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1. HOSACHUTEJIBHASA 3AIIUCKA

Meroauueckue ykKazaHus 1O TNPAKTUYECKUM 3aHSATUSAM Y4YEOHOW JIUCHUILIMHBI
«TexHuyeckasi MeXaHHKAa)» COCTaBJIEHbl B COOTBETCTBUU C Y4YEOHBIM IUIAHOM U pabouei
MpOrpaMMBbl JTUCIUILIMHGI 110 cienuaibHOCTU 21.02.15 Omkpeimuie 2opHvle padbomot.

[lenr mpoBeneHUs MPaKTUYECKUX 3aHIATHI: (OPMUPOBAHUE MPAKTUYECKUX YMEHHIA,
HEOOXOMMBIX B TIOCIIEAYIOMIeH MpodecCuOHANBHON U y4eOHOM eI TeTbHOCTH.

Mertoauueckue ykazaHUsi MPAKTUYECKUX 3aHSATUU SBISIIOTCS 4YacThlo y4eOHO-
METOJUYECKOr0 KOMILJIEKCa M0 Y4eOHOM AUCIUILIIMHE U COAEPKAT:

- TeMy 3aHATHUsA (COrjJacHO TEMATHUYECKOMY IUIaHY y4eOHON NUCLMIUIMHEI);

- Lemb;

- obOopynoBanue  (MaTepuaybl, MNPOrpaMMHOE  OOecredYeHue,  OCHAIllCHHE,
pa3aTOYHbIN MaTepual u Jp.);

- METOJWYECKHE YyKazaHus (M3yUUTh KPATKUN TECOPETHUECKUN MaTepHasl MO TeMe
MPAKTUYECKOTO 3aHSTHS);

- XOJI BBITIOJTHEHUS;

- (opmy oTuera.

B pe3ynbpTare BBINOJIHEHUS MOJHOTO 00BbEMa 33a/IaHUI MPAKTUYECKUX 3aHSITUI CTYJEHT
JIOJKEH YMeTh:

- ohOpMIIATH TEXHOJOTUUYECKYI0O M TEXHHYECKYIO JOKYMEHTAIIMIO B COOTBETCTBUH C
JEUCTBYIOIIEH HOPMATUBHOM 0a30ii;

- IPUBOJUTH HECUCTEMHbIC BEIUYMHBI U3MEPEHUN B COOTBETCTBHUE C JCUCTBYIOIIUMU
CTaHIApTaMU U MEXIyHapoAaHOU cucteMon enunun CU,;

- OTPEENATh HAMPSXKEHUS! B KOHCTPYKIIMOHHBIX 3JIEMEHTAX;

- OTIpeIEATh MepelaTOYHOE OTHOIIICHUE;

- TMPOBOAUTH pacueT W MPOSKTUPOBATh JETAIM W COOPOYHBIC EIUHUIIBI OOIIEro
Ha3HAYCHUS,

- TPOBOJUTH COOPOYHO-PA30OpPOUYHBIE Pa0OTHI B COOTBETCTBHH C XapaKTEpPOM
COCIMHEHUN JieTajei 1 COOPOYHBIX CIMHMII;

- MPOU3BOAUTH PACUEThI HA CKATHE, CPE3 U CMSATHUE;

- TOPOU3BOJUTH PACUYEThl JJIEMEHTOB KOHCTPYKIMHA Ha MPOYHOCTh, KECTKOCTh U
YCTOWYHUBOCTb;

- co0MpaTh KOHCTPYKIIUHU U3 JIETAJICH 110 YEPTEKaM U CXEMaM,;

- YATATh KUHEMATUYECKUE CXEMBI,

B pe3ynbTaTe ocBOeHUS yU4eOHON AUCITUTIIIUHBI CTYICHT JI0JKEH 3HATh:

- OCHOBHBIC MOHSITHS U ONPEACIICHUS] METPOJIOTUH, CTaHIaPTU3AIuH, CEPTUDUKAIINH;

- TEPMHUHOJIOTHIO W €IMHUIIBI U3MEPECHUS BEJIMUYMH B COOTBETCTBHUH C JICHCTBYIOIIUMHU
CTaHJapTaMU U MEXIyHapoaHoOU cuctemon equnui CU;

- BUJIbI IBMDKEHUH U TIPE0Opa3yIoINe IBUKEHUS MEXaHU3MBI;

- BUJIBI M3HOCA U JehopMaliiii 1eTajieid u y3JioB;

- BHUABl TMEpeay; MUX YCTPOMCTBO, HA3HAUYEHUE, NPEUMYIIECTBA U HEIOCTATKH,
yCJIOBHBIE 0003HAYEHUS HA CXeMaX;

- KHHEMAaTUKy MEXaHW3MOB, COCJAMHEHUs JeTajed MalluH, MEXaHWYECKUue Nepeaayd,
BHUJIBI M YCTPOUCTBO MEPENAY;

- METOJUKY pacueTra KOHCTPYKIMI Ha MPOYHOCTb, KECTKOCTh M YCTOMYMBOCTH MHpPHU
Pa3TUYHBIX BUAAX JedopmaIny;

- METOJIUKY pacueTa Ha CKaTHhe, CPE3 U CMSATHE;



- Ha3HAYCHHE U KJIACCU(PUKALIMIO TTOIITUITHUKOB;

- XapaKTep COeUHEHUsI OCHOBHBIX COOPOUHBIX €IMHUIL U JACTalICH;

- OCHOBHBIE THUIIbI CMa304YHbIX YCTPOUCTB;

- TUIIBI, HA3HAYEHUE, YCTPOUCTBO PELYKTOPOB;

- TPEHHE, €0 BUJIBI, POJIb TPEHUS B TEXHUKE;

- YCTPOMCTBO M Ha3HAYEHHE UHCTPYMEHTOB U KOHTPOJIbHO-U3MEPHUTENbHBIX IPUOOPOB,
UCIIOJIB3yEMbIX IIPH TEXHUYECKOM OOCTYKUBAaHUU U PEMOHTE 000PYJOBaHUS;

— METOAUKY
pacdeTa KOHCTPYKUUN Ha pacTsHKEHHUE U C)KaTue, KpyueHHue U u3ruo.

[Ipn mpoBeAeHUM NPAKTHUECKUX PabOT MPUMEHSIIOTCSA CIEAYIOIIUE TEXHOJIOTUU U
METOJ1bl OOYUECHHUSI:

TEXHOJIOT'NUA METO/bI
OOyueHne B COTPYJIHUUECTBE CrnoBecHble
[Tpo6emMHO-pa3BHBaroIIce Harnsansie
oOyueHue
Pa3BuBaroniee o0yueHue [TpakTHueckue
TexHonorust yaueOHO-MIOUCKOBOU
AESITENIbHOCTH

OueHka BbIIOJHEHHUS 3aJaHUI NPAKTHYECKUX (J1Aa00PATOPHBIX) 3aAHATHH

«OTINYHO» - TEOPETUUECKOE COEpKAHUE Kypca OCBOCHO MOJIHOCThIO, 6€3 Mpo0esoB,
yMeHHusl c(opMHpOBaHBI, BCE IMPEAYCMOTPEHHbIE MPOrpaMMol y4yeOHbIE 3a/JaHusd
BBIITOJTHEHBI, KAYECTBO X BBIITOJIHEHUS OLIEHEHO BBICOKO.

«XO0po1o» - TEOPETUYECKOE COJEepKaHNE Kypca OCBOEHO IMOJHOCTHIO, 06€3 mpoOesoB,
HEKOTOpble YMEHHUSA C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpaMMOM
yueOHbIE 3aJJaHUs BBIIIOJIHEHBI, HEKOTOPBIE BU/IbI 33JJaHUI BBITIOJIHEHBI C OLIMOKaMH.

«Y10BJIETBOPUTEIBbHO» - TEOPETUUECKOE COAEP)KaHUE Kypca OCBOEHO YaCTUYHO, HO
po0esbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, HE00X0uMble YMEHUSI padOThl ¢ OCBOEHHBIM
MaTepralioM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMOM
oOy4eHHsl yueOHBIX 3aJaHUil BBIIIOJIHEHO, HEKOTOPbHIE W3 BBHIMOJHEHHBIX 3aJJaHUN COAepKaT
OILLIMOKH.

«HeynoBJIeTBOPUTEJIBLHO» - TEOPETUYECKOE CONEPKAHME Kypca HE OCBOECHO,
HEOOXOJUMbIE yMEHMsI HE CQOPMHUPOBAHBI, BHINOJHEHHbIE ydeOHBbIE 3alaHusl COJEpXKat
rpyObie OIHUOKH.

B coorBerctBUM ¢ y4yeOHBIM IUTaHOM U pabodell MporpaMMmbl JUCIHUILTAHBI
«TexHuueckasi MEXaHUKa» Ha NPAKTUUYECKUE 3aHIATHS OTBOAUTCS 44 yaca.

2 IEPEYEHb NPAKTUYECKHUX 3AHATHUI

Ne TeMa npakTHYeCKUX 3aHATHI KoJu-Bo

n/n 4acoB

1. Ne 1 IlepeBosl BHECHCTEMHBIX €IMHHUI[ B MEXIAYHAapOAHYIO CHUCTEMY EIUHUI 2
(U3UUECKUX BEITHYHUH.

2. Ne 2 Kareropuu v BUJIbl CTaHAAPTOB. 2

3. Ne 3 OcnoBsble non0xkeHus: 3akoHa PO «O TEXHUYECKOM PEryIMPOBAHUI 2

4. Ne 4. Onpenenenve ycwiuid W TMOAOOP DSJIEMEHTOB TUIOCKOW CHCTEMBI 2
CXOZSIIIUXCS CUII

5. No 5. Omnpenenenue ycuwiuid W TOAOOP OSJIEMEHTOB TUIOCKOW CHCTEMBI 2




HapajyIeNIbHbIX CUJI

6. Ne 6. Onipenenenue ycunuii B ajieMeHTaX MPOCTPAHCTBEHHOW CHCTEMBI CHJT 2
Ne 7. Onpenenenne neHTpa TSHKECTU IUIOCKUX QUTYP 2

8. Ne 8. Onpenenenre cKOpoCTeil M1 YCKOPEHU JIJIsl TOCTYTATEIbHOTO ABUKECHHUS. 2

9. Ne 9. Omnpenenenue JMHEHHBIX M YIVIOBBIX CKOpPOCTEH, YCKOPEHMH s 2
BPALATEIbHOIO IBUKEHHUS

10. | Ne 10. [Ipumenenne npunnuna JlamamOepa K pelIeHHIO 3aJad  Ha 2
IpSAMOJIMHEMHOE JBU)KEHUE TOUKU

I1. | Ne 11. Pacuer mpOYHOCTH CKATBIX U PACTAHYTBIX JIEMEHTOB I10 IIPEAECIBHOMY 2
COCTOSIHUIO.

12. | Ne 12. TlocTpoeHue 3MI0p NPOAOIbHBIX CUJI M HAIPSKCHUN 2

13. | Ne 13. Pacuer pa3beMHBIX U HE pa3bEMHBIX COCIMHEHUI HA CPE3 U CMSTHE 2

14. | Ne 14. Onpenenenuie riaBHbIX MOMEHTOB COCTABHBIX KOHCTPYKIIMH. 2

15. | Ne 15. Pacuer BanoB u oceil Ha KpyueHue. llocTpoeHue smiop KpyTsiux 2
MOMEHTOB

16. | Ne 16. IlocTpoeHue 3I0p NPOAOIBHBIX U HOPMAJIbHBIX HANPSIKEHUN IpU 2
PACTSKEHUU U CXKATUU.

17. | Ne 17. IlocTpoeHue 31I0p MONEPEUYHBIX CHII U U3rHOAOIUX MOMEHTOB 2

18. | Ne 18-19. Pacuer u mopOop ceueHus: OAJIKU HA MONEPEYHbIH U3rub 2

19. | Ne 18-19. Pacuer u mogbop ceueHus OaaKku Ha MONEPEUYHBINA U3TH0 2

20. | Ne 20. PacueT Ha yCTOMYMBOCTD CHKATBIX CTEPIKHEN. 2

21. | Ne 21. Pacder Ha KOHTaKTHYI YCTaJOCTh W YCTAJOCTh MpHU H3THOE 3yOheB 2
3y04aThIX KOJIecC

22. No 22. TTogbop 37eMEHTOB Tiepeaay 1Mo BUaam 2

3 COJAEP)KAHUE MPAKTUYECKUX 3AHATHIA

IpakTuyeckoe 3ausitue Ne 1

Tema: IlepeBoAg BHECHCTEMHBIX €IUHHI] B MEXAYHAPOJAHYIO CHUCTEMY €IUHUIL
(bU3UYECKUX BEIMYUH
Iesb: OBIaAETh HABBIKAMH MEPEBO/IA BHECUCTEMHBIX €IMHULl U3MEPEHUS
bu3uYecKrX BeJIMUMH B eAUHUIIBI MexayHapoaHon cuctembl (CH). O3HaKOMUTHCS ©
HEKOTOPBIMHU HAIIMOHAJIbHBIMUA BHECUCTEMHBIMU €UHUIIAMU U3MEPEHUS, HAYUYUTHCSA

NEPECYNTHIBATh BHECUCTEMHbBIE €TUHUIIBI B eAMHULIBI CH.
O6opynoBanme: pa3gaTOUHbIN MaTEpHUal

MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUal
X0 BbINOJIHEHHE: BHITIOJIHUTH 3a/IaHHUS.

3anauva 1.

[Tpu 3aKIF0O4€HNH JOTOBOPA KYIUIM-IIPOJIAXKH HA MOCTABKY MAPTUN UMITIOPTHBIX

TOBAapOB CTOPOHaMHU HE OBUIO OrOBOPEHO, B KAaKHX E€IMHULIAX H3MEpPEHUs] OyaeT
OIpEJIeNIeH pa3Mep ToBapHOU naptuu. Kaxaas u3 JOroBOPHBIX CTOPOH MUMETIA B BULY

CBOM HAlIMOHAJIbHBbIE €IUHUIBI U3MepeHUs. PaccunTaiilTe BO3MOXKHbBIE YOBITKH OJHOM
U3 JOTOBAPUBAIOLIUXCSI CTOPOH.
JlaiiTe pekoMeHJaluu Mo MPeJOTBPALIEHUI0 YOBITKOB OJHOM U3 CTOpPOH. OOBsCHUTE
BO3MO>KHbIE IPUYMHBI TONYIIEHHBIX OIIMOOK IIPU 3aKJIFOUYEHUH J0I0BOPA.

Hepequb TOBAPOB U CAWMHHUI UX U3MCPCHHA

Tabmuma 1

HaunmenoBanue Equanier Pazmep

Ilena 3a ex.




TOBapa U3MEpPEHUs HapTHH U3MEpeHus,
umIroprepa JKCHopTEpa Y
1. Macno ciuBo4YHOE 2000 Kunorpamm TOPTrOBbIN (YHT 5
2 [Tmennna 600 LlenTHep KOPOTKHUI 15
LICHTHEP
3. 1000 LIEHTHEP KOpPOTKHUI 40
(anrmn) LIEHTHEP
4. Msico 100 TonHa ToHHa aHIJI 1600
5. Myxka 200 ToHHa aHr7. KopoTtkas ToHHa 200
6. MenukamMeHTBI 10000murT. 2 anTeKapcKux 2 TOProBBIX 1
yHIIUM (Macca YHIUU
1-i (macca 1-i1 yna-
YIaKOBKH) KOBKH)
7. Hedts 200 cyxoii Gappenb HeTAHOU 200
Oappenb
8. ITuBo 10000 Oy1ienp aHTJI. oymens CIIA 300
Tkanu x/6 100000 METp ApA 2
10. TkaHu mepcTsHbIe 200000 METpP byt 15
3agaua 2.

Tpu TpaHCHAIIMOHAIbHBIE KOMIAHWU MPEAJIaraloT yCIyrd MO MOPCKHM IE€pEeBO3KaM
rpy30B. C kakoil (pupMoOil BBITOJIHEE 3aKIOYUTH JOTOBOP Ha MEPEBO3KY, €CIIN

IIEHbI HAa TPAHCTIOPTHBIE YCIYTH Y BCEX KOMIIAHUM OJIMHAKOBBI, HO Y MIEPBO KOMIaHUU
CTOMMOCTB IIEPEBO3KH I'Py3a yKa3aHa 3a | KM, y BTOpoil — 3a | MUJIIO CyXONyTHYIO, Y TPEThEN
—3a | Muwio Mopckyro. PaccuuTtaiiTe cTOMMOCTh TPaHCIOPTHBIX YCIYT Ka)XI0M KOMIIAHUH,
€CJIM Tpy3 HY)KHO mepeBe3TH Ha paccrosiHue 1000 kM, a CTOMMOCTh MEPEBO3KU HA €IUHUILY
paccTosiHUS COCTABIISIET S y.€. IIpopaHkupyiTe CTOMMOCTh TPAHCIIOPTHBIX YCIYT MO IIKAJIE
OTHOILIEHHUI B BO3PACTAOLIEM MOPSIKE.

3anauva 3.

[Tpu 3akimroueHWH KOHTPAKTa Ha IMOCTAaBKY MOPOXKEHOTO Msica B OCOOBIX YCIOBHSIX
OBLJIO yKa3aHO, YTO TEMIIEpaTypa €ro XpaHeHHUs MoJDKHA ObITh He Bhime — 10° F (rpamyc
@apenreiita). GakTuuecku Msaco xpaHuioch npu — 6° C.

Mosket i ¢pupma-noydarenb MPEIbIBUTH MPETEH3UH MMOCTABITUKY, €CIIHA TTPU

XpaHEHUHU B TE€UEHHE CPOKOB FOJHOCTH Kauy€CTBO MsCa YXYIUIUIOCh, © OHO IIPU3HAHO
HETPUTOJIHBIM JIJISI TUILIEBBIX LIENE?

