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PACCMOTPEHO:
[yKI1I0BOM METOANMYECKON
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«25» masg 2022 1./

ko XK.C.

Pazpaboruuk: JI.A.AnamoBa — penoaaBarens CKTuC

MeTtonuueckue ykazaHus JJis MPOBEJCHUS NMPAKTUUECKUX 3aHSATUN pa3pado-
TaHbl B COOTBETCTBUU C pabouell MmporpamMmon ydyeOHON AUCHUILIMHBI, pa3pado-
TaHHOUM Ha ocHOBe DenepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIaP-
Ta MO CHEUUATBHOCTU cpeaHero npodeccuonanprHoro oopazoanus 21.02.03 Co-
OpYKEHHE U dKCILTyaTaIus ra30HeTePOBOIOB U Ta30HEPTEXPAHUIIHIIL.
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[TosicHuTeNbHAA 3aMKCKa

OO6uue nmpaBuiia BHIOTHEHUS MPAKTUYECKUX 3aJaHUu
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. YueOHO-MeToInueckoe U nHGOpMaIllMOHHOE 0OecTieYeHne



IosicHuTeNLHAA 3aNIUCKA

Ha3naueHue MeTOAUYECKUX YKA3ZAHUM

COopHUK ITpaKTUYECKUX PabOT COCTABIIEH B COOTBETCTBUU ¢ DeepanbHbIM TOCY1apCTBEH-
HBIM 00pa30BaTeIbHbIM CTAaHAAPTOM I10 IPOrpaMMaMm MOATOTOBKH CIIELHAINCTOB CPEIHErO 3Be-
Ha o crieranbHocTH 21.02.03. CoopykeHue U KCIUTyaTalys ra3oHe(TenpoBOI0B
u razoHedTexpaHmmil (0a30BOM MOATOTOBKH).
VYuebnasa qucuuiuiHa « TexHuueckas MexaHuKa» YCTaHaBIMBAeT 0a30Bble 3HAHUS NSl OCBO-
€HMsI CHIeIMATIbHBIX AUCLUIUINH.
CrpykTypa qucuuiuinabl «TexHu4Yeckas MeXaHuKay MpeCcTaBlIeHa CIEAYIONIMMHU pa3iena-
MHU:
— TEOpeTHYECKasi MEXaHUKa;
— COIIPOTHBIIEHUE MATEPUAJIOB;
— JIeTajy MallWH.
B pe3ynbrate ocBoeHUs yueOHOM TUCLMIIMHBI CTYCHT JOJKEH:
ymembv:
— OHIpEeNensATh HAMPSDKEHUS B KOHCTPYKIIMOHHBIX 3JIEMEHTaX;
—  OHpeNeNnsaTh NepeJaTOYHOE OTHOILIECHUE;
— IPOBOAMTH PACUET U MIPOEKTUPOBAThH JETaIN U COOPOUYHBIE €TMHUIIBI OOIEro Ha3Haye-
HUS;

— TPOBOAMTH COOPOUHO-Pa300POUHBIE pAOOTHI B COOTBETCTBHH C XapaKTEPOM COEAUHEHHH
JeTaned M COOPOYHBIX SIMHHII,

— TPOU3BOJUTH PACUETHI HA CXKATHUE, CPE3 U CMSATHE;

— TPOU3BOJUTH PACUETHI JIEMEHTOB KOHCTPYKLUI Ha IPOYHOCT, )KECTKOCTh U yCTOWYH-
BOCTb;

— cobupaTh KOHCTPYKLIUH U3 JIeTaJIeH 110 YepTerxaM U CXeMawm;

— YUTaTh KHHEMATUYECKHUE CXEMBI.

—  BUJBI ABWKCHUN U TIPE0Opa3yIONIHe TBUKCHUS MEXaHU3MBI;

— BWJIBI U3HOCA U AedopMaIinii 1eTaneit u y3Jios;

— BWJIBI IEpe/iay; X YCTPOMCTBO, HA3HAUYCHHE, PEUMYIIECTBA U HEIOCTATKH, YCIOBHBIE
0003HaYEHMS HA CXEMaX;

— KHUHEMaTUKy MEXaHU3MOB, COSAMHEHHUS JeTalleil MallliH, MEXaHUYEeCKUE TIepeaayuu, BUIbI
Y YCTPOMCTBO Tepeaay;

— METOJUKY pacuera KOHCTPYKIIMI Ha MPOYHOCTD, )KECTKOCTh M YCTOWYHUBOCTD MIPH pa3-
JUYHBIX BUJAX aedopMaluy;

— METOJMKY pacuera Ha CKaTHe, Cpe3 U CMSITHE;

— Ha3HAYCHHE W KIACCHU(PUKAIUIO TIOIITUITHHKOB;

— XapaxkTep COCTWHEHUS] OCHOBHBIX COOPOYHBIX EAMHUI] U I€TAJICH;

— OCHOBHBIC THITBI CMa30YHBIX YCTPOKCTB;

— THUIIBl, HA3HAYEHUE, YCTPOMCTBO PEAYKTOPOB;

— TpEeHHue, ero BUJBI, POJIb TPEHUS B TEXHUKE;

— YCTpOWCTBO M Ha3HAUEHUE HHCTPYMEHTOB M KOHTPOJIbHO-U3MEPUTEIHHBIX TPUOOPOB,
UCTIONIE3YEMBIX MPU TEXHUYECKOM OOCTY>KUBAaHUU U PEMOHTE 000PYAOBaHUS.

®opmupyemble KOMIETEHINN:

OK.01 | Beibupats crocoObl pemenus 3aa1a4 npo(hecCHOHATbHON NesITeTbHOCTH PUMEHUTEb-
HO K Pa3JUYHBIM KOHTEKCTaM.

OK.02 | Ucnonp30BaTh COBpEMEHHBIE CPEACTBA MOWCKA, aHAJIM3a U WHTEPIPHUTALUU WH(pOpMa-
MK ¥ HTHQOPMALMOHHOM AESTEITbHOCTH.
OK.03 | [ImanupoBaTh M peann30BBIBATh COOCTBEHHOE, MPO(EeCCHOHAIbHOE W JTMYHOCTHOE Pa3-




BUTHE, TPEANPUHEMATENBCKYI0  JESITEIbHOCTh B NMPOQECCHOHANBHOW  cde-
PE,UCII0Ib30BaTh 3HAHUS 110 (PMHAHCOBOM I'PaMOTHOCTHU B Pa3IMYHbIX )KU3HEHHBIX CUTY-
anusax .

OK04 | D¢ddexTnBHO B3auMOAEHCTBOBATh U paboTaTh B KOJJICKTHBE M KOMaHJE.

OKO5 | OcyuiecTBiasATh YCTHYIO M NMHCBMEHHYIO KOMMYHMKAIMIO HAa TOCY/JapCTBEHHOM S3bIKE
Poccwiickoit @enepannu ¢ y4eToM 0COOCHHOCTEW COMMAIBHOTO U KYJIBTypPHOTO KOHTEK-
CTa.

OK.06 | [IposBAATH Tpa’kJaHCKO-NAaTPUOTUYECKYIO TO3UILHUIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJCHNE Ha OCHOBE TPAIMIMOHHBIX OOIICYETIOBEYESCKUX IIEHHOCTEH B TOM YHCIE C
Y4€TOM T'apMOHM3AaLUU MEXHALMOHAIBHBIX M MEXKPEIUTHO3HbIX OTHOLICHUH, IpHUMe-
HSATh CTAaHJAPThl AaHTUKOPPYHIIMOHHOTO OBEICHUSI.

po(ecCHOHATLHBIMA KOMITETCHITUSMU:

IIK 1.1 | BBImOmHATE CTPOHTENHHBIE PAaOOTHI MPH COOPYKEHUH, PEKOHCTPYKIIMH W PEMOHTE
00BEKTOB TpPYOOIIPOBOJHOIO TPAHCIOPTA, XpaHEHHS, paclpeleleHusl rasa, HedTw,
He(TENPOTYKTOB.

IIK 1.5 | OGecnieunBaTh BHITIOTHEHUS PadOT 1O BBIBOLY M3 DKCILTyaTallid U BBOAY B IKCILITyaTa-
10 00BEKTOB TPYOOIIPOBOAHOIO TPAHCIIOPTA, XPAHEHUS, paCHpe/IeNICHUs Ta3a, Hedru,
HE(TENPOTYKTOB.

IIK 2.1 | OGecneunBaTh MPOBEIACHHUS TEXHOJOTHYECKOTO MpoIecca TPYOOIIPOBOAHOTO TpaHC-
NOpTa, XpaHeHHs, paclpeie/ieHus ra3a, HeTH, HeTEePOTYKTOB

IIK 2.5 | OGecneunBaTh IPOBEACHNE MEPONPUATHI TIO MOBBIIIICHUIO HAEKHOCTH U dPHEKTHB-
HOCTH JKCIUIyaTalluu 0ObEKTOB TPyOOIIPOBOAHOIO TPAHCIIOPTA, XpaHEHUs, pacipese-

JeHus rasa, HeTH, HeQTENPOYKTOB

VYuebHasa aucuuiuinHa « TexHuueckas MexaHuka» 0a3upyercs Ha 3HaAHUSAX U YMEHUSX, MOIy4eH-
HBIX [IPH U3YYEHUH (PU3UKHU U MAaTEeMaTHKH, SBISETCs 0a30BOH I AUCUUIUINH MPO(ecCHoHaATb-
HOTO LIMKJIA.

[Tporpamma kypca paccuntana Ha 116 daca yueOHbIX U 54 yacoB npakTHueckux 3aHsaTuil. C 1e-
JIbI0 AKTUBU3ALIMH ITPOLIECCOB YCBOCHMSI U 3aKPEIIJICHUS 3HAHUM CTYIEHTOB K KaXJ10H TeEMe
MPeJI0KEHBI BOIIPOCHI ISl CAMOKOHTPOJIS.

JUi aydiiero ycBOeHUs MaTepuasa pEKOMEHAYETCS CAMOCTOSTEIbHO PEMIUTD HECKOJIBKO
3a/1a4 10 TeMaM JUCIUIUIMHEL. Pemenue 3a1a4 cnocoOCTBYET ydllleMy MOHUMAaHUIO U
3aKpEIUIEHUI0 TEOPEeTHUECKUX 3HaHUM. 3aJJaHNs MPAKTUYECKUX paboT KeJaTebHO BHINOIHSTh
HEMOCPEICTBEHHO MOCIIE N3Y4YEHUSI COOTBETCTBYIOLIEH TEMBI, TaKasl MOCJIE0BATEIBHOCTE Oy1ET
CIOCOOCTBOBATH JIyUIlIEMY 3aKPEIUICHUI0 3HAaHUN. 3aKII0UNTENIbHONW (POpMON KOHTPOJIS
YCBOEHHS pa3fielia sBISeTCs] KOHTPOJIbHAs padoTa, IUCHUILUIMHBI - 3K3aMEH.

MeToaunuyeckue PEKOMEHAAIUH 10 PECHICHUIO 3a1a4

1. ['maBHas nienb perieHus 3a1a4 — GopMUPOBATH CIOCOOHOCTH K CAMOCTOSITEIBHOMY MBIIII-
JICHUIO M aHAJIN3Y, K CAaMOCTOSATENBHON TBOpUECKOU paboTe, (hopMUpoBaTh MOHUMaHKE (pU3nUe-
CKHX SIBJICHUM U TEXHUYECKOE MBIIIJICHUE.

2. Pa3BuTh ymeHHe 1 HaBBIKM NPUMEHEHUS TEOPETUYECKUX 3HAHUM K PELLICHHIO MPaKTUye-
CKHUX BOITPOCOB.

3. 3aKpenuTh U yrIIyOUTh 3HAHUS 110 U3y4aeMOMY TIPEIMETY.

4. Pa3BuTh HaBBIKK PaOOTHI CO CIIPABOYHON M TEXHUUYECKOW JTUTEPATYPOM.

5. [Tpro6pecty HaBBIKK OGOPMIICHUS TEXHUIECKIX PACUETOB.

Oﬁmne npaBWJjia BbINMOJHCHUSA IMPAKTHYCCKUX 3aJaHui

1. Kaxnaplit o0ydaronuiics mocsue BHIIOIHEHUS 3aaHus T0JDKEH PEJCTaBUTh OTYET O MpoJie-
JTaHHOHU paboTe ¢ aHATM30M ITOJIYYECHHBIX PE3yJIbTATOB U BEIBOJOM.
2. Oryer o mpojeNaHHOM paboTe cieayeT OPOPMUTE B TETPAIH IS MPAKTUYESCKUX 3aHITUH.
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CopaeprxaHue OT4eTa YKa3aHO B OIIMCAHUU BBIIIOJHEHHUS MPAKTHYECKOrO 3aJaHusl.
TaOnuibl 1 PUCYHKHU CIIEAYET BBIMIOIHATD C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB.
B pacuerax 00s3aTeNIbHO yKa3bIBaTh OYKBEHHbIE 0003HAUEHUS BETMUUH U €IUHUIIBI U3Me-
pEHMSL.
Pacuer cienyer mpoBOAUTh C TOYHOCTBHIO 10 IBYX 3HaUalux Hudp mocsue 3ansTou.
Ecnu oOGyuaromuiicst He BBIMOIHUI MPAKTUYECKOE 3aaHue. TO OH MOXET BBIMIOJHUTB €0 BO
BHEYPOUYHOE BPEMs, COTJIACOBAHHOE C MTPENOIABATEIIEM.
O1eHKy MO MPAaKTUYECKOMY 3aHATHIO 00YUYaIOMIMIACS TOTYYaeT C YUeTOM CPOKa BBITIOTHE-
HUS pabOThI, €CIH:

pacyeThl BHIIOIHEHBI IPABHJIBHO U B TIOJIHOM 00BEME;

cZIeNIaH BBIBOJ 110 pe3yjibTaTaM padoThl;

00y4aroImuicsi MOXKET MOSICHUTD BBITOJIHEHHE JTI000T0 3Tarna padoThl;

OTYET BBIMIOJIHEH B COOTBETCTBUH C TPEOOBAaHUSIMU K BBIMOJTHEHUIO MPAKTUYECKOTO 3a]1a-



IpakTuyeckoe 3ansaTue Nel

no teme «Ilnockast cucteMa CXOIAIIUXCS CUID»
HaumenoBanme: " [1nockas cucteMa cxonsmuxcsa cuil. OnpenesnieHne paBHOAEHCTBYONIEH .
Hean 3anaTus: 3akpersieHue 3HaHui 1 yMeHu# 1o paszaeny. ComnocTaBlieHHE pe3yIbTaToB.
Heo0xonqumpble maTepuajibl M 000py10BaHNE:

I. Terpanb U1 IPAKTUYECKUX 3aHATHM.

2. MeTtoauyeckue yka3aHus 110 BBIOJHEHUIO MPAKTUYECKUX 3aHATUN MO JUCIUILTUHE
«TexHnYeckass MEXaHUKa.

3. Jluneiika, IBETHbIE CTEPKHU, TPAHCIIOPTUDP, MUKPOKAIBKYJIISTOP.

Ilopsi/10K BHINOJHEHHUS 3aaHUS:

4. [ToBTOpUTH TeMy «Iln0cKasi cucTeMa CXOASIINUXCS CHID».

5. [To HOMepY B JKypHaJIe BBITUCATH U3 TAaOIHIIbI BETMYMHBI M HAIIPABICHUS YETHIPEX BEK-
TOPOB.

6. Onpenenuts paBHOICHCTBYIOIIYIO CHITY T€OMETPUIECKUM CIIOCOOOM:

a) BBIOpaTh MacITao;
0) M300pa3uTh BEKTOPHI B BHIOPAHHOM MacIiTade ¢ 3a/[aHHBIM HarpaBlIeHUEM;
B) CJOXMTb YEThIPE BEKTOPA, MOJIb3YSACh IPABHIIOM F€OMETPUUECKOTO CIOKEHHUS;
r) U3MepuTh 0Tpe30K AE u ornpenenuTs BEIMYUHY paBHOAECUCTBYIOLIEH.
4. OnpenenuTb paBHOACHCTBYIOLIYIO aHAIUTHUECKUM CIIOCOOOM:

a) ONpPEJENIUTh NPOEKINUU KaXXA0ro BEKTOpa Ha 0Ch X;

0) ompenenuTh aaredpanuecKyro CyMMy MPOEKIUH BEKTOPOB Ha OCh X
ZFx: Fi+Fxo+Fa+Fu (1)

B) ONpEAEIUTh IPOEKIMHU BEKTOPOB Ha OCh Y
I') ONpeAeNuTh AIreOpandyecKyro CyMMy IPOEKLIUH BEKTOPOB Ha OCh Y
ZFy= Fy1+Fy2+Fy3+Fy4 (2)
n) 1o Teopeme [Tudaropa onpenenuts MOIYIIb PAaBHOICHCTBYFOIICH CHIIHI;

Fy= ‘/ZFXZ +YF)} 3)

€) OIpEeAeNUTh YroJl HaKJIOHA PaBHOIEHCTBYIOIIEH CHJIBI K OCH X
F.
cos o= ZX “)
Fy
5. CpaBHUTH pe3yNbTaThl MOCTPOEHUS (IMMYHKT 3.T) U pacyeTa paBHOJACHCTBYIOIIEH CHIIBI (TYHKT
4.n)

6. ChopMyaHpoBaTh BBIBOJ.

Otuer 0 npoaeIaHHOI padoTe J0JIKEeH COAEPKATh!

1. Tewma 3ansarTus;
Llenp 3anaTus;
Wcxonnbie naHHbIe U3 TaOIUIIB;
N300paxeHne mIockol CUCTEMBI CXOASIINXCS CUT B CHCTeME KOOpANHAT X U Y.
Ornpezenienre paBHOJAEHCTBYIONIEH CUITBI TPaPUUIECKUM CITOCOOOM;
Omnpenenenne paBHOAEHCTBYIOIIEH CHIIBI aHATUTUIECKUM CIIOCOOO0M;
CpaBHEeHHE pe3yabTAaTOB MMOCTPOSHUS U PACUETOB;
BeiBog.

