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IosicHuTeNLHAA 3aNIUCKA

Ha3naueHue MeTOAUYECKUX YKA3ZAHUM

COopHUK ITpaKTUYECKUX PabOT COCTABIIEH B COOTBETCTBUU ¢ DeiepanbHbIM TOCY1apCTBEH-
HBIM 00pa30oBaTeIbHbIM CTAHAAPTOM I10 POrpaMMaM MOATOTOBKH CIEIMATMCTOB CPEIHErO 3Be-
Ha o crieranbHocTH 21.02.03. CoopykeHue U KCIUTyaTalys ra3oHe(TenpoBO0B
1 razoHedTexpanmmil (0a30BOM MOATOTOBKH).
VYuebnasa qucuuiuiHa « TexHruueckas MexaHuKa» YCTaHaBIMBAET 0a30BbIe 3HAHUS JIJIsl OCBO-
€HMSI CIIeIMATIBbHBIX JUCLUIUINH.
CrpykTypa qucuuiuinabl «TeXHu4Yeckas MeXaHuKay MpeaCcTaBleHa CIeIyIOIMMH pa3ieia-
MHU:
— TEOpeTHYECKasi MEXaHUKa;
— COIIPOTHBIIEHUE MATEPUAJIOB;
— JIeTaji MallvH.
B pe3ynbraTe ocBoeHUs yueOHOM IUCLMILIMHBI CTYCHT JOJKEH:
ymemn:
—  OHNpEeNeNsaTh HAIIPSDKEHHS B KOHCTPYKLIMOHHBIX 3JIEMEHTAaX;
—  OIpeIeNsaTh NepelaTOYHOE OTHOLICHUE;
— IPOBOAMTH PACUET U MIPOEKTUPOBATh JETAIN U COOPOUYHBIE €TUHUIIBI OOIEro Ha3Haye-
HUS;

— TPOBOAMTH COOPOUHO-Pa300POUHBIE pAOOTHI B COOTBETCTBHH C XapaKTEPOM COEIUHEHHH
JeTanel M1 COOPOYHBIX SIMHHII,

— IIPOU3BOJMTH PACUETHI HA CXKATHUE, CPE3 U CMSATHE;

— IPOU3BOJUTH PACUETHI IIEMEHTOB KOHCTPYKLIUI HAa IPOYHOCT, )KECTKOCTh U YCTOWYH-
BOCTb;

— cobupaTh KOHCTPYKLIUH U3 JIETaJIeH [0 YepTekaM U CXeMam;

— YUTaTh KHHEMATUYECKHUE CXEMBI.

—  BUJBI ABWKCHHUNA U TIPEOOPA3YIONIHE TBIKCHUS MEXaHU3MEI;

— BWJIBI U3HOCA U AedopMaIiuii 1eTaneit u y3Jios;

— BHJIBI IEpe/iay; X YCTPOMCTBO, Ha3HAUYCHHE, PEUMYIIECTBA U HEIOCTATKH, YCIOBHBIC
0003HaYEHMS HA CXEMaX;

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

— METOJUKY pacuera KOHCTPYKIMI Ha MPOYHOCTD, ’KECTKOCTh M YCTOWYUBOCTH MPHU pas-
JUYHBIX BUJAX aedopMaluy;

— METOJMKY pacuera Ha C)KaTHe, CPe3 U CMSITHE;

— Ha3HA4YeHHE W KIaCCU(UKAIIIO TTOAMIUITHUKOB;

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

— OCHOBHBIC THITBI CMa309YHBIX YCTPOMCTB;

— THUIIBI, HA3HAYEHUE, YCTPOUCTBO PEAYKTOPOB;

— TpEeHHue, ero BUJBI, POJIb TPEHUS B TEXHUKE;

— YCTpOWCTBO M Ha3HAUEHUE HHCTPYMEHTOB M KOHTPOJIbHO-U3MEPUTEIHHBIX IPHOOPOB,
UCTIONIE3YEMBIX MPU TEXHUYECKOM 0OCTY>KUBAaHUU U PEMOHTE 000PYAOBaHHUS.

dopmupyemble KOMIETCHIINN:

OK 1. [ToHumMaTh CyIIHOCTh U COI[MAJIBHYIO 3HAYMMOCTh CBOeH Oynyiiel mpodeccuu, mposiBiIsTh
K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTh, BHIOMPATH TUIIOBBIE METOJIBI M CTIOCOOBI
BBITOJIHEHUS TPO(ECCHOHATBHBIX 3a/1a4, OLIEHUBATh UX d3(PPEKTUBHOCTH U KA4ECTBO.

OK 3. [IpynuMaTth pemeHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyallMAIX U HECTH 32 HUX OT-
BETCTBEHHOCTb.



OK 4. OcymiecTBIATh MOUCK M MCTIOIB30BaHNE HHPOPMAITHH, HEOOX0UMOH 1711 3 PEKTUBHOTO
BBITOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, TPO(PECCUOHATBHOTO U TMYHOCTHOTO PAa3BUTHSI.

OK 5. Ucnionp30oBaTh HHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHHU B TPo(ecCHoHaTbHON
JESATEIBHOCTH.

OK 6. PabGoTtatp B KOJUIEKTHBE U B KOMaH€e, 3¢ (HEeKTUBHO 00IIAThCs C KOJJIEraMu, PyKOBOI-
CTBOM, ITOTPEOUTEIISMHU.

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTb 32 pabdOTy YWICHOB KOMaH/Ibl, 32 PE3yJIbTAT BHIIOJHEHUS
3a1aHUM.

OK 8. CamocTosITeNnsHO ONpeneNsITh 3a1a4i MPOPECCUOHANIBHOTO U JINYHOCTHOTO Pa3BUTHUS, 3a-
HUMATBHCS CAaMOOOpa30BaHUEM, OCO3HAHHO IUIAHUPOBAThH MOBBIIICHUE KBAIU(DUKAIIUH.

OK 9. OpueHTHpOBaTHCS B YCIOBUAX YaCTOW CMEHBI TEXHOJIOTUI B MPOPECCUOHAIBHON JIes-
TEJIbHOCTH.

I1K 1.3. OcymiecTBasTh PEMOHTHO-TEXHUYECKOE OOCTY)KHBAHHE 000PYA0BaHUSI.

[1K 1.4. BeimonHATh Ae(eKTaIio U PEMOHT y3JI0B U JA€TaJIel TEXHOIOIMYECKOro 000pya0Ba-
HUSL.

[1K 2.1. BBIONHATE CTPOUTENBHBIE pAa0OTHI IPU COOPYKEHUU Ta30HE(PTEIIPOBOJIOB U Ta30H(Te-
XPaHUJIHILL.

[1K 2.2. ObecneunBaTh TEXHUYECKOE 0OCITYKMBAHHUE Ta30HEPTEIIPOBOIOB U Ta30HEPTEXPaHU-
JIUII, KOHTPOJIUPOBATh UX COCTOSIHUE.

VYuebHasa aucuuiuinHa « TexHuueckas MexaHuka» 0azupyercs Ha 3HaAHUSAX U YMEHUSX, MOITy4eH-
HBIX [IPH U3YYEHUH (PU3UKH U MAaTEMaTHKH, SBJSIETCS 0a30BOM Uil AUCIUTUIMH PO(ECCHOHATb-
HOTO IIUKJIA.

[Iporpamma kypca paccuntana Ha 150 yaca yueOnsix 1 50 yacoB npakTudeckux 3ausatui. C 1e-
JbIO AKTUBM3ALIMU MPOLIECCOB YCBOCHMS U 3aKPEIJICHUs 3HAHUM CTYJEHTOB K KaXKJJOH TeMe
IPEJI0KEHBI BOIIPOCHI I CAMOKOHTPOJIS.

Jljig aydiiero ycBO€HUs MaTepuala peKOMEHAYETCSl CAMOCTOSITENIbHO PEIINTh HECKOJIBKO
3aJa4 1o TeMaM JUCHUIUIUHBL. Penenne 3a1a4y cnocoO6CTBYET JIydlieMy MOHUMAaHUIO U
3aKPCIUICHUIO TCOPCTUUICCKUX 3HAHUH. 3a)1aH1/1${ MPAKTUYCCKUX pa60T JKEJIATCIIbHO BHIITIOJIHATH
HEMOCPEACTBEHHO MOCTIe N3YUYEHUS] COOTBETCTBYIOLIEH TEMBbI, TaKask MOCJIE0BATEIbHOCTh Oy1eT
CIO0COOCTBOBATH JIYYILIEMY 3aKPEIJICHUIO 3HAHUN. 3aKIIIOUUTEIbHON (POPMOI KOHTPOJIS
YCBOEHHMSI pa3ziesia ABIseTCsl KOHTPOJIbHas paboTa, IUCIUILTUHBI - S9K3aMEH.

MeToauueckue PEKOMEHIAUHA IO PCIICHUIO 3a/1a1

1. ['maBHas nienb perieHus 3a1a4 — GopMUPOBATH CIOCOOHOCTH K CAMOCTOSITEIbBHOMY MBIIII-
JICHUIO M aHAJIN3Y, K CaMOCTOSATENBHON TBOpUECKOl padoTe, (hopMHUpoBaTh MOHUMaHKE (pU3nUe-
CKHX SIBJICHUM U TEXHUYECKOE MBIIIJICHUE.

2. Pa3BuTh ymeHHe 1 HaBBIKM NPUMEHEHUS TEOPETUYECKUX 3HAHUM K PELICHUIO ITPaKTHYe-
CKHUX BOITPOCOB.

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

4. Pa3Buth HaBBIKK paOOTHI CO CIIPABOYHOMN M TEXHUUYECKOU JTUTEPATYPOM.

5. [TproGpecty HaBBIKU 0HOPMIICHUS TEXHUIECKIX PACUETOB.

OO01ue npaBuIa BHINOJHEHNS MPAKTHYECKHUX 3aJaHUI

1. Kaxnplit o0yJaronuiics mocsue BHIIOIHEHUS 3aaHus JOJDKEH MPEICTaBUTh OTYET O Ipojie-
JAHHOM padoTe C aHAIN30M MOJIyYEHHBIX PE3YIbTATOB U BBIBOJOM.

2. Order o mpojeNaHHOM pabore cieayeT OPOPMUTE B TETPAIH IS MPAKTUYECKUX 3aHITUH.

CoaeprxkaHue OT4eTa YKa3aHO B OIIMCAHUU BBIIIOJHEHHUS IPAKTHYECKOTO 3aaHusl.

TaOnuibl U PUCYHKH CIEYET BBIIOIHSATD C IIOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB.

4. B pacuerax 00s3aTeNIbHO yKa3bIBaTh OyKBEHHbIE 0003HAUYEHUS BEIMYMH U €UHULBI U3Me-

peHusl.

Pacuer cnenyer npoBOJUTH ¢ TOYHOCTBIO 10 ABYX 3HAYAIUX HUQP MOCIE 3alATOM.