[TepecueT Temnepatypsl B rpai. Llenscus Ha rpag. @apeHreta npoOU3BOAUTCA

no gopmyue:

te=2 (t -32)

KonTpoJibHbIE BONIPOCHI:

1. Kakue enunuilpl u3mepeHust BXoaat B MexayHapoanyto cuctemy (CHU)?

2. Kakue nociencTBus MOTYT ObITh ITPU OTCYTCTBUU UJIM HETIPABUJILHOM yKa3aHUU

€AVHULl U3MEPEHUS NIPU 3aKIIFOUEHUU KOHTPAKTOB?

3. Uto Takoe pusnueckas BeJIMuInHA?

4. Kakue ¢pusnveckre BeTUUNMHBI BAM U3BECTHBI?

5. Kakue cBOICTBA M XapaKTEPUCTUKH OMPEACIAIOT (PU3MUECKUE BEITMUNHBI?

dopma oT4eTa: KOHCIEKT C BHINOJHEHHBIMH 33JJaHUSIMU.



IIpakTHyeckoe 3anaTHe Ne 2

Tema: Kareropuu u BUJIbl CTAHIAPTOB

Heab: u3y4nTh KaTErOPUHU U BUABI CTAHIAPTOB, CPABHUTH OOBEKTHI CTAHJAPTU3AIUU U
CTPYKTYpPHBIE 3JIEMEHTBI CTAHJIAPTOB HECKOJIbKUX BUJIOB.

O6GopynoBanme: pa3gaTOUHbIN MaTepUal

MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUall

Xo/1 BbINOJIHEHUE: BBIIOJHUTD 3a/1aHUS.

BoinosiHeHune padoThbi:

1. I3y4nTh JIEKUMOHHBIN MaTepUal 10 TaHHOU TEME.

2. CpaBHUTH HECKOJIBKO CTaHIAPTOB, ONPEAEIIUTh UX KATErOPUU U BUJIbI. Pe3ybTaThl
3aHECTHU B TAOJUILY.

3. CpaBHUTH CTPYKTYPY CTaHJAPTOB pa3HbIX BUAOB. Pe3ynbTarsl 3aHeCTH B TaONHILY.

Meroanuyeckue peKOMEHIAUUH K BbINIOJHEHHIO padoThI:

BriiensoT cieayronme KaTeropuu CTaHaapToOB:

- MEXXIYHApOIHBIE;

- PETUOHAJIBHBIE;

- HAIIMOHAJIbHBIE;

- CTaHAApT OpPraHU3ALNY;

- MEXXTOCYJapCTBEHHbBIEC CTaHIaPTHI.

Buabl ctanaapTos:

- OCHOBOIIOJIAraroui CTaHAAPT;

- CTaHJAApT HA METOJIbl UCTILITAHUN (KOHTPOJIS);

- CTaHJApT HA MPOAYKLHMIO (YCIYTy);

- CTaHJapT Ha IMpoIecc.

CTpyKTYypHBIE 3JIEMEHThI CTAHAAPTA — 3TO COBOKYITHOCTH 3JIEMEHTOB TO-

CTPOEHUS, U3JI0KEHUS, OPOpMIICHHUS, COAEPKaHUsI U 0003HAYCHMSI CTaHIapTOB. B

o011eM cityyae CTaHAApThI COAEPKAT CIASAYIOMINE CTPYKTYPHBIE JIEMEHTHI:

- TUTYJIBHBIN JUCT (0053aTENBHBIN 2JIEMEHT);

- peaucioBue (00s3aTENbHBIN IJEMEHT);

- CBEJICHUSI O TIpaBe COOCTBEHHOCTH HA JaHHBINA CTaHAAPT (00S13aTEIBHBIN AJIEMEHT);

- cozieprkanue (Ipu HEOOXOIUMOCTH);

- HauMeHOBaHUe (00A3aTENbHbIN ATIEMEHT);

- BBeJIeHHE (MPU HEOOXOIUMOCTH);

- o0nacTh mpuMeHeHus (00s13aTeNbHbBIN AJIEMEHT);

- HOPMATHUBHBIE CCHUIKHU (TIPU HATMYUH);

- OTIpeJIeICHUS UM TEPMUHBI U OTIPeIeNICHUS (TIPU HAJIMYHH ),

- 0003HAYEHHMS ¥ COKPAIIEHUSI, UCIIOJIb3yeMbI€ B TEKCTE CTaHAapTa (MPU HAJTUYHH);

- TpeGoBaHus (TJIABHBIA U 00s3aTEIBHBIN JIEMEHT);

- IPUJIOKEHUS 00s13aTeNbHbIE U PEKOMEHTyeMbIe (ITPU HATUYHUN );

- Oubnuorpaduyeckue JaHHbIe, T.€. UHPOPMAIMOHHBIE CBEICHUS O JOKYMEHTAX,

MCIOJIb30BAHHBIX MIPH pa3pabOTKe JAHHOTO CTaHAapTa (MPY HATUYHHN);

- cBeleHUsT 00 OTHECEHMH CTaHJIapTa K OIpEeNeJeHHONW KIacCU(pUKAMOHHON
rpynnupoBKe YHHBepcadbHOU aecatuyHoi kinaccudukanuu (YAK) meuaTHO-KHIKHOM
IpOoayKUUHU (003aTENbHBIA 3JIEMEHT);

- 0003HaYCHHE TAHHOTO CTaHAapTa (00S3aTEIHHBINA AJIEMEHT).



OO6mue TpeOoBaHUSA K MOCTPOCHHIO, H3JIOKEHUIO, O(DOPMIICHHUIO, COAEPKAHUIO U
0003HAYCHUIO CTAaHJAPTOB, MPUHITHIX Ha TeppuTopuu PO, ycranosiens B [OCT P 1.5 — 92
u ['OCT 1.5 — 93. Tpe6oBanuss TOCT moryT ObITh 00s13aTEIbHBIE, INOO PEKOMEHIATEIIbHBIE.

Tabnuya 1

Ne cranmapra HazBanue cranmapra Bun Kareropus

Tabnuya 2

Ne cranmapra HazBanue cranmgapra O0bekT ctanaaptuzaui CTpYKTYpPHBIE 3JIEMEHTHI

KonTpoJibHbIE BOIIPOCHI.

1. Ilepeuncnure BUIBI CTAaHAAPTOB.

2. Ilepeuncnure KaTeropuu CTaHIAPTOB.

3. Kakue cTpyKTypHBIE 2JIEMEHThI CTAaHIAPTOB SIBISIOTCS 00s13aTEIbHBIMU?

4. UTo BKIIFOYAIOT CTaHIAPThI HA IIPOLIECCHI?

5. Kakue cyiiecTByIOT BUIbl TEXHUYECKUX PETJIAMEHTOB?

dopma oT4eTa: KOHCIEKT C BHINOJHEHHBIMH 33JaHUSIMU.

IIpakTHuyeckoe 3anaTue Ne 3

Tema: OcHoBHbIE 11010k EeHUS 3aKOHA PD «O TeXHUUECKOM PETyIupOBaHUN

Iesb: n3ydyeHne OCHOB TEXHUYECKOTO peryaupoBanus B Poccuiickoit @enepanni.

O6opynoBanme: pa3gaTOYHbIN MaTepUal

MeToanyeckue yKa3aHUsi: U3YYUTh TEOPETUUECKUN MaTEpUall

Xo/ BbINOJIHEHHE: BBINOJHUTD 3aJaHUs.

B pesynbraTe n3y4eHus TEMbI CTYIEHT JOJKEH 3HATH:

~-OCHOBHBI€ MOJIOKECHUS TEXHUYECKOTO PETYJIMPOBAHUS;

~-OCHOBHBIE OIPEAEIICHHs B 001aCTH TEXHUYECKOTO PETYyIMPOBAHNUS;

-IIPUHITUIIB TEXHUYECKOTO PEryJIUpPOBaHUS;

-00BEKThI TEXHUUECKOTO PETYJIUPOBAHUS;

-TeXHUYECKUM PErJIaMEHT U 1EJTU €ro MPUHSITHUS;

-HOPMATUBHBIE JOKYMEHTHI CTaHaPTU3AIUY.

Ilopsinok nmpoBeaeHUsI MPAKTHYECKOTO 3aHATHS

1. AkageMuyecKyro TpylIly CTYJIEHTOB pa3AeliiuTh HAa MATh KOoMaH[ (moarpymm). B
KKJI0W KOMaH/Ie BIOpaTh PyKOBOAUTEISI KOMAH/IbI.

2. KaxxJ10i1 KOMaH/1e U3y4YUTh U JIOJIOKUTH B IPYyMNIE COAECpPKaHUE OJHOrO paszaena O3
«O TexHHYeCcKOM peryiaupoBaHum». [Ipm mMoAroToBKE BOMpoOCca COCTABUTH IJIAH JOKJIAJa.
CTpyKTypy IOKJIaJa >KeJaTelbHO MPEACTaBUTh B BUJE OJIOK-CXEMBI, a COJIEpkKaHUE J0KIIaaa
CONPOBOKJIAaTh KOHKPETHBIMU ITpUMepaMu. PacnipenensieT TeMaTuKy pas3iesioB 10 KOMaHAaMm
CoBer rpynmsel, COCTOSIIIUMA W3 pyKoBoAuTeNned koMaHia. TekcT 3akoHa «O TEXHUYECKOM
pPEryJIMPOBAHUMNY Y MIPENOAABATEIS.

Pexomenyemsble paznensl @3 «O TEXHUYECKOM PETYIHPOBAHUNY:

I'nasa 1. Obwue nonosicenus.

[Ipu n3ydeHnH TaHHOTO BOIIPOCA YIIOP CIAEAYET CIENATh HA MOHITUE TEXHUYECKOTO
pEryJIMpoBaHusl, OCHOBHBIE ONPE/ICICHUS, CBSI3AHHBIE C TEXHUUYECKUM PETYJIMPOBAHUEM, U
MPUHLNIBI TEXHUYECKOTO PETYIUPOBAHUSI.

I nasa 2. Texnuueckue peenamenmui.

[IpuBecTH 1eIM MPUHATHS TEXHUYECKUX PETIAMEHTOB, COJCpP)KAaHHE U MPUMEHEHUE
TEXHUYECKUX PETJIaMEHTOB, BUJbl TEXHUYECKUX PErIaMEHTOB.

I'nasa 3. Cmanoapmuszayus.



Vka3zarb LenM W NPUHLMIBL CTAaHAAPTU3ALMHU, IMEPEYUCIUTh U OXapaKTEpU30BaTh
JIOKYMEHTHI B 00JIaCTH CTaHAapTU3alUK, IepeuncnuTh QyHkimun HanronansHoro oprana PO
[0 CTAaHJAPTU3ALMHU U TEXHUYECKMX KOMUTETOB I10 CTAaHAAPTU3ALINY.

I'nasa 4. [loomeepowcoenue coomeemcmaust.

[IpuBecT UENM W NPUHLUIB TOATBEPXKICHUS COOTBETCTBUS, PACKPBITH IOHSITHUS
JIOOPOBOJIBHOTO M 00S3aTEIHHOTO XapaKTepa MOATBEPKICHHsI COOTBETCTBHS, PaccKa3aTh Mpo
cepTuUKaINIO, ICKJIAPUPOBAHUE U 3HAK OOpaIleHUs Ha PhIHKE.

Inasa 5. T'ocyoapcmeenuvlii KOHmponv (Haod3op) 3a cobardeHuem mpebdosanull
MeXHUUeCKUX pe2lameHmos.

Vkazarb oOpraibl TOCYJapCTBEHHOTO KOHTpoJis (Hag3opa) 3a CcoOJ0JACHUEM
TpeOOBAaHUM TEXHUUECKUX PETIaMEHTOB, OOBEKTHI TOCYJIapCTBEHHOTO KOHTpOJIs (Haa3opa),
MTOJTHOMOYHS U OTBETCTBEHHOCTh OPraHOB T'OCYIAPCTBEHHOTO KOHTPOJISI (Ha130pa).

IHocse u3yuyeHus Ka:KI0i KOMaH/e ¢/1eJaTh J0KJIA/] [0 CBOeMY BOIPOCY.

JIoknaapIBalOT OJMH-/IBA MPEACTABUTEINS KaKI0M KoMmaHAbl. [locie kaxaoro nokiana
MPOBOJUTCS OOCYXJCHHE COJEpKaHUsI OCHOBHBIX pasnenoB D3 «O TexHHUUECKOM
peryianupoBanum». B 00Cy)IeHUN y4acTBYIOT CTYI€HTHI BCEH TPYIIIIBI.

dopma oT4eTa: KOHCIEKT C BHINOJHEHHBIMH 33JJaHUSIMU.

IIpakTnueckoe 3ansaTue Ne 4

Tema: OmnpeneneHrue YCHIMA U MOJ00P SJIEMEHTOB IIOCKOM CHCTEMBI CXOASITUXCS
CUII

Heab: yMeTh OnpeAcssiTh BEJIMUYMHBI U HAMPABICHUS JIEUCTBUS YPABHOBEIIUBAIOIIUX
cui rpapYecKuM U aHATUTUYECKUM CIIOCOOaMMU.

Oo0opynoBanue: pa31aTOYHBIN MaTepHUal

MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTepUall

X0 BbINOJTHEHHE: BHITIOJIHUTH 3a/IaHMUS.

3aganmue:

1. [ToBTOpUTH Temy «IliocKast cucTemMa CXOIAIIUXCS CHIDY.

2. Brinummre naHHbIe 715 Balllero BapyuaHTa (COrIacHO HyMepaIliu B KypHaJIe).
Ne Fiu No BapuanTa Fiu Ne Fiu

BapI/IaHTa BapI/IaHTa

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 mpuMep pelieHusl.

IIpuMep pemeHusi: HAWTH BEIUYUHBI U HAINIPABIICHUS JICUCTBUS YPaBHOBEUTHBAIOIIUX
cun Fr u F3 rpaduueckum 1 aHanuTHUYECKUM CIIocoO0amu, €Ciu 3a7aHbl BeauurHa cuiiel Fi =
20 xH u nmuaun nevicreus cun Fou Fs (puc. a).

Pemenue rpagpuueckum crnocooom.

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




W3 mpous3BONbHONW TOYKHM a OTKJIAJbIBaeM B Mmaciutabe u3BecTHyro cuiy Fi, miunHa
BEKTOpa KOTOPOM paBHA JITMHE OTpe3ka ab = 2 cM (puc. 0).

Uepes Havasio U KOHEI] BeKTopa cuibl Fi | T.e. uepe3 TOYKU a U b, IPOBOJUM JIMHUH,
napajsienbHbie JUHUAM JerctBust cuil F2 u F3 Tak, uToObl OHU mepeceKkannch B OJTHON TOYKE
c. [Tpu atom cuitbl F2> u F3 MmoryT okaszarbes kak cripaBa oT cuiisl Fi (cM. puc. 0), Tak u cieBa
oT Hee (pUC. B). DTO HE SBISETCSA OIMIMOKOW MOCTPOCHHMsI, MOCKOJIbKY 00a MOJy4YEeHHBIX
CUJIOBBIX TPEYIroJIbHUKA SIBISIOTCS JBYMsI 4YacTsAMM Tnapauienorpamma. Ho, Bce e,
MpaBUIbHEE, KOT/Ia MPU 00X0JIe TPEYTroJbHUKAa HOMEpa CUJl UIYT B HApPACTAIOIIEM MOPSAKE,
T.¢. BapuadT Fi F2 F3 nmpeanoururensHee, yem Bropoil BapuaHT. Cunbl Fr u F3 sgBisrorcs
ypaBHOBEIIHUBAIOIMKUMU cUTy Fi.

N3mepsiem otpe3ku be u ca: bc =2, 8 cm, ca = 2,5 cm. Tak kak 1 cM cootBeTcTByeT 10
kH, nomyuaem F2 = 28 xkH, F3 = 25 xH.

PaccraBisieM  cTpenku — Ha
orpe3kax bc u ca. M3 ycnoBus
R p- PAaBHOBECUSI BCE CTPEJIKUA JOJIKHBI

g ObITh HaIpaBJeHbl B OIHY CTOPOHY
B npu obxone TPEYTOJbHUKA.
[TockonpKy HampasieHue cuibl Fj
3a1aH0  (BHU3), OCTaJbHBIE CHJIBI
JIOJKHBI OBITh HAIPaBJICHBI TaK, Kak
MOKa3aHo Ha puc. 0, B, IPU 3TOM
y KOHEIl BekTtopa cuibl F3 Oyxaer

- COBIIAJIaTh C HAYaJIOM BEKTOpPa CHJIbI
3R - Fi.
15 el x OtBet: F» = 28 xH, F3 = 25
30 i g kH;  HampaBneHuss  ATUX  CHI
Fy=20kH MOKa3aHbl Ha CUJIOBOM
TPEYTOJbHUKE.
¥ Pemienne  aHaIMTHYECKUM
. ‘ crocooom.

[IpoBoaum ocu koopauHat O X
nu O y, TpaAWIIMOHHO HaIMpaBIss
MEPBYI0 U3 HUX TOPU3OHTAIBHO, a
BTOPYIO0 — BepTHUKadbHO. CWibl HampaBisieM M3 Hauyajla KOOPJWHAT MO 3aJaHHBIM JIMHUSIM
neuctBua 3-3 u 2-2. HanpapiieHue BbIOMpaeM NPOU3BOJIBHO (AOMYCTUM, BJIEBO — pHUC. T).
[IpocTaBisieM yriibl MEX1y HalpPaBJICHUSIMU BCEX CHJI U KOOPJUHATHBIMH OCSIMHU.

CocraBiisieM ypaBHEHHUS:

—F2 cos 30°—Fzcos 15°=0

—F1- F2 cos 60°+ F3cos 75°=0

N3 nepBoro ypaBHeHus Nojy4aeM BblpakeHue i Fo.