PN WD



PucynoOK 1

Conepmaﬂne 3aJaHUA: ITo HOMCECDPY B XXYpHAJIC BBIIHUCATh U3 Ta6J'II/IHBI UCXOOHBIC faHHBIC
IJIOCKOU CUCTEMBI CXOOAINXCs CUJI, OITPCACIIUTD paBHOI[ef/'ICTBYIOH_IYIO [92018% HaHHOﬁ CUCTCMBEI.
F1 (V5] F2 ay F3 a3 F4 o4

No
(H) ((rpax)| (H) |(rpan) (H) |(rpax) | (H) |(rpan)

1| 40 | 150 40 60 60 0 20 210

2| 20 90 30 30 30 135 10 -45

31 10 | -90 30 210 40 -30 50 0

4 | 25 45 40 -10 30 60 40 0

S| 20 | -45 30 90 30 210 30 30

6 | 10 | 150 20 -90 20 -30 10 225

71 10 | -45 10 180 50 60 40 -90

8 | 40 0 20 -45 40 30 20 120

91 50 0 50 135 50 45 20 180

10| 60 | 210 40 0 30 -45 50 135

11| 10 45 10 -45 20 135 30 0

121 10 | 150 10 -90 20 210 15 135

13| 30 60 20 225 30 30 15 180

14| 60 | 135 50 -120 40 90 50 210

15 20 | -90 30 135 40 -30 10 30

16| 60 | 135 40 60 50 45 60 0

17| 20 | 180 40 -30 20 110 50 135

18 30 | 150 20 135 30 120 40 180

19 20 30 30 30 40 180 30 -90




201 20 | 150 40 0 30 135 10 60

211 50 | 210 25 60 10 90 40 135

221 40 | -90 30 -30 20 -45 30 30

23| 50 | 180 60 -150 20 120 40 45

24| 40 | -30 50 -60 60 135 20 180

25| 30 | -90 40 135 50 -30 60 30

26| 20 | 150 25 210 40 90 20 -30

271 20 | 135 30 30 40 0 40 -30

28| 30 | 210 40 120 40 -45 20 0

29| 30 | -30 20 90 25 -30 20 135

30| 50 | -90 25 -30 30 45 20 60

31| 20 0 30 120 40 60 50 270

KoHTpobHbIE BONIPOCHI:

1. JlaTb ompezneneHue paBHOICHCTBYIOIIEH CHITBIL.

2. B 1ueM 3akiro4aeTcsi paBHOBECHE IJIOCKOM CUCTEMBI CXOSIINXCS CHIT B TpadpuuecKor 1 aHa-
JUTUYECKON popMax.

3. OT yero 3aBUCUT 3HAK NMPOEKIUN BEKTOpPA CUJIbI Ha ocu X U Y?

4. Kak HampaBjieHa paBHO/IEHCTBYIOIIAs B CHIIOBOM MHOTOYTrOJIbHHUKE?



IIpakTuyeckoe 3ansaTue Ne2

o teme «Ilimockas cucreMa CXOmSIUXCS CHIDY

HaumenoBanme: « [Inockas cucrtema cxomsmuxcsa cuil. OnpenesieHue peakiyii B CBA3SIX aHa-
JUTAYECKUM, TpaQUUECKUM U TpadoaHATUTHUECKUM CIIOCOOaMI»

Heab 3anATHA: 3aKpEIJICHUE TEOPETUUECKUX 3HAHUN

Heo0xoaumbie MaTepuaibl 1 000py/10BaHNE:

1.
2.

Terpaap 11 TPaKTUYECKUX 3aHATHIA.
Meroanueckue ykazaHusl MO BBITOJIHEHUIO TPAKTUYECKUX 3aHITHH MO JUCIUTIIIMHE

«TexHnyeckass MEXaHHKa.

3.

JInnelika, IBETHBIE CTEPIKHU, TPAHCIIOPTUP, MUKPOKAIBKYIISATOP.

IopsiioK BBINOJIHEHHS 3aIaHUS:

1.
2.
3.

IToBroputs TeMy «llnockas cucrema CXOQAMUXCS CHIDY.

VYKa3bpIBalOT TOUKY (HJIM TEJIO0), pABHOBECHE KOTOPOH (KOTOPOr0) pacCMaTpUBAETCSL.
[TpuxnanpiBatoT K paccMaTpuBaeMoi TOUKe (Tely) 3aJlaHHble (M3BECTHBIE) cuilbl. B 3ana-
Yyax 0OBIYHO 3a/1aHHON CUJION SBJISIETCS TPY3, KOTOPBIM HalpaBieH BHU3 (K LIEHTPY TsxkKe-
ctH 3emun). [Ipu Hanuumu Ooka rpy3 AeMCTBYET Ha pacCMAaTpUBAaEMYIO TOUKY BJIOJIb HU-
Tu. HanpaBnenue nefcTBUS 3TOM CHIIbI yCTAHABJIMBAETCS U3 YEPTEkKa.

MBpIcieHHO OTOPACHIBAIOT CBS3H, M, OJIB3YACh IPUHITUIIOM OCBOOOKIAEMOCTH OT CBSI3€H,
3aMEHSIOT UX JIEHCTBUS PEaKLUsIMU CBsI3€H, U MPUKIABIBAIOT UX K PACCMAaTPUBAEMOi
Touke (Teny). HanmpasiieHne peakiiuy cTepKHs 3apaHee HEU3BECTHO, I0ATOMY IpeAroa-
raeM CTep>KEeHb PaCTSHYThIM, T.€. PEAKIMIO HAIIPaBJsieM OT pacCMaTpUBaeMOM TOUKH (Te-
na).

BeiOupatoT nosjoxeHne npsAMoyrojibHOM cucTeMsl KoopAuHaT. Hauano koopauHat coB-
MEIIAI0T ¢ TOYKOM, paBHOBECHE KOTOPOU paccmaTpuBaercs. OaHy u3 oceit (J1o0yro)
HaIpaBJISAIOT TaK, YTOOBI OHA COBIAJIA C HAIIPABJICHUEM OJJHOM M3 HEU3BECTHBIX PEAKIINH,
a BTOPYIO NEPIEHAUKYIISIPHO IEPBOM.

3areM onpeAessoT YIibl MEX1Y PEaKIMSIMU U KOOPJUHATHBIMU OCSMH, U YKa3bIBAIOT UX
Ha YepTexe.

CocTaBisitoT ypaBHEHHMsI MPOEKIIUM CUJI, CXOSAINXCS B pacCMaTpUBaeMoOi TOUKE, Ha OCU
XHYy.

>X =0

>Y =0

Pemarot cucreMy 1ByX ypaBHEHMH ¢ ABYMs HEU3BECTHBIMH. 3HAK MUHYC B OTBETE O3Ha-
YaeT, YTO HallpaBlIeHHE PeaklMK Ha YyepTexe ObUIO BHIOPAHO HEBEPHO, T.€. €CIIU CTep-
YKEHb MPEIOoIaraeTcsi pacTAHYTHIM, TO B IEUCTBUTEIBHOCTH OH OY/ET CXKaTbIM, U Ha000-
poOT.

Pematot 3agauy rpadpuueckum cmoco6om. Ha ocHOBe mOJTy4eHHOM CXEMBbI CHJI, B BbI-
OpaHHOM MacuITabe CTPOST 3aMKHYTBIH CUIIOBOM MHOTOYTOJIbHUK, U ONPEACISIOT Hen3-
BECTHBIE PEAKIIH.

[Tocne penieHns mosydeHHbIe pe3ynbTaThl HEOOX0AUMO MPOBEPUTSH. /11 3TOro HyXHO
CPaBHUTbH BEJTMUYMHBI, IOJIyY€HHbIE aHAJTUTHUECKUM U TpadudecKuM croco0amu, 1 MoJ-
CUMTATh NOTPELIHOCTD.

OT14eT 0 poAe/IaHHOI padoTe T0J/IZKEH COAEPKATH:

1. Tema 3aHaTHS;

2. Lens 3ansaTus;

3. Hcxoaubie JaHHEBIC U3 TaOIHIIBI,
4. UepTtex.

5. Pemenue.

6. Brisoj.
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Tadnuual — Bapuarms! 3adanud

P, l P, | a l B | Y
Bapuanm | (xema H N

7 7 6 8 45 | 90 | 30
Z 2 5 0 |90 | 30 | 45
3 5 4 5 6 120 | 30 | 60
4 4 7 g 60 | 30 | 30
5 5 0 |6 30 | 30 | 30
6 6 8 4 90 | 60 | 45
7 7 2 |3 120 | 30 | 90
8 8 g 5 60 | 45 | 75
9 g 4 7 60 | 45 | 45
10 0 8 2 |90 | 30 | 30
11 17 0 |8 90 | 60 | 30
2 2 8 5 60 | 60 | 45
13 7 V2 10 |45 | 45 | 75
4 4 4 6 20 | 60 | 30
5 h | & 8 120 | 45 | 45
16 7 0 |4 20 | 60 | 30
17 2 g 7 90 | 60 | 30
8 3 8 5 150 | 60 | 30
19 4 o 2 (30 |60 |60
20 L} 7 5 60 | 30 | 45
21 6 6 4 60 | 30 | 90
22 7 I 8 90 | 60 | 60
23 8 4% |6 45 |75 | 45
24 9 2 |10 | 12060 |30
25 0 4 7 60 | 30 | 60
26 17 8 6 90 | 120 | 30
27 174 6 g 20 | 30 | 30
28 7 0 |3 70 | 45 | 60
29 74 9 4 60 | 120 | 30
30 5 |7 8 90 | 30 | 60
31 7 7 5 60 | 30 | 60
32 2 2 |6 90 | 30 | 90
73 3 4 0 | 90 | 45 | 60
34 4 8 4 45 | 30 | 45
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IIpakTnyeckoe 3ansitue Ne3

no Teme «llnockas cucremMa MpoOU3BOJIBLHO PACIIONOKEHHBIX CHI».

HaumenoBanme: «Ilimockasi cucteMa MpOU3BOJBHO PACHONOKEHHBIX CH. OmpeneseHue onop-
HBIX pEaKIii OaTOYHBIX CUCTEM.

Heab 3anaTus: YriayOlieHre TECOPETHUECKUX U MPAKTUYECKUX 3HAHUN

Heo0xoaumble MaTepuaibl 1 000py/10BaHNE:

1. Terpaap 11l TPAKTUYECKUX 3aHATHIA.
2. JIuHeiika, kapanaanl, pe3uHKa.
3. Tpaucnoptup.
4. Kanbkymsarop.

Ilopsinok BbINOJIHEHHS 3aJaHUA:
1. N300pa3uth cxeMy B COOTBETCTBUH C BAPUAHTOM.
2. 3aMeHUTH pachipeieICHHYI0 HAarpy3Ky ee paBHozAeicTByromei Q=q-1. [IpunoxuTs
PaBHOJICHCTBYIONIYIO K OaJIKe B IIEHTPE TSHKECTH COOTBETCTBYIOMIETO MPSMOYTOJIBHUKA.
3. 3aMEHUTD OMOPHI UX PeaKUsIMU. Peakiuio mapHUpHO-TIOBUKHON OTOPHI
HaIpaBUTh MEPIEHIUKYIISIPHO K OMTOPHON TOBEPXHOCTH. R

Peaxiuio mapHUpHO-TIOABUAKHOM OMOPHI Pa3I0KUTh HA JIBE COCTABJISIONINE, HATIPABJICH-
HBIE IO OCSIM KOOP/AMHAT.

RS
Rx

CocTaBUTh pacueTHYIO CXEMY OaJKu.
Bo16paTh ocu KOOpAUHAT U LEHTPHI MOMEHTOB.

CocraBUTh YpaBHEHHUE PAaBHOBECHUS: ZM =0 ZM 2 =0; ZFkx =0.
W3 ypaBHEHNI paBHOBECHSI HAMTH HEU3BECTHBIE PEAKIIUU OIIOP.
IIpoBecTn npoBEpKY NPaBUIBHOCTH PEIIECHUs, COCTABUB YPAaBHEHUS ZFky =0.

3armmcarb OTBETHI.
0. BriBog.

=0 % N o v

Copep:xkanue 3aganusi: OnpeaenuTb peakiuy onop 0ajaku Ha AByX omnopax. Cxemy BbIOpaTh B
COOTBETCTBUU C HOMEPOM CTY/IEHTA IO CIIUCKY B JKypHaJe.

HpHH;{TL:q:Zk—H; P=4kH:; M =2kH - wum; a=2m.
M

13
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IIpakTuyeckoe 3ansiTue Ned

no Teme «llnockas cucremMa MpoOU3BOJIBLHO PACIIONOKEHHBIX CHI».

HaumenoBanme: «Ilnockas cucrema MpoW3BOJIBHO PACHOJIOKEHHBIX CHil. OnpenesieHue peak-
LU 3aI€JIKH 1 MOMEHTA 3alleMJICHUS KOHCOJILHON OaJIKM.

Heab 3ansaTus: OTpaboTaTh U 3aKPENUTh HABBIKA U YMEHUSI.

Heo0xoaumbie MaTepuaibl 1 000py/10BaHNE:

5. Terpaap 11t TPAKTUYECKUX 3aHATHIM.
6. Jluneiika, kapaHjaail, pe3uHKa.
7. Tpaucnoptup.
8. Kanbkynsrop.
Ilopsinok BbINOJIHEHHS 3aJaHUA:
11.  M300pa3uTh cxemMy B COOTBETCTBUU C BAPUAHTOM.
12. 3ameHuUTH pacmupeeieHHYI0 Harpy3Ky ee paBHoAeicTByomel Q=q-1. [IpunoxuTs
PaBHOACUCTBYIOIIYIO K Oalike B IIEHTPE TSHKECTH COOTBETCTBYIOIIETO MPSIMOYTOJIbHHKA.
13.  3aMeHUTb ONOPBI UX PEAKIIUSIMHU.
14.  CocraBUTb paCUETHYIO CXEMY OaJIKH.
15.  BriOparh ocu KOOpAUHAT U LIEHTPHl MOMEHTOB.
16.  CocraBUTh ypaBHEHHE PaBHOBECHS: ZM 4=0; ZFky =0. ZFkx =0.
17. W3 ypaBHEeHU! paBHOBECUs HAWTH HEU3BECTHBIC PEAKLIUU OIIOP.

18.  IIpoBectu npoBepKy NpaBUIBLHOCTU PELICHUS], COCTABUB YPaBHEHUS ZM 2 =0;

19. 3amnncaTh OTBETHI.
20. Brisos.

Conep:kanue 3a1aHMs:
OnpenenuTh peakiuio U peakKTUBHBIA MOMEHT KOHCOJIBHOU OAITKH.

Bapuant | Cxema q |Pi, [Py | M, |q, a, | b,

/M | H H Hw™ | rpag | M | M
1 P, 1 |4 |12 30 |2 |4
2 . P, 2 |6 |8 45 |4 |4
3 f\\ Y 3 |8 |6 60 |36
4 \ + * * i 4 |2 10 |- [30 |26
5 , 1 |10 |2 60 |4 |6
6 | 4 2 |12 |12 45 [3 5
7 a b 3 |14 |8 9 |25
8 4 |16 |6 0 |45
9 P, v 3 |2 15 (30 |2 |4
10 a ﬁ\ >~ |4 |8 20 |45 [4]4
11 7 5 T10 25 |60 |36
12 AAAA A o2 |- (30 [30 [2]6
13 q 7 118 36 |45 |4 |6
14 a b 8 |20 40 |60 |35
15 9 |24 16 |30 |25
16 10 |30 2 [0 |45
17 . P, 1 |2 |12 30 |2 |4
18 2 |8 |38 45 |4 |4
19 RERR K\ 3 110 |6 60 |36
20 T P 4 [12 [10 |- [30 [2]6
21 i 5 |18 |2 45 |46
22 b l a 6 20 |12 60 315
23 7 |24 |8 9 |25

16



24 8 [30 |6 0 |45
25 A poo L [2 [12 30 |2 |4
26 P ak\ 2 |8 |8 45 |4 |4
27 pd 3 110 6 60 |36
28 1 ? f 4 |12 |10 30 (26
29 7 5 |18 |2 45 |46
30 ) 6 |20 |12 60 |35
31 7 124 [8 90 |25
32 8 [30 |6 0 |45
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IIpakTnueckoe 3ansitue NeS
1o Teme «LleHTp TsxecTn»
HaumenoBanme: «OnpeneneHne KOOpAUHAT IIEHTPA TAKECTH CIIOKHBIX CEUEHUI.
Henb 3aHATHA: 3aKPEIUICHUE IT0JYYEHHBIX TEOPETUYECKUX 3HAHUN U IPAKTUYECKUX YMEHUI
Heo0xonumpble maTepuajibl U 000pyJd0BaHKe:
1. TeTpanp 115 NPaKTUUECKUX 3aHATHI.
2. Meroauyeckre yka3aHus 110 BBIIIOJIHEHUIO MPAKTUYECKUX 3aHATUN IO TUCUUILINHE
«TexHuueckas MEXaHUKay.
3. Jluneiika, KapaHjail, MUKPOKaJIbKYJIATOP.
ITopsinok BHINOJIHEHHS 3aJaHUA:
[ToBTOoputh TEMY «LIEeHTp TSAKECTHY.
ITo HOMepY B JKypHaJIe BBIOPATh MIIOCKYIO (GUTYpPYy U HCXOTHBIC TaHHBIC.
N3006pa3uth purypy u 3aKkiII0OUUTh €€ B CUCTEMY KOOPIMHAT.
Pa3buts cnoxnyio Gurypy Ha IpocThIe.
OnpenenuTh HEHTP TSKECTH KaXI0U MPOCTON (DHUTYPHI.
OnpenenuTs MIOMAAb U KOOPIUHATHI LIEHTPA TSHKECTU KaXkI0M MPOCTON (QUTYPBHI.
Onpenenutb KOOPAUHATHI IIEHTPA TSHKECTU COCTABHOM (PUTYpPHI.
. CdopmynrpoBaTh BBIBOI.
Conep:xanue 3aganusi. OnpeienTh MOJOXKEHNE IIEHTPA TSHKECTH III0CKOH (hurypsl, hopma u

N U AW

pa3Mepbl KOTOPO B MAJUTMMETPAX MOKa3aHbl HA pUCYHKaX. JlaHHbIE CBOEr0 BaApUaHTA B3Th U3

TaOJIMIEL.

OTueT 0 Mpo/IeJIAHHOI PadoTe T0JI:KEeH COEePKATH:
Tema paboThLI.

Lens paboThI.

3amaHue.

Pemenue 3amxau.