6. Ecnu oOyyaromuiicsi He BBIITOJHUI IPAKTUYECKOE 3a/1aHue. TO OH MOXET BBIIOJIHUTH €TO BO
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BHEYPOYHOE BPEMSI, COTIIACOBAHHOE C TIPETIOIaBATEIICM.
7. OueHKy MO MPAKTUYECKOMY 3aHATHIO O0YYAIOLIHICS MOTy4YaeT ¢ y4eTOM CPOKa BBIOJTHE-
HUS paOOThI, €CITN:

a) pacyeTsl BBITIOIHEHBI TPABUIIBHO U B IIOJITHOM 00BEME;

b) CZeJIaH BBIBOJI TI0 pe3yibTaTaM padoThI;

c) 00yJaroIUICsT MOXKET MOSICHUTH BBIMOJHEHUE JTFOOOTO 3Tana paboThl;

d) OTYET BBHITIOJIHEH B COOTBETCTBUH C TPEOOBAHUSAMH K BBIMOJTHEHHUIO IMTPAKTUYECKOTO 3a/1a-
HHSL.



IpakTuyeckoe 3ansaTue Nel

no teme «Ilnockast cucteMa CXOIAIIUXCS CUID»
HaumenoBanme: " [Inockas cucteMa cxonsuuxcs cuii. OnpeniesieHne paBHOAEHCTBYOIIEH " .
Hean 3anaTus: 3akpernsieHue 3HaHui 1 yMeHu# 1o paszaeny. ComnocraBlieHHE pe3yIbTaToB.
Heo0xonqumpble MmaTepuajibl M 000py10BaHKeE:

I. Terpanpb U1 IPAKTUYECKUX 3aHATHM.

2. MeTtoauueckue yka3aHus 110 BBIMOJTHEHUIO MPAKTUYECKUX 3aHITHIA MO TUCIUIUINHE
«TexHnYeckas MEXaHUKa.

3. Jluneiika, IBETHbIE CTEPKHU, TPAHCIIOPTUDP, MUKPOKAIBKYIISTOP.

Ilopsi10K BHINOJIHEHHUS 3a1aHUS:

4. [ToBTOpuTH TEeMy «Iln0CKast cucTeMa CXOAAIIUXCS CHII.

5. ITo HOMepY B JKypHaJIe BBITUCATh U3 TAOJIHIIbI BETMUMHBI M HAIIPABJICHUS YETHIPEX BEK-
TOPOB.

6. Onpenenuts paBHOICHCTBYIOIIYIO CHITY T€OMETPUIECKUM CIIOCOOOM:

a) BBIOpaTh MacITao;
0) m300pa3uTh BEKTOPHI B BRLIOPAHHOM MacIITade ¢ 3aJaHHBIM HAIIPABJICHUEM;
B) CIIOKUTH YEThIpe BEKTOPA, MOJIb3YSACh IPABUIIOM T'€OMETPHUUECKOTO CIOXKEHHUS;
I') U3MepUTh 0Tpe30K AE u onpenenuTs BEIMYMHY paBHOAEHCTBYIOLIEH.
4. OnpenenuTh paBHOACHCTBYIONIYIO aHATUTUYECKUM CIIOCOOOM:

a) ONpPEJENIUTh NPOEKLINUU KaXA0r0o BEKTOpa Ha 0Ch X;

0) ompenenuTh anredOpanvecKyro CyMMY IPOEKIHNA BEKTOPOB Ha 0Ch X
ZFx: Fyi+Fxo+Fa+Fu (1)

B) OMpEIEIUTh MPOCKIIMU BEKTOPOB Ha OCh Y;
T') ONpPENeNIUTh aNreOpandecKyro CyMMY MPOEKIN BEKTOPOB Ha OCh Y
ZFy= Fy1+Fy2+Fy3+Fy4 (2)
n) 1o Teopeme [Tudaropa onpenenute MOIYIIb PAaBHOICHCTBYOIICH CHIIHI;

Fy= ,/ZFXZ +YF)? 3)

€) OIpEeAeNUTh Yroj HaKJIOHA PaBHOEHCTBYIOIEH CHUJIBI K OCH X
F.
cos x= Zx “)
Fy
5. CpaBHUTH pe3yNbTaThl MOCTPOEHUS (IMMYHKT 3.T) U pacyeTa paBHOJACHCTBYIOIIEH CHIIBI (TYHKT
4.n)

6. ChopMyaHpoBaTh BBIBOJ.

Ot4er 0 npoaeIaHHOI padoTe J0JIKEeH COAEPKATh!

1. Tewma 3ansarTus;
Llenp 3anaTus;
Wcxonnbie naHHbIe U3 TaOIUIIB;
N300paxeHue MIocKol CUCTEMBI CXOASIIUXCS CUT B CHCTEME KOOpAWHAT X U Y.
Ornpepenenne paBHOJAEHCTBYIONIEH CUITBI TPaPUIECKUM CITOCOO0M;
Omnpenenenne paBHOAEHCTBYIOIIEH CHIIBI aHATUTHYECKUM CITIOCOOO0M;
CpaBHEeHHE pe3yabTAaTOB MMOCTPOSHUS U PACUETOB;
BeiBog.
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PucynoOK 1

Conepmaﬂne 3aJaHUA: ITo HOMCECDPY B XXYpHAJIC BBIIHUCATh U3 Ta6J'II/IHBI UCXOOHBIC faHHBIC
IJIOCKOU CUCTEMBI CXOOAIINXCs CUJI, OITPCACIIUTD paBHOI[ef/'ICTBYIOH_IYIO [92018% HaHHOﬁ CUCTCMBEI.
F1 (V51 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

KouTpoJibHbIE BONPOCHI:

1. laTp onpeneneHne paBHOAECHCTBYIOIIEH CUJIBL.

2. B dyem 3akitouaercs paBHOBECHE IJIOCKON CUCTEMBI CXOISMIINXCS CHII B TpaUIecKoil 1 aHa-
JUTHYECKON opMax.

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

4. Kak HanpaBnieHa paBHOACUCTBYIOIIAS] B CHIOBOM MHOTOYTOJIbHUKE?



IIpakTuyeckoe 3ansaTue Ne2

o teme «Ilimockas cucreMa CXOmSIUXCS CHIDY

HaumenoBanme: « [Inockas cucrtema cxomsmuxcsa cuil. OnpenesieHue peakifii B CBA3sIX aHa-
JUTAYECKUM, TpaQHUUECKUM U TpadoaHATUTHUECKUM CIIOCOOaMI»

Hean 3ansATHA: 3aKpEIJICHUE TEOPETUUECKUX 3HAHUN

Heo0xoaumbie MaTepuaibl 1 000py/10BaHNE:

1. Terpaap 11 TPaKTUYECKUX 3aHATHIA.

2. Meroanueckue yka3aHusi MO BBITOJIHEHUIO TPAKTUYECKUX 3aAHITHH MO JUCIUTIIIMHE
«TexHnyeckass MEXaHHKa.

3. JInnelika, IBETHBIEC CTEPIKHU, TPAHCIIOPTUP, MUKPOKAIBKYIISTOP.

ITopsinok BbINOJIHEHHS 3aJaHUA:

1. IToBroputs Temy «Ilitockas cucrema CXOAAIMXCS CHID».

2. VYka3bpIBalOT TOYKY (MJIH TEJ0), paBHOBECHE KOTOPOH (KOTOPOro) paccMaTpUBaETCs.

3. IlpuknaaplBaroT K paccCMaTpuBaeMoON TOUKe (Tely) 3aJaHHble (M3BECTHBIE) CUIIbl. B 3aa-
yaxX 0OBIYHO 33JJaHHOMN CHIIOH SIBIISIETCA TPYy3, KOTOPBIN HampaBieH BHU3 (K LICHTPY TsxKe-
ctH 3emun). [Ipu Hanuumu Onoka rpy3 AeCTBYeT Ha pacCMaTPUBAEMYIO TOUKY BJOJIb HU-
Tu. HanpaBnenue AeMCTBHS 9TOM CHIIBI YCTAaHABIMBACTCA U3 YepTexKa.

4. MBICICHHO OTOPACHIBAIOT CBS3H, U, MOJIB3YSICh MPUHITUTIOM OCBOOOKIAEMOCTH OT CBS3CH,
3aMEHSAIOT UX JICUCTBUS PEAKIMAMU CBSI3€H, U MPUKJIAABIBAIOT UX K pacCCMaTpUBAEMOM
Touke (Teny). HampaBiieHne peakiuu cTep:kHs 3apaHee HEU3BECTHO, [I0ITOMY NpeArnoa-
raeM CTep>KeHb PACTAHYTHIM, T.€. PEAKIIHIO HAMPaBJIseM OT pacCMaTpUBaeMoOn TOUKH (Te-
na).

5. BpIOuparoT nonoxeHue NpsMoyroiabHONU CUCTEMbI KoopAuHaT. Hauano koopauHat coB-
MEIIAI0T ¢ TOYKOM, paBHOBECHE KOTOPO paccMarpuBaerca. Oany u3 oceit (J1r00yo)
HAMPAaBISAIOT TaK, YTOOBI OHA COBIIAJIa C HAIIPABJICHUEM OJIHOM U3 HEU3BECTHBIX PEaKluH,
a BTOPYIO NEPIEHAUKYIISIPHO IEPBOM.

6. 3areM OIpenessIoT YIilbl MEX]y peaKlUUsIMU U KOOPAUHATHBIMU OCSIMH, U YKa3bIBAIOT UX
Ha YepTeKe.

7. CocTaBislOT ypaBHEHHUS MIPOEKIMN CUJI, CXOJAIIMXCS B pacCMaTpUBaeMOM TOUYKE, Ha OCH
XHuYy.
>X =0
>Y =0
Pematot cucreMy 1ByX ypaBHEHMI ¢ ABYMs HEU3BECTHBIMH. 3HAK MUHYC B OTBETE O3Ha-
YaeT, YTO HalpaBlIeHUE PeaKIMK Ha yepTeke OblTI0 BEIOPaAaHO HEBEPHO, T.€. €CIIU CTep-
JKEHb MPEIOoIaraeTcsi pacTIHYThIM, TO B I€UCTBUTEIBHOCTH OH OYAET CKAaTbhIM, U HA000-
poT.

8. Pemaror 3amauy rpadudeckum criocooom. Ha ocHOBeE moyueHHO#N CXeMBbI CUJI, B BbI-
OpaHHOM MacmITabe CTPOST 3aMKHYTBIH CUJIOBOM MHOTOYTOJIBHUK, M OIPEAEISIOT HeU3-
BECTHBIE PEAKIIH.

