I'OCYJAPCTBEHHOE BIO/IZKETHOE ITPO®ECCUOHAJIBHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE UPKYTCKOM OBJIACTU
«YEPEMXOBCKHUM TOPHOTEXHUYECKHW KOJLUIEK
M. M.H. ITATOBA»

PACCMOTPEHO YT1Bepikaanw:
Ha 3aceganuu LK 3aMm. qupekTopa o YP

«["OpHBIX AUCLUTUINH O.B. Ilananosa
[TpoTtokon NelO «07» ntonpb 2023 r.

«06» urons 2023 r.
IIpencenarens: H.A. XKyk

METO/INYECKHUE YKA3AHUS
10 IPAKTHYECKHUM 3aHATHSIM CTYJICHTOB
y4eOHOU TUCIUTUTNHBI
OI1.03 TEXHHYECKAA MEXAHUKA
NpOrpaMMbl MOJATOTOBKH CNEIHAINCTOB CPeHEro 3BeHAa M0 CNeUuaJIbLHOCTH

21.02.15 Omkpoimote zopHovle padomol

Pazpabotai npenogaBarens:
ITwmumuenxo H. A.

\‘ﬁ‘ AOKYMEHT MOAMUCAH
Jurnd 3NEKTPOHHOW MOAMUCHIO

CepTtudmkaTt: 581AC1D7F71D0307B55183ED46A8CD46
Bnapeneu: CbiveB Cepreit Hukonaesuy
LevicteuTteneHn: ¢ 05.06.2023 go 28.08.2024

2023r.



el

COJEPKAHUE

[TOACHUTEJIBHAA 3AIINMCKA

[IEPEYEHb [TPAKTUYECKHWX 3AHATUI
COJIEPXXAHME ITPAKTUYECKUX 3AHATUIMI
NHOOPMAIIMOHHOE OBECIIEYEHUE

JIMCT U3MEHEHUI 1 JOIIOJIHEHWI, BHECEHHBIX B
METOANYECKUE YKA3AHUA

CTP.

62

63



1. HIOACHUTEJIbBHAS 3AIINCKA

Meronuueckre yka3aHUsi MO NPAKTUYECKUM  3aHATUSAM Y4E€OHOH JHUCUUILTUHBI
«TexHuyeckasi MEXaHUKA» COCTABJICHbI B COOTBETCTBUM C YYEOHBIM IUIAHOM U
paboueit mporpaMMbl JUCHUIUTUHBI 110 cnieruanbHocTu 21.02.15 Omkpovimote 2opHule
pabomepl.

[lens mpoBeneHUs MPAKTHYECKUX 3aHATUN: (POpMUPOBAHUE MPAKTUIECKUX
YMEHUM, HEOOXOIUMBIX B TOCIEAylIleld mnpodeccuoHaabHOM U ydeOHOMU
NESTEeHHOCTH.

Meronuueckre yKazaHUs TMPAKTHUYECKUX 3aHITHI SABISIOTCS YacTbiO
y4€0HO-METOJUYECKOTI0 KOMILIEKCA 110 y4eOHOU TUCUHUIIMHE U COJIEpKaT:

- TeMy 3aHATHA (COTJACHO TEMATHUYECKOMY TUTaHY Y4eOHON AUCITUTLUINHBI);
- LICIb;

- obopynoBaHue (Marepualbl, MPOrpaMMHOE OOEcleueHue, OCHAIllCHUE,
pa3laTO4YHbIN MaTepHal u Ap.);

- METOJMYECKHE yKa3aHUs (M3Y4UTh KPATKUH TEOPETHYECKUI Marepual
10 TeME MPAKTUYECKOT0 3aHATHS);

- XOJI BBITIOJTHEHHUS;
- (dopmy oTuera.

B pesynbrate BBIMONHEHUS MOJHOIO O0BbEMa 3aJaHU TMPAKTUUECKHUX
3aHATUM CTYICHT JI0JKEH YMeTh:
- 0pOpMIISATH TEXHOJOTHUECKYIO M TEXHUYECKYIO JTOKYMEHTAIIUIO0 B COOTBETCTBUU
C JEHCTBYIOIIEH HOPMATUBHON 0a30M;
- TPUBOAUTH HECHUCTEMHBIC BEJIUYUMHBI HM3MEPEHUU B COOTBETCTBHUE C
JNEUCTBYIOIIMMHU CTaHJApTaMHu U MEXKAyHApOaHOM cuctemon equnun CU;
- OTIPEICIISITh HAMPSIKEHUS B KOHCTPYKIIMOHHBIX JIEMEHTAX;
- OTIPEICIISITH NMEPEIATOYHOE OTHOIIICHUE;
- TIPOBOJIUTH pacyeT U MPOCKTUPOBATH ACTANIM W COOPOUHBIC €IMHHIBI OOIIETo

Ha3HAYCHUS



- TPOBOJUTH COOPOYHO-Pa3OOPOUHBIE PAaOOTHI B COOTBETCTBHH C XapaKTepOM
COCTMHEHUH JieTajael 1 COOPOYHBIX CIIMHMIIL;

- IPOU3BOJIUTH PACUETHI HA CXKATHE, CPE3 U CMSTHUE;

- MPOU3BOJUTH PACUETHI AJIEMEHTOB KOHCTPYKIMH HA MPOYHOCThH, KECTKOCTh U
YCTOWYHUBOCTD;

- coOMpaTh KOHCTPYKIIUHU U3 JCTAJIEH MO YyepTekaM U CXeMawm;

- YUTaTh KHHEMATHYECKHIE CXEMBI;

B pesynbraTe ocBOeHUsT y4eOHOM NUCIUIUIMHBI CTYJIEHT JI0J>KEH 3HATh:

- OCHOBHBIE TIOHATHSI W  ONPEICICHHUS METPOJIOTUM, CTaHIapTU3ALNH,
cepTudUKaInH,;

- TEPMUHOJIOTMIO M €IUHUIBI M3MEPECHUS BEJIWYUH B COOTBETCTBHM C
JNEUCTBYIOIIIMMHU CTaHJApTaMU U MEXKIAyHApOaHOM cuctemon equnun CU;

- BUJIbI IBMOKEHUH U TIpe0Opa3yrolue IBHKEHUS MEXaHU3MBbI;

- BUJIBI M3HOCA U AehopMaluii 1eranei u y3JoB;

- BUJBI TE€pelady; UX YCTPOWCTBO, Ha3HAYEHHUE, MPEUMYIIECTBA U HEIOCTATKH,
yCJIOBHBIE 0003HAUYECHUS HA CXEMAX;

- KUHEMAaTUKy MEXAaHU3MOB, COCAWHECHUS JETajJeld MallhH, MEXAHUYECKHUE
repeiadn, BUJbl U YCTPOMCTBO MEPEay;

- METOAUKY pacueTa KOHCTPYKIMM HA MPOYHOCTh, )KECTKOCTh U YCTOMYUBOCTD MIPHU
Pa3JIMUHBIX BUJAX AehopMaIiu;

- METOJMKY pacyeTa Ha C)KaThe, Cpe3 U CMSTHUC;

- HA3HAYCHHE U KJIACCU(PUKAINIO MMOIITUITHUKOB;

- XapaKTep COCTMHEHUSI OCHOBHBIX COOPOUHBIX EAMHUIL U JeTajel;

- OCHOBHBI€ THUIIbl CMa304YHBIX YCTPOWCTB;

- TUIIbI, HA3HAYEHHE, YCTPOMCTBO PEIYKTOPOB;

- TPEHUE, €r0 BUJIBI, POJIb TPEHUS B TEXHUKE;

- YCTPOWCTBO M HA3HAYEHUE HHCTPYMEHTOB U KOHTPOJIbHO-U3MEPUTEIIbHBIX
npuOOpOB, HCMONB3YEMBIX TIPU TEXHUYECKOM OOCITY)KMBAaHUM U PEMOHTE

000pyI0BaHUS;



— METOJHWKY pacueTa KOHCTPYKIIMA Ha pacTsDKCHHUE M CKAaTHe, KPYUCHHE U
U3THO0.

[Ipu mpoBefeHUU MPAKTHYECKUX PAOOT MPUMEHSIOTCS CIEAYIOIIUE TEXHOJIOTUU U

METO/1bl OO y4EHHS:

TEXHOJIOI'MHA METOJbI
OO0yueHne B COTPYJIHUYECTBE CiioBecHbIE
[TpobGaemMHoO-pa3BuBaroIiee 00ydeHHE Harnsiaeie
PasBuBatoiiee o0yueHue [IpakTuyeckue
TexHonorust yueOHO-MOUCKOBOM
JEeSATEIbHOCTU

OueHka BbINOJTHEHHUS 3aJaHNH MPAKTHYECKHUX (J1a00PaATOPHBIX)
3aHATHI

«OTINYHO» - TEOPETHUYECKOE COJIepKaHWE Kypca OCBOEHO IMOJHOCThbIO, 0e3
npo0OenoB, yMeHus chOpMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPAMMON ydeOHbIE
3a/1aHHs BBIIIOJIHEHbBI, KAUE€CTBO UX BBIMOJIHEHUS OLIEHEHO BBICOKO.

«XO0pomo» - TEOpPETUYECKOE COJEepKaHHE Kypca OCBOEHO IIOJIHOCThbIO, 0e€3
npoOenoB,  HEKOTOphle  yMeHuss  cQOpMHpOBaHBl  HEJOCTATOYHO,  BCE
IpeIyCMOTPEHHbIE TPOrpaMMOil yueOHbI€ 3aJaHHsI BBIMOJIHEHbI, HEKOTOPbIE BUIbI
3aJlaHui BBITTOJIHEHBI C OIIMOKaAMHU.

«Y10BJICTBOPUTEJIBHO» - TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOEHO YAaCTUYHO,
HO IpOOENbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOAUMbIE YMEHUS paObOThI
C OCBOGHHBIM MaTepHaJioOM B OCHOBHOM C(OpPMHUPOBaHBI, OOJBLIIMHCTBO
OPEIyCMOTPEHHBIX MPOrpaMMoM 0O0y4eHHs Y4YeOHBIX 3aJaHui BBIIOJIHEHO,
HEKOTOPbIE U3 BBINOJIHEHHBIX 3a/laHUi COJEPKaT OLINOKH.

«Hey10B/1€TBOPUTEIBHO» - TEOPETUYECKOE COJEpKAaHUE Kypca HE OCBOEHO,
HEoOXOoAMMBIE yMEHHsT He c(OpMHpPOBaHBI, BBHIMOJTHEHHBIE YYeOHBIC 3alaHuUs
coziepKat rpyObie OmHnOKH.

B cootBercTBUM C y‘{€6HBIM IJIaHOM H pa60qeﬁ mporpaMmbl  TUCHUIIIIMHBI
«TexHuuyeckass MEXaHUKA)» Ha MMPAKTUYCCKHC 3aHATHUA OTBOAUTCA 44 gacos.



2 IEPEYEHb NIPAKTUYECKHUX 3AHATHUM

Ne TemMa npakTHu4YecKHX 3aHATHI Kou-

n/n BO

4acoB

1. | Ne 1 IlepeBoji BHECUCTEMHBIX €IUHHUI] B MEXKIYHAPOJIHYIO CUCTEMY 2
eNUHUI] PU3NYECKUX BEJTUUHH.

2. | Ne 2 Kareropuu v BUJIbl CTaH/IapTOB. 2
No 3 OchoBHbie mnonoxeHust 3akoHa PO «O TexHUYECKOM
PEryIUpOBaHUM

4. | Ne 4.Onpenenenue ycuinii ¥ moadop 3JIEMEHTOB IIOCKOW CUCTEMBbI 2
CXOISAIINXCS CUIT

5. | Ne 5.0npenenennie ycuiauid U moja00p AJIE€MEHTOB IIJIOCKONH CUCTEMBbI 2
napajuiesIbHbIX CHJT

6. | Ne 6.0mnpenenenve ycwinii B 3J€MEHTax MPOCTPAHCTBEHHOMU 2
CUCTEMBI CHJI

7. | Ne 7.0mpenenenue 1eHTpa TSHKECTH IUIOCKUX (QUTYD

8. | No 8.0mpenenenue ckopocTeld M YCKOPEHUM JJIsl MOCTYMATEIbHOrO 2
IBUKCHHUS.

9. | Ne 9.0mnpenenenue JIUHENHBIX U YTJIOBBIX CKOPOCTEH, YCKOPEHHUH 2
JUTSL BPAILIATEIbHOTO IBHXKECHHUS

10. | Ne 10. ITpumenenue npunumna lamamOepa K pemIeHUIO 3ajaad Ha 2
MPSIMOJIMHEMHOE JBUKEHUE TOYKU

I1. | Ne 11. Pacyer mpo4YHOCTH CKATBIX M PACTAHYTBIX DJIIEMEHTOB IO 2
IIPENETBHOMY COCTOSHUIO.

12. | Ne 12.I1locTpoeHue 3mi0p MPOAOIBHBIX CHUJI M HAIPSIKEHUN

13. | Ne 13.Pacuer pa3beMHBIX U HE Pa3bEMHBIX COEAUHEHUN HaA CPE3 U
CMsTHE

14. | Ne 14. Onpenenenue raaBHbIX MOMEHTOB COCTaBHBIX KOHCTPYKIUH.

15. | Ne 15.Pacuer BanoB m oced Ha KpydeHue. [loctpoeHue smrop
KpYTSLIUX MOMEHTOB

16. | Ne 16. [TocTpoeHue 3mtop MPOAOIbHBIX U HOPMAJIbHBIX HAINPSKEHUH 2
IPU PACTSIKEHUU U CKATUH.

17. | No 17.IloctpoeHre »HMHIOp TMOMEPEYHBIX CHJII M U3THOAIONUX 2
MOMEHTOB

18. | Ne 18-19. Pacuer u nonOop ceueHus Oaiky Ha MONEPEYHbIN U3rud

19. | Ne 20. Pacuer Ha yCTOMYUBOCTH CXKATBIX CTEPKHEM.




20. | Ne 21.Pacyer Ha KOHTAKTHYIO YCTQJIOCTh M yCTAJIOCTh MPH U3TrHOE
3y0ObeB 3y0UaThIX KOJIEC
21. | Ne 22.ITog6op »ieMeHTOB nepeay mo BujgaM




3 COOIEPXKAHUE MPAKTUYECKHNX 3AHATHUI

IIpakTHyeckoe 3ansaTre Ne 1

Tema: IlepeBo BHECHCTEMHBIX €IMHHULI B MEXIYHAPOAHYIO CHUCTEMY E€IWHMI]

(U3UYECKUX BEIIMYUH

Heab: OBnaaeTh HABBIKAMU MEPEBOJIa BHECUCTEMHBIX €TUHUIL U3MEPECHUS

(¢u3MUecKuX BeIMYUH B eAuHUIBl MexayHapoaHoi cucteMsl (CH). O3HaKOMUTBCS C

HCKOTOPbBIMHU HAITMOHAJIbHBIMHU BHECCUCTCMHBIMU CIMHUIIAMHA U3MCPCHUA, HAYYHUTLCA

NMEPECUUTHIBATh BHCCUCTCMHBIC CAMHUIBI B CAMHHIIBI CH.

Oo6opynoBanme: pa3aTOYHbIA MaTEpUa

MeToanyeckue yKa3aHus: U3Y4YUTh TEOPETUUECKUN MaTEpUall

X0/ BbINOJIHEHHE: BBIIIOJIHUTD 3aJaHUS.

3agaua 1.

IIpwn 3akimr04eHNM 1OrOBOpA KYIUTU-IIPOJAKH HA IIOCTABKY MMAPTUN UMIIOPTHBIX

TOBapOB CTOPOHAMHM HE OBUIO OTOBOPEHO, B KaKMX EAMHMIIAX H3MEpEHHs Oyaer

ONpeAENEH pa3Mep TOBApHOU napTun. Kaxknas nu3 JOroBOPHBIX CTOPOH UMeENA B BULY

CBOM HAIMOHAJIBbHBIC CAMHUIIBI U3MCPCHUA. Paccunraiite BO3MOXXHBIC Y6LITI(I/I OI[HOﬁ

N3 JOroBaprUBaAOIINUXCs CTOPOH.

JlaliTe peKOMEHIalMK 10 TIPEAOTBPAIICHUIO YOBITKOB OJTHOU M3 cTOpOH. OOBSICHUTE

BO3MOXHBIC IIPUYXHBI JOITYIIICHHBIX OIInOOK IIPpH 3aKIIFIOUYCHHUHU A0roBOpa.

Tabnuma 1
IlepeueHb TOBApOB U €TUHUI] UX U3MEPEHUS
No | HammenoBanue Ennnnisn Pa3mep Llena 3a ex.
TOBapa U3MEpEeHus napTuu U3MEpEHU,
UMIIOpTEpPA | B3KCIOpTEpa y.€.
1) Macno 2000 Kunorpamm TOPTrOBBIN 5
CIIMBOYHOE byHT
2] [Tmenunna 600 LlenTHep KOPOTKUU 15
LIEHTHEP
3, 1000 LICHTHEP KOPOTKUU 40
(anrn) IIEHTHEP
4 Msico 100 ToHnHa ToHHa aHIJI. 1600




5. Myka 200 ToHHa aHrJI. Koportkas 200
TOHHA
6] MenukaMeHTHI 10000mrT. 2 2 TOPrOBBIX 1
anTeKapCKHUX VHITUU
YHITUU (macca 1-i
(macca 1-it yna-
YIAKOBKH) KOBKH)
7, Hedtn 200 cyxou HeTsIHOM 200
Oappenb Oappenb
8. [TuBo 10000 Oyienb Oy1enb 300
aHIJI. CIIJA
9/ Txanu x/0 100000 METp Aapa 2
1 Tkanu 200000 METp byt 15
IIEPCTSHbIC
3agaua 2.

Tpu TpaHCHallMOHAIPHBIE KOMIIAHWUU TMPEAJAraloT yCIYTd IO MOPCKUM
nepeBo3kaMm rpy3oB. C kakoil (UpMON BBIFOJAHEE 3aAKIIOYUTH JIOTOBOP Ha

MIEPEBO3KY, ECITH

I[EHbl Ha TPAHCTIOPTHHIC YCIYTH Y BCE€X KOMIAHUW OJIMHAKOBBI, HO y TEpPBOMU
KOMIIAHWM CTOMMOCTb MEPEBO3KM Ipy3a yka3zaHa 3a | KM, y BTopou — 3a 1 mMuiio
CYXONYyTHYIO, y TpeThed — 3a | muimo Mopckyr. Paccuuraiite CTOMMOCTH
TPAHCIIOPTHBIX YCIAYT KaXKJIOW KOMIIAHUU, €CJIM TPy3 HYXKHO TNIEpPEeBE3TH Ha
paccrosune 1000 kM, a CTOMMOCTh TE€PEBO3KM HA EIUHUILY PACCTOSHUS
cocraBisieT S5 y.e. IIpopanxkupyiTe CTOMMOCTh TPAHCHOPTHBIX YCIYI MO IIKAJIE

OTHOIIIEHUM B BO3PACTAIOIIEM MOPSJIKE.
3amaua 3.