BriBo 1O 3amaue

SN

18



N30

X ST
il

Tled5x5 F0x45x5

M4

gév _____ /fEEI)cE-.

|~ Glx6

HZ4a

Falra T Ty iy rrryirrd of
ﬁ % |
i
L=
I3
LB L BicH B E:H
120
A
=
-1
I
LLH u
|
d
¥
L=
ny
I
u
sl
i £ o Errr By
I
5
L=
A
4 5Gp 15 45 4000 L LG
Elch L Alcn
J0cw
=
A
I
=
[=
-0
LIS CH
i [-
g
LA
L=
i
=l J« 2 J&-:H
Hen L Elicr ﬂ.L e

19



EZ T =2, N33
]
7
N3Za [
__,-f |-
H\\\\:EZEEEZE_ . __:EEZ;
|, 300
(2} \Iggf_fdi %
R - {\ ra
B0x50=E I f( 20 50xE
;NEE
& N3G
?;é E.i__]BDx]le]D
A
180-110=10
Soe N _@Zf
w
3 ny
=
E3x40x5

[N Nt

] :NEDG

qzazj; — = ME 0o
1] q/

/

/

/

/

=iy

zﬁ?

-"L:ZE _ i‘“a“‘ Sr=lile

300

AScp

éﬁ\
l& I2CH

5
-
13CH
L 1
3
*z
4
Cpp 0 L9 l l D L 10 Do
120c
b1t

/.z_
.

Som bl

=

ﬁ;ﬁ by
2;?Eﬁ§§ g
=]
i

S0
I
o

Gl

Gl

RN

1[0

100

54

20



]
Mldao

MZ0

: : Ei__}BDxiiﬂxiD

18011010

i

©

E3nd4lx5

ME4

ElExdlxD

=
L=
=+

I
110:‘8%@ g
400 + 1108

-] rS XL}

Ao
CoCH

Sl

i frre=
[ g E
i
-0
Hlcr
et
—
fow
b=
— z
%]
==
D
15 a0 15
ﬁr_Jmﬂ
&
EH o=
% 4
40 A
15
2 /
\\%%i\ .
i
'y
-
=
=
=i} =i ]eA ]
=) B

21



1o

M6 ~—~—~§; /
\ MN1Sa %
N % 5 4
[ 123
s, . / e
250
S0
61 1z - S
] |
El sl == 12 hee
N / 2
] | oA
N //// il
D2 S e i
’}K\T\. A0z AQCk
Z00%125x10
200x125:10 TE( o E| oy
I I
| | £ -
li AE' ScH T
125x10 [ — = a
A0 125 %10 s
) ~TE05100:10
160%100% 10 WEHE( e o
: W
LNy ] A0z
S0xd : S
| i
@ 14010
mix E,-'
14010 i
N ] e
NB?RQ o E
50 10 | 10

£4

4501

22



a 5
] 4
120cH
] =
B e N
@ p=di[=A s ] p=di[=A s ]
_____ =
AT T ooxe % ;
|
| i
N S
NET |
100=8
k&_@ o _ﬁfﬁ /
250
20
N30 %
= g @ _E
P 0 N2 -~
0% 566 - e pe
D S wG 120k
@ 150k . 15om
Vo = // 5
[nl]
806 D 5
Y
|*~.
[l ME7
e
ﬁm;._ o _Eﬁ | 15
2l
300
TR
&
[
[an]
+ Y + + Y+ Y+ s
N33 &
\2?,//,?_?\ 1 NE4G 120CH

23



NET

N27a g

é\%\\\\\\\\\\\\ﬂ

&

NN
1Scm

Elc

N36 /‘% .
[/, ‘f’( / K
ﬂi A + j 1+ +7
]t‘aﬂx]DDx]Q /] 4
/W 157‘777777%5 f;/:/;;%z//f T
LY \\l\\g 1‘ 3‘ 5 m
160x100x12 < ! 120 J
/ rl&c.n
110x70x8
pee 3
0
3 TN
P N _ﬂs\ NeR L_a::_
110x70x&
@ 300
/i N4Q J0c i, lbcK 10
7 [
s Vi VTS TSrre T TTTETTTTETETT
5 7. % \/% .
/ &
y|
180x110x12 2 180x110x1e TITITISTITETIITAD
g N jn
/) ) 120z
4 i 4
@ - — = 21
/
Ni2 5 Neda
/
%
/
/)
N12 g
o

24



I)’)’)’)’)’)’)’)’)’)’)’/ﬂ

N3G N3G
NET
—T ] ENEE
110% 703 g
4 .
_{"f
_{"f
_{"f
_{"f
A 1
1103 70 2 .
@3 S
o
== N33
g
/./
-
-
1
1
1
SNERY
2l s

H10 . 300

M0

Sl

S

El

3ok

2l

BICH

3hcH

c0=H (=1l

G|

/@f@?rﬁ
N
f ]

J
Bl 18cm L6

25



IIpakTuyeckoe 3ansiTue Ne6

o TeMe «[lapameTpsl TBHKEHUS TOUKNY

HaumenoBanme: «IlapaMeTpbl ABUKEHUS TOUKH.

Leapb 3aHATHSA: 3aKpEIUICHNE TTOTYYEHHBIX TEOPETUYECKUX 3HAHUM U IPAKTHYECKUX YMEHUI

CTYJCHTOB: IIPOBEPKA U KOPPEKTUPOBKA TEKYLIUX 3HAHUIM

Heo0xoaumbie MaTepuaibl 1 000py/10BaHNE:
1. Terpanb mid NpakTUUECKUX 3aHATUMN.
2. Jlunelika, kapaHjall, pe3uHKa.
3. MHUKpOKAJIBKYJISITOP.
IopsiioK BBINOJIHEHUS 3a/IaHUS:
Jlns1 BeIMOSTHEHUS pabOThl HEOOXOUMO 3HATh:

Kunemartuka — pa3ien MEXaHUKHU, U3y4YaIONUi TapaMeTphl IBIKEHUS Tela 0e3 ydera
JIEUCTBYIOLIUX HA HETO CHUJL.

HapaMeTpLI JOBUXXCHUA TOUKU:

1. 3aKOH IOBUXXCHUS — OTO 3aBUCHUMOCTDb paccro;umsl oT BpeMeHI/I

S=n1); (1
2. CKOpOCTh TOYKH — TO BEKTOpHAs BETUYMHA, XapaKTepU3YIOllas ObICTPOTY NepeMellie-
HUS
ToukH (Tena). CKopoCTh BCEr/ia HampaBJieHa M0 KacaTeIbHON K TPACKTOPHUH JIBHKCHUS U
oIpeaensercs:
V=51); .
3. YckopeHue TOYKU — 9TO BEKTOpHAs BEIMYMHA, XapaKTePU3YIOIIast ObICTPOTY U3MEHEHHS
CKOPOCTH TOYKH (TeJa). Y CKOpeHHUe pacKIIaJblBaeTCs Ha 1B MEPIICHIUKYIISPHBIX BETHUNHBI:
KacaTeJlbHOE (TaHTeHIIMALHOE) U HOPMAIbHOE (LIEHTPOCTPEMUTEIHHOE) YCKOPEHHUS.
KacarenpHOe ycKOpEHHUE HAMMPABJICHO 110 KaCaTEIbHON K TPACKTOPHH JIBUKCHHSI,
XapaKTepU3yeT N3MCHCHHUE BEJTMYUHBI CKOPOCTH U OIIPEICTISACTCS:

a,=V(t)=S(1);
3)
HopmaiibHOe yCKOpEHME HAMPABIIEHO 110 PaguyCy K LICHTPY TPACKTOPUHU IBUKEHHUS,
XapaKTepmyeT N3MCHCHUC HaHpaBJ'IeHI/Ifl CKOpOCTI/I nu OHpeIleJ'ISICTCSII

V_ .
a, = -
7 4)
4. TpaeKTOpI/ISI ABUIKCHUS — OTO T'COMCTPUICCKOC MECTO HOJIOKEHUH Tejia B K&)KL[LII‘/'I MO-
MCHT
BPEMEHH.
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IIpuMep pelieHus 3aaay:

Ilpumep 1:

ABTOMOOMJIH IBMIKETCS IO KPYTIIOMY apOYHOMY MOCTY panuyca =50 M COTJIacHO ypaBHe-
a0 $=0,21°-1240,61 (S — [M], 1 — [c]).

[TocTpouTh rpaduku mepeMeneHrs, CKOPOCTH U KacaTeJIbHOIO YCKOPEHUS IS TEPBBIX
MATH CEKyHJ IBWKEHHs. Ha ocHOBaHMM aHanmM3a MOCTPOCHHBIX IpadMKOB yKa3aTh: YYaCTKH
YCKOPEHHOTO W 3aMeJICHHOTO JBMKeHUsA. OmNpenenuTh MOJTHOE YCKOPEHHE aBTOMOOWIS B MO-
MEHT BpEMEHH 2 CEKYH/JIbI.

Jano:

3aK0H ABUKEHUS aBTOMOOMIIS S:O,213—t2+0,6t; t=5 MuH.

Haiitu: vy, ao; t npu v=0, a,=0; a npu t=2 c.

Pemienue:

1) HaiiTu ypaBHEHUS! CKOPOCTH:
v=dS\dt=(0,21-1>+0,61) =0,61>-21+0,6

npu =0 MmuH v¢=0,6 Mm\c;

npu v=0 0,6:*-2¢+0,6=0 oTcrona " 2=1J—FV1—4'0’3'0’3
’ 2-0,3

t1=3 ¢; 1,=0,3 c.
2) Haiitu ypaBHEeHHE YCKOpPEHUS

a=dv\dt=(0,61>-21+0,6) =1,2¢-2

a) npu =0 MuH a.= -2 M\c’;

06) npu a=0 1,2¢-2=0 orcroaa t=1,7 c.

3) Mns moctpoeHus TpaMKOB COCTABUTH CBOJHYIO TAOJIMIly YHCICHHBIX 3HAYCHUN IMapa-
METPOB JBM)KEHUS aBTOMOOMIIS (Tal.)

Tabnmuna — PacueTHble JaHHbIE

3HaueHud t; ¢ 0 1 2 3 4 5
S=0,2t3-t2+0,6t; m 0 -0,2 -1,2 -1,8 -0,8 3
v=0,6t2-2t+0,6; M\c 0,6 -0,8 -1 0 2,2 5,6
at=1,2t-2; m\c2 -2 -0,8 0,4 1,6 2,8 4

4) OHpe,I[CJ'II/ITB IMOJIHOC YCKOPCHHEC aBTOMOOMIISI B MOMEHT BpEMCHU 2 CCKYH/IbI

a=\la’ +a} (5)
a12=0,4 M\c?; an=(v2)*\R=(-1)*\50=0,02 m\c?;
OTCrHOIa
a=+/0,4> +0,02% =0,4 mM\c’.
OtBeT: vo=0,6 m\c; v=0, ;=3 ¢, 1,=0,3 ¢; a=0, t=1,7 ¢; a,=0,4 M/c?

5) Tlo pe3ynbpTaTam pacuera U3 CBOJAHOM TaOIHIIbI CTPOSITCS TpaUKu:
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S, ™

v, Mm\c

a, m\c2

[ I ORI SN ORI N
P L

rpacomk 3aBuUCMMocTH S -v

t, c

Pucynokx — I'paduk 3aBucHMOCTH S-t

Pucynox — I'paduk 3aBUCUMOCTH V-t

t c

Pucynok — I'paduk 3aBucumoctH a-t
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OT14eT 0 NpoeIaHHOI padoTe J0J/IKEH COAEPXKATD:

Tema paGoThI.
[ens paboThI.
3aganue.
Pemrenue 3agau.

A

BapuanTsl 3a1aHuii

BriBoa mo 3amaue.

3aganue: ABTOMOOWIb JIBUXKETCA MO KPYIJIOMY apOYHOMY MOCTY pajuyca r COTJIaCHO

ypasrennio S=At>+Bt*+Ct+D (S — [m], £ —[c]).

[Toctpouts rpaduku nepeMenieHns, CKOPOCTH M KacaTeJbHOTO YCKOPEHUS UIsl MEPBBIX
IATH CeKyHJ JBHXeHHA. Ha ocHOBaHMM aHanM3a MOCTPOEHHBIX I'paMKOB YKa3aTh: YYacTKH
YCKOPEHHOTO M 3aMEIUICHHOTO JBMXeHUsA. OnpeaennTh MOJHOE YCKOPEHHE aBTOMOOHIS B MO-

MCHT BPEMCHH JIBE CCKYH/BI.

e

I[aHHBIe CBOCI'O BapUaHTa B3ATb U3 Ta6J'II/II_[LI.

Pucynok — Pacuernas cxema.Tabnuna — JlaHHbIe K 3a1a4e

e

A 0,2 0,5 0,3 0,1 0,4
C 3 -1 2 -4 5
B D
r M 30 20 60 40 10
01 02 03 04 05 -4 10
06 07 08 09 10 2 12
=
=nl
% 11 12 13 14 15 -8 14
o
=
= 16 17 23 24 20 -6 16
=
«
§ 21 22 18 19 25 2 -5
4]
2 26 27 28 29 30 3 -1
31 32 33 34 35 -1 8

KoHTpoJibHbIE BONIPOCHI:

1 OOBsCHUTH BRIpAKECHHE  33/1aTh JIBH)KCHHE TOYKH ~7
2 Kakue crmocoObl 3agaHUs JIBUKEHHS TOYKH WCIOJIB3YIOTCS IPH OMUCAHUH JBU-
KEHUS W TIPH PEIICHUU 3a71a4?
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Kak onpeznenstoTcst BEKTOPbI CKOPOCTH M YCKOPEHHS TOUKM IPU  BEKTOPHOM  CIIO-
cobe 3amaHus ee JBMKEHUs?

Kak 1o BenuunHe M MO HaNpaBJICHUIO OINPENENAIOTCA BEKTOPbl CKOPOCTU U YCKO-
PEHUS TOYKU TIPH KOOPAMHATHOM CIIOCOOE 3aJaHUsl JTBUIKCHUSA?

Yro 3aaeTca IpU €CTECTBEHHOM CIIOcO0€e 3a/aHusl BUIKEHUS TOUKH?

Kak omnpenensercs mo BeJIWYMHE, YTO XapakTepuU3yeT M Kak HalpaBiICHO Kaca-
TEJIbHOE YCKOPEHUE TOUKH?

Kak omnpenensercs mo BeJWYMHE, YTO XapaKTEPU3yeT M KakK HAINpaBIEHO HOP-
MaJIBHOE YCKOPEHHE TOYKHU?

Kak omnpenensiercs mo BeIMUYMHE U HAPABICHUIO MIOJHOE YCKOPEHUE TOUKH ?

Kak nepeiiTi 0T KOOpAMHATHOIO crioco0a 3ajaHusl JBM)KEHUS K €CTECTBEHHOMY?

30



IpakTnyeckoe 3ansitue Ne7
10 TeMe ««JIBUKEHUE Tesla BOKPYT HETIOJABUKHOU OCUM).
HaumenoBanme: «OnpeneneHrne OCHOBHBIX KHHEMAaTUYECKUX M TMHAMHUYECKUX XapaKTEPUCTHUK
OapabaHHOM JTeOSTKN Y.
Leapb 3aHATUS: HAYYUTCS HUCIIOJIB30BATh (POPMYIIBI MOCTYMATEIBHOIO U BpallaTeab-HOTO JIBH-
JKEHUSI 1 OCHOBHOI'O 3aKOHA JTUHAMUKH.
Heo0xoaqumpble maTepuajibl M 000py10BaHNeE:
4. Terpaab U1 NPAaKTUYECKUX 3aHATHH.
5. Jluneiika, kapaHjaii, pe3uHKa.
6. MUKPOKaIBKYISTOP.
IHopsiioK BHINOJTHEHHS 32/IaHUA:
I1o HOMEpY B XKypHaJe MOJIy4UTh 3aJaHHE.
[Tpu pemiennu 3aga4 HEOOXOIUMO YUUTHIBATh, YTO JJI MOCTYHATEIBLHOTO JIBUXKEHUS Tella MpH-
MEHHMMBI Bce (POPMYIIbl KHHEMATUKUA TOUYKH.
[Tpu pemienuu 3agaun HEOOXOIUMO HUCIIOJIB30BATh CIEIYIOIINE 3aBUCUMOCTH:

v

S=£(t): v=(8)=(f0)s at=(S)" =(f))= (f(x)) : 2= =
o=1(t): a=(o)'=(f{t): 2= (o) '=( f(t))"

B ciiyuae paBHOMEpHOT0 JIBUKEHHUS ASHCTBYIOLIAsl HA TEJIO CUCTEMa CUJI BJISIETCS ypaBHOBE-
IIIEHHOH, B CJIy4yae HEPAaBHOMEPHOTO — HEYPaBHOBEIIEHHOM.

JTAHHOM CJTy4ae MPUMEHSIETCS METO/I KHHETOCTATUKH: JOOABIIAECTCS K JAHHOW CUCTEME Chjia
WHEPIUH:

F=-m-a
U paccMaTpUBAETCs YCIOBHOE PaBHOBECHE TeJa:

YF+R+Fu=0

1. OmpenenseM yrioBble KHHEMAaTHYECKNE XapaKTEPUCTUKHU JABHKEHHs OapabaHa.
2. OmnpenenseM JTMHEWHbIE KHHEMaTHUECKHUE XapaKTEPUCTUKH JIBUKEHUS OapaOaHa.
3. PaccmarpuBaem paBHOBECHE JaHHOM CHCTEMBI CUJI COTJIACHO MPUHIMITY KHHETOCTaTUKU
4. OmnpenensieM MOIIHOCTh Ha Tpoce 1o ¢popmysie P=F ¢ v
5. C yuerom KIIJI Haxoaum noTpedIisieMyt0 MOLTHOCTh
Ipumep:

[Tpu nepemenieHny rpy3a npuMeHsieTcs 6apadbannas nedeaKa, IPUBOJ KOTOPBIH COCTOUT U3
AIIEKTpOJBUTraTENd, pelykTopa. bapaban ciyxuT ais mpeodpazoBaHus BpalllaTeIbHOTO JABHXKE-
HUS B octynarenbHoe. J(uamerp 6apabana d = 0,2m., a ypaBHEHUE BpallleHUs

¢ =30t +6t2.

Jlnst MoMeHTa BpeMeHH t=0,5¢ orpeenTh Bce KHHEMaTUYeCKHe XapaKTepUCTUKH JIBHXKEHUS
OapabaHa, TOUKH Ha ero 000/1€e, a Takke rpy3a. HampaBnenue nermkenus rpysa BBepx. Onpene-
JUTh Maccy MepeMeraeMoro rpysa, eciy norpediseMast MOIIHOCTb ABUraTelNsl B 3TOT MOMEHT
Bpemenu P=16.1kBt, K.IL.J[. = 0.75.