9. Tlocne pemieHus MoydyeHHbIE pe3yabTaThl HEOOXOIMMO MPOBEPHUTH. JlJIs 3TOr0 HYXKHO
CPaBHHUTbH BEJTMYMHBI, TIOJIyY€HHbIE AaHAJTUTHUECKUM U TpaduiyecKuM croco0amu, U MoJ-
CUMTATh NOTPELIHOCTD.

OT14eT 0 NpoAe/IaHHOI padoTe N0J/IZKeH COAEPKATh:
1. Tema 3aHaTHS;

2. ens 3ausaTus;

3. HcxonHbple JaHHBIC U3 TaOIUIIb;
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: «llimockasi cucteMa mpoOU3BOJBHO PACHONOKEHHBIX CH. OmpeneseHue onop-
HBIX pEaKIii OaTOYHBIX CUCTEM.

Heab 3anaTus: YriayOlieHne 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 pacrlpeieICHHYIO HAarpy3Ky ee paBHozAeicTByromei Q=q-1. [IpunoxuTs
PaBHOJICHCTBYIOIIYIO K OaJIKe B IIEHTPE TSHKECTH COOTBETCTBYIOMIETO MPSMOYTOJIBHUKA.
3. 3aMEHUTD OMOPHI UX PeaKUsIMU. Peakiuio mapHUpHO-TIOBUKHON OTIOPHI
HaIpaBUTh MEPIEHIUKYISIPHO K OMTOPHON MTOBEPXHOCTH. R

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

RS
Rx

CocTaBUTh pacueTHYIO CXEMY OalKu.
Bb16paTh ocu KOOpAUHAT U LEHTPHI MOMEHTOB.

CocTaBuUTh YpaBHEHHUE PAaBHOBECHUS: ZM =0 ZM 2 =0; ZFkx =0.
W3 ypaBHEHNI paBHOBECHSI HAMTH HEU3BECTHBIE PEAKIIUU OIIOP.
IIpoBecTn poBEpKY MPaBUIBHOCTH PEILIECHUs, COCTAaBUB YPABHEHUS 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 PACHOJNOKEHHBIX cvil. OmnpenesieHue 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 pacnupeeieHHYI0 Harpy3Ky ee paBHoaeicTByromei Q=q-1. [IpunoxuTs
PaBHOACUCTBYIOIIYIO K Oalike B IIEHTPE TSHKECTH COOTBETCTBYIOIIETO MPSIMOYTOJIbHHKA.
13.  3aMeHUTb ONOPHI UX PEAKIIUSIMHU.
14.  CocTtaBUTh pacUETHYIO CXEMY OAJIKH.
15.  BriOparh ocu KOOpAUHAT U LIEHTPHl MOMEHTOB.
16.  CocraBUTh ypaBHEHHE PaBHOBECHS: ZM 4=0; ZFky =0. ZFkx =0.
17. W3 ypaBHEeHuU! paBHOBECHs HAWTH HEU3BECTHBIE 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 [2]6
5 , 1 [10 |2 60 |46
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 o ﬁ\ ~—, |4 |8 20 (45 |4 |4
11 7 5 10 25 |60 |36
12 AAAA A e 2o (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 |8 45 |4 |4
19 RERR K\ 3 110 |6 60 |36
20 T . 4 (12 |10 |- [30 [2]6
21 ) 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 po 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 24 [8 90 |25
32 8 |30 |6 0 |45
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IIpakTnueckoe 3ansitue NeS
1o Teme «LleHTp TsxecTn»
HaumenoBanme: «OnpeneneHue KOOpAUHAT IIEHTPA TAKECTH CIIOKHBIX CEUECHUI.
Henb 3aHATHA: 3aKPEIUICHUE ITOJYYEHHBIX TEOPETUYECKUX 3HAHUN U IPAKTUYECKUX YMEHUI
Heo0xonumpble maTepuajibl U 000pyJd0BaHKe:
1. TeTpanp 118 NPaKTUUECKUX 3aHATHIM.
2. Meroauyeckre yKa3aHus 110 BBIIIOJIHEHUIO MPAKTUYECKUX 3aHATUN IO IUCHUILINHE
«TexHuueckas MEXaHUKay.
3. Jluneiika, kKapaHjail, MUKPOKaJIbKYJIATOP.
ITopsinok BHINOJIHEHHS 3aJaHUA:
[ToBTOoputh TeMy «LIeHTp TsHKECTHY.
ITo HOMepy B JKypHaJIe BBIOPATh MIIOCKYIO (GUTYpPYy U HCXOTHBIC TaHHBIC.
N306pa3uth purypy u 3aKiIIOUUTh €€ B CUCTEMY KOOPIMHAT.
Pa3outs cnoxnyio Gurypy Ha IpocThbIe.
OnpenenuTh HEHTP TSKECTH KaXI0U MPOCTON (DHUTYPHI.
Onpenenuts MI0LAAb U KOOPAUHATHI LIEHTPA TSAKECTH KaXKI0M MPOCTOil PUrypHI.
Onpenenutb KOOPAUHATHI IIEHTPA TSHKECTU COCTABHOM (QPUTYpPHI.
. CdopmynrpoBaTh BBIBO/I.
Conep:xanue 3aganusi. OnpeienTh MOJOXKEHNE IIEHTPA TSHKECTH III0CKOH (urypsl, hopma u

N U R W

pa3Mepbl KOTOPO B MAJJTMMETPAX MMOKa3aHbl HA pUCYHKaX. JlaHHbBIE CBOEr0 BApUAHTA B3Th U3

TaOJIMIEL.

OTuer 0 NpoeIaHHOI PadoTe T0JI5KEeH COAePKATh:
Tema paboThL.

Iens paboTHI.

3amanue.

Pemenue 3axay.

BriBoa o 3agaue

SR D=

18
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IIpakTuyeckoe 3ansiTue Ne6

o TeMe «[lapameTpsl TBHKEHUS TOUKNY

HaumenoBanme: «IlapaMeTpbl ABUKEHUS TOUKH.

Leapb 3aHATHSA: 3aKpEIUICHNE TIOTYYEHHBIX TEOPETUYECKUX 3HAHUM U IPAKTUYECKUX YMEHUI

CTYJCHTOB: MIPOBEPKA 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 — pazien MEXaHUKHU, U3y4YalOlUil TapaMeTphl IBIKEHUS Tela 0e3 yuera
JIEUCTBYIOIIUX HA HETO CHUJL.

HapaMeTpLI JOBUXXCHUA TOUKHU:

1. 3aKOH IOBUXXCHUS — OTO 3aBUCHUMOCTDb paccro;umﬁ 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 — 3TO BEKTOPHAs BEIMYMHA, XapaKTePU3YIOIIasi ObICTPOTY U3MEHEHHS
CKOPOCTH TOYKH (TeJa). Y CKOpeHHUe pacKIIaJbIBaeTCs Ha IBE MEPIICHIUKYISPHBIX BETHUNHBI:
KacaTeJlbHOE (TaHTeHIIMALHOE) U HOPMAIbHOE (LIEHTPOCTPEMUTEIHHOE) YCKOPEHHUS.
KacarenpHOe ycKOpeHHUE HAMMPABJICHO 10 KaCaTEIbHON K TPACKTOPHH JIBUKCHHSI,
XapaKTepU3yeT N3MCHCHHUE BEJTMYUHBI CKOPOCTH U OIIPEICTISETCS:

a,=V(t)=S(1);
3)
HopmaiibHOe yCKOpEeHME HAMPABIIEHO 10 PaguyCy K LICHTPY TPACKTOPUHU IBUKEHHUS,
XapaKTepmyeT N3MCHCHUC HaHpaBJ'IeHI/Ifl CKOpOCTI/I nu OHpeIleJ'ISICTCSII

V_ .
a, = -
! 4)
4. TpaeKTOpI/ISI ABWIKCHUS — OTO T'COMCTPUUICCKOC MECTO HOJIOKEHUH Tejia B Ka)KI[BIﬁ MO-
MCHT
BPEMEHH.
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IIpuMmep pelieHus 3agay:

Ilpumep 1:

ABTOMOOWJIH ABMIKETCS IO KPYTIIOMY apOYHOMY MOCTY panuyca =50 M COTJIacHO ypaBHe-
a0 $=0,27°-1240,61 (S — [M], 1 — [c]).

[TocTpouTh rpaduku mepeMeneHrs, CKOPOCTH U KacaTeJIbHOIO YCKOPEHUS IS TEPBBIX
MATH CEKyHJ IBWKeHUs. Ha ocHOBaHMM aHanmM3a MOCTPOCHHBIX IpadUKOB yKas3aTh: YYaCTKH
YCKOPEHHOTO W 3aMeUICHHOTO ABMKeHUs. OmnpenenuTh MOJTHOE YCKOPEHHE aBTOMOOWIS B MO-
MEHT BpEMEHH 2 CEKYH/]IBI.

Hano:

3aK0H ABUKEHUS aBTOMOOMIIS S:O,2t3—t2+0,6t; t=5 MuH.

Haiitu: vy, ao; t npu v=0, a,=0; a npu =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 M\c;

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

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

ai=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 TpadMKOB COCTAaBUTH CBOJHYIO TaOJIMIly YHACICHHBIX 3HAYCHUN IMapa-
METPOB JIBM)KEHUST aBTOMOOMIIA (Tab.)

Tabnuna — PacueTHble JaHHbBIE

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 ¢c; a»,=0,4 M/c?

5) Ilo pe3ynbraTraMm pacdera U3 CBOAHOU TAOIHIIBI CTPOSTCS TpaduKu:

27




S, m

v, Mm\c

a, m\c2

[ I ORI SN ORI N
P L

rpacomk 3aBUCMMoOCTU S -v

t, c

Pucynokx — I'paduk 3aBucuMocTu S-t

Pucynox — I'paduk 3aBUCUMOCTH V-t

t c

Pucynox — I'paduk 3aBucumoctH a-t

28



OT14eT 0 NpoeIaHHOI padoTe J0J/IKEH COAEPXKATD:

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

A

BapuanTsl 3a1aHuii

BriBoa mo 3amaue.

3aganue: ABTOMOOWIb IBMXKETCA MO KPYIJIOMY apOYHOMY MOCTY pajauyca r COTJIaCHO

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

[Toctpouts rpaduky nepemMenieHns, CKOPOCTH M KacaTelIbHOTO YCKOPEHHS Ui MEPBBIX
IATH CeKyHJ JBHXeHHd. Ha ocHOBaHMM aHanM3a MOCTPOEHHBIX I'paMKOB YKa3aTh: YYacTKU
YCKOPEHHOTO ¥ 3aMEUICHHOTO JBMXeHUsA. ONpenenuTh MOJHOE YCKOPEHHE aBTOMOOHIS B MO-

MCHT BPEMCHU IBC CCKYH/IBI.

e

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

Pucynok — Pacuernas cxema.Tabnuna — JlaHHbIe K 3a1a4ue

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
5 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 OOBsACHUTH BBIpAKECHHE  33/1aTh JIBH)KCHHE TOYKHU ~7
2 Kakue crmocoObl 3agaHUs IBUKEHHS TOYKH WCIOJIB3YIOTCS IIPH OMUCAHUH JBU-
KEHUS W TPHU PeIIeHUH 3a71a4?
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oo

Kak onpeznenstoTcst BEKTOPbI CKOPOCTH M YCKOPEHHS TOUKM IIPU  BEKTOPHOM  CIIO-
cobe 3amaHus ee JBMKEHUs?

