eTa 10 NPAKTHYECKOH padore
1. Homep u Ha3BaHuE NPaKTUYECKOMN pabOThI

2. lens:

3. 3aganue:

4 CxeMa HarpyXeHusl.

5 Pacuernas cxema.

6 YpaBHEHUS PAaBHOBECHSI.

7 TlpoBepka NpaBUIBHOCTU PELICHUS.
8 OTBeT.

9 BriBog o paborTe.

10 OTBeTHI HA KOHTPOJIBHBIE BOIPOCHI.

IIpakTnueckasi padora Ne2.

Ha3zBanme mnpakruyeckod padorbi: OrnpeneneHue peakiuid  omnop
OAJIOYHBIX CHCTEM.

Heab: @opMHUpOBAHWE YMEHUN BBINOJHITH PAacUeT PEaKIUi CBs3ell 2-X
OMOPHOM U KOHCOJIbHOM 0aoK.

Ymenua: anamu3upoBaTh KOHCTPYKIIMM, 3aMEHSTh pEATbHBIH OOBEKT
pacyYeTHOM CXEMOM;

-IPUMEHATh TIPU aHAJIU3€ MEXAHUYECKOTO COCTOSIHUS TOHSTHA U

TCPMHUHOJIOTHIO TGOpGTH‘—IGCKOfI MCXaHHUKU,
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-BBIJICNISITh U3 CUCTEMBI TEJl pacCMaTPUBAEMOE TEJIO U CHUJIbI, JCHCTBYIOIIHE
Ha HEro;

3nanua (akmyanuzayusi): - OCHOBHBIX MOHSITUN TEOPETUUYECKOU MEXaHUKH,
3aKOHOB PaBHOBECHS TEJ;

-METOJUKY BBITIOJIHEHUSI OCHOBHBIX PACUYETOB IO TEOPETUICCKON MEXaHHUKE;

-METOJIUKH  ONpPEACNCHUS  CTAaTUYECKUX  HArpy30K Ha  DJIEMEHTHI
KOHCTPYKIIUH;

Teoperuueckuii MaTepuasn
banka- getann, BBIOJIHEHHAS B BUC MPSIMOJIMHEHHOTO Opyca ¢ 0JHOM

ornopoi (>kecTkas 3ajieKa, pyuc. 1B ) Wik AByMs IIapHUPHBIMHU OTIOPAMH:

HIAPHUPHO NOJABHXK-HOM (puc.10), 1 mapHUpHO HenoABMKHOU(pucla).

Ra
MR/ MR - peakTHBHBIIi MOMEHT
Al » RAx S Rex r

ac \ X(Zz?
Pucynok la - [llapuupHO-HENOABUKHAS Pucynok 1B - XXecrtkas 3anenka
oropa

A S B >\
7777 7777

Pucynox16 - [llapuupHo-niogBrKHas oriopa
BaentHue cumel (Harpy3ku), 1eMcTByronme Ha 0anky (puc.3):
a) F- cocpenorouennas cuina, nmpuioxenas B (1) D (puc. 3);
0) m- cocpenoroueHnbit MOMeHT mapbl cui B (+) C (puc.3) ;
B) paBHOMEPHO pacipe/iesieHHasi Harpy3ka, MHTEHCUBHOCTBIO (] Ha ydacTke CB;
IIPU PEIIEHUH 3a/1a4 3Ty Harpy3Ky 3aMeHSIOT paBHOAECUCTBYIOWIEN Fqy, nmerommen

HaNpaBJICHUE HArPYy3KH, ITPUIIOKEHHON IOCEPEANHE JIMHBI IEMCTBUSL HATPY3KH

14



Fq=q - € (puc2);
BRE==0 |

Pucynok 2 - PaBHOMEpPHO Pucynok 3 - Harpy3ka, neictByromnas
pacrpeaeneHHast Harpyska. Ha 0ajiky

Cuny F, npusosxeHHyI0 MO YIJIOM K OCU OaJIKH, IPU PEIICHUH 3a]1a4
HE00X0-TMMO PA3JI0KUTh HA 2 B3aUMHO NEPTICHANKYJISIPHBIC COCTABIISIOININE:

Fx =F - cosa; Fy=F - cosp (puc.4)

X(2?

Pucynok 4 - PaznoxxeHue cuibl Ha COCTABIISIONINE
B 3anmavax, npeioKeHHbIX B JaHHON IPaKTUYECKO paboTe, Ha Oanky
NEHCTBYET IIOCKask MPOU3BOJIBHO PACIIONOKEHHASI CHCTEMA CHJT (AKTUBHBIX U
pEaKTUBHBIX). [{J1s1 ompeiesieHus: peakiifii ornop He0OX0MMO COCTABUTD
YpaBHEHUS PaBHOBECHS.
B03MOHBI 17151 II0CKOW MPOU3BOJIBHOM CUCTEMBI CUJI TPU (DOPMBbI YpPaBHEHUI

paB-HOBECHSI:

Y, Fi=0 Y Ma (Fo)=0 Y Ma (Fi)=0
1 popma: Y, Fiy =0 2 hopma: Y, Ms (F_k)=O 3 popma: Y, Me (a)=0
Y Ma (Fr)=0 Y Fu=0 Y Mc (F)=0

Jyist periieHust 3a/1a4 B IPaKTUIECKON paboTe pekoMeHayeTcs 2 —as (popma ypas-
HeHUM paBHOBecus. [ cocTaBiIeHUS] ypaBHEHH paBHOBECHSI HEOOXOUMO YMETh

ONpCACIIATh IIPOCKIMIO CHUJIbI HA OCH KOOpJAHHAT.
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[Ipoexuusi CHIIbI Ha OCh PaBHA IPOU3BEICHHUIO BEIMYMHBI CHIIBI (MOIYJIs) HA
KOCHHYC 0CMp0o20 yrila MeK/1y HalPaBJICHUEM CHIIbI H HAIIPaBJICHHEM OCH.
YacTHbIe ciydad ONpeAeIeHHs POSKIHH CHIIbI Ha OCh:
a) ecouFIIX, o Fx = F;
b) eciu FL X 1o F, = 0.
VY CII0BHOE MPABUIIO 3HAKOB MPOCSKIIUY CUITBI Ha OCh:
-[IpOeKIHMs (1), €CIIU HAIIPaBJICHUE CHJIBI COBIAIACT C MOJIOKHUTEIBHBIM HaIlpaBIie-
HHEM OCH; IPOEKIN (-), €CIIN HalPaBJICHUE CHIIBI K OCH ITPOTHUBOIIOJIOKHBI.
MOMEHT CHITBI OTHOCHTEIILHO TOUKH PABEH IPOU3BEIACHHUIO BETHYUHBI CHIIBI

Ha TUIEYO: Ma(F) =F - /AK/  (pucyHok 5),
rae AK — nieuo cunvt — kpartyaiiiiee pacctosHue ot () A 70 TUHUM I€UCTBUA

CHJIBI.
[TpaBuio 3HaKOB MOMEHTA CHJIBI OTHOCUTEILHO TOUKH:

MOMEHT CWJIBI (+), eciiu F cTpeMUTCSl TOBEPHYTH TEJIO MO YaCOBOM CTpEIKE.

MOMEHT CHUJIHI ( -) , €CITH TIPOTHB YaCOBOM CTPEIIKHA BOKPYT TOUKH A.

Yacrubii cnyyait: Mk(F) = 0, ecnu

JIMHUS ACUCTBUS CUIIBI POXOIUT Yepe3

Touky K.

PucyHok 5 - BpamarensHoe nencTBue

cuibl F BOKpyT TOUKHU A.
3. PaccMOTpUM HECKOJIBKO MPUMEPOB.
3.1 Ilpumep Nel.

OnpenenuTs OMOPHBIE PEAKIIMH JIBYX OMOPHON OaKu (pUCYHOK 7)
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<

A F ' q
300
/] ;;
> M=8kH*m
2
3m 25 F=12kH
q=6kH/m
1,25 1,25
AN
Ys
RXa
A B %
R Ya Faq

Pucynok 6 - Pacuetnas cxema k nmpumepy 1.
3.1.1.3ameHa paBHOMEPHO-PACTIPEIECIECHHON HArpy3KH COCPEIOTOUYCHHOM
cuion Fq.

FQ=q-1=6-2.5=15(xH)
3.1.2.Pa3noxenue HakJIOHHOU cuibl F Ha 1Be coCTaBisIOLINE:
Fx=F-c0s30°=12-0.86=10,32(xH)
Fy=F-c0s60°=12-0,5=6(xH)
3.1.3.Bb100op monoxeHust psiMOYroJIbHOM CUCTEMbI KOOPAUHAT.
3.1.4.00603Ha4yeHUE XapaKTEPHBIX TOUECK.
3.1.5.3aMeHa CBS3M UX pEaKIUsIMMU.
3.1.6.CocTaBiicHuE ypaBHEHU paBHOBECHS.
Y Fix=-Ra+ Fx=0
>Ma=M+F,-AC-Ry-AB+F,-AD=0
> Mge=M+RAB-F,-CB+F;-BD=0
3.1.7.BbruncieHue OonopHbIX PEaKIIHii.
Rxa=Fx=10,32xH
RYs= M+F, AC+F,AD= ’8+6-3+15-6,25: 23,95kH

AB 5
RYa= F,CB-M-F¢BD= 62-8-15-1.25=  -2,95kH
AB f 5

Ecnu nonyueHnHas peakuusi UMEET 3HaK ( -), TO CIEAYyEeT CMEHUTD
HaMpaBJICHUE OTIOPHOM peakIui Ha NPOTUBOIOJI0KHOE.

3.1.8.1IpoBepka: nokaszarsb, 4To ) Fry =0
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> Fu= Rya- Fy + Rys - Fq = -2,95-6+23,95-15 = 23,95 - 23,95 =0
BriBoj: pelieHre BepHO.
3.1.9.01BeT: Rxa=10.32xH; Rya=2.95kH; Rys=23.95xH
3.2. Ilpumep No2.
OrnpenenuTh ONOPHBIEC PEAKIIUU KECTKO 3allieMIeHHON Oaku. Tpedyercs
onpenenutb: Rya Rya Mg (pucyHok 8)

M=10kH*u
F=8kH
q=SkH/m

J Im | Al

1M ) iTEEN

Ria 4 Rw F Fq

MR A B D

Pucynok 7- PacueTHast cxema K npumepy 2.
3.2.1.3aMeHa paBHOMEPHO — pacIpeaeIeHHON Harpy3ku cuion Fq
Fg=qg-¢{=5-2=10xH
3.2.2.Bbi00p monoxeHus: NpsiMOYroJIbHOM CUCTEMbI KOOPAUHAT.
3.2.3.3ameHa cBs3u peakiusamu cBsazeli Rya Rya Mg
3.2.4.CocraBiieHlE€ YpaBHEHU PABHOBECHSI.
> Fix= Rxa=10
> Fy=Rwa-F-Fg=0
YMa=Mr+F-AB+Fgq-AC-M=0
3.2.5.BpIYncieHne ONOPHBIX PEAKLIH.
Rxa=0
Rya = F+ Fq= 8+10=18kH
Mgr=F-AB + F* AC—M = 8-2+104-10 = 46 kH
3.2.6.ITpoBepka: nokazatb, 4yto », Mg =0
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Mg=-Mr+Rya-AB+FqBC-M=-46+18-2+10-2-10= 56 - 56=0

BriBOI: pelieHre BepHO

3.2.7.01BeT:RxA = 0; Rya = 18kH; Mg = 46 kHMm
3ananne K npakTn4yeckoii padbore: OnpenenuTs peakiuu cBsi3eit 0anok, Harpy-
YKEHHBIX TIJIOCKON CUCTEMOMW MPOU3BOJIBHO PACTIONOKEHHBIX CHUJI, TPUBEICHHBIX Ha
pPUCYHKE 8.

Xo/ BbIIOJTHEHUS] pad0ThI
1. Onpenenuth UCXOTHBIEC JaHHBIE ATl pabOThI, B COOTBETCTBUE CO

CBOMM BapuaHTOM (Tabymma 1).

Tab6muna 1 - Ucxonnsle nanable K 3amgadam Ne 1,2

Ne Ne cxeMbl F., kH F,, kH Fs, kH M1, kHm Mo,
BapHaHTa KHm
1 1 4 15 10 3 15
2 2 6 10 8 6 18
3 3 8 6 11 7 20
4 4 10 9 17 8 2
5 5 12 14 24 9 6
6 6 15 17 28 10 15
7 7 16 20 3 11 12
8 8 19 4 15 12 7
9 9 20 30 25 13 9
10 10 25 32 13 14 10
11 1 6 25 6 2 15
12 2 32 10 7 4 6
13 3 35 12 8 6 12
14 4 20 18 9 18 5
15 5 14 10 12 8 7
16 6 15 9 7 10 11
17 7 7 6 19 12 10
18 8 3 11 20 15 5
19 9 5 9 2 9 6
20 10 16 20 24 10 9
21 1 3 5 6 4 25
22 2 7 13 8 10 4
23 3 12 10 32 5 7
24 4 9 14 28 13 6
25 5 25 18 23 11 9
26 6 20 16 24 10 5
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Pucynok 8 - Cxemsl HarpyxeHus K 3agadam Ne 1.2

2.1306pa3uth Oanky ¢ 3aJaHHBIMU Harpy3KaMu ¢ yKazaHHUEM MX MOJyJieH B

COOTBCTCTBHHU C BAPHUAHTOM.

3.CoCTaBUTH pACUYETHYIO CXEMY:
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3.1.Bb1Opath ocu KOOpJMHAT X U 'y, COBMECTUB OChb X C 0aJKOH, a OCh y
NEPHEHAUKYIISIPHO OCH X.
3.2..PaBHOMEPHO paCIpEICIICHHYIO HATPY3KY 3aMEHUTH €€ PABHOICUCTBYIOLIEH
Fq.
3.3.0¢cB000IUTH OaJIKy OT OO M 3aMEHUTH UX PEAKIUSIMU CBS3CH.
4.CocTaBUTh ypaBHEHUS PABHOBECUE CTATHKH JJI POU3BOIBHON CHCTEMBI CUIT
TaK, YTOOBI B KaXKJOM U3 YPAaBHEHHM ObliIa OJJHA HEM3BECTHAS PEAKIIMS CBSI3H.
5.IIpoBepUth NpaBUILHOCTH OMPEACIICHUS PEAKIINI OO YPaBHEHUSIMU
paBHOBECHUS, KOTOPbIE HE UCTIOJIb30BAIUCH JIJISl PEILICHUS 3a/1a4H.
6.ChopmynupoBath BHIBOJ IO padoTe.
7.0TBETUTHh HA KOHTPOJIBHBIE BOIPOCHI:

1).3anummure ypaBHEHUS paBHOBECHUS ISl TNIOCKON TPOU3BOJIBHON CUCTEMBI
CHII.
2).3anumuTe GopMyITy I ONpeIeSICeHUs MOMEHTA CHJIbl OTHOCUTEIBHO
TOYKH.
3). IIpu KakOM yCJIOBUM MOMEHT CUJIbl OTHOCUTEIBLHO TOUKU OYJIET pPaBeH
HYJI0?
4). ChopMynupyite yCIOBHOE MPABUIIO 3HAKOB MOMEHTA CHJIbI
OTHOCHUTEJIBHO TOYKH.
5).3aMeHHUTE paBHOMEPHO PACTIPEICIICHHYIO HArPY3Ky COCPEAOTOYEHHOM

CUJION U OTIpeJIeTIUTE PACCTOSIHUE OT TOUKH €€ MPUJIOKEHUS O TOUKH A.