IIpu pacuere yckopeHue cBOOOIHOTO MaJeHUs NPUHATH paBHBIM 10M/c2.

Pemenne:

1. Onpenensiem yrioBble KHHEMAaTHYECKHUE XapaKTEPUCTHKN Oapabana: Yron moBopota Oapabda-
Ha 3a Bpems t = 0,5¢
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¢0=30-05+6"-0.5=16.5pan

yIJI0Basi CKOpOCTh OapabaHa
o=(p)'=30t+6t2)'=30+12t=30+ 12 - 0.5 = 36pan/c
VYrioBoe yckopenue 6apabana

=(w)'=(30+ 12t)' = 12pan/c2

2. OnpexensieM JTMHENHHbIE KHHEMATHYECKHE XapaKTEPUCTUKU Ha 0boze 6apabana PaccrosHue,
IIPOUJICHHOE TOYKOM:

S=pR=165-0.1=1.65m
CKopoCTh TOUKH

V=0 -R=36-0.1=3.6M/c
KacarenbHoe yckopeHue

a, =¢-R=12-0.1=1.2wm/*

Hopmanbnoe yckopenue
(36)
01

Vn
Q, = —=
R

n
Kunemartnyeckue xapakTepUCTUKU ABMKEHUS IPy3a PaBHBI COOTBETCT-BYIOIIUM XapaKTEPUCTU-
KaM JII000H TOUYKHU TATOBOT'O TpOCa, a 3HAYUT U TOUKe A, Jexalieil Ha o0oe 6apadaHa.

3. Ha rpy3 nefictByet cuctema cui: cuia taru tpoca F, cuna Tspkectu rpy-3a G=m-g. 3ameTum,
4TO BEKTOPHI ciiibl F Beceryia HampaBiieHbl B CTOPOHY 0apa-0aHa, B KaKyto Obl CTOPOHY He Iepe-
Mmemancs rpy3. CornacHo npunuuny Jla-nambepa cucrema cuil, AeMCTBYIONUX Ha TEJO, IBUKY-
11eecsi HepaBHOMEPHO, Oy/I€T CUNTAThCs YPaBHOBEIIEHHOM, €ClIM K Hel MPUOaBUTh CUITy UHEP-
805054

F=m-a

CocTaBuM cHCTEMY YCIOBHOI'O pPaBHOBECHUS JJIs Ipy3a.

Fy=0 F-G-Fu=Fm:-g-m-a=0 F=m (10+1.2)=11.2m.

MoOIIHOCTh Ha TPOCe SBJISETCS MOJIE3HOH 1 TP TIOCTYNATEIHHOM JIBU-)KEHUU BBIYHCIISETCS IO
¢opmyne: P=F - U=11.2m - 3.6 =40.3m

N3 dpopmynst K.I1.J1.= Pnon/P3arp. Prnon. = P3arp - K.IL .
Macca rpy3a m = Prion./40.3 =(16.1- 0.75-1000)/40.3 = 300xr,
rae 1000 - nepeBogHO# K03 unment kBt B BT.

Ot4er 0 npoae1aHHO padoTe J0IKEH COAEPKATD:

1. Tema paboThL.
2. [enb paboTHI.
3. 3amanue.
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4.
3.

3ananue. BepTukanbHoe nepeMenieHre rpy3a Maccoil m ocyuiecTBisiercs 1e0e1Koi, cocTos -

Pemrenue 3agau.

BriBoa mo 3amaue.

niei U3 nIBUrartens, peaykropa u 6apadana. 3aano ynpasieHue JIBuxeHueM Oapabdana. Onpene-

JINTb HOTpe6JISIeMyIO MOIITHOCTb ABUTATCJII B MOMCHT BPEMCHU t.

A

Pucynox - Cxema ne6énku: 1. JIsurarens 2. Pegykrop 3. bapa6an 4. ['py3

0 YpaBHeHUE Hanpasnenue [[luamerp [Macca Bpewms K.ILJT.
Bap. |IBMKCHUS M KT C
1 o =15t + 5t2 BBEPX 0.1 120 3 0.75
2 p =35t +3t2  BBepx 0.1 120 3 0.75
3 o =15t +7t2 BBEPX 0.1 200 3 0.75
4 0 =29t +5t2  BHU3 0.1 150 1 0.75
5 o =5t + 0,712 BBEPX 0.1 100 1 0.75
6 =7t - 0,9t2 BHUS3 . 0.1 120 3 0.9
7 o =3t +1,5t2 BBEPX 0.2 140 2 0.88
3 o =9t— 1,112 BBEPX 0.2 110 D 0.88
9 o =19t +3t2  [BHU3 0.2 115 D 0.88
10 Jp =23t -3t2 BHU3 0.2 110 D 0.88
11 o =20t +8t2  BBepx 0.2 150 D 0.88
12 jp =20t - 412 BHI3 0.2 120 D 0,78
13 o =10t +6t2  [BHU3 0.15 120 D 0.78
14 jp=18¢ - 212 BBEPX 0.12 200 3 0.78
15 o =2t + 0,612 BBEPX 0.1 150 3 0.78
16 |p =4t -0,8t2  [BHU3 0.14 100 2.5 0.78
17 0 =2t + 0,812 |pHU3 0.08 120 D 0.85
18 o =12t -0,8t2  BBepx 0.02 140 3 0.85
19 jp=12t +2t2  BBepx 0.1 110 H 0.85
20 jp=18 -2t2 BHI3 0.1 115 3 0.85
21 o =10t - 412 BHI3 0.1 110 D 0.85
22 o =8t +6t2  BBepx 0.2 150 Y 0.85
23 0 =9t +8t2  BBepx 0.2 120 3 0.78
24 o =11t +7t2  BBepx 0.2 120 3 0.78
25 o =12t - 712 BHI3 0.1 200 D 0.78
26 o =15t -10t2  BHU3 0.2 150 1 0.78
27 o =15t + 102 BBEPX 0.1 100 1 0.78
28 o =7t + 412 BBEPX 0.2 120 Y 0.78
29  Jp=9t- 82 BHH3 0.2 140 Y 0.78
30 fp=8t-7t2 BHU3 0.2 110 3 0.78
31 =15t +4{2  [BBepx 0.1 115 Y 0.78
32 jp=10t+ 5¢t2 BBEPX 0.2 110 3 0.78
v €
ay
—_— — — (0] (0]
= = = A
] \
2 \= 1
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KoHTposbHbIe BOIPOCHI:

PN EAE DD =

JlaiiTe onpeneneHne CKOPOCTH TOUKH.
Uto Ha3bIBaeTCs KacaTeIbHbIM YCKOPEHUEM?
Uto Takoe HOpMaJIbHOE YCKOpEHHe?

dopmylia paBHOMEPHOTO MPAMOJIUHENHOTO IBUKECHUS.

ChopmynupyiiTe BTOpOH 3aKOH JUHAMHUKH.

Urto Takoe macca tena?

Uto u3yvaer guHaMuka’?

CriocoObI 3a/1aHuUs JBUKCHUS MaTEPUATTLHON TOUKH.
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IIpakTuyeckoe 3ansaTue Ne8,9
no Teme «OCHOBHOH 3aKOH AMHAMUKHU U puHIun [lanambepar.
HanmenoBanme: «OCHOBHOM 3aKOH TMHAMHKHU W IpUHIMN J[amamOepay.
Heaw 3ansaTus: OTpaboTaTh HABBIKK U YMECHHSI B PEIICHUN 33]1a4.
Heo0xoaqumpble maTepuajibl M 000py10BaHKeE:
1. Terpanp 1 NPaKTUYECKUX 3AHATUM.
2. Jlunelika, KapaHjaill, pe3uHKa.
3. MUKpOKaJIbKYJSTOP.
4.
IopsiioK BbINOJIHEHUS 32IaHUS:
1. ITonyuuTh BapuaHT y IpenogaBaTess.
2. Jly1g BBIIOJTHEHUS padOThl HEOOXOAUMO 3HATh:
OCHOBHOI 3aKOH JUHAMUKH:
Yckopenue, npuoOpeTeHHOE TEJIOM MO JeHCTBUEM HEKOTOPOW CHIIBL, IPOTIOPIIH-
OHAJIBHO BEJINYMHE ITOM CUJIbI M HAMPABIIEHO B TY K€ CTOPOHY.

Fz=l’n'az7 (1)
rac

Fy = /Fx2+FY2

- PaBHOJICHCTBYIOIIAs CHIIA, PaBHAsA CyMME KBAJpaTOB IPOCKIMI PaBHOACHCTBYIOLICH
Ha JIBE NIEPIEHIUKYISIPHBIX OCH;

m — Macca Tena;

ay=),~, ai- YCKOpeHHEe, MPUOOPETCHHOE TEJIOM IOJ JICHCTBUEM HECKOJBKUX CHII
(axcroMa 0 HEe3aBHCUMOCTH JIEUCTBUS CHUII).

[Mpunnun Jamambepa:

AKTHBHBIE CUJIbI, pEAaKLIUU CBsI3ell (OIOp) M cuijla MHEpLUUU 00pa3yroT ypaBHOBE-
LICHHYIO
CUCTEMY CHJI, T.€. €CJIM K CHJIaM, JIEUCTBYIOIIUM Ha TEJOo, ABUXKYIIEECS C YCKOPEHHUEM,
N00aBUTh CHITY HHEPLUH, TO UX MOKHO MPEJCTABUTh B PABHOBECU U

i=1F (X R | Fuw=0 2)

rae

™ , Fi-reomeTpuuecKkas CcyMMa BHEIIHUX CHJL.
Y=, Ri—TeomeTpuyeckas CyMMa peakiuii cBssei (ormop)
F.y- cuna uaepuuu, Kotopas onpeaensercs:

IIpumep pelieHus 3aaay.

Ilpumep 1.

Teno maccoir m=60 Kr nepemeraercs o HaKJIOHHOM MMOBEPXHOCTU C YCKOPEHHUEM
a=4m/c ¢ momouipto cuibl F. Onpenenuts cuity Tsru F, ecnn koddUIMEHT TpeHUS
frp=0,2.

Hano:m=60xr, a=4wmc, f=0,2

Onpenenuts: F
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Pucynoxk — Pacuernas cxema
Pewenue:

1) C npuMeHeHnEM OCHOBHOT'O 3aKOHA TMHAMUKH (pHUC.a).

Fs =ma,
rie

Fy = /Fx2+FY2

Fsy=R-G .c0s30° = 0, T.x. ay = 0 (Teno ABUKETCA IO OCH X);
R =G -c0s30° = mg -cos30” = 60-9,81-0,866 = 510(H);
Fs =F-F, - G -cos60° =m-ay;
rae
F=f-R=02-510 =102(H);
ay =ax=a;
F =F,, + G-cos 60" + m -a;
F=102 + 294,3 +240 = 636,3 (H)
OTset: F=636,3 H

2) C npumenennem npuniuna JJamambepa (puc. 6.1 6).

ay = 0, ciiegoBarenbHo U Fyy y = 0;
Z?:l Fi"'Z?:l Ri+FMH=0

F — Fyp — Fux — Geos60” = 0;

F —F, — ma, — mgcos600 =0;

F =F,, + m-a+mgcos60’;

a=a, =4 M/CZ,
F=102 + 240 +294,3 = 636,3 (H).
OtBer: F =636,3 H

Ilpumep 2.

Hano: V=7,5wc, m=200xr, I=4Mm

OHpCI[eJ'II/ITL PCAKINIO HUTH.
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Pucynok — PacuerHas cxema

Pemenue:
1) C mpumeHeHrneM OCHOBHOTO 3aKOHA IMHAMHKH (puc a).
Fs =m-a, te

Fy=Fy,=R-G; R=F5,+G;

as = ay =V2/r, roner =1

ay = 7,5°/4 = 14,06 (w/c*);

R =m ay + mg =m(as +g) = 20(14,06 + 9,81) = 477,4 (H).

2) C npumenenuem npunnuna JJamamo6epa (puc. 0).
R—G—-Fyu=0;

R=G+ F,, =mg + ma, = m(g +V2/l);
R =20(9,81 + 7,52/4) =4774 (H).
OtBer: R =477,4 H.

OT14eT 0 mpoAeIaHHOI PadoTe J0JIZKeH COAepPKaTh:
1. Tema paboThI.

2. Llenb paboTHI.

3. 3anmanue.

4. Pemenwue 3amauy.

5. BreiBog o 3agaue.

BapuanTsl 3axanuii
3aganue: VHauBuayanbHbIE 3aaHUS TSI BBITOJHEHUS MPAaKTHUECKOM paboThl Ne§. 9
npuBeieHbl B Tabnuie. Pabora coctout n3 2-x 3amad.



HaMMKH U npuHIuna Jlanamoepa.

OHpe,I[eJ'II/ITI) mapaMETphl ABUKCHHA TCJIa C IPUMCHCHUEM OCHOBHOI'O 3aKOHA A1~

Tabmuua 6.1 — PacueTHble m1aHHBIE

Ne Cxema B° | m, F, a, frp V, 1,
Bap. KT H | &’ M/c | M
1 20 [20 | 800 02 |- -
2 25130 |90 0,18 | - -
3 40 | 70 1000 0,16 | - -
4 45 | 80 1200 |2 |02 |- -
5 50 | 90 1400 02 |- -
6 60 [ 100 | 850 0,18 | - -
7 1560 |950 0,16 | - -
8 65 | 70 1100 02 |- -
9 1580 [600 |1 - -
10 35190 [500 |3 - -
11 45 [ 100 [700 |4 - -
12 60 |50 [820 [2 |? - -
13 3540 [920 |6 - -
14 40 [45 [750 |3 - -
15 25155 [630 |5 - -
16 55165 970 |7 - -
G
17 Py - (20 [800 [- |- 1,8
18 7’ - 130 [900 |- |- 1,6
19 3 - |70 1000 |- |- 1,5
20 / - |80 1200 |- |- ? 2
21 - 190 1400 |- |- 2.5
22 5 - 100 [850 |- |- 3
23 } - 60 950 [- |- 3,5
24 ' - |70 1100 |- |- 4
[
G
25 - 180 [900 |- |- 1,7
26 - 190 1100 |- |- 1,5
27 ok - 100 [1400 [- |- 1,6
28 - |50 [820 |- |- 1,8 |?
29 - 40 920 [- |- 2
30 - 45 1750 |- |- 2.2
31 [ - |55 630 |- - 2,6
32 1 - |65 970 |- - 3,2
. F C
(7
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IIpakTuyeckoe 3ansaTue Nel(

o TeMe «OO0IIHe TeoOpeMbl TUHAMHUKH

HanmenoBanme: «OO0mI1e TeOpeMbl JUHAMUKI.

Heab 3anaTus: OTpaboTaTh U 3aKPENUTh HABBIKK U YMCHHUS
Heo0xoqumpble maTepuaJbl:

1. Terpanb 1 NPaKTUYECKUX 3AHATHUM.

2. JIunelika, KapaHjaill, pe3uHKa

3. MUKpOKaJIbKYJISTOP.

IopsaoKk BbINOJIHEHNS 32IaHUS:
1. ITo HOMEpY B 3KypHaje BbIKUCATh U3 TAOIUIBI HOMEpa 3aJay.
Jnst BBITOSTHEHHS pabOThl HEOOXOAUMO 3HATH!
PaboTa moctrossHHON cuiibl F Ha NMpsMOIMHEHHOM ydacTKe MyTH S ompenensercs 1no Gopmyie

W=F-5 (ganpaBnenne CUIBI COBNANACT C HANPABICHUEM IIEPEMEIICHNs);
MoumHOCTb — 3T0 paboTa, COBEPIIEHHAS B ¢JUHHILY BPEMECHH

H -
p W_F5
f

‘ o))

OTKYyJIa 9aCTO IPUMEHseMas I pacuéra (opMyIia OIpeaeaeHHs MOIIHOCTH
P=F.V. )

KII{ — 5TO OTHOIIEHKE MMOJE3HON MOIIIHOCTH KO BCEH 3aTpayeHHOM

iam (.3)
ITpu pemieHHH HEKOTOPBIX 3a[a4 YYUTHIBAIOTCS CHIIBI TPEHHUS CKOJIBXKEHUs, IIPU ONPEIEICHUN
KOTOPBIX CJIETYET 3HATh, UTO
F.=f-R,.
T o (4)
rae R, —cuna HopmaneHoro aasnenus; f — koadduument Tpenust (mpuBeAeHHbIN KOAPUIUEHT
COIIPOTHUBIIEHUS IBUKEHUIO).

OCHOBHBIMU 3JIEMEHTaMU TUHAMUKU NPH peleHUH 3-i 3a7a4uu ABISIOTCA: TeopeMa 00 u3-
MEHEHUU KOJIMYECTBA JIBMKECHUS, Teopema 00 U3MEHEHUU KMHETHUYECKOW SHEprHH MpH MOCTY-
naTesIbHOM JBM)KEHHMHU Tejla U TeopeMa 00 M3MEHEHUH KMHETUYECKOW dHEPruu MpH BpallaTeslb-
HOM JIBHKEHUH TBEPAOIO TEIA.

Ecam Touka Maccoif m, HaxXoJIsICh ITOJT IEHCTBUEM ITOCTOSTHHOM cHibl F B TeueHUM t. , IBH-
raercsi NpSAMOJIMHEHHO, TO TeopeMa 00 M3MEHEHHH KOJMYECTBa JIBUKEHUS BbIpakaeTcst Gopmy-
(0}

ml —mV, =Fr, (5)

raec mV-mVO - BCJIMYWHA U3MCHCHUA NPOCKINUN KOJINYECTBA JBMIKCHHA HAa OCh, COBIIaga-
OIIYHO C HAITPABJICHUECM JIBUKCHUA

F t - mpoeKIys HMITYJIbCa CHITBI Ha TYXKE OCh.