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

Yro 3aaeTca IpU €CTECTBEHHOM CIIoco0€e 3a/aHusl BU)KEHUS TOUKH?

Kak omnpenensercs mo BeJIMYMHE, YTO XapakTepuU3yeT M Kak HalpaBiI€HO Kaca-
TEJIbHOE YCKOPEHUE TOUKH?

Kak omnpenensercs mo BeIWYMHE, YTO XapaKTEPU3yeT M KaK HAINpaBIEHO HOP-
MaJIBHOE YCKOPEHHE TOYKHU?

Kak omnpenensiercs mo BeIMYMHE U HAIPABICHUIO MOJIHOE YCKOPEHUE TOUKH ?

Kak nepeiiTi OT KOOpAMHATHOIO CrIoco0a 3ajaHusl JBM)KEHUS K €CTECTBEHHOMY?
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IpakTnyeckoe 3ansitue Ne7
10 TeMe ««JIBUKEHUE Tesla BOKPYT HETIOJABUKHOU OCUM).
HaumenoBanme: «OnpeneneHrne OCHOBHbIX KHHEMAaTHUYECKUX M IMHAMHYECKUX XapaKTEPUCTHUK
OapabaHHOM JTeOSTKN Y.
Leapb 3aHATUS: HAYYUTCS UCIIOJIB30BATh (POPMYJIIBI MOCTYMATENBHOIO U BpallaTeab-HOTO JIBU-
JKEHUSI 1 OCHOBHOI'O 3aKOHA JTUHAMUKH.
Heo0xonqumpble maTepuajibl M 000py10BaHKeE:
4. Terpaab UIsl NPAKTUYECKUX 3aHITHH.
5. Jluneiika, kapaHjaii, pe3uHKa.
6. MUKPOKaAIBKYIATOP.
IHopsiioK BHINOJTHEHHS 32/IaHUA:
I1o HOMEpY B XKypHaJ€e MOJy4YUTh 3aJaHHE.
[Tpu pemiennu 3aga4 HEOOXOIUMO YUUTHIBATh, YTO JJI MOCTYHATEIBLHOTO JIBUXKEHUS Tella MpH-
MEHHMMBI Bce (POPMYIIbl KHHEMATUKUA TOUYKH.
[Tpu pemienuu 3agaun HeOOXOIMMO HUCIIONIB30BATh CIIEIYIOIINE 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 JIBUKEHUS ASUCTBYIOLIAsl HA TEJIO CUCTEMa CUJI SBJISIETCS ypaBHOBE-
LIEHHOH, B Clly4yae HEPAaBHOMEPHOT'O — HEYPaBHOBEIIEHHOM.

JTAHHOM CJIy4ae MPUMEHSIETCS METOJI KHHETOCTATUKU: J0OABIIAETCS K JAHHOW CUCTEME CHJIa
WHEPIUH:

F=-m-a
Y paccMaTpUBAETCs YCIOBHOE PAaBHOBECHE TeJla:

YF+R+Fu=0

1. OmpenenseM yrioBble KHHEMAaTHYECKHE XapaKTEPUCTUKHU JABHKEHHs OapabaHa.
2. OmnpenenseM JTMHEWHbIE KHHEMaTHUECKHUE XapaKTEPUCTUKH JIBUKEHUS OapaOaHa.
3. PaccmarpuBaem paBHOBECHUE TaHHOM CHCTEMBI CHJI COTJIACHO MPUHIIMITY KHHETOCTaTUKN
4. OmpenensieM MOIIHOCTE Ha Tpoce 1o ¢popmysne P=F ¢ v
5. C yuerom KIIJI HaxoauM noTpedIisieMyto MOLTHOCTh
IIpumep:

[Tpu nepemenieHnu rpy3a npuMeHsieTcs 6apadannas nedeKa, IPUBOJ KOTOPBIA COCTOUT U3
AIIEKTpOJBUraTelNs, peykTopa. bapaban cimyxuT ais mpeodpazoBaHus BpallaTeIbHOTO JABHXKE-
HUS B roctynarenbHoe. J(uamerp 6apabana d = 0,2m., a ypaBHEHUE BpallleHUs

¢ =30t +6t2.

Jlnst MoMeHTa BpeMeHH t=0,5¢ onpenennTh Bce KHHEMaTUYeCKHE XapaKTepUCTUKH JIBHXKEHUS
OapabaHa, TOUKH Ha ero 000/1e, a Takke rpy3a. HanmpaBnenue nekenus rpysa BBepx. Onpene-
JUTh Maccy MepeMelaeMoro rpysa, eciy norpediseMasl MOIIHOCTb ABUraTelNsl B 3TOT MOMEHT
Bpemenu P=16.1xBt, K.ILJ[. = 0.75.

ITpu pacuere yckopeHue cBOOOIHOTO MaJeHUs NPUHATH paBHbIM 10M/c2.

Pemenne:

1. Onpenensiem yrioBble KHHEMAaTHYECKHUE XapaKTEPUCTUKN Oapabana: Yrou nmoBopora 6apada-
Ha 3a Bpems t = 0,5¢
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¢0=30-05+6"-0.5=16.5pan

yTJI0Basi CKOPOCThH OapabaHa
o=(p)'=30t+6t2)'=30+12t=30+ 12 - 0.5 = 36pan/c
VYrioBoe yckopenue 6apabana

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

2. OnpenensieM JIMHEHHbIE KHHEMAaTHYECKHUE XapaKTEPUCTUKH Ha 000/1e Oapabana Paccrosinue,
MPONJEHHOE 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
Kunemarnyeckue XxapakTepUCTUKH JBHXKEHUS IPy3a paBHbI COOTBETCT-BYIOIIUM XapaKTEePUCTH-
KaM JII000H TOYKHU TATOBOT'O TpOCa, a 3HAYUT U TOUKE A, Jiexalel Ha o0oie 6apabaHa.

3. Ha rpy3 nefictByet cuctemMa cui: cuia taru tpoca F, cuna Tspkectu rpy-3a G=m-g. 3ameTum,
4TO BEKTOPHI ciiibl F Beeryia HanpaBiieHbl B CTOpOHY 0apa-0aHa, B KaKkyto Obl CTOPOHY He Iepe-
Memancs rpy3. CornacHo npuniuny Jla-nambepa cucrema cuil, AeMCTBYIONIUX Ha TEJO, IBUKY-
1ieecsi HepaBHOMEPHO, Oy/I€T CUNTAThCS YPAaBHOBEIIEHHOM, €ClIM K Hel MPUOaBUTh CUITy UHEP-
895044

F=m-a

CocTaBuM cHCcTEMY YCIOBHOTO paBHOBECHUS 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 TIPH TIOCTYNATEIHHOM JIBU-)KCHUU BBIYHCIISETCS IO
dopmyne: P=F - U=11.2m - 3.6 =40.3m

N3 dpopmynst K.II.J.= Priosi/P3atp. Pnox. = P3atp - K.ILL.
Macca rpy3a m = Prion./40.3 =(16.1- 0.75-1000)/40.3 = 300kr,
rae 1000 - nepeBogHO#M K03 Punment kBt B Br.

Ot4er 0 NpoeIaHHOI padoTe T0KEH COAEPKATD:

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

3ananue. BepTukanbHoe nepeMenieHre rpy3a Maccoil m ocyuiecTBisiercs Je0e1Koi, 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 ne6&nku: 1. JIsurarens 2. Pegykrop 3. bapa6an 4. ['py3

0 YpaBHeHUE Hanpasnenune [[luamerp [Macca Bpewms KT,
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 o =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 o =23t -3t2 BHU3 0.2 110 D 0.88
11 o =20t +8t2  BBepx 0.2 150 D 0.88
12 o =20t - 412 BHI3 0.2 120 D 0,78
13 o =10t +6t2  [BHU3 0.15 120 D 0.78
14 o =18t - 22 BBEPX 0.12 200 3 0.78
15 o =2t + 0,612 BBEPX 0.1 150 3 0.78
16 0 =4t -0,8t2  [BHU3 0.14 100 2.5 0.78
17 0 =2t + 0,812 |BHM3 0.08 120 D 0.85
18 o =12t - 0,8t2 [BBepx 0.02 140 3 0.85
19 o =12t +2t2  BBepx 0.1 110 4 0.85
20 =18t -2t2 BHU3 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 =9 t + 82  [BBepx 0.2 120 3 0.78
24 =11t +7t2 BBepx 0.2 120 3 0.78
25 o =12t - 712 BHI3 0.1 200 D 0.78
26 p =15t -10t2  BHM3 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 0 =9t - 8t2 BHU3 0.2 140 D 0.78
30 o =8t - 7t2 BHU3 0.2 110 3 0.78
31 =15t +4{2  [BBepx 0.1 115 Y 0.78
32 o =10t + 5t2 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 JUHAMUKH.

Urto Takoe macca tena?

Uto u3yvaer guHaMuka’?

CriocoObI 3a/1aHuUs JBUKCHUS MaTEPUATTLHON TOUKH.
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IIpakTuyeckoe 3ansaTue Ne8,9
no Teme «OCHOBHOM 3aKOH AMHAMUKU U puHIun [lanambepar.
HanmenoBanme: «OCHOBHOM 3aKOH TMHAMHKHU ¥ pUHIMN J[amamOepay.
Heab 3ansaTus: OTpaboTaTh HABBIKK U YMECHHSI B PEIICHUN 33]1a4.
Heo0xoaqumpble maTepuajibl M 000py10BaHKeE:
1. Terpanp 1 NPaKTUYECKUX 3AHATUH.
2. Jlunelika, KapaH/aill, pe3uHKa.
3. MUKpOKaJIbKYJSTOP.
4.
ITopsinok BHINOJIHEHHS 3aJaHUSA:
1. ITosyuuTh BapuaHT y IpenogaBaTess.
2. JIns BBINOJHEHHUSI pabOTHl HEOOXOIMMO 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 IPOCKLMI PaBHOACHCTBYIOLICH
Ha JIBE NEPIEHIUKYISIPHBIX OCH;

m — Macca Tena;

ay=),~, ai- YCKOpEHHe, MPUOOPETCHHOE TEJIOM IOJ JCHCTBUEM HECKOJBKUX CHII
(axcroMa 0 He3aBHUCUMOCTH JIEUCTBUS CHUII).