6™
q=4xH/™M
P
7773777 10 M
6).0Onpenenure peakKTUBHBI MOMEHT B 3aJIETIKE.
§ 15KH 20kH m=25 KH-M
§ 45 , 40kH
N €
&, 2m 2m 2m 2m
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CrtpykTypa oT4eTa IO MPAKTUYECKOH padoTe:.
1.Homep u Ha3BaHME MPAKTHUECKON pabOThI
2.I1lensb:
3.3aganue K MpaKTUYECKON padoTe.
4.3amaua Nel
4.1.CxeMa Harpy>keHus ¢ yKa3aHUEM MOJIYJICH MPUIOKEHHBIX HArPy30K.
4.2. PacuetHas cxema
4.3. YpaBHEeHUs1 paBHOBECUS
4.4 TIpoBepka NpaBUILHOCTH PELICHUS
4.5. OtBer
5. 3agaya Ne2
5.1.Cxema HarpyxeHus ¢ yKa3aHUEM MOAYJICH MPUII0KEHHBIX HATPY30K.
5.2. PacueTHas cxema
5.3. YpaBHEHUS paBHOBECUS
5.4 IIpoBepka NpaBUIBLHOCTU PELICHUS
5.5. OtBer
6. BeiBoj o padote
7.0TBETBI Ha KOHTPOJIBHBIE BOIIPOCHI.
IIpakTnyeckas padora Ne3
Ha3Banmne npakTudeckou padorni: OnpeeneHue peakiuii ornop peayKTopHOro
BaJIA.
Ieab: oBiaieHNE METOIMKON COCTABIICHUSI Y PELICHUS CUCTEMBI
YPaBHEHUM PABHOBECHS ISl IPOCTPAHCTBEHHOW MPOU3BOJIBHOM CUCTEMBI CHJL.
Ymenuna (snemenmor). aHanmU3UpPOBATh KOHCTPYKIMU, 3aMEHSTH pealibHbIN
O0OBEKT PaCUeTHON CXEMO;
-IPUMEHATh TP aHAJIU3€ MEXAHUYECKOTO COCTOSIHUS TOHSTHS U
TEPMUHOJIOTHIO TEOPETUIECKON MEXaHUKU;
-BBIJICNISITh U3 CUCTEMBI TEJl paCCMaTPUBAEMOE TEIO U CHUJIbI, AEHCTBYIOIIHE

Ha HETOo;
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3nanusn (axmyanuzayusi):-OCHOBHBIX TIOHSATHH TEOPETHUECKOW MEXaHUKH,
3aKOHOB PABHOBECHUSI TET;

-METOJIMKHU BBIMIOJHEHUSI OCHOBHBIX PACUETOB MO TEOPETUUECKON MEXaHUKE;

-METOJUKA  ONpENENICHUsT  CTAaTUYECKUX  HArpy3oK Ha  DIJIEMEHTbI

KOHCTPYKIIUH;

Teopernuecknii MaTepuaJl.

[IpocTpancTBEHHAs MPOU3BOJIbHAS CUCTEMA CUJT — 3TO CUCTEMA CUJI, TUHUH
JIEVUCT-BUS KOTOPBIX PACIIOJIOKEHBI B PA3HBIX IUIOCKOCTSAX U HE MEPECECKAOTCS B
OJIHOM TOo4Y-Ke. BpaiarenbHasi CiocOOHOCTh CHIJIbI OTHOCUTEIBLHO OCH OLICHUBAETCS
€€ MOMEH-TOM. MoMmeHnm cuivbl OMHOCUMENLHO MOYKU ONPeOeisemcs MOMEHMOM
NPOeKYUlU CU-bl HA NIOCKOCMb , NEPHEHOUKVISIPHYIO OCU, OMHOCUMENbHO MOUKU
nepeceuenusi ocu u niockocmu (puc la).

Myen = npF-a,
rae npF —mpoeknus Cuibl HAIIOCKOCTD , IEPIEHAUKYIISIPHON OCH,
a — JUIMHA TIEPIEHINKYJIApa, OMYIICHHOIO U3 TOYKH MEPECCUCHUS] OCH U

IIJIOCKOCTH Ha NPOCKOHIO CHUJIBI HA IIJIOCKOCTD.

Pucynok 1 - MOMEHT CHJIBI OTHOCUTENBHO OCH
MOMEHT CHJIBI OTHOCUTENIBHO OCH CUMUTAETCS MOJIOKUTEIIBHBIM, €CIIU CUJla CTpe-
MUTCS IOBEPHYTh a0COIIOTHO TBEPIOE TEJIO MO0 YACOBOM CTPEJIKE MPHU B3IJIAAE C
IIO-JIOXKUTEIIBHOIO KOHIIA OCH.
Ecnu nuHus cuiel napannenvra ocu unu nepecekaen ocb, TO MOMEHM CUb

OTHOCUTEJILHO OCHU pasgen Hyato (puc.10).
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[IpocTpaHcTBeHHAs TPOM3BOJIBHAS CHCTEMa CHJT ITPH MPUBEACHUH K LIEHTPY
3aMe-HSETCS TJIaBHBIM BEKTOpOM F;, paBHBIM BEKTOPHOW CyMMe
MIPUBEJACHHBIX CUJI U TJIABHBIM MOMEHTOM M, paBHBIM aire0pandeckoil cymme
MOMEHTOB TIPUBOMMBIX CHJI OTHOCUTEIHLHO [IEHTPA MPUBEICHU.

[IpocTpancTBeHHAs MPOM3BOJILHAS CHCTEMA CHJI HAXOAUTCS B PABHOBECHH IPH
yc-noBun: Fr= 0;M;,= 0.
B ciydae paBHOBECHS BBIIOJHAIOTCS 6 YpaBHEHUI paBHOBECHS:

XMix =0; XZMjy=0; EIMiz=0; ZFix=0; XFiy=0; ZXFiz=0.

IIpumep pacuyera
3amanue: Ha Bas )keCTKO HacaXeHBI IIKMB U KOJIECO, HATPYKEHHBIE KAK IMOKa3aHO

Ha cxeMe (pucyHok 2). Ompememuts cuibl Fo, Frp= 0,4F,, a Takke peakiuun

IIOAIIHUITHUKOB.
Fr _
¥ F=2KH ﬁr—-‘hﬁi‘[
Rxa=3.46 ya Rxd=1,5
224 ! vd
= - [ Q] - — D - ‘Z
i d
o Ryd=3,54[x 3
4 - - 160 .
Fr=2xH 3Fs=6icH K:ﬁl
- g 3
cxema(x) n 5 T o
_ Ryd=3,54xH
Y Rya-0.46 s Y
A D
CxemMai(y) B < — El s
Rxa=3 46k — =1,54xH
Rxa=3 46xH Foe$xH

x‘m m'-:d

PucyHok 2 - PacueTHasi cxema peyKTOpPHOIro Baja
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1.CnopoenpyeM cxemy Harpy>XeHusi B IUIOCKOCTb, MEPIEHIUKYISIPHYIO OCU Z

(puc.3) u cocTaBUM ypaBHEHUE PAaBHOBECHS:

PucyHnok 3 - [Ipoekuus cxempl Harpy>K€HUs B INIOCKOCTh Locuz

YMiz=% M=0; (puc.3)

_FZ.E_ .@+2.2.@:0;
2 2 2
~F,-12=60-120;
- 60 .
F, =E=5(KH), F,=04F,=04-5=2(xH)

2. CrpoenupyeM CXeMy HarpyKeHHsi B IJIOCKOCTb, TEPIEHAUKYISAPHYIO ocH X
(puc.2,cxema 2) ¥ COCTaBUM ypaBHeHHMs paBHOBecHs: IM,=0; XM,'=0
SM_ =3M,=0;  2:160 - 6:360 - Ry;-520=0;
- Ry1:520 = -320+2160;

Ryn=-3,54 (xH)

XMy =0; Rya520-2-360 =6 -160 = 0;
Rya520 =720 —-960;
Rya =-0,46 (xH)
3.IIpoBepka nmpaBUIBLHOCTH pelIeHUs (pUCyHOK2,cxemMa?): Jloka3aTk, 4To

YFy=0; -046-2+6-3,54=0.
Peakuuu Ryj, Rya onpeneneHsl BepHoO.
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4. CrpoellpyeM CXeMy Harpy>Ke€Husl B IUIOCKOCTb, MEPHEHIUKYISIPHYIO ocu Y
(puc.2, cxema 3) U COCTaBUM ypaBHEHHUs paBHOBecHs: XM,=0; XM,'=0:
XM= EZM, =0; 5:160 + Rxj -520 = 0;
Rxg =-1,54 (xkH) ;
XMy=0; -Rxa-520-5-360=0;
Rxa = -3,46 (xH)
5. [IpoBepka NpaBUIIBHOCTHU pellieHus (PUCYHOK2,cxema3l):
Jlokazatse, uto XF|x = 0; -3,46 +5 — 1,54 = 0.
Peakiuu Rxj;, Rxa onpenenens BepHoO.
3amanuexk mpakTuyeckon padore: Ha Ban jKecTKO Haca)K€Hbl IIKUB U KOJECO,
Harpy>K€HHbI€ Kak MOKa3aHO Ha cxeme (pucyHok4). Omnpenenuts cuibl Fz, Fro=
0,4F,, a Tak)ke peakIuy MOITUITHUKOB.
Xoa BbINOJHEHHUS padoOThlI.
1.Onpenenuts UCXOIHBIE JaHHBIE 1JIsl pa00ThI, B COOTBETCTBHE CO CBOUM
BapuaH-ToM (Tabsuma 1).

Tabnuna 1 - Mcxoanble faHHBIE K TpaKTHUEeCKOM pabote Nod

Ne No F1, Ne No F1, Ne No Fi,

BAPHUAHTA | CXEMBI kH BAPHUAHTA | CXEMBI kH BAPHAHTA | CXEMBbI kH
1 1 2 11 1 3 21 1 1
2 2 4 12 2 5 2 2 4
3 3 6 13 3 7 23 3 3
4 4 8 14 4 9 24 4 6
) 5 10 15 5 4 25 5 4
6 6 1 16 6 1 26 6 8
7 7 3 17 7 6 27 7 2
8 8 5 18 8 4 28 8 1
9 9 7 19 9 3 29 9 3)
10 10 9 20 10 2 30 10 4
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Pucynok 4 - CxeMbl Harpy>KeHHs K IpaKkTudeckoi padote No4
2.BBINIOIHUTE CXEMY HArpyKEHUS.
3.BBIOpaTh MONOKEHHE NPAMOYTOJILHEIX CHCTEM KoopauHaT: XZV, X'ZY',
4.CBs131 3aMEHUTh X PEAKIIUSIMH.
5.CpoeKTHpOBaTh CXEMY B INIOCKOCTh NEPIEHIUKYISIPHYIO ocH Z.
6.CocTaBuTh ypaBHEHHE paBHOBecHs: XMiz= 0 u onpeieuTh CHIbI Fa, Fro.
7.ClIpO€KTUPOBATH CXEMY B IUIOCKOCTh MEPIEHIUKYIIIPHYIO OCH X.
8.CocTaBUTh YPaBHEHHUE PABHOBECHS JJIsl CHCTEMBI CUJI B BEPTUKAJIbHOU
MJIOCKOC-TU U OMPEACIIUTh PEAKIIUH CBS3EH.
9.BBINOJIIHUTE TPOBEPKY MPABUIIBHOCTU ONPEACICHUS PEAKIIUI B
BEPTUKAJIBLHOM TIJIOCKOCTH, J0Ka3aB, 4yTo XFi1y=0.

10.CnpoekTupoBaTh CXeMy B INIOCKOCTh NEPIEHIUKYISPHYIO OCH Y.
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11.CocTaBuTh ypaBHEHUE PAaBHOBECHS AJISI CACTEMBI CUJI B TOPU30HTAIBHOM
IJIOCKOCTHU U ONIPEAEIINTH PEAKLINH CBA3EH .
12. BeINOJHUTH MPOBEPKY NMPABUIBHOCTH ONPENEIICHUS PEaKIIM B TOPU30H-
TaJILHOM IUIOCKOCTH, ToKa3as, uTo XF1x=0.
13.CdopmynupoBaTh BEIBOA 1O paboTe.
14.0TBETUTH Ha KOHTPOJIBHBIE BOIPOCHI:
1).Kax onpenenuTs riaaBHbINA BEKTOP MPOCTPAHCTBEHHOM MPOU3BOIBHOM
CHUCTEMBI CUJL.
2). Kak onpenenuTh riaBHbIA MOMEHT MPOCTPAHCTBEHHOM MPOU3BOIHHOM
CUCTEMBI CUJL.
3).VkaxxuTe BO3MOKHBIC BUJIBI JIBMKCHUS, €CIIH:
a)Mri = 0; Fro # 0;
0) Mrn #0; Frn = 0;
B) Mrn #0; Fra # 0.
4).3anuumTe yCIoBUsl PaBHOBECHS JUIsl POCTPAHCTBEHHOM MPOU3BOIBHOM CHC-
TEMBI CUIL.
CTpykTypa oT4eTa 10 NPAKTHYECKOH padoTe.
1.Homep u Ha3BaHMe NPAKTUYECKOU pabOTHI.
2.1lenp
3.3aganue K MpakTU4YeCcKon padoTe.
4.Cxema HarpyXeHus ¢ yKa3aHUEM Peakivil CBA3eH U CUCTEM KOOpIuHaT XZVY .
5.Pa3noxxeHune cxempl HarpyKeHusl 10 TUIOCKOCTSIM.
6.0npeneseHne peakinii CBs3€il B BEPTUKAIBLHOM MIIOCKOCTH.
7.1TpoBepka MpaBUILHOCTHU ONPEACIICHUS PEAKIIUK CBS3EH B BEPTUKAIBHOM
IJIOC-KOCTH.
8. OnpeneneHue peakiui CBsI3el B TOPU30HTAIBHOM MIIOCKOCTH.
9.1TpoBepka MpaBUILHOCTH ONPEACIICHUS PEAKIUi CBA3EH B TOPU30HTAIBHOMN
IJIOCKOCTH.
10. OTtger.

11.BeiBoa o padore
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12.0TBeTHI HA KOHTPOJIbHBIE BOITPOCHI.
IIpakTnueckas padora Ne4.
Ha3Banue npakTnuyeckoi padorbl: OnpeiesiecHue IIEHTPa TSKECTU
COCTaBHOT'O CEUEHHS.

Heab: OcBoeHNE METOIMKH AHATUTUYECKOTO ONPEIEIICHUS MTOJIOXKEHUS IEHTpa
TSYKECTH COCTABHBIX IUIOCKUX PUTYD.

Ymenusa (dnemeHTbl): - -NPUMEHATH MPU AHAIM3E MEXAHHYECKOTO
COCTOSIHUSI TIOHATHS U TEPMUHOJIOTHUIO TEOPETUUECKON MEXaHUKH;

3unanuna(axkmyanusayus).- OCHOBHBIX MOHSTUN TEOPETUUECKON MEXAHUKU;

-MCTOJHUKY BBIIIOJIHCHHA OCHOBHBIX PAaCYCTOB I10 TGOpGTH‘-ICCKOfI MCXAaHHKC,

Teopernuecknit MaTepuaJl.
[leHTp TsKECTH - STOHEMATEepUaibHasl TOYKA Tea, K KOTOPOU MPUIIOAKEHBI
CUJIBI TsDKECTH Tesa. OH MOXKET Jie’KaTh B TOUKE, IJIe HET MaTepUANIbHBIX YacTHII,
MPUHAJICKAIIUX TAHHOMY TEIy.

HpI/I OIIPCACIICHNH ITOJIOKCHUS LICHTPA TAKCCTU aHAiumuvecKum Memooom

UCXOIAT U3 TOTO, YTO JIFOOYI0 COCTaBHYIO IJIOCKYIO (DUTYpy MOKHO pa3OUTh Ha
NpPOCTEUIINE TeOMETpUYEeCKUEe (UTyphl TMOJOKEHHE LEHTpPA TSHKECTH KOTOPBIX

MO>KHO OTNPEJIETUTh CIETYIOIIUM 00pa3oM:

{’.’FI /‘%
) )

a)

&2
PR Y
Pt A

L, hi3 4R
i b Yemir

3In

8} z)

Pucynox 1 - [lonoxeHue 1ieHTpa TSHKECTH TEOMETPUIECKUX QUTYD
[Ipu pemieHnn 3a1a4 UCHOJIB3YIOTCA CIECIYIOMINE MOJTOKEHUSA:

-LIEHTP TSXKECTU CUMMETPUUHBIX (PUTYP HAXOJUTCS HA OCH CUMMETPUU;
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- CJIOKHBIC CCUCHUA Pa3ACIAI0OTCA Ha HpOCT@fIHIPIC IreOMCTPHUYCCKHEC

(1)I/II‘ypI)I, IMOJOKCHHUC NCHTPA TAXKCCTU KOTOPBIX U3BCCTHLI,

-IIyCTOTHBIE (PUTYpPBI paccMaTPUBAIOTCS KaK YaCTh CEUCHUS C

OTPULIATEIHFHOM TUIOMIAIBIO.

3aganme k npakTn4yeckoii padore: OnpenenuTb KOOPAUHATHI HEHTPA TSHKECTH

IUIOCKOH (UTypBI (PUCYHOK 2).

Xoj BbINOJTHEHUST PA0OTHhlI.

1.0npenenuTh UCXOAHBIE TaHHBIE 1JI1 Pa0OThI, B COOTBETCTBUE CO CBOUM

BapuaHTOM (Tabmuna 1).