F2=—Fscos 15°/ cos 30°

[ToxcraBnsiem BeIpakeHue 111 F2 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 xH

Onpenenus F3 , Haxogum F»:

1cMm
1 10xH

=)

4 — 3anamHas cxema AeficTBUs CW; 6, € — BapMaHTBL IOCTPOEHHs CHJIOBOIO Tpe-
YrOJBHHKE; 2 — CXCMA CHJT JUIS aHAIMTHYECKOrO PCLICHUA
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F2=—F;3 cos 15°/ cos 30° =24, 48% 0,966: 0,866 = -27,31 kH

Oteer: F» = 27, 31 kH, sra cuna HampaBiieHa B CTOpPOHY, IPOTHUBOIOJIOKHYIO
MOKa3aHHOW Ha PUC, O YeM F'OBOPUT 3HAK «MUHYC» TEpe] YHCIOBbIM 3HaueHueM; F3 = 24,48
kH, cuiia HampaBiieHa Tak K€, Kak IOKa3aHO Ha PHC. T, MOCKOJIbKY YHMCIOBOE 3HAYECHUE
MOJIYYMJIOCh CO 3HAKOM ILITIOC», KOTOPBIN OMYIIIEH.

4. [TepeuepTuTe pUCYHOK ¢ COOMIOACHUEM MacITaba.

5. Pemnre 3anauy

6. Cnenaiite BBIBOJ.

KonTpoJibHbIE BONIPOCHI:

1. Kak HaliTh paBHOAEHUCTBYIONIYIO TPEX CHJT?

2. YUTo MOXKHO CKa3aTb O JCHMCTBUM CHUJI, KOTJa MX PABHOACHCTBYIOIIAS pPaBHA
HYJI0?

3. Onumure O0O0mMI TOPSIOK PpEeIIeHHs 3ajJad O pPaBHOBECHU TPEX CHII
rpaduYeCcKUM CIIOCOOOM.

4. KaxoB o0uuit mopsiIoK peiieHust TexX ke 3a7a4 aHaJTUTHIECKUM CIIOcO00oM?

3. Kakoii n3 ykazaHHBIX CIIOCO00B 0oJiee TOUeH?

6. [IpuBenuTe npuMepbl YaCTHBIX CIIY4YaeB TPEX CHIL.

dopma oT4eTa: KOHCIEKT C BHIMOJHEHHBIMH 33JJaHUSIMU.
IIpakTuyeckoe 3ausaTue Ne 5

Tema: Onpenenenue ycuianii U moa0O0p JIEMEHTOB MJIOCKON CUCTEMBI MapaJIIEIbHbIX
CUII

Heab: 3HaTH ompeneneHUss MOMEHTa Mapbl CHJI MU MOMEHTA OTHOCHUTEIIBHO TOYKH,
YMETb OINpeesaTh 3HaK MOMEHTA.

OobopynoBanme: pa3gaTOUYHBIN MaTepual

MeToauyeckue yKazaHusi: U3yUYUTh TEOPETUUECKUN MaTepuall

X0/ BbINOJTHEHHE: BBITIOJIHUTH 3a/IaHMUS.

3aganmue:

1. [ToBTOpUTH TEMy «MOMEHT CUIIBI OTHOCUTENIBHO TOUKH. [1apa cumy.

2. Brinuiure nanueie s Bamero BapuanTa (CoriacHO HyMepaluy B )KypHaJie).
Ne F] Fz F3 F4 M aj ar as ay as /’l4

BapuaHTa xkH xkH xkH kH kHm 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 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
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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. Paccmortpure npumep pemieHus.

Fi=10xH

F»=15xH

F; =20 xH

F4s=25xH

M =15 kHm

31:2 M

32:3 M

az=4wm M
as=5M s
as=6M

hs=0,2 m

Haxomum mieun hi hy hs

hi=a;sn30°=2-05=1m

h,=a,simn 60°=3-0,866=2,598 m

hs=asz=4wm

Haxoaum cyMMy MOMEHTOB OTHOCUTENIBHO TOUKH O:

YMo=—Fihi+Foho_Fsh3—Fsh4s+M=-10-1+15-2,598-20-4-25-0,2+ 15
=—41,03xHm.

4. IIepeuepTure pUCYHOK.

3. Onpenenute CyMMy MOMEHTOB BCEX CHJI OTHOCUTEIBHO Touku O.

6. Cremnaiite BBIBOA.

KonTpoJibHbIE BOIIPOCHI:

1. Hanummre dbopmyny s onpefencHuss MOMEHTa CUJIbI OTHOCUTEIBHO KaKOM-
00 TOUYKH Tea.

2. Kak onpenensieTcs 3HakK MOMEHTA CUJIbI OTHOCUTEIBHO KaKOH-THO0 TOUKH?

3. B 1em cxo/1cTBO M OTIIMYKE BpalllaTeIbHBIX BO3/ICHCTBUIM, OKa3bIBAEMBIX Ha TEJIO

CUJION 1 mapou cui?
dopma oT4eTa: KOHCIEKT C BHIMOJHEHHBIMH 33JJaHUSIMU.
IIpakTuyeckoe 3ausitue Ne 6
Tema: OnpeneneHue yCuinii B 3J1eMEHTaX MPOCTPAHCTBEHHOW CUCTEMBI CHIT
Leab: Hay4YUThCS ONPEACNATh YCUIIWSL B CTEPXKHSIX, BbI3BAHHBIX JCHCTBUEM IPy3a,
COCTaBJISITh YPABHEHHUSI PABHOBECHS JJIs1 TPOCTPAHCTBEHHON CUCTEMBI CXOASIIUXCS CUIL.
OGopynoBaHme: pa3aTOYHbIN MaTepUal
MeToauyeckue yKasaHusi: U3yUYUTh TEOPETUUECKUN MaTepUAIl
Xo/ BbINOJIHEHHE: BbINOJHUTD 3aJaHusl.
3ananue:
YKa3zaHus K BbINOJTHEHHIO PadOThI:
1.I[ToBTOpUTH 1O yueOHUKY TeMy «IIpocTpaHcTBeHHas cUCTEMa CHID».
2.Bpinuiure JaHHBIE [ BAIIETO BapuaHTa (COTVIACHO HyMEpAallMK B JKypHaJIe).
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IIpumep pemieHus 3aga4vu:
OnpenenuTs yCUINS B CTEPKHSIX.

[Topsnok pemenns:

1.Beiensiem y3en (Wi TOUKY) paBHOBECHE KOTOPOro OyeM paccMmatpuBath. (B
JTAHHOM clly4ae Touky B).

2.3aMeHsIeM CBSI3H, IEVCTBYIOIINE HA TOUKY, CUJIAMH PEAKLUU.
Na
B

NelF- 20

3.BriOupaem HampaBiieHHE KOOPAMHATHBIX Oced. B mpuHIUIE NX MOXHO MPOBECTH KaK

yrojino. Ho xenarenbHo, 4TOOBI KaK MOYKHO OOJIbIIIE€ YUCIO0 HEU3BECTHBIX CHII ObLIO K 3THUM
OCSIM TIEPIIEeHIUKYJISIPHO.

7 Oce V nposojMTes U1 [POSEPKI,
’ B KOHIIE PCIICHHUS $3/184H

4.CocraBiisieM JJisl JaHHOW 3a]1a4u ypaBHEHUSI paBHOBECHSI U, pelllas UX, HAXOIUM
HEW3BECTHBIC CHUJIBL.

N X, =0 N, +N, xcos30°=0

N¥=0 FF+N_ xsin30°=0

L]
S.Beipaxaem Nc¢ U3 BTOpOro ypaBHEeHUS
—F+ N xsin30®=10

r #,
N.= £ 40w H
o osm30° 05

T.Kk. cTano U3BECTHO, MOKHO PEIIUTH NIEPBOE YPABHEHUE.
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- .-"-r'_1 - ."'rlc- = eos3F =10

=
|

=N =cos30°
40 = cos 30°

N, =40x0,866 =34,6xH

o
Il

6./]1s1 mpoBepKH MPAaBUIBLHOCTU MPOBEAEHHOTO PEUIEHUS MPOBOUM IMPOU3BOIHHYIO
OCh V, HE COBIAAAOMIYIO C X U Y M COCTaBJISIEM JIJISI HEC YPABHEHNUE PABHOBECHS.

Ecnu nmocne moacTaBieHHBIX HAMICHBIX BEIMYWH, YPAaBHCHHUE PaBHO HYJIIO, TO 3a/1a4a
peleHa BepHo.

. T N | =lcos30” — Fxsin30®+ N, =0
— - 34,6« 0,806 —20x 05+ 40 ==30-10+40=1

BapuaunTthl 3ajaHuil 1JI KOHTPOJIbHOI padoThl.

OnpenenuTs yCUIINS B CTEPKHAX , U300paKeHHBIX Ha pucyHke. Homep cxeMbl B3STh
COOTBETCTBEHHO BAlllEMy BapUaHTY.

1 &
~ A b
F1 A T~
e F1
/ F2 30 '1r T Fz
A’ A s S c 7 +
4} Sﬂ 5,"-_"-{_ B .’ B
,f“’fff F3 '
/ ~ F1=10kH; F2=25kH; F3=30xkH F3
C o
; F1=30H; F2=35kH: F3=20kH 2.
3 %
A %ﬁ'x"""w--..% B ’ n% F1
~— F1 .
- 45 f
R — ’ i R
. ~ - =
N ~ | _F2 C < =
-
C 7 B F3 B
F3 F1=50kH: F2=25kH; F3=20kH
F1=20kH; F2=45kH; F3=20kH 4 ‘
A . j
-\'"'--\.____ F'] -H"‘-\-\.
w [ _ 00 [ T
I.. ""--.___\_.% F2 s Ia "- Fe
C - A € C ’ -

| B ' B
F1=10xH; F2=25kH; F3=30xkH

6 |

F1=20kH; F2=45kH; F3=20xH
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f,f-’"' F3
C ﬁ’/ 10

A {% A1
x‘:,h Fi A y Ff2
o T - 4 A
C % “ 3 = } _-férf o B
/ # B ) " F3 Y
' ____f“‘/
F1=20kH; F2=15kH; F3=10xH e F1=20kH; F2=55kH: F3=25kH
7 8
9 F1
A Fi
Fz
_ A %’ 4
. 80
. 60 4\ _— -
2 B cﬁf”
F1=30kH; F2=45kH; F3=20xH

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

4. Pemute CBOW BapHaHT.
5.0TBETHTE HA BONPOCHI.
6.Cnenaiite BEIBOJ,.
KoHTpoJibHbIE BONIPOCHI:
1.YT0 Ha3bIBAIOT TJIABHBIM BEKTOPOM CHCTEMBI?
2.Yemy paBeH riaaBHbI MOMEHT CUCTEMBI?
3.UemMy paBHa paBHOJEHCTBYIOLIAS POU3BOJIBHON MIIOCKOW CUCTEMBI CUI?
4.Kakas cuctema CuJjl Ha3bIBa€TCs MPOCTPAHCTBEHHOM?
dopma oT4eTa: KOHCIEKT C BBIIIOJHEHHBIMU 3aJaHUSMU.
IIpakTueckoe 3ansaTue Ne 7
Tema: Onpenenenue EHTPa TSHKECTU TUIOCKUX QUTYP
Heab: o00o00ueHne, cucTemMaTH3amus, yriyojieHue, 3aKperieHue MOTyYeHHbIX

TEOPETUUECKHUX 3HAHUU JIJISl OTPEICTICHUS IIEHTPA TSHKECTH TUIOCKUX (puryp;

OGopynoBanme: pa3gaTOYHbIN MaTepHUal
MeToanueckue yKkazaHusi: U3y4UTh TCOPETUICCKUN MaTepUa
Xo/1 BbINOJTHEHHUE: BBITIOTHUTD 3a/IaHUS.

3ananue:

1. [ToBTOpUTH 110 YueOHUKY TeMy «LIeHTp TsKecTH».

2. Brinummute naHHbIe 715 Balllero BapyuaHTa (COrIacHO HyMepallluu B KypHaJIe).
Ne X, | X2, | Y, | z1, | 23, Ne X, | X2, | Y, | 21, | 23, Ne X, | X2, | Y, | 21, | Z3

BAPUAHT | wy | wvu | MM | vy | ww | BAPHAHTA | wv | mw | MM | wy | ww | BAPHAHTA | wy | v | MM | wm | wm

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 {30 | 70 |40 | 10 23 50 | 60 | 100 | 70 | 40
4 50 | 60 | 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 | 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
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3.  Paccmotpure npumep penieHus.

IHpumep.

OmnpenenuTs NOJ0KEHUE IIEHTPA TSHKECTH
¢burypsl, COCTaBJICHHON U3 TPEX TOHKUX IJIOCKUX
IUTACTUHOK MPSMOYTOJIbHOU (POPMBI,
NEPECEKAIOIINUXCS APYT C IPYTOM MO/ MPSIMBIMU
yTiamMH; pa3Mepbl — B MM.

Pemennue.

I.ITomecTnM Havamo KOOPAUHAT B BEPLIMHE
TPEXTPAHHOTO yTJIa M PACIIONI0KUM OCH KOOPJUHAT
BJIOJTb JINHUH TIEpeCeYeHUS MIIACTHHOK.

durypa COCTOHUT U3 TPeX MPSIMOYTOJILHUKOB C
neHtpamu tsbkectu Ci, Co , C3, pacnoyiokeHHBIMU Ha
HepeceueHu  MPsIMbIX, COSAMHSIONINX CEPEAUHBI TPOTHUBOIIOIOKHBIX CTOPOH.

2.Hcxons u3 pa3mepoB (GUrypsl, onpeaeauM HeoOXoANMbIe JaHHbIE I OJCTAaHOBKU
B (hopmybl (3): A  — IUIOIIAIM IPSIMOYTOJIBHUKOB U KOOPAMHATHI UX LIEHTPOB TSHKECTH:

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

Ax=4-8=32cm%; C2(2; 4; 0);

A3=8-2=16cm*; C50;4; 1).

3.IloncraBuM 3TH JaHHBIE B (POPMYIIBI (4) U BEIYUCIUM HCKOMBIE KOOPIUHATHI IEHTPA
TSKECTU (PUTYPBI:

Xc=(15-1,5+32-24+16-0)/(15+32+16)=1,37cm= 13,7 Mmm

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 Mmm

enTp Tsxectu purypst pacnonoxen B Touke C (13,7; 30,4; 8,5).

™~

4. Pemmre cBoil BapuaHT.

3. OTBeThTE HA BOIPOCHI.

6. Cremnalite BBIBOJI.

KonTpoJibHbIE BONIPOCHI:

1. JlaliTe onpeneneHne HEeHTpa TKECTH Tea.

2. Yemy paBeH CTaTUYECKUN MOMEHT TUTIOIIAN OTHOCUTEIIBHO ocH abciucc?
3. B kakux eguHUIIAX U3MEPSIETCS CTATUYECKUH MOMEHT IJIOCKOM (pUTyphI?
4. Yemy paBeH CTaTUYECKUI MOMEHT IUIOCKOU (PUTYypbl OTHOCUTENBHO

LHEHTPAIBHON OCU?

dopma oT4eTa: KOHCIIEKT C BHIMOJHEHHBIMU 3a/JaHUSIMU.

IIpakTHuyeckoe 3anaTue Ne 8

Tema: OnpeaeneHue CKOPOCTEN U YCKOPEHUHN JJIs1 TOCTYNATEILHOTO JBUKCHHUS.

Hean: 00001IeHNE, cCCTEMAaTU3alIUs, YIITYOJIeHNE, 3aKPEIICHHUE MOTyYeHHBIX
TEOPETUYECKUX 3HAHUU;

O6opynoBaHme: pa3gaTOUHbIN MaTEpHUal

MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUall

X0/ BbINOJIHEHHE: BHITIOJIHUTH 3a]/IaHMUS.

3aganme:
1. [ToBTOpUTH 1O YueOHUKY TeMy «KnHEeMaTHKa TOUKI.
2. BoinummTe naHHble U1 Balllero BapUaHTa (COTJaCHO HyMEpaluu B KypHaJe).
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Ne S, V4, VB, No S, V4, VB,, Ne S, V4,, VB,
BapHaHTa KM KM/9 | KM./4 BapHaHTa KM KM/4 KM/4 BapHaHTa 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. Paccmotpute npumep penieHus.

N3 nByX myHKTOB 4 U B NpSIMOJIMHENHOTO IIOCCE, HAXOAAIIMUXCSA OAUH OT APYroro Ha
paccrostiun 100 kM, OTHOBPEMEHHO BBIE3KAIOT HABCTPEUY JIPYT APYTY JIBa BEJIOCUIIEINUCTA U
JBUKYTCS C TIOCTOSHHBIMU CKOpPOCTSIMH. Benocunenucr, Bble3kalOUMKA U3 A, HMEET
CKOPOCTb V 4, @ BEJIOCHUIIEANCT, BbIE3KAMOUUNA U3 B, — cKopocTh vz, = 26,6 KM /4.
OnpenenuTs, 3a Kakoe BpeMsl KaxAblil u3 HUX npoeaet paccroaaue 100 kM. Uepes CKOIbKO
YacoB U I'JI€ OHU BCTPETATCA?

Pemenue.

I. Haxoaum BpeMsi, 3aTpay€HHOE MEPBBIM BEJIOCUIIEAUCTOM Ha MPOE3] OT TOYKU A
Jo B:

tas=Sup/v4a=100/40=2,51

2. Haxoaum Bpems, 3aTpady€HHOE BTOPBIM BEJIOCUIICAMCTOM Ha MPOE3] OT TOUYKH B
1o A:

tsa=SBa/ vg=100/26,6 =3,75 4.

3. BpemMs u MecTto BCTpedd BEJOCHIEAMCTOB HauOOJIEe MPOCTO ONpPENeTUTh
rpaduuecku. Paccrosinue mexnay nyHkraMu A u B, paBHoel00 kM, m300pa3sum Ha ocu
opauHat oTpe3koM B 50 mm (puc.202), 1.e. B macmTade ps = 2 kM /MM (100 kM = ps - 50 MM u
... us =100 kM / 50 kM = 2 KM /MM).

