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I. HOACHUTEJIBHASA 3AIIMCKA

Y4eOHO-MeTOIUYECKOe TOCOOHE BKIIOYAIOT B ce0s KpaTKUil Kype JIEKIIMA,
BONPOCHl JUIsI CAaMOKOHTPOJII, METOJWYECKHUE YyKa3aHUS IO BBIOJIHEHUIO
IpaKTHUECKUX (pacyeTHO-Tpaduuecknx) padoT, BApUaHTHI, KPATKOE MOSCHEHUE K
BOIIPOCaM, a TakXe MepeyeHb BOIMNPOCOB K auddepeHrpoBaHHOMY 3a4yeTy,
HK3aMEHY U CIIUCOK JIUTEPATYPHI.

Meroanueckue ykazaHus pa3pabOTaHbl C LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOIIM CTYAEHTaM [JIsl BBIMIOJHEHHUS] MPAKTUYECKUX (pacyeTHO-TpauuecKux)
pabot no aucuuminee « TexHruueckass MEXaHUKa.

Texnuueckass MexaHUKa - KOMIUIEKCHas AUCIUIUIMHA, SIBIASETCS OJHOM W3
OCHOBHBIX 00IIETTPOPECCUOHATBHBIX AUCITUIUIMH TPO()ECCHOHATHEHOTO YYeOHOTO
nukia. Haznauenue npeamera - 1aTh OCHOBHBIEC CBEJICHHS O 3aKOHAX PaBHOBECHUS U
JBUKCHHSI TBEPIbIX MATEPHAIBbHBIX TE€I W WX B3aUMOJCHCTBHS, O HEKOTOPBIX
METOJIaX pacuera 3JIEMEHTOB MAalIMH U COOPYXEHHH, 00 ycTpoilcTBe W o0iacTu
NPUMEHEHHS B OCHOBax MPOEKTUPOBAHUS JeTajeil MalluH ¢ MPOCTEUIINX
MEXaHHU3MOB OOIIET0 Ha3HAYCHUS. 3HAHUS U HaBBIKH, ITOJIyY€HHbIEC yYaIIUMHCS TIPU
U3y4YCHUU TpeAMeTa, HEOOXOAMMBI Uil OCBOEHHUS psAa CHEHHATbHBIX U
IPOPUIUPYIOIINX TUCHUIIINH, BHIMOIHEHUS! KYPCOBBIX U JUIJIOMHOTO ITPOEKTOB, a
TaK)Ke MPU MPAKTUYECKON paboTe Ha MPOU3BOJICTBE.

Texnuueckas mexanuka BKJIIOYaeT Tpu pazgena: «Teoperuueckas
MexaHuka», «ConpoTuBlieHHE MaTepHalloBy, «Jleranu mamuny». «Teopernyeckas
MEXaHUKa» — pasjiesl, B KOTOPOM H3JIaraioTcsi OCHOBHBIE 3aKOHBI JBUXKEHUS
TBEPIBIX TEN U UX B3aumojenctBus. B pazgene «ConpoTuBieHHE MAaTEpUATIOB)
U3y4alOTCsI OCHOBBI MPOYHOCTH MAaTepuajoB M METOJbl PAaCYETOB 3JIEMEHTOB
KOHCTPYKIIMHM HA MTPOYHOCTh, KECTKOCTh U YCTOMYHUBOCTD IO AEUCTBUEM BHEIIHUX
cui. B 3axkmounTtensHOM paszpene «TexHuueckor mexaHukw» «J/leranm Mamms
paccMaTpuBaOTCA OCHOBBI KOHCTPYMPOBAHUSA M pacyeTa JeTane u cOOpOUHBIX
eIMHMUI] 00IIeTO Ha3HAYCHUS.

Leabo oCBOCHMS AMCLUUILIMHBI SBISAETCS (POPMHUPOBAHUE Yy CTYICHTOB
CUCTEMbl 3HAHUM OOIIMX 3aKOHOB JIBU)KEHUS M PABHOBECHS MAaTEPUANBHBIX TeE,
OCHOB PacyeToB 3JIEMEHTOB KOHCTPYKIIMI Ha MPOYHOCTb, )KECTKOCTh, YCTAIOCTh U
YCTOWYMBOCTh, OCHOB NMPOEKTUPOBAHUS JAETAIe U KOHCTPYKIUH.

Jnst peanuzanuy MOCTaBICHHOM L€ HEOOXOJUWMO PELIUTh CIEIYIOUIUe
3a/1auu:

- PaCKpbITh 3aKOHBI CTaTHUKU, NUHAMHUKH, KUHEMATUKU U CONPOTHUBIICHHUS
MaTepHaoB;

- OCBOUTbH OCHOBBI IPOYHOCTHU MAaTEPHAJIOB U METOAMKY pacyeTa 3JIeMEHTOB
KOHCTPYKUMH Ha MPOYHOCTb, >KECTKOCTh M YCTOWYMBOCTh MPH Pa3IHMYHbIX
Harpy3Kax;

- BBIZICJIATh U3 CHCTEM paccMaTpMBaeMOE TENO M CHJIbI, JCHCTBYIOIIME Ha
HETO;

- peanu30BbIBaTh JCSATENBHOCTHBI TOAXOJ B aHaIM3€e JIEHCTBYIOIIMX
nedhopmarmii.



B pesyaprare ocBoeHuss gucuuIuiMHbl  «TexHuueckas  MeXaHHKa»
0o0yyJarouuiicst J0JKeH 3HATh:

- UICTOPUYECKOE pa3BUTHE HAYKH, CBSI3b €€ C JPYTUMHU HAyKaMu;

- OCHOBHbBIC MOHATHUS M AKCHOMBI TEOPETHUYECKOM MEXAaHWKH (CTaTUKH,
KMHEMaTUKU U JUHAMUKH);

- 3aKOHBI PABHOBECHS U MIEPEMEILIEHUS TET;

-OIpeieNIeHNE HAMPABIIEHUS PEAKIIUU, CBSI3U;

-OIpeieJIeHe MOMEHTA CUJIbl OTHOCUTENLHO TOUKH, €0 CBOICTBA;

-TUTIBI HATPY30K U BUJBI OTIOpP Oajok, hepm, pam;

- METOAMKY BBITMIOJTHEHUSI OCHOBHBIX PACYE€TOB MO0 TEOPETUYECKON MEXaHUKE,
COTMPOTUBIICHUIO MAaTEPUAJIOB U JCTANISIM MAIlIUH;

-3aKOHBl MEXaHUKH J1e(HOpMHUPYEMOro TBEPIOTO Tela, BHUIBI JTedopMaluu,
OCHOBHBIE PacyeThl;

-HanpspKeHue U AedopMaliii BOSHUKAIOIIKE B CTPOUTEIbHBIX 3JIEMEHTaX MPH
paboTe 1o Harpy3Kou.

- OCHOBBI POEKTUPOBAHUS JeTaNe U COOPOUHBIX €IMHHII;

- OCHOBBI KOHCTPYUPOBaHMUSI.

Bnaners:

- 0a30BbIMM 3HAHUSMHU TIPU BBHINOJHEHUU OCHOBHBIX pPacyeToB IO
TEOPETUYECKONM MEXaHUKE, COITPOTUBRIICHUIO MATEPUAJIOB U JI€TAJIsIM MallIUH;

- METOJIaMHU OILICHKH CTaTUYECKUX M JUHAMUYECKUX HAarpy30K Ha 3JIEMEHTHI
KOHCTPYKIIMHI

- HaBBIKAMU cOOpa M aHAIM3aMu HHGOPMAITUH.

YMers:

- IPOU3BOJIUTH PACUET HA PACTSDKEHUE U C)KaThe, Ha Cpe3, CMATHE, KpyueHHe
1 U3ruo;

- BBIOMPATH JACTANIM U y3JIbl HA OCHOBE aHAJIM3a UX CBOMCTBA 1151 KOHKPETHOTO
PUMEHEHUS;

- TI0JIb30BaThCS TOCYJAPCTBEHHBIMU  CTaHIAPTAMH, CTPOUTEIbHBIMU
HOPMAaMH U MpaBUIIaMU JPYroill HOPMATUBHOM TOKYMEHTAlLIUEH.

[Ipu wu3nOXKEHMHM MaTepuana HeoOXOAMMO  CcOOJoNaTh  €AUMHCTBO
TEPMUHOJIOTHH, O0O03HAUYECHWM, E€OUHUI] H3MEPEHUsT B COOTBETCTBUH C
nevictpyronumu cragaaptamu (I'OCTamu u CHullamn).

JUiss  gydmero  yCBOEGHMsS — MaTepuaga  HEeoOXOJIMMO  MCHOJIb30BaTh
TEXHUYECKUE, ayIUOBU3YaIbHbBIE CPEICTBA O0YUEHUS, BBIUUCIUTEIbHYIO TEXHUKY U
T.J.

OcHoBHast (opmMa HU3yUeHHUs TUCIUIUIMHBI — CaMOCTOsITENbHas paboTa
CTYICHTOB HaJ y4yeOHHKAaMU M Y4YEOHBIMH MOCOOUSIMH, KOHCIEKTaMHU. YMEHHE
CaMOCTOSITEIIbHO pabOTaTh C KHUTOU SBJISIETCSI OCHOBOM MOJTOTOBKY CIIEITHAIACTA.

N3yyaTh JOUCHUIIIMHY PEKOMEHAYETCS TMOCIeA0BaTeIbHO [0 TeMaM, B
COOTBETCTBUM C MPUMEPHBIM TEMATUYECKUM IUJJAHOM U METOJUYECKUMU
yKa3aHUsIMU K HUM. HM3ydaTh Kaxayld TEeMy PpPEKOMEHAYyeTcs B TaKou
NOCJIeI0OBAaTEIbHOCTH. BHUMarenbHO W BAYMYHMBO NPOYUTATh B Y4YEOHUKE
colepxaHue Bceld TeMbl, 00paTuB 0co00€ BHMMaHME Ha OOMIMK MOAXO0J K



U3y4aeMOMY BOMIPOCY U 00I1IMe MPUHIUIIBI pelIeHs pa3oupaeMoro tumna 3aaa4d. Ha
ATOM dTare He 00s3aTeIbHO 3arOMUHATE Bce (hopMyInbl U BEIBOBI. Korma ycBoeHa
oOmmass METOIWKa, HY)XHO MPOYMUTaTh MaTepual CHOBA, COCTaBUTh KpPaTKHU
KOHCIIEKT C BBIBOJIaMU HeoOXoAauMbIX (Gopmys. Ha aTom stame martepuan JoHKeH
OBITh U3y4EH MOJAPOOHO.

CreneHb yCBOGHUSI MaTepuasa MpoBEPsSIeTCS YMEHHUEM OTBETUThH Ha BOTIPOCHI
JUTSE CAMOKOHTPOJISI, PUBEICHHBIC B KOHIIE TeMbl. [lociie Toro Kak TeopeTHIeCKHii
MaTepuaj yCBOCH, HE0OX0AUMO pa300paTh pelIeHrEe TUTIOBBIX 3a4a4, TOMEIIEHHBIX
B y4eOHMKaxX U y4eOHBIX MOCOOMSIX (B TOM YHCIE U 3/€Chb), a TAaKXKE PEIIUTbH
HEKOTOpPOE KOJMYECTBO 3ajad M3 3aJayHuKoB. [lamee criemyer mnepeltu K
BBITIOJTHEHUIO MPAKTUIECKON (pacueTHO-Tpadraeckoif) paboThl.