Tabnuual - MicxoaHble JaHHBIE K MpakTHUYeCcKoi pabote No5

apameTpsl
BapHanT cxema B,Mmm b,MM H,mMM h,mMm R, MM
1 a 70 40 80 - 20
2 0 80 50 90 - 25
3 B 90 60 100 - 30
4 r 100 70 110 - 35
5 1 110 90 120 50 40
6 e 120 90 130 100 45
7 a 130 100 140 - 50
8 § 140 110 150 - 60
9 B 150 100 160 - 50
10 r 160 110 170 - 40
11 i 170 110 180 120 35
12 e 180 120 190 130 30
13 a 190 100 200 - 25
14 0 200 140 190 - 20
15 B 210 150 180 - 25
16 r 220 160 170 - 30
17 1 230 170 160 110 35
18 e 240 180 150 90 40
19 a 250 190 140 - 35
20 0 260 200 130 - 30
21 B 100 70 120 - 25
22 r 120 90 110 - 20
23 i 130 70 100 60 30
24 e 140 80 90 60 35
25 a 230 170 80 - 40
26 0 250 190 70 - 50
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PucyHnok 2 - Dcku3bl IOCKUX PUryp
2.BpiuepTuTh 3CKU3 (PUTYpHl B COOTBETCTBUU C 3a/1aHUEM.
3.Pa30uth Gurypy Ha mpocTeiIIne TeOMETPUIECKUE; MOKa3aTh MOJIOKEHUE
[EHTpPA TSHKECTU KaKI0M (UTYPBHI.
4.0npenenuTs TUIOMIAAN MPOCTEHINX (UTyp.
5.0npenenutb KOOPAUHATHI HEHTPOB TSHKECTH MOTYYEHHBIX (PUTYyp OTHOCH-
TeJIHLHO BBIOpaHHOM cucTteMbl koopauHaT XOY.
6.0npenenuTb KOOPAUHATY X LIEHTPA TAKECTU BCEU (PUTYpBI:
XCZZAiXi /ZAi
7. Onpenenutb KOOPAUHATY YIIEHTPA TSHXKECTU BCeU (PUTYpHI:
YC = ZAiyi/ ZAi
8.Yka3aTh MoJIOKEHHE IICHTPA TSIKECTH BCel (PUTYpHI Ha ICKU3E.
9. ChopmynupoBaTh BBIBOJI 110 paboTe.
10.0TBEeTUTH HA KOHTPOJIBHBIE BOIIPOCHI:

1) ChopmynupoBaTh NOHITHE IIEHTP THKECTHU TIIOCKON (GUTYPBI».
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2).Yka3aTh MOJO0KEHUE LIEHTPA TSHKECTH MPOCTEUIINX T€OMETPUUYECKUX
¢duryp: -NIPSIMOYTOJIbHUKA;

-Kpyra;

-IOJTYKPYTa;

-IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
3). Kak u3MeHsTCs KOOpAMHATBI EHTPA TSHKECTH IIIOCKOU (PUTYPBI Xe, Ye
€CJIM YBEJIMYUTH BBICOTY (PUTYpPbI IPU 3a1aHHOM TOJI0KEHUU CUCTEMBI

KOOpJUHAT?
CTpykTypa 0T4éTa 10 MPAKTUYECKOH padoTe
1. HoMep 1 Ha3BaHME NPAKTHUUECKOU PabOTHI.
2.Ilenb.
3. 3agaHue K IpaKTUYECKON paboTe.
4.3cku3 (Urypsel ¢ ykazaHueM pa3MepoB B COOTBETCTBUU C BAPHAHTOM.

5. Pa3buBka cocTaBHO# (UTYPHI HA TPOCTEHIIINE:

6. Onpezernenue miomaaen npocTenmmx Quryp:

7. OnpesienieHre KOOPANHAT IEHTPa TSHKECTH MPOCTEHINX QUryp
OTHOCHUTEJIbHO BbIOpaHHOW CUCTEMBbI KOOPAMHAT:

8. Onpenenenre KOOPAUHATHI X . LIEHTPA TAKECTU BCer (pUrypol

9. Onpenenenne KOOPAUHATHI Y ¢ IIEHTPA TXKECTH Beel purypol

10..BriBoa o pabore.

11.01BETHI HA KOHTPOJIBHBIE BOIIPOCHI.

IIpakTnyeckas padora NeS.
Ha3Banue npakTnueckoil padorni: OnpenesieHre napaMeTpoB ABUKEHUS
TOYKH.
Heab: popMupoBaHre yMEHUH ONpPEACICHUS] KHHEMAaTUYECKUX TapaMETPOB TOUEK
BpalIalOLIErocs W NOCTYNATEIbHO IBHXKYIIETOCS TBEPAOIO TENA.

Ymenua: (3n1emenmuol) —BHINONHATH KHHEMATUYECKHUI aHAJIW3 MEXaHU3Ma
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3nanua: (akmyanuzayus)-OCHOBHBIX MOHSATUN TEOPETUYECKON MEXaHUKH,,
3aKOHOB MEpPEMEIECHUS T
-OMpeieJICHHE CKOPOCTE 1 YCKOPEHUH 3BEHBEB.
Teopernyeckuii MmaTepua.

K mpocTeitmmmM IBIKEHHUSIM TBEPIOTO TEIa OTHOCSATCS TTOCTYNATEIHhHOE U Bpa-
aTeIbHOE JBWKCHUE BOKPYT HEMOABIKHOHN ocu. [Ipu moctymarenbHOM
JIBUKE-HUU TBEPJAOrO Tejla BCE €ro TOYKH HMEIOT PaBHbIE KHHEMATUYECKUE
napaMeTphbl. Ilocmynamenvroe ABMXEHUE MOKET
OIMUCHIBAThCS 3aKOHOM S = f ('t ).MrHOBEHHAs CKOPOCTh MOCTYIATEIILHOTO
memkenns V = S'(t); yckoperne a = V' (t).

[Ipu épawyamenvrom MBUKEHUHA BOKPYT HEMOJBUKHOW OCH BCE€ TOUKH TBEPIOTO
Te-J1a IBIKYTCS TI0 OKPY>KHOCTSIM C PaJNyCOM, pPaBHBIM PACCTOSIHUIO OT TOYKH JO
OCH BpAIlIEHUs, B TIIOCKOCTSIX, EPICHAUKYIISIPHBIX OCH BPAILICHHUS.
BpamarenbHoe 1BU-keHUE onUCchiBaeTcs 3akoHoM ¢ =f (1) u xapakTepuzyercs
CJIEIYIONTUMU TTapaMeTpa-MHU:

- ¢ - y2l080e nepemeujeHue - yrojl, Ha KOTOPBIi IOBOPAUYUBAETCS TBEPI0E
TEJIO BOKPYT HETIOABIKHOM OCH; ¢, paauaH, rpaayc, 000poT;

- - Y2/108as CKOPOCMb XapaKTePU3yeT OBICTPOTY M HAPABIICHUS
BpaIIaTeNb-HOTO JIBMKEHUS TBEPIOTO Tela; o, C1; B Clydae 3aJaHusl JBUKECHHS
byHKUMEH
¢ =f (1), yriioBas CKOpOCTh OTpeEsIeTCs IEPBOM MPOU3BOAHON OT YTIJia MOBOPOTA
o BpemeHH, T.e. 0=¢’ (t);

- N —wacmoma epaujenus - CKOpoCTHas XapaKTCpUCTHKA, 1, MI/IH-l,

- € - y2ll080e YCKOpeHue XapaKTepru3yeT ObICTPOTY U3MEHEHHS YIJIOBOH CKO-
POCTH B €IUHUIy BPEMEHH; &, C2;B Clydae 3aJaHus OBIKEHUS (yHKLUEH
¢ =f (t), To yrioBoe yckopeHue onpeaesieTcs: Kak BTopasi IPOU3BOIHAS OT YIJIO-
BOTO TIEPEMEIICHHS TI0 BPEMEHU WJIM KaK TepBasi MPOU3BOJHAS OT YIJIOBOM CKO-
poctu 1o BpemeHu, T.e.. €= @(t) wm £= ' (t); yrmosoe yckopenue mmeer
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HaIpaBJICHUE YIJIOBOM CKOPOCTH B CiIy4dae YCKOPEHHOI'O JBHUKEHHS U IPOTUBO-
IIOJIO’KHO YIJIOBOM CKOPOCTH B CIIydae 3aMeJIJIEHHOTO BpallleHUsl.

Bce Touku Bpamaromerocs TBEpOro Tejla XapaKTEPU3YIOTCS CIAEAYIOIUMHU
KHHE-MaTHYECKUMHU [TapaMeTpaMu:

-IUHEUHOU CKOpOoCcmbio V., HAIIPABIEHHOM MO KAaCaTEJIbHOU K OKPYKHOCTH:
V=u-'R, M/c
-KacamenbHblM YCKOPEHUEM A, XapaKTEPU3YIOIIUM H3MEHEHUE BEIUYUHBI
BEKTOpa CKOPOCTHU B €IMHUILY BPEMEHH M HAMPABIEHHBIM IO KACATEJIbHOM K
TPaCeKTOPHUHU: a. = & R, m/c?

- HOPMATILHBIM YCKOPEHUEM an, XapaKTEPU3YIOIUM H3MEHEHUE HAIPaBICHUS
BEKTOpa CKOPOCTH B €MHUILY BPEMEHHM W HANPABJICHHBIM 110 PAIUyCy K LEHTPY

KPUBU3HBI TPACKTOPHH:

2
a =V—,M/C2;
R

n

-NOJIHbIM YCKOpeHUuem a, OnIpCaciIsiCMbIM BeKTOpHOﬁ CYMMOﬁ KaCcaTCJIbHOI'O U

HOPMAJIBHOTO YCKOPEHUM:

3ajaHne K NpaKTH4ecKoil padore:
3aganme Nel. [Ipu 3amycke aBuraresist €ro IKUB, AMaMeTpoM O, B TeUeHHUe
NEPBBIX HECKOIBKMX CEKYHJ BpalaeTrcs corjacHo ypaBHenuio ¢ =f (t).
OnpenenuTs CKO-POCTU U YCKOPEHHUS TOYEK, PACIIOI0KEHHBIX HAa 000/1€ IIKMBA, B
MOMEHT BpemeHHU t. M300pa3uth Ha cxeMe KHHEMaTHYECKUE TTapaMeTphl
BpalIaTeIbHOTO JBUKEHUS IIKU-BA U TOUEK, PACIIONIOKEHHBIX HA €ro o0oje.
3ananue 2. /IBrxkenue rpysa 4 3aaHO YpaBHEHUEM

S =at*+bt+c, rme [S] =M™, [t]=c.
OnpenenuTh CKOPOCTh U YCKOPEHHE IPy3a B MOMEHT BpeMeHHt, a TakKe CKOPOCTh

U yCKOpeHue Touku B Ha 00one Obapabana nedenku (pucyHokl).
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Pucynok 1 - Cxema Kk 3aganuto 2
Xo/1 BbINIOJIHEHHSI PA0OTHI.
1.3amanue 1.
2.0npenenuTh UCXOIHBIC TaHHBIE JIS 3a1aHus 1, B COOTBETCTBHE CO CBOUM
BapuaHTOM (Tabiuma 1).

Taomuna 1 - Ucxoguele nanHble K 3amaHuro Nel.

Bapx-;HTa d,mm ¢ =f (1) t,c Ne BapuaHTa d,mm o =f (1) t,c
1 200 0.2t3 3 13 120 0.4t3 5
2 140 0.6t 4 14 130 0.8t 6
3 150 0.9t 5 15 140 0.5t 4
4 160 0.2t3+3 6 16 150 0.2t%+8 3
5 170 0.4t 7 17 160 1.2¢3 7
6 180 0.2t3+4t 8 18 170 0.3t3+2t 8
7 190 2.2t 9 19 180 3.2t 9
8 200 0.5t3+3t 2 20 190 4.2t3-6 10
9 230 0.2t%-2 10 21 200 0.2t3+2t 4
10 220 4.2t 5 22 150 0.6t>-5 6
11 210 2t3+4 7 23 160 2t 3
12 160 0.7t 6 24 140 5.2t 7

1.1.0npenenuts yriioByr0 CKOPOCTb.

1. 2. OnpeaenuTh yrioBo€ yCKOPEHHE.

1.3.0npenenuTs TMHEHHYIO CKOPOCTh TOUEK, PACIIONIOAKEHHBIX HA 00071
IIKMBA.

1.4. Onpenenuth BETUUYUHY KACATEIbHOTO YCKOPEHHS.

1.5. OnpenenuTh BENMYMHY HOPMAIIBHOTO YCKOPEHHS.

1.6. OnpenenuTy BEAUYUHY ITOJHOIO YCKOPEHHUS.
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1.7.BeruepTuTh cxemy n300pakKeHUs KHHEMaTHYECKUX IMapaMeTpOB
JIBHDKCHUS TBEPJIOTO Tejla U €ro TOYEK.

2.3ananue 2.

2.1.0npenenuts UCXOAHBIE JAHHBIC JI 3aJ1aHUS 2, B COOTBETCTBHUE CO

CBOMM BapuaHTOM (Tabnwuma 2).

Tabmuua 2 - cxoaHble JaHHBIE K 3aJaHUI02.

Ne Bap. 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
a, m/c? 2 0 3 0 3 3 2 0 4 2 1 0 2
B, M/C 0 3 4 2 0 4 0 3 4 2 1 2 3

c, M 3 4 5 6 7 8 9 4 5 2 3 1 0

, M 0,2 0,3 04 | 05|06 07 |07 |08|09 08)|07]06] 05

t.c 1 2 1 2 1 2 1 2 1 2 1 2 1

Tabnuna 2 (npoxoskenue) - cxoaHbie TaHHBIC K 3aIaHUTO 2.

Ne Bap. 14 15 16 17 18 19 | 20 |21 | 22 | 23 | 24 | 25 | 26

a, m/c? 3 4 0 2 1 4 5 6 0 5 4 0 3

B, M/C 0 2 4 5 0 1 2 3 5 2 3 1 5
c, M 2 3 4 5 6 7 8 9 0 9 8 7 6
I, M 0,3 0,4 05 (06 |07 |08 |09 060504 03]|02]03
t.c 2 3 2 3 2 3 2 32 3 2 3 2 3

2.2.BpIuepTUTh 3aJJaHHYIO CXEMY
2.3.0npenennuTbs CKOPOCTh IBUKEHUS I'Py3a AJIsI MOMEHTA BPEMEHH t..
2.4. Onpenennuts YCKOPEHHUE IBUKEHUS IPy3a I MOMEHTA BPEMEHU t.
3.ChopmynupoBaTh BBIBOJI 110 paboTe
4.0TBETUTH HA KOHTPOJIBHBIE BOITPOCHL.
1).HazoBuTe KnHeMaTuuecKuii mapaMeTp, XapakTepu3yIoluil ObICTPOTY U
HaIlpaBJIeHUE MOCTYNATENIbHOTO IBUKEHUS?
2).Kakoii napameTp xapakTepu3yeT U3MEHEHNE BETMYMHBI BEKTOpA CKOPOCTH
TOYKH B €UHUILY BPEMEHH?
3). .Ha3oBuTe kMHEMaTHYECKUH TapaMeTp, XapaKTEPU3YIOIINi ObBICTPOTY

HN3MC-HCHUA er’IOBOﬁ CKOPOCTH B CIMHUIY BPCMCHU.
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4).11pu kaKoM JIBMXKEHUH YTJIOBOE YCKOPEHUE MPOTUBOIOJIOKHO YIIIOBOM

CKOpOCTH?

)5.KakumMu  KMHEMAaTHYECKMMHM  MapaMeTpaMHd  XapaKTEepHU3yeTCs

CTYIIaTCJIIbHOC I[BI/I}KGHI/IG?

CTpykTypa oT4YeTa M0 NpaKTU4ecKoi padore.

1.Homep u Ha3BaHME MPAKTUYECKOU pabOTHI

2. Lens:

3.3aganue 1:

3.1. UcxonHble naHHBIE.

3.2.0npeneneHue yriioBol CKOPOCTH.

3.3.0npeneneHne yriioBoro yCKOpeHusl.

3.4.0npeneneHue KacaTelIbHOrO YCKOPEHUSI.
3.5. Onpenenenrne HOPMaJIBHOTIO YCKOPEHHUS
3.6.0mnpeneneHne MoaHOrO YCKOPEHUs.

3.7.CxeMa KUHEMAaTUYECKUX TTapaMeTpPOB.
3.8.0T1BeT.

4. 3ananue 2.
4.1. Ucxonubpie JaHHBIC.
4.2. OnpeneneHne CKOPOCTH IBUKEHUS IPy3a ISl MOMEHTA BPEMEHU t,

4.3. OnpeneneHne yCKOPEHHs ABUKEHUS Ipy3a I MOMEHTA BPEMEHHU t.
4.4. Otser.

5.BeiBOA IO padoTe.

6.0OTBETHI HA KOHTPOJIbHBIE BOIIPOCHL.