[Tpunnun Jamambepa:

AKTUBHBIE CUJIBI, PEAKIIMH CBS3EH (OMOp) U CUJia MHEPUUU 00pa3yroT ypaBHOBE-
HIEHHYIO
CUCTEMY CHJI, T.€. €CJIM K CHJIaM, JIEUCTBYIOIIUM Ha TEJOo, ABMKYIIEECS C YCKOPEHUEM,
00aBUThH CUITY MHEPIIUH, TO UX MOXKHO MPEJICTAaBUTH B PABHOBECUU

i=1F  XnR | Fuw=0 2)

rae

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

IIpumep pelenus 3agay.

Ilpumep 1.

Teno maccor m=60 Kr nepemenaercs o HaKJIOHHOM MTOBEPXHOCTH 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
Pewrenue:

1) C npuMeHEeHnEM OCHOBHOTO 3aKOHA TMHAMUKH (pHC.a).

Fs =ma,
rie

Fy = /Fx2+FY2

Fsy=R-G .c0s30° = 0, 1.x. a; = 0 (Ten0 ABUKETCA IO OCH X);
R =G -c0s30° = mg -cos30” = 60-9,81-0,866 = 510(H);
Fs =F-F, - G -cos60° =m-as;
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 (pUcC a).
Fs =m-a, tne

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

as = ay =V2/r, roner =1

ay = 7,5°/4 = 14,06 (m/c%);

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

2) C npumenennem 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 NpoAeIaHHON PadoTe J0/IZKeH COAepPKaATh:
1. Tema paboThI.

2. Ilenb paboTHI.

3. 3anmanue.

4. Pemienue 3amad.

5. BreiBog o 3amaue.

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



HaMMKH U npuHIuna Jlamamoepa.

OHpe,I[eJ'II/ITI) napaMeETphl ABHXKXCHUSA TEJIa C IPUMCHCHUECM OCHOBHOI'O 3aKOHA -

Tabmuma 6.1 — PacueTHble 1aHHBIE

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 25 | 55 630 |5 - -
16 55 | 65 970 |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 - 1100 [850 |- - 3
23 } - 160 [950 |- - 3,5
24 ' - |70 1100 | - - 4
[
G
25 - 180 [900 |- - 1,7
26 - 190 1100 | - - 1,5
27 ok - 1100 | 1400 |- - 1,6
28 - |50 [820 |- - 1,8 |?
29 - 140 [920 |- - 2
30 - 145 750 |- - 2.2
31 [ - |55 630 |- - 2,6
32 1 - |65 970 |- - 3,2
. F (
(7
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IIpakTuyeckoe 3ansaTue Nel(

o TeMe «OO0IIHe TeoOpeMbl TUHAMUKI)

HanmenoBanme: «OO0m1e TeOpeMbl JUHAMUKI.

Heab 3anaTus: OTpaboTaTh U 3aKPENUTh HABBIKK U YMECHHUS
Heo0xonumpble maTepuaJbl:

1. Terpanb 1 NPaKTUYECKUX 3aHATHM.

2. JIunelika, KapaHjaill, pe3uHKa

3. MUKpOKaJIbKYJISTOP.

IopsaoK BbINOJIHEHHS 321aHUS:
1. ITo HOMEpY B 3KypHaje BbIKUCATh U3 TAOIUIIBI 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

‘ ey

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 NIPH peleHUH 3-i 3a7a4u ABISAIOTCA: TeopeMa 00 u3-
MEHEHUU KOJIMYECTBA JIBMKECHUS, Teopema 00 U3MEHEHUU KHWHETHUYECKON SHEPIUH MpH MOCTY-
naTesIbHOM JBM)KEHHMHU Tejla U TeopeMa 00 M3MEHEHUH KMHETUYECKOW dHEPruu MpH BpallaTeslb-
HOM JIBHKEHUH TBEPAOIO TEINA.

Ecnu Touka mMaccoil m, HaXOmsACh MO IEHCTBHEM ITOCTOSHHOM CHJIBI F B TeueHuM t. , ABH-
raercsi npSAMOJIMHEHHO, TO TeopeMa 00 U3MEHEHUH KOJIMYECTBA JBM)KEHUS BhIpaskaeTcst GopMy-
(0)71

ml —mV, =Fr, (5)

raec mV-mV() - BCJIMYWMHA U3MCHCHUA NPOCKINN KOJINYECTBA JBMIKCHHA HA OCh, COBIIaaa-
OIIYHO C HAITPABJICHUECM JIBUKCHUA

F t - mpoeKIys HMITYJIbCa CHITBI Ha TYXKE OCh.

ECHI/I, paccmMmaTpurBas ﬂeﬁCTBHe cuiel F Ha MaTCprUaJIbHYHO TOYKY Maccod m , YUUTBIBATb
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 — KUHeTHYeCcKas SHEPIUsd TOUKU B HA4YAJIC U KOHIC ACUCTBUA CUIIL.
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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 HEKOTOPBIH yroi ¢ , T.e. Y TOTJa 3aKOH U3MEHEHUS! KUHETH-

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

2 2 )

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

IIpu pemennu 3a1a4 pEKOMEHIYETCS TaKasl MOCJIE0BATEIbHOCTD:
1 BbaenuTs TOUKY, JBUKEHHE KOTOPOI paccMaTpUBAETCs B JaHHOM 3ajaye.
2 BBbIACHUTbH, KAKME aKTUBHBIE CHJIBI ICHCTBYIOT HAa TOUKY, U U300pa3UTh UX HA PUCYH-
Ke.
3 OcB0O6OAUTH TOUKY OT CBSI3€H, 3aMEHUB UX PEAKLUIMHU.
4 BpIOpaTh pacrloioXeHHEe Oceil KOOpAWHAT W, MPUMEHUB HEOOXOIMMBI 3aKOH WU
TEOpEMy, PELLINTD 3aJady.

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 mocrynaTenbHOE ABMXKEHHE. PaccMarpuBas €ro Kak MaTepHAIBHYIO
Touky M (puc.7.1), nBuxyuiyrocss B HanpaBiaeHun ocu Oy ,ykaxeM JeilcTByromue cuibl: G —
CUJIa TSKECTH Moe3na, R, — HopmanbHas peakius penbcoB, F — cuina coOnpoTUBIIEHNs, HAIIPAB-
JIEHHAsI TPOTHUBOIOJIOKHO BEKTOPY cKopocTH. Cuinbl G u R, ypaBHOBEMMBAIOTCS COTIIACHO aK-
CHUOME JIEUCTBUS U IPOTUBOICHCTBHSL.

a. v, - v,
Fr
=
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 BOCIIOJIBb3yeMCs TeopeMoit 00
U3MEHEHUN KHHETUYECKON SHEPrUH:
i ['r2 i ['rl2

. .

=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 M.

=223%Mm .

OTuer 0 npoeIaHHOI PadoTe T0JIKEeH COAEPKATD:
1. Tema 3aHATHS;

2. llens 3aHsaTHS;

3. HcxoaHble naHHbBIE U3 TaOJIMIIEL;

4. N300pakeHue cxeM C NPUI0KEHHBIMU CHIIAMU;

5. BeiBo.

Conepxxanue 3aaanusi: IHauBuyansHble 3a/1aHus AJIs BBITOTHEHHS IPAKTUYECKON paboTh

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

Tabnuia — Pacuerusie nanueie

Neo BapuanTa 3agaua KonTposbHbIi BOmpoc
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 CceKkyHje. JlnmiHa
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
npkuMaeTcs K kamaio ¢ cuiioit F=10 H. Kakas MomHocTh 3aTpaunBaercst Ha HUTMGOBKY, €Cli KO-
¢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 TIPHKUMA-
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 MOJOCKHI, 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 nogauMaet rpy3 maccoii 200 Kr 3a BpeMsi, paBHOE OTHOM CEKYH/IE.

8.  JlnuHa sieHTsI TpaHCIOpTEpPa 3 M, a YroJl HakJIOHa 0=30". KIIJ] TPAHCIIOPTEPA COCTABIIAET
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 Oapikell, 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-
TBI TPAaHCIIOPTEPA 3 M, a yrojl HAKJIOHA 0=30". Koaddument mosne3Horo neicTBUS TpaHCIIOPTEpA
N=85%. OrpeaenuTh MOIITHOCTb, PA3BUBAEMYIO €TI0 AIEKTPOIBUTATEIIEM.

13. Tpancnoprép noxaumaer rpys Maccoit 200 K 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 ¢ cuitoit F=10 H. Kakast MomHocTs 3aTpaunBaercsi Ha IUT(OBKY, €cii 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. Komeco 3yOuaroit nepenauu, nepenaromieii MoHocts P=12kBt, Bpamaercs ¢ yrioBoit
ckopocTeio =20 paz/c. OnpenennTs OKPYKHYIO CHITy, ISHCTBYIOIIYIO Ha 3y0 Kojeca, €Cii THaMeTp
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 CUJIBI TATH, CUATas €€ TOCTOSIHHOM, €CJIM CHJ1a COMPOTHUBRJICHUS! IBKDKEHUIO CO-
crapisger 0,1 or Beca aBToMoOMII, a Macca aBToMoOMIsa 1200 kr.

19. ABTOMOOWIb JBHTJICS BHU3 [0 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. ABTOMOOWJIb JBUTAJICS 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 ¢ Tpy3oM m=16 T. Onpeaemts K03pOUIMEHT TpeHNsT 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.

KonTpoJibHbIe BOpochl
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
o0mryto paboty?
Uemy paBHa paboTa CUJIBI TsKECTU? 3aBUCUT JIM OHA OT BUJA TPaeKTOpUn?
UYro HazpiBaeTcA BpamarmuM MoMeHToM? Mexannueckum KITJ[?
Kak BbIpaskaercsi 3aBUCHUMOCTbh MEXAY BpalllalOlUIM MOMEHTOM U YIJIOBOM CKOPOCTBIO
IIPY 3a1aHHOM MOIIIHOCTH?
8 Kak omnpenensiercst KHHETUYECKasi YHEPTHs Tejla MPU BpallaTeIbHOM JABHXKEHUN?
9 KaxoBbl eAMHNIIBI U3MEPEHNS KHHETUYECKOM dHEprun?
10 [Inst yero BBEJAEHO ATO NOHATHE KOA(P(PUIIMEHTA MTOJIE3HOTO JeHCTBUSA?