Matepuan, BHIHOCUMBIII Ha yCTAHOBOYHBIE U OO30pHBIE 3aHATHA, a TAKXKE
NepeyYeHb BBIMIOJIHAEMBIX pacYeTHO-TpaduIecKuX padoT U MPAKTUYECKUX 3aHATUN
OTpEACTSAIOTCS YYeOHBIM 3aBEIACHHEM HCXOJI W3 COOTBETCTBYIONIMX pPabOdmX
y4eOHBIX IUIAHOB MO CHEHUATbHOCTH. Ha ayauTOpHBIX 3aHATHIX CTYICHTOB
3HAKOMST C MPOTPaMMOM JMCIUIIINHBI, METOJUKON pabOThl HaJ MaTepHaloM H
BBITIOJTHEHHUS MPAKTUYECKOM (pacueTHO-Tpauyeckoii) paboThl.

BapuanTtel mnpakTHdeckod (pacueTHO-Tpaduyeckoil) paboThl COCTaBJICHBI
NPUMEHUTEIHHO K JECHCTBYIOMMM pab0odrM IporpaMMaM Mo JTUCITUTLINHE.

[IpoBeneHne MpaKkTUYECKUX 3aHATUH TMpeaycMaTpuBaeT CBOCH IIEIbIO
3aKpeIJICHHE TEOPETUUECKUX 3HAHUM U MPHOOpPETEHUE MPAKTUYECKUX YMEHUH 1O
y4eOHOU JUCIUILTNHE.

Boimonnenne pa®oTbl  OmpenessieT CTeNEeHb YCBOGHHUS  CTYACHTaMu
U3y4aeMOro MaTepuaia U yMEHUS] MPUMEHSTh MOTYYCHHbIC 3HAHUS MPHU PEIICHUN
MPAKTUYECKHX 3a7au.

[IpomexyTouHas arrecTalus MO JUCHHUIUIMHE TIPOBOAUTCA B BHJIE
g hepeHIIMPOBAHHOTO 3aUeTa UITH dK3aMeHa

II. TEMATUYECKH ILJIAH

Ne Pa3nesbl 1 TeMbl
n/n
1 2
BBenenue

Paznen 1. Teopernueckasi MexaHuKa

1.1 | OCHOBHBIE TTOHATHSA 1 AKCUOMBI CTAaTUKH.

1.2 | ILnockas cuctema cxonsmuxcs cui. OnpeneneHne paBHOACHCTBYIOLIEH
T€OMETPUYECKUM U aHATTUTUIECKUM CIIOCOOaMH.




1.3

Hapa CHJI 1 MOMCHT CHUJIbI OTHOCHUTCIIbHO TOYKH.

1.4 | Ilnockas cuctema MpOU3BOJIBLHO PACTOJIOKEHHBIX CHUIL.
1.5 | IIpocTpaHcTBEHHAs CUCTEMA CHIL.
1.6 | Lentp Tspkectu Tena. LIeHTp TsoKeCTH IOCKUX GuUryp.
1.7 | YcTOiunBOCTH paBHOBECHS.
1.8 | Kunemaruka. OCHOBHBIC NOHSATHS KHHEMATHKH.
1.9 | KunemaTnka TOYKH.
1.10 | IIpocTeiimume NBUKEHUS TBEPIAOTO TeEA.
1.11 | Cnoxunoe aBuxkeHue Touku. CoXHOE ABUKEHUE TBEPIOTO TEa.
1.12 | Aunamuika. OCHOBHBIE MOHATHUS U aKCUOMBI. [loHsITHE O TpEeHUM.
1.13 | ABuxkeHue marepuaaibHON TOUYKUA. METOI KHHETOCTATUKHU.
1.14 | O61ue TeopemMbl TUHAMUKH.
Paznen 2. ConpoTuB/ieHHe MATEPHAJIOB
2.1 | OcHOBHBIC MOJOKEHUS.
2.2 | PacTsoxenue u ckaTue.
2.3 | [IpakT4ecKHe pacueTbl HAa CPE3 U CMSITHUE.
2.4 | 'eomeTprYECKUE XapaKTEPUCTUKH INIOCKUX CEUEHHI.
2.5 | Ilomepeunsrit u3rub mpsMoro Opyca.
2.6 | CoBur u KpyuyeHue
2.7 | YCTONYMBOCTD LIEHTPAJIBHO- CKATBIX CTEPKHEM.
2.8 | Ilonatue o n1eiCTBUU JUHAMUYECKUX U TOBTOPHO-IIEPEMEHHBIX HArpy30K.
Pa3nen 3. Jleraau mammH
3.1 | OcHOBHBIE TOJOKECHHUS.
3.2 | O6mue cBeeHus O Mepeaaydax.




3.3 | ®puUKUMOHHBIE IEPEIAYH.

3.4 | 3y0uaThie epeaayn.

3.5 | PeMennsble niepenauu.

3.6 | Llennble nepegaymu.

3.7 | UepBsiuHbIE TIEpEIAYH.

3.8 | CoenuHeHus: pa3beMHbIEC U HEPA3bEMHBIE.

1. COAEP KAHUE JUCIHUIIJINHBI
Beeoenue
MecTo AMCUMILTUHBI B TPOLIECCE OCBOEHUSI OCHOBHOW MPO(heCcCHOHAIBHOM
o0pa30BaTeNbHOM MPOTrpaMMBl.
Ilenn n 3agaun npenmera. Martepus u nsrxeHue. Mexanmdyeckoe
nBIDKeHNE. PaBHOBEcCHeE.
OcHoBHBbIE pa3zielibl IpeaMeTa.
3aoauu meopemuyueckoi MeXaHuKu
Teopemuueckass mexanuka — HAayKa O MEXAHUYECKOM JBUKECHHU
MAaTEPUATIbHBIX TBEPJBIX TEJI U HUX B3aUMOJCUCTBUU. MEXaHMYECKOE JBUKEHUE
MMOHUMAETCS KaK NEPEMEIIICHUE TeIa B TPOCTPAHCTBE U BO BPEMEHU 11O OTHOILICHUIO
K IPYTUM TeJlaM, B YaCTHOCTH K 3eMJI€.
JI1s ynoOcTBa M3yUYeHUsI TEOPETUUECKYIO MEXaHUKY TOAPA3ACISIIOT Ha CTATUKY,
KMHEMAaTUKy U TUHAMUKY.
Cmamuxka A3y4aeT yCI0BUS paBHOBECHUSI TEJI MO ACHCTBUEM CHUIIL.
Kunemamuxa paccMaTpuBaeT JBWKEHME TEJI KAk MEPEMELICHUE B
MIPOCTPAHCTBE; XApPaKTEPUCTUKUA TEJ W MPUYHMHBI, BBI3BIBAIOIIME JIBUKCHUE, HE
paccMaTpUBAKOTCS.
Jlunamuxa n3y4daeT NBUKEHUE TEII MO JEUCTBUEM CHIL.
Pazgen 1. TEOPETHUYECKAS MEXAHUKA
Tema 1.1. OcHOBHBIE NOHATHS M AKCHOMbI CTATUKH
TeopeTnyeckass MEXaHUKa U €€ pa3Jieibl: CTaTUKA, KUHEMATUKA, JUHAMUKA.
Kpatkuit 0030p pa3BUTHS TEOPETUUECKON MEXAHUKH.
MarepuanbHasi TouKa. AOCOMIOTHO TBepA0e Teso. Cuia Kak BEKTOp. EnuHUIIbI
cuibl. Cucrema cwi. OKBUBAJICHTHBIE CHCTEMBI CWJI. PaBHOIEWUCTBylOIIas M
YPaBHOBEIIMBAIOIIAS CUCTEMbI CHJI. BHENITHUE M BHYTPEHHUE CUJIBI.
Axcromsbl ctatik. CBoOOIHOE M HecBOoOOIHOE Ten0. CTeneHb CBOOOIBI.
CBsizu. Peakumm cBsizeil. MpaeanbHble CBSI3M W TpaBwia ONPEACICHUS
HAIIPABJICHUS UX PEAKLIUM.
Bonipocs! 1J11 CAMOKOHTPOJISA:
1. Ha3oBute pa3aenbl TEOPETUUECKON MEXAHUKU M YKAXKUTE, KAKUE BOIPOCHI B HUX
M3YyYaroT.



2. Jlaiite onpenenenue matepun. [lepeuncnure GopMbl IBUKEHUS MATEPUH.

3. B yem 0OIIHOCTh MOHATHN aOCOTIOTHO TBEPAOIO Tella U MaTepuaibHONW TOUKH U B
4YeM uX paznuuue?

4. JTaitTe onpenesieHUe CUIIBI.

5. Kakue cucteMbl CHIT Ha3bIBAKOT CTATHYECKU YKBUBAJICHTHBIMU?

6. UTo Takoe paBHOJIEHCTBYIOIIAsS CUCTEMbI CUJI, YPABHOBEIIMBAOILIAs cHJjia?

7. ChopmynupyiTe aKCHOMBI CTATHKHU.

8. Kakue Teiia Ha3pIBalOTCSA CBOOOIHBIMH, a KAKHE HECBOOOHBIMH ?

9. UTto Ha3bIBAaETCs CBA3ZBIO?

10. Yro Takoe peakuus cBszu?

11. Tlepeuncnaure BUABI CBA3EM M YKaKUTE HAMNPABICHHE COOTBETCTBYIOIIMX UM
pEeaKuuu.

12. Kakue cBs3M HasbpIBalOTCs HacanbHbIMU? Kakoe HampaBieHUE HMEIT HX
peakuuu?

B pesynomame usyuenusn memot cmyoenm 0014Cen:

- UMETh TpeJiCTaBlIeHre 00 aOCOJIOTHOM TBEPIOM Teje, MAaTEPUATLHOM TOYKE; O
CHUCTEMAax CHJI,

- 3HaTh ONPEIEIICHUE HAMPABIICHUS PEAKLIMM, CBSI3U, TUIIbI CBSI3EH.

Tema 1.2. Ili10cKkasi cucTEMa CXOAAMIUXCH CHJI

Cucrema cxopsumxcsa cwil. CHIOBOM MHOTOyroiabHUK. ['eomerpuueckoe
YCIJIOBUE PAaBHOBECHUSI CUCTEMBI.

Teopema o0 paBHOBecMH TpeX HemapaUienbHbiXx cwi. OnpeaeneHue
PaBHOJICHUCTBYIOIICH CXOIAIMXCS Ccuil rpadudeckum crocodom. OmpenencHue
YCWJIMH B JBYX IIAPHUPHO-COEIMHEHHBIX CTepkHAX. [Ipoekuums cuiabsl Ha ocu
KOOpJUHAT.

AHanuTHYECKOE OIlpeieJICHUE PABHOJICVCTBYIOLIEH CHUCTEMBI.
AHAIIMTUYECKHUE YPABHEHUS PABHOBECHS CUCTEMBI.

Meroauka penieHus 3a7a4 Ha paBHOBECHE INIOCKON CHCTEMBI CXOASIINXCS CUIT
C UCIOJIb30BAaHUEM T€OMETPUYECKOTO U AHAITMTHYECKOTO YPaBHEHHUSI PABHOBECHS.
Bonpocs! 111 CAMOKOHTPOJIA:

1. UTo Ha3bpIBaeTCS MPOEKIUEN CUIIBI HA OCh?

2. B kakoM ciydae mpoeKIus CUilbl Ha och paBHa O?

3. ChopmynupyiiTe onpeaeneHune mioCKONH CUCTEMbI CXOISIIIIUXCS CUII.

4. TeomeTpuueckuii croco0 HAXOXKACHUS PaBHOJEHCTBYIOIIEH MIOCKOW CHCTEMBI
CXOJSALIUXCS CHIL

5. ChopmynupyiiTe aHaTUTHUECKOE YCIOBHE PaBHOBECHS IJIOCKOW CHCTEMBI
CXOJSLIUXCS CHIL

Ilpakmuueckoe 3anamue Nel. OnpenerneHue paBHOJICHUCTBYIOMIEH IUIOCKOM
cUCTEMBI cxonsmmxcst cuwil. OnpeneneHne paBHOACHCTBYIOWIEH CXOIALIMXCA CHII
rpaUyeCcKUM U aHATMTUYECKUM CIIOCO0aMHU.

