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1 HOACHUTEJBHASA 3AIINCKA

Meronuueckne  yka3aHUST 10 TMPAKTUYECKUM  3aHATHSAM  ydeOHOM
auciuIiiHbl - «TexHuuyeckasi MeXaHHKA» COCTAaBJICHbl B COOTBETCTBUHU C
y4eOHBIM IUTAHOM W paboudeil mporpaMMbl JUCHMIUIMHBI MO CHEIUAILHOCTH
21.02.18 Obozauwenue none3nvlx UCKONACMBIX.

Llens mpoBeneHMS] MPAKTUYECKUX 3aHIATHI: (HOPMHUPOBAHUE MPAKTHUECKUX
YMEHHUM, HEOOXOJMMBIX B TOCIEAYIOIeH TmpodeccuoHaTbHOH W y4eOHOMU
NEATEIIbHOCTH.

Meroauueckue yKazaHUsi MPAKTUUYECKUX 3aHATUN SBISIIOTCS  YacTbIO
y4e0HO-METOIMYECKOT0 KOMILIEKCA M0 y4eOHOM TUCIUIUINHE U COJIepKaT:

- Temy 3aHATHUsA (COrJIacHO TeMAaTUYECKOMY TUTaHy y4eOHOM NUCIUILINHEI);

- Lemb;

- obopynoBaHue (Marepualibl, MPOrpaMMHOE OOECIEUEHHE, OCHAICHUE,
pa3aTOYHbIN MaTepual u Jp.);

- METOJIWYECKHE yKa3zaHWs (M3yUHUTh KPATKUUA TECOPETHUECKUU MaTepuas
M0 TEME MPAKTUYECKOI0 3aHATHS);

- XOJ BBIIIOJIHCHUS,

- (opmy oTuera.

B pesynbTaTe BBIMOTHEHUS TMOJHOTO 00beMa 3aJaHUM MPaKTHUYECKUX
3aHATUN CTYJEHT JOJKEH YMETh:

BA3OBAA YACTDb

B pe3ynbprate 0CBOCHUS QUCHUIUIMHBI CTYJICHT JOJDKEH YMeETh:

- 0opOpMIISATH TEXHOJOTHYECKYI0O M TEXHHYECKYI) JIOKYMEHTAIlUI0 B
COOTBETCTBHH C JCHCTBYIOIIEH HOPMAaTUBHOW 0a30ii;

- NPUBOJUTH HECUCTEMHBIC BEIMYUHBI W3MEPEHHU B COOTBETCTBHUE C
JNEHUCTBYIOIIMMHA CTAHAAPTAMU U MEXAYHApOAHOM cuctemon ennanl CH;

- OMPEACIISTh HANPSIAKECHUS B KOHCTPYKIIMOHHBIX 3JIEMEHTAX;

- OMIPENICIISTh MEPENATOYHOE OTHOIIEHUE;

- MPOBOJUTHL pacyeT U MPOCKTUPOBATH JI€Taldi U COOPOYHBIC EIUHHUIIBI
0OI1IeT0 HA3HAYCHHUS;

- MPOBOJUTH COOPOUYHO-PA300POUHBIE PAOOTHI B COOTBETCTBUU C XapaKTEPOM
COCIMHEHUN JieTajei 1 COOPOYHBIX CIUHMII;

- POU3BOAUTH PACUEThI HA CKATHE, CPE3 U CMSATHUE;

- IPOU3BOJUTH PACUETHI AIIEMEHTOB KOHCTPYKIUIA HA IPOYHOCTh, KECTKOCTh
Y YCTOWYHUBOCTb;

- cOOMpAaTh KOHCTPYKIIMU U3 JIETAJICH MO YepTekKaM U CXeMaM;

- YATATh KNUHEMATUYECKHE CXEMBI,

B pesynbraTe ocBOeHUS yU4€OHON NUCIUIUIMHBI CTYIEHT JI0JKEH 3HATh:

- OCHOBHBIE TIOHSTHUA W OINPEACICHUS METPOJOTUHU, CTaHJIapTU3ALINH,
cepTudUKanum;

- TEPMHUHOJIOTUIO W €AWHUIIBI M3MEPEHUS BEJIWYMH B COOTBETCTBUMU C
JIEUCTBYIOIIMMHU CTaHJIapTaMU U MEXAYHApOaHOM cuctemon enqunun CU;

- BUJIBI IBUOKEHUH U MpeoOpa3yromiye IBUKEHHUSI MEXaHU3MBI,

- BUJIBI U3HOCA U ieopMaliuii JeTaneu u y3JoB;




- BUABI Tepefad, WX YCTPOWCTBO, HA3HAYCHHE, TMPEUMYIIECTBA U
HEJI0CTATKH, YCIOBHBIC 0003HAUYCHUS HA CXEMaX;

- KHHEMAaTHKy MEXaHW3MOB, COCAMHCHUS JETalei MalluH, MEXaHUYCCKUE
nepeIayuu, BUIbI U yCTPOHCTBO TIepeiay;

- METOAWKY pacyeTa KOHCTPYKIIMM Ha TMPOYHOCTh, JKECTKOCTh U
YCTOMYHBOCTD IIPH Pa3IMYHBIX BHJIAX JepopMaluu;

- METOJHMKY pacueTa Ha CKaTHe, CPE3 U CMATHUEC;

- Ha3HAYCHHE M KJIIACCH(PUKAIIMIO TIOIITUITHUKOB;

- XapaKTep COCTUHEHUS OCHOBHBIX COOPOYHBIX CIUHUIL U JACTAICH;

- OCHOBHBIC THUITHI CMa30YHBIX YCTPOUCTB,;

- THIIBI, Ha3HAYEHUE, YCTPOUCTBO PEIYKTOPOB;

- TPEHHE, €T0 BUJIbI, POJIb TPCHUS B TEXHHUKE;

- YCTPOWCTBO M HAa3HAUYCHHWE WHCTPYMEHTOB M KOHTPOJIBHO-U3MEPUTEIBHBIX
npuOOPOB, HCIOIB3YEMBIX TIPH TEXHUYECKOM OOCITYy)KMBAaHUHM ¥ PEMOHTE
o0opy1oBaHUsI.

BAPUATHUBHASN YACTDb

B pesynbTaTe ocBoeHHs YICOHON TUCITUTUIMHBI CTYACHT JOJDKEH 3HATh:

-METOJUKY pacueTa KOHCTPYKIIMA Ha PACTSHKCHHE M CKAaTHE, KpydeHHE U
W3ruo;

I[Ipu mnpoBeneHWHM MPaKTHYECKHX PAOOT TPHMEHSIOTCS  CICAYOIIHE
TEXHOJIOTHH U METOJIbI O0OYUCHMS:

TEXHOJIOT'NU METOJIbI
OO0y4eHue B COTPYIHUYECTBE CnoBecHble
[Ipo6iemHo-pa3BUBatoIIce Harnsigueie
oOyyeHue
Pa3BuBaroniee o0yueHue [TpaxTHueckue
TexHonorust yueOHO-TOUCKOBOM
NeSITETbHOCTH
Ouenka BbINOJTHEHNS 3aJaHUH NPAKTHYECKHUX (J1a00paTOPHBIX)
3aHATHH

«OTJIMYHO» - TEOPETUUYECKOE COJIEPKAaHNE Kypca OCBOCHO TMOJIHOCTHIO, 0€3
npo0esoB, yMeHHs ChOPMHUPOBAHEI, BCE MPEAYCMOTPEHHBIC MPOTpaMMOi yieOHbIE
3aJIaHUS BBITTOJTHEHBI, KAYECTBO MX BBHIITOJIHCHHS OIICHEHO BBICOKO.

«XO0pouIo» - TEOPETUIECKOE COJIEPKaHUE Kypca OCBOEHO MOJHOCTHIO, 6e3
npoOeIoB,  HEKOTOpble  YMEHHS  cOopMUpOBaHBI  HEAOCTATOYHO,  BCE
IPETYyCMOTPEHHBIE MPOTPaMMOK YUeOHbBIC 3aJaHUs BBIMIOJTHEHBI, HEKOTOPHIC BHJIBI
3aJIaHW BBITIOJIHCHBI C OLTUOKAMH.

«Y10BJIE€TBOPUTEIBHO» - TEOPETHUECKOE COJIEpKaHUE Kypca OCBOCHO
YaCTMYHO, HO MpoOensl HE HOCAT CYIIECTBEHHOTO Xapakrepa, HeoOXOJuMbIe
yMEHUsI paboThl C OCBOGHHBIM MAaTE€pUaJIOM B OCHOBHOM C(OpMHUPOBaHbI,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMON OOydYeHHs] Y4YEOHBIX 3aJaHHM
BEITIOJTHEHO, HEKOTOPBIC U3 BHIMOJTHEHHBIX 33JIaHUN COAECPKAT ONMTHOKH.




«HeynoB/IeTBOPUTEJILHO» - TEOPETUYECKOE COJICpKaHHE Kypca He
OCBOCHO, HEOOXOAMMBbICE YMEHHS HE C(HOPMHPOBAHBI, BBHITIOJHEHHBIEC YyYeOHBIC
3aJIaHus COZIEPKAT rpyObIe OMIMOKHU.

B cooTtBercTBUUM ¢ yueOHBIM TUIAHOM W paOoYell MPOrpamMMmbl JUCHUILIUHBI
«Texnuveckasi MEXaHMKa» Ha MPAKTUYCCKUE 3aHIATHUS OTBOAUTCS 44 4acoB.

2 IEPEYEHb NIPAKTUYECKHUX 3AHATHUI

Ne Tema npakTHYeCcKMX 3aHATUI Koua-Bo

n/n 4acoB

l. Ne 1 IlepeBox BHECHCTEMHBIX €IMHHUII B MEXIYHApPOIHYIO CUCTEMY €IIMHHIL 2
(U3MYECKUX BEJTUYHUH.

2. Ne 2 Kateropuu 1 Buipl CTaHIAPTOB. 2

3. Ne 3 OcHoBHzble nonoxkeHus: 3akoHa PP «O TEXHUYECKOM PEryIMPOBAHUI» 2

4. Ne 4. Onpenenenune ycuinuid W TMOAOOP 3JIEMEHTOB IUIOCKOH CHCTEMBI 2
CXOSIIIMXCS CUIT

5. Ne 5. Onpenenenune ycunuid W 1OAOOP 3JIEMEHTOB IUIOCKOH CHCTEMBI 2

napaJlJICJIbHBIX CHJI

6. No 6. Onipenenenre ycuini B 3JIEMEHTax MPOCTPAHCTBEHHOM CUCTEMbI CHJT 2

7. Ne 7. Onpenenenue neHTpa TAKECTU INIOCKUX QUTYp 2

8. No 8. Onpenenenre cKOpoCTe M YCKOPEHUM JJIsl TOCTYNATEIbHOrO JIBUKEHHUS. 2

9. Ne 9. Omnpenenenue JMHEHHBIX U YIVIOBBIX CKOpPOCTEH, YCKOPEHUH JUIs 2
BPALATEIbHOIO IBUKEHHUS

10. | Ne 10. [lpumenenne mnpunnumna Jlamambepa K pelieHUI0 3aaad  Ha 2
NpSMOJIMHEMHOE IBU)KEHUE TOUKU

11. | Ne 11. PacueT nmpoyHOCTH CKATBIX U PACTAHYTHIX IEMEHTOB IO MPEIEIBHOMY 2
COCTOSIHUIO.

12. | Ne 12. TlocTtpoeHue 3MI0p NPOJOIbHBIX CHJI M HAPSKEHUN 2

13. | Ne 13. PacueT pa3beMHBIX U HE pa3bEMHBIX COEIMHEHHUI HA CPE3 U CMATHE 2

14. | Ne 14. Onpenenenue ri1aBHbIX MOMEHTOB COCTaBHBIX KOHCTPYKIUH. 2

15. | Ne 15. Pacuer BanoB u oceil Ha kpyueHue. IlocTpoeHue smiop KpyTsIIHUX 2
MOMEHTOB

16. | Ne 16. IlocTpoeHue 3m0p NPOAOIBHBIX U HOPMAJbHBIX HANPSIKEHUM IpU 2
PACTSKEHUU M CXKATUH.

17. | Ne 17. [locTpoeHue 3010p MONEPEYHBIX CHJI U M3rHOAOIIMX MOMEHTOB 2

18. | Ne 18-19. Pacuer u moabop cedeHus: OaJIKU Ha MONEPEYHbIN U3rub 4

19. | Ne 20. Pacuer Ha yCTOMYHMBOCTb CKATBIX CTEPKHEM. 2

20. | Ne 21. Pacuer Ha KOHTAaKTHYIO YCTaJOCTh M YCTaJOCTh NpH H3rube 3yOneB 2
3y04aThIX KOJIEC

21. | Ne 22. [Tonbop 371€MEHTOB Niepeaay 1o BUJIaM 2

3 COAEP)KAHUE MPAKTUYECKUX 3AHATHUIA
IIpakTnuyeckoe 3ansaTue Ne 1
Tema: IlepeBos BHECHCTEMHBIX EIMHHII B MEXIYHApPOJHYK CHCTEMY €IMHMII
(U3UYCCKUX BEIIMYHUH
Ienb: oBIageTh HaBBIKAMM IIEPEBOJIAa BHECHUCTEMHBIX €IMHMI] H3MEPEHUs
(¢u3nueckux BeIMYMH B eauHUIBl  MexayHapogHoi  cuctemsl  (CH).




O3HaKOMHTBCS C HEKOTOPBIMM HAIMOHAJIBHBIMU BHECUCTEMHBIMH €IWHHIIAMU
WU3MEPEHUS, HAYYUTHCS IIEPECUNTHIBATH BHECUCTEMHBIE €MHALIBI B eTUHUIBI CH.
Oo0opynoBanme: pa3gaTOUYHbIN MaTepual

MeToanyeckue yKa3aHUs: U3yYUTh TEOPETUYECKUN MaTepUall

XoJ BbINOJHEHHE: BBITIOJIHUTD 3aIaHHUS.

3anauva 1.

[Ipn 3akimrodyeHMH JAOTrOBOpa KYIUIM-IPOJAXKM HA IIOCTAaBKYy MapTUU
UMIIOPTHBIX TOBAapOB CTOpPOHAMU HE OBUIO OTOBOPEHO, B KaKUX €IMHHIIAX
u3MepeHus OyAeT orpeiesieH pa3Mep ToBapHOW maptuu. Kaxkaas u3 TOroBOpPHBIX
CTOPOH MMe€Na B BUAY CBOM HAlMOHAJIbHBIE €IMHMIBI U3MepeHus. Paccuurainre
BO3MOYHBIE YOBITKH OJTHOW U3 JIOTOBapUBAIONIUXCS CTOPOH. JlaiiTe pekoMeHaanuu
0 TPEJOTBPALICHUIO YOBITKOB OAHOW M3 CTOPOH. OOBICHUTE BO3MOXKHBIC
IPUYHHBI JOMYIIEHHBIX OLIMOOK MPH 3aKII0YEHUHU JOTOBOPA.

Tabmumna 1
[lepedyeHb TOBapOB M €IMHUI] UX U3MEPECHUS
Ne HanmenoBanue Emuanner Pazmep Ilena 3a eg.
TOBapa W3MEpEHUs HapTHH M3MEpeHus,
uMIopTepa AKCIIOpTEpPA y.e.
1. Macio cIMBOYHOE 2000 Kusnorpamm | ToproBblif GyHT 5
2. [Tmennna 600 LlenTHep KOPOTKUHI 15
LICHTHEP
3. 1000 [IEHTHEP KOPOTKHUH 40
(anrm) LICHTHEP
4. Msico 100 Tonna TonHa aHr. 1600
5. Myxka 200 ToHHa aHr. Koportkas 200
TOHHA
6. MenukameHTsl 100001urT. 2 2 TOProBBIX 1
anTeKapCKuX YHIIUU
yHIuM (Macca | (Macca 1-# yma-
1-i KOBKH)
YIaKOBKH)
7. Hedtn 200 cyXxou HedTsIHOM 200
Oappeinb Oappelnb
8. [Tuso 10000 Oymensb anra. | Oymens CIHIA 300
9. Tkanu x/0 100000 METp ApA 2
10. TkaHM EepCTsIHbIE 200000 METp byT 15
3anauva 2.

Tpu TpaHcHalMOHAJIbHBIE KOMIIAHUM NPEAJaratoT YCIyrd IO MOPCKUM
nepeBo3kam rpy3oB. C kakoil (upMON BBIrOAHEE 3aKIIOYUTH JOTOBOP Ha
MIEPEBO3KY, ECIU

LIEHBl HAa TPAHCIIOPTHBIE YCIYTH Y BCEX KOMIIAHUI OJMHAKOBBI, HO y IIEPBOU
KOMIITAHUH CTOMMOCTh IIEPEBO3KM I'py3a yKaszaHa 3a | kM, y BTopoi — 3a 1 Muiro
CyXONMyTHYI0, Yy TpeTheld — 3a 1 Muio Mopckyr. Paccuurtaiite cTOMMOCTH
TPAHCHOPTHBIX YCIYT KaKJIO0M KOMIIAHWH, €CIU TIpy3 HYKHO IEpEBE3TH Ha
paccrossaue 1000 kM, a CTOMMOCTD IEPEBO3KM HA €UHUILY PACCTOSHUSACOCTABIISAET



5 y.e. IIpopanxupyiiTe CTOUMOCTh TPAHCIOPTHBIX YCIYT MO LIKaJ€ OTHOIICHWH B
BO3PACTAIOLIEM MTOPSAIKE.
3agaua 3.

[Ipu 3aKiifo4eHHH KOHTPAKTa Ha IMOCTAaBKY MOPOXKEHOT'O Msica B OCOOBIX
YCJIOBUSIX OBLJIO YKA3aHO, UTO TEMIIEpaTypa €ro XpaHeHus J0HKHA ObITh HE BBIILIE
— 10° F (rpanyc ®apenreiita). ®akTuuecku Msaco xpaHuiaoch mpu — 6° C.