ECHI/I, paccmMmaTpurBas ﬂeﬁCTBHe cuiel F Ha MaTCprUaJIbHYHO TOYKY Maccod m , YUUTBIBATDb
HEMMPOAOJIKUTEIIBHOCTD eé HeﬁCTBI/Iﬂ, a HpOTf{)KéHHOCTI), TO €CTh TO PaCCTOAHHE, HA KOTOPOM
I[el‘;ICTByeT CHJia, TO MMOJIYUIUM TCOPEMY 00 U3MEHEHUN KHHETHYECKON OHEPTHUU TOYKHU

mi: m ["I2

_ =,
a 2

} } (6)

rae
W — pabota Bcex cuJl, MPUIOKEHHBIX K TOUKE;

n [_rll i ['r :
— i .
2 2 — KUHeTHYecKas OHEPIYA TOUKHU B HAYAJIC U KOHIC ACUCTBUSA CHUIIL.
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W3MeHeHne KHHETUYECKON SHEPTUH IIPYU BpallaTeIbHOM JIBM)KEHUH Tejla TaKKe paBHO pa-
60Te, HO IpU BpallleHUH. 37ech paboTa MPOU3BOAUTCS HE CHIION, a MOMEHTOM CHJIBI IIPH TTOBO-

W=M,

poTe TBEPAOTO Tena Ha HEKOTOPBIK yrou ¢ , T.e. Y TOrJa 3aKOH U3MEHEHHS! KHHETH-

YECKOM DHEPruu TBEPAOIO Tejla IIPYU BPALLECHUH
Y M Y
an F - -

2 2 )

rmue
I, — MoMeHT nHepMu TBEPIOTrO TEJIa OTHOCUTENIBHO OCH Z;
®( ,®— YTJIOBbIE CKOPOCTH COOTBETCTBEHHO B HAayaje U KOHIIE BpalICHHUS.

[Ipu pemiennn 3aaa4 peKOMEHYETCsl TaKas IIOCJIEI0BATEIbHOCTD:
1 BbaenuTs TOUKY, JBUKEHHE KOTOPOI paccMaTpUBAETCs B JaHHOM 3ajaye.
2 BbIsICHUTDH, KaKe aKTUBHBIE CUJIBI ICHCTBYIOT HAa TOUKY, U U300pa3UTh UX Ha PUCYH-
Ke€.
3 OcBOOOANTH TOUKY OT CBSI3CH, 3aMEHUB UX PEAKITUSIMH.
4 BpIOpaTh pacrmoioXeHHe Oceil KOOpPAWHAT W, MPUMEHUB HEOOXOIMMBIN 3aKOH HIIH
TEOpEMY, PELIUTH 3a7a4y.

IIpumep penrenus 3agaqvu.

Jns ocTaHOBKM mo€3/a, ABMKYILErOCs MO MPSMOJIMHEHHOMY YYacTKY IIYTH CO CKOPOCTBIO
V=10m/c, mpousBoAMTCS TOpPMOKeHHE. Uepe3 CKOIBKO CEKYHJ| OCTAaHOBUTCS IOE3J, €CIIU
IIPU TOPMO>KEHUU PA3BUBAETCS MOCTOSIHHASI CHJIa conpoTuBieHus], paBHas 0,02 cuiibl TsHKECTH
noe3na? Kakoil myTh mmoe3 1 mpouiéT 10 OCTaHOBKU?

Pewenue:

[Toe3n coBepmaer mocrynarenbHOE ABMXKEHHE. PaccMarpuBas €ro Kak MaTepHAIBHYIO
Touky M (puc.7.1), nBuxyuryrocsi B HampaBieHuu ocu Oy ,ykakeM JeiicTByromue cuibl: G —
CUJIa TSKECTH Moe3na, R, — HopmanbHas peakius penbcoB, Fr — cuina cOnpoTUBIIEHHUs, HAIIPAB-
JIEHHAsI IPOTHUBOIOJIOKHO BEKTOPY cKopocTH. Cuibl G u R, ypaBHOBEMMBAIOTCS COTIIaCHO aK-
CHUOME JIEUCTBUS U IPOTUBOICHCTBHSL.

a. v, - v,
Fr
e
v (7
< S >

Pucynoxk — Pacuernas cxema

ITo TCOPEMC 00 M3MEHCHUH KOJIMYECTBA JABMKCHUA MaTCpHaHBHOf/'I TOYKHU B MPOCKIINU HA OCb OX

mV —mlV, =—F ¢
Tak kag £ =0,02G=0,02mg,t, =0V, =10m/c,V =0, nonyunm
—ml, =-0,02mgAr .
| Oreyaa

v, 10
0,02g 0,02-9,81
Jist onipenieneHust NPOMICHHOTO IYTH MTOE3/I0M JI0 €r0 OCTAaHOBKU BOCIOJIb3yeMCs TeopeMoii 00
N3MCHCHUHN KHUHCTHUYCCKOU 3Heprm/1:

m [_r3 m [_rIE

. .

=5]¢.

f
-k

=F-5-cose
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Pa6ora cun TopMokenns orpunarensaa (<& = FV=180", cosa =-1). qosromy

P
B —0,02mgs

“

U IIyTh, IPOMACHHBINA [10E3/I0M:
o o 10°
T 2.0,00g  2-0,02-9,81
OtBet: S=225 wm.

=223%Mm .

OT4er 0 nNpoeIaHHOI PadoTe T0JIKEeH COAEPKATh:
1. Tema 3aHATHS;

2. llens 3ansaTHS;

3. HcxoaHble TaHHbBIE U3 TaOJIMIIEL;

4. N300pakeHue cxeM C NPUI0KEHHBIMU CHIIAMU;

5. BriBog.

Copnepxxanue 3aaanusi: IHauBuyansHble 3a/1aHus AJ1s BBIIOTHEHHS MPAKTUYECKON paboThI

Nel0 mpuBenens! B Tabnmuie. Paborta cocrout u3 2-x 3amad.

Tabnuia — PacueTusie nanabie

Neo BapuanTa 3agaua KonTposibHBINM BOIIpOC
1 1 10 1 11 4
2 2 11 2 12 5
3 3 12 3 13 6
4 4 13 4 14 11
5 5 14 5 15 12
6 6 15 6 1 13
7 7 16 7 2 14
8 8 17 8 3 15
9 9 18 9 4 16
10 10 19 10 5 8
11 11 20 11 6 9
12 12 21 12 7 10
13 13 22 13 8 1
14 14 23 14 9 2
15 15 1 15 10 3
16 16 2 16 11 4
17 17 3 1 12 5
18 18 4 2 13 6
19 19 5 3 14 7
20 20 6 4 15 8
21 21 7 5 16 9
22 22 8 6 1 10
23 23 9 7 2 11
24 1 16 8 3 12
25 2 17 9 4 13
26 3 18 10 5 14
27 4 19 11 6 15
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28 5 20 12 7 16

29 6 21 13 8 1

30 7 22 14 9 2

31 8 23 15 10 3

32 9 1 16 11 4
3agaun

1. st mogpéma 5000 M3 BojbI Ha BBICOTY 3 M MOCTABJIEH HACOC C JIBUTATENIEM MOIIIHOCTBIO 2
kBT. Cxonbko BpeMenu notpedyeTcst 11 nepexayuku Bozpl, eci KI1/1 Hacoca pasen 0,8?

2. Tpaucnoprép nomaumaet rpy3 maccor 200 Kr 3a BpeMsi, paBHOE OJJHOM CeKkyHne. JlimHa
JICHTBI TpaHCIIOPTEPA 3 M, a yroj HaKJIoHa 0=30°. KIIJ{ TpaHcroptépa coctaBisier 85%. OnpenenuTb
MOIIIHOCTb, Pa3BUBAEMYIO AJIEKTPOJBUIaTENIEM TPAHCIIOPTEPA.

3. ToumnbeHbli kamerb quamerpoM d = 0,5 M nemaer 120 o6/muH. OOpabaTsiBacMas 1eTalb
nprkumaeTcs K kamHio ¢ ciwiiord F=10 H. Kakas MomHocTh 3atpaunBaeTcs Ha MITH(OBKY, eciii Kod(h-
¢rmeHT Tperust Kamas o netais f=0,2.

4.  Ormpenemuts paboTy CUIIbI TPEHUSI CKOJILKEHUS TIPH TOPMOXKEHUH BPAILIAIOIIErocs TCKa
mramerpoM d= 200 MM, clieaBIIero 10 OCTAaHOBKH JIBa 000pOTa, €CIIM TOPMO3HAsI KOJIO/IKA TIPFKIMA-
ercs k mucky ¢ cuoid F=400H. Koaduiment TpeHust CKobKeHHs: TOPMO3HON KOJTOJIKH M0 JUCKY f =
0,35.

5. CxkopocTb camoJ€ra Ipu OTphIBE OT BIJIETHOM TMOJIOCHI T0KHA ObITh 360 kM/4. Ompee-
JIUTh MUHUMAIBHYIO JUTHHY B3JIETHOM MOJIOCKHI, HEOOXOIUMYIO ISl TOrO, YTOOBI JIETYMK TIPH PasrOHE
UCTIBITBIBAN TIEPETPY3KY, HE TPEBBIIIAIONIYIO €r0 YTPOSHHBINA Bec. J[BIDKEHHE CUUTATh PAaBHOYCKOPEH-
HBIM.

6. Bepronér, macca koToporo ¢ rpy3oM 6 T, 3a 2,5 MuH. HaOpai BeicoTy 2250 M. Onpenenurth
MOIIIHOCTb JBUTATENIs BEPTOJIETA.

7.  Tpancnoptép nogHumaet rpy3 maccoid 200 Kr 3a BpeMsi, paBHOE OTHOM CEKYH/IE.

8.  JlnuHa sieHTsI TpaHCIOpTEpPa 3 M, a YroJl HakJIOHa 0=30". KIIJ] TPaHCIIOPTEPA COCTABIIACT
85%. OnpenenuTs MOIIHOCTb, Pa3BUBAEMYIO JIEKTPOJBUIATENEM TPAHCIOPTEDA.

9. Toe3n uzer co ckopocThio 36 kM/4. MorHocTs TeroBo3a 300 kBt. Cuna Tpenust cocras-
msiet 0,005 Beca moesna. OnpeneNuTh BeC BCETO COCTaBa.

10. Hns nmombéma 5000 M3 BOJIbI Ha BHICOTY 3 M IIOCTABIIEH HACOC € JIBUTATENIEM MOIIHOCTHIO 2
kBT. Cxonbko Bpemenu norpedyercst ais nepekadku Bogpl, ecii KI1/] nacoca pases 0,87

11. /luHamoMmerp, yCTaHOBJICHHBIH MEXIy TEIUIOXOJ0M U Oapykell, mokasbiBaeT cuity Tsaru 30
kH, ckopocth OykcupoBku 18 km/4, MorHOCTh 1BUratens 550 kBT. Onpenenuts cuity COMpOTUBICHUS
BOJIBI Kopitycy Oykeupa, eci KI1JI cuoBoit ycraHoBKH 1 BUHTa paBeH 0,4.

12. Tpancnoptép nomauMaeTt rpys Maccoii 200 kr Ha aBTOMaIlIMHY 3a Bpems t=1 c¢. JlmHa eH-
ThI TpaHCrioprépa 3 M, a yron Haknona 6=30". Kos()HIHEHT T0Ie3HOro AeHCTBUS TpaHCIOpTEpa
N=85%. OrpeaenuTs MOIITHOCTb, PA3BUBAEMYIO €TI0 JIEKTPOABUTATEIIEM.

13. Tpancnoprép noxaumaer rpys Maccoit 200 Kr Ha aBTOMaIMHy 3a Bpems t=1 c. /{iHa nen-
Thl TpaHCHOPTEPA 3 M, a Yrojl HaKJIOHA 0=30". Koaddurment momnesHnoro neicTBus TpaHcmoptépa
N=85%. OrpeaenuTb MOIIHOCTb, PA3BUBAEMYIO €TI0 JIEKTPOJABUTATEIEM.

14. TounneHbi kKamenb quameTpoM d = 0,5 m nemaer 120 06/mMuH. OOpabaTbiBaemast 1eTaib
nprxumaercs K kamHio ¢ cutor F=10 H. Kakast MomHocTb 3aTpaunBaeTcsi Ha IUTM(OBKY, ecin Kodd-
¢buLeHT TpeHus kamHs o feranb £=0,2.

15. Onpenemuts paboTy CUIIBI TPEHHS CKOJIBKEHHS MPU TOPMOXKEHHH BPAILAIOIIETOCs IUCKA
muamerpoMm d= 200 MM, cenaBIero 10 OCTaHOBKH JIBa 000pOTa, €CJIM TOPMO3HAsT KOJIOIKA TIPHKUMa-
erca Kk qucky c¢ cuioil F=400H. KoadrimeHT TpeHus cKoIbKeHUsI TOPMO3HOM KOJIOJKHU 10 AUCKY f
=0,35.

16. Koneco 3yduaroii nepenaur, nepenatomieid MorHocts P=12kBrt, Bpamaercs ¢ yrioBoid
ckopocTeio =20 pam/c. OnpenennTs OKPYKHYIO CHITY, ISMCTBYIOIIYIO Ha 3y0 Kojeca, €Cii TuaMeTp
koneca d=360 Mm.

17. MaxoBHUK BpaIlaeTcsi BMECTE C TOPU3OHTATLHBIM BaJIOM, Tar(bl (YIaCTKH, OIUPAFOIIHECS
Ha MOAIIUITHUKK) KoToporo umeroT quamerp d=100mm. Harpyska Ha KaIblif U3 JBYX MOJILIMITHUKOB
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F=4 xH. IpuBeneHnbiit ko3 duImenT TpeHust CKombxkenust B moammnankax =0,05. Onpenenuts pado-
Ty, 3aTPauMBAEMYyIO Ha MPEOIONICHHE TPEHHS 3a JIBA 000POTa MAXOBUKA.

18. Hauap nBurathCst M3 COCTOSIHHUS TTOKOSI, aBTOMOOHIIh Pa3BHII CKOpOCTh 40KM/4 32 Bpemst 7 C.
OnpenemmTs BEIMUMHY CUIIBI TATH, CUATas €€ TOCTOSIHHOM, €CIIM CUJa COMPOTHUBIICHUS! IBHDKEHUIO CO-
crapisger 0,1 or Beca aBToMoOMII, a Macca aBToMoOMIsa 1200 kr.

19. ABTOMOOWIb JBHIJICS BHU3 10 YKIOHY C YIJIOM 0=15°, OCYIIECTBHII SKCTPEHHOE TOPMO-
JKEHHe, U TIPoiis myTh 55 M ocTaHoBwics. Cuiia CONpOTUBIICHUS IBMKEHUIO cocTapisieT 0,5 oT Beca
aBTOMOOMISL. OnpeIeNnTh, C KaKOK CKOPOCTBIO JIBUTAJICS aBTOMOOHIIb B HAYAJIE TOPMOIKEHUS.

20. ABTOMOOWIb JBUTAICS BHU3 IO YKIOHY C YIJIOM 0=15°, OCYIIECTBHII SKCTPEHHOE TOPMO-
JeHue, ¥ 1poiad myts 90 M octaHoBwiIcsA. CHila CONPOTUBIIEHUS JIBHXKEHHIO cocTaBisieT 0,5 oT Beca
aBToMOoOWIIsL. OIpeeNuTh, C KaKOM CKOPOCTBIO IBUTAJICS aBTOMOOKIIb B HAYAJIEe TOPMOYKEHHSL.

21. Tlpm pe3xoM TOPMOXKEHHH KOJEca aBTOMOOMIIS 3aKIIMHUIIECH U OH Yepe3 6 ¢ OCTaHOBHJICH.
C Kakoii CKOPOCTBIO JIBUTAJICSI aBTOMOOWIIb B HaYasie TOPMOXKEHHS, €ClIM KOAPMUIIMEHT TPEHUs] MEKITY
MIOBEPXHOCTBIO IOPOTH M Kosiecamu aBTomoouitst £=0,6? [1oBepXHOCTh TOPU30HTAIBHASL

22. Tsarau pasBuBain MOIIHOCTH 120 KBT, TSHET caHu BBEpX IO YKIOHY, yros Koroporo 10°co
ckopocTbio V=10 km/4, Macca caneit ¢ rpy3oMm m=16 T. Onpeaemts Ko3QOUIMEHT TpeHNUsT MEXIy ca-
HSIMHU U TIOJIOTHOM Jiopord. Kakyto paboTy coBepIaeT Tsrad Ha OTHOM KHJIOMETPE ITyTH?

23. ABTOMOOWIb JIBUTJICS BHU3 10 YKJIOHY, Yroi KoToporo o=10°, co ckopoctsio 75 km/4. Bo-
JUTENb HAYMHACT SKCTPEHHO TOPMO3UTh, OTKITFOUMB ABUTaTENb. ONpeneNuTh BpeMsl ABMKEHHUS] aBTOMO-
OISt 10 TIOJTHOM OCTAHOBKH M €T0 TOPMO3HOM ITyTh, €CJI KOI(P(HUIIMEHT TPEHHS 3aTOPMOKEHHBIX KOJIEC
o gopory 0,3.

KoHnTpoJibHbIe BONpoChI
Kak onpenensiercs paboTa MOCTOSSHHOM CUJIBI HA IPSIMOJIMHEHHOM 1yTH?
Uto Ha3bpIBaeTCA MOIHOCTBIO U KAKOBBI €€ €IMHULIBI U3MEPEHUs?
Ecnu Ha Teno neiCTBYIOT HECKOIBKO CUJI, TO KaKMM 00pa3oM MOYKHO HAaWTH MX
o0uryto padoty?
Uemy paBHa paboTa CUIIBI TSDKECTU? 3aBUCHUT JIM OHA OT BUJA TPAeKTOpUn?
UYro HazpiBaeTcs BpamarmuM MoMeHToM? Mexanndeckum KITJ[?
Kak BbIpaskaercss 3aBUCHMOCTbh MEXAY BpalllalOlIUM MOMEHTOM M YIJIOBOH CKOPOCTBIO
IIPY 3a/1aHHOM MOIIIHOCTH?
8 Kak omnpenensiercst KHHETUYECKasi YHEPTHs Tejla MPU BpallaTeIbHOM JABHXKEHUN?
9 KaxoBbl eAMHUIIBI U3MEPEHNSI KHHETUYECKOW dHEPTUN?
10 [Inst yero BBEJEHO ATO NOHATHE KOA(D(PUIIMEHTA MTOJIE3HOTO NeHCTBUA?