[Io ocu abciuce OTIOXKUM BpeMs B

macmtabe e = 0,1 u /mMm (4 wyaca S.xu
n300pakeHbl orpeskom 40 MM, moaTomy 4 4 Bl e 8, = Wt -
40 mmu =4 49/40 mm = 0,1 9 /Mmm) ‘

[IepBblii BETOCUTIEAUCT PACCTOSTHUE OT @ 80} A 1o
B mpoesxaer 3a 2,5 4. Ero mepememnieHue . L.
n3o0pakaercs Ha rpaduke npsmoit OB,. S

Bropoii BeIoCHIIEMCT pacCcTOSHUE OT ) “or B 1o
A mpoesxaet 3a 3,75 4 ¥ €ro nepeMericHue ? 20
n300pakaercs Ha rpaduke npsamoit By Az q R

Touka C;» mepecedueHus o0OOUX o R R R
rpa@uKoB  yKa3plBa€T MECTO H BpeMs B-AA

BCTPCUH.
Berpeua npoucxonut Ha pacctosinuu S 4= 60 kM oT myHKTa A (W11 Ha PaCCTOSTHUM.
S5 =40 xm ot myHKTa B) uepe3 At = 1,5 4 nocse Hayana ABUKEHUS BEIOCUIICIUCTOB.
Ecin BMecTto rpaduueckoro pemieHUs NPUMEHUTh aHAJUTHYECKOE, TO MOXKHO
paccy>kKaaTh TaKUM 00pa3oM.
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JlommycTuM, 94TO MECTO BCTPEUH MPOUCXOJIUT HA PACCTOSIHUM S OT ITyHKTa 4, a BpeMs 110
BcTpeur At , cuMTas OT Hauyaja JBIXKEHHs. Torja ypaBHEHHME [BUXKEHHUS MEPBOTO
BEJIOCHUIIEIUCTA TPUMET BUJT

S=v4 + At ¥ ypaBHEHHE ABUKEHHUS BTOPOTO Beiocumeaucta S= Syp-vp - At rae So= 100
KM — PacCTOSIHUE OT MECTOHAXOKJECHHSI BTOPOTO BEJIIOCUIIEAMCTA JO NMYyHKTa A B MOMEHT
Hayana orcuera (ripu t = 0).

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

Orcrona

At=S8o/ (va+vs) =100/(40+26,6)=1, 5 u.

W3 ypaBueHnus (1) onpenensieM S:

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

4. Pemmre cBoil BapHuaHT.
5. OTBeThTE HA BOIPOCHI.
6. Cremalite BBIBOJI.

KoHTpoJsbHBIE BOIPOCHI:

1. JlaiiTe ornpeneneHne KHHEMAaTUKHU.

2. UTO Ha3bIBAIOT TPACKTOPUEH?

3. B kakux enMHUIIAX U3MEPSIETCS CKOPOCThH?

4. Yemy paBeH MOAYJIb CpEHENH CKOPOCTU?

3. B xakux enuHUIIaX U3MEPSETCA YCKOPEHUE?

dopMa 0TYETA: KOHCIIEKT C BBIITOJTHEHHBIMU 3a1aHUSIMU.

IIpakTHyeckoe 3ansaTe Ne 9

Tema: OnpeneneHne JMHEMHBIX MW YIJIOBBIX  CKOPOCTEW, YCKOPEHMM  JUIs
BpAIIATEILHOTO ABUKECHUS

Heab: ymeTh pemiarh 3aauvl MO ONPEACIICHUIO JUHEWMHBIX M YTJOBBIX CKOPOCTEH,
YCKOPEHUH 711 BpallaTeIbHOTO JBUKEHUS

O6opynoBanme: pa3gaTOUHbIN MaTEpHUal

MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUall

Xoj BbINOJHEHHE: BBITIOJHUTH 3a/IaHHUS.

3ananue:

[ToBOpOT T€JIa OTHOCUTENBLHO HEMOABUKHOM OCH 331A€TCA YIIIOM ITOBOPOTA,
BBIpAKEHHBIM B paguaHax: ¢(pan). HampapieHne mojloKUTEIbHOTO TOBOPOTA CBA3AHO C
HaMpaBJICHUEM OCH BpAIIEHUs TPABUJIOM MPABOr0 BUHTA.

YrnoBasi CKOpOCTh paBHA MEPBOM MPOU3BOIHON YTiia MOBOPOTA IO BPEMEHH :
o=@ (paz/c)

Yrn0oBoe yCKOpEHME paBHO NIEPBOU MPOU3BOJHOM YTIIOBOM CKOPOCTH IO BPEMEHU UJIU
BTOPOI MPOU3BOIHOM yTiia TOBOPOTA IO BPEMEHHU: £ = o=@ (pan/c?)

CBs3b TMHENHOMN U YIJIIOBOM CKOPOCTEN UMEIOT BUI: V= ® ‘R

HopMansHoe yCKOPEHHE YaCTHIBI PABHO :  an =v2/R

TaHreHMagbHOE YCKOPEHHE YaCTULBI paBHO: a= €+ R

[TonHOE yCKOpEHHE PAaBHO: a=/ a + a2
OCHOBHOE ypaBHEHHE JUHAMUKH BPalIaTSIbHOTO JIBH)KCHHSI OTHOCUTEIIBHO
HETIOABMKHOU OCH UMEET BUJL: M=1¢

rae M- pe3yJIbTUPYIOIIAN MOMEHT JICMCTBYIOIIUX CUJI, |- MOMEHT MHEpIMHU Tena
OTHOCHUTEIIBHO OCH, €- YIJIOBOE YCKOPEHHUE.
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1)  MarepuanbHas Touka maccol m=0,2Kr Bpallaercss Mo OKPYKHOCTH PATHYyCOM
R=1,2m. 3aBHCHMOCTb yIJ1a IIOBOPOTA OT BPEMEHU MMEET BU  @=(5+2t+31° ) pao. Haiitu
B MOMEHT BPEMEHHM t=5C YIJIIOBYIO0 CKOPOCTb (0, YIJIOBOE YCKOPEHUE €, TMHEUHYIO CKOPOCTb V,
HOPMAaJIbHOE @y, TAHTCHUUAIBHOE d; U MIOJIHOE YCKOPEHUE TOYKH d.

2) Onnoponubii  nuck maccol m=4 xr u paguycom R=0,4m Bpamaercs
OTHOCHUTEJIBHO OCH, NMIPOXOJAILEH Yepe3 LIEHTP AUCKA U MEPIIECHAUKYIISAPHOU €ro IJIOCKOCTH C
YIIIOBBIM YCKOPEHHEM €=3paj/c’ Mmoj JEeHCTBUEM KaCaTENbHOW CHibl F, MpUIOKeHHOH K
o0oxy aucka. HaiiTu MomMeHT cuiibl M nielicTBYIOIIMNA Ha JUCK U cuiy F .

3)  OpHoponHbIll cTepkeHb Maccod m= 2,4kr o jiauHOM [=1,2M Bpaiaercs
OTHOCHUTEJIBHO OCH MEPNEHAUKYIAPHON CTEPKHIO M MPOXOJMSIIEH Yepe3 ero UEHTP TakK 4YTo
3aBUCHUMOCTh yTJIa II0BOPOTA OT BPEMEHU UMEET BUA ¢=(4t+2F)pao. Haiitn B MOMEHT
BPEMEHU {=J¢C YIJIOBYIO CKOPOCTbH (O, YIJIOBOE YCKOPEHUE €, MOMEHT JIE€UCTBYIOLIEH CUIIbl M .

4) OnHopoaHbIi OUCK Maccol m= 2kr u paauycoM R=0,4m BpaIaeTcs
OTHOCHUTEJIbHO OCH MEPIEHANKYISIPHON JUCKY M MPOXOJIAILIECH Yepe3 €ro LEHTP TaK 4To
3aBUCHUMOCTb yIJia II0BOPOTA OT BPEMEHHU MMEET BUA ¢=(5t+1)pad. HaliTu B MOMEHT
BPEMEHHM [=6C YIIIOBYIO CKOPOCTh ®, YIJIOBOE YCKOPEHHE €, MOMEHT JIEUCTBYIOLIEH CHUITbI M .

5)  OpHopomHbIN cTepkeHh Maccod m= 1,8kr o mouHOM /[=1,2M Bparmaercs
OTHOCHUTEJIBHO OCH NEPIEHIUKYJIIPHON CTEPKHIO U MPOXOMSIIEN Yepe3 OAMH U3 €ro KOHIIOB
TaK 4TO 3aBHCUMOCTbH YTJIOBOM CKOPOCTH OT BpPEMEHHM HMMeEeT BUI ® =(4t+0,2¢° )pao/c.
Haiitn B MOMEHT BpeMEHHU f=4c YIII0BO€ YCKOPEHUE € U MOMEHT JIEUCTBYIOIIEH CHIIBI M .

KoHTpoJibHbIE BONIPOCHI:

1.Kak onpenensercss JMHEMHAss CKOPOCTb MATEPUAIBHOU TOYKH?

2. Kak onpenensercst yrioBass CKOPOCTb MaTE€pHAJIbHOIO Tea?

3. Kak onpenensiercs yCKOpeHHs AJI BpaIlaTeIbHOTO ABUKEHHSI MaTEpUAIIbHOTO Tea?

dopma oT4eTa: KOHCIEKT C BBINOJHEHHBIMH 33JaHUSIMU.

IpakTueckoe 3ansaTue Nel(.

Tema: [lpumenenue npunmnuna /lamambepa Kk pelieHHIo 3aja4 Ha TPSIMOJIMHEWHOE
JBH)KEHUE TOUKHU

Henab: yMeTb COCTaBISATH YpPAaBHEHUS paBHOBECHUsS JJIA pEIICHHS 3aJad  Ha
NPSIMOJINHEWMHOE ABUKEHUE TOYKH.

OGopynoBanme: pa3gaTOYHbIN MaTepHUal

MeToanyeckue yKa3aHUsi: U3YYUTh TEOPETUUECKUN MaTEpUall

Xoa BbINOJHEHHE: BBITIOJIHUTH 3a/IaHMUS.

3ananue:
1. [ToBTOpUTh MO Yy4eOHUKY TeMy «JIBUKeHHE HECBOOOAHOW MaTepuaIbHON
TOYKH)).
2. Brinummure naHHbIe 715 Balllero BapyuaHTa (COrIacHO HyMepallluu B KypHaJIe).
No G, | F [ s, Ne G, F, | S, No 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 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
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[ 10 1145 |65 |6 |20 1195 [70 |7 |30 1250 |75 |6

3. Paccmotpure npumep pemeHus.

IHpumep.

[To HaknmoHHOM miockocTu AB gyinmHo#M 4 M 1 yriioM noabema o = 15° paBHOYCKOPEHHO
noguumaroT rpy3 M Becom G = 200 xH, nocrosuHoit cuiod F = 65 kH, nanpasnennoi
napajjieIbHO HAKJIOHHOU TuiockocTh. OmpenennTh, CKOJIBKO BPEMEHHU MOTpeOyeTcs, 4ToObI
MEePEeMECTUTh Tpy3 Ha paccTossHre AB , ecnu kodPuIueHT TpeHus npu IBMKEHUU TPY3a 10
HaxJIoHHOI ockoctH = 0,05.

Pemienue.

1. N306pa3um Teno M Ha HaKJIOHHOM IJTIOCKOCTH C MPUJIOKEHHBIMU K HEMY CUJIaMHU
G u F, a Taxke cuio TpeHns R £ 1 HopManbHOU peakiued R  HAKIIOHHOM IUIOCKOCTH.

Haxonasce moa JEMCTBUEM ATHUX CHJI, TEJIO ABMIKETCS IO HAKJIOHHOM INIOCKOCTH C
MIOCTOSAHHBIM YCKOPEHUEM a.

2. I'py3 mepemeriaeTcss paBHOYCKOPEHHO, 0€3 HaydaldbHOM CKOpOCTH. Bpems ero
JBIKEHUST MOKHO OTPEICTUTh U3 YPaBHEHUS JIBHXKCHUS

S =at?/ 2 orkyma t = V_2S/a, Ho
1peBAPUTEIHHO HEOOXOAMMO ONPENETUTh YCKOpPEHHUE
a.

— 3. _ Tak kak rpy3 JIBHXETCSI C YCKOPEHUEM, TO
cunel G u F, R f u R ,, npuioxeHHble K HEeMy, HE
00pa3yloT ypaBHOBEIICHHON cuctembl. Ilpuinoxxum K
rpy3y M cuny unepuuu Fy, = ma = Ga / g, HanpaBuB ee
B CTOPOHY, IMPOTUBOIIOJOXHYI YCKOpeHUIO a. Temnepp
cuctema st cun G, F, R ¢, R o, F » ABagercs

YPaBHOBEIICHHOM.
4. Breibepem  cuctemy — KOOpAMHAT,  Kak
MOKA3aHO Ha PUC, U CIIPOEHHUPYEM BCE CHJIBI HA OCH X M y. Toraa mojiyduM JBa ypaBHEHUS

paBHOBECHUS:
dYFix=0;F-Gsina—-R¢-Fy,=0; (1)
YFy=0;Ry1—Gcosa=0.(2)
5. N3 ypaBuenus (1)
Fu=F—-Gsina—R ¢ O cuna tpenus R =t R ,, .
Hopmanbhyto peakiuto R , Haiinem u3 ypaBHeHust (2)
R =G cos a.
IToaTomy
Fu=F — G sin a — f G cosa = F- G(sina + f cosa).
[TogcTaBuM B 3TO ypaBHEHUE YHCIIOBBIC 3HAUCHUS
Fu=65—200 (sin 15°+ 0,05 cos 15°) =65 - 61,4 =3,6 kH

6. N3 Beipakenus Fy, = G/g - a Haitnem yckopeHue a:
a=Fu. g)/G=(3,6-9,81)/200=0,18 M/ c?
7. [ToACTABHB 3HAUYCHHE YCKOPEHHS a B BhIpaxkeHme t = \2S/2, HaiimeM Bpems

nepeMenieHns rpys3a M 1o Bcer JUIMHE HAKJIOHHOM IIJIOCKOCTH:
- t=V2S/a=V2-4/0,18 =6,7c.
4. Pemnre cBOM BapuaHT.
5. OTBeThTE HA BOIIPOCHI.
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6.

Crnenaite BBIBOI.

KoHTpoJsbHBIE BOIPOCHI:
Uto uzyyaetr nMHaMHUKA?
Kakas cucteMa orcuera Ha3bIBa€TCsl HHEPIIMATILHON?

l.
2.
3.
4.
5.

YCJIOBHUEC NPOYHOCTH IIPpU PCIICHUHA 3a1a4.

B 1yem cocTouT npuHIUN UHEPIIUU?
B yeMm 3akiroyaercs OCHOBHOU 3aKOH JUHAMUKA?

Yemy paBHO 3HaUYCHUE CHJIBI TSXKECTH Tela?
dopma oT4eTa: KOHCIEKT C BHIMOJHEHHBIMU 33JJaHUSIMU.
IIpakTnueckoe 3ansaTue Ne 11
Tema: Pacuer NPOYHOCTH CXKAThIX U PACTAHYTHIX JJIEMEHTOB IO MpEACIbHOMY
COCTOSIHUIO
Heap (oOyuyawmomasi, pa3BMBAKOIIAs, BOCIHMTATEJNbHAs): HAYYUTHCS MPUMEHSTH

O6opynoBaHme: pa3gaTOUHbIN MaTEpHUal
MeToauveckue yKa3aHusi: U3yUYUTh TEOPETUUECKUN MaTeprall
Xoj BbINOJIHEHHE: BBITIOJIHUTH 3a/IaHHUS.
YKka3zaHus K BbINOJTHEHUIO Pa0OThI:
[ToBTOPUTH 110 YyueOHUKY TeMy «PacTsokeHue u cxxaTue».

1.

2. Beinuiyte naHHble 7S Balllero BapuaHTa (COrjlacHO HyMepalllu B KypHale).
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
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. Paccmorpure npumep penieHusl.

IIpumep.

OnHopopaHas xxectkas mura AB cunoit Tskectu G = 1, 2 kH narpyxena cunoit F' = 8
kH. Onpenenuts U3 ycinoBus NPOYHOCTH AUAMETP cTepkHA CD, yIepKUBAIOLIErO TUIUTY B
TOPHM30HTAIBHOM MOJIOKEHUM; & = 45°, [6] = 150 H/mm 2.

Pemienue.

1.

2.

[Tpumensist MeToJ ceueHui, paccedeM crepxkeHb CD. OTOPOCUB BEPXHIOIO €ro
4acTh BMECTE C IIAPHUPOM [, 3aMEHUM UX JACHCTBUE HA OCTABIIYIOCS YaCTh HOPMaJIbHOU

cuioit N. Cuiia TS>KECTH TUIMTBI MPUJI0KEHA TOCEPEANHE €€ AJIUHBI.
Jlns onpenenenus cuiibl N COCTaBUM YPAaBHEHHE MOMEHTOB OTHOCUTEIIBHO
TOYKU A BCEX CHII, JEUCTBYIOIIUX HA TUIUTY:

G-AB/2+N-ACsin4—F-AB=0.
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F=8xH
F=8kH

A
2
%
i
L

L RNRRARRRRRRRRNRRY

o ¢ [ 0=12kH
A 8 _ M
s 1.5m
2 M s - -
Otcrona
N=(G-AB/2+F-AB)/(ACsind&)=(1,2-1+8-2)/(1, 5sin45° =16,2 xH
3. [Tomaap MONepeyHoro CEUCHUS CTEPHKHS, 00€CTICIMBAIOIIYO €r0 MPOYHOCTD,

HaXOIUM II0 PacueTHOM popmyiie, umes B BULy, uto N = 16, 2 -10° H u [c6] = 150 H/mm 2.
A>N/[c]=16,2-10°/ 150 =108 mm 2.

4. N3 GopMyibl Iuiomaan Kpyra HaXoauM AUaMETP CTEPIKHSL:
d=VV4A4/7=V4-108/7=11,8 mwm.

OxkpyrJisist 40 Y€THOTO YKciia, TpUHUMaeM 3HaueHue nuamerpa d = 12 M.