Ilpakmuueckoe 3anamue Ne2. OnpeneneHue yCUiuil B CTEPKHAX (HepM METoI0M
BbIpE3aHus y3J10B (rpadiuecKrM U aHAITMTUYECKUM CIIOCOOaMM).

B pesynomame usyuenusn memot cmyoenm 0014cen:




- IMETh MPEACTABICHNUE O CUJIOBOM MHOTOYTOJIBHHUKE; O CIOCO0aX 3aMEHbI CUCTEMbI
CMJI OJTHOM;
- 3HaTh NPOEKIIMU CUJI HA OCU KOOPAMHAT; YCIOBUSI PAaBHOBECHUS CUCTEMBI CUI,
- YMEThb OMNPENENATh PABHOJACHCTBYIONIYI0 TpadUyecKuM M aHATUTUYECKUM
crocobamu.
Tema 1.3. I1apa cun
[TonsiTre mapsl cuil. Bpaiaroiee 1erMcTBre napel Ha T€10. MOMEHT napel CUI,
BeJIMYMHA, 3HaK. CBOMCTBA nap. Y cJI0BUE paBHOBECHS MTAPhI CUJL.
Bonpocsl 1151 CAMOKOHTPOJIA:
1. Yro Ttakoe napa cuii? Kakoe feiicTBHe Ha TEJIO OKa3bIBAET Napa Cuil?
2. Yro Takoe IIe4yo napbl CUJI, MOMEHT Napbl CHII?
3. ChopmynupyiiTe ycinoBre paBHOBECHS CUCTEMBI TIAp CHJL.
B pezynomame uzyuenus memvl CHyOeHm O01IHCEH:
- AMETH MPEJCTABIECHUE O BPAILIATEIbHOM JIBUJKEHHUH TEJIA; O CBOMCTBAX Maphl CUJI,
0 MOMEHTE Iaphl CUIL;
- 3HaTh YCJIOBUSI PAaBHOBECHUS MAPhI CUJL.
Tema 1.4. ILiiockasi cucremMa NPOU3BOJIbLHO PACIIOJI0KEHHBIX CHJI
MOMEHT CHJIbI OTHOCHUTEJIBHO TOYKH; BEJIMYMHA, 3HAK, YCIOBUE PAaBEHCTBA
HyJ10. [IpuBenenre Cuiibl U CUCTEMBI CUJI K IAaHHOMY LIEHTPY. [ J1aBHBIN BEKTOp U
IJIaBHBIA MOMEHT. YacTHbIE Cilydau NPUBEACHUS IUIOCKOM cucTeMbl cuil. Teopema
Bapunbona. YpaBHeHUs] paBHOBECHS TUIOCKOW MPOU3BOJBHON CHUCTEMBI CUJ (TpH
BUJ1a). PaBHOBECHE MJIOCKOM CUCTEMBI MapajlIeIbHbIX CUJI (J1Ba BUA).
Knaccudukanuys Harpy30k - COCpeI0TOUEHHBIE CHITbI, MOMEHTBI, PABHOMEPHO
pacnpeielIeHHbIe Harpy3KU U UX MHTEHCUBHOCTb.
banku, minockue gpepmsel, pambl. ONOpsI: MAPHUPHO-TOABMKHAS, IAPHUPHO-
HENOJIBUKHAS, JKECTKOE 3alleMIIEHUE (3a7€/IKa) U MX peakuuu. AHAIUTHYECKOE
orpe/iesieHre OMOPHBIX Peakiuii 0aIokK.
Cesi3u ¢ TpenueM. Cuna TpeHHs, Yrol U KOIPQPUIUEHT TpeHUs. Y CIOBHE
CaMOTOPMOKEHUS.
Bonpoch! 111 CAMOKOHTPOJIA:
1.Yto Takoe MOMEHT CHJIbl OTHOCUTENIbHO TOUkH? Kak Gepercsi 3Hak MOMEHTA CUJIbI
OTHOCHUTEIILHO TOYKH? UTO Ha3bIBAETCS MIIEUOM CHIIBI?
2. B kakoM ciydae MOMEHT CUJIbl OTHOCUTEIBHO TOYKH PABEH HYJIIO?
3. UTo Takoe riaaBHbIA BEKTOP U INIABHBIA MOMEHT IUIOCKON CHCTEMBI CHJI?
4. Copmynupyiite Teopemy Bapunbona.
5. CdopmynupyiiTe aHATUTHUYECKOE YCIOBHE PpABHOBECHUS IUIOCKOW CHCTEMBI
IIPOU3BOJIBHO PACIIOJIOKEHHBIX CHIL.
6. YkaxuTe Tpu BUAAQ YPAaBHEHHsI PABHOBECHUS IUIOCKOM CHCTEMBI MPOU3BOJIBHO
PACIIOJIOKEHHBIX CHUIL.
7. YkaxuTe, Kak palloHaIbHO BBIOpATh HANPABIIEHUS OCEM KOOPAMHAT U IIEHTP
MOMEHTOB.
8. Kakue Harpy3ku Ha3bIBalOTCSI COCPEAOTOUEHHBIMU U PACIIPENEIEHHBIMU?
9. YTo Tako€ MTHTEHCUBHOCTh PABHOMEPHO PACIPEEICHHON HArPy3KU?
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10. Kak HaliTM 4YUCIOBOE 3HAYEHHWE, HANPABICHUE M TOYKY NPHUIIOKEHUS
PaBHOJEHCTBYIOLIEH PABHOMEPHO PaCcHpeIEIEHHON HArpy3Ku?
11. Kakue cuctempl Ha3bIBatOTCS CTATUYECKH ONPEIECTUMBIMU?
12. Yto Ha3bIBa€TCS CUIIOW TPEHUS?
13. Ilepeuncnure OCHOBHBIE 3AKOHBI TPEHUS CKOIBKECHUS.
14. Yto Takoe yroj TpeHus u KodpPuimeHT TpeHus?
15. KakoBo ycioBHE CaMOTOPMOKEHHUS TeIa HA HAKJIOHHOW IJTIOCKOCTH?
16. Jlns 3a1aHABIX 0AJTOYHBIX CHCTEM HEOOXOIUMO:

a). IOKa3aTh pPeaKlK, BO3HUKAIOIIUE B onopax A u B nmox nelicTBreM BHEIIHUX
CUIT;

0).3anucath ypaBHEHHs PaBHOBECHS JIJIsl OMPEACTICHHSI OMIOPHBIX PEaKIIN;

B).3aIlMCaTh YPAaBHEHUS MJIsl MPOBEPKA MPABUIBHOCTHU OMNPEIEIICHUS OMOPHBIX
pEeaKuuu.
Ilpakmuueckoe 3anamue Ne3. OnpenencHUE ONMOPHBIX PEAKIUN KOHCOJBHBIX U
OJIHOTIPOJIETHBIX OAJIOK.
B pesynomame usyuenusn memot cmyoenm 0014Cen:
- IMETh MPEJICTABJIEHNE O TJTaBHOM BEKTOpPE U INIABHOM MOMEHTE CHJI, O TPEHUHU U
YCJIIOBUHM CAMOTOPMOKEHHSI;
- 3HaTh ONPENEIICHNE MOMEHTA CHJIbI OTHOCUTEIIBHO TOYKH, €0 CBOMCTBA; YCIOBUS
paBHOBECHS IUTIOCKOM NapalIeIbHOW U POU3BOJIBHOM CUCTEMBI CHJT; TUIIBI HATPY30K
Y BUJIBI OTIOp OAJIOK;
- YMETBh OIPENIENATh ONOPHBIE PeaKLUU 0aIoK;
- OTIPENIETIATH YCUJIHSI B CTEPKHSX (DEPMBI C UCTIOIb30BAHUEM METO/1a CEUCHHIA.
Tema 1.5. IIpocTpaHcTBeHHAsI CUCTEMA CHJI

[Tapamenenunen cun. PaBHOAEMCTByromiass NPOCTPAHCTBEHHOW CHCTEMBI
CXOZSIIMXCS CUIL
[Ipoekuus cuibl HA TPYU B3aUMHO-TIEPIIEHIUKYIISIpPHBIE OCH. [ eoMeTpuyeckre

Y AHAIMTUYECKHUE YCIIOBUS PABHOBECHUS MPOCTPAHCTBEHHOM CHUCTEMBI CXOASIIMXCS
cuil. MOMEHT CUJIbl OTHOCHUTENIBHO OCH; €T0 BEJIMYNHA, 3HAK, CBOMCTBA.

[IpuBeneHrEe MPOCTPAHCTBEHHOW MPOM3BOJIBHON CUCTEMBI CHJI K TJIaBHOMY
BEKTOpPY. AHAJIUTHUYECKUE YpPAaBHEHHUS PaBHOBECUS IPOCTPAHCTBEHHOW CHUCTEMBI
MIPOU3BOJILHO PACIIOJIOKEHHBIX CUJT (0€3 BHIBOJIA).

Bonipocsk! 111 CAMOKOHTPOJIA:

1. Uto npexacraisier coOoii mapaiesienumne ] Cui?

2. YeM siBISI€TCS paBHOACHCTBYIOIIAS B apasuIeiIenuNe1e CUui?

3. Hannmure ypaBHEHHs paBHOBECHS JIJIS1 IPOCTPAHCTBEHHON CHCTEMBI CXOAALINXCS
CHIL

4. Yto Takoe MOMEHT CHJIbI OTHOCHUTENBHO Ocu? B Kakux ciydasXx MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH PaBEH HYJIIO?

5. Hamummure ypaBHEHHsT PaBHOBECHUS ISl ITPOM3BOJBHOM IPOCTPAHCTBEHHOM
CHUCTEMBI CHIL

B pesynomame usyuenusn memot cmyoenm 0014HCen:

- IMETH MPEACTABICHUE O ApAIUIEICIUIEAE CUIT; O IPUBEICHUN TPOCTPAHCTBEHHOM
IIPOU3BOJIBHOM CUCTEMBI CUJI K TJTABHOMY BEKTOPY U IJIABHOMY MOMEHTY;

11



- 3HATb MOMEHT CHJIbI OTHOCUTEJIBHO OCH M €0 CBOMCTBA; YCIOBHE PAaBHOBECHS
MPOCTPAHCTBEHHBIX CUCTEM CHJL.
Tema 1.6. LlenTp Ts12kecTH Tes1a. LleHTP TszKeCcTH IVIOCKUX PuUryp.
LlenTp mnapamienbHbIX CHUI M ero cBoictBa. KoopauHaTtel 1eHTpa
napauiebHBIX CHUIL
Cuna Ttspkectu. LleHTp TsKecTH Tena Kak LIEHTP MapalielbHBIX CHIL
Koopaunatsl 11eHTpa TSHXKECTH TUIOCKON (PUTypbl (TOHKOM OHOPOIHOM MJIACTHHBI).
CraTnueckuii MOMEHT IUIOUIAM TUIOCKOW (UTYpbl OTHOCHUTEIHHO OCH:
oTpeniesieHre, €IMHHIIBI U3MEPEHHSI, CIOCO0 BHIYMCICHHSI, CBOWCTBA.

LleHTpBI TSHKECTH MPOCTHIX TEOMETPUYECKUX QUryp U GUryp, HIMEIOIIUX OCh
CUMMETPHH.