IIpakTnueckas padora Ne6
Ha3Banue npakruyeckou padoTbl: PacyeTsl 3JIeMEHTOB KOHCTPYKIIMI Ha
IIPOYHOCTb U JKECTKOCTD MPU PACTSIKEHHUH, CIKATHH.
Heab: OcBoeHNE METOIMKH pacyeTa 3JIEMEHTOB KOHCTPYKLMU Ha IPOYHOCTD U

JKCCTKOCTD IIPpH PACTAKCHUUN, CXKAaTHUU.
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Ymenua:- onpenenars xapakTep Harpy>K€HUs U HAMPSKEHHOE COCTOSTHUE B TOUKE
AJIIEMEHTa KOHCTPYKIIUU;

-IIPOBOJIUTh HECJIOKHBIE PACUEThI SJIEMEHTOB KOHCTPYKIIMU HA IPOYHOCTH U
KECTKOCTB;

- UCTI0JIb30BaTh CIPABOYHYIO 1 HOPMATUBHYIO IOKYMEHTAIUIO;
3nanusn: (akmyanuzayus) - METOJUKYU BBITIOJTHEHUSI OCHOBHBIX PACUYETOB TI0
COMPOTHUBJICHUIO MaTEPUAJIOB;

-MemoOUKa 8bINOJIHEHUS PACYEMO8 HA NPOYHOCb U HCECMKOCHb NPU
pacmsadiCeHuU, CHcamuu .

Teopernuecknit MaTepuas

CymHOCTb npogepouHblX PACUETOB HA TPOYHOCTH 3JIEMEHTOB KOHCTPYKIIMH 3aK-
JII0YAETCS B ONPEJICTICHUU BEJIUYMHBI MAKCUMAJIbHBIX HAMPSDKEHUNM B Hauboliee
OMacHOM CEUYEHUHU U B CPABHEHUHU UX C BEIMUMHOU JTOMYCKAEMBIX HANPSHKEHUHN B

COOTBCTCTBHUHU C YCIIOBHEM IIPOYHOCTH.

max

) N
Ycnoeue npounocmu npu pacmsasxcenuu (crcamuun). o, = " <[o],

TI€ Gmax— MAKCHUMAaJIbHBIE pACUETHBIE HanpsikeHus, Ml1a;
N- mpojtosibHas cuiia, 3aBUCSIIAs OT BHEIIHUX HArpy3ok, H;

A — II0IA1b TONIEPEYHOTO CEYEHHUS, MM2,

o}
[6] — momyckaemMoe HOpMallbHOE HanpsbkeHue, mlla [o] = S

I'JI€ Gupex —TIPEAEIBHOE HAIPSKEHUE;
JUISl IJTACTUYHBIX MATEPUATIOB Grpes= Or;
IUTSL XpYIIKUX MaTEpUaoB Gnper= Ou;
[S]- TpebyembIii ko3 PuIMeHT 3amaca MPOYHOCTH
Jlnst onpeienieHyst OJIOKEHUsT HauboJIee OMacCHOr0 CEUEHHUs B Cllydae, Korja K
AJIIEMEHTY KOHCTPYKLUUHU MPHUIOKEHBI HECKOJIBKUX CHJI MJIM UMEET MECTO Pa3HbIE
M0 pa3Mepy NOMEPEUHbIC CEUCHHS, CTPOATCS dmiopa MpoaoibHbIx cuil (ON) u

AMI0pAa HOPMAJIbHBIX HanpsikeHui (906).
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Onwopa npoooavrwix cun (AN) — rpaduk pacnpeaeeHus MPoI0JIbHBIX CHII BIOJIb
JUTUHBI Opyca.
IIpasuna nocmpoenusi snwopvl npodobHsix cuin IN:
1.ITpoBoauTcst 6azoBast (HyseBas) JUHUS SIIOPHI MAPALICIBHO MPOIOTHHON
ocu Opyca.
2.ba3zoBas nMHUA SMIOpbl pa3OMBAaeTCs Ha Y4YacTKU. ['paHUIIaMU y4acTKOB
SIBIISIIOTCS TOYKW TPUIIOKCHHSI BHEITHUX HArPYy30K. YUacTKU HYMEPYIOTCS om
6800001020 KOHLA.
3.0npenensieTcss BeJIWYMHA TMPOJOIBHOM CHJIBI Ha KaXJOM YYacTKe C
WCITOJIP30BAaHUEM METOJIa CEUYECHUHN 10 hopMyIIe . N = Fizocra, [Ipasuno 3uaxos
ona NI mpu pacTsHKEHUH TPOJAOJIbHAS CHUJAa TOJOXKHUTENbHAs, TPU CXKATHH —
OoTpHUlaTeIbHAs.
4 IlepieHnuKysipHO  0a30BOM  JIMHUM  OTKJIQJBIBAIOTCS  MOJY4YEHHBIE
3HAYCHHUs] TPOAOJBHBIX CHJI B MPOU3BOJLHOM Macmitade. Uepe3 KOHIIBI
OpIVHAT TPOBO-IATCSA TMpsSMble JIMHUM, TIPOCTABISAIOTCS 3HAKU U
BBITIOJTHSCTCSI IITPUXOBKA MIEP-TICHINKYIISIPHO 0a30BOM JTMHHH.

NHTEHCUBHOCTh pacnpeAeieHrsl MPOAOJIBHON CHIIBI MO MONEPEYHOMY

N
CEHCHHUIO  XapaKTEPU3YIOT HOPMATbHbIE HANPANICEHUA: 0 = — (A — mnjowmanp

MOTNEPEYHOT 0 CEUCHMUS).
Anropa HoOpMabHBIX Hanpsicenull - TpaduK pacrpeaesieHus HOPMaTbHBIX
HaIpsDKCHHH 110 ITHHE Opyca.

Ilpasuna nocmpoenus 3n10pvl HOPMATLHLIX HANPAHCEHUL Do
1.ITpoBoauTcst 6a3oBast (HyseBas) JIMHUS MMIOPHI APAIIEIHHO MTPOI0TIHHON
ocu Opyca.
2.I'paHUIIBI YIaCTKOB AMIOPHI OMPEICIAIOTCS TOYKAMHU TTPUITOKEHUS

BHCIITHHX CHJI 1 TOYKAMH U3MCHCHHU IMOIICPCYHOI'O CCUCHUA.
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3.0Hp€I[€JI}II-OTC}I 3HaA4YCHHUA HaHpH}KeHHﬁ Ha KaXIOM M3 IIOJIYUYCHHBIX

Y4acTKOB M0 ¢opmyiie 0'=% (A — mIomanp MONEPEYHOro ceyeHus).3HaKk o

COOTBETCTBYET 3HAKY O N.
4.IlepnieHANKYJISAPHO OA30BOM JIMHUU OTKIIAIbIBAIOTCS MOTYUEHHbIC 3HAUECHMUS

IPOAOJBHBIX CUJI B IPOM3BOJIBHOM Macitade. Yepes KOHIbI OpAMHAT IPOBOASTCS
NpsIMbIE JIMHUU, IPOCTABIISFOTCS] 3HAKHU M BBITIOIHIETCS IITPUXOBKA NEPIEHIHNKY-
JSIpHO 0a30BOM JIMHUMU.

Haubonee onacnvim sensiemes yuacmox ¢ MaKCUMAIbHLIM NO aOCOTOMHOU
BeUUUHE HOPMATILHBIM HANPSHCEHUEM.

Ha ocHOBaHuM yc10BHS IPOYHOCTH MOTYT OBITh BBITIOJHEHBI IPOEKTHBIN U

IIPOBEPOYHBIN BBl pacueToB. CYIIHOCTb nPOEKmHO20 pacdyeTa 3aKJII0uaeTCs B

N
OTPEAETICHUH Pa3MepOB MOMEPEYHOTO CEUCHHS: A > —

[o]

CyILIHOCTb BP0OBEPOUHO020 pacuema 31eMeHm o8 KOHCMPYKYUIL HA
HCECMKOCH b 3aKITIOYAETCS B CPABHEHUU MAaKCHUMAaIIbHBIX IeopManuii ¢
A0ITyCKaCMbIMHU Ile(l)OpMa-L[I/IHMI/I. HpI/I pacTAKECHUHU, C)KATHU YCIIOBUC JKECCTKOCTH
BBITJISIAUT CIICAYIOIMM 00-pa3oM: aOCOIIOTHOE YJIMHEeHHE Opyca
AL, <[Af].

AOGCOIIIOTHOE YAJIMHEHHUE ONPENIEAETCs Ha KaKIOM y4acTKe 1o (popMyIie ;

A . .
Al = GIE -, rae E- Mogynbs pogoibHOM yIPYTrOCTH, XapaKTEPU3YIOLIUN

’KECTKOCTh MaTepHalia IPH PACTHKEHHH, CKaThu, 1uist ctamd E =2-10° u/mm2,
Pacuet He00X01M-MO HAUMHATH OT JKECTKOM 3aJI€JIKH, MOCIeI0BATEILHO
npuoOaBJisist AIreOpandecku K pe3yibTaTaM YJIMHEHUS MPEIbIAYIIEro yyacTka
pE3yNbTAaThl PACCMATPUBAEMOTO y4aCTKa.
[TpumepsI BBITIOJTHEHHUSI.
Ilpumep 1.
[TpoBepUTh MPOYHOCTH U KECTKOCTh 3JIEMEHTA KOHCTPYKIINH (PUCYHOK. 1),

ecmn  o.~180 mlla, [S] =3, [A]= 0,14 mm; b=10Mm, h =20Mmm.
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Pucynok 1 — Cxema HarpyxeHus K npumepyl.

Pewenue:
1.1.0npenenenue noyioKeHUs: HaubOJIee OMACHOIO y4acTKa
1.1.1. ITocTpoeHue 3mOpsl MPOAOIBHBIX CUI:

N =2Fiocr.v. N1=8 kH; N, =-4xkH

1.1.2.ITocTpoeHune 3M0pbl HOPMAJIBHBIX HAIPSYKEHUIA.

o=—,mlla

8-10° 4-10°

o, = =40, 0, =———=
10-20 10-20

1.1.3. Haubosee onacHsblii yyacTok 1
1.2.0npenenenre BEIMUYUHBI JOITYCKAEMOTO HAIIPSAKEHUS

[o] =% = &30 = 60mlla

1.3.01eHKa MPOYHOCTH IJIEMEHTA KOHCTPYKIIUU: IPOYHOCTH 00eceueHa, T.K.
omax =40Mmlla < [c] =60 mIIa

1.4.1IpoBepka KECTKOCTH

1.4.1. Onpenenenue abCONIOTHOTO YUIMHEHUS OT/IEIbHBIX YYaCTKOB U

MOCTPOCHUE AMIOPHI A0COMIOTHBIX YJIMHEHUN: DAL
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o, ¢, _—20-0,2-10°

Ac =0; Al = z 7 10° =-0,02um; Al | =
3
U 2L BT

1.4.2. makcumanbHOE aOCONIOTHOE YIUITUHEHUE OpycaAl . =012um
1.4.3. Ouenka xecTKOCTU AL = 012mm < [Az]= 0,14mm ,5KECTKOCTD 0becTieueHa.

1.5.0TBeT: MPOYHOCTH U JKECTKOCTh 3JIEMEHTA KOHCTPYKIIMH 00ECIICUEHbI
Ilpumep 2.

JInst 3a1aHHOM CUCTEMBI IBYX CTEPKHEW OJIMHAKOBOTO MONEPEYHOTO CEUEHNS,
COCTaBJICHHOTO U3 JIBYX paBHOOOKUX YTOJIKOB, HarpyxeHHoro cuwion F= 170 kH
(pucyHnok 2),nmogo6path mo 'OCT8509-86 cOOTBETCTBYIONIMIT HOMED YTOJIKa,
OMPENICNIUTh MPOLECHT HEIOTPY3KU WK MEePErpy3Ku HauboJiee Harpy>KeHHOTO

CTEP>KHS IIPU MPUHATHIX CTAaHAAPTHBIX pa3Mepax ceueHus, npuHsB [6] =140 ml]a.

Pucynok 2. PacuetHas cxema k npmepy 2.
Pewenue:
2.1.B mapuupe C npuiokeHa ypaBHOBENIEHHAsA CHCTEMA CXOIAIINXCS CHIL,
JUIs1 KOTOPOM COCTABIIsIEM YPABHEHMS PABHOBECHS ISl ONIPEIEIICHUs PEaKIUn

crepxxHeit N1 ,Na:

2Y = N;-c0s30° + Nj-cos 45°- F = 0; Q)
¥X = -N;-cos 60° + N, cos45° =0; (2)

N, -cos45° N, -0,707
N3 (2) N, =2 =2 7 141N 3
2@ N, C0s60° 05 2 ®)

Bripaxkenue (3) noactaBum B BeipaxkeHue (1):
1,41N5- c0s30° +Ny- c0s45° — F =0 4
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Pemrast ypaBaenus (3), (4) onpenenum penmuanHy Na .Nj

N F ~ 170
?1,41-c0s30° +cos45°  1,41-0,866+0.707

N;=1,41 No=1,41-88,3 =124,5 xkH

= 88,3kH,

HaunGosee HarpyXKEHHBIM SIBIISICTCS] CTEPIKEHb |
2.3.BBINOHSIEM POCKTHBINA pacyeT:

3
AN 1243007 _ggq o) 880w
[c] 140

H€O6XOI[I/IM8JI Iomanab MmoIcpeuYHoro CCUCHUA OJHOTO YIroJika

4, =2 2889 _ 4 assen
2 2

ITo TOCT 8509-86 nazHayaeM yrosok Ne 6,3 mnomanso A=4.96 cMm?, TakuM o6pa-
30M TpebyeMas IJI01a b HanboJiee Harpy>KEHHOTO CTEPIKHS:

[A]=2A1=2-4,96 =9,92 cm?
Pabouee HampsKeHHE B IONIEPEYHOM CEUCHUH HAanboJiee Harpy»KEHHOT'O CTEPIKHS:

3
N m = 125,5i2 =1255mlla < [o]=140mITa
[4] 9.92-10 MM

ITpounocTs HanbOoIee HArPY)KEHHOI'O CTEPKH 00ecIedeHa

Heorpyska COCTaBISICT : A = o102 10006 = 1401255 1 506 _ 10,306 < [12%]

o]

OtBeT: paBHOMONIOYHBIN yroiok Ne 6,3, Henorpy3ska coctasiset 10,3%

3ajaHus K NpaKkTU4ecKkoi padore Ne§:

3amanue Nel.J[s1g 3a0aHHON CXEMBI HATPYKEHUSI IPOBEPUTH IPOUYHOCTH U
YKECTKOCTh AJIEMEHTa KOHCTPYKIUHU (pUCYHOK 3, Tabnuima 1) .B ciayuae
HEBBITIOJIHEHUS YCIIOBHS IPOYHOCTU U KECTKOCTH MPEJI0KUTh BOBMOKHBIE
BapHaHThl 00ECeUeHUs IPOUY-HOCTH U )KECTKOCTH.

3aganmne Ne2.

JI1st 3aaHHOM cUCTEMBI ABYX CTEPKHEH (PUCYHOK 4) OJIMHAKOBOIO MONEPEYHOTO
CEUEHUs1, COCTABJICHHOTO U3 JBYX PaBHOOOKHX YTOJKOB, Harpy»KeHHoro cuiou F,
noao0patk no 'OCT8509-86 (Tabnuita3) COOTBETCTBYIOIINN HOMEP YroJKa,

OTIpeJIe-JINTh MPOIICHT HEIOTPY3KH WK TIePerpy3Ku Hanboiee Harpy>KEHHOTO
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CTEp KHSI IPU MIPUHSTHIX CTAaHJAPTHBIX pa3zmepax ceueHus, npuHss [6] =140 mlIa.

HcxonHble 1aHHbIE TPUHATH B COOTBETCTBUU C BapuaHToM( Tabnuua 2).

1.3amanue Ne 1.