[Ipu 3akiItoueHNN KOHTPAKTa Ha TIOCTABKY MOPOXKEHOTO MsiCa B OCOOBIX YCIIOBHUAX
OBLJIO yKa3aHO, YTO TEMIIEpaTypa €ro XpaHeHUs NOoJbKHA ObITh He Bbime — 10° F

(rpamyc @apenreiita). GakTudecku Msaco xpanuioch mnpu — 6° C.

Moxer nu ¢pupma-noaydarenb MNPEAbsIBUTH NPETEH3UH MOCTABLIUKY, €CIIH IIPU




XpaHCHHNHN B TCYCHHUC CPOKOB TI'OJHOCTH KadCCTBO MsACA YXyIAIIWIOCH H OHO

MPU3HAHO HENPUTOAHBIM JJISI TUIIEBBIX LIEJICH?
[Iepecuer Temnieparypsl B rpad. Llenscus Ha rpan. @apeHrenra npou3BOIUTCS
o opmyiie:

t. =

olun

(t; -32)

KOHTpOJILHLIe BOIIPOCHI:

1. Kakue enquHuiibl n3mepeHus BXoaat B MexayHapoanyto cucremy (CHU)?

2. Kakue nocnencTBus MOTyT ObITh MPU OTCYTCTBUH WM HEMIPABUILHOM yKa3aHUU
€AUHUL] U3MEPEHNUS MPU 3aKIIFOYEHUN KOHTPAKTOB?

3. Uto Takoe ¢puznueckas BeauunHa?

4. Kakue ¢puzndeckre BeTUYMHBI BaM U3BECTHBI?

5. Kakue cBOMCTBa U XapaKTEPUCTUKHU ONPEAEISIOT (PU3NUECKUE BETUINHBI?

d)opMa oTYeTaA: KOHCIICKT C BBIITOJIHCHHBIMH 3aJaHUAMHA.

IIpakTnyeckoe 3ansitue Ne 2
Tema: Kareropuu u Buabpl CTaHIapTOB

Henb: M3yunth KaTEropuu 1 BUABI CTAHIAPTOB, CPABHUTH OOBEKTHI CTAHIAPTH3AIUU
U CTPYKTYPHBIE 3JIEMEHTHI CTAHAAPTOB HECKOJIBKUX BUJIOB.

O6opynoBanme: pa3aTOYHbIA MaTEpHUA
MeTtoauyeckue yKa3aHusi: U3Y4UTh TEOPETHUECKUN MaTepral
Xo/ BbINOJTHEHHUE: BBITIOIHUTD 3aaHMS.

BbinosiHenne padboThi:
1. I3yuuThb JIEKIMOHHBIN MaTepuai Mo JaHHOU TeMeE.

2. CpaBHUTH HECKOJIBKO CTAHIAPTOB, OMPEACIUTH UX KAaTETOPUU U BUIBI.
Pe3ynbTaThl 3aHecTy B TaOIHILY.

3. CpaBHUTH CTPYKTYpPY CTaHJapTOB Pa3HbIX BUIOB. Pe3ynbTaThl 3aHECTH B

Ta0IuILYy.
10



MeToauyecKue peKOMEHIalui K BbINOJHEHUIO padoThI:

BoinenstoT cienyronye KaTeropuu CTaHaapToOB:

- MEXIYyHAPOJHBIE;

- PErHOHAJIBHBIE;

- HAIIMOHAJIbHBIE;

- CTaHAapT OpraHU3alNY;

- MEXXTOCYIapCTBEHHbBIC CTaHIapTHI.

Buabl ctanxapTos:

- OCHOBOMOJIAralOIIAM CTAaHAPT;

- CTaHAAapT HA METOJIbI UCTILITAHUN (KOHTPOJIS);

- CTaHAApPT Ha NPOAYKIHIO (YCIYTY);

- CTaHJapT Ha MpoIlecc.

CTpyKTypHbIE 3JIeMeHThI CTAHAAPTA — 3’TO COBOKYITHOCTb 3JIEMEHTOB I10-
CTPOEHUS, U3IIOKECHHsI, 0DOPMIICHHS, COAEPKaHUS U 0003HAUYCHHSI CTAaHIapTOB. B
o011IeM cllydae CTaHJapThl CoJepKaT CIASAYIOIINE CTPYKTYPHBIE SJIEMEHTHI:
- TUTYJIbHBIN JUCT (0053aTETBHBIN 2JIEMEHT);

- mpeauciioBue (00s13aTeNbHBIN AJIEMEHT);

- CBEJICHUS O TIpaBe COOCTBEHHOCTH Ha JaHHBIN CTaHIApT (00s3aTENbHBIN
3JIEMEHT);

- cozepkanue (IIpu HEOOXOAUMOCTH);

- HauMeHoBaHue (00s13aTeNbHBINA PJIEMEHT);

- BBeZieHuE (Mpy HeOOXOMMOCTH);

- 00s1acTh nmpuMeHeHus (00s13aTeNbHBIN 2JIEMEHT);

- HOpMATHUBHBIE CCHUIKM (ITPU HAJTUYHM);

- OTPEJICNICHNUS WIM TEPMHUHBI U OTpeeeH s (IPU HaJTNInN );

- 0003HAYEHUS ¥ COKPAILEHUS, UCTIONIb3YEMbIE B TEKCTE CTaHAapTa (MpU HAJTUYHH);
11



- TpeOoBaHMs (TIaBHBIN U 0053aTENbHBIN JIEMEHT);

- IPUJIOKEHUS 00s13aTEIbHbIE U PEKOMEHyeMbIE (ITPU HATUYUN );

- Oubnuorpaduueckue 1aHHbIC, T.€. UHPOPMAIIMOHHBIE CBEJECHUS O JOKYMEHTAX,
UCIOJIb30BaHHBIX MIPH pa3pabOTKe JAaHHOTO CTaHapTa (MpY HATUYHN);

- CBeleHusi 00 OTHECEHUM CTaHaapTa K ONPEICNIEHHON KiacCHU(PUKAIMOHHON
rpynnupoBke YHuBepcanbHOM necarnyHoil knaccudukamuu (Y/K) neuatHo-
KHIDKHOM TIPOAYKITUU (00s3aTeNbHBIN AJIEMEHT);

- 0003HaYEHHE TAHHOTO CTaHJapTa (00s3aTEIbHBIN JJIEMEHT).

OO6mue TpedoBaHUs K MOCTPOEHUIO, U3JI0KEHUI0, OQOPMIIEHHUIO, COAECPKAHUIO U
0003HAYEHUIO CTAaHJAPTOB, NPUHATHIX Ha TeppuTopuu PO, ycranosiensl B [OCT

P1.5-92uT'OCT 1.5 —93. Tpe6oanust 'OCT moryt ObITh 00g3aTENbHBIE, TUOO

PECKOMCHAATCIIbHBIC.

Tabnuya 1
Ne cranpapra Hazsanue crannapra Bun Kareropus
Tabnuya 2

Ne crannapra HazBanue cranmgapra O0bekT ctangaptuzanuu CTpyKTypHbIE
DIIEMEHTHI

KOHTpOJILHbIe BOIIPOCHI.

1. [lepeuncnure BUIIBI CTAHIAPTOB.

2. [lepeuncnure KaTeropuu CTaHIApTOB.

3. Kakue cTpyKTypHBIE 3JIEMEHTBI CTAaHAAPTOB SBISIOTCS 0053aTETbHBIMU ?
4. YTo BKJIIOYAIOT CTAHIAPTHI HA MPOLIECCHI?

5. Kakue cyiiecTByOT BUIbl TEXHUUECKUX PETIaMEHTOB?

(I)opMa 0T4YEeTAa: KOHCIICKT C BBIIIOJIHCHHBIMH 3a1aHUAMMU.

IpakTnyeckoe 3ansitue Ne 3

Tema: OcHoBHBIC OJ0XKEHMS 3aKoHA PO «O TexHHMueckoM PETYIIUPOBAHUN )

12



Iesb: n3yuyeHre OCHOB TEXHUYECKOTO perynupoBanus B Poccuiickoin @exgepannu.

OobopyaoBanme: pa3gaTOYHbIN MaTepual
Metoanuyeckue yKa3aHusi: U3y4UTh TEOPETUUECKUN MaTepHal
Xo BbINOJIHEHHE: BHITIOJHUTH 3a/IaHUS.

B pe3ynbraTte u3ydeHus TeMbl CTYJEHT JOJKEH 3HATD:
-OCHOBHBI€ MOJIOKEHUS TEXHUUECKOTO PEryJIUPOBAHUS;
-OCHOBHBIE OIpe/eeHNs B 00JaCTU TEXHUYECKOTO PETYJIUPOBAHUS;
-IIPUHITUTIBEI TEXHUYECKOT'O PEryJIUpOBAHUS;
-00BEKTHI TEXHUYECKOTO PETYITUPOBAHMUS;
-TeXHUYECKHUIA PETrJIAMEHT U 1IN €r0 IPUHSITHS;
-HOpPMATHUBHBIC JOKYMEHTHI CTaHIapTU3AIIUU.
Iopsaok npoBeeHUs1 NPAKTHYECKOT0 3aHATHUS
1. AxameMudecKyro Tpyniy CTYJEHTOB pa3AeluTh Ha MATh KoMaH (moarpymm). B

KEDKI[OI?I KOMaH/C BBI6paTB PYKOBOAUTCIIAA KOMAH/IEI.

2. Kaxioi KOMaH/1€ U3YYUTh U JIOJIOKUTh B TPYIIE COACPKAHUE OJHOIO pasjaena
@3 «O TeXHUYIECKOM PEeryinupoBaHumy. [Ipu moaAroToBKE BOMpOCca COCTABUTH IIAH
noxmana. CTpyKTypy IOKIaaa >KeIaTeNbHO MPEACTaBUTh B BUIE OJIOK-CXEMBI, a
collep kKaHUe JIOKIaZa COMPOBOXIATh KOHKPETHBIMHM MpuMepamu. Pacmpenemnsier
TEMaTUKY pa3fenoB 1o komaunaam CoBeT TpyNIbl, COCTOAIUNA U3 PYKOBOAUTENEH

koMaHJI. TekcT 3akoHa «O TEXHUYECKOM PEryJIMPOBAHUN» Y MIPENOAaBATEIIS.
Pexomenayemsore pazaensl @3 «O TEXHUUECKOM PETYIUPOBAHUN:

I'nasa 1. Obwue nonooicenus.

[Ipu n3yyeHnn 1aHHOIrO BOIIPOCA YIIOP CIEAYET CIeIaTh Ha ITOHATHE
TEXHUYECKOr0 PETYJIUPOBAHUSI, OCHOBHBIC ONPE/ICIICHUS, CBA3AHHBIC C
TEXHUYECKUM PEryIIMPOBAHUEM, U IIPUHIUIIBI TEXHUYECKOTO PErYIUPOBAHHS.

Inasa 2. Texnuueckue pecnamenmeol.

HpI/IBGCTI/I oeim IMpUHATUA  TCXHUYCCKHX  PCTIIaMCHTOB, COACPKAHUEC H
MNPUMCHCHNC TCXHUYCCKHUX PCriIaMCHTOB, BUJIbl TCXHHUYCCKUX PCrIIaMCHTOB.
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I'nasa 3. Cmanoapmuszayusi.

Vkazatb OCJIN U NPUHIUIIBI CTaHAAPTHU3AIUN, TICPCHHUCIIUTD N OXapPaKTCPU30BATH
HJOKYMCHTBI B obnactu CTaHdapTUu3aluu, IMCpCUnuCINTDb q)YHKHI/II/I HaHI/IOHaJILHOFO
opraHa P® mo CTaHaapTU3alri U TCXHUYCCKUX KOMUTCTOB 110 CTaHAApPTHU3alUH.

I'nasa 4. I[loomeepocoernue coomeemcmausl.

[IpuBecTy 1€MW W MPUHIUIBI TTOATBEPKICHUS COOTBETCTBUS, PACKPHITH MOHSATHUS
JOOpPOBOJBHOTO M 0053aTE€IBHOTO XapakTepa MOATBEPXKICHHUS COOTBETCTBUS,
pacckazaTh Ipo CepTU(PUKAINIO, TEKIApUPOBAHUE U 3HAK OOPAIIEHUS Ha PhIHKE.

I'nasa 5. I'ocyoapcmeennsiii KOHmMpoav (Haod3op) 3a cobnodeHuem mpedosanuil
MeXHU4eCKUx pe2iameHmos.

VYkazarb oOpraHbl TOCYIapCTBEHHOIO KOHTpOJA (HaA3opa) 3a COOJIIOACHUEM
TpeOOBaHUI TEXHUYECKUX PETIaMEHTOB, OOBEKTHI TOCYIAPCTBEHHOTO KOHTPOIIS
(Hazm3opa), MOTHOMOYHS U OTBETCTBEHHOCTh OPTaHOB TOCYAAPCTBEHHOTO KOHTPOJIS

(Ham30pa).
Iocsie n3yyeHus1 Kaxa0i KOMaH/Ie ¢1eJIaTh JOKJIAA 10 CBOEMY BONPOCY.

JIOKIaApIBalOT OJWH-IBA TNPEACTABUTENSA Kaxaou komaHabl. llocme xaxmoro
JOKJIaZia TPOBOAUTCS OOCYXKIEHHUE COAEpKaHUsI OCHOBHBIX paznenoB 3 «O
TEXHUYECKOM pPEryjaupoBaHuu». B 00CYyXIeHHH Yy4acTBYIOT CTYAEHTHl BCeEl

CPYIIIBIL.

(I)opMa oT4YETaA: KOHCIICKT C BBIIIOJJHCHHBIMHU 3aJaHUAMMH.

IIpakTnyeckoe 3ansitue Ne 4

Tema: Onpenenenve ycuiauid U MOJ00p AIEMEHTOB IUIOCKOH CUCTEMBI CXOASIIMXCSA

CHJI

]_Ie.]]b: YMETH ONIPCACIIATL BCJIMYNHBI 1 HAITPABJICHHA I[GI\/IICTBI/IH YPaBHOBCIIMBAOIINX

cw rpad)MYECKUM U aHATTUTHYECKUM CITOCOOaAMHU.

OobopyaoBanme: pa3gaTOYHbIN MaTepual

MeToanyeckue yKa3aHus: U3y4YUTh TEOPETUUECKUN MaTEpUall

XO[[ BBIITOJIHCHHUE: BBIIIOJTHUTH 3aJaHHA.

3aganmue:

IToBTOpUTH Temy «llmockast cucTema CXOAAMXCS CHUID».
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2.  BpInummTe JaHHBIC JJIS Balllero BapuaHTa (COrJIaCHO HyMepalluM B KypHaJe).

No Bapuanra Fiu No Bapuanra Fiu No Bapuanra Fiu
1 22 11 32 21 27
2 23 12 33 22 28
3 24 13 34 23 29
4 25 14 35 24 30
5 26 15 36 25 31
6 27 16 22 26 32
7 28 17 23 27 33
8 29 18 24 28 34
9 30 19 25 29 35
10 31 20 26 30 36

3.PaccMoTpuTe IpUMEp pELIEHUS.

Ilpumep  pemenusi:  Halitm  BeMMYMHBI W HAlpaBICHUSA  JCHUCTBUSA
ypaBHoBemuBaromux cui F, u F3 rpaguueckum u aHaTUTUUYECKUM CIOCOOAMU, €CIH
3aaanbl BenuurHa cwibl Fi = 20 kH u nuaum aeiictBus cun Fo u Fs (puc. a).

Pemenne rpagpuueckum crnocodoom.

[Tpuaumaem macmtad cui: B 1 cm — 10 xkH.

N3 npou3BONIbHOM TOYKK a OTKIJIAJAbIBaeM B MaciiTabe W3BecTHyw cuiy Fj, niouHa
BEKTOpa KOTOPOI paBHa AJIMHE oTpe3Ka ab =2 cM (puc. 0).

Yepes Hauano u KOHel BeKTopa cuibl Fy T.e. uepe3 Touku a u b, mpoBoauM JTUHUM,
napajijienbHble TUHUAM JerdcTBus cuil Fr u Fs Tak, 4ToObI OHU Mepecekannuch B OJJHOM
touke c. [Ipu 3tom cuibel F, u F3 MoryT oka3atbest Kak cnpasa oT cuibl Fy (cMm. puc.
0), Tak U cjeBa oT Hee (PHC. B). DTO HE SIBJISETCS OIMIMOKON MOCTPOCHHUS, ITOCKOJIbKY
o0a TOJYYEHHBIX CHJIOBBIX  TPEYrOJIbHUKA  SIBISAIOTCS  JABYMS  YacTAMH
napayuienorpamma. Ho, Bce ke, mpaBuibHee, Korjna npu o0XoJe TpeyrojbHUKa
HOMEpa CWJ UAYT B HapacTalmeM nopsake, T.e. Bapuant F; F, F;
npeanoyTureNbiee, 4Yem BTopor BapuanT. Cunel F, wu  Fs  aBusiorcs
YPaBHOBEIINBAOIIUMU cUiy Fi.

Nsmepsiem otpesku be u ca: bc =2, 8 cm, ca = 2,5 cm. Tak kak 1 cM cootBercTByer 10
kH, nonydaem F, = 28 xkH, F; = 25 xH.
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G e
30 /A/'/' T
5 ‘/«/ F,=20xH
P o

4 — 3amaHHas cXema AeHCTBHsA cuil; 6, 6 — BapUAHTHI NOCTPOCHMH CWIOBOrO Tpe-

75"

L=

lcMm
10xH

VrojibHHKA; ¢ — CXeMa CHil U AaHAJITUTHYECKOrO pELIEHHUA

PaccraBnsiem crpenku Ha
orpeskax bc u ca. U3

YCJIOBHSI PABHOBECHS BCE

CTPENKH JIOJDKHBI ~ OBITh
HanpaBJI€Hbl B OJHY
CTOpOHY Tpu  ob0xoze

TpeyroiabHuKa. I10CKonbKy
HalpaBJIeHUE Cuibl  F)
3a71aHO (BHHU3), OCTaJbHBIE
CWIbl  JIOJDKHBI  OBITh
HalpaBJIeHbl  TaK, Kak
MOKa3aHo Ha puc. 0, B, Mpu
3TOM KOHELl BEKTOPA CHJIbI
F; Oynmer coBmagate ¢
HA4yaJIOM BEKTOpa CHJIbI .

OtBer: F, =28 kH, F3 =25

KH, HaIIpaBJCHUA 3THX CHUJI ITIOKA3aHbI HA CUJIOBOM TPCYI'OJIbBHUKC.

PemmeHue aHAJIUTHYIECCKUM CIIOCOOOM.