Moxet 11 pupMma-mosrydaTesib IPEeIbIBUTH MPETEH3UU MOCTABIIUKY, €CIH
IIpU XPAaHEHHH B T€UEHHE CPOKOB T'OJHOCTH KA4E€CTBO MsCa YXYAUIWIOCh, U OHO
MPU3HAHO HEMPUTOJHBIM ISl TUIIEBBIX LIEJICH?

[lepecuer Temnepatrypel B rpan. lLlenbcus Ha rpan. @apenreira
IPOU3BOIUTCS MO opMyJIe:

te=2 (t -32)

KoHTpoJsbHbIE BOIPOCHI:
1. Kakue equHUIBI H3MEpEHHs BXOJAT B MexayHapoiHyto cuctemy (CH)?
2. Kakue mocnencTBusi MOTYT OBITh MPU OTCYTCTBHH WM HEMPABUILHOM YKa3aHUU
€AVHULl U3MEPEHUS MPU 3aKJIFOUEHUU KOHTPAKTOB?
3. Uro Takoe ¢u3nueckas BeauunuHa?
4. Kakue ¢uznyeckre BeIUYMHBI BaM U3BECTHBI?
5. Kakue cBOMCTBA M XapaKTEPUCTUKH ONPEAEIISIIOT (PU3NUECKUE BETUUYUHBI?
dopma oT4eTa: KOHCIEKT C BBIMOJHEHHBIMH 33JJaHUSIMHU.

IIpakTnuyeckoe 3ansaTue Ne 2
Tema: Kareropuu u BUJIbI CTAaHIAPTOB
Heab: n3y4nTh KaTETOPUH U BUJIbI CTAHAAPTOB, CPABHUTH OOBEKTHI
CTaHJAPTU3ALMU U CTPYKTYPHBIE 3JIEMEHTHI CTAHIAPTOB HECKOJIBKUX BHUJIOB.
O6opynoBanme: pa3gaTOUHbIN MaTEpHUal
MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTepUall
X0/ BbINOJIHEHHE: BHITIOJIHUTH 3a/IaHHUS.
BoinosiHeHue padoThbl:
1. I3y4nThb IEKUMOHHBIN MaTepUal 10 TaHHOU TEME.
2. CpaBHUTH HECKOJIBKO CTAHAAPTOB, OMPEIACIUTh UX KAaTETOPUU U BUIBI.
Pe3ynpTaThl 3aHECTH B TA0IUILY.
3. CpaBHUTH CTPYKTYpPY CTaHIAPTOB Pa3HbIX BUAOB. Pe3ysbTaThl 3aHECTH B
Ta0IuUILy.
Meroanuyeckue peKOMEHIAlUH K BbINOJHEHUIO padoThI:

Boigenstor cienyroiiye KaTeropum CTaHaapTOB:

- MEXXIYHApOIHBIE;

- PETUOHAJIBHBIE;

- HAIIMOHAJIbHBIE;

- CTaHAApPT OPraHU3ALINY;

- MEKIOCYJapCTBEHHBIE CTaHIaPTHI.

Buabl ctanaapTos:

- OCHOBOIIOJIArarouy CTaHAAPT;

- CTaHJAPT HA METOJIbl UCTIBITAHUN (KOHTPOJIS);

- CTaHJApT HA MPOAYKLHIO (YCIYyTy);



- CTaHJApT Ha MpoLIeCC.

CTpyKTYypHBIE 3JIEMEHThI CTAHJAAPTA — 3TO COBOKYITHOCTh 3JIEMEHTOB
MOCTPOEHUS, U3JTI0KEHUSI, 0DOPMIICHHUS, COACPKAHUS U 0003HAUEHHUS CTaHJaPTOB.
B o01iem ciydae ctaHaapThl CoiepKaT CIEAYIOINe CTPYKTYPHbBIE DJIIEMEHTHI:

- TUTYJIbHBIN JUCT (0053aTENbHBIN 2JIEMEHT);

- MpeuciioBrUe (00sA3aTEIBHBIN 2JIEMEHT);

- CBEJICHUSI O TIpaBe COOCTBEHHOCTH Ha JaHHBINA cTaHAapT (00s3aTEIbHBIN
AJIEMEHT);

- cogeprkanue (Ipu HEOOXOIUMOCTH);

- HAUMEHOBaHME (00s13aTEIHHBIN PJIEMEHT);

- BBeJIeHHE (TP HEOOXOTMMOCTH ),

- 00y1acTh MpuMeHeHus (00s13aTeIbHBIN PJIEMEHT);

- HOPMATHUBHBIE CCHUIKU (TIPU HATUYHH);

- OIIpPEIENIEHUS WU TEPMUHBI U ONpEJeNeHUs (IPU HATUYHHN);

- 0003HaYEHHMSI U COKpPALIEHUS, UCIIOJIb3yEMbIE B TEKCTE CTaHaapTa (Ipu
HaJIUYUN);

- TpeOoBaHuUs (TJIABHBIA U 00s3aTEIBHBIN JIEMEHT);

- IPUJIOKEHUS 00s13aTeNIbHbIE U PEKOMEHIyeMble (ITPU HATUYHUH);

- Oubnuorpaduyeckue naHHbIe, T.e. HHPOPMAITMOHHBIC CBEJICHUSI O
JOKYMEHTaX,

UCIOJIb30BAaHHBIX MIPH pa3pabOTKe JAaHHOTO CTaHAapTa (MPU HAJTUYHH);

- CBEJICHUs 00 OTHECEHUH CTaHAApTa K ONpeIeIeHHON KIIaCCU(PUKATMOHHON
TPYIIUPOBKE YHUBEpcaabHOU necatnanoi kinaccudukanmu (Y IK) megatHo-
KHIKHOW OpOoyKIHH (00s3aTEIbHbIN AJIEMEHT);

- 0003HaYEHHE TAHHOTO CTaHAapTa (00s3aTEIbHBIN AIEMEHT).

OO61mume TpeOoBaHMs K OCTPOEHUIO, U3JI0KEHUIO, O(POPMIIEHUIO,
COJIEP>KaHUI0 U 0003HAYEHUIO CTAHIAPTOB, PUHATHIX HA TeppUTOpUU PO,
yctaHoByieHbl B [OCT P 1.5 - 92 u I'OCT 1.5 — 93. Tpe6oBanust 'OCT moryt
OBITH 00s13aTeIbHBIE, INOO PEKOMEH/IaTEIIbHBIE.

Tabnuya 1

Ne cranpapra Ha3Banue crannapra Bun Kareropus

Tabnuya 2

Ne crannapra Hazpanue crannapra O0bexT cranaaptuszanuu CTpyKTYpHBIE
AJIIEMEHTHI
KonTpoJibHBIE BOIIPOCHI.

1. Ilepeuncnure BUABI CTAHIAPTOB.
2. Ilepeuncnure KaTEropuu CTaHIAPTOB.
3. Kakue cTpyKTypHBIE 3JIEMEHTHI CTAHIAPTOB SABJISIOTCS 0053aTEILHBIMU?
4. YTo BKIIIOYAIOT CTaHAAPThI HA MPOLIECCHI?
5. Kakue cymecTByOT BUIbl TEXHUUECKUX PETJIAMEHTOB?
@dopma oT4eTa: KOHCIEKT C BBIITOJIHEHHBIMU 33a/IaHUSIMHU.
IIpakTueckoe 3anaTHEe Ne
Tema: OcHoBHbIE N1010KEHUS 3aKOHA PD «O TEXHUUECKOM PETyIUPOBAHUN)
Ieab: n3ydyeHue OCHOB TEXHUYECKOTO perysimpoBanusa B Poccuiickon denepanuu.



Oo0opynoBanue: pa3gaTOYHBIN MaTepHUal
MeToauveckue yKa3aHusi: U3yUYUTh TEOPETUUECKUN MaTepuall
Xo BbINOJTHEHHE: BBITIOJIHUTH 3a/IaHMUS.

B pe3ynbTaTe uzyueHust TEMbI CTYJICHT JTOJKEH 3HATh:

-OCHOBHBIE MMOJIOKEHUSI TEXHUUYECKOTO PETyJIUPOBAHUS;

-OCHOBHBIE OIPE/IeNICHUs B 00JIACTH TEXHUYECKOTO PETYIUPOBAHUS;

-IPUHIUIIBI TEXHUYECKOTO PETYINPOBAHUS;

-00BEKThI TEXHUYECKOTO PETYIMPOBAHNS;

~-TEXHUYECKUW PETJIAMEHT U LEJIU €ro MPUHSITHUS;

~-HOPMATHUBHBIE JOKYMEHTHI CTaHJAPTU3AINY.

IHopsinok mpoBeAeHUsI NPAKTHYECKOr0 3aHATHS

1. AkameMH4ecKyIo rpynmy CTYJICHTOB pa3ielIuTh Ha MSATh KOMaH/]
(moarpynmn). B kaxaoil KoMaHie BIOPATh PyKOBOAMTEN ST KOMAHIBI.

2. Kaxnoil KOMaHAe M3Yy4YHUTh U JIOJOXKHUTh B TPYIINE COAEPKAHHUE OIHOTO
pazmena ®3 «O TEeXHWYECKOM peryiaupoBaHun». lIpu moaroroeBke Bompoca
COCTaBUTH IUIaH Jokiana. CTpyKTypy AOKIaJa >KeIaTelbHO MPEJCTaBUTh B BUJE
0JIOK-CXEMBI, a COJICp)KaHHE JIOKJIaJla COMPOBOXKAATh KOHKPETHBIMHU MPUMEPAMHU.
Pacnpenensier Tematuky pasnenoB nmo koMangaM COBET TpymIibl, COCTOSIIAN W3
pykoBoauteneid koMaHI. TekcT 3akoHa «O TEXHUYECKOM PETyJIUPOBAHUN» Y
penoaaBaTess.

Pexomennyemsbie pazaensl @3 «O TEXHUYECKOM pEryJIHPOBAHUN:

I nasa 1. Obwue nonosicenus.

[Ipy w3yueHun JaHHOrO BOMpPOCa YHOp CJIEAYET CleNaTh Ha IOHSTHE
TEXHUYECKOTO  PEryJUpOBaHHUs, OCHOBHbIC ONPEACIICHUS, CBSI3aHHbIE C
TEXHUYECKUM PETYIUPOBAHUEM, U MIPUHIUIIBI TEXHUYECKOTO PEryJIMPOBAHMUS.

I nasa 2. Texuuueckue pecnamenmoi.

[IpuBecTu 1eau NpUHATUS TEXHUYECKUX PETJIAMEHTOB, COJIEPIKAHUE U
MPUMEHEHUE TEXHUYECKUX PErVIAMEHTOB, BUJIBI TEXHUYECKUX PETJIAMEHTOB.

Inasa 3. Cmanoapmuszayus.

VYkazarh 1endM W NPUHIMUIB  CTaHAAPTU3ALUM, TEPEYUCIUTh U
OXapaKTepu30BaTh JOKYMEHTHI B 00JIaCTM CTaHJApTU3AIlMU, TEPEYUCITUTH
byukiuu HarmmonanesHoro oprana P® 1o craHmapTuzaniid W TEXHHUYECKUX
KOMHTETOB IO CTaHAAPTU3ALIUH.

I'nasa 4. Iloomeeporcoenue coomsemcmausl.

[IpuBecTn 1EeAM W NPUHIUIBI MOJTBEPKJICHUS COOTBETCTBHUS, PACKPBITh
MOHATUS  JOOPOBOJBLHOTO W OOS3aTENBHOTO  XapakTepa IMOITBEPKIACHUS
COOTBETCTBHUSI, paccka3aTb Mpo cepTU(UKALNIO, ACKIAPUPOBAHHE M 3HAK
oOpalleHus Ha pPbIHKE.

Inasa 5. IT'ocyoapcmeenuviii KOHmMpoOIb (HAO030p) 3a  COOMOOEHUeM
mpeOo8aHULl MEXHUYECKUX Pe2laMeHMOs.

VYkazatrh opranbl TOCyJapCTBEHHOTO KOHTPOJs (Haa30pa) 3a coOItoaeHuEM
TpeOOBAHUI TEXHUYECKUX PErIaMEeHTOB, OOBEKTHl T'OCYAAPCTBEHHOI'O KOHTPOJIS
(Hazm3opa), MOJTHOMOYHS U OTBETCTBEHHOCTh OPraHOB TOCYAAPCTBEHHOI'O KOHTPOJIS

(Hagzopa).



IHocye u3yueHnss Kaxxa0M KOMaH/Ie CAeJIATh J0KJIA/ M0 CBOEMY BOIPOCY.

JIloxJIanbIBatOT OAWH-/IBA MPEICTABUTEINS Kaxa0M KoMaH bl [locne kaxaoro
JIOKJIaZla TPOBOJUTCS OOCYXKJIEHUE COAECPKaHUS OCHOBHBIX pazaenoB d3 «O
TEXHUYECKOM peryJupoBaHuu». B 00CyXIeHWU ydacTBYIOT CTYJEHTHI Bcei
IPYIIIIHIL.
®opMa 0TYETA: KOHCIICKT C BBIITOJIHEHHBIMU 3a1aHUSIMU.

IIpakTuueckoe 3ansaTue Ne 4

Tema: OmnpeneneHue ycuiauid W TOAOOP JJIEMEHTOB IIJIOCKOW CHCTEMBI
CXOJAIIUXCS CHII
Heanb: YMETh  ONPEAECHATh  BEJIWYMHBI W HaNpaBJICHUS  JCUCTBUS
YPaBHOBEIIMBAIOIINX CHJI TPa(PUICCKIM U aHATUTHICCKUM CITIOCOOaMMU.
OGopynoBanme: pa3gaTOYHbIN MaTepUal
MeToanveckue yKa3aHUs: U3yYUTh TEOPETUUECKUN MaTEpUal
X0/ BbINOJIHEHHE: BHITIOJIHUTD 3aJaHus.

3ananue:
1. IToBTOopuTh TeMy «Ilnockas cucrema CXOAIUXCS CUIDY.
2. BoinuimmTe AaHHble JUIs Ballero BapuaHTa (COMVIACHO HyMepaluu B
KypHaJIe).
N‘_) F]_ NQ F]) H NQ F], H
BapuaHTa H BapHuaHTa BapHuaHTa
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 pUMeEp peIIeHUs.

I[Ipumep pemeHusi: HAUTH BEIUYUMHBI W HANpaBlICHUS JCHCTBUS
ypaBHoBemuBaromux cuwi F» u F3 rpaduueckum u aHanmuTuueckuM criocoOamu,
ecnu 3ajaubl BennunHa cuiibl Fi= 20 kH v nunuu nevictBus cun Fo u Fs (puc. a).

Pemienne rpaguyeckum cnocodom.

[Ipunumaem macmtad cuit: B 1 cm — 10 kH.

N3 mpon3BoSbHON TOYKM a OTKJIaJbIBa€M B MaciiTade M3BeCTHYIO cuiy Fi,
JUTMHA BEKTOpa KOTOPOU paBHa JJIMHE OTpe3ka ab =2 cm (puc. 0).

Uepes Hayasio 1 KOHEIl BEKTOpa cuibl Fi T.e. uepe3 Touku a u b, IpoBOIUM
JUHUW, TapajjieidbHble JIUHUAM aAcictBus cun Fo m F3 Tak, 4T0OBI OHHM
[IEPECEKAINCh B OJHOU Touke c. Ilpm atom cunbl F2 u F3 Moryr okasarbcsi Kak
cupaBa ot cuibl Fi (cMm. puc. 0), Tak U clieBa oT Hee (pUC. B). DTO HE SABIICTCS
OIMMOKON TOCTPOCHHMSI, TMOCKOJBKY 00a TMOJYYEHHBIX CHJIOBBIX TPEYTOJbHUKA
ABJISIIOTCS IByMS YacTsIMU napajuienorpamma. Ho, Bce ke, npaBuiibHEe, KOrja npu
00x0/ie TpEeyroJibHMKa HOMEpPA CHJI UIYT B HApACTAIOLIEM MOPSIKE, T.€. BapuaHT Fi
F> F3 mpemnoururensbHee, yem BTOopoll BapuaHT. Cunbl F2 u F; sBusarorcs
ypaBHOBEIIHUBAOMUMU cuiy Fi.
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N3mepsiem otpesku bc u ca: bc =2, 8 cm, ca = 2,5 cm. Tak kak 1 cm
coorsBercTByeT 10 kH, monmyyaem F» = 28 kH, F3 =25 xH.
Paccrasisiem
| CTpEJIKA Ha OTpe3Kax bc u
el 2 ca. us yCIIOBUS
PAaBHOBECHUSI BCE CTpPEJIKU
A T, B JOJIKHBI OBITH
h HalpaBJIeHBl B OJHY
CTOpOHY TIpu  00Xxoje
TpeyroynbHukKa. [lockosbky
HampawJ€HWEe CWIbl F
y 3a7aHO (BHM3), OCTaJIbHbIE
CUJIBl  JIOJDKHBI  OBITH
> HampapJICHBI ~ TaK, Kak
5 o x MOKa3aHo Ha puc. 0, B, Ipu
30° ¥ e B 9TOM KOHEI[ BEKTOpa CUJIbI
Fi=20kH F; Oynmer coBmagate c
Ha4yajioM BEKTOpa Cuisl Fi.
Otset: F2 = 28 kH,
g ‘ F3 = 25 xH; nanpasnenus

|1 |2

: lcm
|1 11 10kH

1~
=)

' 2 5

4 — 3agaHHas cxema AHCTBHSI Cui; G, 6 — BADMAHTH TIOCTPOCHHS CHIOBOIC Tpe- O9THUX CHJI IIOKa3aHbl Ha
L B~ S O R RS AR = =08 CHJIOBOM TPCYTI'OJIbHUKE.

Pemienne aHAJIMTHYECKUM CIIOCOOOM.