NN R W=
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IpakTuyeckoe 3ansaTue Nell
1o TeMe «PacTsoKkeHue U coKaThe».
HaumenoBanue: «Pacuer Ha MPOYHOCTDH CTEPKHS MPU PACTSKEHUU (CHKATHH)».
Leab 3aHATHS 3aKPETUTH HABBIKU pacyeTa Ha MPOYHOCThH MPU PACTSKCHHUH, (CIKATUH).
Heo0xoaqumble maTepuajibl M 000pya10BaHNeE:
7. Terpanb Ui IPAKTUYECKUX 3aHATHM.
8. JluHeiika, kapaHaanml, pe3uHKa.
9. MHUKpPOKaIBKYISTOP.
ITopsinok BbINOJIHEHHS 3aJaHUA:
1. ITo HOMEpY B XKypHaje NOJy4YUTh 3aJaHue.
2. N300pa3uTth cTyneH4YaThiii Opyc ¢ BHEIIHEH Harpy3Kou.
3. Pa30uth Opyc Ha y4acTKH, HyMepalus — co CBOOOHOTO KOHIIa Opyca.
4. OnpenenuTs ¢ MOMOIIBI0 METO/Ia CeUEHUN BEIMUMHY BHYTPEHHEH IPOAO0ILHON CHIIBI Ha KaX-
oM y4dacTke. I1o mosry4eHHbIM BEJIMYMHAM ITOCTPOUTH 3II0PY BHYTPEHHUX HOPMAJIBHBIX CHIL.
5. Onpenenuth Ha KaXJA0M y4acTKe HOpMallbHOE HamnpsikeHue. [locTpouts smiopy Hanps>KeHU .
6. ITo popmyre ['yka onpenenuTs nepeMenieHne Kax0ro yyactka Opyca 1 cyMMapHoe repe-
MEIICHHUE.
OT4eT 0 NpoeIaHHOI padoTe J0/KEH COAEPXKATD:

6. Tema paGoThLI.
7. Iens paboThI.
8. 3anaHue.

9 Pemienue 3agau.

10. BriBoa mo 3agaue.

BapuanTbl 3axanuii

3aganue: J[ByxcTymneHuaThlil cTanbHON Opyc, AJIMHBI CTYIIEHENH KOTOPOro yKa3aHbl Ha cXxemax,
HarpykeH cuwiamu F1 n F2. [loctpouts 310pel MPOJOIBHBIX CHJI 1 HOPMAJIBHBIX HAIIPSKEHUN
1o JyinHe Opyca. OnpenenuTs yaauHeHue (ykopouenue) Opyca, npunss E = 2-105 MITa. Homep
CXEMBI, UHCIIOBBIE 3HAUEHUS CUJI U TUIOIIAJIeH Il CBOEro BapuaHTa BIOpATh MO TalIuLe.

Ne Bapu- Ne | F, Aq A,
aHTa cXeMbl kH kH om? em?
1 3 10 20 1,0 1,6
2 4 12 18 0,8 2,1
3 5 12 18 1,3 0,6
4 6 15 20 1,4 2,0
5 7 14 22 1,0 1,8
6 8 13 21 1,6 1,6
7 9 16 18 1,5 2,4
8 10 14 19 2,0 2,1
9 1 15 20 2,0 2,0
10 2 18 21 1,6 2,1
11 3 20 22 1,5 2,2
12 4 12 23 1,2 1,9
13 5 10 24 1,5 1,9
14 1 14 20 1,6 2,0
15 2 15 22 1,8 2,4
16 3 13 21 2,0 2,5
17 4 16 10 0,9 2,1
18 5 14 16 1,1 2,0
19 6 14 20 1,6 2,1
20 7 16 24 1,5 2,0
21 8 15 20 1,4 1,8
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22
23
24
25
26
27
28
29
30
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o

N NN RN =

12
16
12
14
15
12
14
20
12

25
21
23
22
19
18
23
25
21

1.8
1,6
1,5
1.8
2,0
L5
1,7
1.8
1.9

2,0
2,2
2,1
2,2
2,6
24
2,1
2,2
2,7
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KoHTpoJibHbIE BONIPOCHI:

1. Jlate onpenenenue aedopMarii pacTsHKEHHS.
2. Kakoii BHyTpeHHUH CHIIOBOM (DakTOp BOSHUKAET MPHU PACTIKEHHH.
3. JlaTp onpeneneHne HOPMaJbHOTO HAIIPSKEHUS.

4. JlaTh ompeesieHue JOIMyCKaeMOro HalpsKeHHU .

5. ChopmynupyiiTe yCIOBHE MPOYHOCTHU s AePOPMAIIUH PACTSHKEHUS (CKATHS).
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IIpakTHyeckoe 3ansaTHEe Nol2
no TeMe «l[IpakTudeckue pacuersl Ha Cpe3 U CMATHEY.
HaumenoBanme: Pacuersl Ha cpe3 U cMATHE
Heab 3ansaTus: OTpadoTaTh U 3aKPENUTh HABBIKU U YMEHUSI.
Heo0xoaumbie MaTepuaibl 1 000py/10BaHNeE:
10. Tetpanp mJid NpaKTUUECKUX 3aHATUMN.
11. JIunenka, kapaHjani, pe3uHKa.
12. MukpoKanbKymiIsiTop.
IopsaoKk BbINOJHEHHUS 32IaHUS:
1. ITo HOMEpY B >KypHaJe MOIYyYUTh 3aaHUE.
2. BbIoaHUTH pacuer.
OT14eT 0 poAeIaHHOI PaboTe 10/IZKEH COAepPKaATh:
11.  Tema paGoTsbl.
12.  Lenb paboThI.
13. 3amanue.
14. Pemenue 3anau.
15. BriBox o 3amaue.

KoHTposbHbIE BONPOCHI:
Jaiite onpenenenre aegopmarusam cpe3a u CMATHS.
2. Yto Takoe pacueTHOE COMPOTUBJICHUE HA CPE3 U CMATHUE?
3. KakoBsbI yCJIOBHS MPOYHOCTHU MIPU pacueTe Ha Cpe3 U cMsTue?
4. IIpoBepHUTb MPOUYHOCTH 3aKJIECTIOYHOTO COSTUHEHHS Ha cpe3 U cMaTue, eciiu F = 60 kH;
[tc] = 100 MIla; o= 240 MIla; d =20 mm: z=3 cMm
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Bapuanm 1

[InoHka, COE,[[Hk—[FI[O].L[EIH LTKHE C Bal10OM, HAITOJJOBUHY BXOIHWT B
a3 Bala H HallOJIOBHHY — B Ma3 CTYITHIEL.

h
[@1 \""
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i III j \\ \
;'I | almib /
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L | 1 | cnldy &
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N N h/2
NYT] _ N2
Bonpock OTReTh
1. ITo kakoMy cedeHHIO NPOMCXOOHT Cpe3 IMoHKNHT 1. ac.
2. bd.
3. mn.
4. de
2. Tlo KakoMy ced4eHHI0 NPOMCXOIUT cMATHe? 1. bd.
2. mb; cn.
3. am; nd.
4. ac.
Bonpock OTeeTH
3. YeMy pasHa ILUIoILIAdL cpesa’ 1. 0,55
2. bl
3. 0,50
4. hi
4. HailTi ycuiHe, nepenagaeMoe MnoHKoH, eciin 1. 1,389 gH.
T,=250H-M, =56 MM, =36 mm, =10 MM, b= 8 mm. 2. 1389 kH.
3. 13,89 kH.
4. 23,89 gH.
5. HafiTi Hanpsoke HHe CMSATHSL 1. 62,6 MITa.
2. 620 MITa.
3. 162 MIla.
4, 49.6 MITa.




Bapuanm 2

bour pactsaruBaeTcs cumoi F'= 112,76 kH. 42::

P arsy
N}
-—a1——7 o
Y
Trrr

n

Bonpoce

OTReTHI

1. ¥Kasars, rne npoHcxoIuT cpesl.

1. [To onopHOMY KOJIBITY TOMOBKH.

2. T1o BEICOTE TOJIOBKH.

3. TTo nwIHHApHYeCKOH NOBEPXHOCTH
TOINOBKH.

4, T'lo mnomany ceveHUA odpasia.

2. ¥Ka3aTh, e npoHcXoaiT CMSITHE.

1. o HWIHHAPHYECKOil MOBEPXHOCTH
TOJTOBKH.

2. To mnonany normepeyHoro ceyeHHUI
ofpasia.

3. I'lo onmopHOMY KOJBILY TOIOBKH.

4. I'lo BRICOTE TOJIOBH.

3. Yemy paBHa II0IIANL CPe3a TONOBKH? | | 7 pYr4,

2. ndh.

3. nd¥4.

4. (nD? — nd%)/ 4.
4. YeMy paBHA IUIOMIALL CMATHA? 1. (xD? — nd?)/4.

2. nd*/4.

3. nDY4.

Bonpoch OraeTn

5. HaiiTi HanpsxeHHA cpe3a, eclii 1. 17.89 MIIa.
F=1126 xH, 2= 11 MM, D =42 mm, 2. 47,79 MIla.
dy =34 MM, d =32 Mm. 3. 87,89 MTIla.

4. 28,39 MTIla.
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Bapuwanm 3

BrnruaTeI KPHBOLIHI YEPEIUIEH Ha BATY ¢ MOMOUILRY LIMIHHI-

PHUECKOTD INTHGTA H HArpYy®eH cHnoi F.

N

L %’/////x

[ P SRR

7

Bonpocwu

Orpeti

[. Mo kakomy ceueHHID NMPOHCKOIHT cpes mrhdra?

e b b2 —

ah.

. WA,
. ma u nh,
. g u mh,

2. Mo kakomy ceverimo wrudT cMuHaeTca’?

i b —

.

. ab.
Lanu b
. ant | b

3. Haiiti ycunme, nepe fagaemMoe IWITHGTOM, 8CTH
F=28xH, d= 12 win, [ = 50 s, dy = 40 mm,

fi = 180 sm.

o Lad et —

35 kH
252 kH.
457 kH.
. 20 kH.

4. Yemy paBHE HANpA#EHHA cMATHAT

i lad hd ==

102 MITa
32,4 MITa.

. 84 MITa
150,44 MITa.

3. Yemy paBHb! HANpA#eHnd cpe3al

o lad hd ==

. 43,7 MITa.

. 26,4 MITa.
14, 28 MIMa
.42 MITa

KoHTpoJibHBIE BONIPOCHI:
Kaxue mexanundeckue HarpspKeHHUsI BOSHUKAIOT MpU cpese?
Kakune MexaHnueckue HanpspKeHUs BOZHUKAIOT MPU CMSITUH?

A e

VYcnoBue MpovYHOCTH NP Cpese.
YcioBre MPOYHOCTH TIPU CMSTHH.

[Tpu xakom ycI0BUHM BO3HHUKAET AedopmMarius cpes3a?

Yro takoe nedopmanus cMITUs?
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IIpakTyeckoe 3ansaTue Nel3, 14

o Teme «l'€OMETpUUYECKHE XapaKTEPUCTUKI.

HaumenoBanue: «OnpeneneHue raBHbIX LEHTPAIbHBIX MOMEHTOB MHEPLUU COCTAaBHBIX Ceye-
HUW»

Hean 3ansTusi: HayunTtsbcs nonb3oBarbes TaOIUIAMU, ONPEAETATH IVIaBHbIE LIEHTPAIbHbBIE OCE-
BbI€ MOMEHTBI HHEPLIHH.

Heo0xonnmblie MaTepuaJibl 1 000py10BaHue:

1. Terpaap 11 TPaKTUYECKUX 3aHATHIA.

2. JIuneiika, kapaHaail, pe3uHKa.

3. MUKpOKAIBKYJISTOP.

IopsaoK BbINOJIHEHHS 32IaHUS:

1. Beimucats u3 tabnui copramenta B cootBeTcTBur ¢ 'OCToM reomeTpuveckue xapakre-
PUCTHKY MPOKATHBIX TMPOPUIICH.

2. BriOpath cuctemMy BCloMOTraTeIbHBIX OCEH.

3. Ornpenenutb KOOPAUHATHI EHTPA TSHKECTH MPOCTHIX CEUCHHI.

4. Onpenenutb KOOPIMHATBHI LIEHTPA TSHKECTH COCTABHOTO CEUEHHUs U IOJIOKEHHE LIEeH-
TPAJIbHBIX OCEH.

5. BbruncnuTh MOMEHTBI MHEPLIMU TPOCTHIX CEUEHUN OTHOCUTEIHHO LIEHTPAIbHBIX OCEH.

6. BeryuciauTs MOMEHT HHEPLIMHM COCTABHOTO CEYCHUSI.

7. BbruncnuTh 1EHTPOOEKHBIT MOMEHT HMHEPIMH CEYEHHUS OTHOCHUTEIBHO LEHTPAIbHBIX
oceil.

8. Omnpenenuts yrojl HaKJIOHA TJIABHBIX [EHTPAIbHBIX OCEH K IIEHTPaIbHBIM OCSIM.

9. Boruucnuth riaBHBIE IIEHTpaAJIbHBIE MOMEHTHI MHEpPUUU ceueHus. Jjis mpoBepkH mpa-
BUJILHOCTH OTIPEAENICHUSI HCIOJIb30BaTh PABEHCTBO .

10. Boerueptuth ceuenne B macimrade 1:2 ¢ ykazaHuEM BCEX pa3MEpOB M BCEX OCEH.

OT4eT 0 poAeJIaHHOI padoTe T0JIZKEH COAePKATD:
1. Tema 3ansarus;
2. llens 3ansaTHA;
3. McxoaHble TaHHBIE B3 TAOJIMIIEL;
4. PacyeTsl.
8. BeiBo.

Conepmanne 3aJJaHuA: OHpe,I[eJ'II/ITL TJIaBHBIC HCHTPAJIbHBIC OCEBBIC MOMCEHTBI NHEPILIUHN I
COCTaBHOI'O CCUCHU .

KoHTpoJibHBIC BONIPOCHI H YIIPAKHEHUS:
1. B kakux pacuérax UCIOJIb3YIOTCS OCEBbIE MOMEHTHI HHEPLIUU?

1. Kak paccunraTe KOOpAMHATHI LIEHTPA TAKECTH?

2. Yemy paBHBI MOMEHTBI MHEPIMH MPOCTEUIINX CEYEHUH MPSIMOYIroJbHUKA, Kpyra, KOJib-
na?

3. Kak paccuntats MOMEHT HHEPLIMHA OTHOCUTENILHO OCH, NapaljIeIbHON TaHHOM?

4. Kaxue ocu Ha3pIBarOT IiaBHBIMUA?

5. Jlig Kakux ce4eHM MOXKHO 0e3 BBIYMCICHHM yCTaHOBUTH IOJIOKEHUE IJIaBHBIX IICH-

TPaJIbHBIX OCE?
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IIpakTHyeckoe 3anaTHe NelS
o teMe «Kpyuenuey.
HaunmenoBanmue: «IlocTpoeHue 3m0p KpyTAIMX MOMEHTOB. PacdeT Ha MPOYHOCTH IIPU Kpyde-
HUW.
Ieap 3aHATHA: 3aKpEIUICHNE TIOJYYEHHBIX TEOPETUUECKUX 3HAHUM U IPAKTUUECKUX YMEHUH.
Heo0xonqumpble maTepuajibl M 000py10BaHNeE:
5. Terpanb nis NPaKTUYECKUX 3aHATHM.
6. Jluneiika, kapaHjaarl, pe3uHKa.
7. MUKpOKaIbKYJIATOP.
IHopsiioK BHINOJTHEHHS 32/IaHUA:
1. U300pa3uth pacyeTHYIO CXEMY.
2. Pa30uth Bajx Ha y4acTKU U MPOHYMEPOBATH UX.
3. Onpeaenutb MOITHOCTH Ha KOJIECAX.
P

4. OnpenenuTh Bpallaroume MOMEHTBI Ha Kojiecax: MBp= @ Hw,
rae P — momiHOCTh Ha Kosece (Bm), ® — yriioBast ckopocTs (paji/c)
5. OnpenenuTh KPyTSIue MOMEHTBI Ha KaK0M ydacTke — Mk.

6. [Toctpouts >mropy KpyTAIMX MOMEHTOB — Mk.

7. 13 ycnoBust IPOYHOCTH IIPU KPYUECHUU:

OTpeAeNnuTh TpeOyeMblil MonepeyHblii MOMEHT COMPOTHUBIICHUS AJIs KaXKIOr0 y4acTKa:
> ﬂ

W, [r]

8. Onpenenuth quaMeTp Baia JJIsl KaKJI0ro yJyacTka:

W nd® 0.2% ds |2o% 3/5W
P16 7 =l p

OKpyTrIHTh MONTYYEHHOE 3HAYCHUE 0 CTaHIaPTHBIX.

9. OnpeneuTh MOJIIPHBIE MOMEHTHI HHEPITUU CEYSHUH JIUIS KaXKIOTO yJIacTKa:
Jp=0,1d4(mm)

10. OnpeaenuTs yriibl 3aKpyYUBaHUS KaXIOTO YUaCTKa, IPUHSB JUTHHBI Y9aCTKOB OJIMHAKO-

BBIMU U PaBHBIMHU { =300Mm

_ 180" M, -/
T G-J,
11. BeBog.

OTuer 0 npoae1aHHOI padoTe T10JI5KEeH COAEPKATh:

6. Tema paGoTHI.

7. llenb paboTHI.

8. 3amanue.

9. Pemrenne 3amad.

10. BoiBog o 3agaue.
BapuanTsl 3a1anui
3apanme: OnpenenuTh BEIUYUHY KPYTAIIMX MOMEHTOB JUIsl KaXJA0T0 Y4acTKa, TOCTPOUTH A I0-
Py KpYTAIIUX MOMEHTOB, OIIPEACIUTh JUAMETP Bajia Ha KaXKJIOM y4acTKe, ONPEACIUTh YroJ 3a-
Kpy4MBaHUs KaKJI0TO ydacTka. [I[pUHATh MOLIHOCTH Ha KOJIECAX:
P2=0,5P1; P3=0,3P1 P4=0,2P.1
CxeMy U UCXOJHBIE TaHHbIE BHIOPATh B COOTBETCTBUHU C HOMEPOM CTY/ACHTA MO CIIUCKY B XKYP-
Hase.J[is Bcex BapuaHTOB NpuHUMaTh:[T|=25MIla; G=8-104MIla
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Bapuant P,xBt ", No cxembl
1,11, 21. 30 20 1
2,12, 22. 22 30 2
3,13, 23. 15 10 3
4,14, 24. 18 40 4
5,15, 25. 10 30 5
6, 16, 26. 25 35 6
7,17, 217. 35 40 7
8, 18, 28. 24 15 8
9, 19, 29. 50 100 9
10, 20, 30. 11 24 10
1 2
Mmy=300s41 my=500H-M My=6006-M  _ D00

" My=800H-M
M= 7200h’M

g >
L1 /)

m,hyovﬂ N

m2‘300fi M /"‘*\ )
| '—\
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m
=1200H-M i\ my=T0¢H-M

aWa
s

400/1 ‘M

ing= 7400h M

KoHTposbHbIE BOIPOCHI:

1. HanucaTh 1 MOSICHUTH YCIIOBHE TIPOYHOCTH MPU KPYICHHH.

2. HadepTuTs 3110pbl KacaTeabHBIX HAIPSKSHUHN JIJIs1 KOJIBIIEBOTO M KPYTJIOTO CEUCHUS

3. Kakue HanpskeHUs] BO3HHUKAIOT MPU KPYUCHHH.

4. Bo ckoibKO pa3 MOKHO YBEIIMYHTH HArpy3Ky Ha Opyc py KPYYECHUH, €CITH JHAMET]P
Opyca yBeJIMUUTH B 2 pasa.

5. [Touemy Opyc KOJBIICBOIO CEUSHHSI SKOHOMUYECKU 3P PEeKTHBHEE IPUMEHSTD MIPU KPY-
YeHUH?
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IIpakTyeckoe 3ansaTue Nel6, 17

o Teme «M3rudy»

HaumenoBanue: «[locTpoeHue 3Mrop MOMEPEYHBIX CUT M U3THOAIOIINX MOMEHTOBY.