4. Pemmre cBoil BapHuaHT.

5. OTBeThTE HA BOMPOCHI.

6. Cremalite BBIBOJI.

KoHTpoJsbHBIE BOIPOCHI:

1. Kak HyXHO Harpy3uTh npsMoi Opyc, 4ToObl OH PaboTall TOJIPKO Ha PACTSIKEHUE
(cxatue)?

2. Chopmynupyiite 3akoH I'yka. KakoB ¢hu3udecKkuii CMBICT MOJIYJIS IIPOI0IBHOM
ynpyroctu?

3. YTo Takoe «Ipe/ieIbHOE HAMPSIKEHUE» U UTO TAKOE «PacyeTHOE HAIPSKEHUE»?

4. Urto Takoe A0MycKaeMoe HaIPsHKEHUE U KaK OHO BHIOMPAETCS B 3aBUCUMOCTH OT

CBOWCTB MaTE€pUaIOB?

5. Kak MOXHO JaHHYIO CTaTUYECKU HEOMPEALTUMYIO CUCTEMY MPEBPATUTH B
CTaTUYECKU HEONPEICTUMYIO?

dopma oT4eTa: KOHCIEKT C BBIMOJHEHHBIMH 33JJaHUSIMHU.

IIpakTuyeckoe 3ausitue Ne 12
Tema: [locTpoeHue 3M0p TPOAOJIBHBIX CUII U HANIPSKEHUN

Heab: o0oOmeHne, cucTeMaTu3alusl, yriryoJieHue, 3aKperieHue MOy YeHHBIX
TEOPETUYECKUX 3HAHUU;

OGopynoBaHme: pa3aTOYHBIN MaTepUal

MeToauyeckue yKasaHusi: U3y4YUTh TEOPETUUECKUN MaTEpHAIT

Xo0/1 BbINOJIHEHUE: BBIIOJHUTD 3a/1aHHUS.

3aganme:

JIByXcTyneH4aTblii CTadbHOM Opyc, JUIMHA CTyNIEHEH KOTOPOTO YKa3aHa Ha CXEME,
Harpy»eHbl cuiiamu Fiu Fo TTocTpouTs 31r0psl IpOJOIBHBIX CUII U HOPMaJIbHBIX
HanpspKeHui no juimHe Opyca. Onpeaenuts yajinHeHue (yKkopoueHue) Opyca, puHsB

_ 5
E=2-10 MIla.

3anava: Yucnossle 3Hauenus cui Fiu o a Tak ke mmomane nonepeyHsix CEYEeHUN
cTtyneHed A1 u A B3STh U3 TaOJIUIIBIL.
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Bapuant Fi xkH F,, kH A, 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 1,2 0,8
6 12,0 30,0 2,1 2,5
7 14,0 16,0 24 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
I I b4 o Y

Ay

130
124
170
ND;
120
cz
N
Nh-
mn
'\‘L
217
Tk
S
Nl.

kE i |
S 4 E%‘JWG 4, S ! Alg E.Iqé 8 A
R e R A
g 1] 771 2 5 I
P < A | " t {
8 %IJZ als ‘| Al ‘ 4 §I§{J Al | |a
‘ H A
: | 2 §‘Q‘I1@’A’ 3?{{5 & EI MBS JFZ %
|
L /3 P F &

@dopma oT4eTa: KOHCIEKT C BBHIITOJHEHHBIMU 3a/IaHUSIMHU.
IIpakTnueckoe 3ansaTue Ne 13.

Tema: Pacuer pa3beMHBIX U HE pa3bEMHBIX COCTUHEHUI HA CPE3 U CMSITUE

Heab: o00o00menue, cucremMaruzanus, yriyojleHUWe, 3aKperuieHHe MOJyYEHHbIX
TEOPETUYECKHUX 3HAHUI; HAYUYUTHCS PEIaTh MPAKTHUYECKUE 3a]]a4l HA TEMY CPe3 U CMSITHE.

Oo6opynoBanme: pa3aaTOUHBIN MaTepual

MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUall

Xoj BbINOJHEHHE: BBITIOJHUTH 3a/IaHHUS.

3ananue:

Pacuer Hepa3zbeMHBIX COETMHEHU.

3aganme 1
NN
BLLJ%HLJ ’ A ¥

: % a

| 0D

OnpenenuTs MUHUMAJIBHBIN AMAMETP 3aKJIENKH do U3 pacyeTa Ha Cpe3 U HAaUMEHBIIYIO
TOJILIMHY COEAMHSEMbIX IUIACTUH O U3 pacyeTa Ha CMSTHE AJIs COeAMHEHNUs, I0Ka3aHHOIO Ha
PUCYHKE, €CJIM Ha HErO JEUCTBYET cwia k.

Bapuant 1 2 3 4 5 6 7 8 9 10

Beanunna
P E |5 |20 |25 30 35 |40 |45 150 |55 160
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3aganue 2

EZ

38

P
A T E-
SH:

2l

e

|

)

F

L

o

Onpenenuts JOMyCKaeMyl Cuily F W3 pacdyeTa Ha Cpe3 U HAaUMEHBIIYIO TOJIIUHY
COCIMHSAEMBIX IUIACTHH 0 U3 pacueTa Ha CMSATHUE IS COCIMHEHUS, MTOKA3aHHOTO Ha PUCYHKE,
€CJIM TMaMETP 3aKJICTIKU do.

Bapuant 1 2 3 4 5 6 7 8 9 10
Bemmamna o 1 8 6 5 4 3 25 |2 1.5
do , mm

3axanue 3

P

L T o

&%@ Kes F

dy

GO

>

OnpenenuTs MUHMMAIbHBIA AUAMETP 3aKJENKU do W3 pacyeTa Ha CpPe3 M HAUMEHBIIYIO
TOJIINHY COCAUHSAEMBIX MIACTUH 0 U3 pacueTa Ha CMSTUE JJIS COSAUHEHUS], TOKa3aHHOIO Ha

PUCYHKE, €CJIM Ha HETO AEUCTBYET cuia F.

Bapuant 1 2 3 4 5 6 7 8 9 10
Bemtumna | 5\ 475 1as 425 |40 (375 |35 [325 |30 |2.75
F kH
3aganmue 4
£ o ;L“ 5‘“,, F
- E\ﬁ;‘i i/“w—b
R 4,

=l

OnpenenuTs NOMyCKaeMylo CUlly [ M3 pacuera Ha Cpe3 U HAUMEHBIIYIO TOJIIIUHY
COCIMHSIEMBIX IUIACTHH 0 M3 pacueTa Ha CMSATHE JUIS COCIMHECHUS, ITOKAa3aHHOTO Ha PHUCYHKE,
€CJIM TUaMETP 3aKJICTIKU do.

Bapnant 1 [2 [3 4 5 6 7 8 9 10
Bennanna 4 |3 |25 2 15 (12 |10 |8 6
do, MM

Pacuer pazbeMHBIX COEIMHEHNUI
Ipumep 5. Omnpenenuts HEOOXOAWMMOE KOJUYECTBO OONTOB, O00ECTICUMBAIONITUX
MPOYHOCTh COCJAMHEHHUS HAa CPEe3 M CMATHE, €CIM OOIlasi TOJIIHWHA COCAUHSEMbIX IeTanei

h=10mm, npunoxennas Harpy3ka F=100 kH, momyckaemble HampsikeHus

T i=25M0Ta

. 1= 1304 Ta;

24



F - § ™
E\:\: . -...

Pewenue:

1. KOHCTpYKTHBHO, B COOTBETCTBUU C TOJIILIMHON COEIMHAEMBIX JETallell BBIOMpAaeM
nuaMeTp OoiTa W3 CHpaBOYHOM TaOmuiel. Tak Kak TOJIIMHA COEIUHSEMBIX JeTalied IMo
ycnoBuio 3agaun 10 mm, u3 Tabnuubel noadepeM cranaapTHbid 6oat M10.

2. YcioBUE NPOYHOCTH Ha CPE3:

r= s, ]

A,
13 ycnoBus NpOYHOCTH HA CPE3 ONPEIEIHUTD Acp:

24
A’E = F
N .. I
[
s

Tak xak Q=F=100kH, To
100-10°
Ay =—
25
3. Onpeaenuts MmI0Mab Cpe3a OJHOTO OoITa:
- st 6osita M 10 1o Tabnume omnpeaeanTs BHYTPEHHHHN aruamMeTp pe3bObl dsuwyr=8,876

Pucynoxk 10.1

>
= HHH kg~

MM.
- OIPEJENUTH TUIONIA/Ib CEYCHUS OONTA 110 BHYTPEHHEMY AHAMETPY
P i 314.8,876°

S 4 -

4. Onpenenutb HEOOXOUMOE KOJIMYECTBO OOJATOB, 00ECIEUMBAIOIIUX POYHOCTh

COEJIMHEHMSI Ha CPe3:
if‘ _ 2000 _ 64,65
45, 6184

65 6onToB M10.
5. 13 ycinoBHs IPOYHOCTU HA CMSATHE:

= G118 am°

, CJICO0OBATCIbHO AJIA obecrieueHus IMPOYHOCTHU Ha CPEC3 HOTpC6yeTCSI

LS

- ‘if.'.& -
ONpeNeInuTh Acy:
Py Ly C PRI
R

6. OnpenenuTs IOHaAb CMATHS OJTHOTO OOTa:
Al =G k= BETE-10 =85 T600¢

7. Onpeaenutb KoJIM4ecTBO 00ITOB, 00€CIeUNBAIOUIMX IPOYHOCTh COETMHEHMS Ha
CMSITHE:
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E _ 833;33 —933

A FEIG , CJIeIOBATENIbHO JIJIsl O0eCTieueHusI IPOYHOCTH HA CMATHE
notpedyercs 10 6onroB M10.

8. Jlnst oGecrieduenusi IpOYHOCTH COSAMHEHUS Ha CPe3 U cMATUE MOoTpedyeTcs 65
6ontoB M10. (Cnenyet BoIOpaTh HanOOJbIIIEE 3HAUCHUE U3 IBYX BHIYHUCICHHBIX).

BapuaHTsl 3a1aHH:

BapuanTt 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
[ocm], MIa 240 250 200 [210 [260 [280 290 |300 |310 |320
[zcp], MIla 100 | 150 [120 |130 | 140 |[150 |[155 145 [120 |135

@®opma oT4eTa: KOHCIEKT C BBHITTOJIHEHHBIMU 33/IaHUSIMHU.
IIpakTueckoe 3ansaTue Ne 14

Tema: OnpeneneHue rIaBHbIX MOMEHTOB COCTaBHBIX KOHCTPYKIIHM.

Heab: o0oOmenne, cucTeMaTu3aIusl, yriryoJIeHue, 3aKPETICHUE MOy YEeHHBIX
TEOPETUYECKUX 3HAHUN;

Oo0opynoBanme: pa3gaTOYHBIN MaTepual

MeToauveckue yKazaHusi: U3yUYUTh TEOPETUUECKUN MaTepua

X0/ BbINOJIHEHHE: BHITIOJIHUTH 3aJIaHMUS.

3ananue:

Beruucnuth raBHbIE IIEHTpaJbHbIE MOMEHTHI HWHEPLHMHM COCTaBHBIX cedeHuid. [lpu
pacyeTe BOCMOJIb30BaThbCsl JaHHBIMU TaOJWIBI, BBIOpAaB HEOOXOAUMBIC BEJIIMYUHBI.
['eoMeTpuyeckre XxapakTEpUCTHKHU cTaju ropsiuexaranoit Beiopats no 'OCT 8239-89 (banku
neyTtaBpoBbie) U 'OCT 8240-89 (LLIBemnepsr)
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Bapmuant
IMapamerp

1|12|3|4]|5|6|7|81]89
Nt msennepa (10 |12 |14 |16 |18 |20 |22 |24 |27
Nt apsyraspa |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 BbINOJIHEHUSA
BprauciauTh riaaBHbIE HEHTPAIBHBIE MOMEHTHI HHEPLIMU TIJIOCKOTO CEUYCHUSL.

u\\\\\.\\ =~ g
Ne20_

7,

T T,

2z

=
=
o

LT, S D -\\\\‘-\\\\\

’/Illll!lllllllllll/‘llllll

Pemenne
1. Yeptum ueptex B maciTade 1:2
2. IIpoBoauM ocH KOOpAMHAT U OTMEYaeM TouKy O
3. Pa3buBaem cioxHyo (GUrypy Ha MpOCThIC
I — mpsAMoOyroJIbHUK
IT - mpsAMOyTOJIBHUK
III- nByTaBp
IV- nByTtasp
4. BeruucieHueM U U3 Tabiuil (CM. MPUIIOKEHNE) HAXOAUM
- U1t IpsiMoyTonbHuKa A1 = Az T 2572 = 5? e
- IS AByTaBpa IuIomagp 13 = A = 268 o
( h=200», b =100 mm,d = 5,2 MM, t = 8,4 MM, I, = 1840 cm®, I, = 115 cm* )

¥ x,
*. Y,

20
NS
R
N

200
finl

| A

b, b, A
25cm




[Tmomane Bcelt Gurypsr
A=A +A,+A,+A;, =50-2+268-2=153,6 cm’

5. OT™MeuaeM NoJI0KEHHUE LIEHTPA TAXKECTH U KOOPAUHATHI KaXK10M (QUTYPBI

Cy C,
X, = 25/2=125 em x, =25/2=125ecm
v, =2+20+2/2=23cm v, =2/2=1cm
C, C,
10
Xy =—=D5cM Xy =25—-5=2
y; =20/24+2=12 v, =20/242=

6. CtaTn4ecKkuii MOMEHT OTHOCUTEJILHO OCH

5, = Zﬂ}’:ﬁi Vet Ay ¥, H Ay ys T ALY,
=50-234+50-14+263-124+26,8-12 = 18432 oMt

Sy =Zﬁx=ﬁl-x1+ﬂz "X, + Az Xy A, X,
=50-125+50-125+268-54+26,8-20=1920 o’

7. Koopaunara touku C

s, _1920 _
x = —_— = = ’ m
A 1536
_ Sy _ 18432 _
Ye =7 153.6 12 cm

8. Ha ueprexxe ormeuaem nomnoxkenue Touku C (12,5; 12) u yepe3 Hee MPOBOIUM

HEHTpaJIbHbIE (TJIaBHBIE) OcH *ou Yo
9. OTmMeyaeM Ha 4YepTe)K€ U BBIUHUCISIEM PACCTOSHHUS OT LIEHTPA TIKECTU KaxAOu

Gurypsl 10 HEHTPANLHOM OcH 01 Y0

a, =y, —y.=23-12= b, =0
a, =y, —y,=12—-1=" b,=0

. by=x,—x;=125-5=7
33 —0

cMm

a, =0 b,=x, —x,=20-125=
10. OceBoit MOMEHT HHEPIIAH TSI KaXA0U (DUTYPBI
: bh?® 25-2° 6.6 gt

= - == = iy m
xl %2 12 12
I I hb®_ 225" 2604,16 cm*

= - = —_— = 'y m
vioovo12 12

I, =1, =1840 cm*
s =1,=115cn*
11. OceBoil MOMEHT MHEPLIMH OTHOCHUTEIIBHO IJIABHBIX OCEU
A) L= Loy T Los T Lostlos
Loy =Ly +a-A; = 16,6 + 11%- 50 = 6066,6 cv*
Loz =L+ EI% A, =166+ 112 - 50 = 6066,6 c*
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L,y =L,+ai-A; = 1840+ 0%-26,8 = 1840 cu*

Los =L +al-A, = 1840+ 0°-26,8 = 1840 oor*

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

B) L,=1Lg + Lo+t

vo1 = Ly +hi-A =2604,16 + 0°-50 = 2604,16 cu*

voz = L, +bhi-A, =2604,16 + 0% - 50 = 2604,16 cur*

vo3 = Lz +hi-A; =115+ 7,5%- 26,8 = 1622,5 em*

vos = Ly +bh3-A, =115+ 75%- 26,8 = 1622,5 cm*

I, = 2604,16 + 2604,16 + 1622,5 + 1622,5 = 8453,32 cv*

Vo

I
I
I
I

KoHTpo/1bHBIE BONIPOCHI.

1. UTo Takoe CTaTUYECKUII MOMEHT CEUEHHUS?

Kak onpezensieTcsi craTU4eCKU MOMEHT CEUYEHHSI OTHOCUTEIBHO HEUTPAIBHOU Och?

2. UeMy paBeH CTaTUYECKU MOMEHT CEUEHUSI OTHOCUTEIBHO LIEHTPAIbHON OCH?

3.YUT0 Takoe 0ceBOM MOMEHT MHEPILIMY CEYCHUS U B KAKUX €IMHUIAX OH U3MEPSETCS?

4. KakoBa 3aBUCHUMOCTb MEXIY OCEBBIMU MOMEHTAMH UHEPIIUU OTHOCUTEIBHO
napasuielIbHbIX Ocei?

5. Kakue ocu, TpoBEIAEHHBIE B IUIOCKOCTH CEUYEHHUS, Ha3bIBAIOTCA TJIABHBIMH?
TJIABHBIMU L[EHTPAJIbHBIMU?

6. Kak onpenenstorcss oceBble MOMEHTBI MHEPLIMH CJI0KHBIX COCTaBHBIX CEUECHUI?

dopma oT4eTa: KOHCIEKT C BHIMOJHEHHBIMU 33JJaHUSIMU.

IIpakTnueckoe 3ansaTue Ne 15.

Tema: Pacuer BanoB u oceli Ha kpyuyeHue. llocTpoenune 3mrop KpyTAILUX MOMEHTOB

Heab: o00001IeHNE, CUCTEMATU3ALIMS, YTIIIYOJIEHHUE, 3aKPETIEHUE MOTYyYEHHBIX
TEOPETUUYECKUX 3HAHUIA;

O6opynoBanme: pa3gaTOUHbIN MaTepHUal

MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUall

Xoj BbINOJIHEHHE: BBITIOJHUTH 3a/IaHHUS.