ITpoBogum ocu koopauHat O x u O y, TpaAWIIMOHHO HANpaBisid MNEPBYIO M3 HUX

TOPU30HTAJIIBHO, @ BTOPYIO — BEPTHUKAJILHO. Cunbl HaIpaBJIAEM M3 HadaJla KOOpAWHAT

M0 3aJaHHBIM JIMHUSM AeiicTBus 3-3 u 2-2. HampaBneHue BbIOMpaeM MPOU3BOILHO

(monmyctum, BIeBO — puc. T). [IpocraBiisieM yribl MeXay HANpaBICHUSIMH BCEX CHII U

KOOPJAUHATHBIMU OCSIMH.
CocraBinsieM ypaBHEHHUS:
—F, cos 30° - F3cos 15°=0

—F;_ F, cos 60°+ F3cos 75°=0

N3 nepBoro ypaBHeHUs MOIydaeM BbIpakeHue s Fo.

F>,=—F;cos 15° cos 30°

[ToncraBnsem BeipakeHue A1 F, Bo BTopoe ypaBHEHHE:
—F;+ F5 cos 15°/ cos 30° x cos 60° + F;5 cos 75 °=0;

F5s=Fi/ (cos 15° : cos 30° x cos 60° + cos 75°) = 20/ (0,966: 0,866 x 0,5 + 0,259) =

24,48 xH

Onpenenus Fs  Haxonum Fa:

F,=—F; cos 15°/ cos 30° =24, 48x 0,966: 0,866 = -27,31 xH
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Otser: F, = 27, 31 xH, sra cuna HampaBieHa B CTOPOHY, MPOTUBOIOJIOKHYIO
MMOKAa3aHHOW Ha PHUC, O YEM TOBOPUT 3HAK «MHUHYC» MEpPe]l YUCIOBLIM 3HaUeHHueM; Fi
= 24,48 kH, cuna HampaBiieHa Tak ke, Kak ITOKa3aHO Ha PUC. T, MOCKOJIbKY YUCIIOBOE
3HAYEHUE MOJIYYUIIOCh CO 3HAKOM «ILTOCY», KOTOPBIN OMYIIIEH.

4. TlepeuepTuTe pUCYHOK C COOTIOIEHUEM MacIITaoa.

5. Pemmwmre 3amauy

6. Cpnenaiite BBIBOJ.

KoHTpoJibHBIE BONIPOCHI:

1. Kak HailTu paBHOAEHUCTBYIOLIYIO TPEX CUI?

2. Yto MOXKHO CKa3aTh O JEWCTBUU CUJI, KOTJla UX PaBHOJACHCTBYIOIIAs paBHA
HYJI0?

3. OnumuTe oOIMI TOPSAIOK PEIICHUS 337]a4 O PABHOBECUH TPEX CHII IPadUIECKUM
CIIOCOOOM.

4. KakoB oO1muii MOpsAIOK PELICHHS TEX ke 3aa4 AHATUTUYECKUM CII0coOoM?

5. Kakoii U3 ykazaHHBIX cr1ioco00B OoJiee ToueH?

6. IIpuBeauTe mpuMeEphl YACTHBIX CIYy4aeB TPEX CHIL

(I)opMa 0oT4Y€Ta: KOHCIICKT C BBIIIOJITHCHHBIMH 3aaHUSIMMU.

IIpakTHyeckoe 3ansiTre Ne 5
Tema: Onpenenenue ycwinii ¥ moa00p 3JIEMEHTOB MIIOCKON CUCTEMBbI MapasiieIbHBIX
cui
Iean: 3HaTH OmpenesieHUs] MOMEHTAa Mapbl CHWJI U MOMEHTA OTHOCHUTEIIBHO TOYKH,
YMETh OMpPEAEIATh 3HAK MOMEHTA.
OobopynoBanme: pa3gaTOYHbIN MaTepual
MeToanyeckue yKa3aHUs: U3YUUTh TEOPETUUECKUN MATEPUAT
X0 BBINOJIHEHHE: BBIIIOJIHUTD 3aJaHUS.
3aganue:
1. IloBTrOpuTh TEMY «MOMEHT CHUJIBI OTHOCUTENIBHO TOUKH. [lapa cum».

2.  Bemwumwute ganublie i Bamiero BapuanTa (COrjlacHO HyMepaluM B KypHale).

Ne F] F2 F3 F4 M aj ar as ay as h4
BapHaHTa kH kH xkH kH kH m M M M M M M

1 20 10 30 40 15 1 2 3 4 5 0,5

2 15 20 10 30 40 5 1 2 3 4 0,8

3 40 15 20 10 30 4 5 1 2 3 0,7

4 30 40 15 20 10 3 4 5 1 2 0,6
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5 20 30 40 15 20 2 3 4 5 1 0,3
6 10 20 30 40 15 1 2 3 4 5 04
7 50 10 20 30 40 5 1 2 3 4 0,5
8 40 50 10 20 30 4 5 1 2 3 0,6
9 30 40 50 10 20 3 4 5 1 2 0,3
10 25 30 40 50 10 2 3 4 5 1 04
11 10 25 30 40 50 1 2 3 4 5 0,5
12 20 10 25 30 40 2 1 2 3 4 0,6
13 35 20 10 25 30 3 2 1 2 3 0,7
14 40 35 20 10 25 4 3 2 1 2 0,8
15 30 40 35 20 10 5 4 3 2 1 0,3
16 50 30 40 35 20 1 5 4 3 2 0,4
17 15 50 30 40 35 2 1 5 4 3 0,5
18 20 15 50 30 40 3 2 1 5 4 0,6
19 30 20 15 50 30 4 3 2 1 5 0,7
20 40 30 20 15 50 5 4 3 2 1 0,8
21 45 40 30 20 15 1 5 4 3 2 0,3
22 50 45 40 30 20 2 1 5 4 3 0,4
23 10 50 45 40 30 3 2 1 5 4 0,5
24 20 10 50 45 40 4 3 2 1 5 0,6
25 30 20 10 50 45 5 4 3 2 1 0,7

1. Paccmotpure npumep pelieHus. @

F1= 10 kH ~. Fy F,

F,=15 xH 7 0Nl M

o e —— e —
— 14
F3 =20 xkH 0 42 60° 5 9
F,=25 xH 7 Fr
a
M = 15 kHm -
as

ar = 2M a4

dy = 3Mm %

az — 4 m

a4 = 5™

as — 6 M

h4= 0,2 M

Haxoaum mieun hy hy hs

hi=a;sn30°=2-0,5=1m

h,=a;,sin 60°=3-0,866 =2,598 m

h3=213:4M

HaXOI[I/IM CYMMY MOMCHTOB OTHOCHUTCIIbBHO TOYKH O:
ZM0=—F1 h1+F2h2_F3h3—F4h4+M=— 10-1+15 2,598—20 -4 -25- 0,2+

15=—-41,03xkHwm.

4. TlepeuepTuTe pUCYHOK.
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5. Omnpeaenure CyMMy MOMEHTOB BCEX CHJI OTHOCUTENIHHO TOUKH O.

6. CpnenaiTe BBIBOI.

KoHTpoJibHBIE BONIPOCHI:

1. Hanummre dbopmyny mis onpenaeneHus MOMEHTa CHJIbl OTHOCHUTEIBHO KaKoi-
100 TOUKH Tea.

2. Kak omnpenensiercs 3Hak MOMEHTA CHUJIbI OTHOCUTEIIBHO KaKOW-THO0 TOUKH?

3. B ueM cXOACTBO M OTJIMYME BpAIATEIbHBIX BO3JCHCTBUM, OKa3bIBAEMBIX Ha

TEJI0 CWJIOW U Mapou cun?

(I)OpMa 0TYCeTA: KOHCIICKT C BBIITOJIHCHHBIMH 3aJaHUSAMMA.

IIpakTHyeckoe 3aHsATHE Ne 6

Tema: Onpenenenrie yCUIni B 2JIEMEHTAX IPOCTPAHCTBEHHOM CUCTEMBI CHIT

Ienb: HAy4UTBHCSA ONpPEAENATH YCWINSA B CTEPXKHAX, BBI3BAaHHBIX JEHCTBHEM IpPYy3a,
COCTaBJIATh YPAaBHEHUS PABHOBECHUS Ul IPOCTPAHCTBEHHOW CHUCTEMBI CXOISAIIUXCSA
CHII.

OobopyaoBanme: pa3gaTOYHbIN MaTepual

MeToanyeckue yKa3aHUs: U3Yy4UTh TEOPETUUECKUN MAaTEPHAT

Xoa BbINOJHEHHE: BBITIOJHUTD 33/IaHUS.

3aganue:

Yka3zaHusi K BbIIIOJTHEHHUIO padoThI:

1.IToBTOpHTH MO yueOHUKY TeMy «lIpocTpaHCTBEHHAs CUCTEMA CHII.

2.Beinumure JaHHbIE 715 BAIIEro BapuaHTa (COrIacHO HyMepaluy B KypHaJe).
IIpumep pemienus 3agaqu:

OnpenenuTs yCuius B CTEPKHSX.

ITopsinok pemenus:
1.Beinensiem y3en (Wau TOYKY) paBHOBECHE KOTOPOro Oyaem paccmarpuBaTth. (B
JTAHHOM cJy4dae Touky B).

2.3ameHsieM CBs3U, )IeﬁCTBYIOHIHC Ha TOYKY, CHJIaMH PCaKIUU.
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3.BriOupaem HamnpaBiieHHE KOOPAMHATHBIX OCEW. B mpuHIMIIE NX MOYXKHO MPOBECTU
Kak yrogHo. Ho xenarenbHo, 4TOOBI KaK MOKHO OOJIBIIE YHCIIO HEU3BECTHBIX CHUII

OBLIO K 3TUM OCSAM MEPHEHAUKYISPHO.

V Ock V nposojiMTes JUIs [POSEPKH,
B KOHLC PCIICHHA 34184

4.CocraBisieM 1Jis JaHHOM 3a7a4i YpaBHEHUSI PaBHOBECHS U, pellasi UX, HAXOAUM

HEU3BECTHBIC CUJIBI.

"X, =0 N, +N.xcos30°=0

¥ =10 F+ N, xsin3i0®=0
5.Beipaxaem Nc 13 BTOpOro ypaBHEHUs

—F+N.xsin30°=0
’ N
I S T

€ gin30° 05

T.k. cTtamo HN3BCCTHO, MOXHO PCHINTH IICPBOC YPAaBHCHHUC.

-N, +N.xcos3(® =10
.-"-r'_l = .""rlt- = e0s 30°

N, =40 =xcos30°

N, =40 = 0,860 =34 6 H
6./1151 mpoBepKH MPaBUIBHOCTH MPOBEAEHHOTO PELIEHUS POBOIUM ITPOU3BOJIBHYIO
OCb V, HE COBIANAIOIIYIO C X U Y U COCTaBJIsIEM Ul HEE YPABHEHUE PABHOBECHS.

Ecau nocne IIoACTaBJICHHBIX Haﬁneme BCIINYHWH, YPAaBHCHHUC PABHO HYIIIO, TO 3a/la4ad

pelieHa BEpHO.
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N, #leos30°— Fxsin30°+ N. =0
> ¥ =0 ‘

K

| 34,6 0860 —20x05+40==30-10+40=10

BapuanTtsl 3a1aHuil )11 KOHTPOJIbHON padoThI.

OnpenenuTs yCWINS B CTEPXKHAX , U300paKeHHBIX Ha pucyHKe. Homep cxeMbl B3STh
COOTBETCTBEHHO BAlllEeMy BapUaHTY.

A % - e
; 60 L// 30 ?ﬁ -.H'“"--x,
/ / B
C j@/

F1=30kH; F2=35kH; F3=20kH F1=10kH; F2=25kH; F3=30kH F3 )
F1 g) T _
§ 7 - Fi
31.'? 7\ I _ .
-Ih . < F2 45 — F_2
C # 4 C % 1 e
F3 B F3 B
F1=20wH; F2=45xH; F3=20kH F1=50kH: F2=25kH: F3=20kH 4
A %} A j»m
F1 . F_'1
iy o A
30 7\ R — | Ry
'\ ~ | _F2 Z 4\ Yy 3
C 7 T C i
= B / B
F1=20KkH: F2=45kH: F3=20kH FA=10dH; F2=26kH; Fa=aokd ¥ g5 6
5
A 6} F1
4 e
& R F—2
- F1 A Z . !
ED & H."""---..\__ F_z /.f 45’." }/f__a-i-"’_f
c } —Y—> _|B
/ F3 B F3 Y
o
F1=20H; F2=15xH; F3=10aH 74 F1=20kH: F2=55kH: F3=25kH
7
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A % e A 4 =
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/ 60 4 A B 4 53,5"" B
____f..-"f ,_«"//
— F3 c },
C” F1=30kH; F2=45¢H; F3=20kH

10

F1=40kH; F2=25kH; F3=20kH

4.Pemure cBOW BapuaHT.

5.0TBeThTE HA BOIMPOCHI.

6.Cnenanre BBIBOJ.

KoHTpoJibHbIE BONIPOCHI:

1.YTo Ha3bIBAIOT TJIABHBIM BEKTOPOM CHCTEMBI?

2.YeMy paBeH rJaBHbIA MOMEHT CUCTEMBI?

3.Yemy paBHa paBHOJAEUCTBYIOLIAS IPOU3BOJIBHOM INIOCKOW CUCTEMBI CUIT?

4.Kakas cuctema Cujl Ha3bIBAETCSl IPOCTPAHCTBEHHOM ?

(I)OpMa 0oT4Y€TaA: KOHCIICKT C BBIIIOJIHCHHBIMHU 3aJaHUAMMU.

IpakTuyeckoe 3ausiTue Ne 7
Tema: Onpesenenne NEHTPa TAKECTH TUNIOCKUX GUTYP

Heab: o0oO0ieHre, cucTeMaTu3alus, yriryoJieHue, 3aKperieHne MOoTy4YeHHbIX
TEOPETUYECKUX 3HAHUU JJIs1 OMPESICHUS IIEHTPA TSHKECTH TUIOCKUX (puryp;
OobopynoBanme: pa3aTOUHbIA MaTEpHUa

MeToanuyeckue yKa3aHusi: U3yIUTh TEOPETUICCKUN MaTepHa

Xo/1 BbINOJIHEHNE: BHITIOTHUTD 3a/IaHUS.

3ananmue:

1. TloBTopuTh Mo yuebHHUKYy Temy «LleHTp TspKecTh.

2. BeimumwuTe gaHHBIE AJIS BAEro BapraHTa (COrjacHO HyMepalluu B KypHae).

Ne X1, |X2, |Y, |z1, |z, Ne X, |X2, |y, |z1, |z3, Ne X, |X2, |y, |z1, |z3,
BApUAHTA |mv  |wv |MM  |wm  |wm  |BAPUAHTA |wmu  |mv  |[MM  |uv  |wv |BAPHAHTA |wv  |wv  |[MM  |um |mu
1 20 |30 |70 |40 |10 11 60 |70 110 |80 |50 21 40 |50 |90 |60 |30
2 40 |50 |90 |60 |30 12 50 |60 100 |70 |40 22 60 |70 |110 |80 |50
3 60 |70 [110 |80 |50 13 20 |30 |70 40 |10 23 50 |60 100 |70 |40
4 50 160 [100 |70 |40 14 40 |50 |90 |60 |30 24 20 (30 |70 |40 |10
5 20 |30 |70 |40 |10 15 60 |70 110 |80 |50 25 40 |50 |90 |60 |30
6 40 |50 |90 |60 |30 16 50 |60 100 |70 |40 26 60 |70 |110 |80 |50
7 60 |70 [110 |80 |50 17 20 |30 |70 40 |10 27 50 |60 100 |70 |40
8 50 160 [100 |70 |40 18 40 |50 |90 |60 |30 28 20 (30 |70 |40 |10
9 20 |30 |70 |40 |10 19 60 |70 110 |80 |50 29 40 |50 |90 |60 |30
10 40 1[50 |90 |60 |30 20 50 |60 100 |70 |40 30 60 |70 [110 |80 |50
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3. PaccMoTpuTe mpuMep perieHusl.

IMpumep.

™

OnpenenuTs MOJIOKEHUE IIEHTPA THKECTU (DUTYPHI,
COCTaBJICHHON M3 TPEX TOHKUX TUIOCKUX IJIACTHHOK

MPSIMOYTOJIBHOM (DOPMBI, IEPECEKAIOIINXCS APYT C

JIPYrOM IO IPSIMBIMHU YTJIAMU; pA3MEPBI — B MM.
Pemenue.
1.ITomecTuM Hayaso KOOpJAUHAT B BEPIIIMHE

TPEXTPAHHOIO YIJIa U PACHOJI0KHUM OCU KOOPJIMHAT

BJI0JIb JIMHUM NIEPECEUEHHUS IIJITACTUHOK.

@urypa cOCTOUT U3 TPEX NPSAMOYTOJIBHHUKOB ¢ LeHTpamHu TskecTu Cy, C, , Cs,
PacnoIOKEHHBIMH Ha [EPECEUEHHUH MPSMBIX, COSAUHSIOINX CEPEINHBI
IPOTUBOMNOJIOAKHBIX CTOPOH.

2.Mcxons u3 pa3MepoB (HUTYpPBI, OTIpEAeTUM HEOOXOANMbIE JaHHBIE JIJISl TOACTAHOBKH
B (popmynsl (3): A x — ruIomaau NpsIMOYTOJIbBHUKOB U KOOPJMHATHI UX [IEHTPOB
TSXKECTH:

A =3-5=15cem* C (1, 5;0; 2, 5);

Ay=4-8=32cm?*; Cy (2; 4; 0);

A3=8-2=16cm?* C;0; 4; 1).

3.IloacTaBuM 3TU AaHHbIE B (OpMYIIBI (4) U BBIYMCIUM UCKOMbIE KOOPAMHATHI IEHTPA
TSOHKECTH (DPUTYPBI:

X=(15-1,5+32-2+16-0)/(15+32+16)=1,37cm= 13,7 Mmm
y.=(15-0+32-4+16-4)/(15+32+16)=3,04 cm = 30,4 Mmm
z.=(15-25+32-0+16-1)/(15+32+16)=0,85cm = 8,5 Mmm

Hentp Tsxectu Gurypsl pacnosioxker B Touke C (13,7; 30,4; 8,5).

4. Pemmre CBOI BapuaHT.

5. OrtBeThTE HA BOIPOCHI.

6. Cpenaiite BBIBOJ.

KoHTpoJsibHBIE BONPOCHI:

1. [aiTe onpeneneHue HEHTpa TKECTH Tea.

2. YeMy paBeH CTaTUUECKUI MOMEHT ILIONIA I OTHOCUTEIBLHO OcU abciucc?

3. B Kakux eIMHHULIAX U3MEPSAETCS CTATUYECKHI MOMEHT IIJIOCKON PUryphi?

4. YeMy paBeH CTaTHUECKHI MOMEHT IIOCKOHN (PUTYPhl OTHOCUTENHHO IEHTPAITHHON

ocu?
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(I)opMa 0TYE€TaA: KOHCIICKT C BBIIIOJIHCHHBIMHU 3aJaHUAMMH.