[TpoBogum ocu koopauHaT O x u O y, TpPaAUIIMOHHO HAMPABIISIS NEPBYIO U3
HUX TOPU3OHTAJIBHO, & BTOPYK0 — BepTUKaIbHO. CuWiIbl HAMpaBiisieM U3 Hadalia
KOOPJIMHAT MO 33JaHHBIM JUHUSAM nelctBus 3-3 u 2-2. HanpasiieHue BblOMpaeM
IPOU3BOJIBHO (IOMYCTUM, BiIE€BO — puc. r). IlpocraBmsem yriael Mexay
HaIPaBJICHUSIMU BCEX CHJI U KOOPJUHATHBIMU OCSMH.

CocraBnsieM ypaBHEHHUS:

—F> cos 30°—Fzcos 15°=0

—F1- F2 cos 60°+ F3cos 75°=0

N3 nepBoro ypaBHeHus nojay4aeM BblpaxkeHue 11 Fo.

F>=—F3cos 15% cos 30°

[ToacraBnsiem BeipaxeHue 1 F> BO BTOpoe ypaBHEHUE:

—F1+ F3 cos 15°/ cos 30° x cos 60° + F3 cos 75 °=0;

Fz=Fi/ (cos 15°: cos 30° x cos 60° + cos 75°) = 20/ (0,966: 0,866 x 0,5 +
0,259) =24,48 xkH

Onpenenus F3 |, Haxoaum Fo:

Fo=—F3 cos 15% cos 30° =24, 48x% 0,966: 0,866 =-27,31 kH

Oteer: F>» = 27, 31 «xH, »3ra cuna HanpaBieHa B CTOPOHY,
MIPOTHUBOMOJIOKHYIO TTOKa3aHHONW Ha PUC, O YE€M TOBOPUT 3HAK «MHUHYC» IEpe]
yucI0BbIM 3HaueHueMm; F3 = 24,48 kH, cuna HanpaBieHa Tak ke, Kak TOKa3aHo Ha
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pucC. 1, HIOCKOJIBKY YMCJIOBOC 3HAYCHUC ITOJTYYHNIOCH CO 3HAKOM «ILIHOC, KOTOpBIﬁ

OITyLIEH.
4. [lepeuepTuTe pUCyHOK ¢ COOIO/IEHNEM MacuTaoa.
S. Pemre 3anauy
6. CnenaiTte BLIBOI.
KoHTpoJsbHbIE BONIPOCHI:
1. Kak HaliTu paBHOJEHUCTBYIONIIYIO TPEX CUJI?
2. UTO MOXKHO CKa3zaTh O AEHCTBUM CUJI, KOTJa UX PaBHOACHCTBYIOIIAs paBHA
HYJII0?
3. Onumure oOWMA TOPSAOK pEUIeHUs 3aad O PABHOBECHH TPEX CHUI
rpagu4ecKuM criocooom.
4. KakoB 0011uii mopsA0K pelieHus TeX ke 3a/1a4 aHATUTHIECKUM CIIocOO0oM?
5. Kakoii u3 ykazaHHbIX crioco0oB 0oJiee ToUeH?
6. [IpuBenuTe NpUMEPHI YACTHBIX CIIyYaeB TPEX CHUIL.

dopma oT4eTa: KOHCIEKT C BHIMOJHEHHBIMU 33JJaHUSIMU.
IIpakTuyeckoe 3ansaTue Ne 5
Tema: OmnpeneneHue ycuiauid W TOAOOP DJIEMEHTOB IIJIOCKOM CHCTEMBI
napajyieNbHBIX CHII
Hesnb: 3HaTh ONpeaeneHuss MOMEHTa Napbl CUJI 1 MOMEHTAa OTHOCUTEIBHO TOYKH,
YMETh OIpPENEIATh 3HAK MOMEHTA.
O6opynoBanme: pa3gaTOYHbIN MaTEpHUal
MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUall
Xo/ BbINOJIHEHHE: BBITIOJIHUTH 3a/IaHHUS.

3aganue:
1. [ToBTOpUTE TeMYy «MOMEHT CHIIBI OTHOCHUTENIBHO TOUYKH. [Tapa crimy.
2. Beinumure nansblie st Bamero BapuaHTa (COrjacHO HyMepaiuu B
KypHaJIE).
N(_) F/ Fz F3 F4 M aj ap as ay as h4
BapHaHTa xH KkH KkH xH xH 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
5 20 30 40 15 20 2 3 4 5 1 0,3
6 10 20 30 40 15 1 2 3 4 5 0,4
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 0,4
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

12




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. PaccmotpuTte mpumMmep pelieHus. "

Fi=10 xH oy @ %

Fo= 15 kH 7 o ’ -

F; =20 xkH 7 3_0‘_ IL M

Fu=25 kH e

4= K 7z ’52 60° & Q
M =15 kHm A
2 F4

aa=2Mm a,

a=3Mm a3

a=4wMm &

a=5m a3

as=6M

hs=0,2 m

Haxomaum mreun hy ho hs

hi=a;sin30°=2-05=1m

h>=a>sm60°=3-0,866=2,598 m

his=as3;=4wm

Haxoaum cymMMy MOMEHTOB OTHOCHUTENIBHO TOUKHU O:

ZMOZ—Fl hi+Foho-Fshs—Fshs+M=-10-1+15-2,598 -20-4-25
0,2+ 15=—-41,03xkHm.

4. [TepeuepTuTe PUCYHOK.
5. OnpeaenuTe CyMMy MOMEHTOB BCEX CHJI OTHOCUTENTBbHO TOUKH O.
6. Cremnalite BBIBOJI.

KoHTpoJsbHbIE BONIPOCHI:
1. Hanmumure dopmynny Ui ompenelieHus] MOMEHTa CHUJIbI OTHOCHUTEIIBHO KaKOM-
7100 TOYKH Tea.
2. Kak onpenensercs 3HaK MOMEHTA CHJIBI OTHOCUTEIHLHO KaKOW-ITHO0 TOUKN?
3. B 4eM CXOACTBO W OTJIMYME BpallaTEIbHBIX BO3JCHCTBUN, OKa3bIBAEMbIX Ha
TEJIO CUJION U Mapou cu?
dopMa 0TYETA: KOHCIIEKT C BBIITOJTHEHHBIMU 331aHUSIMU.

IIpakTuyeckoe 3ausitue Ne 6
Tema: OnpeneneHue yCUINN B 3JIEMEHTAX MPOCTPAHCTBEHHON CUCTEMBI CHJI
Ieab:  HAayuyuTHCA ONPEACHATH YCUIIUA B CTEPKHAX, BBI3BAHHBIX JACHCTBUEM
rpy3a, COCTaBIATh YyPaBHEHUsS PABHOBECUSI ISl MPOCTPAHCTBEHHOW CHUCTEMBI
CXOJISIITUXCS CHII.
O6opynoBanme: pa3gaTOUHbIN MaTEpHUal
MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUall
Xo/ BbINOJIHEHUE: BBITIOJHUTH 3a/IaHHUS.
3ananue:
Yka3zaHus K BbINOJHEHUIO Pa00OThI:
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1.IToBTOpUTH MO yueOHUKY TeMy «IIpocTpaHCTBEHHAsI CUCTEMA CHID.

2.Bpinmuminte AaHHBIE JUIS Ballero BapuaHTa (COINIACHO HyMepauuu
KypHae).

IIpumep pemieHus 3a1a4u:
OnpenenuTs yCuius B CTEPKHIX.

[Topsinok pemenus:

1.BeigensieM y3en (WM TOUKY) paBHOBECHE KOTOPOTO OyieM
paccmarpuBathk. (B nanHoM ciydae Touky B).

2.3aMeHsIeM CBS3H, IEUCTBYIOIINE HA TOUYKY, CHJIAMH PEAKLUU.
Na
s)

Nelr- 20/
3.BoiOupaeM HarpaBiieHHE KOOPANHATHBIX OCel. B pUHITUITE KX MOXKHO
IPOBECTH Kak yroaHo. Ho skenarenbHo, 4TOOB KaK MOKHO GOJIBILE YHCIIO
HCU3BCCTHBIX CUJI 6BIHO K OTUM OCsIM HepHeHI{I/IKyJI}IpHO.

4 %

7 Oce V npoBOoaMICH [UIE HPOBEPKI,
’ B KOHIC PCILICH HA 341340

4.CocraBiisieM JUisl JaHHOM 3aJ1a4u ypaBHEHUSI paBHOBECHSI U, pellias hX,
HaXOJVM HEU3BECTHBIE CUJIBI.

VX, =0 N, +N.xcos30°=0
k=1
N¥=0 F+N, xsin30°=0

Am]
5.Beipaxkaem Nc¢ U3 BTOpOro ypaBHEHUs
—F+N_ xsin30°=0

' #,
N.= £ 40w H
© sm30° 05

T.x. cTano N3BCCTHO, MOKHO PCIINTD IICPBOC YPABHCHHUC.
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—-N, +N.xcos3(® =10
N, =N, =cos30°

N, =40 = cos 30°

N, =40 = 0,866 =34 6w H

6./[151 mpoBepKH MPaBUIBHOCTH MPOBEAEHHOTO PELIEHUS IPOBOAUM

MIPOU3BOJIbHYIO OCh V, HE COBNIAJIAIONIYIO C X U Y U COCTaBJISIEM ISl HEE
ypaBHEHUE PABHOBECHS.

Ecau niocie IIOACTaBJICHHBIX HaﬁﬂeHBIX BCJIMYMH, YPABHCHUC PABHO HYJILO,
TO 3a/la4a pCUICHAa BCPHO.

N o =leos3—F=sm30°+ N =)
> V=0 ’ “

e &

— 34,6 0,866 —20x 05+ 40 ==30-10+40=1

BapuaHTsl 3a1aHNi 1)1 KOHTPOJILHON padoThbI.

OnpenenuTs yCWINS B CTEPKHSAX , U300pakKeHHBIX Ha pucyHke. Homep
CXEMBI B3ITh COOTBETCTBEHHO BAIlIEMy BAPUAHTY.

1. &
_ A o
F1 A T
T Fi
- P
A % F2 p < -
: r.‘ L b 4 — )
_;' SO' é.’_____,-“" B C .f}
Jf_,/"ﬂ F3 ' B
C /jl// F1=10kH; F2=25kH; F3=30kH F3
y F1=30kH; F2=35kH; F3=20kH 2.
3 4
A% i} NG A
- 45 f
a [ — / 4 B
\ F2 C < '
c - < F3 B
~| B e et e
F1=50kH: F2=25kH: F3=20xH
F1=20xH; F2=45kH; F3=20xH 4 ‘

A F1 e
3{]: f~ 3{)‘-. :'r“'x a
2 | =y — i T
i T F2 :/ % —
C j I‘* C } ,

| B " B

F1=10xH; F2=25kH; F3=30kH

F2
F1=20kH; F2=45kH; F3=20xH F3
|
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F1=20kH; F2=15xH; F3=10xH

e

A7

o
o

o

F1=20KkH; F2=55kH; F3=25kH

] 4 T
45y B

7 8

9 F1

A Fi
A é ; F2
A ?ir 4 **"i‘i . ©® 2" B
’ 60 },{f”{ / B _—
- o

_’_J___ff“"f’ F3 F1=30kH; F2=45xH; F3=20kH

C ﬁ’/ 10

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

4. PemuTe CBOM BapuaHT.

5.0TBeThTE HAa BOMPOCHI.

6.CrenaiTe BEIBO/I.
KoHTpoJbHbIEe BONIPOCHI:

1.YT0 Ha3bIBAIOT INIABHBIM BEKTOPOM CHCTEMBI?
2.YeMy paBeH I1aBHBI MOMEHT CUCTEMBI?
3.Uemy paBHa paBHOJAEHCTBYIOLIAS MPOU3BOJIBHON INIOCKOW CUCTEMBI CUIT?
4.Kakas cucrema Cujl Ha3bIBAETCS TPOCTPAHCTBEHHON?
@dopma oT4eTa: KOHCIEKT C BBIITOJHEHHBIMU 3a/IaHUSIMHU.
IIpakTnueckoe 3ansitue Ne 7
Tema: Onpezenenue HeHTpa TSHKECTH IUIOCKUX QUTYP
Hean: o00o00ueHne, cucTemMaTH3anus, yriryojieHue, 3aKperieHue MoTydYeHHbIX
TEOPETUUECKHUX 3HAHUH JIJIS ONPENIETICHU LIEHTPa TSXKECTH IIIOCKUX (QUTyp;
O6opynoBanme: pa3gaTOUHbIN MaTepHUal
MeToanyecKkue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUal
Xo/1 BbINOJIHEHUEe: BBIIOJHUTD 3a/1aHHUS.

3ananue:
1. HOBTOpI/ITB 10 yqe6HI/IKy TEMY «HeHTp TAXKCCTN).
2. BeinummTe naHHble )1 Balllero BapHaHTa (COTJIaCHO HyMepaluu B
XKypHaJIE).
Ne X, | X2, | Y, | Z1, | Z3, Ne X, | X2, | Y, | 21, | 73, Ne X, | Xo, | Y, | 21, | Z3,
BAPHAHT | mv | mv | MM | wu | wv | BAPHAHTA | wv | v | MM | wy | wv | BAPHAHTA | wy | mw | MM | aw | m
a
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 20 130 ] 70 [ 40 ] 10 23 50 1 60 | 100 | 70 | 40
4 50 | 60 | 100 | 70 | 40 14 40 | 50 | 90 | 60 | 30 24 20 130 | 70 [ 40| 10
5 20 |30 | 70 |40 | 10 15 60 | 70 | 110 | 80 | 50 25 40 | 50 ] 90 | 60 | 30

16




6 40 [50] 90 [60]30 16 50 160 [ 100 | 70 [ 40 26 60 [ 70 [ 110 [ 80 [ 50
7 60 [ 70 [ 110 | 80 | 50 17 20 [30 ] 70 [40 ] 10 27 50 1 60 | 100 | 70 | 40
8 50 [ 60 [ 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 [50] 90 [ 6030 20 50 1 60 | 100 | 70 | 40 30 60 | 70 [ 110 | 80 | 50
3. Paccmotpure npumep pemeHus.
Ipumep.

L}

OrnpenenuTh MOJIOKEHUE LIEHTPA TAKECTU
(burypsbl, COCTaBICHHON U3 TPEX TOHKUX IUIOCKUX
IUTACTUHOK MPAMOYTOIBHOU POPMBI,
MEPECEKAIOLINUXCA IPYT C APYTOM MO NPSIMbIMU
yIJIaMH; pa3Mepbl — B MM.

Pemenue.

1.IToMecTuM Ha4ano KOOPANHAT B BEPLINHE
TPEXTPAHHOTO YIJIA U PACHOJI0KHM OCU KOOPJINHAT
BJ10JIb JIMHUM NIEPECEUEHNUS IIJITACTUHOK.

@durypa coCTOUT U3 TPEX MPSAMOYTOJIbHUKOB C
neHtpamu Tskectd Ci, Ca , C3, pacnosioxKeHHBIMH
Ha NIEPECEUEHUH MPSAMBIX, COEAUHSIIOUIUX CEPEANHBI TPOTHBOIMOIOKHBIX CTOPOH.

2.Mcxoas u3 pa3MepoB GUTypsl, OIpeIeIuM HE0OX0IUMbIE JaHHbBIE IS
MoACTaHOBKH B (hopMyibl (3): A k — IJIOMIAAN MPSIMOYTOJILHUKOB M KOOPIUHATHI
UX LIEHTPOB TSAKECTH:

Ai1=3-5=15cm* Ci (1, 5;0;2,5);

Ar=4-8=32cMm?* C2 (2; 4; 0);

A3=8-2=16cm* C30; 4; 1).

3.IToacTaBum 3T nanHbie B GOPMYJIbI (4) ¥ BBIYUCITUM UCKOMBIE
KOOPAHMHATHI LIEHTPA TSHKECTH (PUTYPBHI:

Xc=(15-15+32-2+16-0)/(15+32+16)=1,37cm=13,7 mm

ye=(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)=0,85 cm= 8,5 mm

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

4. Pemnre cBoil BapuaHT.
5. OTBETHTE HA BOIPOCHI.
6. CnenanTte BLIBOI.

KoHTpoJsbHBIE BONIPOCHI:
1. JlaiiTe onpeneneHre EHTpa TAKECTH Tea.
2. Uemy paBeH CTaTUYECKU MOMEHT TUIONIAAN OTHOCUTENIBHO ocH abciucc?
3. B kakux euHUIAX U3MEPSIETCS CTATUYECKUH MOMEHT IIOCKON (UTYphI?
4. Yemy paBeH CTaTUYECKU MOMEHT TIJIOCKOW PUTYPBI OTHOCUTEIHHO
LEHTPaIbHON OCH?
dopma oT4eTa: KOHCIEKT C BHIMOJHEHHBIMU 3a/JaHUSIMU.
IIpakTnueckoe 3ansaTue Ne 8
Tema: OnpeneneHue CKOPOCTEN U YCKOPEHUH ISl TOCTYIATENBHOTO IBUKECHUS.
Heab: o00001EHNE, cCUCTEMATU3ALIMS, YIIIYOJIEHHUE, 3aKPETIEHUE MTOTYyYEHHBIX
TEOPETUUECKUX 3HAHUM;
Oo6opynoBanme: pa3aaTOUHbIN MaTepual
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Metoanueckue yKa3zaHusi: U3y4YUTh TEOPETUUECKUN MaTepUal
X0/ BbINOJIHEHUE: BBIIOJHUTD 3a/1aHHUS.

3aganue:
1. HOBTOpI/ITB 10 yqe6HI/IKy TEMY «KuHemMaTnka Toukmy.
2. BoinummTe AaHHble JUIsl Ballero BapuaHTa (COMVIACHO HyMepaluu B
KypHaJIe).
Ne S, V4, VB, Ne S, Vi, VB, Ne S, Vi, VB,
BapuaHTa | KM | KM/4 | KM./4 | BapuaHTa | KM | KM/4 | KM/4 | BapuaHta | KM | KM/4 | KM/U
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. Paccmotpure npumep pemeHus.