NN R W=
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IpakTuyeckoe 3ansaTue Nell
o teme «PacTsukeHue u cxaTue.
HaumenoBanue: «Pacuet Ha IPOYHOCTDH CTEPKHS MPU PACTXKEHUU (CHKATHH)».
Heab 3aHATHS 3aKPENUTH HABBIKK pacdyeTa Ha MPOYHOCTH MPU PACTIKEHUH, (CIKATHH).
Heo0xonqumpble maTepuajibl M 000py10BaHKeE:
7. Terpanb U1 IPAKTUYECKUX 3aHATHH.
8. JluHeiika, kapaHaanl, pe3uHKa.
9. MHUKpPOKaIBKYJIATOD.
ITopsinok BbINOJIHEHHS 3aJaHUA:
1. ITo HOMEpY B XKypHAaje NOJy4YUTh 3aJaHue.
2. N300pa3uTth cTyneH4YaThlii Opyc ¢ BHEIIHEH Harpy3Kou.
3. Pa30uth Opyc Ha y4acTKH, HyMepalus — co CBOOOHOTO KOHIIa Opyca.
4. OnpenenuThb ¢ MOMOIIBbIO METO/Ia CEYEHUM BEJIMYMHY BHYTPEHHEH MPOIOIBLHOM CUJIBI HA KaX-
oM yyactke. [1o mosrydeHHbIM BeJIMYMHAM MTOCTPOUTD SMIOPY BHYTPEHHUX HOPMAJIbHBIX CHJI.
5. Onpenenuth Ha KaXJA0M y4acTKe HOpMallbHOE HamnpsikeHue. [locTpouts smiopy Hanps>KeHU .
6. ITo popmyre ['yka onpenenuTs nepeMenieHne Kaxaoro yqactka oOpyca 1 CyMMapHOe repe-
MEIICHHUE.
OT4eT 0 NpoeIaHHOI padoTe J0/KEH COAEePXKATD:

6. Tema paGoThI.
7. Lens paboThI.
8. 3anaHue.

9 Pemienue 3agau.

10. BriBoa mo 3amaue.

BapuanTbl 3axanuii

3aganue: J[ByxcTymneHuaThlil cTanbHON Opyc, AJIMHBI CTYIIEHEH KOTOPOro yKa3aHbl Ha cxemax,
HarpyeH cuwiiamu F1 u F2. [loctpouTts 31m0pel MPOJOJIBHBIX CHJI 1 HOPMAJIBHBIX HAIIPSKEHUN
1o JuyinHe Opyca. OnpenenuTs yaauHeHue (ykopouenue) Opyca, npunss E = 2-105 MITa. Homep
CXEMBI, YHCJIOBBIE 3HAUEHUS CUJI U TUIOIIAJEH Ul CBOEro BapuaHTa BbIOpATh 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

[S—
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 aedopMarvii pacTsHKCHHUS.
2. Kakoii BHyTpeHHUH CHIIOBOM (DakTOp BOSHUKAET MPHU PACTIKEHHH.
3. JlaTp onpeneneHne HOPMaJbHOTO HAIIPSKEHUS.

4. JlaTh ompeesieHue JOIMyCKaeMOro HalpsKeHHU .

5. ChopmynupyiiTe yCIOBHE MPOYHOCTHU IS AeOPMAIIUK PACTSHKEHUS (CKATHSA).
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IIpakTHyeckoe 3ansaTHEe Nol2
o teme «lIpakTrueckue pacueTsl Ha Cpe3 U CMATHE.
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, kapanjani, pe3uHKa.
12. MukpoKanbKyiIsTop.
IopsaoK BbINOJHEHHS 32IaHUS:
1. ITo HOMEpY B KypHaje NOJy4YUTh 3aJaHue.
2. BbInoaHuTh pacuer.
OT14eT 0 poAeIaHHOI PaboTe 10/IZKEH COAepPKATh:
11.  Tema paGoTsbl.
12.  Lenb paboThI.
13. 3amanue.
14. Pemenue 3anau.
15. BriBox o 3amaue.

KoHTposbHbIE BONPOCHI:
Maiite onpenenenue aeGopmarusam cpe3a u CMATHS.
2. Yto Takoe pacueTHOE CONPOTUBJICHHUE HA CPE3 U CMATHUE?
3. KakoBsbI yClIOBHS MPOYHOCTHU MIPU pacueTe Ha Cpe3 U cMsiTue?
4. IIpoBepHUTb MPOUYHOCTDH 3aKJICTIOYHOTO 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 \""
NN < S
i III j \\ \
;'I | almib /
+—=——+ NE
L | 1 | cnldy &
\ VoY
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 S e

VYcnoBue MpovYHOCTH NP Cpese.
YcioBre MPOYHOCTH TIPU CMSTHH.

[Ipu kakoM ycI0BUHM BO3HHUKAET AedopMalius cpes3a?

Yro Ttakoe nedopmanus cMITHSA?
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IIpakTyeckoe 3ansaTue Nel3, 14

o Teme «l'€OMETpUUYECKHE XapaKTEPUCTUKI.

HaumenoBanue: «OrnpeneneHue IaBHbIX LEHTPAIbHBIX MOMEHTOB MHEPLUU COCTaBHBIX Cede-
HUW»

Hean 3ansTusi: HayunTtbcs nonb3oBarbes TaOIMIIAMU, 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 KOOPIWHATHI LIEHTPA TSHKECTH COCTABHOTO CEUEHHUs U TOJIOKEHHE LIEeH-
TPAJIbHBIX OCEH.

5. BbruncnuTh MOMEHTBI MHEPLIMU TPOCTHIX CEUEHUN OTHOCUTEIHHO LIEHTPAIbHBIX OCEH.

6. BbryucianuTs MOMEHT HHEPLIMHM COCTABHOTO CEYCHUSI.

7. BoruncnuTh 1EHTPOOEKHBIT MOMEHT HMHEPIMH CEUYEHUS OTHOCHUTEIBHO ILIEHTPAJIbHBIX
oceil.

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

0. Boruucnuth riaBHBIE IIEHTpaAJIbHBIE MOMEHTHI MHEpUUU ceueHus. s mpoBepkH mpa-
BUJILHOCTH OTIPEAENICHUS] HCIOJIb30BaTh PABEHCTBO .

10. Brerueptuts ceduenne B macimrade 1:2 ¢ ykazaHuEM BCEX pa3MEpOB M BCEX OCEH.

OT4eT 0 IpoAeJIaHHOI padoTe T0/IZKEH COAePKATD:
1. Tema 3ansarus;
2. llens 3ansaTus;
3. McxoaHble TaHHBIE U3 TaOJIMIIEL;
4. PacyeTsl.
8. BeiBog.

Conepmanne 3aJaHuA: OHpeI[eJ'II/ITL TJIaBHBIC HCHTPAJIBHBIC OCEBBIC MOMCECHTBHI NHEPLIUHN JJI1
COCTaBHOI'O CCUCHU .

KoHTpoJibHbBIE BONIPOCHI M YNIPAsKHEHHUS
1. B kakux pacuérax UCIOJIb3YIOTCS OCEBbIE MOMEHTHI HHEPLIUU?

1. Kak paccunraTe KOOpAMHATHI LIEHTPA TAKECTH?

2. Yemy paBHBI MOMEHTBI MHEPIMH MPOCTEUIINX CEYEHHH MPSIMOYIrojbHUKA, Kpyra, KOJib-
na?

3. Kak paccuntarh MOMEHT HHEPIIMY OTHOCHUTEIIBHO OCH, TApAJIEIbHON TaHHON?

4. Kakue ocu Ha3pIBatOT riaBHBIMU?

5. Jlig Kakux ce4eHM MOXKHO 0e3 BBIYMCICHHH yCTaHOBUTH IOJIOKEHUE IJIaBHBIX I[CH-

TPaJIbHBIX OCE?
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IIpakTHyeckoe 3anaTHe NelS
o teMe «Kpyuenuey.
HaunmenoBanmue: «IlocTtpoeHue 3mop KpyTsaIUMX MOMEHTOB. PacdeT Ha NPOYHOCTH IIPU Kpyde-
HUW.
Ieap 3aHATHA: 3aKpEIUICHNE TIOJYYEHHBIX TEOPETUUECKUX 3HAHUM U IPAKTUUECKUX YMEHUH.
Heo0xonqumpble maTepuajibl M 000py10BaHKeE:
5. Terpanp ns NpaKTUYECKUX 3aHATHH.
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 — momHocTs Ha konece (Bm), o — yrioBas ckopocTs (paz/c)
5. OnpenenuTh KPyTSIue MOMEHTBI Ha KaK0M ydacTke — Mk.

6. [Toctpouts >mropy KpyTAIMX MOMEHTOB — MKk.

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® 0,23 d>316W” 3/5W
P16 7 =l p

OKpyTIHThH MONTYYEHHOE 3HAYCHUE 0 CTaHIaPTHBIX.

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

10. OnpeaenuTs yriibl 3aKpyYUBaHUS KaXKIOTO YUaCTKa, PUHSB JUTHHBI Y9aCTKOB OJIMHAKO-

BBIMU U PaBHBIMHU { =300Mm

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

OTuer 0 npoae1aHHOI padoTe T10JI5KEeH COAEPKATh:

6. Tema paboTHI.

7. llenb paboTHI.

8. 3amanue.

9. Pemrenne 3amad.

10. BoiBog o 3agaue.
BapuanTsl 3a1anui
3apnanme: OnpenenuTh BEIUYMHY KPYTAIIMX MOMEHTOB JUIsl KaXJA0T0 Y4acTKa, TOCTPOUTH AMI0-
Py KpYTAIIUX MOMEHTOB, OIIPEICIUTh JTUAMETP Bajia Ha KaXKJIOM y4acTKe, ONPEACIUTh Yroj 3a-
Kpy4MBaHUs KaKJI0TO yyacTka. [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 KYP-
Hase.J[yis 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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Mz Z400HM i = 140011

KoHTposbHbIE BOIPOCHI:

1. HanucaTh 1 MOSICHUTH YCIIOBHE TIPOYHOCTH MPU KPYICHHH.

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

3. Kakue HanpshkeHUs BO3HHUKAIOT MPU KPYUCHHH.

4. Bo ckoi1bKO pa3 MOKHO YBEJIMYHUTH HArpy3Ky Ha Opyc Npu KPYUYCHUH, €CITH JHAMET]
Opyca yBeJIMUUTH B 2 pasa.

5. [Touemy Opyc KOJBIICBOTO CECUSHHSI SKOHOMUYECKHU 3P PEeKTHBHEE IPUMEHSTD IIPU KPY-
YeHUH?
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IIpakTyeckoe 3ansaTue Nel6, 17

o Teme «M3rudy»

HaumenoBanue: «[locTpoeHue 3Mrop MOMEPEYHBIX CUT M U3THOAIOIIIMX MOMEHTOBY.

Hean 3aHATHS: TIPOBEPKA U KOPPEKTUPOBKA TEKYIITUX 3HAHUM.

Heo0xoaumble MmaTepuabi:

1. Terpaab st PaKTUYECKUX 3aAHSATHM.

2. Meroanueckue yKa3aHus 10 BBIMOTHEHUIO MPAKTUYECKUX 3aHATHI MO quciuruinie « TexHu-
yecKas MEXaHUKay.

3. MUKpPOKQJIBKYJISATOP U KaHUEISIPCKUE TPUHAIJICKHOCTH.

IopsaoK BbINOJIHEHHUS 32/1aHUS:

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 U3rudaroumx MOMEHTOB MX.