Xo BbINOJHEHHUS PA0OThI

1.1 .3aHI/IC21TBYCJ'IOBI/IC 3aJ1a4v U UCXOJHBIC JJAHHBIC B COOTBECTCTBUH C BApHMAHTOM

(Tabnumal)
Tabmumua 1 -.Mcxonaele qaHubie K 3agaHuio Nel
Pasmepsl
Fo, | Fo, | Fs, | 40y | g [Af] | o [Tonepeunoe
Ner\n 21 a [S] IONEPEYHOrO
kH | xH | kH M M MM mlla ceucHue
CEUEHUs, MM
1 30 | 10 5 1020304 d=56 dp=48
2 16 | 15 | 10 {03 | 0,4 | 0,2 d=58 dp=52
0 KPYroBoe
3 8 13 | 17 |05 |04 | 05 | & 240 | 4 d=70 dp=62
© KOJIBLIO
4 14 | 16 | 11 |03 |06 | 0,2 d=48 dp=40
5 27 | 14 8 |06 05|03 d=50 do=44
6 24 | 11 6 05|06 |02 40
7 18 | 12 5 106 04| 0.2 45
8 7 13 | 26 |06 | 0,3 |05 5 220 2 KpyT 50
9 12 | 20 | 36 |05 (0,3 | 0.7 54
10 9 33 |16 (06 |04 |03 55
11 16 | 25 | 28 |05 (05| 05 a=40
12 8 13 | 14 |04 |04 | 0,4 a=45
13 15 | 24 | 29 |05 (03| 0,2 g‘ 190 3 KBaJ[paT a=48
14 14 | 16 9 108(03]0,3 a=50
15 18 | 27 | 31 |02 | 03|04 a= 54
16 20 | 29 |33 (03|05 |03 b=20 h=40
17 20 | 29 | 31 |04 |04 |04 b=30 h=40
0 IPAMOYTOJIb
18 10 | 15 | 18 |05 |05 | 05 | ™ 200 2 b=40 h=60
o HUK
19 12 | 16 | 19 |05 (0,3 | 0.2 b=20 h=60
20 17 | 26 | 30 |02 |05 | 05 b=35 h=80
21 16 | 20 | 11 |03 |06 | 0.3 | o R 240 3 KpyT 45
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22 14 | 16 | 10 {04 | 0,6 | 0.2 35
23 17 | 19 | 13 |05 | 0,5 | 0,6 45
24 20 (18 | 12 |06 | 0,4 | 0.3 50
25 13 | 17 9 | 051008 55
26 18 | 20 | 14 | 06 | 1,0 | 05 300 c KpPYroBoe d=68 do=58
27 22 (19 |13 |10 |12 |10 KOJIbLIO d=60 do=52

1.2. BBIMOTHUTB cXeMy Harpy>KeHus (PUCYHOK 3).

5 5 £y

Pucynok 3 - Cxema HarpyxeHus K 3aganuto Nel

1.3. OnpenenuTps BEAMUYUHY IPOJOJIBHON CHIIBI HA Ka)KJIOM YYacCTKE U ITIOCTPOUTH
AMIOPY NMPOAOIBHBIX CHIL.
1.4. OnpenenuTh BEIMYUHY HOPMAJIbHBIX HAIPSDKEHUN HA KaXJAO0M YYacTKE U
IIOCTPOUTH 3MIOPY HOPMAJIBHBIX HANPSKEHUN.
1.5. OnpenenuTh NoJI0KEHHE HAMOO0JIEe ONTACHOTO y4acTKa.
1.6.3anucarp ycaoBre MPOYHOCTH MPH PACTSHKEHUU, CKATUN U IIPOBEPUTH €T0
BBIIIOJIHEHHE.
1.7.BpIOTHUTH aHANN3 TTOJTYYEHHOTO Pe3yJIbTaTa.
1.8. Onpenenuts aOCOTIOTHOE YUTMHEHUE OTJEIBHBIX YUYACTKOB U MOCTPOCHUE
AMIOPBI A0COIOTHBIX YITMHEHUH.
1.9. Ouenka xectkoctH Opyca.
2.3aganue Ne 2.

2.1.3anucarbyciioBue 3aJ1a4d U UCXOIHBIE JAHHBIE B COOTBETCTBUH C

BapuaHTOM (Tadmuia 2).
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Tabmnura 2 - Ucxoguele JaHHBIE K 3a0aHUI0 No2

Nepap |1 |2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15

Ne 1 |1 1 1 1 2 2 2 2 2 3 3 3 3 3
CXEMBbI

F,xH 75 | 200 | 150 {90 |100 |85 |32 (45 |67 |80 |76 |65 |50 |70 |80
Tabnuna 2 (npoaosxenue) - cxoaHbie TaHHbIE K 3aannio Ne2

Noap 16 |17 |18 |19 |20 (21 |22 |23 |24 |25 |26 (27 |28 |29 |30
Nocxemsl | 4 4 4 4 4 5 5 5 5 5 3 2 1 4 5
F.xH 38 |25 |45 |58 |60 |45 |35 |46 |18 |50 |80 |45 |65 |90 |100

2.2. BBINIOJIHUTD CXEMY HArpy>K€HHUsS B COOTBETCTBUU C BapuaHTOM (Tabiuia 2,

pUCyHOK 4).
v/,
‘\/(
/3
Cxewma 1. Cxewma 2.
Cxema 4. Cxema 5.

PucyHnok 4 - CxeMbl Harpy>KeHHs CTEpKHEN K 3a1aHuio Ne2.

2.3. BBINIOJHUTHL PACYETHYIO CXEMY.
2.4.CocTaBUTh YpPAaBHEHUS PABHOBECHS:
2X=0; XV =0;
2.5.0npenennuTh BEAMYUHY MPOJOJIBHBIX CUJI B CTEPIKHSAX.
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2.6. OnpenenuTh U3 yCIOBHS MPOYHOCTU TPEOYEMYIO TUIOMIAhL ONEPEYHOTO

ceueHus HanboJiee Harpy>KC€HHOI'0 CTCPIKHA.

2.7 IMpunste o 'OCT 8509-86 Tpedyemsriit Ne mpodruis (Tabimia 3)

Ta6nuna 3 - Crans npokatHas yriioBas paHomnosiounas (mo 'OCT 8509-86)

Pazsepn, s Crnpapoqnpe BeTHMHEE JUTH OCEf
Homep A, Xr—r Xp— To o — Ho
yroaka | b d cu® £,
Jr-r We, ix Jﬂm. T20 max J.ﬂ mims “"lrﬂ' miimy jrﬂmin: ':Mi
m‘ f.'"'. [ {H4 E"‘ f“‘ CH'-I CAl

2 20 3 1,13 | 040 0,28 (0,59 | 0,63 0,75 0,17 0,20 0,39 | 0,60
4 1,46 | 0,50 0,37 |058 | 0,78 0,73 0,22 0,24 0,38 0,64

2.0 20 3 1,43 | 0,81 046 (0,75 1.29 0,95 0. 0,33 0,49 0,73
4 1,86 | 1,03 (0,59 (0,74 1,62 0,93 0,44 041 0,48 0,76

2.8 28 3 1,62 | 1,16 0,58 |0.85 1.84 1,07 0,48 042 0,55 0,80
3.0 30 3 1,74 | 1,45 |0,67 |0,91 2,30 1,15 0,60 0,53 0,59 0,85
q 227|184 (03T 080 | 292 1,13 0,77 0,61 0,58 | 0,85

12 |32 3 1,86 | 1,77 0,77 |0,97 250 1,23 0,74 0,59 0,63 | 085
4 243 | 2,26 |1,00 (0,96 | 3,58 1,21 0,4 0,71 0,62 | 0,94

35 |35 3 204 | 235 (0,93 (107 | 3,72 1,35 0,97 0,71 0,69 | 0,97
1 2,17 13,01 |1,21 1,06 | 4,76 1,33 1,25 0,88 0,68 | 1,01

3.0 30 b 3,28 13,61 147 |1,05 571 1,32 1,52 1,02 0,68 1,05
4,0 40 3 235 13,55 (1,22 11,23 5,63 1,55 1,47 0,95 0,79 1,09
4 308 | 458 (1,60 |1,22 7,26 1,63 1,90 1,19 0,78 1,13

b 3.79 1553 (195 1,1 8,75 1,52 2,30 1,39 0,78 1,17

4,5 4% 3 265 15,13 (1,56 |1,39 8,13 1,75 2,12 1,24 0,89 1,21
1 348 | 6,63 (2,04 1,38 | 10,52 1,74 ' 2,74 1,54 0,89 1,26

a2 4,20 | 8,03 (2,51 {137 | 12,74 1,72 3,33 1,81 0,88 1,30

a0 |50 3 296 | 701 (1,94 11,55 | 11,27 1,95 2,95 1,57 1,00 1,33
9 3.89 1921 |254 |154 | 14,63 1,94 3,80 1,95 099 | 138

5 4,80 {11,20 |3,13 |1.53 | 17,77 1,92 4,63 2,30 0,98 142

G 3,69 113,07 |3.69 |1.52 § 20,72 1,91 243 2,63 0,93 1,46

N 4 4,38 |13,10 |3,21 |1,73 | 20,79 2,18 5,41 252 1,11 |} 1,62

2.8.0mpeaenutsb MpOIEeHT Meperpy3Ku WK HeOTPY3KH HanOoJiee HarpyKeH-

HOT'O CTEPIKHSI.

3. ChopMynupoBaTh BBIBOJ IO padoTe.

4. OTBETUTHh HA KOHTPOJIbHBIE BOIPOCHI:

1).3anummre GopmMyJibl A1 ONpeaeeHUs MPOAOJbHON CUITBI 1 HOPMaJTbHBIX

HaNPsHKEHUN TIPU PACTSHKEHUH, COKATUH.

2).3anummTe yCI0BUS MPOYHOCTH U KECTKOCTU IIPU PACTSKEHUH, CHOKATHH.
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3).ChopmynupyiiTe CylTHOCTh TPOBEPOUYHOIO U MTPOESKTHOTO PACYETOB Ha
MPOYHOCTH U JKECTKOCTD MPHU PACTSHKEHUH, CKATUU.
4).YKkaxute 1enb NOCTPOEHUS JIIOp MPOAOJBHBIX CHJI M HOPMaJbHBIX
HAPSHKCHUM.
5).CopmynupyiiTe OCHOBHBIE MpaBHJA MOCTPOSHUS U KOHTPOJS SIIOPHI
IPOJOJIBHBIX CHIL
CTpyKTypa oT4eTa 10 NPAKTHYECKOH padore
1.Homep u Ha3zBaHue paboThI
2.Ilens:
3.3amanne Ne 1
3.1.YcnoBue 3agaun 1 NCXOMHEIE TaHHEIE.
3.2. Cxema HarpyKeHus.
3.3. OnpeneneHrne BEIUYAHBI POIOJIBHON CHIIBI HA KAXKIOM Yy4aCcTKE U
MOCTPOEHUE AMIOPBI TPOIOJIBHBIX CHIL.
3.4. OnpeneneHue BEIMYUHBI HOPMAJIbHBIX HANIPSIKEHUN HA KaXJIOM YYacTKE U
MOCTPOEHUE AMIOPbl HOPMAJIBHBIX HAMPSKEHUU.
3.5. OmnpeneneHue nouoxeHust HanboJee ONacHOro y4acTka.
3.6.3anuch yCiaoBUs MPOYHOCTH MPH PACTSHKEHUU, CKATUU U ITPOBEPKA €TI0
BBITIOJIHEHHUS.
3.7 IlpoBeneHne aHain3a MOJIYYEHHOTO pe3yJibTaTa.
3.8. Onpenenenre abCOMOTHOTO YUTMHEHUSI OTJICTbHBIX YYACTKOB .
3.9. Onpenenenue abCOTOTHOTO yJTMHEHUS Opyca.
3.10 Orenka xecTKocTH Opyca
4 .3amanue No2.
4.1.YcnoBue 3aau U HCXO/IHBIE JAHHBIE.
4.2. BpINOJIHEHUE CXEMBI HATPYKEHUS.
4.3. BpINOJIHEHUE PACUETHOU CXEMBL.
4.4.CocTaBiieHHE YpPaBHEHUN PaBHOBECHSI:

4.5.0npeneneHre BEINYMHBI MPOJOJIBHBIX CUJI B CTEPHKHSX.
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4.6. OnpesienieHre U3 YCIOBHS IPOYHOCTU TPeOyeMOH TUIONIAAH MOMEPEYHOrO

CCUCHHS HanOoJIee HArpy>KEHHOT'O CTEPIKHS.
4.7.Bo16op o 'OCT 8509-86 tpebyemoro Ne mpoduis.
5.BeiBOA IO padorTe.

6.0OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI.

IIpakTuyeckas padbora Ne 7.
Ha3Banue npakruyeckou padoThbl: BEITOIHEHNE PACYETOB IIIIOHOYHBIX
COCIMHEHU Ha CPE3 U CMSATHE.
Heab: OcBoeHNE METOMKH pacyeTa Ha MPOYHOCTD AIEMEHTOB KOHCTPYKLIHH,
pabo-Taroux Ha Cpe3 U CMSITHE.
Ymenua:- npoBoauTH HECIIOKHBIE PACUETHI JIIEMEHTOB KOHCTPYKIIMU Ha
IPOYHOCTb;
- HCTIOJIb30BATh CIIPABOYHYIO U HOPMATUBHYIO JOKYMEHTAIIHIO;
3nanua (akmyanuzayus): METOAUKH BBIITOJIHEHUSI OCHOBHBIX PACUYETOB I10
CONPOTHBIICHUIO MATEPHUAIIOB;
- METOJMKH PAaCYe€TOB Ha IIPOYHOCTH MPHU CPE3E U CMATHUH.
Teopernuecknii maTepuaJl.
[ImoHOYHbIE COETMHEHUS CITYKAT JUIsl OKPYKHOM (puKcanuu aetaneit Ha
BaJlaX M OCSX W Mepeayy BPAIAOIIEro MOMEHTa. B OCHOBHOM IPUMEHSIOT

HCHAIIPSAKCH-HBIC COCAMHCHUA IIPU3MATUUYCCKUMU IIITIOHKAMM. [nouku

BBIIIOJIHAIOT CO CKPYI'-JICHHBIMHA U IINIOCKHUMHU KOHIIAMH. [IInonku 3aKJIadbIBarOT B

na3 Baja. PaspymieHue coequHUTEIbHBIX JAeTaliel (00ITOB, 3aKJICTIOK, INTH(TOB,

IHHOHOK), CBApPHBIX, KJIICC-BbIX CO€):[I/IH€HI/II\/'I, Harpy’>XC€HHbIX CUJIaMHU,
MNCPINCHINKYJIAPHBIMU UX COOCTBEHHBIM OCiM, HAa3bIBACTCA Cpe30M. H&BJ’IGHI/IC,
BO3HHUKAIOIICC MCXKAY COCAUHUTCIIbHBIMU AC-TAJIAMHA U CTCHKAMU OTBEPCTHUS,
HAa3bIBACTCA HAIIPSIKCHUCM CMAMUSL Ccy.

Kpurepuem paboTocmocoOHOCTH COSTMHEHHS TPU3MATHIECKUMU

IOITOHKaMM SBJIAIOTCA IIPOYHOCTD IOIIOHKH HA Cpe3 U npoHYHOCNb coeOuHeHUs Ha

cmamue.
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Pa3smMepbl momnepedHoro cedeHus mmoHkd b, h u riayOuHa nasa Ha Bay t;
noAOuparoT 1Mo kKartajory (Tabmuma 1 ) mo amamMeTpy Baja, MOTpeOHas JIuHA
mmoHku | onpenensiercs no mmue crynunst | = 1.~ (5...10) MM U yTodHsIeTCS TIO
karajgory (tabnwmma 1), moumHa crymunbl Lo, =1,5d. BriOpanHas 1moHka
MIPOBEPSETCS HA MPOYHOCTH Ha CPE3 M COSTUHEHUE HA CMSITHE.

VYcnoBue IMPOYHOCTH HIITOHOYHOI'O COCAUHCHUA Ha CMATHC

2M
- =" <
O-aw d(h—tl)gp —[Gcw]

['ne M — Bpamaronmii MOMEHT;N — BBICOTA MIMTOHKH; |, — pacueTHas [mHa; 1
IIMTOHOK € TUIOCKMMU KOHIaMu |, = |; 1uist mmoHoK ¢ 3akpyrieHHbIMU KOHIIaMu |,
=1 - b; b — mmpwuHa mmonky; t; — riyOuHa masa Ha Bajiy. Jlomyckaemoe
HaIpsKEHUE CMSATHS IPU CTATBHOM CTYNHIIE [Gey] = 130...200 MIla, pu

YYTYHHOH CTynHIe [Gey] = 80 — 110 MIla.
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Ta6nunal - [IInoHOYHBIE COSTUHEHHS C TPU3MATHYECKON MITTOHKON

'OCT23360-78

. A-A
_..I )
1 ~
772 | R
1 NN
AW Y N r
- L - =
d
A |
CeucHME WIHOHKK FayBuna naza
InameTp sana o R Y ®acka wata 1 cx:“:_ uma !
Cebiwie 12 oo 17 5 5 3 2.3 10...56
s 17 22 6 | 6 | 02504 | 35| 238 14...70
s 22 30 8 | 7 4 | 33 18...90
30 » 38 10 22...110
8 5 3.3
38 » 44 12 ’ 28...140
> 0,4..0,6
» 44 » 50 14 9 5.5 3,8 36...160
50 » 58 16 10 6 4.3 45...180
58 » 65 18 11 7 4.4 50...200
» 65» 75 20 12 7.5 4.9 56...220
0,6...0,8
75 » 85 22 63...250
14 9 | 54
85» 95 25 70...280
Mpumewan ua L JUMHL npuaMaTHUecKHX wiioHok [ BeiGupalor U3 caeayowero paaga: 10, 12, 14, 16,
18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 70, 80, 90, 100, 110, 125, 140, 160, 180, 200, 220, 250.
2. lpumep ycnoBHOro oBO3HAYEHHA LWHNOHKM HCNOAHEHMA /, paiMepsl A=16 mm, A=10 mm, =30 mm: Wnouka
16 x 10 x50 FOCT 23360—78.
YCHOBI/IC IIPOYHOCTH HIIIOHKHU IIPU CPEC3C: T = 2M < [T ]
p p p . - o)

Y d-¢-h
rae [Tcp] —IoIyckaeMoe HalpshKeHue cpesa, [Tqp] = 60 ...100 MITa.
B cityyae HEBBINOJTHEHUS YCIOBUNM MPOYHOCTH MPUHUMAIOTCS pa3Mepbl HINOHKH
U3 CIEAYIONIETOo pAia, MO0 YCTaHABIUBAIOT ABE AUAMETPAIBLHO

IMPOTHUBOITIOJIOKHBIX INITOHKH.
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3ananme k npakTn4yeckoii padore: [logoOpaTh pazMepsl LIMOHOYHOTO

COCIMHCHUA HpHSMaTH‘ICCKOﬁ IINOHKOMN AJIAA Bajla ITUaMCTPOM d, MNepecaaromcero

BpAILAIOIIMI MO-MEHT M; IPOBEPUTH MPOYHOCTH IIMNOHKU HA CPE3 U MPOYHOCTH

COCIUHCHU Ha CMA-TUC.