3apnanue: Jlns cranpHOro Bana (puc. 13) mocTpouTh 3MIOPY KPYTSIIMX MOMEHTOB;
OMpEeeNUTh JUaMETp Bajla Ha Ka)JOM Y4YacTKE U MOJIHBIA yroi 3akpyduBaHus. /[aHHble AJis
pa3TUYHBIX BAPUAHTOB YKa3aHbI Ha Ta0m. 13.

P

<+

_— - . _— % . _— 5
MomHOoCTH Ha 3y04YaThIX Kojiecax MPUHSTh ** ~ USRA =038 F =028

Vkazanue. IlomyueHHOe pacueTHOe 3HaueHue nauamerpa (B MM) OKPYIJIUTh 10
OnmKkanero 0oJbIIeTo UKciaa, okaHuuBaromerocs Ha 0, 2, 5, 8, wim mo CTC-B 208-75.

IIpumep. [ns cransHoro Bana (puc. 13, a) mOCTpOUTH 3MIOPY KPYTAIIUX MOMEHTOB,
ONpPENENIUTh U3 YCJIOBUS MPOYHOCTH TpeOyeMble IUAMETPbl KaXKJIOr0 Yy4dacTKa M YIJIbI
3aKpyYHMBAHUS 3THUX YYACTKOB.

VYTIIOByI0O CKOpPOCTH Bajla TMPUHSTH e}zlei}p::m;c, JIOITyCKaeMO€  HaIpSIKEHUE

T :3 T = f 3
[z ] GM{a,MOﬂyHB comura O = 0-8-16° MITa
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Py =12 kBt P =30kBr | P =10kBr

7
0,08 m

LT

TTTTITTTT] l ‘ ‘ My, H - M
80

Pucynoxk 13

Pemienue. Ban Bpamaercs ¢ NOCTOSHHOM YIJIOBOM CKOPOCTBIO, CIEAOBATENIBHO,
CHUCTEMa BpallaloliX MOMEHTOB YpaBHOBelIeHa. MOIIHOCTh, TOABOAMMAs K Baly 0e3
MOTEPh HA TPEHUE, PABEH CYMME MOIIHOCTEM, CHUMAEMbIX C Baja:

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

2. OnpenensieM Bpalaroimre MOMEHThI Ha IITKMBAX:

M =_L=—  =300H-m
Com 106 ;
Moo ST e
o3 10 :
P x-
R 3 104 :
Mé_izw:ﬂ.{}ﬂ'm
£ 10

3. It mOCTpOEHHMsI SMIOPHI KPYTAIMIMX MOMEHTOB pa30uMBaeM Opyc Ha TpPH Y4acTKa,
IPaHULIAMU KOTOPBIX SIBISIFOTCSI CEYEHMS, B KOTOPBIX IIPUIIOKEHBI BHEIIHME MOMEHTHI. B
Ipeesiax KaXxJa0ro y4acTka 3Ha4YeHHs KPYTSIIMX MOMEHTOB TaKOBBI:

M., =-M, =—80H u
M., =—M, — M, =—-80 -120 =—200H M _
M, =-M, -M,+M, =-80-120+300=100H -1

Ll
9

[1o HailieHHBIM 3HAYEHUSIM CTPOUM 3MIOPY KPYTAUIMX MOMEHTOB (puc.3,0).
4. 13 ycnoBus MPOYHOCTH HA KPyUEHUE

My
T;p = V’;—:E ['Ew_a;, - gfﬁ =‘:|j£}’}3 ,

OmnpenensieM quaMeTp Bajla Ha KaKJIOM y4acTke 1o ¢popmyJe
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A 0 -10
d = £ o= = 28mu
0.2t 0.2-30
5. OmpenenseM yroj 3akpy4rBaHuUs Bajla Ha KaXJIO0M y4acTKe o popmyiie
M 11807
-q} = —_
I Gn

¥
9

g .
rac - - NOJAPHBIM MOMCHT MHCPIIMU CCUCHUSI.

. M 11807
Jp = =0 ¥ adGn
JIJ1st KpyTJIoTo Ce4eHust 32 , TOT/1a : !
Yroma 3aKkpy4uBaHus
ML 180T —80-107-11-107 1180 - 016"
314-01d]G 3.14.01-25°.8.10°
Mgl 1807 -200-107-1.0-10° 1807 | ...
3.14-01d1G 314.01-33°.8.1¢° T
M1 -180° 1607 .0.08.10° -180°
gl _100-10°-0,08-10° -180 —0.20°

) 3.14-01diG - 3.14-0,1-287-8.107
Orper: & = 29mtd, =3%mnd, = 28w, =016, =-038"¢, =0.297
BapI/IaHTBI 3a)1aHH1‘/'I

05M | 0.9m

Py
= \===)=$ % =g

|| 02m | 04M | I{)'."!\.{_JL

vin B P

0.8m |

Pl P P; P

v - P3 Py
“9)=)
| [) 08'1.]

?\1 {]4M

’“} 1? =='$ =

04m | 0,6M | 0,9M

| 04m | 06m | 09M

KOHTpOJILHLIe BOIIPOCHI U 3aJaHUA
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1. Kakue nedopmariiy BO3HUKAIOT MPU KpydeHUN?

2. Kakue runotessl BBIIOIHSIOTCS PH 1eopMaluu KpydeHus ?

3. 3MeHs10TCs JIU JJIMHA U JUaMETpP BaJla MOCJIE CKPYYMBAHUS?

4. Kakue BHyTpeHHHUE CHIIOBBIE (DaKTOPBI BOSHUKAIOT MPU KPyICHUH?

5. YUto Takoe palMoHaIbHOE PACOJIOKEHUE KOJIEC Ha BaLy?

dopma oT4eTa: KOHCIEKT C BHINOJHEHHBIMH 33JJaHUSIMU.

IIpakTuuyeckoe 3anaTue Ne 16

Tema: [locTpoeHue >m0p NPOJOIBHBIX U HOPMAJIBHBIX HAMPSHKEHUN TIPU PACTSKEHUU
U CKaTHH.

Heab: 00001EHNE, CUCTEMATU3ALIMS, YIIIYOJICHHE, 3aKPETNIEHUE MTOTYyYEHHBIX
TEOPETUUECKUX 3HAHUM;

OobopynoBanme: pa3gaTOUYHBIN MaTepual

MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTepUall

Xoj BbINOJIHEHHE: BBITIOJIHUTH 3a/IaHHUS.

3aganme: [ 3a]aHHOTO CTYIIEHYATOrO Opyca MOCTPOUTH SIMIOPHI TPOIOJIBHBIX CUIT U
HOPMAJIbHBIX HAIPSHKEHUH, OTIPEJENIUTh YIUIMHEHHE (YKOpoUueHue) Opyca, BHITOIHUTD
IIPOBEPOYHBIN pacyeT Mo NPOYHOCTH.

CranbHOUW NBYXCTYNEHUYATHI OpyC, JUJIMHBI CTYNEHEW KOTOPOro yKa3zaHbl Ha pwuc.l
(cxembr 1-10), nmarpyxen cwinamu Fi, F2 u F3. IlocTpouTh >mI0pbl NPOJOJBHBIX CHI U
HOPMAJIbHBIX HANpPSKEHUU 1Mo aiuHe Opyca. OnpenenuTs nepemMenieHue cBOOOJHOro KoHIa
opyca, npunss E=210° MIla. Yucnossie 3Hauenus cun Fi, F> u F3, muomany nonepeynsx
CEUYEeHM cTyneHen A7 u A2 111 CBOEro BapUaHTa B3STh U3 TaOIUIIBL.

Bapuautr | Fi,xkH | Fo, kH |Aj, cm® | Az, 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 24 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. Ay
2 A, A,
E: F, E, F
.-.-------.._iud—‘qmqil..-.'p.----.-. ‘4--,‘1: 3 — =y L
0.3 M 05m [05M102m 035m| 035101 0.6 0.1
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@dopma oT4eTa: KOHCIEKT C BBHIITOJIHEHHBIMU 3a/IaHUSIMHU.
IIpakTnueckoe 3anaTue Ne 17.
Tema: [TocTpoeHue 310p NONEPEUHBIX CUIT M U3TMOAIOIINX MOMEHTOB

Hean: 00001IeHNE, CCTEMAaTU3alIUS, YIIYOJIeHNE, 3aKPEIJICHHE MTOTyYeHHBIX

TCOPCTUUCCKUX 3H8.HHI>1;

O6opynoBaHme: pa3gaTOUHbIN MaTEpHUal
MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUall
Xoj BbINOJHEHHE: BBITIOJHUTH 3a/IaHHUS.
3ananue: [locTpouTs 3MIOPHI MOMEPEYHBIX CUIT U U3THOAIOIIUX MOMEHTOB

BAPUAHTEI 3AJJAHMIA

BapuaHT

M,

Ka- M

& | F,
Q, *

xkH

a,M

B, M

c,M
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@dopma oT4eTa: KOHCIEKT C BBIITOJIHEHHBIMU 33/IaHUSIMHU.
IIpakTuyeckoe 3anaTue Ne 18-19.

Tema: Pacuer u monbop ceueHus: 6aJiku Ha MONEPEUHBINA U3THUO.

Heas: o0oOuieHue, cuctemMaruszalus, yriyOJeHHe, 3aKperjieHHE IOTyYeHHbIX
TEOPETUUECKUX 3HAHUM;

O6GopynoBanme: pa3gaTOUHbIN MaTepUal

Meroanueckue ykazaHusi: U3y4YUTh TEOPETUUECKUNA MaTepual

Xo/1 BbINOJIHEHUE: BBIIOJHUTD 3a/1aHUS.

3ananue:

[Tpumep./Ins 3amaHHON cXeMBbl KOHCOJNBHOW Oanku  TpeOyeTcss MOCTPOUTH SIIOPHI
nonepeyHoil cuiibl Q U u3rudaroniero MoMeHTa M, BBIIIOJIHUTH MPOEKTUPOBOYHBIN pacuer,
nogo0paB KpPyrjioe CEUCHHUE.

Marepuan —  gepeBo, pacyeTHOe compoTuBiieHMEe  Marepuasia R=10MlIla,
M=14xH-m,q=8xH/m
q M

4
4 0 \

0,84 0.42 0,14

CtpouTh »HHIOpbl B KOHCOJBHOW Oajke C JKECTKOW 3aJCeKOM MOXXHO JBYMs
crioco0amMu —  OOBIYHBIM, TPEIBAPUTEIIBHO OMNPEACIIMB ONOpPHBIE peakiuu, u 0e3
OTpeIeSICHUs] OTIOPHBIX PEaKIINii, €CJIM paccMaTpuBaTh YYacCTKH, UAS OT CBOOOJHOTO KOHIIA
OasIku 1 0TOpachIBas JEBYIO YacTh C 3aenkoil. [locTpoum 31opbl OOBIYHBIM CITIOCOOOM.

1. Onpenenum ONMoOpHbBIE PEAKIIHH.

PaBHOMEpHO pacrnpeeeHHY0 Harpy3Ky  3aMeHUM yclioBHOU cuioil Q= q-0,84=6,72
kH

B xecTkoll 3aJienke TpU OMNOpPHBIE PEAKIMU — BEPTHUKAJIbHAs, TOPU3OHTAIbHAA U
MOMEHT, B HAllIEM CJIy4ae ropu30HTalbHasa peakuus paBHa 0.

HaitneM BepTUKAIBHYIO PEAKLUIO OMOPbI RA M OMOpHBIA MOMEHT Ma U3 ypaBHEHHUI

R,—Q=0==R,=0Q =06,72xH;
ZMA =0 —-042Q+M—-M,=0 M,=-0,42Q+M=11,18%H-mM
paBHOBECHSI.
2. Ctpoum 3010py MONEPEYHBIX CUI.
Ha nmepBrIX IBYX ydacTKax cIipaBa MomepedHas cuja OTCyTCTBYeT. B Havalie yuacTka ¢

paBHOMEPHO pachpeneneHHol Harpyskoi (cmpaBa) Q=0, B 3ajeneke — BEJIHYUHE
R,=672kH

q M

oo~
4 0

0,84 0.42 0,14

M.=1118xHw

Ot

6,72

IR

M, kFHm

[

4

peakuu Ra.
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3. I[JISI IMOCTPOCHHUA IIIIOPbI 1/13r1/16a}01u1/1x MOMEHTOB M cocTaBUM BBIPpAKCHUA TJIA UX
OIIPpCACICHUA Ha YYaCTKax. 3HIOpy MOMCHTOB IIOCTPOHMM Ha PACTAHYTBIX BOJIOKHAX, T.C.

YuacTok 1: YuyacTox 2:

M, =M = 14 kHu My=M -2
x=0 M, =14kHm
x=084 M,= 11,18 kHm

x=042 M,= 13,3 xHm
BHMU3.

4.ITpOo€KTUPOBOYHBIN pacyueT, TO €CTh MOA00P Pa3MePOB MOMEPEUHOTO CCUCHHUS.
MakcuManbHbIi M3rudaromuii MOMeHT ¢ 3miopel M=14 kH-M. Onpenenum oceBoi
MOMEHT COIPOTUBJICHUS CEUCHUS

32-14-10°
314-10-10°

Takum 00pa3om, moAOHpPaeM CEYEHHUE C TUaMETPOM 25 cM.
Tabsuia BapuaHTOB

Howmep Cxema a, q1=q3, q2, Fi, F», Fs, M, M, M;,
CTPOKH o puc.2 M xkH/™m | xH/m xkH xH kH kHMm kHMm kHMm
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
Qz 11*_: q: M
- =l
I EEENE: q: ' EEEEEEEEEN
EEEEEEEEREE, T F: -
- = - i E] o g E -l a -
a)
EFENNEEEEE
F: e =
- 2 L ma 4 | 4 -
6)
4 cxema
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M -2
q: - O EEEEENEEEEN
EEER! | BN -
- a - - a :___, a - — 2 e 2 it 2 |
a) a)
q _..":'%'I: a
) 1111 i EEREE
..JEL, a _f a .‘ZS. . p . 3 . _!_F .
6) 6)
5 cxema 6 cxema
‘ F-. - M- - M. G
et ¢  [TITTLITI
. $ "‘a‘l' . . EEEEXE roe
2) a a a
q: M. 0 )
EEER’ 1r-IIII£, '\I'I'lf*rlil‘lll
-2 oo s :__-' 2 é "% a *:r a r_T a .___;1
6) 5
7 cxema 8 cxema
g F: qQ:
 EEENE! s I FEEEN:
e L B e e MNP DR,
a) 2) 1
F.
q M.
"'"__ a a a m_a a Zfb. g
a) 5)
9 cxema 10 cxema
Fs q: H
qztl EEEE 1;1:';*”- TTLT
EEEEEEE KK B ST . N N R
a) a)
M
g M. q:
 EFEEEEEENR) i BEEEEEEENE:
% F: F.
a a a A a a3
6) 0)

(I)opMa oT4YeTa:. KOHCIICKT C BBIITOJHCHHBIMH 3aJaHUSAMH.

IIpakTuyeckoe 3anaTue Ne 20.
Tema: Pacuer Ha yCTOMYMBOCTD CKATBIX CTEPKHEM.

He.]'lbl O606HIGHI/IC, CUCTCMaTHU3alysi, erIY6JI€HI/I€, 3aKPCINNICHUC IIOJYYCHHBIX
TCOPCTUUCCKUX 3H8.HI’II>1;
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ObopynoBanme: pa3aaTOUYHbIN MaTepual

MeToauveckue yKasaHusi: U3yUYUTh TEOPETUUECKUI MaTepura

Xoj BbINOJIHEHHE: BBITIOJIHUTH 3a/IaHHUS.

3ananue:

Pacyer Ha yCcTOMYMBOCTH 3aKIIFOYAETCS B ONPEACICHUU JOIYCKAEMOW CKHMAKOLIEN
CUJIbI U B CPABHEHUU C HEU CUJIbI ICMCTBYIOLIECH:

F<[F; [F]=72; F<T2,
[84] [sy]
rae F — nelicTByromias cxuMaronasi Cusa;
[F] — nomyckaemasi ckumaromiasi Ccuia, oOOeclieunBaeT HEKOTOPBIM  3amac
YCTOMYUBOCTH;

Fxp— xputnueckas cuia;
[sy] — momyckaemblii KO3 PHUITMEHT 3amaca yCTOWYUBOCTH.
OObryHO 1151 cTanei [sy] = 1,8 — 3; s uyryHa [sy] =5; s nepesa [sy] = 2,8.
3HaTh YCIOBUE YCTOMYMBOCTHU CKATBHIX CTEPIKHEH, PopMyIibl Ditsiepa A ONpeaeICHUs
KPUTUYECKON CHJIbI, SMIIUPUYECKUE (POPMYJIBI JJI PACUETOB KPUTHUECKOTO HAMPSKEHUS U
KPUTHUYECKOMN CHUJIBI.
YMETh BBIIOJIHATH IPOBEPOUHBIE PACUETHI HA YCTOMYMBOCTD CIKATBIX CTEPIKHEN.
[TopsIOK BBIIIOJIHEHUS pacyeTa Ha yCTONYUBOCTh
1.IToueHnue cBeneHuit 0 MaTepuane CTEPKHS IS ONpeIeeHUs MPeaeabHO THOKOCTH
CTEpP>KHS PaCUETHBIM ITyTEM HJIU 10 Ta0Iue:
mE

}‘n 2 3
pea =
ﬂﬂu

2. Ilony4yeHne CBeIEHUI O TEOMETPUUECKHUX pa3Mepax MOMEPEYHOr0 CEUEHUs, JJIMHE U
croco0ax 3aKperuieHHs] KOHIIOB ISl ONpPENENICHHs] KaTerOpUU CTEPXKHS B 3aBUCHUMOCTH OT
TMOKOCTH:

g Jmin
Ynin = A 1
rae A — mIomaab ceYeHuUs; Jmin— MUHHMAaIbHBIF MOMEHT WHEPIIHH (M3 OCEBHIX);
el
imin '

1 — K03 UIIUEHT TPUBEICHHOMN IITUHBI.
3. Be1bop pacueTHbIx (popmyIl /Uil ONIpeaesieHrs KpUTUYECKON CUIIBl U KPUTHYECKOTO

HAaIpsSKEHHS. _
Ilpu Ag < A < Anpen — Pacyer no sMnupudeckum dopmynam.
IIpu A > Anpes — pacuer no dopMyae Siinepa.