5. W3 ycnoBus MPOYHOCTH ONPEAEIUTh BEIMUYUHY OCEBOTO MOMEHTA CONTPOTUBIICHHUS JIJIs OTac-
HOTO ceveHwus:, npunsB [c]= 160 MIla.

6. [TonoOpats mo Tabauie IByTaBpOBOE CEUCHHE OAIKH.

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

8. CchopmynupoBath BHIBOJI.

OT4eT 0 NpoAeIaHHOI padoTe J0/IKEH COAEePKATD:

. Tema 3aHsTHS,

. Llens 3aHATHSA;

. Ucxonnbie naHHbIe U3 TAOJIULIBL;

. I300paxenue OaJIku U CHIION CXEMBI,

. DIFOPHI MOMIEPEYHBIX CHJI U H3THOAIONTNX MOMCHTOB;

. Onpenenenyie 0CEBOr0O MOMEHTA COMPOTUBIICHHUS JIJIs1 OTIACHOTO CEYEHUS;
. [lonGop nomnepeyHbIX CeUEHHUI;

. BeiBop.

0N DN W~

Copneprxanue 3aaHusi: 175 3aJJaHHON OaTKK 1MOA00paTh U3 YCIOBUS MPOYHOCTH Ha M3THO pas-
MEpBI TIOMEPEYHOTO JIBYTaBPOBOTO U MPSMOYTOJIBLHOTO CEUCHHUS, IPUHSAB COOTHOIIEHUE CTOPOH
h=2b. Cunrars [c]=160 MIla. [lanHple 75 CBOETO BapuaHTa BHIOPATh U3 TAOIHUIIBL.
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IIpakTHyeckoe 3ansaTHe Nel8

no teme «M3ru6»

HaumenoBanue: «Pacuer O6aiku Ha MPOYHOCTH MPHU U3THOEY.

Heab 3anaTHA: HayduThCsl MOCTPOEHUIO SIIOP N3TMOAIOLINX MOMEHTOB U IONEPEYHBIX CUII U
MPOM3BOJIUTH PacyeThl Ha IPOYHOCTH P U3THOE.

Heo0xoxumpble maTepuaJbi:

1. Terpanp 1 NPaKTUYECKUX 3aHATHUM.

2. Meronndeckue yka3aHHs IO BBINOJIHEHHUIO IPAKTUUECKUX 3aHATHH 1o qucuuiuinHe « TexHu-
YyecKasi MEXaHUKa».

3. MUKpOKaJIbKYJIATOP U KaHUEJIAPCKUE TPUHAICKHOCTH.

ITopsinok BHINOJIHEHHS 3aJaHHUA:
1. 300pa3uTh pacyeTHYIO CXeMy.
2. BeinucaTh UCXOHbBIE JaHHbBIE U3 TAOJIMIIBI.
3. 3aMeHHUTH JeicTBUE ONOp Ha OalKy CUIaMH peakLui.
4. CocTaBUTh ypaBHEHUE PABHOBECHS [ INIOCKOM CHCTEMBI TApAJIEIbHBIX CUIL:
> 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 CE€4YEHHUs, 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 OCEBOIO COTNIPOTHUBIICHUS CEUEHUS:
Mumax 3
Wy 2= w, =" <014’
[0, ] 32

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

G

14. OxpyriuTh AuameTp 10 Girxaiiero cTaHapTHOro 3HaueHus u3 psaga R40 mo tab-
JIUTIBI 2
15. BoiBog
OT14eT 0 NpoAeIaHHOI padoTe J0J/IKEH COAEPXKATD:
1. Tema 3ansaTus;
2. lenb 3aHATHS;
3. Mcxoanble naHHble U3 TaOIHIGL;
4. N300pakeHue OaKu U CUIIOU CXEMBI;
5. DO1opbl MOMEPEUHBIX CUJI U U3rHOAIOIINX MOMEHTOB;
6. Onpenenenre 0ceBOro MOMEHTA COMPOTHUBIICHHUS JJIsl OITACHOT'O CEUEHUS;
7. Ilog0Oop momnepeyHbIX CeUeHHI;
8. BriBo.

Copepixanue 3aganus: /{5 3aaHHON pacyETHON CXEMBI OCH ONPEAETUTh PEeakluy Orop, Mmo-

CTPOUTH JIIOPHI MONEPEYHBIX CHIT M M3TUOAIOIINX MOMEHTOB, MMOA00PATh JUAMETP OCH U3 yCIIO-
BUS MTPOYHOCTH Npu u3rnde. Homep BapuaHTa NpUHATH COTIIACHO HOMEPY CTYJEHTA B CIIUCKE IO
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XKypHaiy. [[nst pacueToB NpUHATH: MaTepuai ocu — cTaib 40, 10IMycKaeMoe HalpsKEHUE Ha
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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 JJIs MOMEPEUHBIX CUJT U U3TUOAIOIIUX MOMEHTOB.

7. Kakumu muddepeHnaabHpIMI 3aBUCUMOCTSIMU CBSI3aHBI MEXKAY 000 M3rudaronuii Mo-
MEHT, [MoNepeyHas Cujia, MHTEHCUBHOCTh PABHOMEPHO PacHpe/IeIeHHOI Harpy3Ku?

8. Kakue BUIBI pac4eTOB MOXKHO MTPOU3BOAUTH M3 YCIOBHS IPOYHOCTH MPU U3rude?

9.Kakue Gpopmbl monepevyHbIX CEYSHUI paliioHaIbHbI A1 0AIOK M3 TUIACTUYHBIX MaTepHaoB?
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IIpakTHyeckoe 3ansaTHe Nel9
110 TeMe «CII0KHOE COITPOTUBIICHUE.
HaumeHoBaHue: «BpIoIHEHNE NPOEKTHOIO U IPOBEPOYHOrO PACYETOB BaJlay.

Leab 3aHATHSA: 3aKpEIUICHNE TTOTYYEHHBIX TEOPETUYECKUX 3HAHUN U IPAKTUYECKUX YMEHUI
CTYJICHTOB: IIPOBEPKA U KOPPEKTUPOBKA TEKYIINX 3HAHUN

Heo0xoaumbie MaTepuaibl 1 000py/10BaHNE:
8. Terpanb mig NpaKTUUECKUX 3aHATUM.
9. Jluneiika, kapaHjaill, pe3uHKa.
10. MukpokanbKymiIsiTop.

ITopsinok BbINOJIHEHHS 3aJaHUA:

l.
2.

9.

N300pa3uth Baja Ha PUCYHKE C IPUIIOKEHHBIMY BHEIIHUMU HAarpy3KamH.

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

[TpuBecTH neicTByOIIME HA Bal HAIPY3KHU K €ro MPOI0JILHON OCH.

OcBo0OoOAUTH BaJl OT ONOP, 3AMEHUB UX JIEHCTBUE PEAKLIUIMU B BEPTUKAIBHON U rOpH-
30HTAJIBHOM MJIOCKOCTSIX.

ITo 3aganHOM MOIIHOCTH P 1 yIJI0BOM CKOPOCTH (O ONPEJEIUTh BPAILAIOIINE MOMEHTHI,
JIefCcTBYIOIME HA BaJl.

M o = g i i (&
Ms,;, - Bpamaromuii MomeHT, Hem
P — mommuocTh, BT
Q) — yrioBasi CKOpOCTb, paji/c
Berunciuts Harpysku F; u Fy; Fyy u Fp, npunioxkeHnsie k Baiy.
M;p=Fer, rne
Mg, — Bpamaromui MoMeHT, Hem
F — narpyska, neiictyromas Ha Bai, H
r- paguyc 3y0uaToro Kojieca, M
W3 ycinoBus paBHOBECHS Bajla, UMEIOILErO HEMOABUKHYIO OCh, COCTABUTh UYETHIPE YPaB-

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

> M,=0>Y =0

Pemnts ypaBHEHUS U ONPEIEIUTH PEAKIUN OIIOP.
[TpoBepuTh NpaBUIILHOCTH ONpPEAeNeHHs peakiuid. J[ist mpoBepku He0OX0AUMO MTPOBECTH

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

[ToncraBuB 3HAYEHUSI, TOHKHBI OJTYYUTh TOXKAECTBO 0=0. 3HAYMT peakiuu onop ornpe-
JIEJIEHBI BEPHO.

[Tonp3ysiCh METOJIOM CEYEHHI BBIYMCIUTD M0 YYACTKAM KPYTSAIIME MOMEHTHI MO JIJTUHE
Basia. [TocTpouTs 3M10py KpyTALIMX MOMEHTOB M,.

OrnpenenuTh B XapaKTePHBIX CEUEHUSX 3HAYEHUS N3TUOAIONINX MOMEHTOB My B BEpTH-
KaJbHOU MJIOCKOCTHU M MOCTPOUTH SIOPY U3THOAOIINX MOMEHTOB My.

OrnpenenuTh B XapaKTEPHBIX CEUEHUAX 3HAUYEHUS N3THOAIOINX MOMEHTOB My B ropu-
30HTATBHOHN TIOCKOCTH U TIOCTPOUTH DMIOPY H3THOAI0IUX MOMEHTOB My.

10. Onpenenuth HauboMbIIEE 3HAYEHUE SKBUBAJIEGHTHOTO MOMEHTA:

M MMM

9K6 max

11. IIpuHsB Gy=[0], onpenenuts TpedyeMblii 0CEBON MOMEHT CONPOTUBIICHHUS:

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] -

[TonydyeHHoe 3HaUeHKE AMaMETpa Bajla OKPYIJIUTh 10 OJMkKaiIlero 4eTHOro (Uiau OKaH-

YUBAIOIIETOCS Ha MSTh) YHCIIA.

OT14eT 0 NpoaeIaHHOI padoTe J0/IKEH COAEePKATD:
11. Tema paOoThI.
12. Llens paboTHI.

13. 3aganue.

14. Pemenue 3amay.

15. BeiBoz 110 3amaude.

BapuanTbl 3axanuii
3amanue:

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

JJ€CaMu Tpe6yeTc;I OIIPEACIUTb TUaMCTP BaJia I10 TpeTLeﬁ TCOPpHHU IIPOYHOCTH, €CIIU NOITYyCKaAc-

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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38

67




IIpakTyeckoe 3ansaTue Ne2(
Heranu mammH. [Tepenaun.