Metonuka pelieHrs 3a1ad Ha ONpPEIEICHHUE IOJIOKEHHS LIEHTPA TSKECTH
CIIO)KHBIX CEYEHHUH, COCTABICHHBIX M3 MPOCTBIX TE€OMETPUYECKHX (UTYp U U3
CEUEHMUI, CTAaHJIAPTHBIX MpoduIIei mpoKara.

Bonpoch! 111 CAMOKOHTPOJIA:

1. YUTo Takoe EeHTp napajuiebHbIX CHUI?

2. Kak HaliTh KOOpAMHATHI LIEHTPA NapasuIeIbHbIX CHJT?

3. Uto Takoe EHTp TAXKECTH Tena?

4. Kak HaillTH LEHTp TAKECTH MPSMOYTOJIbHUKA, TPEYTOJbHUKA, Kpyra?

5. Kak HaliTH KOOPAMHATHI LIEHTPA TSXKECTH MIIOCKOTO COCTABHOTO CEYEHUS?

6. B kakom ciyyae [u1 onpeAesieHus LIEHTpa TSHKECTH JOCTATOYHO ONPEAEIUTD OJHY
KOOpPJMHATY pacYETHbIM IIyTeM?

7. Ha xakue cocraBHbIe (UTYpPHI MOXKHO pa30OUTh COCTAaBHBIE CEUYCHHUS IS
ONpEAEIICHUS UX LEHTPA TKECTH?

Ilpakmuueckoe 3anamuee Ned. OmnpeneneHue IMEHTPA THKECTH TUIOCKUX (uryp.
OnpezneneHue TMOJMOXKEHUS IIEHTpPa TSHKECTH  CIOXKHBIX  IUIOCKHX  QUryp,
COCTaBJIEHHBIX M3 MPOCTHIX T€OMETPUYECKUX (UTYp U U3 MPOUIIe CTaHAAPTHOTO
MPOKAaTa C OJJHOU WM JBYMS OCSMU CUMMETPUH.

B pesynomame usyuenusn memot cmyoenm 0014cen:

- IMETh NPEJICTABICHNE O LIEHTPE MapalyIeIbHbIX CUJI U €r0 CBOMCTBAX;

- 3HaTh CTATHYECKHE MOMEHTHI TUIOCKON (PUTYPBI;

- (hopmyIIbl AJ1s1 ONpeeNIeHNs KOOPUHAT LIEHTPA TSKECTH IIIOCKUX (Uryp;

- YMETh ONPEEATh KOOPAUHATHI LIEHTPA TAKECTH IIIOCKUX (DUTYD.

Tema 1.7. YcTOHYNBOCTH PABHOBECHUS

YcroitunBoe, HEeYCTOWYMBOE U 0€3pa3InyHOEe paBHOBECHE TBEPAOTO TEA.

VYcnoBrue paBHOBECHUS TBEPJOrO TeJlAd, UMEIOLIET0 HEMOJBUKHYIO TOUKY WM
OCh BpalllCHHs. YCIIOBUE PABHOBECHUS Teja, UMEIOLIET0 OIMOPHYHO ILIOCKOCTb.
MOMEHT ONPOKHUIBIBAIOIINAN U MOMEHT YCTOWYMUBOCTH.

Koaddunuent yctohanBocTu.

Bonpocs! 111 CAMOKOHTPOJIA:

1. Kakoe paBHOBecuHe Tella Ha3bIBAETCSl YCTOMYMBBIM, HEYCTOMYUBBIM?

2. Kakum siBisieTcst yciaoBHE paBHOBECHS Tella, UMEIOIIEr0 OCh BpallleHHUs1, OTIOPHYIO
IJI0CKOCTH?

3. Kakoe paBHOBecHe Ha3bIBaETCs OE3pa3INIHBIM?
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4. Jlarite onpeeneHue ONMPOKUIBIBAIOIIEMY MOMEHTY U MOMEHTY YCTOMYMBOCTH.
5. Kak onpenensiercss KoahGUIIMEHT yCTOMYUBOCTH?
B pezynomame uszyuenusn memul cnmyoenm 00J13cen:
- UMETH MPEJICTABIICHUE O PA3JIMYHBIX BUIaX PABHOBECHS,
- 00 ONPOKUIBIBAIOIIEM MOMEHTE U MOMEHTE YCTONYMBOCTH;
- 3HaTh (hopMyTy KOd(h(HULIMEHTA YCTOMYHUBOCTH.
Tema 1.8. Kunemaruka. OCHOBHbIE IOHATHS KHHEMATHKHU
B kuHemaTuke H3y4arOT 3aBUCUMOCTH MEXJy MNPOCTPAHCTBEHHO-
BPEMEHHBIMU  XapaKTEpPUCTUKAMM  MEXaHMYEeCKOro  JBuxkeHus. IloaTomy
KMHEMATHUKYy Ha3bIBAIOT TAK)KE T€OMETPUEH TBUKEHUS.

OcHOBHOM 3a/lauell KHHEMAaTUKH SIBIIIETCSI HAXO0XKJICHUE TMOJIOKEHHUS Tea B
110001 MOMEHT BPEMEHH, €CITU U3BECTHBI €T0 MOJI0KEHHE, CKOPOCTh U YCKOPEHHE B
HayaJbHbIA MOMEHT BPEMEHMU.

OOBIYHO KMHEMATHUKY MOAPA3ACIIAIOT HA JIB€ YACTH — KUHEMATUKY TOUYKU U
KMHEMATHUKYy TBEPAOTrO Tena.

MexaHuueckoe IBUKEHHUE - 3TO M3MEHEHHE MOJIOKEHHUS Ten (WM YacTei
TeJa) OTHOCUTENIBHO APYT Ipyra B MPOCTPAHCTBE C TEUEHUEM BPEMEHHU.

Jlist onpesiesieHrs MOJOXKEHUsl JBUXKYILErocs: Tena (WM TOYKW) B pa3HbIe
MOMEHTBI BPEMEHH C TEJIOM, M0 OTHOLICHUIO K KOTOPOMY HM3y4aeTcs ABUKEHHUE,
KECTKO CBS3BIBAIOT KaKylO-HUOY/b CUCTEMY KOOPAMHAT, 0Opa3yIoLIyl0 BMECTE C
OTUM TEJIOM CUCTEMY OTCYETA.

OcCHOBHbIE KMHEMAaTUYECKHE MapameTpbl: TPACKTOpHs, MPONUIAEHHBIN MyTb.
VYpaBHeHHEe ABWKEHHUS TOYKH. ECTECTBEHHBIM M KOOPJIWHATHBIM CIIOCOOBI 3a/IaHUs
nBukeHusi. CKOpocTh JBUKEHHUs. YCKopeHue Touyku. HopmanbHOe, KacaTeiabHOE,
IIOJIHOE YCKOPEHHUE.

Bomnpocs! AJ1s1 CAMOKOHTPOJIS:
1. 3anuimmre B 001IeM BUC 3aKOH JBUKEHUS B €CTECTBEHHON W KOOPAMHATHOM
dbopwme.
2. Yto Ha3bIBAETCS TPACKTOPUEH ABUKECHUS?
3. Kak ompexnensiercsi CKOpoCTh ABMXKEHHSI TOUKH MPU €CTECTBEHHOM CIOCO0OE
3aaHus IBUKECHUA?
4. 3anuummre QOpMYJbl S ONPEJENICHUs KacaTeIbHOro, HOPMAJIbHOTO U

IIOJTHOTO YCKOPEHUH.

5. Uto xapakTepu3yeT KacaTeJbHOE YCKOPEHHE W KaK OHO HAampaBlIEHO IO

OTHOUIEHUIO K BEKTOPY CKOPOCTH?

6. Uto xapakTepu3yeT U Kak HalpaBJIEHO HOPMaJIbHOE YCKOpEeHue?
B pe3ynomame uzyuenus memvl CHyOeHm 001IHCEH:
-UMETh MPEICTABICHUE O MPOCTPAHCTBE, BPEMEHU, TPACKTOPUH, ITyTH, CKOPOCTU U
YCKOPEHUS;
-3HATh CIIOCOOBI 3aJaHUS IBUKEHUS TOUKH.
Tema 1.9. KunemaTuka To4Kku

AHaM3 BUAOB U KHMHEMATUYECKUX NAapaMETpOB JIBWXKEHUW. PaBHOMeEpHOE

JBH)KCHUE,  PABHONEPEMEHHOE  JBM)KCHUE,  HEPAaBHOMEPHOE  JBHKCHHE.
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[IpamonvHeiHOE W KPUBOJMHEWHOE  JABWKEHHME. PaBHOyCKOpeHHOE W

PaBHO3aMEIJIEHHOE JIBH)KEHHE.

Bonpoch! 111 CAMOKOHTPOJIA:

1. 3anummre hopMyity YCKOPEHHs MPU NPSIMOIMHEHMHOM JBHKEHUU.

2. 3anummure HopMyiTy YCKOpEHUs (TOJHOI0) MPY KPUBOJIMHEHHOM JBUKEHUH.

3. Ilpu paBHOYCKOPEHHOM JABMKEHHUH TEJIO MPOXOIUT 3a J1Ba MEPBBIX PaABHBIX
MOCJIEIOBATEIbHBIX TPOMEKYTKA BpeMeHH 10 4,0 ¢ KaX bk yTu S; =24 M U
$p=64 M cooTBETCTBEHHO. ONpeIeanTe HA4aJIbHYI CKOPOCTh U YCKOPEHHE
Tena.

4. Tlo 3a1aHHOMY YPaBHEHUIO IBMKEHHUS Touku S= 25 +1,5t + 6t> onpenenure By
JBUKEHUS M O€3 pacyeTOB, UCIOJIb3YsI 3aKOHBI IBUIKEHUSI TOUKH, OBETHTE, IOUEMY
paBHbI HAYaJIbHASI CKOPOCTh U YCKOpEHUe?

B pe3ynomame uzyuenus memut cmyoenm 00J1cen:

- UMETbh MPEJICTABICHUE O CKOPOCTAX CPEHEN U UCTUHHOM, 00 YCKOPEHUH NIPU NpHU

NPSIMOJIMHEHOM U KPUBOJIMHEWHOM JBMXKEHUSX, O Pa3IMUYHBIX BHUJIAX JIBHXKECHUS

TOUKH;

- 3HaTh (POpMYJIbI U rpadMKi PABHOMEPHOTO UPABHOIIEPEMEHHOT'O IBHIKEHUN TOUKHU;

- YMETh ONPENIEIATh MapaMeTPhbl IBUKEHUS TOUKH 110 33JaHHOMY 3aKOHY JIBUKECHHUS;

- CTPOUTH U YUTATh KHUHEMATHUYECKHUE Ipa(UKH.

Tema 1.10. ITpocTeiimne 1BUKEHUS TBEPAOT0 TeJIA

[ToctynarenpHOe nBUXeHHE. BpamarenbHoe ABHkKeHHE. YacTHbIE cilydau

BpalllaTeJIbHOTO JBUWKEHHS (paBHOMEpHOE, paBHomepeMeHHoe). CKOpoCcTH H

YCKOPEHMS TOUEK BPAIAOIIEroCs Tea.

Bomnpocsl 1J11 CAMOKOHTPOJISA:

1. Kakumu KMHEMaTUYECKMMHU MapaMeTpaMy XapaKTepU3yeTCs MOCTyNnaTeIbHOE
JBUKEHUE U TToUueMy?

2. 3anumure ypaBHEHUE PAaBHOMEPHOTO MOCTYIATENBHOIO JABHKEHUS TBEPIOTO
Tena.