N3 nByxX myHKTOB A M B NPSAMOJIMHENHOTO WIOCCE, HAXOMAIMUXCA OAUH OT
apyroro Ha pacctogauu 100 kM, OTHOBPEMEHHO BBIE3:KAIOT HABCTPEUY APYT APYTY
JIBa BEJIOCHUIIEIUCTAa U JIBMXKYTCSA C MOCTOSIHHBIMH CKOpPOCTSIMU. Benocunenucr,
BBIC3KAOIIUNA U3 A, UMEET CKOPOCTh V 4, @ BEJIOCUIIECIIUCT, BhIE3KAIOIIMUN U3 B, —
CKOpPOCTh v, = 26,6 kM /4. OnipeiesiuTh, 3a KaKoe BpeMs KaXKIblii U3 HUX NPOEIET
paccrosiure 100 kM. Uepe3 CKOJIBKO YacOB U IJI€ OHU BCTPETATCS ?

Pemenue.

l. HaxonuM Bpemsl, 3aTpadyeHHOE INEPBBIM BEJIOCHIIEIUCTOM Ha MPOE3[
OT TOYKU A 110 B:

tas=Sas/va=100/40=251

2. HaxonuM Bpems, 3aTpay€HHOE BTOPBIM BEJIOCUIIEIUCTOM Ha MPOE3[
OT TOYKH B 110 A4:

tea=SB4/ve=100/26,6 =3,75 u.

3. BpemMs u MecTo BCTpeuM BEJIOCHIEAMCTOB Hauboyiee MpOCTO
onpenenuth rpapuyecku. Paccrosnue Mexay nyHkramu A u B, paBHoel00 km,
n300pa3uM Ha Ocu opJuHAT oTpe3koM B 50 MM (puc.202), T.e. B macmtade ps = 2
kM /MM (100 kM =ps - S0 Mm 11 ... pus = 100 kM / 50 kM = 2 KM /MM).

ITo ocu abcuucc OTIOXKUM BpeMsl B

macmrabe W = 0,1 u /mMm (4 wyaca S KM
n300pakeHsbl orpeskoM 40 MM, mosTomy 4 4 8 - B,
[ 100
=W 40 mmu =49/40 mm = 0,1 u /mMm)
[IepBbIil BETOCUTIEAUCT PACCTOSIHUE OT @ 8of-
A nmo B mnpoesxaer 3a 2,5 4. Ero . L.

nepeMenieHne u3o0Opakaercss Ha Trpaduke
npsimoit OB;.

. &
BTopoii BenocumnenuctT paccTosHue OT 20}
B 1o A mnpoesxaer 3a 3,75 4 um ero ¢ s

100

At




nepemelieHre n3o0paxaercs Ha rpapuke npsamoun By A2

Touka C;» mnepeceueHuss 00OMX TIpaUKOB YyKa3blBAET MECTO M BpEMs
BCTPEYH.

Berpeua nmpoucxoautr Ha paccrosiHuu S 4 = 60 kM oT myHkTa A (WM Ha
PacCTOSIHUU.

S 5 = 40 kM or nyHkTa B) yepe3 At = 1,5 4 mocne Havana JBUKEHUS
BEJIOCHUIIETUCTOB.

Eciu BMecTto rpapuueckoro pemieHus MNPUMEHUTh AaHATUTHYECKOE, TO
MO’KHO paccyKaaTb TaKUM 00pazoM.

JlommycTuM, 4TO MECTO BCTPEUH IIPOUCXOAMUT HA PACCTOSHUU S OT IyHKTA A,
a Bpems 10 BcTpeun At , cuuTas OT Hayana JABWKEeHHs. Torga ypaBHEHHE
JBIKEHUS [IEPBOT0 BEJTOCUIIEANCTA IPUMET BUJT

S'=v4 - At ¥ ypaBHEHHE IBUKEHUs BTOPOTO Beyocurenucra S = Sp - vp - At
rae So= 100 kM — pacCTOSSHHE OT MECTOHAXOXKIAEHUS BTOPOIO BEIOCUIEAUCTA 10
NyHKTa A B MOMEHT Havana orcuera (mipu t = 0).

Tak kak sieBbie yacTu ypaBHeHus (1) u (2) paBHBI, TO v4 - At =Sp_vp - At.

Orcrona

At=So/(va+vp) =100/(40 +26,6)=1,5u.

N3 ypaBHenus (1) onpenensiem S:

S=v4-At=40-1,5=60 kM.

4. Pemure cBOM BapuaHT.
5. OTBeThTE HA BOMPOCHI.
6. Crenaiite BBIBOJI.
KonTpoJbHbIE BOIIPOCHI:
1. [laiiTe onpeneneHne KHHEMATHKH.
2. YTO Ha3BIBAIOT TPAEKTOPHUEN?
3. B xakux equHUIIAX U3MEPSIETCA CKOPOCTh?
4. UeMy paBeH MOYJIb CPEHEN CKOPOCTH?
3. B xakux enuHUIIAaX U3MEPSIETCA YCKOpPEHUE?

dopMa 0TYETA: KOHCIIEKT C BBIITOJTHEHHBIMU 3a1aHUSIMU.
IIpakTuyeckoe 3anaTue Ne 9
Tema: OnpeneneHre JIUHEWHBIX W YIJIOBBIX CKOPOCTEW, YCKOpPEHUH st
BpAILIATEIBHOIO IBUYKCHUS
Hesab: ymMeTh pemiaTh 3a7a4u MO ONPEICIICHUIO JIMHENHBIX U YIJIOBBIX CKOPOCTEH,
YCKOPEHUU U1l BPAIlaTEIbHOTO JBUKEHUS
O6opynoBaHme: pa3gaTOYHBIN MaTepHUal
MeToanyecKkue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUal
Xo/ BbINOJIHEHHE: BBINOJHUTH 3aJaHUs.
3ananue:

[ToBOPOT TENIa OTHOCUTENBHO HETIOABUKHOW OCH 3aJ4a€TCS yTIIOM ITIOBOPOTA,
BBIPAKEHHBIM B pajnaHax: ¢@(paxa). HampaBieHue nosoXUTeIbHOro MOBOPOTa
CBSA3aHO C HAIIPaBJICHHEM OCH BpAIIEHUs MPABUIIOM IIPABOr0 BUHTA.

VYrioBasi CKOPOCTh paBHA MEPBOI MPOU3BOJHOM yria MOBOPOTA I10 BPEMEHU

L 0=@(pax/c)
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YTrinoBoe yCKOpeHue paBHO NEPBOM NPOU3BOJIHOMN YIIIOBOW CKOPOCTH IO
BPEMEHU WJIU BTOPOM IIPOU3BOJHON yIJla IOBOPOTA 10 BPEMEHH: €=
0= (pan/c?)

CBsI3p IMHENHOM U YTIIOBOM CKOPOCTEH UMEIOT BUA: V= ® ‘R

HopMalibHOE yCKOPEHHE YaCTHIBI PABHO ©:  ap =v>/R

TaHreHuagIbHOE YCKOPEHUE YaCTULIBI paBHO: &= € - R

[TosHOE YCKOPEHHE PaBHO: a=/ a + a2
OCHOBHOE ypaBHEHUE TMHAMUKH BPAlaTEIbHOTO JBUKEHHUS OTHOCUTEIIHBHO
HETIOIBU>KHOM OCH UMEET BUII: M=1I-¢

rae M- pe3yJbTUPYIOIIMN MOMEHT JIEMCTBYIOIIMX CHJI, |- MOMEHT HHEpLIUU
T€JIa OTHOCUTENIBHO OCH, €- YTIIOBOE YCKOPEHHE.

1)  Marepuanbnas Touka mMaccod m=0,2Kr Bpalmaercs Mo OKPY>KHOCTH
pamuycom R=1,2m. 3aBUCUMOCTb yrila [OBOpPOTa OT BPEMEHH HMEET BUJ
@=(5+2t+3F ) pao. Haiitu B MOMEHT BpeMEHH t=5C YIJIOBYIO CKOPOCTH @,
YIJIOBOE YCKOPEHHE €, IMHEHUHYIO0 CKOPOCTh V, HOPMAJILHOE d;, TAHTE€HUIUAIBHOE d;
Y TIOJTHOE YCKOPEHHE TOUKH d.

2) OnHopoanbii nuck Maccoil m=4 kr u paauycom R=0,4m Bpamaercs
OTHOCHUTEJIbHO OCH, MPOXOJSIIEH depe3 UEHTP AUcCKa U MEPHEHIUKYISIPHOU €ro
IJIOCKOCTH C YTJIOBBIM YCKOPEHHEM £=3paj/c’ moj AeHCTBUEM KacaTENbHOM CUITBI
F, npunoxxennoit k 0601y aucka. Haiitu MoMeHT cwiibl M AeHCTBYIOIINI HA TUCK
ucuny F .

3)  OpHoponHbIll cTepkeHb Maccoi m= 24kr o mHOW [=1,2m
BpalIa€TCs OTHOCUTEIIBHO OCHU MEPIEHIUKYIISIPHONW CTEPKHIO U TPOXOASIIEH Yepe3
€ro LEHTp TaK 4YTO 3aBUCHUMOCTh yTJia MOBOPOTa OT BPEMEHH MMEET BUJ
@=(4t+2¢)pad. HaliTu B MOMEHT BPEMEHH [=5C YIIOBYI) CKOPOCTh (), YIJIOBOE
YCKOPEHUE €, MOMEHT JCUCTBYIOIIEN CHIIBI M .

4) OpnHopoHBIN AUCK Maccol m= 2kr U paauycoM R=0,4m Bpaiaercs
OTHOCHUTEJIbHO OCH TEPINEHIUKYJISIPHOW AUCKY M MPOXOISUIEH uYepe3 €ro IEHTP
TaK 4TO 3aBUCHUMOCTH yIJja IIOBOPOTa OT BPEMEHH MMEET BUA ¢=(5t+1°)pao.
HaiiTu B MOMEHT BpE€MEHU {=6C YIJIOBYIO CKOPOCTh (, YIJIOBOE YCKOPEHHE &,
MOMEHT JIEUCTBYIOLIEN CHIIbl M .

5)  Opnoponubiii cTepkeHb Maccod m= 1,8kr o mmmHOW [=1,2m
BpalaeTcss OTHOCUTENILHO OCH TEPIICHIUKYJISIPHOM CTEPKHIO U MTPOXO/IAIIEH yepes
OJIMH W3 €ro KOHIIOB TaK 4YTO 3aBHCHUMOCTBH YTIJIOBOM CKOpPOCTHU OT BpEMEHU
uMeeT BHI o =(4t+0,2F )pad/c. HalilTu B MOMEHT BpPEMEHHU [=4C YIIIOBOE
YCKOPEHUE & U MOMEHT JEUCTBYIOIIEH CUIIbI M .

KoHTpoJsbHbIE BONIPOCHI:

1.Kak onpenensiercss nuHEWHass CKOPOCTh MaTepUaIbHOW TOUKU?

2. Kak onpenensiercst yrjioBasi CKOPOCTh MaTE€pUaIbHOIO Tena?

3. Kak omnpenensiercss yCKOpPeHHs Ui BpaIATEIIbHOIO JBHXKCHUS
MaTepUaJIbHOTO TeJa?
dopma oT4eTa: KOHCIEKT C BHIMOJHEHHBIMH 3aJJaHUSIMHU.

IIpakTnueckoe 3ansarTue Nel(.
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Tema: Ilpumenenue npuniuna JlanamOepa K pelIeHUIO 3a/1a4 Ha NPSAMOJIUHENRHOE
JIBWKCHUE TOUKHU

Lenab: ymeTh COCTaBIATH YpPaBHEHWS PABHOBECHs Ui pEIICHUS 3a1ad Ha
NPSMOJMHEWHOE IBU)KEHUE TOUKHU.

Oo0opynoBanme: pa3gaTOUYHBIN MaTepual

Meroanuyeckue yKa3aHusi: U3y4YUTh TEOPETUUECKUN MaTepUal

X0/ BBINOJIHEHHUE: BBIIOJHUTD 3a/1aHHUS.

3ananue:

1. [ToBTOopuTs 1O Yy4eOHUKY TeMy «JIBukeHue HecBOOOIHOM
MaTEPUATBHOU TOUKUY.

2. Beinuiute gaHHBIC 714 BallleTO BapuaHTa (COTJIACHO HyMepalluu B
KypHaJIe).

Ne G, F, S, Ne G, F, S, Ne G, F, S,
BApHAaHTa xkH kH M BApHUAHTa kH kH M BapuaHTa xkH xkH 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 40 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 npumep pereHus..
IHpumep.

[To HakmoHHOM MiIockocTh AB nnuHOM 4 M M yrjaom moabema ¢ = 15°
paBHOYCKOpPEeHHO nogHuMaroT rpy3 M Becom G = 200 xkH, nocrosHHOM cuioit F =
65 kH, HanpaBieHHON mnapaUIeNTbHO HAKIOHHOW TJIOCKOCTU. OnpenenuTs,
CKOJIBKO BpeMEHH ToTpedyercs, 4ToObl MEPEeMECTHTh Tpy3 Ha paccrosinue AB
eci KOdhOUIIMEHT TPEHHs MPU JIBIKECHUU TPy3a MO HAKIOHHOW MIOCKOCTH f =
0,05.

Pemenne.

1. N306pa3um Teno M Ha HaKJIOHHOM IUIOCKOCTH C MPWJIOKEHHBIMH K
HeMy cunamMu G u F, a taxxke cunoil tperus R ¢ u HopManibHOM peakuuend R g
HAKJIOHHOM TIOCKOCTH.

Haxonsick monm necTBUEM JTHUX CHJI, TEJIO JBUXKETCA MO HAKJIOHHOU
MJIOCKOCTH € MTOCTOSIHHBIM YCKOPEHHEM a.

2. ['py3 mepememiaercs paBHOYCKOPEHHO, 0€3 HaYaJllbHOW CKOpPOCTH.
Bpems ero ABUXKEHHSI MOYKHO OIPENEITUTh U3
YpaBHEHUS ABUKEHHUS
_S=at?/2 orxyma t = 2S/a, Ho
MpEeABAPUTEIILHO HEOOXOIUMO  ONPEICTUTh
YCKOpEHHE a.

3. Tak kak Trpy3 [JOBHXKETCS C
yckopenuem, 1o cwibl G u F, R ¢ u R
NPUIOKEHHBIE K HEMy, HE 00pa3yloT
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ypaBHOBEIIEHHOH cucTembl. [Ipunoxum x rpy3y M cuiny uneprun F, = ma = Ga /
g, HaIpaBUB €€ B CTOPOHY, MPOTHUBOMOJIOKHYI YCKOpEHHIO a. Temepb cucreMa
natu cun G, F, R ¢, R, F 4 ABAsIeTCS ypaBHOBEUIEHHOM.

4. BriGepeM cucteMy KOOpAMHAT, KaK TTOKa3aHO HA PUC, U CIIPOCIUPYEM
BCE CHJIBI HA OCH X U Y. Toria nojay4um JiBa ypaBHEHUS PABHOBECHS:

dYFx=0;F-Gsina—R¢—F,=0; (1)

YFiy=0; R0n—Gcosa=0.(2)

5. N3 ypaBHeHus (1)

Fu=F—-Gsina—R ¢ Ho cuna tpenus R (=f R ;.

Hopmanbshyto peaknuio R , HalinieM u3 ypaBHeHuUs (2)

R2=Gcos a.

[Toatomy

Fu=F — G sin a — f G cosa = F- G(sina + f cosa).

[ToncTaBuM B 3TO ypaBHEHUE YUCIOBBIC 3HAYCHUS

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

6. N3 Beipakenus Fy, = G/g - a Hailgem yckopeHue a:
a=F.-g)/G=3,6-981)/200=0,18 Mm/c?
7. [ToacTaBuB 3HAYEHHE YCKOPEHUA a B BBIpAXKEHHUE t = \/28/2, HaiiieM

BpCMi MICPCMCIICHUA I'Py3a M 1o Bcen JJINHC HaAKJOHHOU MIOCKOCTH:

t=V2S/a=12-4/0,18 =6,7 c.
4. Pemure cBOM BapuaHT.
5. OTBeThTE HA BOMPOCHI.
6. Cremnaiite BBIBOJI.
KonTpoJbHbIE BOIIPOCHI:
1. Yro uzyvyaer 1uHaMuKa’?
2. Kakas cucrema orcuera Ha3pIBa€TCSl MHEPIIUATIBHON?
3. B 4em cocTouT npuHIMN UHEPIUU?
4. B dem 3akiro4aeTcss OCHOBHOM 3aKOH JUHAMUKN?
3. UeMy paBHO 3HAYEHUE CHUJIBI TSHKECTHU TeJa?

dopma oT4eTa: KOHCIEKT C BBIMOJHEHHBIMH 33JJaHUSIMHU.
IIpakTuyeckoe 3ausitue Ne 11
Tema: PacyeT mpoYHOCTH CKATBHIX M PACTAHYTBHIX 3JEMEHTOB IO MPEIECITbHOMY
COCTOSIHUIO
Heab (o0yuaroniasi, pa3BUBaIOIIas, BOCIUTATEIbLHAS): HAYYUTHCS PUMEHSTh
YCJIOBUE MIPOYHOCTHU MPHU PEUICHUH 3aa4.
O6opynoBaHme: pa3gaTOYHBIN MaTepHUal
MeToanyecKkue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUal
Xoj BbINOJIHEHHE: BHITIOJIHUTH 3a/IaHHUS.
Yka3aHusl K BbINIOJTHEHUIO Pa0oThI:

1. [ToBTOPUTH 1O YueOHUKY TeMy «PacTskeHue u cxaTue».
2. BeinummTe AaHHble JUIsl Ballero BapuaHTa (COIVIACHO HyMepaluu B
KypHaJIe).
Ne G, F, Ne G, F, Ne G, F,
BapuaHTa kH kH BapUaHTa kH kH BapuaHTa kH kH
1 1,4 10 11 1,6 12 21 1,8 14
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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. Paccmotpure npumep perieHusl.
Ipumep.

OnHoponHas xecTkas mmra AB cunolt Tsxkectn G = 1, 2 kH HarpyxeHa
cuioit I = 8 kH. Onpenenutp U3 yciioBus npodyHOCTH auaMeTp crepxHsa CD,
YACPKUBAIOIIETO TUIUTY B TOPU3OHTAIIBHOM MOJIOKEeHUHU; & = 45°, [6] = 150 H/Mm
2

Pemenne.