XOI[ BBIITOJIHCHUA paﬁoTLI.

1.33HHC&TBYCHOBI/IC 3aJ1a41 U UCXOJHBIC JJAHHBIC B COOTBECTCTBHUH C BApUAHTOM

(Tabnuia 2)

2.BpIOpaTh pazMepsl MONEPEUYHOTO CEYEHUS MIMOHKH M0 Ta0iuLe 2.

Ta6nuna 2 - Micxoauble JaHHBIE K MTpakTHYecKoi padote Ne9

Marepu- Marepu- Mare-
N‘.’ M, N‘-) Ma NQ M’
d,mMmm ai d,mMm al d,Mmm puan
Bap. Hwm Bap. Hwm Bap. Hwm
CTYIHIbI CTyIHIbI CTYyIHIbI
1 25 70 10 |60 190 19 |30 80
2 |80 |15 | % |11 [s5 |10 = |20 (35 |90 |
3 |35 |80 § 12 |50 |i70| & [21 |38 |112 §
4 38 90 13 48 160 22 40
5 40 120 14 45 150 23 42
6 42 130 15 38 140 T 24 45 v
: ; 2
7 45 180 % 16 |35 120 § 25 |48 g
8 48 170 17 38 145 © 26 50 ©
9 50 190 18 |30 115 27 | 54

3.0npenenurs AJIMHY CTYHULIBI.

4, OHpe,Z[eJ'H/ITB JJIMHY IIIIOHKH, COIJIaCOBAaB €€ CO CTAHAAPTHBIM PAI0M IJINH

(Tabmuma 1).
5.1IpoBepuTh NPOYHOCTH MITOHKHU Ha CPE3.
6. [IpoBEpHUTH MPOYHOCTH COEAMHEHUS HA CMSITHE.
7. IIpoananu3upoBaTh NOJYYECHHBIE PE3YIIbTATHI.
8.CdhopmynupoBaTh BeIBO MO padoTe.
9. OTBeTUTHh HA KOHTPOJIbHBIE BOIPOCHI:
1).Ha3znauenue u ycTpOHCTBO IITTOHOYHOTO COCAMHEHUS?

2).Kakum 06pa3om 3aaroTcs pa3Mepsl MIMTOHKA?
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3).CdhopmynupoBaTh KpUTEpUU paboTOCIIOCOOHOCTH IIITOHOYHOTO
COCITUHECHUSL.

4).Cy1HOCTh IPOBEPOYHBIX PACYETOB COCIMHEHUS HA CPE3 U CMATHE?

CTpyKTypa oT4eTa 10 NPAKTHYECKOH padore

1.Homep u Ha3BaHME MPAKTUYECKOU pabOTHI

2.Ilens:

3.3amaHue K mpakTHUeCKOon padore.

4. VicxonHbie TaHHBIE:

5.0mnpenenenye pa3MepoB MONEPEUYHOTO CEYEHUS IIMOHKH.
6.0npeneneHue JIMHBI ITOHKHU.

7.1IpoBepka IMPOYHOCTH IIITOHKH HA CPE3.

8.IIpoBepka coeqMHEHUS HA CMSTHE.

9. OueHka pe3ysbTaTOB PACUYETOB.
10.BeiBoj 11O padore

11 OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

IIpakTnuyeckas padora Ne§8.
Ha3panue npakruyeckou padorbl: OnpeesieHUe TIIaBHBIX HEHTPAJIbHBIX
MOMEHTOB UHEPLIUU COCTABHBIX CEYECHUM.
I]enb:0cBOCHNE METOAUKH PAacu€Ta OCEBBIX MOMEHTOB COCTABHBIX CEUCHUI.
Ymenun:(3neMenTsl) — MPOBOAUTH HECIOKHBIE PACUETHI AIIEMEHTOB KOHCTPYKITHI
Ha YKEeCTKOCTh IIPH U3ruode;
-IIPUMEHATH NPU AHAIN3E MEXAHHYECKOTO COCTOSHUS MOHATUSA U TEPMUHOJIOTHIO
TEXHUUYECKOM MEXaHMKHU;
3nanusn: (akmyanuzayus)- METOJUKY BBITIOJTHEHUSI OCHOBHBIX PACUYETOB 110
CONPOTHUBIICHUIO MATEPHUAIIOB;

-MCTOOUKHU pacycTa 3JICMCHTOB KOHCTPYKHI/Iﬁ Ha KXCCTKOCTb IIpH n3ruoe.
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Teopernyeckuii MmaTepua.

[Tpu u3rube nonepevyHoe ceYeHUe CONPOTUBIIAETCS AePopMalu He
OJIMHAKOBO, TP pacyeTax HalpsHKEHUH T€OMETPUUECKUMH XapaKTEPUCTUKAMU
HOTIEPEYHOI0 CEUEHUS, BIUSIOIINE HA COITPOTUBIICHUE CEYEHUS
neOpMUPOBAHUIO, SBISIOTCS OCEBBIE MOMEHTHI HHEPIIMH:

1).0ceBoil MOMEHT HHEPLIUU OTHOCUTEIBHO OCU X - Jx

2).0ceBOM MOMEHT MHEPLIMU OTHOCUTENIBHO Oocu Y - Jy
OceBble MOMEHTHI MHEPITUU XaPaKTEPUIYIOT COTPOTUBIEHNUE CEUEHUS
IIOBOPOTY OTHOCUTEJIBHO COOTBETCTBYIOIIEN OCH.

I nagnvle ocu — 3TO OCH, OTHOCUTEIIBHO KOTOPBIX OCEBBIE MOMEHTBI MHEPLIUU

NPUHUMAIOT SKCTPEMaJIbHbIE 3HAUEHUS: MUHUMAJIbHBIN 1 MaKCUMAJIbHBIN.
Ocu cuMMeTpuu CEeUeHMs SIBISIOTCS ITIaBHBIMU LIEHTPAJIBHBIMHU OCSMU
[ nasnvle yenmpanvuvie Momenmul uHepyUU — YTO MOMEHTHI HHEPLUUU OTHO-
CUTEJIBHO TJIABHBIX OCEU, MPOXOASIINX YePEe3 LIEHTP TSKECTH.
Ocu cuMMeTpuM CEUEHHUS SIBISIOTCS ITIaBHBIMU LIEHTPAJIBHBIMHU OCSMH.
Momenmul unepyuu npocmeniuiux ce4eHui.

bh® hb*
1) nist mpsiMOyTOJIbHUKA U KBajipata J, = TR J, = 1

2) mia kpyra  Jx =Jy = 0,05d* rmed — muamerp xpyra

3) mis kombia  Jx = Jy = 0,05d* (1-¢* ), rumed — HapyKHBII 1MaMeTp KOJIbLIA,
c- koa(unmenT koybua ¢ =dgn/d; dsy — BHYTpPEHHMH JUaMETP KOJIBIIA;

Momenmui unepuuu OmHoOCUmMEIbHO napailieéjlbHblX oceit

Xo

x x
Pucynok 1 - Cxema aJist pacuera 0CeBbIX MOMEHTOB HHEPIIUHU
OTHOCUTEJILHO MapaJiyIeNIbHbIX OCEH.
J, =J,,+a*- 4

rae JX — MOMEHT MHEPIIMM OTHOCUTENBHO OCH XX,
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\JXo — MOMCHT MHCPIIMH OTHOCHTCIBHO OCH XoXo,

A— momanab CCUCHU, a — paCCTOSHHUC MCKIY OCAMU.

PexoMeHAalUM 110 BBINIOJTHEHHIO Pa0OTHI:
1.MOMEHT HWHEpPIUHU CIOXKHOU (QUrypbl SBISETCS CyMMOW MOMEHTOB HWHEPLUU
qyacTel, Ha KOTOphle ee pa30uBaroT. Pa3ouTh 3amannyio (Gurypy Ha mpocTeiiime
4acTH, I KaKIOW ONPENEIUTh IJIaBHbIE LEHTPAJIBbHBIE MOMEHTHI MHEPLUHU II0
W3BECTHBIM (POPMYJIaM.
2.MOMEHTBl  MHEpPUUH  BBIPE30B W  OTBEPCTHMM  MOYKHO  IIPEACTABUTH
OTPULIATEIbHBIMY BEJIMYNHAMH.
3.3aaHHBIE CEYEHHS] CUMMETPHUYHBI, VIABHBIE LEHTPAJIbHBIE OCH COBIIAAIOT C
OCSIMU CUMMETPHUHU COCTABHOI'O CEUCHMUS.
4 MOMEHTBI MHEPIIMU YacTE€H, YbH TJIABHBIC LICHTPAJIbHBIE OCH HE COBIIAJIAIOT C
IJIABHBIMH LEHTPAIbHBIMUA OCSIMU CEUEHHUS B LEJIOM, IEPECUUTHIBAIOT C TTOMOUIBIO
GopMynbl  JUIE  MOMEHTOB HHEPIMH OTHOCUTEJIBHO MapajljIeNIbHbIX OCEH.
Paccrostnue Mex 1y napajuieIbHBIMHA OCSMH OIIPEIEIIUTD 110 YEPTEKY.
Ipumep: [ 3ananHoro ceyeHus (puc. 2) BBIYUCIUTH IJ1aBHbIC IEHTPaIbHbIE

MOMCHTBI HHCPIIUH.

Pucynox 2 - [Inockas ¢urypa k npumepy.
Pemenne:
CeudeHne UMeeT JBE OCH CUMMETPUU, KOTOPBIE SBJISIOTCS €r0 IIaBHBIMU
HEHTpaJIbHBIMU OCcAMU. Pa30uBaem ceueHune Ha JBE MPOCTEUIINE (PUTYPHI:
npsimoyroibHUK (1) u nBa kpyra (I1).

MomeHT HHCPUHH IPAMOYTI'OJIbHHKA OTHOCHUTCIIBHO OCH X
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bh® _12d-(3d)’ _324d*

=2,7d*
12 12 12

J =

Ocb X (LIeHTpabHast OCh CEUECHUS) HE SIBJISIETCS] IEHTPAJIbHOM OCBIO KpYyTa.
CnenoBaTelibHO, MOMEHT MHEPLIMU KPyTa CIEAYET BBIYUCISTH MO (hopmyJie
J"M=J" +a?. A= 0,05d*+(0,6d)*[r-(0,5d)]>= 0,05d*+0,25-w- d*=0,05d*+0,2826"=
=0,3326 d*
rae J!' =0,05d%; A =nR? = 7(0,5d)?
Torma J, =J! -2-3" =2,7d%* 2:0,3326d*=2.0348 d*.
Ocb y gBAsieTCs LEHTPAIBHOU JIJIsl MPSMOYTOJIbHUKA U KpyroB. Clie1oBaTeNbHO,

hb?® 3d - (1,2d)*

Jy=1!-23!' === -2.0,05d" = ~01d* =0,332d"
12

3ajaHne K nIpaKTH4ecKoii padore:
BeluncnuTh riaaBHbIEC HEHTPAIbHBIE MOMEHTBI MHEPLIUH CEYEHUI OTHOCUTEIBHO
ocu X.
Xoa BbINOJIHEHHUS padoThlI.
1. 3amucarh yclnoBU€ 3aJaHUS U UCXOHBIE JAHHBIE B COOTBETCTBUHU C
BapuaHToM (Tabnuual).

Ta6muna 1- Mcxoauble qaHHbIe K IpakTHaeckoi padore Nel(

Ne oy 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13

Bap

di | gy | - - |90 | - |100] 82 | - - | 96 | - | 98 | 84
MM

Ij'; - |12 | 14 | 16 | 14 | 20 18 | 10 | 12 | 14 | 18 | -
h - | 80 | 84 | - | 86 | - 90 | 92 | - | 94 | - ;
b - |38 | 3 | - | 40 | - 42 | a4 | - | 50 | - ;
a | 48 | 52 | 56 | 60 | 58 | 48 | 48 | 56 | 60 | 64 | 48 | 52 | 56
hy | 8 - - 12 |- - 12 | - - 10 | - - 12
b: | 10 | - - | 30 - 20 | - - 2 |- - | 18
h | - | 20 | - - 8 | 30 | - | 22 | - - 10 | 32 | -

Tabnuua 1- (mpopomwkenue) Vcxonansle qaHHbIe K TpakTudeckoil paboreNel().

Ne |14 | 15 16 17 18 19 20 21 22 23 24 | 25 | 26
Bap

cxe- | g B r i e a 6 B r b1 e a 6
Ma
d | - | - oo | - [100|8 | - | - [104] - |8 |90 | -
MM
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d2 | 14 | 16 | 18 | 20 | 32 - 0 | 8 | 20 | 20 | 22 . 8
MM
9% | 98 | - [110 | - - 102104 ] - [110] - - [ 80
b | 40 [ 50 | - [ 60 - - |62 | 70 - 60 | - - | 50
. | 60 [ 58 | 48 [ 48 [ 50 | 52 | 54 | 56 | 50 | 52 | 48 | 46 | 48
hy | - - 20 | - - 18 | - - 16 - - | 20
by | - | 25 | 38 | - - |25 [ - a0 | 32 - - | 30
h, | 18 | 12 | - 10 | 18 - | 28 | 20 - 12 | 16 | - | 30

2.BBIMOTHUTE ACKU3 IOCKOH (UTYPHI C YKa3aHUEM 3a/IaHHBIX Pa3MEPOB B

COOTBET-CTBHHM C Tabnuieit 1 u pucynkom 3.

dy

|

I d;

\ N\ \\
A \\\53\\\\\ NN

7

) 6)

NI
%

N !\\ \

.

N
N

.

\\\\10‘ N k \\\\\\\:\\\
XY MR
b
2) 9) 2

Pucynok 3 - Dcku3bl miiockux (uryp K npakruueckoit padore NelQ
3.Pa36uTth Gurypy Ha npocreuiire reoMeTpuIeCcKue.
4. YKa3aTp MOJOKEHUE TJIABHOW LIEHTpaIbHOU ocH X.
3. Yka3zatp nosioxkeHue oceir X B KaK10M NMOJIy4eHHOU (pUrype, ykazarhb
PacCTOSHMS OT JAHHBIX OCEM 10 COOTBETCTBYIOIIEH LIEHTPAIBHOM OCH X.
4. OnpenenuTs 0OCeBble MOMEHTHI MHEPLUHU KaXKI0M (UTYpbl OTHOCUTENBHO IIEHT-
pasibHO# ocu X 10 COOTBETCTBYIOLIUM (OpMyJiaM.
5. Onpeaenutb 0CEBOM MOMEHT MHEPLIUUA COCTABHON (UTYPBhl OTHOCUTENIBHO IIEHT-

paJibHOM ocH X.
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8. ChopmynupoBaTh BBIBOJ MO padoTe
9.0TBeTUTHh HAa KOHTPOJIBHBIE BOIIPOCHI.

1).Yto xapakTepu3yroT 0CEBbIE MOMEHThI HHEPLIUU NONEPEYHBIX CEYEHUN?

2).Kak u3mMeHuTCs 0CeBOM MOMEHT MHEPIIUU KPYTJIOTO MOMEPEYHOr0 CEUEHUs
IIPY YBEJIMYEHUU AUAMETPA BIBOE?

3).3anuiuTe GOpMyIIBI A OMPECIICHUs OCEBOTO MOMEHT WHEPIIMA OTHOCH -
TEJIbHO OCU X JUIsl KpYyTa, MPSAMOYTOJIbHUKA U KOJIbIIA.