3. 3anummMre ypaBHEHHE PABHONEPEMEHHOIO TMOCTYMATEIbHOTO ABUKCHUS
TBEP/IOTO Tela.

4. 3anuummTe ypaBHEHHE PaBHOMEPHOI'O M PaBHONEPEMEHHOTO BPAIATEIbHOTO
JBUKEHUM TBEPAOIO Tela.

5. 3amano ypaBHenue naBwxkeHus tenaS = f(t). Kak onpenensitor ckopocts u
YCKOpEeHHE?

B pe3ynomame uzyuenus memut cmyoenm 00J1cen:

- UMETh TPEJCTaBICHUE O TOCTYMAaTEIbHOM JBIKEHHUH, €r0 OCOOCHHOCTAX U

napameTpax, O BpalaTeJIbHOM JIBHXKEHHUH TeJla U €r0 MapamMeTpax;

- 3Hath (OPMYJBI JUISI  ONPENCNICHUS TapaMeTPOB MOCTYNAaTeILHOTO U

BpallaTeIbHOTO JIBU)KCHUM TeNa;

- YMETb OMNpEAeNATh KMHEMAaTUYEeCKHE MapaMmeTphbl Teja MpU MOCTYNaTeIbHOM U

BpallaTeIbHOM JABMKEHUSIX, OMPEEISATh MapaMeTphl JIF000M TOUKH Tea.

Tema 1.11. Cii0:xH0e nBHKeHHE TOUYKH. Cl105KHOE IBUKEHHE TBEPAOIo Tejaa
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OcHoBHble onpeneneHus. [lmockonapamienbHOe JBUKEHUE TBEPAOIO Tena.
Meron pasnoKeHUs [BHXKEHHMS Ha IIOCTYNATeJIbHOE M BpaliareiabHoe. Meron
ONpEIETIEHUSI MTHOBEHHOT'O IIEHTPA CKOPOCTEM.

Bonpoch! 111 CAMOKOHTPOJIA:

1. Kakoe aBuxeHHe HA3bIBAIOT CIOKHBIM?

2. Kakue nBuKeHUs TBEpAOTro Tejla Ha3bIBAKOT MPOCTHIMU?

3. Kakue cuctembl KOOpAMHAT BEIOUPAIOT MPU ONPEEIIEHUN CKOPOCTEH TBEPABIX
TEJ MPH CJI0KHOM JIBH>KEHUN?
Kakoe nBuKeHHe CUMTAIO IEPEHOCHBIM, a KAKOE€ — OTHOCUTEIbHBIM?
Chopmynupyiite TeOpeMy CIIOKEHUS CKOPOCTEH.
Kakoe nBukeHHe Ha3bIBaIOT INIOCKUM?
UYT0 Takoe MTHOBEHHBIN LIEHTP CKOPOCTEH U KaK €ro ONPENEISIIOT U JUIsl YEro
€ro MCMOIb3YIOT?
B pesynomame usyuenusn memot cmyoenm 0014Cen:
- UMETh MPEJICTABIICHUE O CUCTEMAaX KOOPAMHAT, 00 a0COIIOTHOM, OTHOCUTEILHOM U
NIEPEHOCHOM JIBUKEHUSAX;
- 3HATh PA3JI0KEHUE CI0KHOTO IBUKEHUSI HA OTHOCUTEIILHOE U IIEPEHOCHOE, TEOPEMY
CJI0KE€HHUSI CKOPOCTEM;
- 3HAaTh pPAa3JIOKEHUE IUIOCKONAPAJUIENBHOIO JBWKEHHUS HA TMOCTYIATEIbHOE U
BpalareiabHoe, CrocoObl OIpeieieH sl MTHOBEHHOTO 1ieHTpa ckopocteit (MLIC).
Tema 1.12. lunamuka. OCHOBHBIE OHATHS U AKCHMOMBI. [loHsAITHE 0 TPeHUH

B nunamuke pemaror aBa Tuna 3ajad:

- OIPEIEISIFOT MApaMETPhI IBHKEHUS 1O 3a/IaHHBIM CHJIaM;

- ONPEAEISIOT CUJIbL, JEUCTBYIOIINE HA TEJO, MO 3aJaHHbIM KHHEMATHYECKUM
napameTpam JIBUKEHUSI.

JIMHAMUKY JEJIAT Ha JMHAMUKY TOYKH U THHAMHUKY MaTEpUaIbHOU CUCTEMBI.

Axkcuombl nuHaMuKu. [loHsTHE O TpEHMH, BUIBI TPEHUS. TpEHNE CKOJIbKEHHUS.
Tpenue kaueHus.

Bonpocs! 111 CAMOKOHTPOJIA:

1. Yro Ha3biBatoT Maccou Tena? Ha3oBuTe equHUIly HM3MEPEHUS MAcChl B

cucreme CH.

2. Yro aBnsieTcs MEpOr MHEPTHOCTH TeJia?

3. 3anuimmre OCHOBHOW 3aKOH JUHAMHUKUA B BEKTOpPHOU M Au(depeHIMaTbHOMN

dbopme.

4. Ha marepualibHyr0 TOUKY JEHCTBYET NOCcTOsiHHAs cuiia. Kak nBrkercs Touka?
Kakoe yckopeHue MNOay4uT TOYKAa, €CIM Ha Hee JEWCTBYET CHJIa, paBHas
YABOCHHOU CUJIE TSIKECTH?

6. B dewm 3akitouaercs NPUHIUI HE3aBUCUMOCTH JCUCTBUS CUI?
[lepeuncnauTe 3aKOHBI TPEHUS CKOJIbKEHUSI.

8. Ilepeuncnure QaxTophl, BIUSAIONIME HA BETUYMHY KOX(P(ULIMEHTA TpeHUs

CKOJIbKEHUSI.

B pe3ynomame usyuenusn memot cmyoenm 0014Cen:

Nownk

e

-
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- UMETh MPEJICTABICHUE O MACCe Tela U YCKOPEHUU CBOOOJHOTO MajJeHUs, O CBSI3U
MEXIy CUJIOBBIMU M KUHEMATUYECKUMU MTapaMETPAMU IBUKEHUS, O IBYX OCHOBHBIX
3a/1a4ax TUHAMUKY;

- 3HaTh AKCUOMBI JIMHAMUKA W MAaTEMaTUYECKOE BBIPAKEHHE OCHOBHOIO 3aKOHA
JUHAMUKH;

- 3HaTh 3aBUCHUMOCTH JJIs1 ONIPEAEIICHHS CUIIbI TPEHHUS.

Tema 1.13. /IBu:KeHre MaTepPHAJIbHON TOYKH. MeTO KHHETOCTATUKH

CBoboanas u HecBoOoAHAst TOUKU. Cuiia nHepuuu. IHepTHOCTS.

[Tpuamn kuHeToctaTuky (mpuniun Jlamamo6epa). [Topsmgok pemenns 3amay ¢
UCMOJIb30BaHKEM npuHIHna J{amamoepa.

Bonpocsl 1151 CAMOKOHTPOJIA:
1. O0bacHUTE pa3HUILY MEKIY HOHATHUSIMH «UHEPTHOCTH U «CHUJIA UHEPLIUNY.
2. K kakuM TenaMm NpUIIOKEHA CUjla MHEPUMH, KAaK HAIpaBlieHA U I0 KaKOM
dhopmysie MOKET ObITh paccunTaHa’?
3. B 4em 3akitouaercs NPUHLINAN KUHETOCTATUKU?
4. 3agaHO ypaBHEHME JBWXEHUS MATEPUAIBHOM TOUKH S = 8,6t Onpenenure
YCKOPEHHUE TOYKH B KOHIIE IECATOM CEKYHbI JBUKECHUS.
B pesynomame usyuenusn memot cmyoenm 0014Cen:
- UMETh MPEJCTABICHUE O CBOOOJTHBIX M HECBOOOJTHBIX MATEPUAIBbHBIX TOUYKAX, O
CWJIaX HMHEPIUH, 00 MCIOIb30BAHUM CHJIbI MHEPIUHU JUISl PEIICHUS TEeXHUYECKHX
3aj]ad4;
- 3HaTh (opMynbl JUIA pacdyera CUIbl HMHEPUUH MpPHU TOCTYNATeNIbHOM U
BpalllaTeIbHOM JBUKECHHSIX;
- 3Hate npuHuun JlamamOepa W yMeTh OMNpenessTh MapaMeTpbl ABIKEHHS C
MCII0JIb30BaHNEM 3aKOHOB JINHAMUKH U METOJ1a KUHETOCTATUKH.
Tema 1.14. O01mue TeopeMbl AMUHAMUKH

Teopema 00 M3MEHEHWH KOJIMYECTBA ABMKEHMs. TeopeMa 00 HM3MEHEHHH
KMHETUYECKOW SHEPIHH.

OCHOBBI TMHAMHKU CHCTEMbI MATEPHUAIbHBIX TOUYEK. OCHOBHOE ypaBHEHHE
JUHAMUKU TIPU MOCTYNATENbHOM ABUKEHUU Teja. OCHOBHOE YPaBHEHHE JUHAMUKHU
BpallarolIerocs Tenia.

MOMEHTBI HTHEPLIMM HEKOTOPBIX TEIL.

Bonpoch! 111 CAMOKOHTPOJIA:

Yro Ha3bpIBaE€TCS UMITYJIHCOM CHJIBI?

KonnuecTBo 1BHKEHUS MaTepUaIbHOM TOYKHU, €IMHNALA U3MEPEHMSL.

Tepema 00 n3MeHEeHNH KUHETUYECKON SHEPTHH TOYKH.

Mexannueckas cucreMa. BHelnne n BHyTpeHHue cuibl. [IpuBectu npumepsl.
ABTOMOOMITL JABHUTAICS CO CKOpPOCThIO 54 kM/4. B pesymbrare pe3koro
TOPMO>KEHHSI aBTOMOOUIIb OcTaHOBWJICS. OnpeaenuTe BpeMs TOPMOKEHHUs, eCln
KO3 (UIIMEHT TPEHUS MEXIY MOBEPXHOCTHIO IOPOTH M KOJIECaMU aBTOMOOUJIS
0,36.

B pesyabTare udyyeHus TeMbl CTYACHT [0JI2KEH:

A
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- UMETh NPEJICTABICHUE O MOHATHUIX «HUMIYJbC CHIIBI», «KOJIMYECTBO JIBHXKCHHSI»,
«KUHETUYECKAsh DHEPIUs»;, O CHCTEME MATEPUAIBHBIX TOYEK, O BHYTPEHHHUX U
BHEIIHUX CUJIAX CUCTEMBI;

- 3HAaTb OCHOBHBIE TEOPEMBI JIMHAMUKH, OCHOBHBIC YPaBHEHHs IUHAMHUKU IIpU
MOCTYTATEIbHOM U BpalllaTeIbHOM JBMXKEHHUSX TBEPAOro Tena, (GopMymbl s
pacdyeTa MOMEHTOB MHEPLIMN HEKOTOPBIX OJHOPOAHBIX TBEPABIX TEI;

- YMETb ONPEAEIATh NapaMETPhI ABUKEHUS C IIOMOIIBIO TEOPEM TUHAMUKH.

Paznea 2. COHIPOTUBJIEHUE MATEPHUAJIOB

Tema 2.1. OcHOBHBIE N10JI0KEHUSA

Kpartkue cBenenus o0 uctopuu pazButusi « COMpOTHBICHUE MaTEPUATIOBY.

VYnpyrue u nactuueckue aedopmarum.

OCHOBHBIE JOIYIIEHUS M TUIIOTE3bl O CBOMCTBaX MAaTEPUAJIOB U XapakTepe
nepopmupoBanus. Harpy3ku u ux knaccupukanus.