1. [Tpumensis Mmeton ceuenuid, pacceduem crepkeab CD. OTépocus
BEPXHIOKO €r0 YaCTh BMECTE C MApPHUPOM D, 3aMEHUM HX JIEMCTBUE HA
OCTaBUIYIOCS YaCTh HOpMaJIbHOU cuiiol N. Cuiia TSKECTH IUIUTHI TPUIIOKEHA
IIOCEPEANHE €€ JJINHBI.

2. J{ns onpenenennst cuibl N COCTaBUM YPaBHEHUE MOMEHTOB
OTHOCHUTEJIBHO TOYKH 4 BCEX CUJI, JEUCTBYIOIINX HA IUJIUTY:

- G-AB/2+N-ACsinbd—F-AB=0.

)24 p

1M 1.5Mm

RN
\

N
X

N
: -

Y

Y
A

Orcrona

N=(G-AB/2+F-AB)/(ACsin&)=(1,2-1+8-2)/(1,5sin45% =
16,2 xH

3. [T1omaas momepeyHOro CeYeHUst CTEPHKHS, 00ECTIEYNBAIOIIYIO €r0
IPOYHOCTh, HAXOAUM II0 PacueTHON GopMyJie, umes B Buay, uto N = 16,2 -10° H
u [6] =150 H/mm 2.

A>N/[o] =16,2-10°/ 150 = 108 Mm 2.

4, N3 dhopmyIibl IoaaM Kpyra HaxoAuM JUaMeTp CTEPIKHS:

d=V44/m=4-108/x=11,8 mMm.

OkpyrJisisi 10 YETHOrO YKClia, MPUHUMAaeM 3HaueHue auamerpa d = 12 mm.

4. Pemure cBou BapuaHT.
5. OTBeTHTE HA BOIIPOCHI.
6. CrnenanTte BLIBOI.

KoHTpoJibHbIE BONIPOCHI:
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1. Kak Hy»HO Harpy3uTh npsiMoii Opyc, 4ToObI OH paboTaj TOIBKO Ha PACTIKEHUE
(cxatue)?
2. Chopmymnupyiite 3akoH ['yka. KakoB ¢u3udeckuii CMbICT MOJTYJIsl TPOIOIBHOMN
ynpyrocrtu?
3. YUrto Takoe «mpeaenbHOE HAMPSKEHUE» U YTO TAKOE «PacueTHOE HAIPsHKEHUE»?
4. Yto Takoe JoMmycKaeMoe HaMpsHKEHUE U KaK OHO BBIOMpAeTcs B 3aBUCUMOCTH OT
CBOMCTB MaTepHUaioB?
5. Kak MOKHO JJaHHYIO CTaTUYECKH HEONIPEIETUMYIO CUCTEMY ITPEBPATUTH B
CTaTUYECKHU HEONPEACIUMYIO?
@Popma oT4YeTa: KOHCIEKT C BBIITOJIHEHHBIMU 33/IaHUSIMHU.
IIpakTHuyeckoe 3anaTHe Ne 12

Tema: [locTpoeHue 3M0p TPOAOJIBHBIX CUII U HANIPSKEHUN
Heab: 00001IEHNE, CUCTEMATU3ALIMS, YIIIYOJIEHHE, 3aKPETNIEHUE MTOTYyYEHHBIX
TEOPETHYECKUX 3HAHUM;
OobopynoBanue: pa3IaTOYHBIN MaTepHUal
MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTepUall
Xo/ BbIIOJIHEHUE: BBITIOJHUTD 3a/1aHMUS.
3aganue:

JIByXcTyneH4aTslii cTadbHOM Opyc, JUIMHA CTyNIEHEH KOTOPOTo yKa3aHa Ha
cxeme, Harpy»eHbl ciiiaMu Fiu F2. IIocTpouTs 31ropbl IpOJOJIBHBIX CHII U
HOPMAaJIbHBIX HAIPsHKEHUH 10 ITMHE Opyca. OnpenenuTs yIHHEeHUE

5
E=2-10
(ykopoueHue) Opyca, IpUHSAB MlI]a.
3amaua: Yucnosslie 3HaueHus cui Fiu Fo a Tak e miomaaei nonepeyHbIx
CeYeHUM cTyneHen A1 u Az B3ATh U3 TAOJIUIIBI.

Bapuanr Fi. xH F,, kH Ay, cM? As, oM?
1 22,0 30,6 27 21
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
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@®opma oT4YeTa: KOHCIIEKT C BBIITOJIHEHHBIMU 3a/IaHHUSIMU.
IIpakTnueckoe 3ansaTue Ne 13.
Tema: Pacuer pa3beMHBIX U HE PA3bEMHBIX COEUHEHNN HA CPE3 U CMATHE
Heab: o0000meHHe, cucTeMaTH3alus, YIUIyOJICHHE, 3aKpEIUICHUE MOIYYEHHBIX
TEOPETUYECKHUX 3HAHUI; HAYYUTHCS pelaTh MPAKTHYECKHUE 33/1ayd Ha TEMY Cpe3 U
CMSITHE.
OobopynoBanme: pa3gaTOUYHBIN MaTepual
MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTeprall
Xo/1 BbINOJIHEHUE: BBITIOJHUTD 3a/1aHHUS.
3aganme: Pacuer Hepa3bEMHBIX COCUHEHUN.

3amanue 1
e
! i
S % o=
S d)

EEEY

Onpenennuts MUHUMABHBIA JTUAMETP 3aKJIENKU do U3 pacyeTa Ha cpe3 u
HAaUMEHBIIYI0 TOJIIMHY COEAUHSEMBIX IUIACTUH O M3 pacueTra Ha CMSTHE s
COEIMHEHUS, TOKA3aHHOTO HA PUCYHKE, €CJIM HA HETO IEMCTBYET cuia F.

Bapuant 1 2 3 4 5 6 7 8 9 10

Benuunna
FocHF e | 5 |20 |25 |30 |35 |40 45 150 |55 |60

3aganue 2

| 2

T

ey

Onpenenute JONMyCKaeMyr cuily [ M3 pacyera Ha Cpe3 U HAWUMEHBIIYIO
TOJNIIMHY COEIUHSEMBIX IJIACTUH 0 M3 pacyeTa Ha CMATHE JJIsi COCAUHEHUS,
MOKA3aHHOT'O HAa PUCYHKE, €CJIM JUAMETP 3aKJICNKH do.

o F
8 =
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Bapuant 1 2 3 4 5 6 7 8 9 10
Bemramma 15| 8 6 5 4 3 25 |2 1.5
do , mm

3axanue 3

ey

AT T Fomd

%ﬁ | EEEeE. o

dy

56

>

OnpenenuTs MHUHMMAJIbHBIA JMAMETp 3aKJIE€NKU do W3 pacuera Ha cpe3 u
HAaUMEHBIIYIO TOJIIMHY COEAMHSIEMBIX IJIACTUH O M3 pacyeTa Ha CMATHE NI

COEJIMHEHHUS, TOKa3aHHOT0 Ha PUCYHKE, €CJIM Ha HEro JIEUCTBYET cuia F.

Bapuant 1 2 3 4 5 6 7 8 9 10
Bemrwmna | o\ 475 1as 425 |40 (375 |35 [325 3.0 |2.75
F kH
3ananue 4
B — iL\A F
- F‘\\‘\\ji i AW—F
(=

=l

Onpenenute AONMyCKaeMyro cuily [ M3 pacyeTra Ha Cpe3 U HAHUMEHBIIYIO
TOJNIIMHY COEIUHAEMBIX IJIACTUH 0 M3 pacyeTa Ha CMSATHE JJIsi COCAUHEHUS,

IOKa3aHHOI'0O Ha PUCYHKC, CCJIN ANAMCETP 3aKJICTIKH do.

Bapuant 1 2 3 4 5 6 7 8 9 10
Bemaniia 4 3 |25 |2 |15 |12 |10 |8 |6
do, MM

Pacuer pa3beMHBIX COETUHEHUN
IIpumep 5. Onpenenuts HEOOXOAMMOE KOJMYECTBO OONTOB, OOECIEUMBAIOIIUX
IPOYHOCTh COEAMHEHHUS HA CPE3 M CMATHE, €Cld OOLIasi TOJIIMHA COEIMHIEMBIX
neranei h=10mm, npunoxxennasa Harpyska F=100 kH, nonyckaemblie HanpskeHus
o 1= 1008 Ma; 7, 1= 25MTTa

Lﬁ\

d
|
!

y F

o

SE

Pemienue:
1. KOHCTpYKTMBHO, B COOTBETCTBHM C TOJIIIMHON COCAUHAEMBIX JETaleu
Tak kak ToJImKHA

BbIOMpaeM guamerp OoiTa W3 CIOPaBOYHOM TaOIHUIBL.

Pucynoxk 10.1
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COCIUHIEMBIX JAeTaliell mo ycnoBuio 3amauu 10 mm, u3 Tabmuubl noadepem
cTangapTHeIi 6oaT M10.

2. YcnoBue MpoOYHOCTH Ha CPE3:

r=2 <[, ]
A, :
N3 ycnoBus IpOYHOCTH Ha CpPe3 ONPENETUTh Acp:
i
A==

P
e

Tak xak Q=F=100kH, To
A= 1080-:0
25

3. OnpeaenuTh II0IaIb Cpe3a OJHOTO 0OJITa:

- s 6oTa M 10 o Tabiuie onpeneaIuTh BHYTPCHHHH THaMeTp pe3bObl
dsiyr=8,876 MM.

- ONIPEJSIUTH ILIOIIAIb CEUCHHS 00JITa 10 BHYTPEHHEMY JTUAMETPY
T 314.3876°

T

4. OnpenenuTh HEOOXOIUMOE KOJUISCTBO OOJITOB, 00SCIICUNBAIOIINX
MIPOYHOCTH COSTUHEHUS Ha CPE3:

A, 4000

E 2 64,68
4L 6184

=
= WM agze™

A, = = 61845

, CIIEIOBATENBHO I 00ecreueH s IPOYHOCTH Ha Cpe3
notpedyercs 65 6onroB M10.

5. 13 ycnoBHs IPOYHOCTH HA CMSATHE:

o= 2lo,]

4.,
ONpENEUTh Acy:
& 100 167 .
A, = = ob-19 =833 33"
il 3 BT

6. OnpenenuTs WIONaAb CMATHS OJTHOTO OOTa:

A =d ., k=8876-10=887630¢

7. OnpeaenuTb KOJIUIECTBO O0ITOB, 00€CTICUNBAIOIITNX MPOYHOCTH
COCIMHEHUS Ha CMSITHE:

4, 83333

45, 8876

23

=935
, CJICIOBATENIBHO JIJIs1 00ECTICUeHHSI IPOYHOCTH HA CMATHE
notpebyercst 10 6onroB M10.
8. lna obecrnieueHust MPOYHOCTH COSTMHEHMS Ha CPE3 U CMSTHE

notpebyercst 65 6onroB M10. (Crienyet BriOpaTh HanbOOJbIIEE 3HAYCHUE U3 ABYX
BBIYUCJICHHBIX ).

BapuanTe! 3anaHui:

Bapuant 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 {90 110 | 120

27



[ocM], MIIa 240 250 200 |210 |260 |280 |290 [300 |310 |320

[tcp], MIla 100 | 150 [120 [130 | 140 |150 |155 145 [120 |135

@dopma oT4eTa: KOHCIEKT C BBIITOJIHEHHBIMU 33/IaHUSIMHU.
IIpakTudeckoe 3ausitue Ne 14

Tema: OnpeneneHue riIaBHbIX MOMEHTOB COCTaBHBIX KOHCTPYKIIHM.
Heab: o0oOmenne, cucTeMaTu3alusl, yriryoJIeHue, 3aKPETICHUE MOTyYEeHHBIX
TEOPETUUECKUX 3HAHUM;
O6opynoBanme: pa3gaTOUHbIN MaTepHUal
MeToauyeckue yKazaHusi: U3yUYUTh TEOPETUUECKUN MaTepua
X0/ BbINOJIHEHHE: BHITIOJIHUTH 3a/IaHMUS.
3aganue:

Brruucnuth riaaBHbIC HEHTPATIbHBIE MOMEHTHI HHEPIIUU COCTABHBIX CEYEHUH.
[Ipu pacuere BOCHOJIB30BAThCS JAaHHBIMH TaOJIMIIBI, BBIOpPAB HEOOXOIUMBbIC
BeJIMUMHBL. ['eomMeTpudeckre XapakTepUCTUKH CTAJIM TOpsueKaTaHOW BBIOpATh MO
I'OCT 8239-89 (banku neytaBpoBbie) u ['OCT 8240-89 (11IBemnepsr)

AT TR T T T ETEEE 5 FETILTES
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[Tapasmetp

1|{2|3(4]|5|6]|7|8]|9
Nt wmsenncpa (10 |12 |14 |16 |18 |20 |22 |24 |27
Nt amyraspa |10 |12 |14 |16 |18 |20 |22 |24 |27
a, MM 8 |10 |12 |14 |16 | 8 |10 |12 |14
C, MM 10 |15 |20 (25 |30 |10 |15 |20 |25

IIpumep BBINOTHEHUSA
Bprancnnts riaaBHbIE HEHTPAIbHBIE MOMEHTBI HHEPLHUH IUNIOCKOTO CEYEHUS.
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Pemenne
1. YeptuMm yeptex B Macmtade 1:2
2. IIpoBoauM OCH KOOpAMHAT U OTMEYaeM TOUKy O
3. PazbuBaem cioxHyo (GUrypy Ha mpoCThIe
I — mpsAMOyTOJIBHUK
II - mpsAMOYTOJIBHUK
III- nByTaBp
IV- nByTasp
4. BerunciaeHueM U U3 Tabiuil (CM. IPUIIOKEHHUE) HAXOAUM
A, =A,=25-2=50cm’

- IS AByTaBpa Iuomagp 2 — A = 26,8 o

h=200wg b =100 Mmm,d =5,2 mm,t = 8,4 MM, |

- JId IIPpAMOYTOJIBHUKA

= 1840 cm®, I, = 115 cm* )

( x
¥ x,
*. 7,
xJ=xl
X,
7 G
— S
-
x,
8 C,
J T A
SUENENES
KJ \ h
P ey "

X
b, b, al
25cM

[Tnomans Beelt purypor
A=A +A, +A;+A; =50-24268-2=153,6 cm?

5. OT™MeuaeM NOJI0KEHHE IIEHTPA TSKECTH U KOOPIAUHATHI KaX10M (QUTYPBI

Cy C,
X, = 25/2=125 cm X, =25/2=125cm
Vi =2+20+2/2=23cM v, =2/2=1cm
G, C,
10
Hy =—=>5cM X, =23—5=12
2
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y3 =20/2+2=12 ys =20/2+2=

6. CTaTHUeCKU MOMEHT OTHOCHUTEIILHO OCH

Sy = Z"’i}":ﬁi Vi T Ay Y, T Ay Vs ALY,
=50-23450-14268-12+26,8-12 = 1843,2 em*

S =Zﬁx=ﬁl-xl+ﬂz ¥, + Ay HAL x,
=50-125+50-125+ 26,8-5+ 26,8- 20 = 1920 cu*

7. Koopaunara Touku C

S, _1920
x = —_— = = B m
" A 153.6
_ Sy _ 18432 _
¥Ye T4 1536 12 cu

8. Ha ueprexe ormeuaeM mnonoxenue touku C (12,5; 12) u yepe3 Hee

MPOBOJINM IIEHTpaIbHbIE (TJIaBHBIC) OCU *ou Yo
9. OT™MeuaeM Ha 4YepTEkKE M BBIYUCIISIEM PACCTOSIHUS OT IEHTpPa TSHKECTH

KaXk101 QUIypHI 0 HEHTPAILHOM ocu “op Yo

a, =y, —y¥.=23-12= b, =0

_ by =x.—x;=125-5=7
= 0 CcMm
a, =0 b,=x,—x,=20—-125=

10. OceBoit MOMEHT UHEPLIUHU JUTSl KaXKA0U (PUTYpPBI
__bh*® 25.2°

I =1,=—= = 16,6 om®
212 12
L. =1 hb® _ 2-257 2604,16 cnr*
= " = —_— = N m
vio w12 12
I, =1, =1840 cm*
= 115 cm?

Lz =1,
11. OceBoil MOMEHT MHEPLIUHU OTHOCUTEIBHO TJIABHBIX OCEH
A] Ixc\ = Ixnl + Ixnﬂ + Ian+Ixn4
L, =L,+al-A =166+ 11%-50 = 6066,6 cn*
L, =L,+aj-A, =166+ 11%-50 = 6066,6 cm*
=1, +aj-A; = 1840+ 0%-26,8 = 1840 o*
s = L +a3-A, = 1840+ 0* - 26,8 = 1840 ov*
I, = 6066,6+ 6066,6 + 1840 + 1840 = 15813,2 cur*

xa

Bj Iyu:u = Iyu:ul + Iyn: + Iyu:-3+Iy|:|4
=1L, + b} A, = 2604,16 + 07 - 50 = 2604,16 cn*

—

o3

I

vol

o2 =L, +b3-A;, =2604,16 + 07 - 50 = 2604,16 cm*
o3 =L +bi-A; =115+ 7,57+ 26,8 = 1622,5 cm*
vos = Ly +bi-A, =115+ 7,5%- 26,8 = 1622,5 cm*
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Lo = 260416 + 2604,16 + 1622,5 + 1622,5 = 8453,32 en®

KoHTpOJIbHBIE BOIIPOCHI.
1. YUTto Takoe CTaTUYECKUIl MOMEHT CEUCHHUSI?
Kak onpenensieTcs CTaTUUECKUM MOMEHT CEYEHUS] OTHOCUTEIIBHO HEUTPAIBHOM
ocu?
2. YeMy paBeH CTaTUYECKU MOMEHT CEYEHHUS OTHOCUTEIBHO LIECHTPAJIbHOU OCH?
3.YUT0 Takoe 0ceBOl MOMEHT MHEPLIMH CEUCHUS U B KAaKHX €IMHUIIAX OH
u3MepsaeTcs?
4. KakoBa 3aBUCHUMOCTb MEXIY OCEBBIMU MOMEHTAMH UHEPIIUU OTHOCUTEIBHO
napasuielIbHbIX OCei?
5. Kakue ocu, mpoBeleHHBbIE B IIOCKOCTH CEUEHHS, HA3bIBAIOTCS TJIABHBIMU?
TJIaBHBIMU LIEHTPATbHBIMHU?
6. Kak onpenensitorcsi oceBble MOMEHTHI HHEPIUHU CI0KHBIX COCTABHBIX CEYEHUN?
dopma oT4eTa: KOHCIEKT C BHIMOJHEHHBIMU 33JJaHUSIMU.