IIpakTuyeckoe 3ausitue Ne 8
Tema: Onpenenenue CKOpOCTEN U YCKOPEHUM JIs1 MOCTYNATEIbHOIO IBUKEHUSI.
Heab: o0000meHne, cucTeMaTU3alMs, YIIIyOJIEHHE, 3aKPEIICHHE ITOTYYEHHBIX
TEOPETUUECKUX 3HAHUM;
OobopyaoBanme: pa3gaTOYHbIN MaTepual
MeToanyeckue yKasaHUs: U3YyUUTh TEOPETUUECKUN MATEPHUA

XO)I BBIINNOJIHCHHUE: BBIIIOJTHUTH 3aaHUA.

3aganue:

1. [ToBTOpUTH MO yueOHUKY TeMy «KuHEMaTHKa TOUKN».

2. Breinummre maHHbIC 171 BaIIero BapuaHTa (COrIaCHO HyMEpaIliu B KypHAJIE).
Ne S, V4, VB, Ne S, V4, VB,, Ne S, V4,, VB,

BapuaHTa |KM |KM/4 |[KM./d |BapWaHTa |KM |KM/4 |KM/4 |BapWaHTa |KM |KM/4  |KM/4

1 110 | 30 20,4 11 130 | 34 24,8 21 110 | 30 20,4
2 120 | 32 22,6 12 140 | 36 26,2 22 120 | 32 22,6
3 130 | 34 24,8 13 110 | 30 20,4 23 130 | 34 24,8
4 140 | 36 262 14 120 | 32 22,6 24 140 | 36 26,2
5 110 | 30 20,4 15 130 | 34 24,8 25 110 | 30 20,4
6 120 | 32 22,6 16 140 | 36 26,2 26 120 | 32 22,6
7 130 | 34 24,8 17 110 | 30 20,4 27 130 | 34 24,8
8 140 | 36 26,2 18 120 | 32 22,6 28 140 | 36 26,2
9 110 | 30 20,4 19 130 | 34 24,8 29 110 | 30 20,4
10 120 | 32 22,6 20 140 | 36 26,2 30 120 | 32 22,6

3. Paccmorpure npumep pemieHus.

N3 1ByX MyHKTOB A U B NPSIMOJIUHENHOr0O IOCCE, HAXOASIIMXCS OAUH OT APYroro Ha
paccrosann 100 KM, OIHOBPEMEHHO BBIE3)KAIOT HABCTpEUYy Jpyr Jpyry JBa
BEJIOCUNIEAUCTA W JBWXYTCA C TIOCTOSSHHBIMM CKOpocTsmu. Benocunenucr,
BBIE3KAOIINNA U3 A, UMEET CKOPOCTh V 4, @ BEIOCUNEAUCT, BbIE3KAWOIWUN U3 B, —
CKOpOCTh Vg, = 26,6 kM /4. OmnpenenuTh, 32 KaKoe BpeMs KaKIbli U3 HUX MPOEIET
paccrostnue 100 km. Yepes CKOJIBKO YacOB U TA€ OHU BCTPETATCS ?

Pewenwue.

1. Haxoaum Bpewmsi, 3aTpauy€HHOE MEPBBIM BEIOCUNIEAUCTOM Ha MPOE3] OT TOYKHU A
1o B:

tas=Sup/ vqy= 100/4022,511

2.  HaxomuMm BpeMms, 3aTpay€HHOE BTOPBIM BEJIIOCHIEAUCTOM Ha MPOE3J] OT TOUKU B
1o A:

tga=Sps/ veg=100/26,6=3,75 u.
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3. BpemMs u MecTo BCTpeuM BEJIOCHUIIEAUCTOB HaubOoiee MpPOCTO ONPEAETUTh
rpaduuecku. Paccrosinue mexny nynkramu 4 u B, paBaoel 00 kM, n300pa3um Ha ocu
opauHaT oTpe3koM B 50 mMm (puc.202), T.e. B macmrade ps = 2 kM /mm (100 km = pg -

50MM u ... us =100 kM / 50 kM = 2 kM /MM).

ITo ocu abcuucc OTIOXKHM BpeMmsi B MacuiTade ]

= 0,1 4 /MM (4 yaca U300paKEHBI OTPE3KOM 4 ool 4

40 MM, nosToMy 4 u = 40 MM u =44/ 40 & sof-

MM = 0,1 9 /mm) 6 Ce

IIepBbIii BenocHIequcT paccTosHue ot 4 no B - ail

npoe3xaer 3a 2,5 4. Ero mnepememienue e ol

n3o0paxkaercsa Ha rpaduke npsmoit OB). A AZ}; _
BTopoii Benocunenuct paccrtosinue ot B 10 A ’ N

npoe3kaer 3a 3,75 4 U ero mnepemMmelleHue

nu3o0paxaercs Ha rpaduke npsimMont By 4>

Touka C;, nepecedennst 000ux rpaKOB yKa3bIBAET MECTO M BPEMSI BCTPEUH.
Bcerpeua npoucxonut Ha pacctosHuu S 4= 60 kM OT nyHKTa 4 (WU HA PACCTOSTHUMU.

S' s =40 kM oT nnyHKTa B) uepe3 At = 1,5 4 nocyie Havasia IBU>)KEHUSI BEJIOCUIIEINCTOB.
Ecnu BMecTo rpaduueckoro pemeHuss NPUMEHUTh AaHAJIUTHYECKOE, TO MOXKHO
paccykJaTh TaKUM 00Pa3oM.

JlommycTM, 4TO MECTO BCTPEUU MPOUCXOIUT HA PACCTOSIHUU S OT MyHKTa A, a BpeMs 110
BcTpeun At , cuuTas OT Hauyana ABWKEHHs. Torga ypaBHEHUE JBUXKEHHS TEPBOTO
BEJIOCHUIIEIUCTA TPUMET BUJT

S'=v,4 + At u ypaBHEHHUE JBUKEHUSI BTOPOro Benocuneaucrta S=Sy_vg - At rae Sy =
100 kM — paccTossHME OT MECTOHAXOXJCHHUS BTOPOTO BEJIOCHUIIEIUCTA /10 MYHKTA A B
MOMEHT Hauaja otcyera (mpu t = 0).

Tax kax neBbie yacTu ypaBHenus (1) u (2) paBHbl, TO v4 - At = Sy_vp - At.

Orcrona

At=Sy/(vqa+vg) =100/(40 +26,6)=1, 5u.

N3 ypaBHenus (1) onpenensiem S:

S=v, - At=40-1,5=60 xm.

4. Pemure CBOW BapuaHT.

5. OrtBeTbTE Ha BOIPOCHI.

6. Cpaenaiite BBIBOJ.

KOHTpO.Hl)HLIe BOIIPOCHI:

25



Jlaiite onpeneneHre KUHEMATHKH.
UTo Ha3BIBAIOT TPACKTOPHUEH?
B xakux enuHUIIAX U3MEPSIETCS CKOPOCTH?

Yemy paBeH MOAYIb CpEIHEH CKOPOCTH?

Al A

B xakux enuHUIIAX U3MEPSIETCS YCKOPEHUE?

(I)opMa oT4YeTa: KOHCIICKT C BBIIIOJITHCHHBIMH 3aaHUAMMU.

IIpakTHuyeckoe 3ansaTHe Ne 9

Tema: OmnpeneneHue JUHEWHBIX M YIVIOBBIX CKOPOCTEW, YCKOPEHHMM Jid
BpAILIATENBHOIO IBUKCHUS

Heab: ymers pemiars 3aayu MO ONPEAEICHUIO JIMHEWHBIX U YIVIOBBIX CKOPOCTEW,
YCKOPEHUH I BpallaTeIbHOTO JBHKEHUS

O6opynoBanme: pa3aToOYHbI MaTepUal

MeToauvecKkue yKa3aHUsl: U3yUYUTh TEOPETUYECKUI MaTepra

Xo/ BbINOJHEHHE: BINOJIHUTD 33JaHHUS.

3ananue:

[ToBOPOT TeENIa OTHOCUTENBHO HEMOABWKHOW OCH 3aaETCS YTIIOM ITOBOPOTA,
BBIpaKEHHBIM B pajguaHax: ¢(pan). HampapiieHre nogoKuTeIbHOro MoBopoTa
CBSA3aHO C HAIIPaBJIEHUEM OCH BpAIEHUs MPABUJIOM IIPABOr0 BUHTA.

YrnoBasi CKOPOCTh paBHA MEPBOM MPOU3BOJHON yIjia IMTIOBOPOTA IO BPEMEHH :

o=@ (pan/c)

YTrnoBoe yCKOpEeHUEe paBHO NEPBOM NPOU3BOIHON YIIOBOW CKOPOCTH IO BPEMEHH
WJIU BTOPOU MPOU3BOIAHOM yriia MOBOPOTA MO BPEMEHHU: £ = o=@, (pan/c?)
CBsI3p TMHENHON U YTIIOBOM CKOPOCTEN UMEIOT BUA: V= ® ‘R

HopManbHOE yCKOPEHHE YaCTHULBI PaBHO : a4, =v>/R

TaHreHumanbHOE YCKOPEHUE YacTUlbl paBHO:  a=¢€ - R

[ToiHOE yCKOpEHHE PaBHO: a=/ aZ + a2

OCHOBHOE ypaBHEHHE JUHAMUKHU BpPaIlIaTEILHOIO JIBMYKEHUSI OTHOCUTEIBHO
HETIOABMKHONU OCU UMEET BUJ: M=1I¢

rae M- pe3yabTUPYIONIM MOMEHT ACMCTBYIOIIUX CHII, |- MOMEHT MHEPILIMU Tela
OTHOCHUTEIIBHO OCH, £- YTJIOBOE YCKOPEHUE.

1) MarepuanbHas Touka Maccor m=0,2Kr Bpaiaercs M0 OKPYXKHOCTH PaJauycoM
R=1,2m. 3aBHCHMOCTb yIJIa IIOBOPOTA OT BPEMEHH MMEET BUA  @=(5+2t+3F ) pao.
Halitu B MOMEHT BpemMeHM t=5C YIJOBYIO CKOPOCTh ®, YIJIOBOE YCKOpPEHHUE &,
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JIMHEMHYI0 CKOPOCTh V, HOPMAJIbHOE @,, TAHTCHIIMAJIbLHOE d; U TOJHOE YCKOPEHHE
TOYKH d.

2) Opnoponublii auck Maccod m=4 kr u paguycom R=0,4m Bpamaercs
OTHOCUTEJIbHO OCH, MPOXOMSIIECH dYepe3 LEHTP AUCKA U MNEePNEHAUKYJISIPHOM €ro
IUIOCKOCTH C yIIIOBBIM YCKOPEHUEM £=3paz/c’ Mmoj NeHCTBHEM KacaTeabHOU CHilbl F,
PWIOKEHHOW K 0001y nucka. Haiitu MoMeHT cuiibl M neMcTBYrONIUNA Ha JUCK U
cuny F .

3) OnpHOopomHBIM CTEp)KEHb Maccod m= 24xr o muuHOM [=1,2M Bpamaercs
OTHOCHUTEJIbHO OCH TEPIECHANKYJISIPHON CTEP)KHIO W MPOXOAIIeHd Yepe3 ero IEHTP
TaK 4TO 3aBUCHUMOCTH yIJja TIOBOPOTa OT BPEMEHHM MMeEET BMJ ¢=(4t+2¢)pao.
Haiit B MOMEHT BpEMEHHU ¢=5¢ YIJIOBYIO CKOPOCTh (0, YTJIOBOE€ YCKOPEHUE €, MOMEHT
JNEUCTBYIOIIEN CHIIBL M .

4) OpHopomHbIi AUCK Maccol m= 2kr u paaguycoM R=0,4m BpaIllaeTCs
OTHOCHUTENIbHO OCH MEPIECHANKYIISIPHON NUCKY M MPOXOJSIIEH Yepe3 ero HeHTp Tak
YTO 3aBUCUMOCTD yIJia IIOBOPOTA OT BPEMEHHU UMeET Bun ¢=(5t+1)pao. Haiitu B
MOMEHT BpPEMEHHU (=6C YTIJIOBYIO CKOPOCTh (®, YIJIOBO€ YCKOPEHHE €, MOMEHT
JNEeUCTBYIOIIEH CHITBI M .

5) OnHOoponmHBI CcTEepKeHb Maccod m= 1,8kr o mnuHOM [=1,2M Bpamaercs
OTHOCHUTEIIbHO OCH MEPIECHIUKYIISIPHOU CTEPKHIO M IPOXOASIIEH uepe3 OAUH U3 €ro
KOHIIOB TaK 4YTO 3aBUCHUMOCTh YTJIOBOM CKOpPOCTH OT BPEMEHHU HMMEET BHUJ
=(4t+0,2¢F )pao/c. HaliTu B MOMEHT BPEMEHU [=4C YIIIOBOE YCKOPEHHE & U MOMEHT
JNEUCTBYIOIIEN CHITBbI M .

KoHnTpoabHbIe BONIPOCHI:

1.Kaxk onpenensiercst nuHeWHass CKOPOCTb MATE€PUAIBHON TOUKH?

2. Kak onpenensiercst yriaoBass CKOPOCTb MaTe€pUaJIbHOIO Tea?

3. Kak ompenensiercss ycKOpeHHs Uil BpaIaTE€IbHOIO JBMKEHHUS MaTEpPUAIBHOIO

Tena?

(I)opMa 0TYE€TAa: KOHCIICKT C BBIIIOJIHCHHBIMHU 3aJaHUAMMH.

IIpakTuyeckoe 3ansaTue Nelo.
Tema: [lpumenenue npunnuna J[amamOepa K pemieHUIo 3a7ad Ha MPSMOJIMHEHHOE
JIBUYKEHUE TOYKH

He.]'lbI YMCTb COCTaBJIAThb YPAaBHCHUA PABHOBCCHUA I PCHICHHA 3ada4 Ha
HpﬂMOJ’IHH@fIHOG JABHKCHHUEC TOYKH.

O6opynoBanme: pa3faToYHbI MaTepual
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MeToanyeckue yKa3aHusi: U3y4YUTh TEOPETUUECKUN MaTEpUall

Xo/ BbINOJIHEHHE: BBIMOJIHUTD 3aIaHMUS.

3aganue:

1. [ToBTOpUTH MO YyueOHUKY TeMy «/|BHkeHHe HECBOOOIHON MaTEpHATILHONW TOUKM.

2. BeimuiuTe JaHHbIe JU1s Balllero BapuaHTa (COTJIaCHO HyMepaluy B )KypHale).

Ne G, F, S, Ne G, F, S, Ne G, F, S,
BapuaHTa kH kH M BapuaHTa kH kH M BapuaHTa kH kH M
1 100 |20 2 11 150 |25 3 21 205 |30 2
2 105 |25 3 12 155 |30 4 22 210 |35 3
3 110 | 30 4 13 160 | 35 5 23 215 140 4
4 115 |35 5 14 165 |40 6 24 220 |45 5
5 120 | 40 6 15 170 | 45 7 25 225 |50 6
6 125 | 45 7 16 175 | 50 8 26 230 | 55 7
7 130 | 50 8 17 180 | 55 4 27 235 | 60 8
8 135 | 55 4 18 185 | 60 5 28 240 | 65 4
9 140 | 60 5 19 190 | 65 6 29 245 |70 5
10 145 | 65 6 20 195 |70 7 30 250 |75 6

3. PaccMoTpuTe mpuMep petieHusl.
IIpumep.
ITo HaknonHoil miockocth AB nnunoit 4 M u yrinom mnoabema o = 15°
PaBHOYCKOpPEHHO nogHumMarot rpy3 M Becom G = 200 kH, nocrosiHHOM cuion F = 65
kH, HampaBlieHHOW NapajlJieIbHO HAKIOHHOW IUIOCKOCTHU. OmNpenenuTh, CKOJIBbKO
BpEMEHU TMOTpedyeTcsi, 4ToObl IMEepeMEecTUTh Ipy3 Ha paccrosHue AB , ecin
KO3 GUIIUEHT TPEHHsI MPHU ABIKEHUU TPy3a 1Mo HaKIoHHOM mockoctu f = 0,05.
Pewienue.
1. U300pa3um Teno M Ha HAaKJIOHHOM IJIOCKOCTH C MPUJIOKEHHBIMU K HEMY CHJIAMH
G u F, a takxke cunoil TpeHus R r u HOpMmaiibHON peakuuerd R , HakIOHHOM
IIJIOCKOCTH.
Haxopmsice moa aelcTBHEM ATHUX CHJI, TEIO JABMOKETCS MO HAKJIOHHOM IIJIOCKOCTH C
ITOCTOSIHHBIM YCKOPEHHEM a.
2. I'py3 mepemeniaercs paBHOYCKOPEHHO,
0e3 HauambHOW CKOpocTH. Bpems ero

ABUIKCHUSI MOKXHO OIIPCACINTbL M3 YPABHCHHA

JBUKECHUS
S=at?2/2 oxyra t = \ 2S/a, Ho
IpEBAPUTENLHO HEOOXOAUMO  ONPENCIUTh

YCKOPCHHUE a.
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3. Takxak-rpy3 aBmxeTcs ¢ yckopenuem, To cuiibl G u F, R fu R ,,, ipunoxxeHHbie K
HeMy, He 00pa3yloT ypaBHOBelIeHHON cucTteMbl. [lpunoxum k rpysy M cuiy
unepuu F, = ma = Ga / g, HanpaBUB €€ B CTOPOHY, MPOTHBOIOIOKHYIO YCKOPEHUIO
a. Teniepb cuctema niatu cun G, F, R ¢, R, F , ABAsieTcst ypaBHOBEILIEHHOI.

4. Beibepem cucTeMy KOOpJMHAT, KaK MOKa3aHO Ha PUC, U CIIPOCIIUPYEM BCE CHUJIbI Ha
ocu X 1 y. Torga monyyum J1Ba ypaBHEHUSI PABHOBECHS:
dYFx=0;F—Gsina—R¢—F,=0; (1)

dFy=0;R,—Gcosa=0.(2)

5. U3 ypaBHenus (1)

F,=F—-Gsina—R ¢ Ho cuma tpenuss R y/=fR .

Hopmanbehyto peakuuio R , Hailnem u3 ypaBHeHus (2)

R = Gcos a.

[ToaTomy

F,=F—Gsin a—f G cosa = F- G(sina + f cosa).

[TogcTaBuM B 3TO ypaBHEHUE YUCIOBBIE 3HAYCHUS

F,=65—200 (sin 15°+ 0,05 cos 15°) =65 - 61,4 =3,6 kH

6. U3 Beipaxkenus F, = G/g - a HaiineMm ycKopeHue a:

a=F, g /G=(3,69,81)/200=0,18m/c?

7. 1logcTaBuB 3HAUYECHUE YCKOPEHUS a B BBIpAXEHHE t = \/2S/2—,Ha17meM BpeMs
repeMenieHys rpy3a M 1o Bcel JUIMHE HAKJIOHHOM IIJIOCKOCTH:
t=V2S/a=2-4/0,18 =6,7c.

4. Pemnte cBOM BapuaHT.

5. OTBeTHTE HA BOIIPOCHI.

6. Cnenaiite BbIBOJ.

KouTpoJsbHbIe BONPOCHI:

1. Uto uzyuaer nuHamuka?

2. Kakas cucrtema oTcuera Ha3bIBa€TCsl MHEPIIMATBLHON?

3. B yem coCTOUT NpUHIUIT UHEPLUH?

4. B yeM 3aKIIF04aeTcsi OCHOBHOM 3aKOH JUHAMUKU?

5. Uemy paBHO 3HAYEHHE CUIIBI TSKECTH Tema?

(I)opMa 0oT4Y€eTA: KOHCIICKT C BBIIIOJTHCHHBIMH 3aaHUAMMU.