I'eomeTprueckas cxeMaTu3anus dJIEMEHTOB COOPYKEHUM.

Meron cedenuii. BHyTpeHHHe cuioBble (akTopel B OOIIEM ciydae
HarpyxeHus Opyca. OcHoBHbIE BHJIbI Aedopmanuu Opyca. Hanpsokenue: nosisoe,
HOPMAaJIBHOE, KaCaTeIbHOE, €ANHULIBI U3MEPEHNUS HAIIPSKEHUS.
Bonpocsl 1151 CAMOKOHTPOJIA:
1. Jlnst uero n3yvaercs CONpOTUBICHUE MaTeEpUaIoB?
2. Yewm otiimyaercs ynpyras aegopmanus oT mIacTHIECKONn?
3. Cnenyer v y4yuThIBaTh U3MEHEHHE Pa3MEPOB TEN MPU COCTABICHUH YPaBHEHUM
PaBHOBECHSI CHJI, IPUIIOKEHHBIX K HEMY?
4. B xakux ciyyasx MpH JEHCTBHM Ha TEJIO HECKOJIbKUX chi 3()PEeKT nercTBUs
KQOKIOW CWJIBI MOXHO CUMTAaTh HE3aBUCHUMBIM OT JeHCTBUA apyrux cui? Kakoe
Ha3BaHHWE HOCHUT ATOT IIPUHIIAI?
5. Kakumu pacueTHbIMHU CXEMaMU 3aMEHSIOTCS pealibHble 00BEKThI pacueTa? KakoBbl
reOMETPUYECKHE IPU3HAKY, IPUCYIINE KAXA0N PAaCUETHOU cxeme?
6. Ilouemy Henb3s ONpENENNTh BHYTPEHHUE CHIIOBBIE (PAKTOPbI B MPOU3BOJBHOM
CEYECHHH, pacCMaTpUBasi PABHOBECUE BCETO Tejla B LIEJIOM?
7. B 4eM 3aKiIro4aeTcs MeToJl CeUeHUM?
8. MOXHO 1M ¢ MOMOULIBKD METOJAa CEYEHHIl YCTAHOBUTH 3aKOH pPACIPENEICHUS
BHYTPEHHUX CHUJIOBBIX (PaKTOPOB IO MPUBEICHHOMY CEUEHHUIO?
9. Uro Ttakoe HanpsbkeHue? Kak JeHCTBYIOT HOpMalbHbIE UM KacaTelbHbIE
HaNpsDKEHUST  OTHOCUTENBHO  IUIOCKOCTM — momepedyHoro  ceyeHusi?  Kakosa
pPa3MEpPHOCTh HANPSHKEHUS?
B pesynomame usyuenus memut cmyoenm 00J12cen:
- IMETh IPEJCTaBICHHUE O TUIIOTE3aX U TOMYLICHUX;
-0 Xapakrepe Ae(pOopMHPOBAHUS MAaTEPUAIIOB;
- 3HaTh BHYTPEHHUE CUJIOBbIE (PaKTOPBI B OOLIEM Cllydae HarpykeHust opyca U npu
IIPOCTBIX BUAAX HArPYKEHUS;
-BU/Ibl HAIIPSDKECHUM.
Tema 2.2. PacTsizkeHne U c:xxkaTue

[IpononbHas cuna, BEIMYMHA, 3HAK, SIIIOPHI IPOAOJIBHBIX CHJL.
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HopmanbHble HamnpsykeHUsT B IONEPEYHBIX CEUEHUSX CTEPXKHSA. OMopa
HOPMAQJIBHBIX HAIPsDKEHUM 10 JJIMHE CTEepXHA. ['Mnore3a IUIOCKUX CEYEHMIA.
[Tonsitrie 0 koHueHTpauuu HanpspkeHuid. Kosdduuuent konuentpanuu. [Ipunnun
Cen-Benana.

[IpononbHbIe U IONIEpeUHbIE Ae(POpMAaIIK MTPU PACTSIKEHUH (CKATUN).

Koapdunuent Ilyaccona. 3akon I'yka. Moaynb mpojoJIbHON YIPYTOCTH.
®opwmyna ['yka. Onpenenenue nepemMenieHrid MonepeyHbIX CEUCHUN CTEPIKHS.

HanpspkeHnss B HAKJIOHHBIX IUIOHIAJIKaX. 3aKOH MAapHOCTH KacaTelbHBIX
HaIIPSKEHUN.

MexaHnyeckrue UCbITaHUSI MaTepUalIoB. /[uarpaMMbl pacTsKEHUS U CKATHS
MJIACTUYHBIX U XPYIKUX MATEPUATIOB, UX MEXaHUYECKUE XapaKTEPUCTHUKHU.

[lonatue o mpenenbHOM HampspkeHuH. Kosdduiment 3amaca mpodHoCTH
IJIACTUYHBIX U XPYIKUX MAaT€PUAJIOB.

PacueTbl Ha TPOYHOCTH MO JIONMYCKAEMBIM HANPSHKEHUSM W MPEACIbHBIM
cocrosiHusiM. Koadduimentsl HaAeKHOCTHM MO HAarpyske, MO Marepuaiy, Io
Ha3HAYEHUI0 U YCJIOBHUSM paboTbl. HopmaTuBHBIE W pacueTHbIe HArpy3ku u
CONPOTHUBIIEHUS.

YcaoBuss TOPOYHOCTH MO MPEIETbHOMY COCTOSIHUIO U JIOIYCKaeMbIM
HalpsDKEHUsIM. Tpu  Tuma 3a7ad MpPU  pacyeTe U3 YCIOBUA NPOYHOCTH TIO
MIPEACIIBHOMY COCTOSIHMIO. PacueTsl Ha MPOYHOCTb.

Bonpocsl 1151 CAMOKOHTPOJIA:

1. B xakom ciydae Opyc UCTIBITHIBAET 1e(hOPMAIUIO PACTSKEHUS UITH CKATHA?

2. KakoB 3aKOH M3MEHEHUS HOPMaJIbHBIX HANPSKEHUH IO IUIOIIAN MMONEPEYHOrO
CEUYEHUS IIPU PACTSIKEHUU U CHKATUU?

3. Bmuser nmm ¢opma momepevyHOro CeYeHWs Ha 3HAYCHUE HAIPSHKCHHIA,
BOZHMKAIOIIUX IPU  PACTSHKEHUU U CHKATUU?

4. Yto Ha3bIBaeTCA SIIOPON HOPMAJIBbHBIX CUJI U SIOPON HOPMAJIbHBIX HANPSKEHU?
5. 171 4ero CTpOSIT MIOPHI MPOJOJIBHBIX CHII M HATIPSAKEHUI ?

6. Kakoe nomnepeyHoe cedeHue Opyca Ha3bIBAE€TCS OMACHBIM?

7. Yto Takoe MO1yJb MPOAOIBHOM YIIPYTOCTH MaTepHalla, KakoBa €ero pa3sMepHOCTb?
8. Kakue nedopmMaiinu UCTIBITHIBAET OPYC MPU pacTSKEHUU (CKATUN)?

9. UTo Takoe KOHLIEHTpalKs HAIPSKEHUM U B KAKUX CITydasX oHa Bo3HuKaer? Kak
omnpezensercs KodpUIUEHT KOHLIEHTpaIuu?

10. KakoBa 11€J1b MEXaHUYECKHUX UCIBITAHUI MaTepHaioB?

11. Kakne XapakTEepUCTUKH YCTAHABIMBAKOT IIPU MEXAHUYECKOM HCIIBITAHUH
MaTepUasoB?

12. B uyem 3akiro4aeTcsi CyIIHOCTb PacyeTOB IO JOMYCKAEMbIM HAIPSHKEHUSIM U
npeleabHbIM  COCTOSHHUSIM? KakoBBl yCIIOBUSL TPOYHOCTH MO MPEACIBHOMY
COCTOSIHUIO U JIONYCKA€MbIM HaNpPsyKEHUSIM.

13. Uto yunTsiBatOT KO3 (UIMEHTHI HAIEKHOCTU TI0 HArpy3Ke, o MaTepuany, 1o
HA3HAYEHUIO U YCIOBUSIM PabOThI?

12. TaitTe onpeneneHue HOPMATUBHBIM U PACUETHBIM HArPy3KaM U COIIPOTUBIIEHUSIM.
B pesynomame usyuenusn memot cmyoenm 0014cen:

- AMETb MPEJCTABIECHUE O CTATUYECKH HEONIPEACIIMMBIX CUCTEMAX MPU PACTKEHUU
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(cxaTun); O BHYTPEHHEM CHJIOBOM (DaKTOpe M HaNpsDKEHUH, BO3HHMKAIOIIEM B
MOTIEPEYHOM CEUYEHUU CTEP>KHS MPHU PACTHKEHHHM (CKATHM); O BIMSHUU CHUJIbI
TSKECTH CTEPKHS Ha HANpsDKEHUs U 1ehopMaliiu;
- 3HaTh 3akoH ['yka; mpoAosbHbIE U MOIepeuHble aedopMalud TpU PacTsHKEHUU
(cxatumn);
JUarpaMMbl PacTSKEHUS M CKATHS IUIACTUYHBIX M XPYNKUX MaTEPUAIIOB M X
MEXaHUYECKNE XapAKTEPUCTHKU; YCIOBUE ITPOYHOCTH MO MPEAECIBHOMY COCTOSHHUIO;
- YMETb CTPOUTH O3IIOPbl MPOJOJBHBIX CHJI, HOPMAaJbHBIX HANPSOKEHUN U
MEPEMEILICHUM;
- ONpENENATh YCWUIMS B CTEP)KHAX, IMPOBOAUTH HCIBITAHWA MaTepUaioB Ha
paCTSKEHUS U CHKATHUE.
Tema 2.3. IlpakTH4yecKkue pacyeTbl HA Cpe3 U CMSATHE

Cpes u cMsTHE: OCHOBHBIE PACUYETHBIE MPEANOCHUIKH U pacueTHbIE (OPMYIIbI,
YCJIOBHSI POYHOCTU. PacueTHbie COTPOTUBIICHUS HA CPE3 U CMATHE.