Hean 3aHATHS: TIPOBEPKA U KOPPEKTUPOBKA TEKYITUX 3HAHUM.

Heo0xoaumble MmaTepuasbi:

1. Terpaab A1t OPaKTUYECKUX 3aAHATHM.

2. Meroanueckue yKa3aHus 10 BBIMOTHEHUIO MPAKTUYECKUX 3aHATHH M0 quciuruinie « TexHu-
yecKass MEXaHUKa.

3. MUKpPOKQJIBKYJATOP U KaHUEISIPCKUE TPUHAIJICKHOCTH.

IopsaoKk BbINOJIHEHHUS 32/IaHUS:

1. [ToBTOpUTE TEMY «3rN6».

2. Ilo HOMepY B >KypHaJIe BBIUCATh U3 TAOJUIbl BETUYUHBI U CXEMY OaJIKU.

3. Onpenenutb ONOPHBIE PEAKIIMH U3 YPAaBHEHHUI PaBHOBECHS CTATHKHU.

4. ITocTpouTh 3MIOPHI MONEPEUHBIX CHII QY U U3rudaronmx MOMEHTOB MX.

5. W3 ycnoBus MpOYHOCTH ONPEIEIUTh BEIMUYUHY OCEBOTO MOMEHTa COIIPOTUBIICHHUS JIJIs OTac-
HOTO ceveHus:, npunsB [c]= 160 MIla.

6. [TonoOpats mo Tabauie IByTaBpOBOE CEUCHHE OAKH.

7. IomoOpaTh MPSIMOYTOJILHOE CEUCHHUE OAJIKM ¢ COOTHOIIEHUEM CTOpOH: h = 2b.

8. CchopmynupoBath BHIBOJI.

OT4eT 0 NpoeIaHHOI padoTe J0/KEH COAEePXKATD:

. Tema 3aHsaTHS,

. Llens 3aHATHA;

. Ucxonnbie naHHbIe U3 TAOJIUILIBL;

. I300paxenue OaJIku U CHIION CXEMBI,

. DIIFOPHI MOMIEPEYHBIX CHJI U H3THOAIONTNX MOMCHTOB;

. OnpenesieHue 0CEBOIr0O MOMEHTA COMTPOTUBIICHUS JJIs1 OITACHOTO CEUCHMUS;
. [TonGop momepeyHbIX ceUeHui;

. BeiBop.

0N DN W~

Copneprxanue 3aaHusi: 175 3aJJaHHON OaTKK 1MOA00paTh U3 yCIOBHSI MPOYHOCTH Ha M3rHO pas-
MEpHI TIONIEPEYHOTO JIBYTaBPOBOTO U MPSMOYTOJIBLHOTO CEUCHHUS, IPUHSAB COOTHOIIIEHUE CTOPOH
h=2b. Cunrare [c]=160 MIla. [lannple 151 CBOETO BapuaHTa BHIOPATh U3 TAOIHUIIBL.
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IIpakTHyeckoe 3ansaTHe Nel8

no teme «M3ru6»

HaumenoBanue: «Pacuer 06aiku Ha MPOYHOCTH MIPHU UTHOEY.

Heab 3anaTHsA: HayuuThCsl IOCTPOEHUIO SIIOP U3TMOAIOLIMX MOMEHTOB U MONEPEUHBIX CUII U
IPOM3BOJIUTH PAacyeThl Ha IPOYHOCTH P U3THOE.

Heo0xoxumpble maTepuaJbl:

1. Terpanp 1 NPaKTUYECKUX 3aHATHUM.

2. Meronnyeckue yKa3aHus IO BBINOJIHEHUIO IPAKTHUECKUX 3aHATHH 1o qucuuiuinHe « TexHu-
YyecKasi MEXaHUKa».

3. MUKpOKaJIbKYJIATOP U KaHUEJISAPCKUE IPUHAICKHOCTH.

ITopsinok BHINOJIHEHHA 3aJaHHUA:
1. 300pa3uTh pacyeTHYIO CXEMY.
2. BeinucaTh UCXOAHbIE JaHHbIE U3 TAOIMILIbL.
3. 3aMeHHTD ACWCTBUE ONOP Ha OAJKy CHIIAMU peaKIuil.
4. CocTaBUTh ypaBHEHUE PABHOBECHS [ INIOCKOM CHCTEMBI TapAJICIbHBIX CHIL:
> MA=0; Y MB=0.
5. Haittu 13 ypaBHEHU paBHOBECHsI HEU3BECTHBIE CUIIBI PEAKIIUH.
6. OnpenienuTh NONEPEUHYIO CHUITY B KaXJ0M U3 XapaKTEPHBIX CEUEHUH, KaK CyMMY
BHEUIHUX CUJI, IPUJIOKEHHBIX 110 O/IHY CTOPOHY OT CEYECHHUSI.
7. IlocTpOUTH SII0PY MONEPEUHBIX CUIL.
8. OmpenenuTh BEIMYMHY W3THOAONIETO MOMEHTA [T KaXK/I0TO XapaKTEPHOTO CEYCHUS,
KAaK CyMMY MOMEHTOB BHEILIHUX CHJI, IPHJIOKEHHBIX 110 OJHY CTOPOHY OT CEUEHUs, OTHO-
CUTEJIbHO LIEHTPa TSYKECTH 3TOTO CEUEHUSI.
9. IlocTpouTs 3MI0py U3rMOAIOIIMX MOMEHTOB.
10. BeiOpatb Hanbosee Harpy>k€HHOe ceueHue, rae Mu=max.
11. 3anucaTh ypaBHEHHE yCIOBUS IPOYHOCTHU IPU U3THOE:
_ Mumax < [G ]
umax - u

o
W,
12. Haiitu TpeOyemyro BETUYHHY OCEBOTO COIIPOTUBIICHUS CEUECHUS:
Mumax 3
Wy 2= w, =" <014’
[0, ] 32

W3 BBIPAXKCHUSA,
13. Onpenenuth nuaMeTp HauboJee HArPy>KEHHOTO MOMEPEYHOT0 CEUEHHUS OCH:

G

14. OxpyriuTh AuameTp 10 Ginxkaiiero ctaHIapTHOro 3HaueHus u3 psaga R40 nmo tab-
JIUTIBI 2
15. BeiBog
Otuer 0 npojeaHHOI padoTe 10JI7KeH COJepPKATh:
1. Tema 3ansaTus;
2. lensb 3aHATHS;
3. Mcxoanple maHHble U3 TaOIHIEL;
4. N300pakeHue OaKu U CUIIOW CXEMBI;
5. DO1opbl MOMEPEUHBIX CUJI U U3rHOAIOIINX MOMEHTOB;
6. Onpenenenre 0ceBOro MOMEHTA COMPOTHUBIICHUS JJIsi OITACHOTO CEUEHUS;
7. Ilog0Oop momnepeyHbIX CeUeHHI;
8. BeiBog.

Copepxxanue 3aganus: /{15 3aaHHON pacyETHON CXEMBI OCH OINPEAETUTh pEeakluy Orop, Mmo-

CTPOUTBH SIIOPHI MOMEPEYHBIX CHII U U3TUOAIOIINX MOMEHTOB, 10100paTh JUAMETpP OCH U3 yCII0-
BUS IPOYHOCTH Npu u3rude. Homep BapuaHTa NpUHATH COTIIACHO HOMEPY CTYJEHTA B CIIUCKE I10
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KoHnTpoJsbHbBIE BOPOCHI

1. Kakue BHyTpeHHUE CHIIOBbIE (DAKTOPBI BOZHUKAIOT B MONEPEYHBIX CEYEHUSIX Opyca MpH ero
IPSIMOM IOTIEpeYHOM U3rude?

2. Kak cnegyer Harpy3uTh Opyc, 4TOOBI IOJYYUTh: &) YUCTHIM U3rH0; 0) MOMepeYHbIA MPIMON
nu3ruo?

3. Yrto Ha3bIBaETCS MOMEPEUHOM CUIION B MONEPEYHOM CEUeHUU Opyca U YeMy OHA YHCIIEHHO
paBHa?

4. Yto Takoe 3Mropa MonepeyHbIX CH KaK OHa CTPOUTCS?

5. YTo Ha3bIBaETCS M3TUOAIONIMM MOMEHTOM B ITOTIEPEUYHOM CEUEHUH Opyca U 4eMy OH paBeH?
6. Chopmynupyiite mpaBuiIO 3HAKOB IS MOMEPEYHBIX CUIT M U3TUOAIOIINX MOMEHTOB.

7. Kakumu muddepeHnaabHpIMI 3aBUCUMOCTSIMU CBSI3aHBI MEXKAY 000 M3rudaronmii Mo-
MEHT, ITONepeyHas Cujia, MHTEHCUBHOCTh PAaBHOMEPHO paclpeielieHHON Harpy3ku?

8. Kakue BUIBI pacyeTOB MOXKHO NMPOU3BOAUTE U3 YCIOBHS IPOYHOCTH MPH U3rHoe?

9.Kakue Gpopmbl MonepevyHbIX CEYCHUH palioHaIbHbI AJIs 0aIOK U3 TUIACTUYHBIX MaTepHaIOB?
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IIpakTHyeckoe 3ansaTHe Nel9
110 TeMe «CII0KHO€ COITPOTHUBIICHUE.
HaumeHoBaHue: «BpIoIHEHNE ITPOEKTHOIO M IPOBEPOYHOrO PACYETOB BaJlay.

Leab 3aHATHSA: 3aKpEIUICHNE TOTYYEHHBIX TEOPETUYECKUX 3HAHUM U IPAKTHUECKUX YMEHUMN
CTYJCHTOB: IIPOBEPKA U KOPPEKTUPOBKA TEKYIINX 3HAHUN

Heo0xoaumbie MaTepuaibl 1 000py/10BaHNE:
8. Terpanb mig NpakTUUECKUX 3aHATUM.
9. Jluneiika, kapaHjaaill, pe3uHKa.
10. MukpokanbKysiIsiTop.

ITopsinok BbINOJIHEHHS 3aJaHUA:

l.
2.

9.

N300pa3uth Baja Ha PUCYHKE C IPUIIOKEHHBIMY BHELIHUMU HArpy3KamH.

Yepes ocb OAHOTO U3 MOJIIMITHUKOB IPOBECTH OCH KOOPAMHAT X, Y, Z, OCh Z HaIIPaBJICHA
110 IIPOJOJILHOM OCH BaJIa.

[TpuBecTH neicTByrOIIME HA Bal HAIPY3KHU K €ro MPOJ0JIBHON OCH.

OcBoOOAUTH BaJl OT ONOP, 3AMEHUB UX JIEUCTBUE PEAKLIUSIMU B BEPTUKAIbHON U TOpH-
30HTAJIBLHOM MJIOCKOCTSIX.

ITo 3aganHOM MOIMHOCTH P ¥ yIJI0BOM CKOPOCTH (O ONPEIEIUTh BPAILAIOIINE MOMEHTHI,
JefCTBYOIME HA BaJl.

M o = g i i (&
Ms,;, - Bpamaromuii MomeHT, Hem
P — mommuocTh, BT
() — yrioBasi CKOpOCTb, paji/c
Berunciuts Harpysku F; u Fy; Fyy u Fyp, npunioxkeHnnsie k Baiy.
Mgp=Fer, rne
M, — Bpamaromui MOMeHT, Hem
F — Harpyska, aencreyromas Ha Bai, H
r- paguyc 3y0uaToro kKojieca, M
W3 ycinoBus paBHOBECHS Bajla, UMEIOILErO HEMOABUKHYIO OCbh, COCTABUTh UYETHIPE YpaB-

HCHUS PABHOBCCHUA:
DM, =0>X,=0

> M,=0>Y =0

Pemnts ypaBHEHUS U ONPEIEIUTD PEAKLIUN OTIOP.
[TpoBepuTh NpaBUIILHOCTH ONpPEAeNeHHs peakiuid. J[ist mpoBepku He0OX0AUMO MTPOBECTH

JOMOJIHUTECIIBHBIC OCU X U Z
DM, =0>M,=0

[ToacTaBuB 3HaUEHMSI, TOJDKHBI TOJYYUTh TOXKASCTBO 0=0. 3HAUUT peakiuu Omop omnpe-
JIeJIEHBI BEPHO.

[Tonp3ysich METOIOM CEYEHUN BBIYMCIIUTD 110 y4acTKaM KPYTSIIHNE MOMEHTHI TIO JITTHHE
Basna. [locTpouTs 3mtopy KpyTSAIIMX MOMEHTOB M.

OrnpenenuTh B XapaKTePHBIX CEUEHUSX 3HAYCHUS N3TUOAIOIINX MOMEHTOB My B BEpTH-
KaJTbHOU MJIOCKOCTHU M MOCTPOUTH JIIOPY U3THOAOIINX MOMEHTOB My.

OrnpenenuTh B XapaKTEPHBIX CEUEHUSX 3HAUEHUS N3TUOAIOINUX MOMEHTOB My B ropu-
30HTATBHOHN TIOCKOCTH U TIOCTPOUTH DMIOPY HU3THOAIOIUX MOMEHTOB My.

10. Onpenenuth HauboOMbIIEE 3HAYCHUE YKBUBAJICHTHOTO MOMEHTA:

M MMM

9K6 max

11. IIpuHsB G.=[0], onpenenuts TpedyeMblii 0CEBON MOMEHT CONPOTUBIICHUS:

M
W — 9K6. max

(o
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12. Onpenenuth quaMeTp Baa.
JI71s1 CTUTOIITHOTO KPYTJIOTO CeUEHUs

d=>3

~0,1d°
2

~3 MBKS
0,1[c]

o] -

[lonydyeHHoe 3HaUeHKE AMAMETpa Bajla OKPYIJIUTH 10 OJukKaiIlero 4eTHOro (Uiau OKaH-

YUBAIONIETOCS Ha MSATh) YHCIIA.

OT14eT 0 poeIaHHOI padoTe J0JIKEH COAEePXKATD:
11. Tema paOoThI.
12. Llens paboTHI.

13. 3aganue.

14. Pemenue 3amay.

15. BeiBoz 110 3amaude.

BapuanTbl 3a1anui
3amanue:

I[JI?I CTAJIbHOT'O BaJIa IMOCTOSAHHOTO IMMOIICPECUYHOT'0 CCUCHUSA C IBYMSA 3y6‘~IaTI>IMI/I KO-

JJ€CaMu Tpe6yeTc;I OIIPCACIUTb TUaMCTP BaJia I10 TpeTLeﬁ TEOpHUU MMPOYHOCTH, CCIIN NOITYCKAC-

Moe HampspbkeHue s Bana [6]=160 MlIla.

I[aHHBIe: nepeaaBacMad BaJloM MOIMHOCTD P uero YIJ10Basd CKOpPOCTh 0 INPUHATDH COITIACHO

3aIaHHOI'O BapHaHTa.

Howmep ® Howmep ()
BapuaHT P, xBT BapuaHT P, kBT
CXEMBI pazn/c CXEMBI pazn/c

I 1 8 36 16. 1 10 40

2.
2 12 40 17. 2 22 24

3.
3 10 30 18. 3 20 80

4.
4 6 36 19. 4 5 40

5.
5 5 18 20. 5 24 30

6.
6 21 15 21. 6 18 26

7.
7 30 24 22. 7 25 30

8.
8 16 40 23. 8 30 50

9.
9 26 25 24. 9 16 20

10.
10 40 70 25. 10 30 50

11.
1 20 50 26. 6 15 18

12.
2 9 36 27. 7 22 28

13.
3 15 45 28. 8 27 35
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IIpakTyeckoe 3ansaTue Ne2(

Heranu mammH. [Tepenaun.

HanmenoBanme: OnpeiesieHue KUHEMaTHYECKUX U CUIJIOBBIX XapaKTEPUCTHUK Mepeaay
Hean 3ansaTusi: OTpaboTaTh M 3aKPENUTh HABBIKK U YMEHUS

Heo0xoaumble MmaTepuabi:

1. Terpanp mJig NpaKTUYECKUX 3aAHATUMN.

2. MUKpOKaNbKYJIATOP U KaHLEISIPCKUE MPUHAICKHOCTH.

Iopsaok BbINOJIHEHHS 32IaHUS:

1. HauepTtuTh cXeMy puBOAa B COOTBETCTBUH C BAPHAHTOM.
2. IIponymepoBaTh BaJbl.

3. OnpenenuTs NepeaTouHOE OTHOILICHUE KaXKI0M CTYIICHH.

D,(Z,\Z, | Z
"oz )z )z
4. OnpenenuTh NepeaaTOYHOr0 YHCIIO MPUBOJIA.
u=ujuz(u;z)
5. OnpenenuTth 4acTOTy BpallleHUs BaJiOB.

L1 n n n,
u . _u, . _Us . oy -
n]:n()g; n2: 1 B n3_ uz B n4_ M3 ’ n4_ u )
6. OHpe,I[eJ'II/ITL YaCTOTY BpalllCHUA BaJIOB.

7,
—=(paolc)
W= 30
7. OnpeaenuTsh MOITHOCTH Ha BaJIOB.
P P, Py

P =Py ittt P;=Poytinoons P2="1 1 P3="2 .y P= g3
8. Onpenenuts K.I1.J]. mpuBoa
k

;7:7,] noow 'nnep'rlnep"'

/1€ K — YUCJIO Tap MOAUTUITHUKOB.