CTpykTypa oT4YeTa M0 NPaKTU4eCKOoi padore.
1.Homep u Ha3BaHME MPaKTUUECKON PabOTHI
2.1enb:
3.3amaHue K MpakTUUECKON padboTe:
4.3cku3 GuUrypsl.
5. Pa3z0uBKka Qurypsl Ha IpoCTEHIIINE TEOMETPUUECKUE.
6. OnpezeneHne 0CEBbIX MOMEHTOB UHEPLIMH KaX 101 (PUTypbl OTHOCUTEIBHO
LEHT-pAJIbHON ocH X.
7. Onpezaenenne 0CeBbIX MOMEHTOB UHEPLIMM COCTAaBHOM (DUTYpbI OTHOCUTEIBHO
LHEHTPAIBHOU OCH X.
10. BeiBoa o pabore.
11.01BETHI HA KOHTPOJIBHBIE BOIPOCHI.
-IIpakTHyeckas padora Ne9
Ha3Banue npakTnuyeckoii padorbl: BeinosHeHue pacueToB Opyca Kpyrjioro
NONEPEYHOr0 CEYEHHsI HA POYHOCTD U KECTKOCTh IPU  KPYUYEHUHU.

Ilenw: OcBOEHNE METOIUKH PACYETOB HA MPOYHOCTh U KECTKOCTh MPHU KPYUECHHH.
Ymenua: - onpenenars xapakTep Harpy>KE€HUs U HaMPSKEHHOE COCTOSTHUE B TOUKE
AJIEMEHTAa KOHCTPYKLINH;
-BBIMOJIHATH HECIOKHBIE pACUEThI HA TPOYHOCTH U KECTKOCTh MPU KPYUECHUH;
3nanua (axkmyanuzayus). METOAUKHU BBITIOJIHEHUS pACYETOB 110 COMPOTUBIIEHUIO
MaTepHaos;
- METOJUMKH pacyeTa 3J€MEHTOB KOHCTPYKIIMM HAa MPOYHOCTH, )KECTKOCTh MPHU

KpYy4EeHUU;
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Teopernyeckuii MmaTepua.

KpyuyeHnuem Ha3bIBaeTCsl Takoil BUJ HarpyXeHUs, MpPU KOTOPOM B
MONEPEYHOM CEYEHUU DJJEMEHTAa KOHCTPYKIHMH BO3HHMKAaET TOJBKO OJUH
BHYTPEHHUH CHJIOBOW (HDaKTOp — KPYTALIUIl MOMEHT M ,.

Benuunna KpyTsmiero MoOMeHTa B JIIOOOM TONEPEYHOM CEUYCHUU
ompejeNnsieTcss  anreOpanyeckod  CyMMOW — CKPYYMBAIOUIUX  MOMEHTOB,
MPWIOKEHHBIX K OCTaBmedcs 9acTu. M /=) Mioerq (1). Tlpm ompenenenun
KpPYTSIIEr0 MOMEHTa B JIIOOOM TOMEPEYHOM CEUEHUU HCIOIb3YETCS METOJ]
CECUYCHHUU.

Ckpy4uBaromii MOMEHT CUMTACTCS TOJIOKUTEIbHBIM, €CIIH OH
CTPEMUTCS MOBEPHYTh OCTABILIYIOCS YacCTh IO YaCOBOW CTPEJIKE IPU B3IIIAAE CO
CTOPOHBI PACCMATPUBAEMOTO CECUCHUS.

Cywinocmo npoeepounozo pacuema Ha RPOYHOCMb IPU KPYUYCHUH 3aKII0YA-CTCA
B ONPEJICTICHUN MAaKCUMAJIbHBIX HAMPSHKEHUN B HAMOO0JIEE ONACHOM CEUCHUU U B
CPaBHEHHMH UX C BEJIMUMHOM JIOMYCKAEMBIX HAMPSHDKEHUH, T. €. IPOBEPUTH

BBITIOJIHC-HUC YCJIOBUA IIPOYHOCTH HA KPYUCHHUC.

r = Mina ([ ]
KP max —Lxp
W

p
rie Mzuax— HanOoIbIINI KpyTAIIUA MOMEHT , HMm
[tp] - mOmyckaemoe KacaTenbHOE HanpsHKEHUs Kpydenus, H/mm?
Wp— noJSpHBIi MOMEHT CONPOTUBIIEHHS TONIEPEYHOTO CEUEHUS, MM -
reOMETPHYUCCKask XapaKTEPUCTUKA TPOYHOCTH MOMIEPEYHOTO CCUCHUS TIPH
KPYYEHHH, 3aBUCSINAS OT (JOPMBI M Pa3MEPOB MOMEPEUHOTO CEUCHUS;

Wp= 0,2d*~ 1151 Kpyr10ro nNonepevHoro ceueHus;

Wp = 0,2 d® (1-a*) — 15 xonbIieBOro ceuyeHus

rae o - Ko3QQOUIMEHT KOoJblla a = F"

Cyuwocmb npoeepovuroco pacuema 3iemMenma KOHCmpyKuuu na

JdcecmKocmb 11pU KPYUCHHH 3aKJII09aCTCA B OIIPCACIICHUN
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MaKCUMaJIbHOI'O OTHOCUTCIIbHOI'O YIJIa 3aKpYy4YHMBaHUA U B CPABHCHUU

€TI0 BCJIMYUHLBI C JOITYCKACMBbIM 3HAYCHHUCM, T.C. IIPOBCPACTCA

M
Zmax <
G-I —[%]’

p

BBITIOJIHEHHE YCIOBUS )KECTKOCTH: Pomax =

rae G — MOIyJIb TIONIEPEYHOM YIPYrOCTH, XapaKTEPU3YIOIIHI KECTKOCTh
MaTepuasa [Py KPydeHHH;
|- OJIAPHBIA MOMEHT MHEPIMH MOTIEPEUHOTO CEYEHHs, MM
reoMeTpHYECKasi XapaKTEPHCTUKA KECTKOCTHU MONEPEYHOrO CEUCHUS
IpY KPYYEHUM, 3aBHCSMIAs OT (GOPMBI M pa3MEPOB MOIEPEUHOTO
CCUCHHUS,

-JUIs1 Kpyra I, = 0,1d%, mm*;

-1y Kpyrosoro koibia | = 0,1d%(1-a%),

riae o- KodhpuIKeHT Konpla a = —>

d
PacueTsl Ha MPOYHOCTH U KECTKOCTh MPOBOJUTCS JIJIs1 HanboJee
OMac-HOTO y4acTKa, OMPEACISIEMOTO 0 3MIOPE KPYTALIUX MOMEHTOB T10
BEJINYMHE MaKCUMaJIbHOTO KPYTAILIEr0O MOMEHTA.
Oniwopa kpymawux momenmos (IMz) — rpaduk pacnpenercHus
KpPYTSIIMX MOMEHTOB 10 JUTHHE Opyca.
Ilpasuna nocmpoenus IMz.

-IPOBOJIUTCS 0a30Bast JTUHUSI SMIOPHI MapAIETLHO OCH Z,

-0a3oBasi JIMHUS DIIOPHI Pa30MBAETCs Ha YYACTKU MEPIEHIUKYISIPAMH,
OMYIIEHHBIMM W3 TOYEK MPHJIOKEHUS CKPYYUBAIOIIUX MOMEHTOB Ha
0a30BY10 JINHUIO;

-Y4aCTKU HyMEPYIOTCS;

-OTpeIeIACeTCS Ha KaKIOM y4acTKe BEJIMUMHA KPYTAILIEero MoMeHTa (1o ¢.
1), ucronb3yst METO/ CEUCHMUIA;

-cTpoutcst OM; B BUJIe IPSMBIX JTMHUN, TAPALICIbHBIX OCH C OpJAUHATAMHU
B COOTBETCTBHUU C OMPEACICHHBIMU paHEE 3HAUYCHUSIMHU KPYTAILIUX

MOMCHTOB.
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Konmponv npasunvnocmu nocmpoenus snopvl Kpymauux MOMeHmMog.
1.9M; — npsimas, napasuieabHas 0a30BOM JIMHUY.
2. DM, ckaukoo0Opa3HO U3MEHSET CBOE 3HAUCHHE B TOUKAX MPUIIOKEHUS
CKpPYYMBAIO-IIMX (BHEIIHUX ) MOMEHTOB, BEJINUMHA CKauKa OIPEIEIsIeTCs

BEJINYNHOW CKPYUYM-BAIOIEr0O MOMEHTA.

3ajaHue K TNpakTU4Yeckoil paodore: I[IpoBepuTh MNPOYHOCTL U IKECTKOCTh
CTAIBHOTO Baja [JII CXEMbl HarpyeHus (PUCYHOK]) COOTBETCTBYIOIICH
BapuaHTy. [IpoaHanm3upoBaTh TIOJyYCHHBIC PE3yJbTAaThl, B Ciy4ae He
BBITIOJTHEHUS YCJIOBHM TIPOYHOCTH U KECTKOCTH TPEIJIOKUTh BapUAHTHI
oOecrieueHust TPOYHOCTH M JKECTKOCTH.
Xoj BbINOJTHEHHUS PpA00ThI
1. 3ammcaTh 3a7aHUE ¥ UCXOAHBIC JAHHBIC B COOTBETCTBHH C BAPUAHTOM TIO
tabnurel.

Ta6muna 1 - Mcxoguble JaHHBIC K TpakTHUecKOl padore Nel2.

° PasMepbl - Jomyckaemoe | |
c% E HOIIEPEYHOTO g Mommocts, kBT . © | kacarenbHoe E = E
% 5] E S % | nanpmxenne | 8 E E
8 o % o CEYEHHSI,MM é P 5 § [, é @ g
= |28 Prl | P » B E.38¢%
5 H\ MM? N6 ERE
1 d=20 1 35 20 15 20
2 d=25 2 150 100 50 45
~
=
3 =2 d=30 3 40 | 25| 20 25
4 d=35 4 110 60 30 35
5 d=40 5 40 15 25 30 25 0,016
6 d=45; do=40 6 130 90 40 45
7 S d=55; do=48 7 100 65 25 35
8 % d=64; do=56 8 90 45 20 20
9 . d=75; do=65 9 120 30 30 20
10 d=70; dp=60 10 80 55 35 25
11 D=48 1 110 50 40 20
12 d=58 2 90 65 25 30
13 5 d=65 3 65 35 20 25
14 § d=38 4 140 110 60 45 20 0.02
15 d=45 5 120 80 40 35
16 d=56 6 15 10 35 16
17 d=34 7 75 80 25 40
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18 d=52 8 65 | 55| 25 20
19 d=65 9 45 | 50 | 35 23
20 d=48 10 [ 8 |[65] 45 30
21 D=45 d=38 1 50 [ 40 | 30 28
2| g D=68 d=60 2 70 [ 60 | 40 25
o)
23| 8 d=75; d=68 3 55 | 40 | 18 32
24 | 8 d=85; d=78 4 65 | 55 [ 35 35 30 0.022
25| £ d=56; d=50 5 40 | 30 | 30 16
26 | 2 d=86; d=76 6 | 100 [ 18 [ 50 20
27 d=80; d=75 7 90 [ 25 [ 40 20

2.BBINOTHUTE CXEMY Harpy»X€Husl B COOTBETCTBUU C Tabimuen 1 u pucyHkom 1.

e aney il

My My

w [ l‘Ez_é @ [
B L1 I | R

My

Pucynok 1 - Cxembl Harpy>XeHus K mpakTuyeckor padorte Ne9
3. OnpenenuTs BEIMYUHY CKPYUMBAIOLINX MOMEHTOB

3
m=P 10

HM

b

w
rae P — momuocTh, kBT

® — yTII0Bas CKOPOCTh, ¢t
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4. OnpenenuTh ypaBHOBEIIMBAIOIIUI MOMEHT U3 YCIOBHSI pABHOBECHSI:
Zmiz OCT. 4. =0
5.Mcnonb3yss METON CE4YeHMM [ KaXJOr0 Yy4acTKa ONPENENIUTh BEIUYUHY
KPYTAILEr0 MOMEHTA U IOCTPOUTH 3MIOPY KPYTAIMMX MOMEHTOB DMz,
6.J1511 HauboJee ONacHOro yyacTKa Baja (CM. 3MI0pYy KPYTSIIIMX MOMEHTOB)
ONPENENIUTh MAKCUMAJIbHbIE HANPSYKEHNS KPYUEHHS B IONEPEYHOM CEUECHHUH.
7.11ony4yeHHOE 3HaYCHUE HANPSKEHUSI CPABHUTD C TOIYCKaeMbIM HAPSKEHUEM
Y CEJIaTh BBIBOJ O TPOYHOCTH.
8.ITpoBepHUTH BBIITOJIHEHUS YCIOBHE KECTKOCTU U CIETATh BBIBOJ 00 00eCIIeYeHUH
KECTKOCTH.
9. B ciyyan HEBBINIOJIHEHUS OTHOTO U3 YCIOBUM IPEIIOKUTH BO3ZMOKHBIE
BApUAHTHI X BBIIIOJIHECHHUS.
10. ChopmynupoBath BBIBOJ MO padOTe
11. OTBETUTH Ha KOHTPOJIBHBIE BOITPOCHI:
1).Kakue BHeLIHME Harpy3KHu CIOCOOHBI BBI3BATh KpyueHUE?
2).Ha3zoBuTe BHyTpEeHHHI CHIIOBOH (haKTOp, BOZHUKAIOIIUHI MTpU KpyueHuu. Kak
OIIPENIETISAETCs €r0 BEIMYMHA U 3HAK B JIFOOOM MONEPEYHOM CEUEHUN?
3).CyumHOCTh MPOBEPOUYHBIX PACYETOB HA MPOYHOCTH M IKECTKOCTh MpHU
Kpy4yeHun?
4).HazoBuTe reomeTpryecKkue XapakTepUCTUKU KECTKOCTH U MPOUYHOCTH IOTIe-
PEYHOI0 CEYEHUs MPU KPYUEHUU.
CTpykTypa oT4eTa 10 NPAKTHYECKOH padore
1. Homep u Ha3BaHue pabOTHI.
2.Ilenb
3.3agaHue U UICXOAHBIE JAHHBIE
4.Cxema HarpyXeHus
5.0mnpeneneHre BeIMYMHbBI CKPYYMBAIOIINX
MOMEHTOB.

6. OnpenesieHne BeJIMYMHBI YPABHOBENIMBAIOIIETO MOMEHTA.
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7.IlocTpoeHue M0PhI KPYTSIIMX MOMEHTOB U OIIPEACIICHUE TTOJIOKEHHUS
HanOoJIee OMaCHOIO CEYCHHUS.
8.0mpeenenne BeMTMYNHB MAKCUMATLHBIX HAIIPSKECHUN KPYUSHUS.
9.Br1BOJ1 00 0OecrieueHuH MPOYHOCTH.
10. IIpoBepka keCTKOCTH HanbOJIee OMACHOTO CEYCHHS.
11. BeiBog 00 oOecrieueHNH JKECTKOCTH.
12. BeiBoa 1o pabore.

13. OTBeTHI HA KOHTPOJIBHBIE BOIIPOCHI.

IIpakTnueckoe 3ansaTue Ne 10.

Ha3sanue npakruuyeckou padorsl: [locTtpoeHne amop nonepevHbIx
CHJI U M3rHOaroIuX MOMEHTOB.
eab: 0cBOEHHE METOAMKHU MTOCTPOEHUS S0P NONEPEYHBIX CHJI U U3THOAIOIIHNX
MOMEHTOB.
Ymenua (3nemenTsI):- onpenensaTh XapakTep Harpy>KeHUsl U HaNpsKEHHOE
COCTOSIHUE B TOUKE 3JIEMEHTA KOHCTPYKLUU;
-BBIIIOJIHATH HECJIOKHBIE pacyeThl Ha MPOYHOCTD IIPU U3THOE;
3nanun (akmyanuzayus):): - METOJMKH BBITIOJTHEHUS! A0CHOBHBIX PAacyYeTOB IO
CONPOTHBIICHUIO MATEPHUAIIOB;
- METOJIMKHM pacueTa 3JIEMEHTOB KOHCTPYKLIUNA HA MPOYHOCTH MPHU U3rHOE;

Teoperudyeckuii MaTepuaJl

N3rub — 910 Takoit Bu Harpy>keHus Opyca, mpu KOTOPOM B €0 TOTIEPEUHBIX
CE-UCHUSX BO3HHUKAIOT M3rudaromue MoMeHThl. 3rud, mpu KoTopoMm B
MOMEPEYHBIX CE-UYEHUSIX KPOME U3ru0aI0INX MOMEHTOB BOZHUKAIOT U TIOTIEPEUHbIC
CUJIbI, HA3bIBAET-CSl IIONIEPEUHBIM; €CJIY MTONEPEUYHBIE CUIIbI HE BO3HUKAIOT, TO

M3ru0 Ha3BIBACTCS YHUC-THIM.