IIpakTHuyeckoe 3ansaTue Ne 11
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Tema: Pacuer IMPOYHOCTHU CiXKATbIX H PACTAHYTBIX 3JICMCHTOB IIO IIPCACIBHOMY

COCTOAHHUIO

Heab (o0yyarwinasi, pa3BUBAKOIas, BOCHUTATEIbHAS1): HAYYUTHCS IPUMEHSTH

YCIIOBHC IIPOYHOCTH IIPHU PCIICHUH 3a1a1.

OobOopyaoBaHme: pa3gaTOYHbIN MaTepual

Metoanueckue yKkazaHusi: U3y4UTh TEOPETUUECKUN MaTepHal

XO)I BBIITOJIHCHHUE: BBIIIOJTHUTH 3aJaHHUA.

Yka3zaHusi K BbIIIOJTHEHUIO padoThI:

1. IToBTOpUTH MO Yy4eOHUKY TeMy «PacTskeHHe U cKaThue».

2. BeimuinuTe JaHHbIE JUIs Balllero BapuaHTa (COrJIaCHO HyMEpaluy B JKypHale).

Ne G, F, Ne G, F, Ne G, F,
BapuaHra kH xkH BapuaHra kH kH BapuaHTa kH kH
1 1,4 10 11 1,6 12 21 1,8 14
2 1,6 12 12 1,8 14 22 2,0 16
3 1,8 14 13 2,0 16 23 2,2 18
4 2,0 16 14 2,2 18 24 1,4 10
5 2,2 18 15 1,4 10 25 1,6 12
6 1,4 10 16 1,6 12 26 1,8 14
7 1,6 12 17 1,8 14 27 2,0 16
8 1,8 14 18 2,0 16 28 2,2 18
9 2,0 16 19 2,2 18 29 1,4 10
10 2,2 18 20 1,4 10 30 1,6 12

3. Paccmortpure npumep peuieHus.

IIpumep.

OnHopoaHas )xectkas muta AB cunol Tsxkectu G = 1, 2 kH HarpyxeHa cuiioit F' =
8 kH. Onpenenuts u3 ycnoBus MPOYHOCTU IUaMeTp ctepxkHs CD, yaepKUBAIOIIETrO
IUIMTY B TOPU30HTAILHOM IOJI0KEHNH; & = 45°, [6] = 150 H/mm 2.

Pewenmne.

1. Ilpumensis MeTon ceueHuil, pacceuem crep:xkeb CD. OTOPOCHUB BEPXHIOIO €TI0
4acTh BMECTE C IIAPHUPOM 1), 3aMEHUM MX JIEWCTBUE HA OCTABIIYIOCS YacCTh
HOpMabHOUM cuioit N. Cuna TsKECTH TUTUThI MPUII0KEHA TOCEPEAUHE €€ JTUHBI.

2. Jlnsa onpenenenus cuiibl N COCTaBUM YPaBHEHHE MOMEHTOB OTHOCUTEIBHO TOUKHU
A Bcex cuil, AEMCTBYIOIINUX HA TUIUTY:

- G-AB/2+N-ACsind—-F-AB=0.
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N
d) F=8xH

o a
> I 8
G=12«H
1M
1.5Mm

2M 2

|t

Orcrona

N=(G-AB/2+F-AB)/(ACsina)=(1,2-1+8-2)/(1, 5 sin 45°) = 16,2 kH
3. Ilmomaakr momepevyHoro CeYeHus CTePHkKHs, 00ECTIEYMBAIOIIYIO €r0 MPOYHOCTD,
HaXOJIMM 110 pacyeTHol (Gopmyite, uMest B Buy, uro N = 16,2 -10° H u [c] = 150
H/mm 2.

A>N/[c]=16,2-10°/150 =108 mm >.

4. W3 Gopmyibl oA Kpyra HaxoJuM JUaMeTp CTEPIKHS:
d=N44/x=V4-108 /=11, 8 mm.

Oxkpyrsis 10 YeTHOTO YKciia, IPUHUMAaeM 3HaueHue auamerpa d = 12 mwm.

4. Pemmre CBOM BapuaHT.

5. OtBeThTE HaA BOIPOCHI.

6. CnemnaiTe BBIBO/I.

KoHTpoJsbHbIE BONPOCHI:

1. Kak Hy>XHO Harpy3uTb npsiMoit Opyc, 4TOObI OH paboTall TOJBKO HA PACTSHKEHHE
(cxatue)?

2. Cdopmynupyiite 3akoH ['yka. KakoB ¢pu3HUECKU CMBICIT MOIYJISI TIPOOIBHOM
yOpyrocTtu?

3. Urto Takoe «IpeeIbHOE HAMPSIKEHUE» U UTO TAKOE «PAaCUETHOE HAIPSKEHHUE»?
4. Yro Takoe JOMyCKaeMoe HaMpsHKEHUE U KaK OHO BRIOMPAETCS B 3aBUCUMOCTH OT
CBOMCTB MaTepuanoB?

5. Kak MOXHO JaHHYIO CTaTUYECKH HEONPEAETUMYIO CUCTEMY IIPEBPATUTH B

CTAaTUYECKHU HEOIPEACIUMYIO?

(I)opMa 0oT4Y€TA: KOHCIICKT C BBIIIOJIHCHHBIMH 3aaHUAMMU.

IIpakTuyeckoe 3ausitue Ne 12

Tema: IlocTpoeHue 3M0p NPOJOIBHBIX CWII U HAPSDKEHU I
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Hean: o0oOueHue, cucremaTu3anus, yriryojieHue, 3aKkperyieHue MoTyYeHHbIX
TEOPETUYECKUX 3HAHUU;

Oo6opynoBanme: pa3aTOYHbIA MaTEpUAI

MeToauvecKkue yKa3aHUsl: U3y4YUTh TEOPETUUECKUI MaTepral

Xo/ BbINOJTHEHHE: BBIIIOJHUATD 3aJaHMS.

3aganmue:

JIByXcTyneH4aTslii CTadbHOU Opyc, JUIMHA CTYNIEHEH KOTOPOro yKa3aHa Ha CXEME,
HarpyxeHbl cuiiamu Fi u Fo IIocTpouTh 310pbl TPOOJIBHBIX CUII U HOPMaJIbHBIX

HanpspKeHui no JuinHe Opyca. Onpeaenuts yajinHeHne (ykopodeHue) Opyca, NpuHsB

8105
£=2-10 MIIa.

3apava: Yucnossle 3HaueHns cwi Fyu F, a Tak ke muroniaaei nonepevyHblX CEYEHNN

cryneHer A; 1 A, B3STh U3 TaOJIHIIBL.

Bapuanr F;, xH F2, kH Ay, cm? Ay, cm?
1 22,0 30,6 2,7 2,1
2 16,0 8,0 1.4 0,4
3 3,5 12,0 2,5 1,8
4 15,0 30,0 2,1 1,6
5 10,0 20,0 12 0.8
6 12,0 30,0 2,1 2,5
7 14,0 16,0 2,4 2,8
8 6,0 3,0 0,4 0,8
9 10,8 29,0 1,8 2,0
10 3,3 8,0 0,4 0,5
T 1 g i T
S 5 1) '
B "L A | B PASIE ) R ‘ A "*L Ef4
4 2 ¥ 7[R 2 _‘z 2
] A, ~ sz S bl 1 ‘ 4
- S| 114 [F S
- 'J | lr f |
’ ts & i te
i w )7 l x | X
. A # }
sl i | i i
N ‘1—1 AR R ‘ A 3%} n (3l | 2l
| | :
» | 2 <|
B i’*‘eh@"‘f “ﬂ&ﬁ el | sl
T i
’ A \E A "

(I)OpMa oT4YeTa: KOHCIICKT C BBIIIOJTHCHHBIMHU 3aJaHUAMU.
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IIpakTuyeckoe 3ansaTne Ne 13.
Tema: Pacuer pa3beMHBIX U HE Pa3bEMHBIX COCUHEHUN HA CPE3 U CMSTHE
Heab: o0000menne, cucTeMaru3aius, YyriayOJIeHHe, 3aKperyieHue TMOIy4eHHBIX
TEOPETUYECKUX 3HAHUI; HAYYUThCS pElIaTh MPAKTUYECKHUE 3aJa4l Ha TEMY Cpe3 U
CMSATHE.
ObopynoBanme: pa3gaTOYHBIN MaTepual
MeToauuecKkue yKa3aHusi: U3y4UTh TEOPETUUECKUN MaTepua
Xoj BbINOJHEHHE: BBITOJHUTH 33/IaHHUS.
3ananue:
Pacuer Hepa3beMHBIX COEIMHEHUM.

3amanue 1

N
SHSTH s =
T 4

EEEL

OnpenenuTs MHUHUMAIBHBIA JHAMETP 3aKJIENKU do W3 pacdyera Ha Ccpe3 Hu

HaVMMCHBIIYIO TOJIIOWMHY COCOAMHACMBIX IIJIACTHH 0 u3 pacu€rta Ha CMATHC I

COCANHCHM:, ITOKAa3aHHOI'O Ha PUCYHKE, CCJIN HAa HECT'O ﬂeﬁCTByeT cuna F.

BapuanTt 1 2 3 4 5 6 7 2 9 10
Bennunna

FoHE cg | S |20 |25 |30 |35 140 145 150 |55 |60
3aganue 2
| ”fbj F

3 S I SR

| Ol

OnpenenuTh AONMyCKaeMylo cuily [ U3 pacuera Ha cpe3 U HAMMEHBIIYIO TOJIIUHY

COCAUHACMBIX IIIIaACTHH 0 U3 pacd€Tta Ha CMATHUC OJIA COCAMHCHHA, IIOKA3aHHOI'O Ha

PHUCYHKE, €CIIM JUaMETP 3aKJIENIKHU do.
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Bapuanr 1 2 3 4 5 6 7 8 9 10
Benuuuua
12 10 8 6 5 4 3 2,5 2 1,5
do , mm
3axanue 3
P
7 L LI 55
' S o

GO

>

OmnpenenuTs MUHUMAIBHBIA JWAMETP 3aKJIENKH do W3 pacyera Ha Cpe3 W
HAaUMEHBIIYIO TOJNIIUHY COEIUHSEMbIX IJJaCTUH O W3 pacyera Ha CMSTHE IS
COEIMHEHUS, IOKA3aHHOI0 HA PUCYHKE, €CIIM Ha HEro AEUCTBYET cuia F.

Bapuant 1 2 3 4 5 6 7 8 9 10
Bemuunna
5,0 4,75 4.5 4,25 4.0 3,75 35 3,25 3,0 2,75
F, kH
3ananue 4
I F
S
b T d,

=Y

OnpenenuTh AONMYyCKaeMyl cuily [ U3 pacuera Ha cpe3 U HAUMEHBIIYIO TOJIIUHY

COCAUHACMBIX IIIIACTHH 0 U3 pacdc€ra Ha CMATUC JIA COCAMHCHHA, ITOKAa3aHHOI'0 Ha

PUCYHKC, CCJIIN JUAMCTP 3aKJICIIKH do.

Bapuant 1 2 |3 4 5 6 7 8 9 10

Beanunna 5
4 3 (25 2 1,5 |12 10 8 6

do, MM

Pacuer pa3beMHBIX COETMHEHU

Ilpumep 5. Omnpenenuth HEOOXOJAMMOE KOJHMYECTBO OOJNTOB, OOECIEUHMBAIOIINX

IMPOYHOCTh COCIMHCHNA Ha CpE3 M CMATHUC, CCIIU O6Hla$I TOJIMHUHA COCOHUHACMBIX

neraneir h=10mM, npunoxkennas Harpy3ka F=100 kH, nmomyckaemblie HampspKeHHs
o 1= 120070 7, 1= 23MTa
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Pemenmue:

Pucynok 10.1

1. KOHCTpYKTHBHO, B COOTBETCTBHH C TOJIIIMHON COSAUHSIEMBIX JIeTaliell BRIOHpaeM
nuaMeTp OoJsita M3 CpaBOYHOM TaOuIbl. Tak Kak TOJIIMHA COEAUHSEMBIX JeTanei
1o ycioBuio 3amaun 10 MM, U3 Tabmuipl oxdepeM cTanaapTHeIi 6ot M10.

2. YcnoBue NpoOYHOCTH Ha CPes:

e Lsl]

M3 yciioBus NPOYHOCTH HA CPE3 ONPENEIUTD Ap:

Tak xak Q=F=100kH, To

100-10°
ST

3. Onpenenuts mionaab cpe3a OgHOro Oora:

T
= WM seze™

- u1st 6onta M 10 o Tabnune onpenenuTs BHyTPEHHUIN 1uamMeTp pe3bObl dyuyr =8,876

MM.
- ONPENENUTh TUIOMAL CEUCHHsI 00JITa MO0 BHYTPEHHEMY JTUAMETPY

R  314.8876°

=61 8%a°
LE-

£, -

4. Onpenenutb HEOOXOAUMOE KOJIIMYECTBO OOITOB, 00ECTICUMBAIOLIUX MPOYHOCTh
COEIMHEHUS Ha CpPe3:

A"'_f“ = M = 6468
4L 6184

, CJIEIOBATENIbHO 7151 00eCTieUeHuUsl TPOYHOCTH Ha Cpe3
notrpedyercs 65 6onToB M10.

5. Y3 ycnoBust IPOYHOCTH HA CMSTHE:

o =2l

i

ONPEACTUTD Acy:
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6. OnpenenuTh IIOMIaAb CMATHS OJTHOT'O OoTa!
Al =6 g k= BE8T6-10 =858 T600¢

7. OnpenenuTb KOTUIECTBO O0JIITOB, 00ECTICUNBAIOIINX MPOYHOCTH COSTMHEHUS Ha

CMSATHE:
Aiﬂ _ 53333 —933
A;, BRT6

p1

, CIIEZIOBATENILHO JJISI 00ECTICUCHHSI TIPOYHOCTH HA CMSTHE
notrpedyercs 10 6onToB M10.

8. Jlnis obecrieueHrst MPOYHOCTU COCTUHEHUSI HAa CPE3 U CMATHE MTOTpeOyeTcs 65
6ontoB M10. (Caenyer BoIOpaTh HanOOJbIIIEE 3HAUCHUE U3 IBYX BBIUYNCIICHHBIX).

BapuanTel 3anannii:

Bapuantr | 1 2 3 4 5 6 7 8 9 10
H, MM, 10 15 20 25 30 35 40 45 50 55
F,kH 50 100 | 60 200 |70 30 150 190 110 | 120
[ocM], MIla 240 250 [200 210 [260 |[280 [290 |300 |310 |320
[tcp], MIIa 100 [ 150 [120 130 [140 |[150 |[155 145 |120 | 135

(I)opMa oT4YeTa: KOHCIICKT C BBIITOJTHCHHBIMHU 3aJaHUAMU.

IIpakTnyeckoe 3ansitue Ne 14
Tema: OnpeneneHue rIIaBHBIX MOMEHTOB COCTaBHBIX KOHCTPYKIIMM.
Heab: o00001EHNE, cUCTEMATU3ALMS, YIUTYOJIEHHE, 3aKPEIICHHE MTOTYYEHHBIX
TEOPETUYECKUX 3HAHUN;

O6opynoBanme: pa3gaTOYHbIA MaTEpUa
MeTtoauyeckue yKa3aHusi: U3YUYUTh TEOPETHUECKUN MaTepral
Xo BbINOJTHEHHUE: BHITIOJHATD 3aaHMS.

3ananmue:

BelunciauTh TIIaBHBIE I[EHTpajdbHbIE MOMEHTHI HWHEPIIMU COCTaBHBIX cedeHui. [lpu
pacyeTe BOCIOJIL30BaThCS JAHHBIMU TaOIMUIbI, BHIOpAB HEOOXOIUMBIE BEIUYUHBI.
['eoMeTpuueckre XapakTepUCTUKHU CTau ropsuekatanoil BeiOpaTs o 'OCT 8239-89

(banku nBytaBpoBsie) u I'OCT 8240-89 (ILIBeniepsr)
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* wsenncpa |10 |12 |14 |16 |18 |20 |22 |24 |27 |30
* amyraspa |10 |12 |14 |16 |18 |20 |22 |24 |27 |30
a, MM 8 |10 |12 |14 |16 | 8 |10 |12 {14 |16
€, MM 10 {15 |20 {25 |30 (10 |15 |20 |25 |30

IIpumep BbINOJIHEHUSA
BpIancnuTh riaBHbIE HEHTPAIBHBIE MOMEHTHI MHEPLIMU TIJIOCKOTO CEYCHUSL.

////////////(//{\///4

Ne20_

F
f
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!
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Pewenue
1. Ueptum yeprtex B macitade 1:2



2. IIpoBonuM OCH KOOpJIMHAT U OTMEYaeM TOuKy O

3. Pa3zbuBaem cinoxHyo (GUrypy Ha npocTbie

I — mpssMOyTroJIBHUK

II - mpssMOyTONBHUK

[II- nByTaBp

IV- nByTaBp

4. BerunciaeHnem u U3 Tabnuil (CM. IPIIOKEHHE) HaXOTUM

- JUIS TIPSIMOYT OJIbHUKA Ay =A;=25-2=50cm"

- U1 IBYTaBpa IJIOMIab A; = A, =268 o

h =200, b =100 mm,d = 5,2 Mmm,t = 8,4 MM, [, = 1840 cm*, [, = 115 cm* )

y X,
x. B2
x1=xz
xi
P Z &
I = RSN
<
X,
SR z o
‘ SN
\ =

BT

X
b, b, =
25em

[1nomans Bcelt purypsl
A=A +A,+A;+A;, =50-2+268-2=153,6cm”

5. OT™Meuaem NoJ0KEHHE LIEHTPa TSKECTH U KOOPAUHATHI KKI0M QPUrypsl

C, C,
X, = 25/2=125 cm X, =25/2=125cm
v, =2+20+2/2=23cm v, =2/2=1cm

Ca C,

10

X, =—=05cm X, =25 —-5=20cmMm

3 > 4

V3 =20/2+2=12cm Ve =20/2+2=12cm

6. CTaTU4eCKHUM MOMEHT OTHOCHUTEIILHO OCH
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Sx:zﬁ}’:ﬁi'}’1+ﬂ: Vo T Ay cyy T ALY,
=L50-234+50-14+268-12+268-12 = 18-’-1-3,2(::\14

S_? :Zﬁ}{:ﬁl'}{1+ﬂ2 'X: +AH 'XE +Fi4 'X4
=50-12,5+50-125+ 26,85+ 26,8- 20 = 1920 cu*

7. Koopaunata touku C

S, _1920
x = e— T = , m
E A 1536
_ Sy _ 18432 _
Ye = 153.6 12 cm

8. Ha ueptexe ormeuaem monoxxenue touku C (12,5; 12) u yepe3 Hee MpoBOIUM
LEHTpasbHbIe (TJIaBHBIC) OcU *ou Yo
9. OTMeuaeM Ha 4YepPTEXKE U BBIYUCISIEM PACCTOSHHS OT LIEHTPA TSIKECTH KauIOu

(uUrypsI 10 LEHTpaIbLHOM ocH “0u Yo
a3, =V, ¥.=23—12=11cua b, =0

a, =y,— ¥y, =12—1=11cm b, =0
a, =0 b,=x,—x,=20—-125=75cM

10. OceBoit MOMEHT MHEPIIUHU JUTSI KaXI0U (PUrypbl

: : bh* 25.2° 6.6 gt

= " = — = = X m
#® = 92 12
Loop, =B 2250 0416 ot

= " = — = 'y m

vio v 92 12
I, =1, =1840 cm*
IL.=1,=115cm*

11. OceBoil MOMEHT MHEPLUHA OTHOCHUTEIBHO IJIABHBIX OCEU
A) Ly =Ly T Lo + Loatlo,

L,y =L, +al-A, =166+ 11?50 = 6066,6 cu*

Lo, =L,+al A, =166+ 11?50 = 6066,6 cu*

Loy =Ls+aj-A; =1840+0%-26,8 = 1840 c*
I,=1L,+al-A, =1840+0°% 26,8 = 1840 con*

I, = 6066,6 + 6066,6 + 1840 + 1840 = 15813,2 cur*

B:] Iyn:\ = Iyn:\l + Iyu: + IyDE+IyD4

I, =1L, +bi-A =260416+ 0750 = 2604,16 cm*
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Lo =L, +bl-A, =2604,16 + 07 - 50 = 2604,16 cm*

Loz = Lz +bj-A; =115+ 7,57+ 26,8 = 1622,5 cu*
Loy = Ly +b3-A, =115+ 7,5%- 26,8 = 1622,5 ot

I, = 260416 + 2604,16 + 1622,5 + 1622,5 = 8453,32 e

KoHTpOJbLHBLIE BOIPOCKHI.