IIpakTuyeckoe 3ausiTue Ne 185.
Tema: Pacuer BamoB um ocerl Ha KpydeHue. [locTpoeHue smop KpyTAIIHX
MOMEHTOB
Heab: o00001IeHNE, CUCTEMATU3ALIMS, YIIIYOJIEHHUE, 3aKPETIEHUE MTOTYyYEeHHBIX
TEOPETUUECKUX 3HAHUM;
O6opynoBanme: pa3gaTOUHbIN MaTEpHUal
MeToauvecKkue yKa3aHusi: U3yUYUTh TEOPETUUECKUN MaTeprall
Xoj BbINOJHEHHE: BBITIOJIHUTH 3a/IaHHUS.
3apanue: /s ctanpHOro Bana (puc. 13) mocTpouTh 3MIOPY KPYTALIUX MOMEHTOB;
OMPENIEeNUTh TUAMETP Baja Ha KaXJIOM YYacTKE M TOJIHBIA YroJl 3aKpy4YUBaHMSI.
JlaHHBIC 17151 pa3IMYHBIX BAPUAHTOB yKa3aHbl HA Ta0u. 13.
P =03R:2 =03R.F, =0.2R.

MomHOCTH Ha 3y0UaThIX KojiecaX MPUHATH

VYkazanwue. [lonyuyeHHoe pacyeTHOE 3HAUYCHHUE AuUaMeTpa (B MM) OKPYTJIUTH
JIo OJyvpkaiiero 0OJIbIIEro yncia, okanunparomierocs Ha 0, 2, 5, 8, wim mo CTC-B
208-75.
IIpumep. /[Ins crampHoro Bana (puc. 13, a) NOCTPOUTH SBOIOPY KPYTAILIUX
MOMEHTOB, OINPEACIUTh U3 YCIOBHUS MPOYHOCTH TPeOyeMble TUAMETPhI KaKIOTO
y4acTKa M YIJIbl 3aKPYYUBAHUS STUX YYACTKOB.

YrioByr0 CKOpOCTh Bajla  IPHUHSITH = Iﬂi}p&HfC’ JIOTTyCKaeMoe
L7y ] = 30Ma , MOAYJIb CABUTA G=08-10"Miia

Py=8 kBr Py =12 kBt Pi=30kBr |P=10kBr

\2—:71 yu, ‘\3—5«1 V.

(e

0,08 M

HaIpsHKEHNE

b

LT
TTTITTTTT] ‘ ‘ Mg, HeM
—80 )

Pucynoxk 13
31



Pemienue. Ban Bpamaercs ¢ mOCTOSSHHOW YTJIOBOW CKOPOCTBIO, CIEAOBATENIBHO,
CHUCTEMa BpalaIOIINX MOMEHTOB ypaBHOBEIIEHA. MOIIHOCTh, MOABOAMMAS K Baly
0e3 moTephb Ha TPEHHE, PAaBEH CyMME MOILHOCTEH, CHUMAeMBbIX C Baja:

P=P +P. +P, =10+12+8=30rBz

2. OnpenerngeM Bpalaromie MOMEHThI Ha IIKUBAX:

M o= 223000 on
5 106 .
Moo e
£33 Ty :
F.
T 104 :
M, =22 2310 ey
) 100

3. JIms moCTpoeHHs SIMIOPHI KPYTAIIUX MOMEHTOB pa3OuBaem Opyc Ha Tpu
y4acTKa, TPAaHULAMHU KOTOPBIX SIBJISIOTCA CEUECHUS, B KOTOPBIX MPHUIOKEHBI
BHEIIHME MOMEHTHI. B mpeenax Kaxa0ro y4acTka 3Ha4CHUSI KPYTSAIIUX MOMEHTOB
TaKOBBI:

M, =-M, =-30H-u

M., =—M, — M, =-80-120 =—200H M
M., =M, -M, +M, = 80 -120+300 =100H M _

b

[1o HailIeHHBIM 3HAYEHUSIM CTPOUM JMIOPY KPYTAIUIMX MOMEHTOB (puc.3,0).
4. N3 yciioBuUs MPOYHOCTH HA KPYUYEHUE

= - T f . 23
W, e e =024°

} ii}f} 107
= 28MuM
i}’} 0.2 -39

5. OHpGI[CHH@M yroa 3aprqI/IBaHI/Iﬂ Bajia Ha Ka)JJOM y4acTke 1o (popmyiie
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rac < - HOJIIPHBIM MOMCHT MHCPIIHMH CCUCHMU.

- M 11807
Iy = =0dd ¥ Sad G
JIJ1st KpyTIoro ceu4eHust 32 , TOT/1a . .o
Yron 3aKkpy4uBaHus
M L1807 _80-107-11-10°7 1807 _ o1s°
314-01d°G 0 3.14-01-25°-8-10° ’
UMl 1807 20010710107 1807 _ .o
3.14-01d1G 3.14.-01-35%-8.10° T
ML 1807 10°.0.08 107 -180°
_ Ml _100-107-0,08-10° 1180 —0.20°

3.14-014:G - 3.14-0.1-28%-&.10°

Orper: & = 25wand,; =35wad, = 28mnmo, = 01670, =-038"1¢, =0.25"

BapI/IaHTLI 3aJlaHUN
P, P

==} ‘v 5% ==$ = Py Py
M| 09Mm é b =
\ 05 P‘ 59
2\1 L|? 1’
; 2M | 04M D'Ht‘

0,7mM {]4»1 OSI\-___I

|U4m]06m|09\1 0,4M osmlow

KoHTposbHbIE BONPOCHI U 3aJaHUS
1. Kakue nedopmanvivi BOSHUKAIOT NPU KPYUEHUH?
2. Kakue runotesbl BBIIOIHSIOTCS MU Aeopmanuy KpyueHus?
3. I3MeHsAr0TCA 1 JJIMHA U AUaMETp BaJla IOCJIe CKpYYUBaHUA?
4. Kakue BHYTpeHHHE CUIIOBbIE (PaKTOPBI BOBHUKAIOT MPU KPyUEHUU?
5. YUTo Takoe paliMoHAIbHOE PacloioKEeHUE KoJieCc Ha Bary?
@®opma oT4YeTa: KOHCIEKT C BBIITOJIHEHHBIMU 3a/IaHUSIMHU.
IIpakTHuyeckoe 3anaTue Ne 16

Tema: IlocTpoeHue »>mIO0p MNPOAOJBHBIX M HOPMAIbHBIX HANPSOHKEHUW IIPU
PAaCTSKEHUU U CHKATHUU.
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Hean: o0o00meHne, cucTemMaTH3anus, yriryojieHue, 3aKperieHue MOy YeHHbBIX
TEOPETHYECKUX 3HAHUM;

Oo0opynoBanme: pa3gaTOUYHbIN MaTepual

MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUYECKUN MaTepUall

Xo/ BbINOJIHEHHE: BBITIOJHUTD 3a/1aHHUS.

3aganue: J[1s1 3a1aHHOTO CTYIIEHYATOT0 Opyca MOCTPOUTD SMIOPBI MPOJOIBHBIX
CHJI U HOPMAJIbHBIX HAaNPsKEHUH, ONpesleUTh yAIuHeHne (yKopoueHue) opyca,
BBIIIOJIHATB ITPOBEPOYHBIA pacyeT 110 IPOYHOCTH.

CranbHON IBYXCTyNEHYAThI OpycC, JVIMHBI CTYNIEHEH KOTOPOIro yKa3aHbl Ha
puc.l (cxemwr 1-10), narpyxken cunamu F; F; u F3; IloctpouTs 3miopsl
OPOAOIBHBIX CHJI U HOPMAJBHBIX HAMpsDKEHUM 1Mo anmuHe Opyca. OmnpenenuTsb
IepeMeNIeHne CBOOOJHOrO0 KoHua Opyca, mpunss E=210° MIla. Yucnosbie
3HaueHus cwi Fi, F> n F3, miuomany nmonepeyHsiX ceYeHun cryneHen Ay u A2 s
CBOET0 BapuaHTa B3SITh U3 TaOJINLIBI.

Bapuaur | Fi,kH | F2, kH |Aj, cm? As, 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 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
1 A, 6. A1
2 A, A,
E: F, F, E
IO e 1 N T R EE— s
0.3 M 05m [05M102m 035 0350.1] 06 0.1
e A 7 A
Ay A;
F F, ﬁ?l F. F £
-4 » i— A M
.25 .4 25
2 N 0A 07w —03w|_ 05 ] 04 04
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@dopma oTyeTa: KOHCIIEKT C BBHITTOJITHCHHBIMU 33 IaHUSIMH.

IIpakTueckoe 3anaTue Ne 17.
Tema: [TocTpoeHue 3mOp MONEPEYHBIX CHUIT U U3TUOAIOIINX MOMEHTOB
Hean: 00001IeHNE, cCCTEMaTHU3aIIUs, YIUIYOJIeHNE, 3aKPEIJICHHUE MOTyYeHHBIX
TEOPETUYECKUX 3HAHUM;
O6opynoBanme: pa3gaTOUHbIN MaTepHUal

MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTepUall

Xo/ BbINOJIHEHHE: BBINOJHUTH 3aJaHUs.
3apanue: [locTpouTs 3MIOPHI MOMEPEYHBIX CUIT U U3THOAIOIIUX MOMEHTOB

BAPUAHTEI 3AJJAHMIA
BapuaHT M, H F, xH a, M B,M | C,M
K M 0. .
1 M F 10 15 20 2 3 2
q

i It

 ~
2 M i F 15 7 10 1 4 2

| ‘ t b J.cl

'la\ 1 a1
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dopma oT4eTa: KOHCIEKT C BHIMOJHEHHBIMU 33JJaHUSIMU.
IIpakTuyeckoe 3ansiTue Ne 18-19.
Tema: Pacuer u mog0op ceueHus Oanku Ha OTIEPEUHBIN U3THO.

He.]IbZ O606H.ICHI/IC, CHUCTCMaTHU3alusi, yrHY6HCHI/IC, 3aKPCINNICHUC ITOJTYYCHHBIX

TCOPCTUUCCKUX 3HaHHﬁ;

O6opynoBanme: pa3gaTOUHbIN MaTepHUal

MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUall

XOI[ BbINMOJIHCHHUEC: BBIIIOJITHUTD 3aJaHUs.
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3aganme:

[Tpumep.Jlnst 3agaHHON CXeMbl KOHCOJIBHOU Oanmku TpeOyeTcs MOCTPOUTH
DIIOPBI  MOIEPEYHOM  CHUJIbI Q wuw  w3rubaromero  MomeHTa M,
BBINIOJIHUTDH TPOEKTUPOBOYHBIN pacyeT, nogo0paB Kpyrioe ceueHue.

Marepuan — aepeBo, pacyeTHOe compoTuBieHue Mmarepuana R=10Mlla,
M=14xH-m,q=8xH/m
q M

/ (

4 0

0,84 0.42 0,14

CtpouThb 3MI0pEI B KOHCOJIBHOM Oalike ¢ JKECTKOM 3aJeKON MOXKHO JIBYMs
crioco0amMu — OOBIYHBIM, MPEBAPUTEIIBHO OMPEACIIUB OMOPHBIE peakiuu, u 0e3
OMpENECNICHUs] OMOPHBIX PpEAKIUM, €cCAU paccMaTpuBaTh Y4YacTKW, WA  OT
CBOOOJIHOTO KOHIIa OaJIku M OoTOpachkiBas JEBYIO 4acThb ¢ 3ajenkoil. Iloctpoum
AMIOPBI OOBIYHBIM CIIOCOOOM.

1. Onpenenum onopHBIE peaKIUU.

PaBHOMEpHO pacmpeneneHHy0 Harpy3Ky q 3aMEHUM YCIOBHOM CHIIOW
Q=q'0,84=6,72 kH

B  kecTkoil 3ajenke TpU  ONOPHBIE PEAKIUU —  BEpPTUKaIbHAasi,
TOpU30HTAIbHASA U MOMEHT, B HAllIEM CJIy4ae rOpU30HTalIbHas peakuus paBHa (.

Haitnem BepTuKanbHYIO peakuuio Oonopel Ra u OnopHeld MOMEHT Ma u3

R,—Q=0==R,=0Q =06,72xH;
ZMA=O —042Q+M—-M;=0 M,=-042Q+M =11,18kH M
ypaBHEHHI paBHOBECHSI.

2. CTpouM 3010pYy MONEPEYHBIX CUII.

Ha mepBrIxX IBYX ydacTKax cIipaBa MorepeydHas cujaa OTCyTCTByeT. B Hauane
ydacTKa ¢ paBHOMEPHO paclpe/ieieHHON Harpy3koi (cnpasa) Q=0, B 3ajenexe —

R,=672kH
q M
4 0
0,84 042 014
M.=1118xHwu
Okt
6,72
M, kHu
11,18 6‘%

BEJIMYMHE peakuu Ra. "
3. Ins  TOCTpOEHMsI DHIOPHI M3rMOAIONMMX MOMEHTOB M  cocTaBuM
BBIPAKEHUSI JUISI UX OMNpEAESICeHUs Ha y4acTKax. DMIOPY MOMEHTOB MOCTPOMM Ha
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paCTAHYTBIX BOJIOKHAaXx, T.C. BHM3.

VYyacTok 1: VY4yacTok 2:
qx?

M, =M = 14 xHu M,=M-%

2
x=0 M, =14xHm
x=084 M,= 11,18 kHm
x=042 M,= 13,3kHm
4.1TpOoCKTUPOBOYHBIN pacyer, TO €CTh MOA00p Pa3MepOB IOINEPEUHOTO
CEUCHUSI.

MakcuManbHbI U3rubarmuil MOMEeHT ¢ 3mopbl M=14 kH-Mm. Onpenenum
OCEBOM MOMEHT CONPOTUBIICHUS CEUCHUS

32-14-10°

————— = 0.242m = 25cm
314-10-10

Takum 00pa3om, moadOHpaeM CeYeHHUE C TUaMETPOM 25 CM.
Tabsuia BApuaHToOB

Homep Cxema a, qQI=qs, qQz, Fi, Fa, Fs, M, M,, M,
CTPOKH 1o puc.2 M kH/™m | xH/m xH xH xH kHMm kHMm kH™m
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
10 10 0,8 25 20 25 20 40 25 20 40

1 cxema 2 cxema
d: M
el

Q2 F:  EENEEEEEEN
1 1 3y g: 1 F.
3 -l
I EEEEEEENE: FUPRNS - SR [N - SR - S
- a ! ] a e a - a}
-l - = 2
@ ENEENEEEREN
r

-l

A BN 1F= e a2 . oa s T
- a L =T - 5
6)
3 cxema 4 cxema
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dopMa 0TYETA: KOHCIIEKT C BBIIIOJIHEHHBIMU 3a1aHUSIMU.
IIpakTueckoe 3ansatue Ne 20.

Tema: Pacuer Ha yCTOMYMBOCTD CKATBIX CTEPIKHEM.
Heab: o0000meHne, cuctemMaTu3aus, yriyOJIeHHEe, 3aKpeIICHUE MOYYEeHHBIX
TEOPETUUECKUX 3HAHUM;
Oo0opynoBanme: pa31aTOUYHBIN MaTepHUal
MeTtoanyeckue yKa3aHUs: U3yYUTh TEOPETUYECKUN MaTepUall
Xo/ BbINOJIHEHHE: BBINOJHUTH 3aJaHUs.
3ananue:

Pacyer Ha yCTOWYMBOCTH 3aKJIIOYAETCA B OMNPEACICHUM JOIMYyCKaeMOU
CYKUMAIOILIEN CUJIbI U B CPABHEHHUM C HEW CHJIBI JICHCTBYIOLIECH:

PP Fl=7% PSS

[sy]’

rae F — gelictByromias cxumaronasi CHia;

[F] — nmomyckaemas cxxkumaroiasi Cuiia, 0O€CreuyMBaeT HEKOTOPBIA 3amac
YCTOWYHUBOCTH;

Fxp— xputnueckas cuia;

[sy] — momyckaembiii K03 PUIMEHT 3amaca yCTONYUBOCTH.

OOGbruHO 1151 cranew [sy] = 1,8 —3; s uyryHa [sy] =5; 1 aepeBa [sy] =
2,8.

3HaTh YCIIOBHE YCTOMYMBOCTH CXKATBIX CTEPKHEH, dopmyisl Diiepa ams
OTIPEJICIICHNS] KPUTUYECKOW CHIIBI, HSMIUPUYECKHE (POPMYNbl JJisi PacyeTOB
KPUTHYECKOTO HAMPSKEHUSI U KPUTHYECKOM CHUJIBI.

YMeTh BBINOJHATH MPOBEPOUHBIE PACUYEThl HA YCTOWYMBOCTH CXKATBIX
CTEPIKHEM.