4. IIpoBepka u obecreyeHrne yCTONYMBOCTH.
[Tpu pacuete no popmyiie Ditsiepa ycaoBue yCTOMYUBOCTH:

F, 72 E Jrns
F é ﬂv F . min
5 e ™ L
F — neiicTByromas cxuMmaromias cuia; [sy] — Jomyckaemblii K03 dUIIMEHT 3amaca
YCTOMYUBOCTH.

[Ipu pacuete o Gpopmyie ScuHckoro
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rae a, b— pacderHole KOA(Q(PUIIMEHTHI, 3aBUCALIME OT MaTepuayia (BEIUYUHBI KO-
3¢ PUIMEHTOB MPUBOISITCS B CIIPAB.TAOIUIIC)
an — Unp-f'ii F < =

[sy]
B cnydyae HEBBINOJIHEHUS! YCJIOBUN YCTOWYMBOCTH HEOOXOJMMO YBEJIMYUTH IUIOMIAIh

IMOIICPEYHOI'0 CCUCHU .
HHOF,IIa H€O6XOI[I/IMO OIIPCACINTD 3a11ac YCTOﬁqHBOCTH IIpHu 3aJTaHHOM HAIrpy>KCHHMH:

F
Sy = “'_K‘E.
F
[Ipy npoBepke yCTOMYMBOCTM CPAaBHHUBAKOT PACUYETHBIM 3amac BBIHOCIMBOCTH C
JIOITyCKAE€MBIM:
sy < [sy]-
I & F AE
= / /o 1 HEE A
E ! b | I
! i | I
= J | / /
] I J |
{ FF J.'I
/.”! ff
FFFF 4:27 Fraa 3 ol . Er - H
2 1 0.7 05 2 1
1 2| 3 4 5] 6

3anaya Ne 1 (mpumep perieHus)
[TIpoBepuTh yCTOMUUBOCTH CTEPKHA. CTEpKEHb JIMHON 1 M

F=82xH 35 11eMi1eH 0tHUM KOHIIOM, CeUCHHE — mBesuiep Ne 16, marepuan
T — C13, 3amac yCTOMYMBOCTU TpeXKpaTHbIA. CTepKEeHb HArpyKeH
cxuMaroniei cumoit 82 kH (puc. 37.4).
[=1M Pemenue:
N300pa3uth pacyeTHyI0 CXeMy C YKa3aHHEM pa3MepoB

Harpy3KH.
1. OmnpenensieM OCHOBHBIE T€OMETPUUYECKHE MapaMeTpPhI

rrTrTT
Puc. 374  ceueHus crepxkus o 'OCT 8240-89. IIsemnep Ne 16: miomanb
ceuenus 18,1cM?; MUHUMAIILHEIA OCEBOM MOMEHT cedeHHss Ty =
63,3 cM*; MUHUMAJIBGHBIA PaJnyC HHEPLHHU ceueHus L= 1,87cm.
2. OmnpepernsieM KaTeropuio CTEPKHS B 3aBUCUMOCTH OT THOKOCTH.
[IpenenbHas ruOKoCcTh At Matepuana Ct3  Appen = 100.
Pacuernas rudbkocts crepxHs npu anune 1 = Im = 1000mMm

2 - 1000
A= Tﬁ = 106,95.

PaccunTeiBaeMbIil CTEpKEHb — CTEPIKEHD OOJBIIION THOKOCTH, PacdeT BEJIEM 10

bopmyiie Bﬁg}epa.

72 B Fomin 3,147 .2.10° - 63,3 - 10°
el T == = 312000 H = 312xH.
Flp {F.£3|2 ¥ Fﬂp {2 1 1{]{![]:]2 3 m K
3. lonyckaemast Harpy3ka Ha CTEPKEHb
[F] = Fip/l8y]-
312

(] = == =105,5xH.

4. YcnoBue yCTOMYMBOCTH
39



F < [Fy);
82kH < 105,5xH. YcTolunBOCTh CTEP)KHS 0OecTeyeHa.

Bapuasnt 1 2 3 4 5 6 7 8 9 0
l,m 4 3 4 5 6 5 3 4 5 6
Cxema Ne 1 2 3 4 5 6 1 2 3 4
marepuan | C13 Cr3 Cr3 Crt3 Cr13 Cr3 Ct3 Crt3 Crt3 Cr3
F, kH 75 80 81 70 86 90 75 73 82 80
ceuenue | JIByta | JIBytaB | JIBytaB | llIBemne | [JByraB | JBytaB | JBytaB | JBytaB | JBytaB | LlBenn
Bp p p p p p b p p cp
40 30 30a Nel4 Ne 33 36 55 Ne 50 70 Ne 16

dopma oT4eTa: KOHCIEKT C BHIMOJHEHHBIMH 33JJaHUSIMU.
IIpakTnueckoe 3ansaTue Ne 21.

Tema: PacueT Ha KOHTaKTHYIO YCTaJOCTh M YCTAJIOCTh MpPU U3rnde 3yObeB 3yOUaThiX
KOJIEeC

Hean: OcBOUTH METOIUKY pacy€Ta Ha KOHTAKTHYIO MPOYHOCTh U U3TUO Tiepeaad.

- Hayuutbcs onpenenarh reoMeTpuuecKue napaMeTpsl nepeaadn.

- Hayuutbcs omnpenensath pacu€THbIE KOHTAKTHBIC HAMPSOKEHUS W pacyETHBIC
HaIPsDKEHUS Ha BBIHOCIMBOCTD MPU U3THOE.

O6opynoBanme: pa3gaTOUHbIN MaTEpHUal

MeToauveckue yKa3aHusi: U3yUYUTh TEOPETUUECKUN MaTeprall

Xoj BbINOJIHEHHE: BBITIOJIHUTH 3a/IaHHUS.

3amanue. BwriOpaTe Marepuan, Ha3HAYUTh TEPMUYECKYIO OOpabOTKY U OINpPEAeIIUThH
JIOTTyCKaeMbI€ HAMPSHKEHUS HAa KOHTAKTHYIO W W3THOHYIO MPOYHOCTH IS MATH BapUAHTOB
TEPMUYECKOI 00pabOTKH.

Teopernyeckoe 000CHOBaHUE

B 3aBucumocTH OT BUJa U3JENUS, YCIOBUU €ro JKCIUTyaTallud W TpeOoBaHUU K
rabapuTHBIM pa3MepaM BBIOMPAIOT HEOOXOIUMYIO TBEPIOCTh KOJIEC M MAaTepUalibl ISl UX
U3roToBiieHus. Jlisi CHUNOBBIX Tiepenay daie Bcero mnpumeHstor crand. l[lepemaum co
CTaJIbHBIMU 3y0YaThIMH KOJIECAMH MMEIOT MUHUMAJIBHYIO Maccy U rabapuThl, TPUYEM UeM
MEHbIIIe TabapUTHI, TEM BBIIIC TBEPAOCTh pabOUYUX MOBEPXHOCTEH 3yObeB, KOTOpas, B CBOIO
ouepe/ib, 3aBUCUT, KaK OT MapKH CTaJIM, TaK U OT BUJa TEPMUUYECKON 00pabOTKH.

Ha npakTuke B OCHOBHOM IPUMEHSIIOT CIAEAYIOLIME BAPUAHTHI TEPMHUUECKON
00paboTk# (T.0.):

1. T.o. koneca- ynyuiienue, TBepaocts 235... 262 HB;

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

Mapku cTaneid oIMHaKOBHI JJIs1 Kojeca u mectepHu: 45, 40X, 40XH, 35XM u ap. s
PsAMO3yOBIX KOJIEC TBEPIOCTh MIECTepHU M0JDKHA ObITh Ha 30-50 equnun bpuness 6onbiie,
4eM TBEpAOCTh Kojeca. /st Koco3yObIX KOJIeC 3Ta pa3HOCTh JOJIKHA ObITh 110 BO3MOKHOCTH
HamOospled. 3yObsd KoJec U3 YJIy4dlIaeMbIX CTaJled XOpOowo NpupadaThIBAIOTCS U HE
MOABEPKEHBI  XPYNMKOMY  pa3pylIEHHUIO, HO HMEIOT OrPAaHUYCHHYIO Harpy304HYHO
criocoOHOCTh. [IpuMEHAIOT B ClIa0OHArpy>KEHHBIX U CPEHEHArpy>KEHHBIX Mepeiavax.
O6u1acTh MPUMEHEHHUS YIIYUIICHHBIX 3y0UaThIX KOJIEC COKPAILIAETCS.

2. T.o. koneca- ynyuiieHue, TBepaocts 269...302 HB;

T.0. IIECTEPHU - yIy4llleHHe U 3akajika TBY, TBep1oCTh MOBEPXHOCTH B 3aBUCUMOCTHU
ot mapku ctaiu 45...53 HRC. TBepaocTh cepaiieBuHBI 3y0a COOTBETCTBYET TEPMOOOpaOOTKE
yiydueHue. Mapku ctaneil oiuHakoBbl Ui Kojeca u mectepHu: 40X, 40XH, 35XM u np.

3. T.o. xKoseca ¥ IIECTEPHU OJIMHAKOBAS - yiIyullleHue U 3akayika TBY,
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TBEPAOCTH MOBEPXHOCTH B 3aBUCUMOCTH OT Mapku ctanu: 45...53 HRC. Mapku craneii
onuHakoBbl 1 kojeca u mectepHu: 40X,40XH, 35XM u ap. 3akai€éHHble KojlEca HE
pUpadaTHIBAIOTCS, TOATOMY Pa3HOCTh TBEPIOCTH IIECTEPHHU U KOJleca HE HyXKHa.

4. T.o. xoneca - ynyuumieHue 1 3akainka TBY, TBepOoCTh MOBEPXHOCTH B 3aBUCUMOCTHU
oT mapku ctanu 45...53 HRC;

T.0. IIECTEPHHU - YIYyUIlICHUE, IIEMEHTAIMs U 3aKaJlKa, TBEPAOCTh MOBEPXHOCTH 56...63
HRC. Marepuain mecrepnu - ctanu mapok 20X, 20XH2M, 181'T, 12XH3A u ap.

5. T.o. xoneca W IIECTEPHH OJMHAKOBAs - YJIY4YIICHUE, LEMEHTAMSA W 3aKaJIKa,
TBepAocTh mnoBepxHocTH 56...63 HRC. IlemeHtauuss (MOBEpXHOCTHOE HACHIILICHHUE
YIJIEPOAOM) C TOCJHEAYIONIEH 3aKaaKkoW Hapsay C OOJBIION TBEPAOCTbIO MOBEPXHOCTHBIX
CJIO€B 00ECIEeUMBAET U BBICOKYIO MPOYHOCTh 3yOheB Ha M3rubO. Mapku crajieil OJuHAKOBBI
1st kosieca u mectepHu: 20X, 20XH2M, 18XI'T, 12XH3A, 25XI'M u ap.

KpoMe 1ieMeHTanmm npuMeHstoT TakKe HUTPOIEMEHTAIUIO (TBEPAOCTh MOBEPXHOCTH
56...63 HRC, cramu mapok 25XI'M, 30XI'T) m azorupoBaHHe(TBEPAOCTh MOBEPXHOCTH
58...67 HRC, cranu mapok 38X2MIOA, 40XHMA).

[Ipy TOBEpPXHOCTHOW TEPMHUECKOM WM XUMHKO-TEPMUYECKONH 00padoTKe 3yObeB
MEXaHUYECKUE XapaKTEPUCTUKH CEpALEBUHBI 3y0a ONpeAessieT MNpeauIecTBYIOIIas
TepMuvecKas 00paboTka (yaydlieHue).

Hecymiast cnocoGHOCTh 3y04aThiX mepenay 1Mo KOHTAaKTHOM MPOYHOCTH TEM BHIIIIE, YeM
BBIIIIE TIOBEPXHOCTHAasi TBEpAOCTh 3yObeB. I[losToMy 1enecoo0pa3HO MpUMEHEHUE
MOBEPXHOCTHOTO TEPMHUYECKOTO WM XUMHUKO-TEPMHUUYECKOTO YNPOYHEHHUS. ODTH BUJbBI
YIPOUHEHUS MO3BOJISIOT B HECKOJIBKO pa3 MOBLICUTh HAarpy304HYIO CIIOCOOHOCTH Mepeaydu
M0 CpPAaBHEHUIO C YJIydlllaeMbIMU cTaisiMu. Hampumep, AomyckaeMbleé KOHTAaKTHBIE
HaIpsDKeHUS [Ox] 3yOdUaThIX KOJec, MOABEPrHYTHIX IIEMEHTAIlMU, JBa pa3za MPEBBIMIAIOT
3HAYCHUS! [Ox] KOJEC, TMOJIBEPTHYThIX TEPMHUECKOMY YJIYYIICHUIO, YTO TO3BOJISET
YMEHBIIIUThH MAcCy B YEThIPE pasa.

OpanHako Mpu Ha3HAYEHUU TBEPJIOCTH PAOOUYUX MOBEPXHOCTEN 3yObEB CIEAYEeT UMETh B
BUJTy, YTO OOJBIIEH TBEPJOCTH COOTBETCTBYET OOJIEE CIIOXKHAS TEXHOJOTHUS HM3TOTOBJICHUS
3y04aThIX KOJEC W Mallble pa3Mephbl Mepeaadd (Y4TO MOXKET MPHUBECTH K TPYIHOCTSIM IPHU
KOHCTPYKTUBHOM pa3palboTKe y3Iia).

JlonyckaeMble KOHTaKTHBIC HampspkeHus [ OH ] mns mectepuu u [ FH, ]I[J'IH KoJIeca
OMPENIEIAIOT MO O0IIeH 3aBUCUMOCTH (HO C MOJCTAaHOBKOW COOTBETCTBYIOIIUX MApaMeTPOB
JUIs 1ecTepHHM U Kojieca). Ilpu BweIOOpe MOIMyCKaeMbIX KOHTAKTHBIX HANPSKEHUN
HEOOXOJIMMO YYHMTHIBaTh BIMSHUE HAa KOHTAKTHYIO MPOYHOCTH JIOJTOBEYHOCTH (pecypca
paboThI), MIEPOXOBATOCTH COMPATAEMBIX MTOBEPXHOCTEH 3yOhEB U OKPYKHOM CKOPOCTH.

[Ipy IpOEKTHOM pacyere:

[ OH] = OH jimp<Ku /[ SH],
Trac Oy limb - TIIPCACIT KOHTAKTHON BBIHOCJIUBOCTH Inpu 0a30BOM 4YHCJIE IIUKJIIOB

HarpyxeHus (onpezensercs no taduuie 18.1 B 3aBUCUMOCTH OT TEPMHUECKOI 00pabOTKN);
Ta6muma 18.1 -ITpeaen KOHTaKTHOM BBIHOCIUBOCTH

Cnioco6 o6pabdotku 3yObeB | CpemHsisi TBEPAOCTh TOBEPXHOCTH Crrais O H fimb,
3yObeB 3yObeB MIla
Hopmanmsamnus wim HB<350 YriepoaucTas uiu YHB470
yIIydIlIeHUe JICTUPOBAHHAS
OObeMHas 3aKaika HRC(C38...50 18HRC+150
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[ToBepxHOCTHAas 3aKalika HRCA40...50 17 HRC+200

[lemenTamus u

HRC>56 JIETUPOBAHHAS 23HRC
HUTPOIIEMEHTALIUS

A3oTtupoBaHue HV 550-750 JIETUPOBAaHHAA

Nho - 6a30B0O€ YHCIIO LIUKIIOB HATPYKEHUS;
Nhe- SKBUBAJICHTHOE YHCJIO IIMKJIOB HATPY KCHUSI.
[Tpu HB<200 Nuo=10".

TTpu HB 200... 500 Nuo 1110 smneiinomy 3akony ot 107 1o 6x107,

K- K03 PHUIIUEHT 10ATOBEYHOCTH.

Ecnu umcno mukioB HarpyXeHUs Kakaoro 3yba koseca Oodbiie 6azoBoro, 1o Kp=I
(0OBIYHO JI51 KYPCOBBIX TIPOEKTOB).

B npyrux ycioBusx, eciau Nug < Npo, To K= VNuE,

Ecnu npu pacdete kosec u3 HopManu3oBaHHOM ctanu Kyr> 2,6, To npunumarotr Kyp =
2,6.

Jns xonéc u3 3akanenHou cranu Kur < 1,8.

[SH]- koahPuLHIeHT Oe3011acHOCTH.

[Su]= 1,2... 1,3 nmpu nOBEpXHOCTHOM YIPOYHEHHUH;

[Sul= 1,1...1,2 nns xonéc U3 HOPMAIM30BAHHON M YIIYUIIIEHHON CTalv, MPU O0BEMHOM
3aKalkKe.

Jlist mpsimo3y0oit mepenadn

[FH] =] PHumin].

JI71s1 K0CO3YyOBIX U IIEBPOHHBIX KOJIEC

[FH]=0,45 ([ 1] + [ THZ])).

3aTeM MpoBEPSETCS BHIMOJHEHHUE YCIOBUS

[ JH] <1,23 [ JHmiﬂ].

Ecau 3To HepaBEeHCTBO HE BBIMOJIHSAETCS, TO IPUHUMAIOT

[ JH] =1,23 [ O-Hmiﬂ].