Benuuuna nonepeunoii cunvl B i1000M MOMEPEYHOM CEYEHUU ONPEIEISIETCS

anre0-panyecKkor CyMMOM BHEIITHUX CHUJI, MPUJIOKEHHBIX K OCTABIICHCS YaCTH:

Qy :Z Fiy OCT.H.
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IIpasuno 3naxoe nonepeunvix cui: IOTIEPEYHAS CUJIAa CUUTACTCS
TIOJIO-)KUTEIIHOM, €CJIH: BHEIIHSISI HArpy3Ka CTPEMUTCSI IOBEPHYTh
OCTaBIIYIOCS YaCTh BOKPYT PaCCMAaTPHBAEMOT0 CEYCHUS 10 YaCOBOM

CTPCIIKC, CCJIK IIPOTUB 4acOBOM CTPCIIKH — OTpHHaTeﬂbHOﬁ.

Hzeubarowuii momenm B IPOU3BOIBLHOM MOTIEPEYHOM CEUECHUHU YHUCICHHO
paBeH airedbpandeckoil CyMMe MOMEHTOB BHEIITHUX CHJI, IPHIIOKEHHBIX K OCTaB-
IICHCS YaCTH OTHOCUTENBFHO paccMaTpuBaeMoro cedeHHs:M x =Y M ceq(Fiyocr. +.)
Ilpasuno 3naxos useudarowux momenmog: ( TPHU MBICICHHOM 3aKpEIUICHUU B
paccMaTpMBaeMOM CEUEHUH), HW3THOAIOIIEeMy MOMEHTY MpPHUIHCHIBACTCS 3HAK
TUTFOC, €CITA BHEITHSS HArpy3Ka U3TH0AeT OCTABIIYIOCS YacTh BHIMYKJIOCTHIO BHH3,

CCJIM BBIITYKJIOCTBIO BBEPX — TO 3HAK MUHYC.

Ilpasuna nocmpoenus InOp nonepeuHvlIxX CUl O XapaKmepHoiM MmoYKam:

1. B KOHLIEBOM Ce4YeHHUHM TONEPEUHAasi CUJIa paBHA HYJIIO, €CIIU HE MPUIIOKEHA
COCpEIOTOUYECHHAs cujla (AKTUBHAS I PEAKTUBHAS).

2. TlonepeyHas cuia CKAYKO0OPa3HO U3MEHSET CBOE 3HAUCHHE B CCUCHUU, B
KOTOPOM NPHIIOKEHA COCPENOTOUEHHAS CUJIA, BEJIMYMHA CKayKa paBHA
BEJINYMHE NMPUIIOKEHHOMN CHUJIBI.

3. Ha yuacTke, Harpy»k€HHOM paBHOMEPHO pacIipeeICHHON Harpy3Kou, dmopa
n300pakaeTcs NpsIMOM JIMHUEH, HAKIIOHEHHOM K OCH OaJIKu.

4. Ha ygacTtke, CBOOOTHOM OT JICHCTBHSI paBHOMEPHO paclpe/ieIeHHON Harpy3KH,

SIII0pa- npsMasd JUHUA, IapaJlyICIIbHAA OCH.

Ilpasuna nocmpoenus InOp u3UOAOUUX MOMEHM 08 NO XAPAKM EPHBIM
mouKam:
1.B koHIIeBOM cedyeHMH M3TrHOaroNIMii MOMEHT PaBEH HYJIIO, €CIU HE MPUJIOKEH
BHEIIHUN COCPEOTOYCHHBIA MOMEHT. ECIIM %€ B KOHIIEBOM CEUYCHUH MPUIIOKECHA

napa Cuii, TO U3ru0aroinii MOMEHT PaBEH MOMEHTY MPUIIOKEHHOM Haphbl.

2.M3rubaroniyii MOMEHT CKa4YK000pa3HO N3MEHSET CBOC 3HAUCHUE B CEUCHUH, B
KOTOPOM MPHIIOKEH COCPENOTOUCHHBI MOMEHT, BEJIMUMHA CKauKa paBHa

BEJIMYMHE IIPUIIOKEHHOTO MOMEHTA.
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3.Ha yuvactke, Harpy>k€HHOM PaBHOMEPHO pacHpelleJIEHHON Harpys3kou, smropa
n300pakaeTcs KBaapaTuuHoi napadoiioi, oOpalieHHON HaBCTpeUy Harpys3Ke.

4.Ha y4dactke, CBOOOJHOM OT JCUCTBUS PAaBHOMEPHO PACIPEIECICHHOW HArpy3KH,
AMIOpa — HAKJIOHHAS TIPsiMasl.

5.Ha ydacTke AEMCTBHSI PaBHOMEPHO DPACHpPEACICHHOM HArpy3Kh B TOYKE, TIe
AMIOpa NOMEPEYHBIX CUJI IUIABHO MEPEXOJUT YEPE3 HOJIb, Ha BIIOPE M3THOAIOIINX
BO3HHMKAET IKCTPEMYM.

AHanu3 3MI0pbl U3rUOAIIIMX MOMEHTOB MO3BOJISIET ONPENEIUTh MOJOXKECHHUE
HamOoJiee OMAacHOro ceyeHus (MO BEJIMYMHE MAaKCUMAaJbHOTO W3TrMOaroero
MOMEHTA).

Konmpons npasunvnocmu nocmpoeHHbiX INIOP:

1.9Q ckauko00pa3HO U3MEHSET CBOE 3HAYEHHE B TOUKaX MPUIIOKEHUSI COCPEAO0TO-
YEHHBIX CHJI, BEJIMYMHA CKAuKa OMPEAEIIAEeTCS BEIMUYMHON NPUII0KEHHON CUJIBL.

2. 9Q — npsimas, mapaieIbHasi OCH SITIOPHI Ha yJacTKaX, CBOOOIHBIX OT ACHCTBUS
PaBHOMEPHO paCIpeeICHHOM Harpy3kd W HakKJIOHHAas MOpsMas Ha ydacTKax
JEHCTBUSI PABHOMEPHO PacIpeiesIeHHON Harpy3KH.

3. OM ckaukooOpa3HO HM3MEHSIET CBOE 3HAYEHHE B TOYKAaX IMPHIIOKEHHUS COCpe-
JOTOYECHHBIX ~MOMEHTOB, BEJIMYMHA CKayKa OMNpENeiseTcs  BEIMYUHOU
MPUIOKEHHOTO MOMEHTA.

4.OM- HakJIOHHas TpsMas Ha Y4acTKax, CBOOOJIHBIX OT JECUCTBHUS PAaBHOMEPHO
pacripe/ieJIeHHON Harpy3ku U mapadoiia, oOpallieHHasi BBITYKJIOCTbIO HABCTpEUY

Harpy3Kke Ha y4acTKax JIeMCTBUSI paBHOMEPHO paclpeieIECHHONW Harpy3KHu.
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IIpumep: [TocTpoUTh SIIOPHI MOMEPEUHBIX CHII U U3TUOAIONTUX MOMEHTOB (puc. 1)

PY
Ra=45kH m=/0‘_’"/"" Ro=20xH
25kH g =SKH/m o
i
- y h i 4 in‘ r ¢ 1 ¥ s
2m_ TN om )l em s 53
20 . 20 _]!_7 5
o — J @_L_’_ . ™ = o gy -3 oy [xH)
| L s
25 J 55 40
1
o) o — oM (KH#)
@‘ ‘ 10
| 3
50
Pucynok 1 - PacueTHas cxema k mpumepy.
Pewenue:

1.Onpenenenrie peakuuii CBsA3€Eil.
1.1.Y Mpy =0; -25-2+10+(5-8) -6 —Rg-10=0
-Rg-10 =50-10-240; Rg =20 (xH)
1.2.> Mp=0; -25-12+RA-10+10—(5-8) 4=0;
Ra -10 =300 —10 +160; R = 45 (xH)
1.3.IIpoBepka NpaBUIBHOCTHU PELIEHUS: 10Ka3aTh, 4To ) Fiy = 0
Y Fiy =-25+45-(58) +20 = -65 + 65 = 0.
2.IToctpoenue smropbl momnepednsix cui (IQy)
Qv = . Fiyocr, KH
Qyo =-25 (10 mpaBUITy KOHLIEBOTO CEYECHN)
QuePya =-25; QP =-25+45=20
Qvc =-25 +45=20; Qvg = - 20 (0 npaBmIy KOHIEBOIO CECUEHUS)
3. IToctpoenue 3mropbl H3rubdarImx MOMEHTOB (DMy)
M x=> M ceu (Fiy ocr. u.), KHM
M s, = 0 (1o mpaBuy KOHIIEBOTO CEUECHUS)

MXA: -252=-50
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Mo, = -254+452=-10
M e = -254+452 +10=0
M g =0 (1o mpaBuUly KOHIIEBOTO CEYEHUS )
Ha yyacTke nelicTBUs paBHOMEPHO paclpeesieHHON Harpy3ku DQyIIaBHO
nepexoauT gepes «0», Mo3TOMy Ha 3II0pe U3THOAIOINX MOMEHTOB B Touke K
BO3HHUKAET IKCTPEMAITBHOE 3HAUCHUE MOMEHTA.

N3 ycnoBus Qyk = 0 onpenensiem anuny ydactka BK (puc.2)

?=5K///M | 20K H
S
x |

Pucynok 2 - Cxema aJist onpeeneHus 3KCTPEMaIbHOIO MOMEHTA.
Qu=-20+5x=0; 5x=20; x=4(m)
Onpenennum MOMEHT B Touke K:
Mg =20- x — (5- x) 'x/2=20-4—-5-4-2 =40 (xHwm)
3ajaHne K IpaKTH4ecKoil padore:
J71st 3a7JTaHHBIX CXEM Harpy>KeHusl 0ajloK: OMpeIeINTh PEaKIuu CBs3EH,
MOCTPOUTH AMIOPHI MOMEPEUHBIX CUIT M U3THOAIOIITMX MOMEHTOB (PUCYHOK 3),

OIPCACIUTD ITOJIOKCHHUC HanboJiee OMacCHOI'0 CEUCHHUS.

1.3anmcaTh 3amaHue U BHIOPATh UCXOHBIC TAHHBIEC B COOTBETCTBHH C
BapuUaHTOM no Tabmuie 1.

Ta6muma 1 - Mcxoansie naHHBIC K TpakTHUecKoit padore Nel3.

Ne
BapH- Ne cxembl F1 kH F2 kH g, kH/™m m, KHm
aHTa
1 1 6 12 4 4
2 2 8 -6 2 5
3 3 10 -8 8 6
4 4 12 15 10 8
5 5 20 50 15 10
6 6 5 19 20 25
7 7 8 20 32 16
8 8 14 23 6 50
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9 9 25 28 8 42
10 10 30 17 10 18
11 1 32 16 16 10
12 2 16 5 30 5
13 3 4 42 28 o5
14 4 3 30 8 8
15 5 7 20 5 16
16 6 9 19 14 32
17 7 19 4 6 4
18 8 28 16 10 8
19 9 30 5 8 10
20 10 20 10 4 6
21 1 7 26 2 4
22 2 8 20 12 5
23 3 40 35 20 18
24 4 24 20 3 14
25 5 18 25 10 12
26 6 25 15 10 4
27 7 19 20 25 18
2.BBINOJHUTE CXEMY HAarpy»eHUsl B COOTBETCTBUU C BApUAHTOM 10 Tabiuue 1 u
PHUCYHKY 3.
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Pucynok 3 - CxeMbl Harpy>keHus K npaktudeckoi padote NelO.
3.0npenenuTh peakiuu CBs3el (s ABYX OMOPHOM Oasku):
3.1.3aMEHUTH CBA3M PEAKLIUSIMU CBSI3EH;
3.2.cOCTaBUTh YpaBHEHUS PABHOBECHS U ONIPEICIUTh PEAKIIUU CBA3CH;
3.3.1pOU3BECTH KOHTPOJIb MPABUJIBHOCTH OIPEACIICHHBIX PEAKIIMA.
4.Iloctpouts IQ:
4.1.onpenenuTh BEIUYUHY TONEPEYHON CHIIBI B XapaKTEPHBIX TOUKAX (B CEYCHUSIX
MPUIOKEHUS COCPENOTOYEHHBIX CUJI pacyeT MPOU3BECTH JIBAK/IbI: CJIEBA U CIIPaBa
OT CEUCHMUS);
4.2. noctpouth IQ MO NOTYYEHHBIM OPJIMHATAM.
5. ITocTtpouts OM:
5.1. onpenenuth BEIMUMHY U3THOAIOIEr0 MOMEHTA B XapaKTEPHbIX TOUKax (B ce-
YEHUSAX MPUIIOKEHNS COCPETOTOUYEHHBIX MOMEHTOB PACYET IPOU3BECTU ABAMKIBIL:
CJIeBa U CIIpaBa OT CEUCHUs);
5.2. mocTtpouth OM 10 NOIYYEHHBIM OpAHHATAM.
6. [IponsBecT KOHTPOJIb MPABUIBHOCTH MOCTPOEHHBIX JIIOP.
7. OnpenenuTsh MojJoKeHUEe HanOojIee OMacHOTO CeYSHUS.
8. ChopmynupoBath BBIBOJ 1O paboTe.
9.0TBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI.
1).Kakue BHyTpeHHUE CHIIOBBIE (DAKTOPHI BO3HUKAIOT B MOMEPEYHBIX CEYCHUIX
IPU MONEPEYHOM H3rude?
2).3anumuTe GopMyIy AJi ONpeneNeHUs MONEPEUYHON CUIIbI, YKAKUTE
IIPaBUJIO 3HAKOB.
3).3anumure GopMysy s onpeaeaeHus U3rudaroIero MOMEHTa, YKaKuTe
IIPaBUJIO 3HAKOB.
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4).00bsicHUTE IPUYMHY CKAaUK00Opa3HOro u3MeHeHus opauHat 9Q u OM .
5).C kako#t nenbto ctposarcs 9Q u SM?
CTpykTypa oT4eTa N0 NPaKTHYeCKOl padoTe
1.Homep 1 Ha3zBaHue pabOTHI
2.Ilensb:
3.3agaua Nel.
3.1.CxemaHarpyeHusl.
3.2. Ucxo1HbIE TaHHBIE:
3.3. Pacuer peakuuii cBs3€il.
3.4. OnpeneneHue BEIMYUHBI TOMIEPEYHOM CUIIBI B XapaKTEPHBIX TOUKAX U
noctpoenue Q).
3.5. Onpenenenue BeIMYUHBI U3TUOAIONIETO0 MOMEHTA B XapaKTEPHBIX TOUKAX U
noctpoenue OM.
3.6. KOHTpOJIb NPaBUIBHOCTH IMOCTPOEHHBIX JITIOP.
3.7. OnpeneneHue MOI0KEHUS HanboJiee OMacHOro CEYCHUSI.
4. 3apmaya 2.
4.1.CxeMaHarpyxeHusl.
4.2. UcxonHble JaHHbBIC:
4.3. OnpeneneHne BEIUYUHBI MIOTIEPEYHOM CUJIbI B XapAKTEPHBIX TOYKAX U
noctpoerue Q.
4.4. OnpeneneHre BETUYMHBI U3THOAIOIIETO MOMEHTA B XapaKTEPHBIX TOUKAX U
noctpoerne OM.
4.5. KoHTpoab MPpaBWJIBHOCTH MOCTPOEHHBIX 3ITHOP.
4.6. OnpeneneHne MojJoKeHUs Hanbojee OMacHOTO CEYEHUSI.
5. BeiBog o pabore.

6. OTBETHI HA KOHTPOJIbHBIE BOIPOCHI:
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KpuTtepun onieHnBaHus BbINOJIHEHUS] MPAKTHYECKHUX PadoT.

Ne i/t Kputepuu onennBanus OrneHka

Brimonnaenue paboTsl 6e3 Omub0K B IOJTHOM

1 COOTBETCTBUU C METOJIMYECKUMH PEKOMEHIALUSIMU 0€3 5 (OTIMYHO)
MTOMOIIIH MPEoaaBaTENs
BrimotHeHME paboTHI B TOJTHOM COOTBETCTBUU C
METOJAMYECKUMU PEKOMEHIAIMSMHU C HECYILECT-

2 4 (xopor1o)
BEHHBIMH OIIMOKAMH, UCTIPABIICHHBIMU CaMOC-
TOSITEIIHHO
BrimotHeHME paboThl B OCHOBHOM B COOTBETCTBHH C

3 METOJMYECKUMHU PEKOMEHAIUSMU C HECYIIECTBECH- 3
HBIMU OIIMOKAMH, UCTIPABJIEHHBIMU C TIOMOIIBIO Tpe- (YZIOBJIETBOPUTEIHHO)

noaaBaTcCsd.

PEKOMEHAYEMAS JIMTEPATYPA

[Ipy mOATOTOBKE M BBHINOJHEHUU NPAKTHUUYECKUX PpabOT HEO0OXO0IUMO

IIOJIB30BATHCA TCOPCTUYCCKUM  MATCPHUAIIOM,

IMpCaACTAaBJICHHBIM B  JAHHBIX

METOJMYECKNX PEKOMEHJalUugX (B pa3pe3e KaxJol MNpPaKTUYEeCKOW pabdoThl.) U

I'OCTamu Ha netaiu, y3Jibl U COCAUHECHMUS.
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