HaumenoBanue: OnpeneneHre KHHEMaTUYECKUX U CHIIOBBIX XapaKTEPUCTUK Nepeiay

Hean 3ansaTusi: OTpaboTaTh M 3aKPENUTh HABBIKK M YMEHUS
Heo0xoaumbie MaTepuaibl:

1. Terpanp mJig NpaKTUYECKUX 3aHATHMN.

2. MUKpOKaIBbKYJISATOP ¥ KaHLEISAPCKUE MPUHAICKHOCTH.

IopsaoK BbINOJIHEHNS 32/IaHUS:

1. HauepTtuth cXeMy IpuBOAa B COOTBETCTBHH C BAPUAHTOM.
2. IIponymepoBaTh BaJbl.

3. OnpeaenuTs NepeaTOuHOE OTHOILICHUE KaXK/I0M CTYIICHH.

g D22 |2
=
D\ z \z, |z,
4. OnpenenuTs MepeJaTouHoro YKCIo IPHUBO/IA.
u=ujuz(u;z)
5. OmnpeenuTh 4aCTOTy BPAICHHUS BaJIOB.
n n ny n,
u . _u,. _ U, . _ .
ni=ngs np="1; mnz=t; =% ne=u
6. OnpeieuTh YaCTOTY BPAICHHUS BaJIOB.

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

P1=Pys vmn P1=Pyse oo P2= “ ‘n,  Ps= e N2 Py= Us .

8. Onpenennts K.I1.J1. mpuBona
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 (Hm); tne P-Bm;  w-pao/c.
@

10. BeBog.

OT14eT 0 Npoae/IaHHOI padoTe J0J/IKEH COAePKATD:
1. Tema 3ansaTHS;
2. llens 3aHATHSA,
3. McxoaHple TaHHBIE U3 TAOJIMIIEL;
4. PacyeTsl.
8. BeiBo.

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

Ha BajlaxX € y4€TOM K.IL.A., IEPCAAaTOUYHBIC YHCJIa BCCX CTyHeHCI\/'I " NpuBOAQa, K.II.J. IIpUBOAA.

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

Nun=0,77-0,85 — 1151 4epBSIYHOM TIepeIayn.
CxeMy BBIOpaTh B COOTBETCTBUU C HOMEPOM CTYJ/IEHTA IO CITUCKY B )KypHAaJIE.

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. Tlepematounoe yucio.

69



2. Kak onpenensgercs nepenatounoe yucio u KIIJ{ ans MHOroctynenuaroil nepegaun?
3. KakoBa cBs3p MeXAy BpalllaloIMMI MOMEHTaMH Ha BEeyILEM U BEJOMOM Bajax mepena-
qu’?
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IIpakTyeckoe 3ansaTue Ne21

Heranu mammH. [Tepenaun.

HaumeHoBaHue: pacueT 3y0uaToil epeaadyn

Hean 3ansaTusi: OTpaboTaTh M 3aKPENUTh HABBIKK M YMEHUS
Heo0xoaumbie MaTepuaibl:

1. Terpanp mJig NpaKTUYECKUX 3aHATHMN.

2. MUKpOKaIBbKYJISATOP ¥ KaHLEISIPCKUE MPUHAICKHOCTH.

HOpﬂ)IOK BbBIINNOJTHCHUA 3aJaHUA:

n
1. Omnpenensiem MePeNATOUHOE YUCIIO U = —- , OKPYIIISIEM JI0 CTAHJAPTHOTO.
n,
HoMuHanbHble IepeaTouHble YnCiia HMIMHAPUUECKUX PEIYKTOPOB O0IEro Ha3HAYEHUS 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 M3roTOBICHUS IECTEPHU U KoJieca MEPBON TPYIIIBI, 3TO KOJEca C TBEPIOCThIO
H<350HB, 3y0bst KOTOPBIX XOpOILLIO MPUPAOATHIBAIOTCS, PEKOMEHYETCsl U3TOTAaBINUBATh 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 —Tpebyemblii 3an1aC MIPOYHOCTH.
5. Ompenensem npesen BBIHOCIUBOCTH Ha U3THO

oo = 1,8HB,
6. OHpC,I[CJ'ISICM AOIIYCKAEMOC HAIIPSAKCHUC n3ruoda

[O-F ] = Zl:)

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

T]:P‘;HM

0]
1
8. OmpenenseM TpeOyeMoe MEKOCEBOE PACCTOSTHUE U3 YCIOBHS 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

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

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

Mex0oceBO€ 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. OmnpenenseM TpeOyeMblii MOTYJb 3aLICTIICHHS:
m=(0,01+0,02)- a,
Oxpyrisiem 10 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 Ha3HaueHun Moaysel 1-i psj clieyeT NpearnoYuTaTh 2-My.

10. OmpenensemM cyMMapHOE YUCIO 3yObeB.

2
Zy ==o
m

Zs =

_ 2a,cos B

(mpsiMmo3yObIe KoJeca)

11. Onpenensem 4rcio 3yObeB B IIECTEPHE:

12. onpeznensieM yncio 3yObeB Koeca:

13. OnpenensiemM pa3mepsl KOJIec:
- TMaMeTp HAYalIbHON OKPY>KHOCTHU IIECTEPHHU
di=mZ, (mpsimo3yObIe Koseca)

d, =

7,=Z5-7,

mZ
L (koco3yOble Koeca)

Cos

-IUaMeTpbl OKPYXKHOCTEH BBICTYIOB U BIAJMH IIECTEPHU
d, =d +2m; d, =d, -2,5m

- TaMeTPhl HAYaTbHON OKPYKHOCTH KoJieca
dy=mZ, (mpsimo3yObie Kojeca)

d, ="

ZZ

cos
- IMAMETPbI OKPYKHOCTEH BBICTYIIOB U BIIaJINH KOJeca

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

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

- IIOJIHasA BbICOTA 3y6a

- IIMpUHA KoJeca

h, =m; hf =1,25m

h=225m

(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

- oTIpe/ieTIsieM PaIuAIbHYIO CUITY
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 CpaBHHUTEIHHYIO OIICHKY IMPOYHOCTH 3yObEB IMIECTEPHU U KOJIeca Ha U3THO

[O-F ] [O-F ]

Vr Vr,
T/I€ Yr1 U Yr2- Koo duimeHTs GopMbl 3y0a B 3aBUCHMOCTH OT KOJTMYECTBA 3yObeB
Z 17 20 25 30 40 50 60 u Oonee
YE 4,26 4,09 39 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 — K0O2QPpHULINEHT HEPABHOMEPHOCTH HArpy3KH

m — MOJYJIb 3alleTUICHUS

b, — mpuHa Kojieca, MM

[oF] - momyckaeMoe HampspKeHHe U3ruoa.

Ecnu or<[oF] TO 3y0Obs 1I€CTEpHH YCIOBHIO MPOYHOCTH HA MU3TUO YIOBIETBOPSIOT. Mexoce-
BOE€ PACCTOSIHUE OMPEEINAETCS U3 YCIOBUS KOHTAKTHOM MPOYHOCTH M OKPYTIISieTcs B O0JIb-
HIYIO CTOPOHY, IOATOMY MPOBEPKa Ha KOHTAKTHYIO MPOYHOCTH HelleraecooOpa3Ha.

OT14eT 0 npoAe/IaHHOI padoTe N0JIZKEH COAePXKATD:
1. Tema paGoTsI.
2. Llenb paboTHI.
3. 3anmanue.
4. Pemenue 3amad.
5. BreiBOg 1o 3amaue.
BapuanTsl 3a1aHuii
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3aganue

Paccuurare npsiMo3y0Oyto nepenayy 0OJHOCTYIEHYATOr 0 IIMIIUHIAPUYECKOTO pe-
TYKTOpa MpUBO/Ia KOHBEHEpa, BBIMOIHUTH IPOYHOCTHOM pacdeT nepegadyu o KOHTAKTHBIM

HAIMPSKCHUAM U ONIPCACINUTD MapaMETPhI 3JICMCHTOB 3allCIIIICHUA. I/ICXOI[HBIG JaHHBIC HE00-

XOOUMBIC IUId PCIICHHA CBOCTO BApHaHTA 3aaa4u, BBI6paTL nus3 Ta6JII/H_HnII

Ne Bapi- Hunuuapudeckuit 3y0uaThiii peayKTop
aHra MouHoCTh Ha BEAYIIEM Ba- YacToTa BpauieHus Be- YacroTa BpaleHus Be-
ay, Py, kBt JYLIEro Baia, nj, MuH 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 iepeaayuu.

HaunmenoBanue: Pacuer peMeHHBIX Ilepenad.

Heab 3aHATHA: 3aKpEeNUTh TEOPETUUECKUE 3HAHMS IPAKTUUECKUMHU pacueTamu. HayunTtbcs
MOJIb30BaThCs Tabnuamu. Hayautbces paboTarth ¢ rpadukamu.

Heo0xoaquMble MaTepuaJbl:

1. Terpaab 11 NPaKTUYECKUX 3aHATHH.

2. MUKpOKaNbKyJIATOP U KaHLUEISIPCKHUE IPUHAICKHOCTH.

IHopsiiok BBINOJIHEHHS 32IaHUS:

1. O3HaKOMHUTBCS 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 peMEénHoM nepegayu.
JlocTonHCTBa pEMEHHOM ITepeAayH.
Yto Takoe JOATOBEYHOCTh PEMHs?
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IIpakTHyeckoe 3anaTHEe No23

Heranu mammH. [lepegaya BUHT-raiika.

HaunmenoBanmue: Ilepenaya BunT-raiika. M3yuenue KOHCTpYKLMiL iepeiad C TPEHUEM CKOJIbXKe-
HUS ¥ TPEHUEM KauyCHUs.

Heas 3auaTusa: IlpuoOpecT HaBBIKK PpabOThHI ¢ TEXHUYECKOU JTUTEPATYPOIA.

Heo0xoaqumMpble MaTepuaJbl:

1. Terpaab 171 NPaKTUYECKUX 3aHATHH.

2. MUKpOKaNbKYJIATOP U KaHLEIAPCKNAE IPUHAUIEKHOCTH.

Ilopsinok BbINOJIHEHHS 3aJaHUA:
1. IlpounTaTh M 3aKOHCIEKTUPOBATH I1aBy BuHTOBBIE MexaHu3Mbl cTp.187 — 191.
2. OTBeTUTH Ha BOIPOCHI.

OT14eT 0 NpoeIAHHOI padoTe J0/IKEH COAEPKATD:

1. Tema paboTHI.
2. Ilenb paboTHI.
3. 3ananHue.
4. KoHCHeKT.
5. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.
KonTposbHble BONPOCHI
1. Ha3nauenwue, 001acTh MPUMEHEHHS U KJIaccu(UKaIus mepeaad BUHT — raika.
2. IlpeumytiecTBa U HEJOCTATKU.
3. Kpurepuu paboTocrocoOHOCTH 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

Paasepn ’ (_ITp2E 0IERS BeIHTHEEl T 0C2E

=g -8 ] % vy
g e e |||t ||| 25
:: E = o f .‘ﬂ I= Wa ix S I Wy i

ET MM 2 o o | o | o o | o |
10 | 846 | 100 | 55 45 [ 7.2 70 | 35| 130 198 397 | 406 [ 230 | 179 | 648 | 1,32
13 | 115 | 120 | &4 18 [ 73 .3 | 30| 147 350 584 | 488 [ 337 | 279 | 871 | 138
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