[TopsinoK BBINTOJIHEHNS pacyeTa Ha yCTOMYMBOCTD
40



1.IloueHnne cBeneHUN O MaTepUale CTEPAKHS I ONPENEIICHUS NIPEAEIbHON
THOKOCTHU CTEPIKHSI PACUETHBIM ITyTEM HJIU O TabIuIE:
2
mE

Aapen = .
pc,q
D‘m‘

2. llomydeHue CBeJEHUH O TEOMETPUUECKHX pa3Mepax IOMNEePEeYHOTro
CEUCHHUs, JUIMHE U CIOCOo0axX 3aKperieHUs KOHIIOB JUIsl OINpEAeNICHUs KaTeropuu
CTEpPKHS B 3aBUCUMOCTHU OT THOKOCTH:

. ﬂ'jmin
mn A 3

riae A — Tionmaab ce4eHus; Jmin— MUHUMAJIbHBI MOMEHT WHEpIUU (U3
OCEBBIX);
pel

: ¥
tmin

U — K03(QGULKUEHT NPUBEICHHON IJTUHBI.
3. BeiObop pacuetHbix (OpMyJS sl ONpEAeSieHUs KPUTUYECKON CUIIBI U

KpI/ITI/I_"IGCKOFO HaHpg)KeHI/IH.
[Ipu Ao < A < Appen — pacHer no sMnupuHeckum dopmynam.
IIpu A > Anpes — pacyer no dopmyae Sinepa.

4. IIpoBepka 1 obecreyeHne yCTONIMBOCTH.

[Ipu pacuete o ¢popmyiie Ditnepa ycaoBUE YCTOHYUBOCTHU:
FeBe, g o TEJmn
fol’, o R
F — neiictByromias cxxumaroias cuia; [Sy| — gomyckaemblid Ko puiment
3amaca yCTOM4YMBOCTH.

IIpu pacuere no popmyie ScuHCcKOro

raea, b— pacueTHble KOI(PPUIUEHTHI, 3aBHUCSIIIHE OT Marepuana
(BemMuMHBI KO3 (HULIUEHTOB MPUBOAATCS B CIIPAB.TAOIUIIE)

Fi
an = t?,;p..r‘i; F % {S_]iu
¥

B cnydae HeBBINMOSHEHUS YCIOBUN YCTOMUUBOCTH HEOOXOJUMO YBEITUYUTH
IJIOMIA/(b MOMEPEYHOTO CEUCHMUS.
Nuorna HeoOXoAuMO OMNpenenuTh 3amac YCTOWYMBOCTH MPHU 3aJaHHOM

Harpy>X€HUH:
F
AL T
=7

[Ipu npoBepke yCTOMYMBOCTH CPABHUBAIOT PACUETHBIN 3aI1aC BEIHOCIUBOCTHU
C JOMYyCKAEMBIM:
Sy < [3:!]-
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3agaua Ne 1 (mpumep penieHusl)

L A

[TIpoBepuTh yCTOMUUBOCTH CTEPKHA. CTEPHKEHD JIIMHOM | M

F=-82xH 3alIEMJICH OJIHUM KOHLIOM, ceueHne — mBesiep Ne 16, marepuan
— C13, 3amac ycTOMYMBOCTH TPEXKPATHBIA. CTEPKEHD HATPYKEH
cxumaronieit cusoit 82 kH (puc. 37.4).

PAcCUETHYIO CXEMy C YKa3aHHEM pa3MepoB

1. OmpenenseM OCHOBHBIE T'€OMETPUYECKHUE TMapaMeTphl

I=1Mm Pemenne:
N300pazuth
Harpy3KHu.
77T
Puc. 37.4

ceuenus crepxkasa o 'OCT 8240-89. Ieemnep Ne 16: miomanb

ceuenus 18,1cM?; MUHUMAIBHEIA OCEBOM MOMEHT cedueHuss Jy =
63,3 cM*; MUHMMAJILHBIN paMyC HHEPIMU cedeHns L= 1,87cMm.

2. OmnpepensieM KaTeropuio CTEPKHS B 3aBUCUMOCTH OT THOKOCTH.
[Ipenenbuas rubkocTh Ay Marepuana Ct3  Agpen = 100.
Pacuernas rubkocth crepxus mpu aauHe 1 = Im = 1000Mm

A=

2.1000
18,7

= 106,95.

PaccunThiBaeMblIil cTepKeHb — CTEP)KEHb OOJIBIION THOKOCTH, pacyeT
BesieM 1o popmyie Ditiepa.

= 'IT"Eij-n : =
P ="pr ¢ P =
[F] = Fip/l8y]-
312

3,14%.2.10°.63,3 - 10°

[F] = =~ = 105,5xH.

(2 1000)2
3. Jlomyckaemasi Harpy3Kka Ha CTepKEeHb

4. YcinoBue yCTOMUUBOCTH

= 312000H = 312kH.

F < [Fy);
82kH < 105,5xH. YcroitunBocTh cTepkHs o0ecreyeHa.
Bapuant 1 2 3 4 5 6 7 8 9 0
LM 4 3 4 5 6 5 3 4 5 6
Cxema Ne 1 2 3 4 5 6 1 2 3 4
matepuan | Cr3 C13 C13 Cr3 Cr3 C13 C13 Cr3 Ct3 Ct3
F, xH 75 80 81 70 86 90 75 73 82 80
ceuenue | JIpyrta | JIBytaB | JIBytas | llIBemne | [IBytaB | [JByTtaB | JByTaB | JByTtaB | JIBytaB | IllBemn
Bp p p p p p p p p ep
40 30 30a Nel4 Ne 33 36 55 Ne 50 70 Ne 16

@Popma oT4YeTAa: KOHCIIEKT C BBIIIOJIHEHHBIMU 33/IaHUSIMHU.
IIpakTueckoe 3ansaTue Ne 21.

42




Tema: Pacuer Ha KOHTakTHYIO yCTaJOCTb M YCTaJIOCTh MpPH H3rHOE 3yObeB
3y04aThIX KOJieC

Heas: OcBOUTh METOJAUKY pacyéTa Ha KOHTAKTHYIO MPOYHOCTb U H3THO
nepenaay.

- Hayuuthcs onpenensth reoMeTpruuecKue napaMmeTpbl nepeaadmu.

- Hayuutbcs onpenensaTh pacu€THbIE KOHTAKTHBIE HANPSHKEHUS U PACUETHBIE
HaIpsHKEHUS Ha BBIHOCIUBOCTH TIpU U3THOE.

O0opynoBanme: pa3gaTOYHbIN MaTEpHUal
MeToauvecKkue yKa3aHUsi: U3yUYUTh TEOPETUUECKUN MaTeprall
Xo/1 BbINOJIHEHHUE: BBIIOJHUTD 3a/1aHHUS.

3amanue. BpiOpaTe MaTepualn, Ha3HAYUTh TEPMHUYECKYI0 OO0OpabOTKy u
OIPENETUTh J0MyCKaeMble HAMPSDKEHUS Ha KOHTAKTHYIO U M3TUOHYIO MPOYHOCTD
JUTSI TISITH BAPUAHTOB TEPMUYECKON 00pabOTKH.

Teopernyeckoe 000CHOBaHUE

B 3aBucuMocTM OT BHJA W3JENHs, YCIOBHM €ro B3KCIUTyaTallud M
TpeOOBaHMI K Ta0APUTHBIM pa3MepaM BHIOMPAIOT HEOOXOIUMYIO TBEPIOCTh KOJIEC
U Marepuanbl i1 MX U3roToBJeHUs. JJI1 CHIIOBBIX TNepeiad dyalie BCero
npuMeHstoT cranu. llepenaum co crajgbHBIMM 3yOuYaThIMU KOJIECAMH HMMEIOT
MUHUMAJIBHYIO MacCy U ra0apuThl, IPUUYEM 4Ye€M MEHbIIE TradapuThl, TEM BBIIIE
TBEPAOCTh pabOUMX MOBEPXHOCTEH 3yObhEB, KOTOpas, B CBOIO Ouepe/b, 3aBUCHUT,
KaK OT MapKH CTajii, TaK ¥ OT BUJIa TEPMUUECKON 00pabOTKH.

Ha npakTrke B OCHOBHOM IPUMEHSIOT CIEAYIOIIHNE BAPUAHTHI TEPMUUYECKON
00paboTku (T.0.):

1. T.o. xoneca- yny4duienue, TBepaocts 235... 262 HB;

T.0. IIIECTEPHHU- yIyUllleHHue, TBepaocTh 269...302 HB.

Mapku craneid oIMHAKOBHI 7151 Kojeca u mectepHu: 45, 40X, 40XH, 35XM
u ap. Jnsg npsMo3yObIX KoJjieC TBEPAOCTh HIECTEPHH AOKHA ObITh Ha 30-50
enunul] bpunemis Oombiie, yeM TBEpAOCTh Kojieca. st Koco3yObIx Kojec 3Ta
Pa3HOCTh JIOJDKHA OBITH IO BO3MOXKHOCTM HauOousblied. 3yObsi Koiec wu3
yIIy4IlIaeMbIX CTajeil XOpOIIO MpUpadaTHIBAIOTCS U HE IMOABEPIKEHBI XPYIKOMY
pa3pylIeHHIO, HO UMEIOT OIPaHUYEHHYI0 Harpy304HYIO ClIOCOOHOCTh. [Ipumensitor
B clIabOHArpy’KeHHbIX M CpeJHEHarpyKeHHbIX nepenadax. O0nacTb NpUMEHEHUs
yJIy4IIEHHBIX 3y04aThIX KOJEC COKpAIlaeTCsl.

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

T.0. LIECTEPHU - yaydlleHue u 3akaika TBY, TBepIOCTh MOBEPXHOCTH B
3aBucuMmoct oT Mapku ctamu 45..53 HRC. TBepmocTth cepaueBuHbl 3y0a
COOTBETCTBYET TepMooOpaboTKe yiydiieHHe. Mapku cTajeil OJuHaKOBBI IS
koJieca u mectepuu: 40X, 40XH, 35XM u ap.

3. T.o. Koseca ¥ IECTEPHU OJTMHAKOBAS - yIydlleHne U 3akayika TBY,

TBEPJIOCTh IOBEPXHOCTH B 3aBUCUMOCTH OT Mapku cramu: 45...53 HRC.
Mapku craneir oguHakoBbl Juisi kojeca u mecrepau: 40X,40XH, 35XM u ap.
3akanéHHple KoJiéca HE NPHUPa0daTHIBAIOTCS, IMOATOMY pPa3HOCTh TBEPAOCTU
HIECTEPHU U KOJIECa HE HyXHa.
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4. T.o. xoneca - ymydmienue u 3akanka TBY, TBepIocTh MOBEPXHOCTH B
3aBUCUMOCTH OT Mapku ctanu 45...53 HRC;

T.0. IIECTEPHH - YJIy4dlUIeHUE, IIEMEHTauusi W 3aKajka, TBEpPIOCTb
noBepxHocTH 56...63 HRC. Marepuan mecrepnu - crtanu Mapok 20X, 20XH2M,
18I'T, 12XH3A u ap.

5. T.o. xoneca W NIECTEpHU OJMHAKOBAS - YIIyYIICHHE, LIEMEHTalUs U
3aKajika, TBepnocTh moBepxHoctu 56...63 HRC. Ilemenranus (mOBEpXHOCTHOE
HACBIIIEHUE YTJIEPOJAOM) C TOCIEAyIOUIeH 3aKajakod Hapsaay ¢ OOJbIIoN
TBEPIOCThIO TTOBEPXHOCTHBIX CJIOEB 00ECIEUYMBAET U BHICOKYIO MPOYHOCTh 3yOhEB
Ha M3ru0. Mapku cTaneil oJMHAKOBHI I Koseca u mectepau: 20X, 20XH2M,
18XT'T, 12XH3A, 25XT'M u ap.

Kpome nemeHTanmm NOpUMEHSIOT TakXe HUTPOLEMEHTAlHI0 (TBEPAOCTb
noBepxHoctu  56..63 HRC, cranmu  wmapoxk  25XIT'M, 30XIT) wu
azotupoBaHue(TBepaocth nosepxHoctu 58...67 HRC, cranu mapokx 38X2MIOA,
40XHMA).

[Ipyn MOBEPXHOCTHON TEPMHUYECKON WM XUMHUKO-TEPMHUYECKOU 00paboTke
3yOb€B MEXaHWYECKHE XapaKTepUCTUKH CepJUEBMHbI 3y0a ompenenser
MpeIIeCTBYIONIAs TepMUIecKast o0padoTKa (yJIydIIeHue).

Hecymias cnocoGHOCTh 3yOUaThiX mepenad Mo KOHTAKTHOM MPOYHOCTH TEM
BBIIIE, YEM BBIIIE MOBEPXHOCTHAsI TBEPIOCTh 3yObeB. [loaToMy menmecooOpasHo
NPUMEHEHUE TOBEPXHOCTHOTO TEPMUYECKOTO WM  XHUMHUKO-TEPMUYECKOTO
YOPOYHEHUS. OTH BUJIbl YNPOYHEHHUS IO3BOJSIOT B HECKOJIBKO Pa3 IOBBICUTH
Harpy304Hyl0 CIIOCOOHOCTh MEPEAAYN MO CPABHEHMIO C YJIYUYIIAEMBIMHU CTaJISIMU.
Hanpumep, pomyckaeMble KOHTaKTHbIE HamNpsbKeHUsi [Ox] 3yOuaThIX Koliec,
NOJIBEPTHYTHIX LEMEHTAllUM, JBa pa3a MPEBBIIAIOT 3HAYEHUS [Gu| KoOJIEC,
NOJIBEPTHYTHIX TEPMUUYECKOMY YJYUIIEHHUIO, YTO MO3BOJSET YMEHBIIUTh MAaccy B
YeThIpe pasa.

OpHako TpW Ha3HAYEHUU TBEPAOCTH pabOUMX MOBEPXHOCTEH 3yObeB
ClIelyeT UMETh B BUAY, UTO OOJIbLIIEH TBEPJOCTH COOTBETCTBYET OOJIEE CIOKHAS
TEXHOJIOTUSI M3TOTOBJICHMSI 3yOUaThIX KOJIEC U Majble pa3Mephl rnepefadu (4to
MO>KET MPUBECTU K TPYAHOCTSM MPU KOHCTPYKTHUBHOM pa3paboTke y3ia).

JlonyckaeMble KOHTaKTHbBIC HanpspkeHus [ TH | ans mectepuu u [ TH, ]I[J'I}I
KoJeca ONpeAeNnsioT 1o o0med 3aBucMMOCTH (HO C  TOJCTAaHOBKOU
COOTBETCTBYIOIIMX TMapaMeTpoB JUisl IIecTepHH U Kojeca). lIpu BwiOOpe
JIOMyCKAaeMbIX KOHTAKTHBIX HAMpPSOKEHUM HEOOXOJAMMO YYHUTHIBAaTh BJIUSHHUE Ha
KOHTAKTHYIO TMPOYHOCTh JOJTOBEYHOCTH (pecypca paboThl), IIEPOXOBATOCTHU
COMPSITAEMBIX MOBEPXHOCTEN 3yObEB U OKPY>KHOM CKOPOCTH.

[Ipu IpOEeKTHOM pacyere:

[ OH] = THimp <K /[ SH],

rae 9H jimb - IpeaesT KOHTAKTHOM BBIHOCIIMBOCTH IIPH 0a30BOM YHCIIC IIMKIIOB
HarpyxeHust (onpexpensiercs no Tadmuue 18.1 B 3aBUCUMOCTH OT TEPMHUUYECKON
00paboTKu);

Ta6mmma 18.1 -IIpeaen KOHTaKTHOM BBIHOCIHUBOCTH
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Cnoco6 00paboTku 3yObeB Cpennsis TBEpAOCTD OH i
Cranp g
3yObeB MOBEPXHOCTH 3yObeB MIla
Hopmanu3zarus uinm HB<350 Yraepoaucras win YHBLT70
yIIydlleHue JIETUPOBAHHAS
OO0beMHas 3aKaiika HRC(C38...50 I8HRC+150
IToBepxHOCTHAs 3aKanka HRC40...50 17 HRC+200
Llemenrauns u HRC>56 JIETMpOBaHHAs 23HRC
HUTPOLIEMEHTALUS
A3otupoBaHue HV 550-750 JIETMpOBaHHAs

Nho - 6230BO€ YHCIIO IIUKIIOB HATPYyKEHHUS;

Nhe- 9KBUBAJICHTHOE YHCIIO IIUKIIOB HATPYy>KEHHUS.

[Tpu HB<200 Nuo=10".

TTpu HB 200... 500 Nio 1o nuneitnomy 3akony ot 107 10 6x107.

K- k03 dunvenT 10aroBe4HoCTH.

Ecnu uncno mukiIoB HarpykKeHusi Kaxxaoro 3yoa koisieca Oosibliie 0a30BOro,
TO Kni=1 (0OBIYHO /UIs1 KypCOBBIX IPOEKTOB).

¢ Nuo

B npyrux ycnosusx, ecau Nug < Npo, To K= VNEE,

Eciu npu pacuere konec u3 HOpManu3oBaHHOM cramu Kur> 2,6, 1O
npuHuMaiot Kur = 2,6.

s xoné€c u3 3akaneHHou ctanu Kur < 1,8.

[SH]- k03 duieHT 6€30MacCHOCTH.

[Su]= 1,2... 1,3 mpu nOBEpXHOCTHOM YIIPOYHEHNH;

[Su]= 1,1...1,2 nns xonéc u3 HOPMAIU30BaHHOM M YJIYYIIEHHOW CTaJIH, NPU
00BEMHOI 3aKaliKe.

Jlns mpsimo3y0oit mepeaauu

[FH] =] THumin].

J171s K0co3yOBIX U MIEBPOHHBIX KOJIEC

[FH]=0,45 ([ OH1] + [ THZ]).

3areM npoBepsIeTCs BBINOJIHEHUE YCIOBHS

[ JH] <1,23 [ JHmiﬂ].

Ecnu 3T0 HEpaBeHCTBO HE BBINOJIHAETCS, TO MPUHUMAIOT

[ JH] =1,23 [ JHmiﬂ].