1. Yro Takoe cTaTHUYECKUU MOMEHT CCUeHUS ?

Kak onpenensercss CTaTH4ECKU MOMEHT CEYE€HUS] OTHOCUTENIbHO HEUTPaIbHON OCH?
2. YUemy paBeH CTaTUYECKUN MOMEHT C€YEHHUSI OTHOCUTEIbHO IIEHTPAIbHOM OCcu?
3.YTo Takoe 0ceBOM MOMEHT MHEPIIMHU CEUEHUS U B KAKUX €IMHUIAX OH U3MEpSETCs?
4. KakoBa 3aBUCUMOCTb MEXIY OCEBHIMM MOMEHTaAMHU MHEPLIUU OTHOCUTEIIBHO
MapajuIesIbHbIX Ocei?

5. Kakue ocu, npoBeieHHbIE B IUIOCKOCTU CEYEHUs, HA3bIBAIOTCS TIJIaBHBIMU?
[JIABHBIMU I[EHTPAIbHBIMU?

6. Kak ornpenensitorcsi 0ceBble MOMEHTBI UHEPLIUH CIIOAKHBIX COCTABHBIX CEUCHUM?

(I)OpMa oT4YeTa: KOHCIICKT C BBIIIOJTHCHHBIMU 3aJaHUAIMU.

IIpakTuyeckoe 3ansaTue Ne 15.
Tema: Pacuer BanoB u oceii Ha kpyuyeHue. [locTpoeHune 3mop KpyTsamx MOMEHTOB
ean: o00001IeHNE, cCUCTEMATU3AlIUSI, YIITyOIeHHe, 3aKpeTlJICHUE MOTyYeHHBIX
TEOPETUYECKUX 3HAHUN;
OobopyaoBanme: pa3gaTOYHbIN MaTepual
MeToauuecKkue yKa3aHusi: U3y4YUTh TEOPETUUECKUN MaTepua
X0 BbINOJIHEHHE: BBIIIOJIHUTD 3aJaHUS.
3apanme: [[ns crampHOro Bana (puc. 13) mocTpouTh 3MI0PY KPYTSIIMX MOMEHTOB;
ONpENENUTh AUAMETP Baja Ha KaXXJOM YYacTKE U TMOJHBIA yroj 3aKpy4uBaHMUS.

JlanHble 151 pa3IMYHbIX BAPUAHTOB yKa3aHbl Ha Taou. 13.

{8 =1 32 =%
MortiHOCTH Ha 3y0UaThIX KojecaxX MPUHSATH F=03R:5 =035 7 =018

Vkazanue. IlonmyueHHOe pacueTHOE 3HA4YeHUE JuaMmeTpa (B MM) OKPYTJIUTH 10
Omrokaiiero OonblIero unciaa, okanuusarolerocs Ha 0, 2, 5, 8, win no CTC-B 208-
75.

Ipumep. [l cranbHOro Basa (puc. 13, a) mOCTPOUTH AMIOPY KPYTAUIUX MOMEHTOB,
OIPEACNIUTh U3 YCIOBUS MMPOYHOCTH TpeOyeMble JUaMETPhl KaXKI0T0 Y4acTKa U yIJbl

3aKpPpy4YHMBaHHA 3THUX YYAaCTKOB.
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m=100pan’c

YTJIOBYI0O CKOpPOCTH Bajla NPHUHSTH , JIOMyCKaeMO€ HampsLKECHUE
T | =30011a s = 0.8.10° MIa
L ‘*”} , MOZ1yJIb CIBUTA G=08-1072 .
Py=8kBr Py=12kBr P1=30kBr | P=10xkBr

1-i1 yu.

\3-[& V.
'-/ 0,08 m

- b

' LT
0) [TIIITITT] | | M, H o2
—80 )

Pucynok 13
Pemenne. Ban Bpamaercsi ¢ TOCTOSIHHOM YIJIOBOM CKOPOCTBIO, CIIEOBATEIBHO,
CHUCTEMa BpaIlaroluX MOMEHTOB ypaBHOBEIIeHa. MOIHOCTh, MOABOAUMAS K Bally

oe3 IMOTCPb HA TPCHUC, paBCH CYMMC MOHIHOCTCfI, CHHUMACEMBIX C BaJia:
P, =P,+P,+P, =10+12+8 = 30xBr

2. OnpenenseM Bpallarolne MOMEHTHI Ha IKUBAX:

' 104} :
Moo JFI0T e
£ 100 :
F. 2
) £ 104 :
M, =22 =810 gom iy
£ a0

3. Jlms mocTpoeHus SIOphl KPYTSIIMX MOMEHTOB pa3OuBaeM Opyc Ha TPU y4yacTKa,
TPaHULIAMU KOTOPBIX SIBJISIFOTCA CEUYEHUSA, B KOTOPBIX MPUIOXKEHBI BHEIIHUE

MOMEHTEI. B npeaciiax KaxxJoro ydactka 3Ha4CHHA KPYTAIINX MOMCHTOB TaKOBBI:
M, =M, =—80H u_

b

M., =—M, — M, =80 -120 =—200H -u

9

M., =M, M, <M, =-80-120+300=100H u

[1o HaliIeHHBIM 3HaYEHUSAM CTPOUM JMIOPY KPYTAILIMX MOMEHTOB (puc.3,0).

4. 13 ycnoBusi MPOYHOCTH HA KPYUYECHUE
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T, = ¥ < [*{m} .

W’F ' ?}"F =024

, IJAC s
- ot <[,
T G st R
: OHpC}IGJIS[eM JUaMeTp Bajla Ha KaXKJI0M y4acTKe I10 (bopMyJIe

T M

.2t

0.2 -30
. 200 10 35y
0.2-30
G0-10
= 28MM
0.2-30

5. OmnpenensieM yroi 3akpydrBaHUs Bajia Ha KaXKIOM y4acTke 1o popmyie

M_1-180°
-q}:'—

g, .
rac < - NOJIAPpHBIM MOMCHT MHEPIUH CCUCH.

I M, 11807
Sy = =0 v .14 Gm
JIJ1st KpyTIoro ceueHus 32 , TOr/1a . o
Yroi 3akpy4rBaHusA
ML -180°  _go-107 131107 :
= - 30-107 -1} j{? 130 — 016"
301G 314-01-25°-8-107
M L8O 20010710107 (1807
= - 200 -10 LE: 1Y -180 — 038"
" 314-01d'G 314.01-35°-8-10° ,
M 1 -180° 10T CHY . :
il 106107 -G08 - 10 4180 ~0,20°

©= = :
" 314.01dG 314-01-28°-8-10°

OTBeT: 4, = 25mpd, =35uad, = 28nLe, =-01670,=-038".¢, =025 .

BapuaHTsl 3a1anuit

42



Py P, P Py

DO~

'[]2\1 04\1 CI'."Ml

ey W el
p P P 04m [ 0,7M |03M

vin 4 2 . >
LN e
X Pl Fa . . Pl Pa
s e }=%‘,>)== =%9=
! 04m | 0,6M | 09w | wﬂ

KOHTpOJIbeIe BOIIPOCHI M 3aIaHUA

1. Kakue negopmaiiuu BO3HUKAIOT MPU KPydEHUU?
2. Kakue runore3bl BBIIOIHIIOTCS Npu AeGopMaliu KpydeHus?
3. M3MeHs10TCS M IJIMHA U TUAMETP Baja NOCIe CKPyYUBaHUs?
4. Kakuie BHYTpEeHHHE CHIIOBBIE ()aKTOPHI BOSHUKAIOT MPU KPydeHUU?

5. Yto Takoe PadruOHAJIbBHOC PACIIOJIOKCHHUC KOJICC Ha Baﬂy‘7

(I)opMa oT4YeTa: KOHCIICKT C BBIITOJTHCHHBIMH 3aaHUAMU.

IIpakTuueckoe 3ansaTue Ne 16

Tema: [locTpoeHune 3m0p TPOAOJIBHBIX U HOPMAJIBHBIX HANPSIKEHUM MPU PACTKECHUN
U CXKaTHH.
Hean: o00o0ieHne, cucTemMaTu3anus, yriryojieHue, 3aKkperyieHue MoTyYeHHbIX
TEOPETUYECKUX 3HAHUN;
O6opynoBanme: pa3aTOYHbIA MaTEpUA
MeToauvecKkue yKa3aHUsI: U3y4YUTh TEOPETUUECKUI MaTepural
Xoa BbINOJHEHHE: BBIIIOJHUTH 33IaHHUS.
3aganue: J[1s 3a7aHHOTO CTYNIEHYATOr0 Opyca MOCTPOUTD SIIOPBI MPOJOIBHBIX CHII U
HOPMAJIbHBIX HAIPSKEHUH, ONPEAEIUTh YIJIMHEHUE (YKOpoueHue) Opyca, BBIOIHUTD
IIPOBEPOYHBIN pacyerT I10 IPOYHOCTH.

CranbHOl ABYXCTYNEHYATHIH OpYC, UIMHBI CTYNEHEH KOTOpOro yKas3aHbl Ha

puc.l (cxemsl 1-10), narpyxen cunamu Fi, F> u F3. [locTpouTs 3MI0pBI TPOAOJIBHBIX
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CWI W HOPMAJIbHBIX HANpsDKEHWH 1o jumHe Opyca. OmnpenenuTsh NepeMelieHHe
cBoOOaHOrO KoHIa Opyca, npunss E=210° MIla. Yucnossie 3Hauenus cun F;, Fz u
F3, muiomaay nonepevHbIX cedeHnit cryneneit Ay u Az U1l CBOEro BapuaHTa B3ATh U3
TaOJIUIIBI.

Bapuant | Fi. kH | Fo,kH A, cm® | A, oM’

1 22,0 30,6 2,7 2,1
2 16,0 8,0 1,4 0,4
3 35 12,0 2,5 1,8
4 15,0 30,0 2,1 1,6
5 10,0 20,0 1,2 0,8
6 12,0 30,0 2,1 2,5
7 14,0 16,0 2.4 2,8
8 6,0 3,0 0,4 0,8
9 10,8 29.0 1,8 2,0
10 33 8,0 0,4 0,5
A
A-u 1
2 A, A,
m————- PE i.PE . iP‘ o= --- ---dF : ——— Pzi Pl;
03 m 05m | 05M102m 0.35m| 03501 0.6 0.1
A A, A

55 UAM 025 07w

T SE——— S

|
|
|

02m| 02m |03m03]0.7 03m | 04 0.8
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(I)opMa oT4YeTa: KOHCIICKT C BBIIIOJTHCHHBIMHU 3aJaHUAMU.

IIpakTuuyeckoe 3ansaTue Ne 17.
Tema: [TocTpoenue 3m0p MONEPEUHBIX CHUJI U U3TMOAIOIINX MOMEHTOB

ean: o00001IEHNE, cCUCTEMATU3alUsI, YIITyOIeHHe, 3aKpeIJICHUE MOTyYeHHBIX
TEOPETUYECKUX 3HAHUN;

OobopyaoBanme: pa3gaTOYHbIN MaTepual
MeToanyeckue yKasaHUs: U3Yy4UTh TEOPETUUECKUN MAaTEpPHUa
Xo/ BBINOJHEHHE: BbINOJIHUTD 33IaHHUS.

3apanme: [locTpouTh AMIOPHI MONIEPEUHBIX CUIT U U3THOAIOIITX MOMEHTOB

BAPUAHTBI 3AJJAHUI
BAPUAHT M, eH F, xkH a,M B,M | C,M
Ku' m Q. ;
1 M F 10 15 20 2 3 2
q
F
|a b |
9 T a 2
2 M i F 15 7 10 1 4 2
| ‘ t b J.rl
'\a\ 1 a1
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(I)opMa 0oTYE€TaA: KOHCIICKT C BBIIIOJIHCHHBIMHU 3aJaHUAMMU.

IIpakTtuueckoe 3ansaTue Ne 18-19.

Tema: Pacuer u mon0op ceueHust 6anKu Ha TOTEPEYHBIN U3THO.



Heas: 0000IIeHre, cUcTeMaTu3amus, yriayOJIeHue, 3aKpeIUICHHE IOJYyYSHHBIX
TEOPETUUECKUX 3HAHUM;

OobopynoBanme: pa3gaToOYHbIN MaTepual
MeToauvecKkue yKa3aHusi: U3y4UTh TEOPETUUECKUN MaTepua
Xoj BbINOJIHEHHE: BBITIOJHUTD 33/IaHUS.

3amanue:

[Ipumep./Ins 3a1aHHON cXeMbl KOHCOJNBHOW Oanku TpeOyeTcss MOCTPOUTH SIIOPHI
nomnepeyHoi cuiabl Q W M3rudaronero MOMeHTa M, BBITIOHUTH MPOSKTUPOBOYHBIH
pacuer, mo100paB KPyrioe ceyeHue.

Marepuan —  1epeBo, pacueTHoe comnpoTuBieHne Marepuana R=10MlIla,
M=14xH-m,q=8xkH/m

q M

A [

0,84 0.42 0,14

Ctpouthb »SIIOpbl B KOHCOJBHOM Oalke ¢ >KECTKOM 3aJelIKO MOXKHO JBYMS
crnoco0aMu — OOBIYHBIM, TPEABAPUTEIBHO ONPEIEIHB ONOpPHBIE peakiuu, u 0e3
OTIPECIICHHsI OMTOPHBIX PEaKIUid, €CIM paccCMaTPUBATh YYaCTKHU, Ul OT CBOOOJIHOIO
KOHIIa OaJIKu M 0TOpachiBasi JIEBYIO 4acTh € 3aaenkoi. [loctponm 3mropbl 0OBIYHBIM
CIIOCOOOM.

1. Onpenenum OMOpPHBIE PEAKIINH.

PaBHOMEpHO  pacnpeneneHHyr  Harpy3sky q  3aMEHUM  YCJIOBHOM  CHJIOM
Q=q'0,84=6,72 xH

B JkecTkoM 3amenke TpU OMOpPHBIE PEAKIMM — BEPTHUKAIbHAs, TOPU3OHTAIbHAS W
MOMEHT, B HaIlIEM CJIy4yae rOpU30HTalbHas peakius paBHa 0.

Haiinem BepTUKaIbHYIO peakIHiO Onopel Ry 1 onmopHsIii MOMEHT Ma M3 ypaBHEHUHN

R,—Q=0 =>R,=Q=6,72&H;
ZMA =0 —042Q+M-M,=0 M, =-0,42Q+M=11,18xH M
PaBHOBCCHA.

2. Crpoum 3010py NONEPEYHBIX CHJL.
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Ha nepBbIX IByX yyacTkax cnpaBa nomnepedyHas cuia OTCYTCTByeT. B Hadane ydacTtka

C paBHOMEpHO pacripeeneHHol Harpy3koi (cnpaBa) Q=0, B 3aeneke — BeIUUYNHE

R =672kH
q M
4 0
0.84 042 014
M=I118xHu
Ot
6,72
M, kHw
11,18 ({Fb

peakiuu Ry 14

3. Anst mocTpoeHust JMIOPbl U3rHOAOIMIMX MOMEHTOB M COCTaBUM BBIPAXKEHUS JUIsl UX

OIIpCaAcCJICHUA Ha y4aCTKax. BHIOpy MOMCHTOB IIOCTPOHUM Ha PACTAHYTBIX BOJIOKHAX,

VYuactok 1: YuacTok 2:

M, = M = 14 kHu My=M -
x=0 M, =14kHm
x=084 M,= 11,18 xkHm

x=042 M,= 13,3 xHm
T.C. BHU3.

4.11poeKTUPOBOYHBIN pacyeT, TO €CTh M0A00pP Pa3MEPOB MOMEPEUHOTO CEUCHHUSI.

MakcumanbHblii u3rndatrouuii MmoMeHT ¢ amopbl M=14 kH-M. Onpenenum oceBoii

MOMCHT COIIPOTHUBJICHUS CCUCHUA

Taxum 06pa3om, mogdHpaeM ceueHue ¢ AMaMeTpoM 25 cm.

Tabnuma BapuaHTOB

Howmep Cxema a, q1=93, q2, Fi, Fa, Fs, M, M,, M;,

CTPOKH 1o puc.2 M kH/m kH/m kH kH xH kH™m kHwMm kHm
01 1 2 5 30 10 35 10 10 35 10
02 2 0,8 10 25 15 30 20 15 30 20
03 3 1 15 20 20 25 30 20 25 30
04 4 1,2 20 15 25 20 40 25 20 40
05 5 1,4 25 10 30 15 10 30 15 10
06 6 1,6 30 5 35 10 20 35 10 20
07 7 1,8 5 30 40 5 30 40 5 30
08 8 2 15 35 15 30 20 15 30 20
09 9 2 20 25 20 25 30 20 25 30
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(I)opMa oT4YeTa: KOHCIICKT C BBIITOJTHCHHBIMHU 3aaHUAMU.

IIpakTueckoe 3ansaTue Ne 20.

Tema: Pacuer Ha yCTOMYMBOCTD CXKATBIX CTEPIKHEM.