YTOYHUTH MOIITHOCTh

— P()e
u

9. OnpenenuTh BpalarIre MOMEHTHI Ha Bajax

P4 ‘n

T= i (Hwm); tne P-Bm;  w-pad/c.
@

10. BeBog.

OTuer 0 NpoaeIaHHOI PadoTe T0J5KEeH COAePKATh:
1. Tema 3ansATHS;
2. llens 3aHATHSA,
3. McxoaHple TaHHBIE U3 TAOJIMIIEL;
4. PacyeTsl.
8. BeiBo.

Conepmanne 3aJaHuA: I[JBI NIpHUBOJda MAIIUHBI, COCTOALICTO U3 MCXAaHNYCCKUX IIEpeaay oIpe-
ACIIUTD YIJIOBBIC CKOPOCTHU M YaCTOTHI BPAIICHHA Ha BajlaX, MOIITHOCTHU M BpalllatoIIue MOMCHTEI

Ha BajlaxX € y4€TOM K.IL.A., IEPCAATOUYHBIC YU CJIa BCCX CTyT[GHGfI " IpuBOJAQa, K.II.A. IpAUBOAA.

[IpUHATE: 1100, =0,99 - 11 TApbI NOIUITHUKOB;
Nyn=0,95 — U1 LETIHOM nepeayu;
Npm=0,96 — 11151 peMEeHHOI nepenayu;
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Ns6=0,97 — 1114 3yO4aToi nepenauu;

Nun=0,77-0,85 — 1151 4epBSIYHOM TIepeIayu.
CxeMmy BBIOpaTh B COOTBETCTBUU C HOMEPOM CTY/ICHTA I10 CIIUCKY B XKypHAaJe.

n=930 p0/mun

1 2
Zz=56 Z4=60 Z,=20 Z4=50
z~18 \ s _/
@—N—I:: L>i' x| Z=4 x "]
g ;
- <
Nog = 20x6m " % - Nog=10x6m : ’I’
n‘ai 7#40062««:” 2;=20 2;=23 | n=w500dfmun 21=22 2,=66
3 4
2,200 D,=450 Dy=i80 D,=360
e l _1j 2,7 i i
| - X | - 1 §
. — : ‘I’ 1L ‘ 'E' o[+
" 7 — | @ l,,liij/% ]
Nig =10xdm L . % ”wg?/(ﬂm bl K )
n=289000/mu# =2 ' n=144000/Mun % 21 2765
5 6
2D,=100 b=200
| SR L
M ] N ”
Nig =14 kbm % Nan =281
; 99 = 2,0K0m
n=95000]mu \\ n=97000/mun
7 8
2326 25=62
Zb':ﬁ”
Ny = 10K0m Nag=20K6m .
n=970 00y =60 1 n=1450 of/mun 25=22
9 10
[{‘_"me,:-ZOD 2 l Xzi. [D2=500 z'=18 22—42 23=20 5 360
‘ , 4
<= . /
Aj— i /./
T s Sk
M | = : | :
Nz =4 5Kbm N X LN )
: T 7 g4
n=1920 08/t Nig =106 \tl- s .

KoHTpoJsbHbIe BONPOCHI
1. IlepematouHoe 4ncio.
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2. Kak onpenensgercs nepenatounoe uuciao u KIIJ[ ans MHOroctynenuaroit nepenayu?
3. KakoBa cBs3b MeXAy BpalllaloIMMI MOMEHTaMH Ha BEIyILEM U BEJJOMOM Bajax repena-
qu’?
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IIpakTyeckoe 3ansaTue Ne21

Heranu mammH. [Tepenaun.

HaumeHoBaHue: pacueT 3y0uaToil epeaayn

Hean 3ansaTusi: OTpaboTaTh M 3aKPENUTh HABBIKK U YMEHUS
Heo0xoaumble MmaTepuabi:

1. Terpanb mJig NpaKTUUECKUX 3aHATHMN.

2. MUKpOKaIBbKYJISATOP ¥ KaHLEISIPCKUE MPUHAICKHOCTH.

HOpﬂ)IOK BbBIINNOJTHCHUA 3aJaHUA:

n
1. OmnpenensieM MePENATOUHOE YUCIIO U = —- , OKPYIJISIEM JI0 CTAHAAPTHOTO.
n,
HoMuHanbHble IepeaTouHble YnCiia MUINHAPHUECKUX PELYKTOPOB OOIIEro Ha3HAYEeHUs CO-
riacHo CT COB 221-83, npudem nepBblii psij NPEANOUYTUTEIbHEE BTOPOTO.

I-iipsan | 1,0 1,25 1,6 2,0 2,5 3,15 4,0 5,0 6,3

2-ipan | 1,4 1,8 2,24 2,8 3,55 4,5 5,6 - -

2. BpiOupaem marepual.
JU1s M3roTOBIEHUS IECTEPHU U KoJieca IepBOM IPYIIIb, 3TO KOJIeca ¢ TBEPJOCThIO
H<350HB, 3y0bsi KOTOPBIX XOPOIIO MPHPAOATHIBAIOTCS, PEKOMEHAYETCS N3TOTABIMBATh U3
CpEeHE WJIM BBICOKO YTJIEPOJUCTBIX KOHCTPYKIIMOHHBIX CTaJIeH MOABEPKEHHBIX YIIYULICHUIO.
3. OmnpenensieM npezest BBIHOCIUBOCTH MO KOHTAKTHBIM HANPSKEHUSIM:

oy, =HB, +70

HB; —tBepnocTh no bpuHemnto mecTepHu.
4. OmnpenensieM I0MyCKaeMOe KOHTAaKTHOE HaIPsHKEHUE

Ono

S

[GH]:

Su=1,1 —TpebyeMslii 3amac MPOYHOCTH.
5. Ompenensem npesen BBIHOCIUBOCTH Ha U3THO

oo = 1,8HB,
6. OHpC,I[CJ'ISICM AOIIYCKAEMOC HAIIPAKCHUC n3ruda

[O-F ] = Zl:)

Sp=2 — Tpebyempblii 3ar1ac TPOYHOCTH HA U3THO.
7. OmnpenenseM KpyTAIIUNA MOMEHT Ha ObICTPOXOJIHOM Bally

T]:P‘;HM

0]
1
8. OmpenenseM TpedyeMoe MEKOCEBOE PACCTOSTHUE U3 YCIOBUS KOHTAKTHOW MTPOYHOCTH
T ok
1 HB
—————— (IpsAMO3y0BbIe KoJeca)
l//ba ol e [GH ]

T, ek
————— (k0co3yOble KoNeca)
l//bu olle [O-H ]

a, =4950 (u +1)s

a, = 4300 (u+1)

U- [IepelaTOYHOE OTHOLLIEHUE

T-KkpyTsmuit MOMEHT Ha ObICTpOXOAHOM Baity, H-M

kup — k03¢ punmeHT HepaBHOMEpPHOCTH Harpy3ku Kpp=1,02

Ypa KO PHUIHEHT niuHbI 3y0a (711 MpsMO3yOBIX KoJieC Yp,=0,3; 17151 KOCO3yOBIX KOJIeC
yba=0,4)

[on]- IomyckaeMoe KOHTaKTHOE HalpsKEHHE.
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Oxpyrisiem a, 10 cranaaptHoro 3HaueHus no CT COB 229-75

MexoceBO€ pacCTOSIHUE Ay, MM

lpsn | 40 50 63 80 100 125 - 160 - 200
2psin - - - - - - 140 - 180 -
lpsan | - 250 - 315 - 400 - 500 - 630
2psan | 225 - 280 - 355 - 450 - 560 -
Cnenyer 1-i1 psg npeAnovynTaTs 2-my.
9. OmpenenseM TpeOyeMblii MOTYJTb 3alICTIICHHS:
m=(0,01+0,02)- a,
Oxpyrisiem 110 crangaptHoro 3HaueHus no CT COB 310-76
Monaynu, Mm
1 psin 2psin Ipsin 2psin
1 1,125 4 4,5
1,25 1,375 5 5,5
1,5 1,75 6 7
2 2,25 8 9
2,5 2,75 10 11
3 3,5 12 14

[Ipu HazHaueHun Moxaysel 1-i psj ciieyeT NpearnoYuTaTh 2-My.

10. OnpenensemM cyMMapHO€E YUCIO 3yObeB.

2
Zy ==o
m

Zs =

_ 2a,cos B

11. Onpenensem yncio 3yObeB B IIECTEPHE:

12. onpeznensieM yncio 3yObeB Koeca:

13. Onpenensiem pa3mepbl KOJec:
- IMaMeTp HA4YalIbHON OKPY>KHOCTHU IIECTEPHHU
di=mZ, (mpsimo3yObIe Koeca)

d, =

7,=Z5-7,

mZ
L (koco3yOble Koeca)

Cos

-AUaMETPhI Opr)KHOCTCfI BBICTYIIOB U BIIAAWH MICCTCPHU

d, =

di+2m; d, =d, —25m

- TUaMeTPbl HAYATBHON OKPYKHOCTH KoJieca
dy=mZ, (mpsimo3yOsbie Kojeca)

d, =

mZ,

cos
- IMAMETPbI OKPYKHOCTEH BBICTYIIOB U BIIaJINH KOJeca

d,=d,+2m; d,, =d,

- BBICOTA I'OJIOBKHN U HOXKKH 3}/'68.

- IIOJIHasA BbICOTA 3y6a

- IIMpHUHA KOJIeCa

h, =m; hf =1,25m

h=225m

(mpsiMmo3yObIe KoJeca)

(xoco3yOble Koeca)

(kxoco3y0Oble KoJeca)

—-2,5m
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b, =y,,*a, =03a, (npsmo3yOsle Koneca)
b, =y,,*a, =0,4a, (koco3yOble Koieca)
Ypa- KOOPGUIMEHT JTHHBI 3y0a.
JJ1 KOMITeHCcaIlMi HETOYHOCTEH MOHTa)Ka AJIMHBI 3y0a EeCTepHU TPUHUMAIOTCS HECKOJIBKO
OoJbIIe JUTMHEI 3y0a KoJieca
b;=by+5
14. YTouHsieM MeXOCEBOE pacCTOSIHUE
d, +d,
a,=———
2
15. OmnpenesnsieM CUiibl B 3allCTNICHUT
- oTpeAessieM OKPY)KHYIO CUITY

- ompeeNsieM paJHaIbHYI0 CHITY
F, =F, «tga (npsmo3yOble Koseca)
Ol- YTOJI 3alIeTUICHUS OL:ZOO; tg200:0,364
e

COS

F =F,

(xoco3yOble Koeca)

B- yron naxiona 3y6a (8°-20°)
OrnpenernsieM 0CeBYIO CHITY
F, = F, «1g /3 (koco3ybbic KoJeca)

16. IIpoBOIMM CpPaBHHUTEIBHYIO OIICHKY MPOYHOCTH 3yObEB IMIECTEPHU U KoJIeca Ha U3THO

[O-F ] [O-F ]

Vr Vr,
T7I€ Yr1 U Yr2- KO3 duimeHTs! (opMbl 3y0a B 3aBUCHMOCTH OT KOJIMYECTBA 3yObeB
Z 17 20 25 30 40 50 60 u Ootee
YE 4,26 4,09 3,9 3,8 3,7 3,66 3,62 3,6

Tax Kak MeHblIee OTHOLIECHHUE MOIYYUIIOCH Y ILIECTEPHHU, TO U IPOBEPKY HEOOXOIMMO Be-

CTH JUISl IIECTEPHHU.

17. Hanpsxenue usruda B 3yObsx IIECTEPHU

yeF kpky
oy =————"<[o]
meb,

Yr1- K03 dunment popmsl 3yda

Fu-oxpyxnas cuita, H

kp,=1,4 — K03pdUIUEHT TUHAMUIHOCTH

kpp=1,4 — KO3pPHUIMEHT HEPABHOMEPHOCTH HArpy3Ku

m — MOJyJIb 3alleIUICHUS

b, — mpuHa Kojieca, MM

[oF] - momyckaeMoe HampspKeHHe U3ruoa.

Ecnu or<[oF] TO 3y0Obs 1I€CTEpHH YCIOBHIO IPOYHOCTH HA U3TUO YIOBIETBOPSIOT. Mexoce-
BOE€ PACCTOSIHUE ONPEEIAETCS U3 YCIOBUS KOHTAKTHOM MPOYHOCTH U OKPYTJISETCS B 00JIb-
IIYIO CTOPOHY, IOATOMY MPOBEpKa Ha KOHTAKTHYIO MPOYHOCTH HelleraecooOpa3Ha.

OT14eT 0 Npoae/IaHHOI padoTe J0J/IKEH COAEPXKATD:
1. Tema paGoTsbI.
2. Llenb paboTHI.
3. 3anmanue.
4. Pemienue 3amau.
5. BreiBog o 3agaue.
BapuanTsl 3a1aHui
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3aganue

Paccunrare npsiMo3yOyto nepenayy OJHOCTYIIEHYATOro MIMHIPUYECKOTO pe-
IYKTOpa MpUBO/a KOHBEHEpa, BBIIOIHUTH IPOYHOCTHOM pacyeT nepegadyu o KOHTAKTHBIM

HAIMPSKCHUAM U ONPCACINUTD MapaMETPhI 3JICMCHTOB 3allCIITICHUA. I/ICXOI[HBIG JaHHBIC HE00-

XOOUMBIC IUId PCIICHHA CBOCTO BApHAHTA 3a4a4u, BbI6paTb nus3 Ta6J'II/ILU)IZ

Ne Bapi- Hunuuapudeckuit 3y0uaThiii peayKTop
aHra MouHoCTh Ha BEAYyIlEM Ba- YacToTa BpauieHus Be- YacroTa BpaleHus Be-
ay, Py, kBt JYLIEro Baia, nj, MHH " JIOMOTO Baja, ny, MHH -
1 0,8 930 310
2 0,8 930 232
3 1,0 950 380
4 1,0 930 465
5 1,1 930 330
6 1,5 1420 284
7 1,5 950 238
8 1,5 930 600
9 1,7 1420 226
10 1,7 930 640
11 2,2 720 228
12 2,2 950 235
13 2,2 1420 290
14 2,8 930 330
15 2,8 950 258
16 2,8 1420 226
17 3,0 720 28
18 3,0 960 480
19 3,0 1420 286
20 4,0 730 330
21 4,0 960 342
22 4,0 1450 460
23 4,5 950 526
24 5,5 725 580
25 5,5 730 456
26 5, 950 676
27 5,5 1450 580
28 7,0 980 544
29 7,0 1440 515
30 7,5 970 606
31 7,5 1460 462
32 10 980 398
33 10 1460 580
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IIpakTH4eckoe 3ansaTHE No22

Heranu mamnH. PeMeHHbIE Iepeaadu.

HaunmenoBanue: Pacuer peMeHHBIX Iepeaad.

Heab 3anATHA: 3aKpEeNUTh TEOPETUUECKUE 3HAHMS IPAKTUYECKUMHU pacueTamu. HayuuTtbes
MOJIb30BaThCs Tabnuamu. Hayautbces paboTarth ¢ rpadukamu.

Heo0xonumpble maTepuaJbl:

1. Terpaap 115 NPaKTUYECKUX 3aHATHH.

2. MUKpOKaNbKyJIATOP ¥ KaHLUEISIPCKHUE IPUHAICKHOCTH.

IHopsiioK BBINOJIHEHHS 32/IaHUS:

1. O3HaKOMHUTBLCS C TEOPETUYECKUM OOOCHOBAHUEM.

2. Paccunrtarh KIMHOPEMEHHYIO TIepeaady COrjacHO CBOETO BapHaHTa.
OT14eT 0 NpoAeIaHHOI padoTe J0/IKEH COAEPXKATD:

1. Tema paboTHI.

2. Ilenpb paboTHI.

3. 3ananHue.

4. Cxema nepenayu.

5. BbiBox 0 npojienanHoOM pabore.
KonTposbHbie BONpochl

1. Yro Ha3bIBaeTCs peMEHHOM nepenayueii?
HazoBute TpeOoBaHus, IPEeabIBIsIEMbIE K PEMHIO.
HaiiTe onpenenenue mexxoceBoro paccrosinusa. Kak ono usmepsiercs?
Henocrarku peMEéuHOM nepeaaydu.
JlocTOMHCTBa pEMEHHOM ITepeaayH.
Yto Takoe JOATOBEYHOCTh PEMHs?
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IIpakTHyeckoe 3anaTHEe No23
Heranu mammH. [lepegaya BUHT-raiika.

HaunmenoBanmue: [lepenaya BunT-raiika. M3ydenue KOHCTPYKLMiI iepead C TPEHUEM CKOJIbXKe-

HUS ¥ TPEHUEM KauyCHUs.
Heas 3anaTusa: IlpuoOpecTr HaBBIKK pabOTHI C TEXHUYECKOH TUTEPATypOil.
Heo0xonumpble maTepuasbi:

1. Terpaab 115 NPaKTUYECKUX 3aHATHH.

2. MUKpOKaNbKYJIATOP U KaHLEJIAPCKNAE IPUHAUIEKHOCTH.

ITopsinok BbINOJIHEHHS 3aJaHUA:
1. IlpounTaTh M 3aKOHCIEKTUPOBATH I1aBy BuHTOBBIE MeXxaHu3MbI cTp.187 — 191.
2. OTBeTUTH Ha BOIPOCHI.

OT14eT 0 NpoaeJIaHHOI padoTe J0/IKEH COAEPXKATD:

1. Tema paboTHI.
2. Ilenb paboTHI.
3. 3ananHue.
4. KoHCIEKT.
5. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.
KonTposbHbIe BONPOCHI
1. Ha3nauenwue, 001acTh MPUMEHEHUS U KJaccu(UKaIus repeaad BUHT — raika.
2. IlpeumyriecTBa U HEAOCTATKHU.
3. Kpurepuu paboTocrnocoOHOCTH Nepeiad BUHT — raika.
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OcHOBHBIE Pa3Mepbl H XAPAKTEPHCTHRHE OPOKATHRIX Npodiieil

CTaae npoxaTHAad - HaIKH IBYTABPOBBIE

h - BEIcoTa DanER b -
IIHPHHA IOTKH
d - TomMOHEEA CTEHKH

t - cpemHAd TOIIDHEHA MOIKH
. - pagHyc BEYTPEHHETO 3AKPYTICHAS 1
- PAgHYC 3AKpPYTICHEA DOIKH

I - MOMEHT HHEpPITHH

W - MOMEHT CONpPOTHBIEHHA

S - CTATHIECKHH MOMEHT HOIyCedeHH] 1
- PaEYC RHCDIAH
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