[Ipumepbl pacyeTa 3aKJIENOYHBIX, OONTOBBIX, CBApPHBIX COCIUHEHUN W
COMPSKEHUI Ha JEPEBIHHBIX BPYyOKax MO MpeieIbHOMY COCTOSIHUIO.
Bonpocs! 111 CAMOKOHTPOJIA:
1. Jlaiite onpenenenue neopmarusiM cpesa u CMsITHSL.
2. Yto Takoe pacueTHOE COMPOTUBJIEHUE HA CPE3 U CMATHE?
3. KakoBbl yCI0BHUS IPOYHOCTH IPU PacueTe Ha CPe3 U CMATUE?
B pe3ynomame uzyuenus memvl CHyOeHm O01IHCEH:
- UMETh NPEJCTaBICHHE 00 OCHOBHBIX MPEANOCHUIKAX M YCIOBHOCTSIX pacyera; O
COEIMHEHUSX, PA0OTAIONINX HA CPE3 U CMSTHE;
- 3HaTh HANPsDKEHUS U nedopMaliy, BO3HUKAIOIIKE MPU paboTe Ha CPe3 U CMATHE
COCIUHCHUIM;
YMETh MPOU3BOJIUTH pacyeTbl Ha MPOYHOCTh MO NPEAEIbHOMY COCTOSHUIO
3aKJICTIOYHBIX, O0JITOBBIX (0€3 3a30pa), CBApPHBIX COCTMHEHUM.
Tema 2.4. 'eomeTpruecKHe XapaKTEePUCTUKHU IJIOCKUX CeYEHUH
[ToHsiTHE O rEOMETPUUECKUX XapaKTEPUCTUKAX MJIOCKUX CEUeHUM Opyca.
MoOMEHTBI MHEPILIMK: OCEBOM, MOJIIPHBIN, IEHTPOOEIKHBIH.
3aBUCUMOCTh MEXKJy MOMEHTAaMHU HMHEPLUHUHU OTHOCUTENBHO MAapaJUICIIbHBIX OCEM.
['1aBHBIE OCH U IJ1aBHBIE LICHTPAJIBLHBIE MOMEHTBI MHEPIIUH.
MoOMEHT MHEPIUU NPOCTHIX CEYEHUI: TPSIMOYTOJIBHOTO, KPYTJIOT0, KOJIBLIEBOTO.
OmnpeneneHne INaBHBIX LEHTPAIbHBIX MOMEHTOB HMHEPLMUH CIIOXKHBIX CEYEHUH,
COCTaBJICHHBIX W3 MPOCTBIX T'€OMETPUUYECKUX (UTYp U CTaHAAPTHBIX MPOKATHBIX
npoduieit.
Bonpocsl 1151 CAMOKOHTPOJIA:
1. Yto Takoe cTaTU4eCKUi MOMEHT CEUCHHUSI?
2. Uto Takoe 0CeBOH, MOJSPHBIM M HEHTPOOSKHBIIT MOMEHTHI MHEPIUH ILIOCKOTO
ceyeHus1?
3. Yrto Takoe riaaBHbIE HEHTPAIBHBIE OCH HHEPLUHAN?
4. Kakag cBA3p CyLIECTBYET MEXKJIY MOMEHTAMM HWHEPUUHA OTHOCUTEIBHO
napajuieIbHbIX OCEM, U3 KOTOPBIX OJHA SIBJISIETCS LIEHTPAIBHOM ?
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5. Hanmmmre ¢opmysbl Ui BBIYHUCICHHUS OCEBBIX MOMEHTOB HWHEPLUHU IS
PsIMOYTOJIbHUKA, PAaBHOOEPEHHOT0 TPEYTOJIbHUKA, Kpyra U KOJIbIIA.

7. Kak onpenensitor 0CeBblE MOMEHTBI MHEPIIUU CIIOAKHBIX COCTABHBIX CEYEHUM?

B pesynomame usyuenusn memot cmyoenm 0014cen:

- UMETh MPEJICTABIICHNE O TJIABHBIX U LIECHTPAIBHBIX OCSIX UHEPIUH; O 3aBUCHUMOCTHU
MEXIy OCEBBIMM MOMEHTAMU MHEPLUU NIPH MMAPAUIETbHBIX OCSX;

- 3HaTh MOMEHTBI MHEPLUU IPOCTHIX CEYEHU;

- YMETb ONPENENATh MOMEHTHl MHEPLUM CEYEHUM C OJHOM WM JBYMs OCSIMH
CUMMETPHH, COCTABJIIEHHBIX U3 MPOCTBHIX F€OMETPUYECKUX (QUryp U U3 mpoduien
CTaHJAPTHOIO MPOKATa.

Tema 2.5. [lonepevHnsblii U3rud npsamMoro opyca

OcHOBHBIE TOHATHUA W oOmpeAeneHus. BHyTpeHHHE cuioBble (aKTOpbl B
NOMEPEeYHOM CEYeHMH Opyca: TMomepeuHas Ccuwia W U3rHOAIoNIMi  MOMEHT.
Huddepennmanbible 3aBUCUMOCTH  MEXKJIY MHTEHCUBHOCTBIO pPaclpeesIeHHOM
Harpy3Ku, MOMEPEYHON CUIION U N3rHOAIOIIUM MOMEHTOM.

CaoiictBa KOHTypoB amop. llocTtpoeHue »smwop mNONEpEeYHbIX CUl U
U3rMOAIOIIMX MOMEHTOB JUJIsi HauOOJIee YacTO BCTPEYAIOIIMUXCS U JUIS Pa3iIMuYHbIX
BUJIOB HATIPSKEHUIM CTATUYECKH OIPEIEeIMMbIX 0aoK.

Uuctelii u3ru6. HopmasibHble HanpspKeHWsT B IIPOU3BOJIBHOM — TOUKE
MOMEPEYHOTr0 CeUeHUsi OanKu. DIMIopa HOPMAIbHBIX HANPSDKEHUN B MONEPEYHOM
ceueHur. Haumbonbime HOpMaibHbIE HAMpPsDKEHUS MPU M3TMOe, OCEBOM MOMEHT
CONPOTHUBIICHNUS; €ANHULIBI U3MEPEHUS.

Kacatenpubie Hanpspkenust npu  usrube. @Dopmymna KypaBckoro s
KACaTeJIbHBIX

HANpsOKEHUH B TOMEPEYHBIX CEUEHUS X Oalok. OMIOpbl KacaTeIbHbBIX
HaMpsHKeHUN 7151 0a0K IPSIMOYTOJIBHOTO M IBYTaBPOBOTO MOMEPEUHBIX CEUEHHI O
BBICOTE CEUCHUSI.

MoOMEHTBI CONPOTUBIEHUS JIsi TPOCTHIX ceueHui. Pacuersl 0Oanok Ha
IIPOYHOCTh: IO HOPMAJIbHBIM, KACATEJIbHBIM, SKBUBAJICHTHBIM HAIIPSKEHUSM.

Pacuer 6anok Ha xecTKOCTb. [IoHSATHE O IMHENHHBIX U YTTIOBBIX MEPEMEILICHUAX
npu npsiMoM u3ruoe. @opmyna Mopa a1 onpeneneHus nepemenieHuid. [Ipasumio
Bepemarnna aiia BeluucieHus uHTerpaia Mopa.

Bonpocs! 111 CAMOKOHTPOJIA:

1. B xakom ciydae 6anka paboTaeT Ha U3ruod?

2. Yrto Takoe YMCTHIN U nonepeunslii n3ru6? Kakue BHyTpeHHHE CUIIOBBIE (hPaKTOPBI
BO3HUKAIOT B MONIEPEYHBIX CEUCHUSAX Opyca B 3TUX CITydasx?

3. KakuM MeTo0M OMpeAensioT BHYTPEHHUE CHIIOBBIE (aKTOPHI, ACUCTBYIOIIUE B
MOTIEPEYHBIX CEYCHUSAX MPH U3ruoe?

4. Yemy paBHa MomnepevHas CHjia 1 U3rudaromyuii MOMEHT B IPOU3BOJIBHOM CEUCHUH
Oasiku npu u3rude?

5. Jlist 4ero cTposATCs AMIOPHI MOMEPEYHBIX CUJT U U3TMOAIOIIUX MOMEHTORB?

6. ChopmynupyiTe NpaBUIIO 3HAKOB JUIsS TOMEPEUHOM CHIIBI M HM3THOAIOIIEro
MOMEHTA.
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7. Kak MeHsieTcsi XapakTep JMIOp MOMEPEYHBIX CHJI M M3THOAIONMX MOMEHTOB B
TOUYKaX MPUIIOKEHUS COCPEOTOUEHHBIX, CUJT © MOMEHTOB?
8. Hanumure dhopMyIibl st OnpeaesieHus OCEBbIX MOMEHTOB COIPOTUBJICHHUS MPU
u3ruoe Juist MpsIMOYTOJIbHUKA, KPyTa U KOJIbIIA.
9. Hanmmmre dopmyny JKypaBCKoro ajisi onpeAesieHus: KacaTeIbHbIX HaNpPsHKeHUN
MIpU U3rKuoOe U JaiTe K Hel MOsSICHEHUSI.
10. Kak onpeaensitoTcss HopMaJIbHbIC HAMIPSHKEHUS TIPU U3ruoe?
11. Kak u3MeHsI0TCS HOpMaJIbHBIE U KACaTEJIbHbIC HANIPSIKEHUSI IO BBICOTE CEYEHUS
Oanku?
12. B ueMm 3akmouaeTcst pacyeT OajJoK Ha MPOYHOCTb U KECTKOCTh? 3aluiImnTe
(bOpMyIIBI 17151 MPOBEPKHU MPOYHOCTH U KECTKOCTH OAJTKH 1 TIOSICHUTE MX
B pe3ynomame uzyuenus memut cmyoenm 00J1cen:
- IMETh IpeJIcTaBiIeHNe 0 MU HepeHITMATBHBIX 3aBUCUMBIX MEYKIY UHTEHCHBHOCTHIO
pacnpeneneHus Harpy3K, IONEpPeYyHOM CHJIOM M HM3ruOarluMd MOMEHTAMU;
BHYTPEHHUX CWJIOBBIX (DaKTOpax TpHU U3ruOe, UX ONpEAesICHUU uYepe3 BHEIHUE
HaArpy3Ky 10 BETMYMHE U 110 3HAKY;
- 3HaThb (OPMYJIbI, IO KOTOPBIM OMPEAEISAIOTCS MAaKCUMAJIbHbIE HOpMaJbHbIE U
KacaTelbHbIE HAMPSOKEHUS TMPU K3TrMOe; SMIOphl HOPMAIbHBIX M KacaTelbHBIX
HANPSDKEHUH 10 BBICOTE CEUEHUN 0aI0K M MPAKTUYECKUNA CMBICIT 3TUX 3ITI0P; YCIOBUS
MPOYHOCTH U KECTKOCTH MPHU U3THUOE;
- YMETh CTPOUTH AMIOPHI MOMEPEYHBIX CHJI M M3TMOAIOIIUX MOMEHTOB IO JJIMHE
0aJoK, IPOBEPATH MPABUILHOCTD TIOCTPOSHUS AMIOP Ha OCHOBE M (hepeHIInanbHbBIX
3aBHCUMOCTEH MpH U3ruoe;
- paccUMTHIBATh OAJIKK HA MPOYHOCTH U MPOU3BOIUTH MOA0OP CEUCHUSI OaNIKHU;
- BBITIOJTHATH PACUYETHI HA )KECTKOCTh OaJIOK.
Tema 2.6. CaBur u Kkpy4enue
Uucteiii casur. Jedopmarms capura. 3akoH ['yka s ciBura. Mojyib
CABUTa. 3aBUCUMOCTh MEXK]Ty TPEMsl YIIPYTUMH MOCTOSIHHBIMU (0€3 BBIBOIA).
Kpyuenue npsimoro Opyca kpyrioro cedenus. KpyTsmumii MoMeHT. Dmropa
KpYyTAIIUX MOMEHTOB. OCHOBHBIE runote3bl. HanpsokeHus: B MonepeyHoM CeYeHUr
Opyca mpu KpydeHuu. DMIopa KacaTeIbHbIX HAMPsXKEHUH 10 BBICOTE ceueHus Opyca.
VYron 3akpyuuBaHusi. Y CIOBHUS POYHOCTH U )KECTKOCTHU NPU KPYUEHUH.
Tpu Tna 3a1a4 npu pacyeTe Ha MPOYHOCTh U KECTKOCTh MPU KPYUEHHH.
Bonpocsl 1151 CAMOKOHTPOJIA:
1. B yem coctout nedopmarius cipura?
2. Yto Takoe MOAYJb CABUTA U KaK OH CBSI3aH C MOAYJIEM ITPOJIOJIBHON yIPYrocTu?
3. Kak onpenensiercst KpyTSIIHi MOMEHT B POU3BOJILHOM CEUCHUU?
4. Ha xakux rumore3ax © JOMYIICHUSX OCHOBAHBI BBIBOABI (PopmMyn aiis
ONpeIeTICHUs] KacaTeJIbHbIX HANPSKEHUN U YTJIOB MOBOPOTA CEUEHUN MPU KPYUECHUH
Opyca Kpyriaoro ce4eHus?
5. KakoB 3akOH M3MEHEHMS KacaTelbHbIX HAMPSHKEHUH MO BBICOTE MOMEPEYHOTO
cedeHus Opyca npu KpydyeHuu?
6. Kak onpenensiercst yroy 3akpy4uBaHus Py KpydeHUU?
7. 3anuimuTe ycIoBUsl IPOYHOCTH U KECTKOCTU MPHU KPYUECHUU.
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8. B uem 3akmouaeTcs pacueT Opyca Ha MPOYHOCTh U KECTKOCTh MPH KPyueHUH?