JOITYCKAEMBIE HAITPSXKEHUA U3T'NBA

Jlonyckaemble HanpsHKeHUST U3ruda onmpeiessitoTca OTASIbHO JJIs MIECTEPHU U Kojeca
o ¢popmyiie

[ OF] = OFtimb[ SF],

rae 9Flimb - 3HaYEHUE MPE/Ie/ia BEIHOCIMBOCTH TIPH OTHYJIEBOM IIUKJIE€ U3rKba, 3aBUCUT
OT TepMUYECKOI 00paboTku, onpenensiercs mo tadmn. 18.2.

Ta6mmma 18.2. -IIpenen BEIHOCIUBOCTH MPU U3THOE

TO (XTO) O Flimb , MITa [S¥]'
Hopmanusanus, yiydiieHue 1,8HB 1,75
OO0beMHas 3aKajaKa 500-550 1,8
[ToBepxHOCTHas 3aKaika 1,75
LlemenTanms 1,55
A3otupoBaHue 1,75

Koaddunuent 6ezomacuoctu [Sk]=[Sr]' x [Sr]"
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[Sf]'- yauthiBaeT HECTaOMIBLHOCTh CBOMCTB MaTepuaa (tadnuia 18.2)

[SF]"- yuuThIBaeT crnocod moxyyeHus: 3aroToBOK:

JUIS1 TIOKOBOK M INTaMIIOBOK [Sr]"=1;

n1st mpokata [Sr|"=1,25;

qutst aths [Se]"=1,3.

Jl71st peBepcupyembIX nepenay [oF | chuscarom na 25%.

TBEpmocTh MaTepuana BbIOMpPAETCS B 3aBUCUMOCTH OT MapKH CTajd U TEPMUYECKOU
oOpaboTku 1o taba. 18.3.

Ta6muma 18.3.-TBépaocth MaTepuana

Mapka | Pa3Mmep ceueHus s, MM,

cratn He Gonee TBepIOCTh MOBEPXHOCTH TepmooOpaboTka
192...228HB VYaydienue
170...217HB 192...240HB Hopmammsams Y yummenye «
241...285HB
179...228HB 228...255HB Hopmanuzanus Yiydmenue
40X 230...260HB 260...280 HB 50..59HRC | ¢ x‘(’iﬁg‘(’)‘zﬁz ad
45X 100 ...300 300 ...500 230...280 gg éggggg gg 163...269 VYaydleHue « « «
30XTC 250...260 HB VYy4ienne
40XH 130...300 230 -300 HB > 241HB 48...54HRC « « 3akanka 3akaika
35XM 241 HB 269 HB 45...53HRC Vaydmenue « 3akaika
40XHMA >302HB >217HB Vay4dmenue «
35XT'CA 235 HB 270 HB 310HB 46...53HRC « « « 3aKayka
20X 56...63HRC [HemenTanms
12XH3A 56...63HRC «
25XT'T - 58...63HRC «
38XMIOA - 57...6THRC A3oTHpOBaHNE
Ta6mmma 18.4 -BapuaHThl 3a1aHuil 1151 MPaKTHYECKOW pabOThI
Howmep YKCIIO IIUKJIOB
papHanTa yIIydIIeHHE | 3aKajlKa [IEMEHTAIUS |a30THPOBAaHHUE HATpYsKeHHs THII TIEpeIadn
1 40XH 40XH 40X 2x10° peBepcupyemas
2 35XM 35XM 20X 3x10° peBepcupyemas
3 35XI'CA 35XT'CA| 12XH3A 4x10° pesepcupyemas
4 40XH 40XH | 25XI'T 5x10° peBepcupyemast
5 35XM | 35XM 38XMIOA 6x10° peBepC‘;ZyeMaH
6 35XI'CA [35XT'CA| 20X 7x10° peBepc‘;‘;yeMaﬂ
7 40XH | 40XH 20X 8x10° peBepC‘;%yeMaﬂ
8 35XI'CA [35XT'CA 40X 9x10° peBepC‘Z)yeMaﬂ
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9 40XH 40XH | 12XH3A 2x10°
10 35XM 35XM | 12XH3A 3x10°

IIpumeuyanne. [Ipu pacuerax npaktuueckoil padotel Ne 1 HEOOXOAMMO yU€CTh, UTO B
BapuaHTax l...5 3aroToBKa BHIIIOJIHEHA IITAMIIOBKOH, B BapuaHTax 6...10 - mpoKaTKoii.

dopma oT4eTa: KOHCIEKT C BBINOJHEHHBIMH 33JaHUSIMU.

IIpakTHyeckoe 3anaTHe Ne 22,

Tema: [Togbop anmeMeHTOB niepenay Mo BUAaM

Heasb: o0oOuieHne, cuctemMaruzalus, yriyOJeHHe, 3aKperyieHHe IOTyYeHHbIX
TEOPETUUECKUX 3HAHUM;

O6GopynoBanme: pa3gaTOYHbIN MaTepUal

Meroanueckue ykazaHusi: U3y4YUTh TEOPETUUECKUN MaTepUal

Xo/1 BbINOJIHEHUE: BBIIIOJHUTD 3a/1aHUS.

3ananue:

Pacuer mpuBoia HAYMHAIOT C COCTABJICHHUS] KUHEMAaTUYECKOM CXeMbl (€ciii OHa He
3a/1aHa), OMpeaesIeHus] O0IIero K. M. J. U OOIIero MmepenaroyHoro 4ucia MpUBOja, BIOOpa
AIIEKTPOJBUTATENSI W paclpejesieHus OOLIero MepeJaTOYHOro 4Yuciaa MO  OTAENbHBIM
CTYIICHSIM PEIyKTOpa W MepeaadaM MPUBOJAA, a TAKXKe OMpPENETICHUsI KPYTIIIUX MOMEHTOB U
4acTOT BpauleHus BajaoB.VICXOAHBIMU JaHHBIMU JJIS1 pACYETa Ha HAYAJIbHOM JTaIe SBIISIOTCS:
yTJIOBasi CKOPOCTh ®i(paj/c) Wiam yacToTa BparieHus ni(MuH-1)1BXOJHOTO Baja MpuBOA U
MomHocTh Pi1(kBT) Ha »TomM Baimy. BwIOop anekTpoiaBuratenss U KUHEMATHYECKUH pacyer
IIPUBO/IA BBIMIOJIHSIIOTCS B CIAEAYIOIIEH MOCIe10BaTeIbHOCTH.

OmnpenensitoT 00U K. 1. 1. IpuBoa 1o ¢popmysienodur=nl- n2:n3 ... nn,rae nl, n2,
N3 .. Mn—K. M. 1. OTAEIbHBIX Mepenay, MOJIIMITHUKOB, My(T, BXOIALIUX B MPHUBOJ U
NEPEUYNCIICHHBIX B MOPSAJIKE OT BXOJAHOIO K BBIXOJHOMY Bajly MpUBOAA (OpPUEHTHUPOBOYHBIE
3HaU€HUd K. M. J. TOpuBelAeHbl B Tabn. 19.1).B mnpenBapurTenbHbIX pacuerax JJist
HEepacleruisieMbIX MEXaHUYeCKUX My(QT, HampuUMep, YIPYTUX U KOMIICHCUPYIOLIUX, TJIe
UMEIOTCS TIOJIBHXKHBIE WJIM JIETKOJIe(DOPMUpPYEMBIE AJIEMEHTHI, K. M. JI. MOXHO MPUHUMATh B
npeaenax 0,98-0,99, s HepacleTUIsIEMbIX )KECTKUX —paBHBIM 1, a s GpukIimoHHbIX —0,85-
0,95. [Ipu Hanuuuu 6oJiee TOUHBIX JTAHHBIX 3HAYEHUSI TTOJJIEKAT KOPPEKTUPOBKE.

Tabnuma 19.1

peBepcupyemas

peBepcupyemMast

Tun nepenaun K. . 1. nepenaun Pexomennyemoe | VYnaenpHas mMacca
WJINYCTPOMCTBA nepeaaToyHoe nepeaayu,
YUCJIO Upexk Kr/KBT
3aKpBITOMN OTKPBITOM
3yOuaTasi HWIMHAPUYECKAs 0,96-0,980 0,93-0,95 2,5-6,3 18-0,4
3y0uaras KOHUYecKas 0,95-0,97 0,91-0,93 2-4 25-0,6
Yepssunas nepenada npu
YepBSIKE:
OJTHO3aXOJHOM 0,70-0,80 - 10-50 4.5
JIBYX3aX0JTHOM 0,75-0,85 - 10-50 4,5
YETHIPEX3aX0THOM 0,80-0,90 - 10-50 4.5
[lennas nepenaya 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
OpuKIMOHHAA Nepeaada 0,90-0,96 0,70-0,80 1-6 30,0-8,0
Onna napa nogIINITHUKOB 0,99 -0,995 - -
KayeHMU
OpHa napa noJIIMITHUKOB 0,98 0,99 - -
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CKOJIBXKECHUS | | | \ \

Ilpumeuanue. bonvuue sHaverus yoeabHoU maccol 0as nepeday 0o 10xkBm, menvuuue —
cevlute 10xBm.

Ecnu mnpuBox coaepKuT mepeaaud, NepeAarolde MOIIHOCTh MapalebHbIMU
MOTOKaMHM, HAIIPUMED, pa3ABOCHHYIO 3yOUaTyto nepenady uil HECKOJIbKO KJIMHOBBIX PEeMHEH,
TO K. II. JI. KQXJ0W TaKoM mepeadyu MPUHUMAIOT MO Ta0JI. ¥ YYUTHIBAIOT OJHWH pa3. BeiOop K.
M. JI. YepBSIYHOM TIepeJayd TMPUBOJIa HA HAYaJbHOW CTaguu pacuera 3aTpyjaHEH,
T.K.HEU3BECTHO YHCJIO 3aX0J10B uepBsika z1. OpUEHTHUPOM CIIyKaT OOBIYHO CpeAHUE 3HAUCHUS
K. II. JI. JUIsl 9YepBAYHBIX TMepenad. MoXXKHO, HapuMep, MPUHATH K. I1. 1. JUIS ABYX3aXO0JIHOTO
4epBsKa, a P MOCICAYIONIMX pacueTax IPUHATOC 3HAUCHUE YTOYHUTH U, €CIIM He0O0X0IUMO,
clienaTh nmepepacyer.

[Ipomn3BoasasT moabop DIAEKTPOABHTATEIS IO IOTPeOHOM MomHocTu P, KoTopas
MOYKET OBITH OIpeieIeHa 10 MOIIHOCTH P1 Ha BBEIXOAHOM BaJly IPUBOJIA:

P’I[B:Pi/ T]o6m

B npuBonmax pexkomeHAyeTcsd NPUMEHSTH (MpU OTCYTCTBUU KAKUX-TIMOO OCOOBIX
TpeOOBAaHMIT) SKOHOMUYHBIE ACHHXPOHHBIE JIEKTpOABUTaTeNNn eauHbIX cepuil AUP, 4A wnn
npyrue Oonee 3¢ dextuBHbie. HekoTOphle OCHOBHBIC MapaMeTphbl ABUTraTened cepuit 4A, B
TOM YHCJIE€ T€OMETPUUECKUE, MOKHO HATU B uTeparype. Eciu cuHXpoHHAst (HOMUHAJIbHAS )
4acToTa BpalICHUS AJIEKTPOJBUTATENSI YCTaHOBJEHA 3aJaHUEM, TO €ro THUI M MOIIHOCTh
HAXOJSAT MO MOTPeOHOM MOUTHOCTH P'sp Tak, 4TOOBI HOMUHAIBHAS MOIIHOCThH IMPEBBIIIAA
pacuetHyro P'sg > P . 3arem ompenensroT (aKTHUECKYHO (AaCHHXPOHHYIO) YacTOTY
BpallleHUsl Bajla »dJeKTpojBuratens. Eciaum 3amaHue He COAEpPXKHUT CBEACHHM 00
AIIEKTPOJBUTATENE, TO JUIsl aHalIM3a CJleAyeT OTOOpaTh HECKOJbKO 3JEKTPOJBHUraTeleil c
pa3M4yHOM 4acToToM BpamieHus, Hamnpumep, 3000, 1500, 1000, 750mun-1. s
MPEeIBAPUTEIHLHOTO aHaIN3a OTOMPAIOT JIMIIIb CaMble He0OX0oAuMBbIe mapaMeTpsl. [Ipu BeIOOpE
JIBUraTesiei, KpoMe COOJI0IEHUSI OCHOBHOTO ycioBus P g > P'ip , HEOOX0AMMO YUUTHIBATH
TaK)K€ XapakTep Harpy3Ku U KPaTHOCTh MEPErpy3KH MEXaHU3MOB MPUBOJIA B MPOIECCE MyCKa
uiu paboTel. OTa uUHPOpMAIMS OOBIYHO COACPKUTCS B TEXHUYECKOM 3aJaHUU Ha
MPOCKTUPOBAHKUE, HAMPUMEpP, B LUKIOTpAaMME HArpyXeHUsl WJIH TUIIOBOM pEXUME
HarpyXeHwusl.

DNEeKTPOABUTATENU JOHKHBI UMETh BeaM4MHbl oTHOIIeHUN Tmyck /THom m Tmax /
THOM, COOTBETCTBYIOLIME XapaKTEPy HArpyeHus mpuBoja. [Ipu 3HAUMTENBHBIX MYCKOBBIX
Harpy3kax I1eyiecooO0pa3HO MPUMEHATH JIBUTATEIU C MOBBIIICHHBIM IMyCKOBHIM MOMEHTOM, a
NPy yIApHBIX HAarpy3kax M 4YacThIX peBEpcax —C IMOBBIILICHHBIM CKOJbXeHueMm. [lpu
HEOOXOJMMOCTH B TPUBOJAX MOTYT OBITh TNPUMEHEHBI JBYXCKOPOCTHBIC JBHUTATEIH,
HAmpuMep, ABUTATENd, C HOMHUHAIBHBIMH YacTtoramu BpamieHus 3000/1500, 750/1500,
1000/1500, 750/1000, 500/3000, 500/100006/mMuH. [IBuratenu cepun 4A  JTOHKHBI
cootBercTBOBaTh TpeboBanusiM ['OCT 19523-74.CtpykTypa yCIOBHOIO O0O3HAYEHUS
JIBUTATEIICH.
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YECHO IONMIOCOE VCInopHA pabOTH; KATETOPHA

4A 112 MB g V3

Cepix L., 5.M — yCraHOBEOTHRH PaAZMED
BRCOTA OCH EpAIICHHA., MM 110 JUIHHE CIATOpA
A. B —oboznageHne YA
CTaropa

(I)opMa 0oT4Ye€Ta: KOHCIICKT C BBIIIOJTHCHHBIMHU 3aaHUAMU.

4 NHO®OPMAIIMOHHOE OBECITEYEHUE

4.1 OcHOBHBIE MeYaTHbIE U (UJIM) JIEKTPOHHbIE U3IAHUSA:

O-1.  JlykwpsanumkoBa, U. A. Texnuueckas mexanuka. [lpumepsl u 3amaHus ajist
CaMOCTOSITeTIbHOM paboThl: yueOHoe mocobme misa cno / WM. A. JlykbsHumkoBa, M. B.
babuueBa. — 4-e uzn., crep. — Cankr-IlerepOypr: Jlanp, 2025. — 236 ¢. — ISBN 978-5-
507-50566-1. — Tekct: »>neKTpoHHbIN / JlaHb: AJIEKTPOHHO-OMONIMOTEYHAs] CHUCTEMa. —
URL: https://e.lanbook.com/book/447386 (nmata oOpamenus: 22.01.2025). — Pexum
J0CTyTA: JJISI aBTOPHU3. TTOJIH30BATENECH.

O-2. Opnenu, A.A. Texnudeckass MexaHuka: yueOHoe m3ganue / A.A. Dpaenu, H.A.

Opnemu. — MockBa: Akagemus, 2023. —528 c¢. (ConeudanbHOCTH CpPEIHETO
poeccuoHaNBEHOTO oOpa3oBaHus). - URL: https://academia-
moscow.ru/catalogue/4986/710973/. — PexuMm pgoctyna: DIEKTpOHHas OuONIHOTEKa

«Academia-library». - TekcT: 371€KTPOHHBIN.

4.2 /lomosHUTEIbHbIEC MeYaTHbIe U (MJIM) IJIEKTPOHHbIC U3AAHUA (IJIEKTPOHHbIE
pecypchl):

J-1. Apkyma, A.. PykoBOACTBO K PEIIEHUIO 3a]lad MO TEOPETUYECKON MEXaHHKE:
yue0. mocobue s cpenHux npod. yued. 3aBenaeHuid. — 4-¢ u3m., ucnp. — M.: Beicmr. 1mik.,
2000. — 336 c.: ui.

1-2. bpaauc, B.M. Uetblpex3HauHble MaTeMaTU4YecKue Tadbnuibl: s cpen. mk. — 57-¢
m3a. — M.: IIpocsemenue, 1990. — 95 c.

H-3. Onopunckas, B.Il. Texuuueckas mexanuka.. Kypc nekuuil ¢ BapuaHTamu
MPaKTUYECKUX U TECTOBBIX 3aJlaHuii: yueOHoe nocodue / B.I1. Onodunckas. — 3-e uz ., uchp.
— M.: «®OPYMpy, 2012. — 352 c.: un. — (IlpodeccuonanbHoe 0Opa3oBaHue).

J-4. CetkoB, B.11. CO0opHUK 3a/1a4 IO TEXHUYECKOW MEXaHUKe: yueOHOe mocooue s
CTyH. yupexnaeHuil cpein. mpod. obOpazoBanus / B.M. CerkoB. — 6-¢ uza., crep. — M.:
N3parenbckuil neHTp «Akanemus», 2010. — 224 c.
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JUCT UBMEHEHUWHA U JONNOJIHEHUM, BHECEHHBIX B
METOAUYECKHE YKA3ZAHUSA

Ne u3MeHeHUs1, 1aTA BHeCEHUsA, Ne CTpaHMIbl ¢ U3MEHEHHEeM

BbroLi10 CraJio

OcHoBanue:

HO}IHI/ICL JINIA, BHECIICI'O N3MCHCHHUSA
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	5.Ответьте на вопросы.
	6.Сделайте вывод.
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