JOITYCKAEMBIE HAIIPAXKEHU A U3TBA

Jlommyckaemble HANPSKEHUS M3ruda OnpeessitoTCs OTASIbHO ISl ECTEPHU
U KoJsieca 1o ¢popmyie

[ OF] = OFtimb [ 3F),
rae 9Flimb- 3HAUCHWE mpeneNa BBIHOCIMBOCTH MPH OTHYJICBOM LIMKIE

n3ruda, 3aBUCUT OT TEPMUUYECKON 00pabOTKH, onpeaessieTcs mo Tadu. 18.2.
Tabnuua 18.2. -IIpegen BBIHOCIMBOCTH MPU U3rHoOeE

TO (XTO) O Flimk [S¢]'
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, MIla

Hopmanusanus, 1.8HB 175
yIIydIleHue
500-
OO0BeMHas 3aKajaka 550 1,8
[ToBepxHOCTHAs 175
3aKajka
LlemenTanms 1,55
A3oTupoBaHue 1,75

n

Koaddunment 6e3onacuoctu [Sk]=[Sr]" X [Sk]

[Sf]'- yuuTbiBaeT HeCTaOMIBLHOCTH CBOMCTB MaTepuana (tabmuna 18.2)

[Sk]"- yuuTsIiBaeT crnocob MmoxyyeHus: 3aroToBOK:

JUTSI IIOKOBOK M IITaMITOBOK [Sr]"=1;

1151 ipokata [ Sr]"=1,25;

quist muThs [Sr]"=1,3.

Jlnst peBepcupyeMbIx miepeiad [oF | chuoicarom na 25%.

TBépmocTs MaTepmania BbIOMpAETCSs B 3aBHCHMOCTH OT MapKH CTald H
TepMu4ecKkoil 00padoTku mo Tadsu. 18.3.

Ta6muma 18.3.-TeEpaocth MaTepuana

i/lgﬁ;a Pai:isz(;eng?: > TBepaoCTh MOBEPXHOCTH TepmoobpaboTka
192..228HB VYay4dmenue
170..217HB 192...240HB Hopmanuzanus
241...285HB Viyumenue «
179..228HB 228..255HB Hg’,ﬂ“;g:;gf“
40X 230...260HB 260...280 HB « « AzoTHpoBaHHe aa
50...59HRC A3oTHpOBaHHE
45X 100 ...300 300 230...280 HB 163...269 HB Viryumente « « «
...500 163...269 HB 230...300 HB
30XTC 250...260 HB VYnydmenue
40XH 130...300 230- igogiliéMHB « « 3aKanka 3akajaka
35XM 241 HB 269 HB 45...53HRC Viyumenue « 3akanka
40XHMA >302HB >217HB Vay4dmenue «
35XT'CA 235 Hf;g%ggé 10HB « « « 3akanka
20X 56...63HRC LemenTamms
12XH3A 56...63HRC «
25XT'T - 58...63HRC «
38XMIOA - 57...6THRC A30THUpOBaHNE

Ta6muma 18.4 -BapuaHTsl 3a1aHuil 1151 IPAKTUYECKON pabOThI
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HOMep YHuCJI0 OUKIOB

papuara |V TLICHHE | 3AKANKA |IEMEHTALWA ASOTAPOBAHKE | oo | THIL IEPEsa-n

1 40XH 40XH 40X 2x10° peBepcupyemas
2 35XM 35XM 20X 3x10° peBepcupyemas
3 35XI'CA 35XI'CA | 12XH3A 4x10° pesepcupyemas
4 40XH 40XH 25XI'T 5x10° peBepcupyemas

5 35XM | 35XM 38XMIOA 6x10° e
peBepcupyemas

6 35XI'CA [35XT'CA| 20X 7x10° e
peBepcupyemast

7 40XH | 40XH 20X 8x10° e
peBepcupyemast

8 35XICA [35XTCA 40X 9x10° e
peBepcupyemas
9 40XH 40XH 12XH3A 2x10° peBepcupyemast
10 35XM | 35XM | 12XH3A 3x10° peBepcupyemast

IIpumeuanne. IIpu pacdyerax mpakTudeckoirl pabotel Ne 1 HE0OXOAMMO YYECTh,
YTO B BapuaHTax l...5 3aroToBKa BHIIIOJIHEHA IITAMIOBKOW, B BapuaHTtax 6...10 -
MTPOKATKOM.
@®opma oT4eTa: KOHCIEKT C BBIITOJHEHHBIMU 33/IaHUSIMH.
IIpakTnueckoe 3ansaTue Ne 22,
Tema: [Togbop 3meMeHTOB niepenay no BUAAM
Heab: o00o00menue, cucremMaru3anus, yriiyojieHue, 3aKperieHue MOJyYeHHBIX
TEOPETUYECKUX 3HAHUI;
Oo6opynoBanme: pa3aaTOUYHBIN MaTepual
Metoanueckue ykazaHusi: U3y4UTh TEOPETUUECKUNA MaTepUal
Xoj BbINOJHEHHE: BBITIOJIHUTH 3a/IaHHUS.
3ananue:

Pacuer mpuBOja HAUMHAIOT C COCTABIICHUS KMHEMATHYECKON CXEMBI (€Ciu
OHa HE 3aJiaHa), OMpeACICHUs OOIIero K. M. J. U OOIIEero rnepeaaToyHOro 4ucia
IpUBOJA, BHIOOpA 3JEKTPOABHUTATENSI M paclpeAesieHus] OOIIero mneperaTouHoro
YUCJIa IO OTAEJIBbHBIM CTYNEHSIM pENyKTOpa W IepeJadyaM MpUBOJA, a TaKKe
ONpPEJENCHHUs] KPYTAUIMX MOMEHTOB M YAacTOT BpalleHus BajoB.McxogHbiMu
JAHHBIMM JUJI1 pacyeTa Ha HAYaJbHOM JTale SBISIOTCA: YIJIOBAas CKOPOCTh
wi(paj/c) wim yacToTa BpaieHus ni(MuH-1)1BX01HOrO Bajia MpUBOAAa U MOLIHOCTh
Pi(kBt) Ha sTOoM Bamy. BwiOop anekTpoaBuraTesss M KUHEMATHYECKUN pacyuer
MIPUBO/IA BBITIOIHSIOTCS B CIAEAYIOLIEN MOCIEA0BATEIbHOCTH.

Onpenensitor o0muit k. m. A. npuBoaa nmo dopmynenodm= nl- n2n3 ...
nn,rae Nl, N2, n3 ... Mh—K. 0. 1. OTACNbHBIX Mepeaad, MOAIIUITHUKOB, MyQT,
BXOJAIIMX B IPUBOJ M NEPEUNCICHHBIX B MOPSAKE OT BXOJHOI'O K BBIXOJHOMY
BaJly NpHUBOJIa (OPUEHTUPOBOYHBIE 3HAYEHHUS K. II. 1. IpHuBeAceHbI B Tada. 19.1).B
NpEeIBAPUTENBHBIX pacyeTax [Uisi HEepacUeIUIIeMbIX MEXaHHYeCKHX My(QT,
HalpuMep, YOPYTruX M KOMIEHCUPYIOIIMX, IJI€ HMEIOTCS MOJBW)XHBIE WIIU
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JeTkoAepOopMUPYEMBIE 3JIEMEHTHI, K. M. . MOXKHO NMpUHUMAaTh B mpezaenax 0,98-

0,99, nns HEepacUeIUIsIeMbIX KeCTKUX —paBHBIM 1, a 1151 ppuknuonnsix —0,85-0,95.

[Tpu HasMumm G6oJIee TOYHBIX JAHHBIX 3HAUYCHUS MOJIEKAT KOPPEKTUPOBKE.
Tabauua 19.1

Tun nepengauun K. n. 1. nepenaun Pexomenngyemoe | YaenbHas macca
WJINYCTPOICTBA nepeaaToyHoe nepeaayn,
YUCJIO Upek Kr/kBT
3aKpBITON OTKPBITON
3y6uaras mwmHapuyeckas | 0,96-0,980 0,93-0,95 2,5-6,3 18-0,4
3yOuaTasi KOHUYECKast 0,95-0,97 0,91-0,93 2-4 25-0.6
UYepssiyHas nepenaya npu
YepBSIKE:
0JIHO3aX0JHOM 0,70-0,80 - 10-50 4,5
JIBYX3aX0JIHOM 0,75-0,85 - 10-50 4.5
YETBIPEX3aX0THOM 0,80-0,90 - 10-50 4,5
Llennas nepenava 0,95-0,97 0,92-0,95 1,5-4 10,0-6,0
Pemennas nepenaua - 0,94-0.97 2-4 5,0-1,0
OpUKIHOHHAA ITepeaada 0,90-0,96 0,70-0,80 1-6 30,0-8,0
OnHa nmapa noJMIHUKOB 0,99 —0,995 - -
KaueHHS
OnHa napa noJUIMIHUKOB 0,98 0,99 - -
CKOJIBKCHUS

Ilpumeuanue. bonvuiue 3nauenus yoeabHou maccol 051 nepedad 0o 10kBm,
Mmenvuiue —ceviuie 10kBm.

Eciu  mpuBox  coiepXuT — mepenaud, — Mepelalriiude  MOIIHOCTh
napajijieIbHIMA TTOTOKaMH, HAlpUMeEpP, Pa3/IBOCHHYIO 3yOdaTyro Tepenady Wiu
HECKOJIBKO KIIMHOBBIX PEMHEU, TO K. II. JI. KaXKJIOW TAKOW Nepeaayu MPUHUMAIOT I10
Ta0JI. U YYUTBHIBAIOT OAWH pa3. BeIOOp K. M. 1. YEPBIYHOW Mepesavyn MPUBOJIa HA
HAYaJIbHOW CTaJMU pacueTa 3aTPyJHEH, T.K.HEU3BECTHO YHCIIO 3aXOJ0B YEPBSIKA
zl. OpueHTUpOM cllyKaT OOBIYHO CPEIHHME 3HAYEHUS K. M. JI. JJISI YEepPBSIYHBIX
nepeaad. MoxxHo, HanpuMep, TPUHSATH K. I J. JUIs JBYX3aXOJHOTO YEPBAKaA, a MpHU
MOCJEAYIONIMX pacyeTax MPUHATOE 3HAUYCHHE YTOUYHHUTh U, €CIM HEOO0XOJUMO,
ceNaTh mepepacyer.

[IpousBoaaT 1moadop SIEKTPOJBHUIATENSL IO IOTPEOHOW MoIIHOCTH P'ig,
KOTOpasi MOXET OBITh ONpeIeIeHa M0 MOIIMHOCTU Pi Ha BBIXOAHOM BaJly IPHUBOJIA:

P'ng=Pi/ T]o6m

B mpuBomax pekomeHayeTcss MPUMEHSTH (IPU OTCYTCTBUM KaKUX-JTHOO
0COOBIX TpeOOBaHWI) PKOHOMHUYHBIC ACHHXPOHHBIC JJIEKTPOABUTATENN €IMHBIX
cepuii AUP, 4A wmum papyrue Oonee sddextuBHbIe. HekoTopble OCHOBHBIC
napaMeTpbl ABUrartenei cepuii 4A, B TOM YUCIIE€ T€OMETPUUYECKUE, MOKHO HAWTH B
mutepatype. Ecnm  cuHxpoHHas — (HOMUHaJbHasl)  4acTOTa  BpalleHUA
AJIIEKTPOABUTATENS] YCTAHOBIICHA 3a/IaHUEM, TO €r0 THI U MOIIHOCTh HaXOMST IO
noTpeOHo MomHOCTH P’z Tak, 4yToOBI HOMHHAJIbBHAS MOIIHOCTH MPEBBIIIAJIA
pacuetHyro P'mg > P gp. 3arem ompenensitor (HaKTHYECKYHO (AaCHHXPOHHYIO)
4acTOTY BpallleHUs BaJia dJeKTpoasuraress. Ecinu 3ananue He COAePKUT CBEACHUN
o0 oJeKTpoJBUTaTene, TO JUIsl aHalu3a CIeQyeT OToOpaTh HECKOJBKO
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AJEKTPOJIBUTATENICH C Pa3jIMYHOM 4acTOTOM BpaumieHwus, Hanpumep, 3000, 1500,
1000, 750mun-1. [Ins mnpeaBapuTENbHOTO aHAIW3a OTOUPAIOT JUIIh CaMbIe
HeoOXouMble TmapaMmeTpbl. [lpu BbIOOpe naBUTaTENei, Kpome COOJIOACHUS
OCHOBHOTO ycioBus P pg > P'sg , HE0OXOAUMO YyYHMTBIBAaTH TaKXKe XapakTep
Harpy3Kkyd M KpaTHOCTb MEPErpPy3KHM MEXaHU3MOB MPHUBOJIA B IPOIIECCE MyCcKa WU
paboTel. Dta HMHpOpPMAIM OOBIYHO COACPKHUTCH B TEXHHYCCKOM 3aJaHUM Ha
MIPOEKTUPOBAHKUE, HAIPUMEDP, B IUKIJIOIPaAMME HArpy>KeHHUs WJIM THIIOBOM PEXUME
Harpy>kKeHHUsl.

DIIEKTPOJIBUTATENIN NOTKHBI UMETh BEIMYMHBI oTHOLIeHU Tnyck /THoMm u
Tmax / THOM, COOTBETCTBYIOLIME XapakTepy HarpyxeHus mnpusoga. Ilpu
3HAUYMUTEJIPHBIX IMYCKOBBIX HArpy3kax IeJecoO0pa3HO MPUMEHSTh JBHUTaTeld C
MOBBIIIIEHHBIM IYCKOBBIM MOMEHTOM, a MpU YyAApHBIX Harpy3kax M YacThIX
peBepcax —C TOBBIINICHHBIM CKOJBbXeHHEeM. [Ipu HeoOXOauMOCTH B MPHUBOAAX
MOTYT OBITh MPUMEHEHBI JBYXCKOPOCTHBIC JIBUTaTeNd, HAMpHUMEpP, JABUTATEIH, C
HOMUHAJIbHBIMH ~4YacToTamu Bpamenus 3000/1500, 750/1500, 1000/1500,
750/1000, 500/3000, 500/100006/mMun. JIBuratenmu cepuu 4A  JIOJKHBI
cootBercTBOoBaTh  TpeboBanmsim ['OCT  19523-74.CtpykTypa  YCIOBHOTO
0003HAYCHMS IBUTATEIICH.

YEHCIO HOMIOCOR Vonoera padOoTh; KATETOPHA

4A 112 MB g V3

Cepax -
L. S.M — yCTraHOROYHEIH pazMep
BHCOTa OCH EPDAIICHAN, MM 110 IHEE CTATOpa
A. B — oboznadecnne [HHL
CTATOpa

<I)0pMa oTYeTAa: KOHCIICKT C BBIIIOJIHCHHBIMU 3aJaHUAMU.

4. HHO®OPMAIMNOHHOE OBECIIEYHEHUE

4.1 OcHOBHBIE eYaTHbIE M (MJIHM) 3JIEKTPOHHBIE U3IAHUSA:

O-1. JlykeanuukoBa, M. A. Texuuueckass mexanuka. [Ipumepsl u 3a1anus
JUTSI CAaMOCTOSITENIbHOM paboThl: yuebHoe nmocoodue s cro / M. A. JlykpsaHUMKOBA,
H. B. babuueBa. — 4-e u3n., crep. — Cankr-IletepOypr: Jlans, 2025. — 236 ¢. —
ISBN 978-5-507-50566-1. — Texkct: oanextpoHHbIt // JlaHb: SIEKTPOHHO-
oubnuoreunas cucrtema. — URL: https://e.lanbook.com/book/447386 (mata
oOpamenus: 22.01.2025). — Pexxum goctymna: ajisg aBTOpU3. OJIb30BaTEIEH.

O-2. Oppenu, A.A. Texnuueckasd MexaHuka: ydeOHoe uzganue / A.A.
Opnenu, H.A. Opneau. — Mocka: Axkagemusi, 2023. —528 c. (CnenuanbHOCTH
cpeadero mnpodeccuonHanpbHoro oOpaszoBanusi). - URL:  https://academia-
moscow.ru/catalogue/4986/710973/. — Pexxum aoctymna: DieKTpoHHas OMOInoTeKa
«Academia-library». - TekcT: 27eKTpOHHBIN
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4.2 JlonmoJIHUTE/JbHbIE MeYaTHble W (MJAM) 3IJIEeKTPOHHbIE W3JAHUS
(371eKTpOHHBIE pecypcebl):

JI-1. Apkyma, A.1. PykoBOACTBO K PELICHHIO 3a1ad IO TEOPETHYECKOU
MexaHuKe: yuel. nmocobue s cpennux npod. yued. 3aBeaeHuit. — 4-e¢ u3., UCTIP.
— M.: Beicur.mk., 2000. — 336 c.: u.

J1-2. bpanguc, B.M. UeTsipex3HauHbie MaTeMaTH4YeCKue TaOIuIbl: J{s cpen.
K. — 57-e uza. — M.: IIpocsemenue, 1990. — 95 c.

H-3. Onodunckas, B.Il. Texuuueckas wmexanuka.: Kypc mnekmuii c
BapUaHTAaMU MPAKTUYECKUX M TECTOBBIX 3ajaHuii: yueOHoe mocodue / B.IL
Onodunckass. — 3-¢ usn., ucnp. — M.: «DOPYMy, 2012. — 352 c.: mr —
(ITpodbeccuonanpHOE 0Opa3oBaHUE).

-4. CetkoB, B.1. COopHUK 3a7a4 1O TEXHUYECKOM MEXaHUKE: yueOHOe
nocobue aisd CTyl. yupexaeHui cpen. npod. odpazoanusi / B.M. CerkoB. — 6-¢
u31., crep. — M.: M3narensckuii neHTp «Akanemus», 2010. — 224 c.
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JUCT UBMEHEHUHA U JONNOJIHEHUI, BHECEHHBIX B
METOINYECKHUE YKA3ZAHUSA

Ne MU3MCHCHUSA, 1aTA BHCCCHHUA, Ne CTpaHUuIbl ¢ U©SMCHCHHUEM

| N SH () CraJio

OcHoBaHue:

Ioanucek JIUIIAa, BHECIICI0 UI3MCHCHUA
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	Пример решения задачи:
	4.Решите свой вариант.
	5.Ответьте на вопросы.
	6.Сделайте вывод.
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