Hean:

TEOPETUUECKUX 3HAHUU;

OobopynoBanme: pa3gaTOYHbIN MaTepual

Meroanuyeckue yKa3aHusi: U3y4UTh TEOPETUUECKUN MaTEepHa

X0/ BbINOJIHEHHE: BBIIIOJIHUTh 3aJaHUS.

3aganue:

00001IeHre, cCUCTEeMaTU3alMs, YIIyOJIeHHe, 3aKpeIUIEHHE MOJyYEHHBIX

Pacuer nHa YCTOﬁqHBOCTB 3aKIIIOYACTCA B OIIPCACIICHUHA ,HOHYCKaeMOﬁ C}KI/IMaIOHICﬁ

CWJIBl U B CDABHEHHUU C HEN CUJIBI IEUCTBYIOLIECH:

[F] = &.

[8y]’

F g

[F];

F<

|
(54

rae F — neicTByromas cxuMaronias CHUia;

[F]

— JO0IIyCKacMasd

YCTOWYHUBOCTH;

CXXHMaromiast

cuia,

o0ecIieumBacT

HEKOTOPBIN

3alriac
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Fxp— kputnueckas cuna;

[Sy] — momyckaemslil k03¢ (PULIMEHT 3araca yCTOMYUBOCTH.
OObruHO 11 cTaneit [sy] = 1,8 —3; st uyryHa [sy] =5; nans nepesa [sy] = 2,8.
3HaTh YCJIOBHE YCTOMYMBOCTH CXKaTbIX CTepxHEH, ¢opMynsl Dilnepa as
ONpENENCHNUs] KPUTUYECKOW CHJIBI, SMIHUpUYECKUE (QOPMYJIbl [Ji1 PacyeToB
KPUTHYECKOT O HAIPSKEHUS U KPUTHUUECKOM CUIIBIL.
YMeETh BBINOJIHATH MPOBEPOUYHBIE PACYETHI HA YCTOMUYMBOCTD CIKATBIX CTEPKHEH.
ITopsAIOK BBITIOJHEHUS pacueTa Ha YCTOMYHUBOCTh

1.ITouenue cBeneHU 0 MaTepuaie CTEPKHA JJIs ONpeneseHUs NpeaenbHON THOKOCTH

CTCPKHA PACYCTHBIM IIYTCM HJIN 110 Ta6J'II/II_Ie:

N _ [n%E
npex = -
Tny

2. IlonyyeHue cBEIEHNI 0 TEOMETPUUECKUX pa3Mepax MONEPEUHOro CeYeHus, JJIMHE U
crioco0ax 3aKperuieHus KOHIIOB ISl ONpe/IeNICHUs] KaTerOpUH CTEPIKHS B 3aBUCUMOCTHU

OT THOKOCTH:

. -:"rmin
tmin = 4/ T:

rae A — 1mIomaab ceueHus; Jmin— MUHUMAaJIBHBI MOMEHT HHEPIIUU (U3 OCEBBIX);
i
b e

I':min

U — K03 UIUEHT TPUBEIACHHON JTUHBI.
3. Be16op pacueTHbIX GOpMYI SIS ONpeneIeHNs KPUTHISCKON CHITBI M KPUTHYECKOTO

HaIpPSIKEHHUS.

Tpr do< A < )"-r:pt:n — PACHET MO IMOHPHYECKHUM hOPMYIan.
[Ipu A > Appes — pacuer no dopmye Sfnepa.

4. ITpoBepka u obecriedeHrne yCTOMIMBOCTH.

[Ipu pacuere no popmyiie Ditsiepa ycaoBue yCTOMUMBOCTH:

F, K 1-'2 Ejmin
F g metes  Fopy s e
D 7 ek 77

F — neiicTBytomas cxumaromias cuia; [sy| — momyckaembiii kodduimeHT 3amaca
YCTOMYHUBOCTH.

ITpu pacuere no popmyiie SIcuHCKOrO

rae a, b— pacuerHble KOI(DPUIMEHTHI, 3aBUCALIME OT Marepuaia (BETUYUHBI KO-

3¢ (PULIMEHTOB IPUBOAATCS B CIIPaB.TA0JIHILIE)
51



an —_—

Fp

oppdy F £ Bl

B CJIydaC HCBBIIIOJIHCHHA YCJIOBI/Iﬁ YCTOﬁqHBOCTH HCO6XOI[I/IMO YBCIINYHUTDL ILIOMIAb

IMOIICPCYHOI'0 CCUCHUA.

WNHorna HeoOX0AUMO ONpPEeauTh 3arac YCTOWYMBOCTH IIPH 3aJaHHOM HarpyKE€HUU:

8y

F

~ “xp

i

IIpr mpoBepke YCTOWYMBOCTH CPAaBHUBAIOT PACUETHBIM 3amac BBIHOCIMBOCTH C

AOITYyCKaCMBbIM:
sy < [sy].
P |F F AF AE
VA Y e HEE =HEE
li 4 \ I |
— | | ]
wa / \ ,J J
= ‘I JJ /
<P] / | !
FFrr 1?_—.:)7 o "L s
2 1 0.7 0.5 2 1 -Q
1 2 3 4 5 6

3anaya Ne 1 (mpumep perieHus)

F=82xH

i

TTTTTT
Puc. 374

[IpoBeputh ycTOMUYMBOCTH CTEpkKHA. CTepKeHb AIMHON 1 M

3allleMJICH OJHUM KOHIIOM, 16,
Marepuan — Ct3, 3amac yCTOWYMBOCTH TPEXKpPaTHbIA. CTEPKEHD

ceuenne — mBewiep Ne

HarpyeH cxxumatonien cuiont 82 kH (puc. 37.4).

Pemenmne:

N300pa3uTh  pacyeTHyI0 CXeMy C yKa3aHHEM pa3MepoB

Harpy3Ku.
1. OnpenensieM OCHOBHBIE TEOMETPUUECKUE MAPAMETPHI CEUCHHUS
crepxkHs o ['OCT 8240-89. eemtep Ne 16: momanb cevyeHus
18,1cM?; MUHUMANIBHBIA OCEBOM MOMEHT cedeHus Jy = 63,3

cM*; MUHUMATBHBI paauyc MHEPLUHU cedenust L= 1,87cMm.

2. OmnpenensieM KaTeropuio CTEP>KHs B 3aBUCUMOCTH OT THOKOCTH.

[TpenensHas rudbkocTs st MaTepuana Ct3  Aypes = 100.

PacuerHast rubkocth crepxHs npu anuHe | = 1m = 1000Mm

A=

2 - 1000

Tﬁ = 106.95
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PaccuuThiBaemblii cTepKEHb — CTEPKEHb OOJIBIIION THOKOCTH, pacueT BeJeM 0

dbopmyie Ditnepa.
72 B Fnin 3,14%.2.10° - 63,3 - 10°
oy 4 SR == = 312000 H = 312xH.
Fup {ﬂ£)2 1 Fmp [2 : lmﬂjz 312000 K
3. Jlonmyckaemast Harpy3ka Ha CTEpKEHb
[F] = Fip/l8y]-
312

(] = == =105,5xH.

4. YcnoBue yCTOWYMBOCTH

F < [Fyl;
82kH < 105,5kH. YcroitunBocTh cTepkHs oOecrieyeHa.
Bapuant 1 2 3 4 5 6 7 8 9 0
LM 4 3 4 5 6 5 6
Cxema Ne 1 2 3 4 5 6 1 2 4
marepuan | Crt3 Cr3 Crt3 Crt3 Crt3 Cr3 Crt3 Crt3 Cr3 Ct3
F, xH 75 80 81 70 86 90 75 73 82 80
ceuenue | JIgyra | [IgyraB | JIeyraB | llIBemie | JIByraB | JByraB | JBytaB | JIByTtaB | JIByTaB | LlIBenn
Bp p p p p p p p p €p
40 30 30a Nel4 Neo 33 36 55 No 50 70 No 16

(I)opMa oT4YEeTa: KOHCIICKT C BBIIIOJIHCHHBIMHU 3aJaHUAMMH.

IIpakTueckoe 3anaTue Ne 21.

Tema: Pacuer Ha KOHTaKTHYIO YCTaJOCTh M YCTaJIOCTh MPH M3rHOe 3yObheB 3yOUaThIX

KOJICC

Heab: OcBouTh METOMKY pacyéra Ha KOHTAKTHYIO MPOYHOCTh U U3TUO Tiepenad.

- HayIII/IT]':;CH OMpCACIIATbL TCOMCTPHUUCCKUC ITapaMETPhI IICPCaaduu.

- Hayuutbcs onpenensitb pacyETHbIE KOHTAKTHBIC HANPSDKEHUS W PACUETHBIC

HaIpsAKCHUA Ha BBIHOCIIMBOCTD IIPH n3ruoe.

OobopyaoBanme: pa3gaTOYHbIN MaTepuUal

Metoanueckue yKa3aHusi: U3y4UTh TEOPETUUECKUN MaTepHall

XOI[ BBIINNOJIHCHHUE: BBIIIOJTHUTD 3aaHHA.

3amanue. BriOpaTe Marepuan, Ha3HAYUTH TEPMHUUECKYI0 OOpaOOTKY M OIMPEICIIUThH

AOIMYCKACMbIC HAIIPsSLKCHUSA Ha KOHTAKTHYIO H I/ISI‘I/I6HyIO IMPOYHOCTb I IIATH

BapUAHTOB TEPMHUECKON 0OpaOOTKH.
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Teopernueckoe 000CHOBAHHUE

B 3aBucumocTH OT BuAa W3JEIUs, YCJIOBHH €ro SKCIUTyaTallMd W TpeOOBaHHWM K
rabapuTHBIM pa3MepaM BBIOUPAIOT HEOOXOIUMYIO TBEPAOCTH KOJEC U MaTepHUaIIbI
U1 UX W3rOTOBJIEHUA. [l CUJIOBBIX mepenad 4Yanle BCEro NPUMEHSIOT CTallu.
[lepemaun co cTanmpbHBIMH 3yOUaTHIMH KOJIECAMH HMEIOT MHHHMAIBHYIO MacCcy H
rabapuThl, NpUYEM YEeM MeEHbIIe TrabapuThl, TEM BBIIIE TBEPIOCTh PaOOUYUX
MOBEPXHOCTEN 3yObEB, KOTOpasi, B CBOIO OYEPE/ib, 3aBUCUT, KaK OT MapKH CTaju, TaK
Y OT BUJIa TEPMUYECKON 00pabOTKH.

Ha npakTtuke B OCHOBHOM IMPUMEHSIOT CIIEIYIOIIME BAPUAHTHI TEPMUUYECKON
00paboTkH (T.0.):

1. T.o. xoneca- ynyuuienue, Teepaocts 235... 262 HB;

T.0. IIECTEPHU- YIyullleHue, TBepAocTh 269...302 HB.

Mapku craneid onuHaKoBbl sl kosieca U mectepHu: 45, 40X, 40XH, 35XM u ap.
Jlns npsiMo3yObIX KOJEC TBEPAOCTh WHIECTEpPHU MOOMkHA ObITh Ha 30-50 eauHuUIl
bpunenns Oomnbiiie, 4eM TBepAOCTh Koisieca. JlJisi KOCO3yOBIX KOJIEC 3Ta Pa3HOCTh
JOJKHA OBITH IO BO3MOYKHOCTH HamOoJbIIei. 3yObsl KOJIEC U3 YIy4ylIaeMbIX CTajeu
XOpOIIO MpUPadaTHIBAIOTCS U HE MOABEPKEHBI XPYNMKOMY Pa3pyIICHUIO0, HO UMEIOT
OTPAaHUYEHHYIO HArpy304HyH CIOCOOHOCTh. [IpUMEHSIOT B CIa0OHArPY>KEHHBIX U
CpeIHeHArpyKEeHHBIX mepeaadax. OOIacTh NMPUMEHEHUS YIYUIICHHBIX 3yOuYaThIX
KOJIEC COKpAIIAETCA.

2. T.o. xoneca- ynydiieHue, TBepaocts 269...302 HB;

T.0. IIECTEpHH - YyiAydlleHHne M 3akanka TBY, TBepmocTb NOBEPXHOCTH B
3aBucuMOcTH OT Mapku cramu 45..53 HRC. TBepmocTe cepaueBuHbl 3yda
COOTBETCTBYET TepMOOOpabOTKe ymydiieHne. Mapku cTaneil 0JlMHaKOBBI JJI Koyieca
n mectepHu: 40X, 40XH, 35XM u np.

3. T.o. xoneca u meCTEPHU OJIMHAKOBAS - YIydllleHHe U 3akanka TBY,

TBEPAOCTh MOBEPXHOCTU B 3aBUCUMOCTH OT Mapku ctanu: 45...53 HRC. Mapku
ctaneid oguHakoBbl 11 koneca u mectepHu: 40X,40XH, 35XM wu ap. 3akanéHHbie
Kosi€éca He pUpadaTHIBAIOTCA, TTOITOMY Pa3HOCTh TBEPAOCTH IIECTEPHU M KoJieca He
HYXHa.

4. T.o. koneca - ynyunieHue u 3akajika TBY, TBepaoCTh MOBEPXHOCTH B 3aBUCUMOCTH

ot mapku cranu 45...53 HRC;
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T.0. IIECTEPHU - YIyYIIEHUE, LIEMEHTAlWs U 3aKalika, TBEPJOCTh IMOBEPXHOCTHU
56...63 HRC. Marepuan mectepnu - ctanu mapok 20X, 20XH2M, 18I'T, 12XH3A u
Ap.

5. T.o. xojeca M IIECTEPHU OJMHAKOBAs - YIYYIICHHE, IIEMEHTAIUsl U 3aKajka,
TBepAOCTh MoBepxHocTU 56...63 HRC. llemenTanus (IIOBEpXHOCTHOE HACHIILICHHE
yrIaepoaoM) C TMOCHENyIomed 3aKalkol Hapsaay ¢ OONbIION TBEPAOCTHIO
MOBEPXHOCTHBIX CJIO€B OOECIEUMBAET U BBICOKYIO MPOYHOCTh 3yObEB Ha W3TrHO.
Mapku craneid oauMHaKOBBI Mg Kojieca U mectepHu: 20X, 20XH2M, 18XI'T,
12XH3A, 25XIT'M u ap.

Kpome niemenTanmm mpuMeHstI0T TaKKe HUTPOIIEMEHTAINIO (TBEPOCTh TTOBEPXHOCTH
56...63 HRC, cranu wmapox 25XI'M, 30XIT) u azorupoBaHue(TBEPAOCTH
noBepxHocTH 58...67 HRC, cranu mapok 38X2MIOA, 40XHMA).

[Ipu NMOBEpXHOCTHOW TEPMHUYECKON WIM XUMHUKO-TEPMHUYECKON 00paboTke 3yObeB
MEXaHUUYECKUE XapaKTEPUCTUKU CEPJLIEBUHBI 3yOa OMpeNeNseT MpealiecTBYoIas
TepMHuueckas 00paboTka (yiaydiieHue).

Hecymas cnocoOHOCTh 3y0uaThiX mepeaad Mo KOHTAKTHOW MPOYHOCTH TEM BBHIIIIE,
YeM BBIIIIE TOBEPXHOCTHAS TBEPOCTh 3yOheB. [loaTOMYy 11€71€C000pa3HO MPpUMEHEHHE
MOBEPXHOCTHOTO TEPMHUUECKOTO WJIM XUMUKO-TEPMHUUECKOTO YIIPOUYHEHHUSI. DTH BUJIbI
YOPOYHEHUSI TO3BOJISIOT B HECKOJIBKO pa3 IMOBBICUTh HArpy304HYIO CIIOCOOHOCTH
nepeayd Mo CPaBHEHHUIO C YIydllaeMbIMU CTalsMu. Hampumep, normyckaemblie
KOHTAKTHBIC HANPSDKCHHS [Gy] 3yO4YaThIX KOJIEC, TOABEPTHYTHIX IIEMEHTAIUH, IBa
pa3a MpeBBIIAIOT 3HAYCHUS [Gy] KOJIEC, OJBEPTHYTHIX TEPMUUECKOMY YIIYUILICHHUIO,
YTO MO3BOJISIET YMEHBIIIUTh MacCy B YETHIPE paza.

OpmHako npy Ha3HAYEHUW TBEPAOCTU PabOUYMX MOBEPXHOCTEH 3yObeB ClIeyeT UMETh
B BHUJY, 4YTO OOJbIIEH TBEPJOCTH COOTBETCTBYET OO0Jiee CIIOXKHAsl TEXHOJOTHS
M3TOTOBJICHUS 3yOUaThIX KOJIEC M MaJIble pa3Mephl Nepefadu (UTO MOKET MPUBECTH K

TPYIHOCTSIM IIPU KOHCTPYKTUBHOU pa3paboTKe y3ia).

JlomyckaeMble KOHTaKTHbIE Hanpsokenus [ TH,] nius mectepan u [ TH, II[JIH KoJieca
ONpEACNSIOT MO O00IIeld 3aBUCMMOCTH (HO C TOJCTAHOBKOW COOTBETCTBYIOIIMX
napameTpoB MJisi IIeCTepHU W Koiieca). [Ipu BbIOOpE OMyCKaeMbIX KOHTAKTHBIX
HAMpsDKEHUH  HEOOXOJUMO YYHTHIBATh BIMSHME HA KOHTAaKTHYIO TPOYHOCTH
JIOJITOBEYHOCTH (pecypca paloThl), MIEPOXOBATOCTH COMPATAEMbBIX IMOBEPXHOCTEN
3yObEB U OKPY>KHON CKOPOCTH.

IIpu npoekTHOM pacyere:
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[ OH] = OH jj, <K /[SH],

rae 92y, - Tpemen KOHTAKTHOM BBIHOCIMBOCTH TPH 0a30BOM YHCIIE I[MKJIOB
Harpykenust (ompenensercss no Ttabnuine 18.1 B 3aBUCUMOCTH OT TEPMHUYECKOU

00paboTKH);

Ta6muma 18.1 -IIpenen KOHTaKTHOW BBIHOCIHUBOCTH

Ty
Crnioco6 00paboTku 3yOneB Cpenssist TBEpAOCTH Crraits H jimp,
3yObeB IIOBEPXHOCTH 3yObEB MIlIa
Hopmanuzanus wnu HB<350 Yrnepoauctast unu YHB470
VIIYUIICHHUE JICTUPOBAHHAS
OObemHast 3aKanka HRC38...50 18HRC+150
IToBepxHOCTHAs 3aKayKa HRC40...50 17 HRC+200
Llewerrauns n HRC>56 JIerupOBaHHAs 23HRC
HUTPOIICMECHTAIIUS
A3oTupoBaHue HV 550-750 JIETUPOBaHHAs

Nho - 6230BO€ YHCITO IIUKJIOB HATPYKEHUS,;
Nhe- PKBUBAJIEHTHOE YMCIIO UKIIOB HArPYKEHUS.
HpI/I HB<200 NHO:107-
TTpu HB 200... 500 Nyo |10 nuneiinomy 3akony ot 107 10 6x107.
Kn- K03 GUIIueHT 10IroBeUYHOCTH.
Ecnu yucno 1mukiioB Harpy>keHust Kax0ro 3yoa kojeca Oosnblie 6azoBoro, To Ky=1
(0OBIYHO 1J1 KYPCOBBIX IIPOEKTOB).
B npyrux ycnoBusix, eciu Nyg < Nyo, To K= V NEE,
Ecnu nipu pacuere konec U3 Hopmanu3oBaHHOM ctanu Kpr> 2,6, To npunumaroT Kpp
= 2,0.
s xonéc u3 3akanenHou cranu Ky < 1,8.
[Su]- koadunmenT 6e3omacHOCTH.
[Su]= 1,2... 1,3 npu noBEpXHOCTHOM YIPOYHEHUHU;
[Sul= 1,1...1,2 mna xon€éc M3 HOPMAIM3OBAHHOW M YIYYLIEHHOW CTalu, IpHU
00BEMHOI 3aKaliKe.
Jlns mpsiMo3y00it mepenauu
[OH] = TH ).
J1J1st K0CO3YOBIX U IIEBPOHHBIX KOJIEC
[PH]=0,45 ([ FH1] + [ THZ)).
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3areM MpoBEPSIETCS BHITIOJHEHUE YCIOBUS

[ t""H] §1,23 [ T Hmin ]

Ecnu 5T0 HEpaBEeHCTBO HE BBHITIOIHSIETCS, TO TPHHUMAIOT

[ t."'H] 21,23 [ O fmin ]

JNOITY CKAEMbBIE HATIPSDKEHUA N3T'MBA

Jloryckaemple HANpsDKEHHS HW3rH0a OMPENENSIIOTCS OTAETBHO IS IIECTEPHU W
KoJjieca 1o opmyiie

[ OF] = OFtimb[ SF],

rae OFlimb- 3HaYeHHWE TIpeleNia BBIHOCIMBOCTH IIPH OTHYJIEBOM IIMKIIE H3THOA,

3aBUCHUT OT TEPMHUUECKON 00paboTKH, onpenensercs mo tadmn. 18.2.

Tabnuma 18.2. -IIpenen BBIHOCIMBOCTH NPU U3THOE

TO (XTO) O Flimb , MIla [Se]'
Hopmanusanus, ynydiienue 1,8HB 1,75
OObeMHas 3aKayka 500-550 1,8
IToBepxHOCTHAs 3aKajika 1,75
LlemenTanms 1,55
AzoTupoBaHue 1,75

Koaddunment 6e3onacuoctu [Sg]=[Sg]' % [Sr]"

[Sf]'- yuutbiBaeT HECTAOMIBLHOCTH CBOMCTB MaTepuaia (Tadnuia 18.2)

[SF]"- yduTBIBaeT CIocO0 MONTYYEHHS 3arOTOBOK:

JIJIsl TIOKOBOK M IITAaMITOBOK [Sg]"=1;

s mpokata [Sg]"=1,25;

s uThs [ Sg]"=1,3.

J{ns1 peBepcupyeMbIxX niepeaad [oF | cuuorcarom na 25%.

TBEpmocTs MaTepuana BRIOUPAETCS B 3aBUCUMOCTH OT MAapKH CTald M TEPMHYECKOM
oOpaboTtku 1o Ttadma. 18.3.

Tabmuia 18.3.-TBépnocTs MaTepuana

Mapka Pa3mep ceuenus s,

cramm MM, e Gortee TBepaoCTh MOBEPXHOCTH TepmooOpaboTka
192...228HB VYnyumenue
170...217HB 192...240HB Hopmanuzanus
241...285HB Vaydienue «
179..228HB 228..255HB Hopaasmisaiuts
Yayunienue

57



40X

45X
30XTC
40XH

35XM
40XHMA

35XI'CA

20X
12XH3A
25XTI'T
38XMIOA

100 ...300 300
..500

130...300

230...260HB 260...280 HB
50...59HRC

230...280 HB 163...269 HB
163...269 HB 230...300 HB

250...260 HB

230 -300 HB > 241HB
48...54HRC

241 HB 269 HB 45...53HRC
>302HB >217HB

235 HB 270 HB 310HB
46...53HRC

56...63HRC
56...63HRC
58...63HRC
57...6THRC

« « A3oTupoBaHue aa
A30TUpOBaHUE

VaydieHue « « «
VYaydenne
« « 3akanka 3akajaka

Vaydmenue « 3akanka

Vayduenue «
« « « Bakaika

LlemenTanus
«
«

A30THUpOBaHUE

Tabnuna 18.4 -BapuanTtsl 3a1anuii sl IPaKTUIECKON pabOThI

Howmep
BapUaHTa

1

2
3
4

9
10

40XH 40XH
35XM 35XM
35XI'CA 35XT'CA
40XH 40XH
35XM 35XM

35XI'CA 35XT'CA

40XH

35XI'CA 35XT'CA

40XH
35XM

40XH

40XH
35XM

YHUCJIO TUKIIOB

YJIYUHICHUC | 3aKaJIKa HEMCHTALUsS a30TUPOBAHUC

40X
20X
12XH3A
25XT'T

38XMIOA

20X

20X

40X

12XH3A
12XH3A

THII IEpeaadn

HArpYKEHHUSI
2x10° peBepcupyemast
3x10° peBepcupyemMast
4x10° peBepcupyemast
5x10° peBepcupyemast
6x10° e

peBepcupyemas
7x10° e
peBepcupyemast
8x10° e
peBepcupyemast
9x10° e
peBepcupyemast
2x10° peBepcupyemast
3x10° peBepcupyemast

Ipumeuyanne. Ilpu pacuerax npakruyeckoi pabotsl Ne 1 HEOOXOIUMO YyUYECTh, UTO

B BapuaHTax 1..5 3aroToBka BBINOJHEHA IWITAMIOBKOW, B BapuaHtax 6..10 -

IIPOKATKOM.

(I)opMa 0TYETaA: KOHCIICKT C BBIIIOJIHCHHBIMHU 3aJaHUAMMU.
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IIpakTHuyeckoe 3anaTue Ne 22,
Tema: [TlonGop 3meMeHTOB nepeay 1o BUaaM
Hean: 00o001IeHne, cUcTeMaTu3alys, yriiyOJIeHHe, 3aKperuvieHUue IOIYYEHHbIX
TEOPETUYECKUX 3HAHUN;

OobopyaoBanme: pa3gaTOYHbIN MaTepual
MeToanyeckue yKa3aHusi: U3y4UTh TEOPETUUECKUN MaTEpUall
Xo/ BbINOJIHEHHE: BBIMOJIHUTD 3aJaHMUS.

3aganmue:

Pacuer npuBoja HAUMHAIOT C COCTABJIEHUS] KHHEMAaTUYECKON CXEMBbI (€CIIM OHA HE
3a/laHa), ompejesieHus O0IIero K. M. J. U OOIIero meperaroyHoro yucia MpuBoa,
BBIOOpa D3JIEKTPOJABUTATENS W PACHPENCICHHs] OOIIEro MepeJaTOYHOro 4Yucia Io
OTJICTIbHBIM CTYINEHSIM pPEIyKTopa W IepeladaM IMpUBOJA, a TaKXKe OIpeaeleHus
KPYTAILIMX MOMEHTOB M YacCTOT BpallleHUs! BajoB.VICXONHBIMU JAHHBIMHU JJISI pacueTa
Ha HayaJIbHOM 3Tare SBJISIOTCS: YIiIoBask CKOPOCTh mi(pajl/c) Wiu 4yacToTa BpallleHHs
ni(muH-1)1BX0ogHOrO Bana mpuBoja U MoiHOCTh Pi(kBT) Ha sToM Bamy. Bwibop
AIEKTPOABUTATENS U KHHEMATUYECKUI pacueT NPUBO/A BHITIOIHSIOTCS B CIEAYIOLIEH
HOCIIE/IOBATEILHOCTH.

Omnpenensitor o0WMA K. M. A. mpuBoja no ¢opmyienodm= nl- n2-n3 ... nn,rue
nl, n2, N3 ... NMn—K. . 1. OTAENBHBIX Nepeaay, MOAMUITHUKOB, My(dT, BXOASIINX B
MIPUBOJ, U MEPEUYUCICHHBIX B MOPSAKE OT BXOAHOTO K BBIXOJHOMY Baly IpHUBOAA
(OpueHTHUPOBOYHBIEC 3HAYEHUS K. II. 1. IpuBeAeHBI B Ta0a. 19.1).B npeaBaputenbHbIX
pacderax nJisi HEpACHEIUIIeMbIX MEXaHWYeCcKux My(T, Hampumep, yOpyrux u
KOMIICHCUPYIOIIMX, TJ€ HMEIOTCS TOJBIXKHBIE WIH JIerkoaedopMUpyeMbIe
3JIEMEHTHI, K. I. JI. MOXHO MpUHUMATh B npenenax 0,98-0,99, nns HepacuennsieMbix
KECTKUX —paBHbIM 1, a s dpuknuoHHsix —0,85-0,95. Tlpu Hanmuuumu 6ojiee TOUHBIX

JAHHBIX 3HAYCHUS MTOJICKAT KOPPEKTUPOBKE.
Tabmmma 19.1

Tun nepenauu K. 0. 1. nepenaun Pexomenayemoe VnenpHas Macca
WUIIMYCTPOICTBA nepeaaTouyHoe nepeaauw,
YUCIIO Upex Kr/kBt
3aKpbITON OTKPBITOMN
3y6uaTas nunuHapudeckas | 0,96-0,980 0,93-0,95 2,5-6,3 18-0,4
3yOJaTas KOHUYECKast 0,95-0,97 0,91-0,93 2-4 25-0,6
UepssiuHas nepenaya npu
YEePBSIKE:
OJTHO3aXOJHOM 0,70-0,80 - 10-50 4.5
JIByX3aX0JHOM 0,75-0,85 - 10-50 4.5
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YETHIPEX3aX0AHOM 0,80-0,90 - 10-50 4.5

[lenHas nmepenaya 0,95-0,97 0,92-0,95 1,5-4 10,0-6,0
Pemennas nepemaua - 0,94-0,97 2-4 5,0-1,0
DpuKIIMOHHAS TIepeaava 0,90-0,96 0,70-0,80 1-6 30,0-8,0

Onna mapa moITUITHUKOB 0,99 —-0,995 - -

KauyeHUs
Onna napa NoJUIUITHUKOB 0,98 0,99 - -
CKOJIbKEHHS

Ilpumeuanue. Borvuwiue 3nauenus yoenvHou maccol 05 nepeday 0o 10xkBm, menvuiue
—ceviute 10kBm.
Ecnu mpuBOon comepuT mepenayu, Mepenarolirue MOIHOCTh MapaylieTbHBIMH

IIOTOKaMH, HallpuMep, pa3BOCHHYIO 3y04aTyro nepeaady Wik HECKOJIBKO KIMHOBBIX
pEMHEH, TO K. I. J. KaKJIO0M TakoW nepenadyd MPUHUMAIOT MO TalOj. U YYUTHIBAIOT
OIMH pa3. BeiOOp K. 1. JI. 4epBAYHOM Mepenadyud MPUBOJA HAa HAYAIBHOW CTaJHH
pacyera 3aTpyJHEH, T.K.HEM3BECTHO YHUCIO 3ax010B uepBska zl. OpueHTupoM
CIIy’)KaT OOBIYHO CpeJHHME 3HAUYEeHHUA K. M. J. JJs YEpBSUHBIX mepeaad. MoxHO,
HalpuMep, MPUHATH K. M. M. JUIs JIBYX3aXOJHOT'O YEpBSAKA, a IPHU MOCIEAYIOLIUX
pacueTrax MpUHITOE 3HAYCHHE YTOYHHUTD U, €CIIM HE0OXOJUMO, CAENaTh Imepepacyer.

ITpou3BoaaT HOI00P AIEKTPOABUTATEIS O NOTPEOHOW MOITHOCTU P'np, KOTOpas

MOJKET OBITh OIIpCAcCjacHa 110 MOIMHOCTH Pi Ha BBIXOJHOM BaJy IIpHUBOJA.

P'HB:Pi / n06m

B npuBomax pekoMeHIyeTcsi MPUMEHSTh (IIPU OTCYTCTBUHM KaKUX-THOO OCOOBIX

TpeOOBaHMI) SKOHOMHYHBIE ACUHXPOHHBIE AJIEKTPOJABUrATENHN eAUHbIX cepuil AP,
4A v nppyrue 6onee 3¢ exkTuBHbIe. HeKOTOphIE OCHOBHBIE MTapaMeTPhl JIBUTATEICH
cepuii 4A, B TOM 4YHCI€ TE€OMETPUYECKHE, MOXKHO HAWUTH B Jureparype. Eciam
CUHXpPOHHAs (HOMMHAJIbHAS]) YacTOTAa BPAILLEHHUS 3JIEKTPOJBUIaTessl YCTAHOBIICHA
3aJJaHUeM, TO €ro THUIl MU MOUIHOCTb HaxOJAT MO NOTpeOHON MouHocTH P'np Tak,
yTOOBl HOMHHAJIbHAs MOUIHOCTh IHpeBblIana pacueTHyio P'pg = P g, 3arem
ONMpeNensioT  (PakTHUecKyr0  (aCMHXPOHHYIO)  4YacTOTy  BpallleHust  Bajia
anekTponBuratens. Eciu 3amaHue He COIEpKUT CBEelEHUH 00 3JEKTpOJBUTATENE, TO
JUIsL aHajiu3a CJeayeT OToOpaTh HECKOIBbKO DJIEKTPOABUTATENEH C pa3InyHOU
yacTOTOM  BpamieHus, Hampumep, 3000, 1500, 1000, 750mun-1. [lis
NpeBapUTEIHLHOTO aHajInu3a OTOMPAIOT JIMIIL caMble HeoOXoauMble mapaMeTpsl. [Ipu
BBIOOpE JBUTATeNield, KpoMe COOJIIOJCHHUS] OCHOBHOrO ycioBuss P g > P'yp
HEOOXOJIMMO YYHUTHIBATh TaK)KE€ XapaKTep Harpy3ku U KpaTHOCTh NEperpy3Ku

MEXaHHU3MOB MPHUBOJAA B Mpolecce Mycka Wiu paboTsl. DTa uHpOpManus OOBIYHO
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COJEPXKUTCS B TEXHMYECKOM 3aJlaHMd Ha IPOEKTUPOBAHHME, HaNpumep, B
IUKJIOTPAMME HArpy>K€HUs WK TUIIOBOM PEXKUME HArPYKEHUSI.

DIEeKTPOJBHUIaTeIM JOJDKHBI HMMETh BeIWYMHBI OTHOmeHuH Tmnyck /THoM m
Tmax / THOM, COOTBETCTBYIOIIME XapakTepy HarpykeHuss mnpusojaa. Ilpu
3HAUMTEIBHBIX ITyCKOBBIX HArpy3kax IIeJIecCO00pa3HO TPHUMEHSTh JBUTATEIU C
MOBBIIICHHBIM MYCKOBBIM MOMEHTOM, a MIPH yJIApPHBIX HArpy3Kax M 4acThIX peBepcax
—C TIOBBIIICHHBIM CKOJIb)KeHHEeM. [Ipu HEoOXOAUMOCTH B MPUBOJAX MOTYT OBITh
MIPUMEHEHBI JABYXCKOPOCTHBIC JBUTATEIU, HAIIPUMEP, JBUTATEIU, C HOMUHAIbHBIMU
gactoramu Bpamenus 3000/1500, 750/1500, 1000/1500, 750/1000, 500/3000,
500/100006/mun. [IBuratenu cepun 4A TOMKHBI COOTBETCTBOBATH TPeOOBAHUSM

I'OCT 19523-74.CtpyKkTypa yCIOBHOIO 0003HAUEHUS IBUTATEECH.
HECIO DOIIOCOE VonoenA pabOTEHL; KATETOPHA

N

4A 112 MB 5 y3

Cepmt L., 5.M — yCraHOBOTHRH pazMep
BRICOTA OCH EPAIICHHA., MM 110 FHHE CTATOPA
A. B — oboznadcHEe [NHHL
CcTaropa

(I)opMa oT4YeTa: KOHCIICKT C BBIIIOJIHCHHBIMHU 3aaHUAMU.
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4 HNHPOPMALMOHHOE OBECIIEYEHUME
NPAKTUYECKHX 3AHSTUI

4.1. IleuyaTHble H3MaHUA:

OcHOBHbBIE:

O-1. Ky3spmuna, H. A. TexHuyeckas MexaHuka: yueOHoe mocobue / H. A.
Ky3pmuna. — PoctoB-Ha-/{ony: @enukc, 2020. — 205 c.

0-2. Dpaenu A.A. Texandyeckas MeXaHHUKa: YICOHUK IS CTY. YIPEKISHUU CPE/I.
npod. oOpazoBanus / A.A. Dpaenu. — 8-e u3a., crep. — M. : O6pa3oBarenbHO-
U3JaTeIbCKUN EeHTp «Akagemusi», 2023. — 528 c.

JlonmosiHMTEILHBIE:

J-1. Apkymia, A.1. PykoBOJICTBO K PEIIECHUIO 3a]1a4 110 TEOPETUUECKON MEXaHUKE:

yuebHoe nocodue /AWM. Apkyma. - M.: Beicir.mik., 2000.—336c¢.

I-2. bpanuc, B.M. YeTbipex3HauHble MaTeMaTU4eCKrue TaOIHIbl: Ta0auIel / B.M.

bpanuc. - M.: IIpocsemenune, 2000.- S6¢.

H-3. Onodunckas, B.II. Texnuueckas mexaHuka.: ydeOHoe mnocobue / B.IL
Onodunckas. -M.: U]] "OOPYM"-UHDPA-M, 2012.-352c.

J1-4. Cetxos, B.1. COopHHK 3a/1a4 IO TEXHUYECKON MEXaHUKe: ydeOHoe mocooue /
B.1. CerkoB. -M.: Akagemus, 2010.-224 c.

4.2 JIeKTPOHHbIE U3AaHUA (JIEKTPOHHbIE PeCypPChl):

1. Ky3smuna, H. A. Texundeckas mexanuka: yueOnoe nmocooue / H. A. Ky3pmuna.
- PoctoB-Ha-/lony: ®@enukc, 2020. — 205 c. — 3bC JIAHD.

2. Opnenn A.A. TexHuyeckas MEXaHHUKa: YUEOHHK JJIS CTY. YUPEKIACHUU CpEI.
npo¢. odbpazoBanus / A.A. Dpaenu. — 8-e uzn., crep. — M. : OOpazoBarenbHO-
W3AaTeIbCKUM LEHTp «Akagemus», 2023. — 528 c.
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JUCT UBSMEHEHUWI U TIONTOJIHEHU, BHECEHHBIX B
METOANYECKHUE YKA3AHUSA

Ne u3MeHeHUs, 1aTa BHECEHMs, N2 CTPaAaHMIbI ¢ K3MEHEHHUEeM

brnLi1o CraJio

OcHoBaHue:

Ioanucek JUIIa, BHECHIECT0 H3MCHCHUA
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	4.Решите свой вариант.
	5.Ответьте на вопросы.
	6.Сделайте вывод.
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