B pesynomame usyuenusn memot cmyoenm 0014Cen:

- IMETh NpeACTaBIeHHE 00 OCHOBHBIX TMIIOTE3aX; O 3aBUCUMOCTH MEXAY Tpems
YIPYTUM U IIOCTOSIHHBIMH JUIsl MaTEpHUATIA;

- 3HaTh BHYTPEHHUH CHUJIOBOM (akTOp MPU KPYYEHUM U €r0 BBIPAKEHHE Yepes
BPAILAIOIINN MOMEHT; YCJIOBUS IPOYHOCTHU U KECTKOCTH ITPU KPYUCHHUH.

Tema 2.7. YCTOMYMBOCTH HEHTPAJIBbHO-CKATHIX CTEPKHEN

YcToltuuBble UM HEYCTOMYUBBIE (POPMBI PABHOBECHS LIEHTPATBbHO-CKATHIX
CTEPKHEU.

[IpomoneHblii  m3rmb. Kputuueckas cuna. Kputuyeckoe HamnpskeHUe.
['ubxocth crepxus. [Ipenensr mpumenumoctu Qopmynsl Oiinepa. [lpenenbhas
ruOKoCTh. OMnupuyeckas popmyna Scunckoro-Termaiiepa.

Pacuer neHTpanbHO-CKATBIX CTEPKHEHW HAa YCTOMYMBOCTH IO IPENEIBHOMY
COCTOSIHAIO C HCIIOJIb30BaHUEM KO3 PHUIMEHTa MPOAOJIbHOrO M3rubda. YcioBue
ycronuuBocTy. Tpu THIa 3a1a4 IpU pacyeTe Ha YCTOUUNBOCTD.

Bonpoch! 111 CAMOKOHTPOJIA:

1. laliTe onpenesieHre yCTOMYMBOMY M HEYCTOMUYMBOMY paBHOBecHI0. Ha nipumepe
CKAaTOro CTEPXKHs OOBSICHUTE SIBJICHNE OTEPU YCTOMUMBOCTH.

2. Chopmynupyiite onpeaeneHue aepopmanuu NpoaoJpHOro u3ruoa.

3. YTo Takoe KpUTHYECKask CUJIA U KPUTUYECKOE HANpsKEHUE?

4. Uto Takoe ruOKOCTh U Tpe/ienbHas THOKOCTh cTepkHA? OT KakuxX (pakTOpoB OHH
3aBHUCST?

5. 3anummute Gopmyny Diinepa Uisl ONpeAeTIeHU BETUYNHbI KPUTUUYECKON CUIIBI U
HA30BUTE MPEEIIbl €€ TPUMEHUMOCTH.

6. B kakux ciy4asx KpuTHUECKas Cuia ompeaensercs mno ¢opmyie SICHHCKOTro-
Termaiiepa?

B pe3synomame usyuenusn memot cmyoenm 0014cen:

- UMETh NPEJICTaBICHHE OO0 YCTOMYMBBIX M HEYCTOMUUBBIX (OopMax paBHOBECHS
LEHTPAIbHO-CXKATBIX CTEPIKHEW; 0 (Qopmyse Oiiepa A KPUTUYECKOW CHIIBI U
npenesax ee NpUMEHEHUS;

- 3HaTh (pOpMYJLy KPUTHUECKOTO HampshkeHus ruokoctu ScuHckoro - Termaiiepa;
YCIJIOBUE YCTOMUMBOCTH I10 IPEAECIBHOMY COCTOSHUIO;

- YMETb BBIIOJHATH pacueTbl CXKaTbIX CTepkHEW 1o ¢opmyae Diinepa,
IMIUPUYECKUM PopMyaaM, KO3PPHUIMEHTY TPOA0IBHOTO U3THoA.

Tema 2.8. Ilonsitue 0 AeliCTBMHM JAWHAMHUYECKHX U IOBTOPHO-IEPEeMEHHBIX
HATPYy30K

OcCHOBHBIE TOHATUS O JACHCTBUM JAMHAMHMYECKHX Harpy3ok. Pacuer npu
W3BECTHBIX cwiax wHepiuu. [lpuOmmkeHHbi pacuer Ha ymap. l[lomstue 00
ycranocTu. [ IpouHOCTh py NEPEMEHHBIX HAPSIKEHUSX.

Bonpocs! 111 CAMOKOHTPOJIA:

1. IIpuBenuTe NpUMeEpsl JUHAMUYECKHUX U IIOBTOPHO-IIEPEMEHHBIX HATPY30K.
2. B ueM 3akirodaeTcsi NpuOIMKEHHBIN pacdeT Ha yaap?

3. Chopmynupyiite onpeeneHne yCTalocTu MaTepuala.

B pe3synomame usyuenusn memot cmyoenm 0014cen:
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- UMETh NPEJICTABJICHUE O JMHAMUYECKUX 3a7a4ax COMPOTHUBIICHUS MAaTEpUajoB, 00
YCTAJIOCTU MaTEPUAJIOB U MTPOYHOCTH MPHU MIEPEMEHHBIX HArPYy3Kax;
- 3HaTh NPUOJIMKEHHBIN pacyeT Ha yaap.
Paznea 3. AETAJIN MAIIINH
Tema 3.1. OcHOBHBIE MOJT0KEHUS
Lemn n 3amaun pasgena. BBoaHbIE ONpeneneHus: MallvuHa, JeTallb, Y3€ll,
cOopouHas enuHuIa. MexaHu3M — COCTaBHAs 4aCcTh MAIlIMHBI, €70 HA3HAYEHUE.
TpeOoBanus, peAbSIBISIEMBIC K MAIIHAM, JIETAJISIM MaIlTiH.
Kputepun paboTocnocoOHOCTH: MPOYHOCTbH, KECTKOCTh, U3HOCOCTOMKOCTD,
TEIIOCTOUKOCTh, BUOPOYCTOMYNBOCTD.
Bonpocsl 1151 CAMOKOHTPOJIA:
1. Yro Ha3bIBaeTcs AETANbIO, Y3JI0M, COOPOUHOM €MHULICH?
2. Kakue TpeOoBaHuUs NPEABSIBISIOTCS KO BCEM MalllMHAM?
3. Kaxkue dakTopbl 0OKa3bIBatOT BIMSHUAE HA BBIOOP AOMYCKAEMBIX HAMPSXKEHUI?
4. Marepuaibl, IPUMEHIEMbIE B MAILIMHOCTPOCHUH.
B pezynomame uszyuenusn memul cmyoenm 00J13cen:
- 3HaTh KJaccU(UKAIMIO MAIIMH TI0 UX HA3HAYEHUIO;
- YMETbh OpPraHrU30BbIBATH CBOK CAMOCTOSTENbHYIO Pa00Ty MO U3yUYE€HUIO OCHOBHOM
Y JOTIOJIHUTEJIbHOM JINTEPATYPHI;
- BJIaJIETh HABBIKAMH cOOpa U aHaJIU3a UH(POpMaIUK.
Tema 3.2. O01me cBeIeHUS 0 Mepegavax
Haznauenus MmexaHn4eckux nepenad 1 ux Kiaccuuxarms.
[IepenaToyHOE OTHOLIEHHE U MEPENATOYHOE YHUCIIO.
[Iepenaum BpamaTenbHOrO ABUKECHUS.
MHorocryneH4arsle epeIadn.
Bune! pa3pymenus nepenad.
Bonpocs! 1j1s1 CAMOKOHTPOJIA:
1. Ilepenaun u ux KaaccuuKkarms.
2. Kakue QyHKIIMY BBIMOJHSAIOT IEpeaadn?
3. OmnpeneneHne Bpalaroliero MOMEHTAa Ha Bally.
4. TlepenaTouHo€ OTHOILIEHHE TMPOCTOrO M  CJHOKHOTO MEXaHW3Ma, €ro
ONIPENICIICHHUE.
5. KIIJI MmexaHu4ecKkoil mepeaayu.
B pe3ynomame uzyuenus memvl CHLyOeHm 001IHCEH:
- KUHEMAaTU4YECKHUE U CWIIOBBIE OTHOLIEHUS B IIEPEAavax;
- YME€Th MPOBOJIUTH CUJIOBBIE PACUETHI MHOTOCTYIIEHYATHIX IPUBOOB;
- BJaJIeTh METOAaMH BbIOOpA THIA MEXaHUYECKOM Mepenayn i mpeodpa3oBaHus
OJIHOTO BUJIa IBH>KEHUS B JIPYTOM.
Tema 3.3. ®puKUHOHHBIE TIEPeIAYH
[TpuHimn paboTel GPUKIIMOHHON TIepeaaun. Buabl paspylieHuil 1 KpuTepun
paborocnocoOHocTH. [JocTouHcTBa 1 HeocTaTku. O0J1acTh MPUMEHEHUS.
Pacuer ¢ppukiroHHoM nepenaun Ha npoyHocTh. @opmyra I'epiia.
OPUKIIUOHHBIE BAPUATOPHI.
Bonpocs! 1J1s1 CAMOKOHTPOJIA:
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OPUKIUOHHBIE BAPUATOPHI U UX NPUMEHEHHE.
Kakue 10CTOMHCTBA M HEOCTATKH Y (PPUKIIMOHHBIX TIepeaay?
XapakTep U IpUYUHbI 0TKa30B (PUKIIMOHHBIX MIepeiay.
TpeboBanus k MaTepraiaM KaTKoB (DPUKIIMOHHBIX Mepeaay.
[lepenarounoe uucino, cuna TpeHust B kontakte, KILJ{ hbpukunoHHsix nepeaay.
VYcnoue paboTocnocoOHOCTH GPUKITMOHHON Mepeaayn.
B pezynomame uszyuenusn memul cmyoenm 00J13cen:
- 3HaTh YCTPOMCTBO U MaTepuaibl (GPUKIIUOHHBIX MEepead.
- YMETh MPUMEHATH (OPMYJBI JJII KMHEMATHYECKHUX PACUETOB (PPHUKIIMOHHBIX
nepeaay.
- BJaJAE€Th METOJAMKON NPOEKTUPOBOYHOIO pacyera IMWIMHIPUYECKON U
(GPUKIIMOHHO epeayn.
Tema 3.4. 3y0ouarnbie nepenaun
Bunpl, 0651acTh mpuMeHeHUsl, JOCTOMHCTBA U HEIOCTAaTKU 3yOUaThIX nepeaay.
[Ipsimo3y0as nepenaya. Pacuetr mapamerpoB 3y0uaToro koseca.
[lopsimok pacyera mnpsMO3yOoOil Tmepegaud Ha U3rM0 M KOHTAKTHYIO
MIPOYHOCTb.
Bunbl pazpyuienus 3y0ObeB HIUIUHIPUUECKUX MPSIMO3YOBIX KOJIEC.
Bonpocs! 1J1s1 CAMOKOHTPOJIA:
1. Kakue nocTouHCTBa M HEIOCTATKH y 3yOUaThIX mepeaay?
2. Knaccudukarms 3y0uaThix nepeiad B 3aBUCUMOCTH OT B3aUMHOTO PACTIOJI0KEHUS
OCEHN U UX NPUMEHCHHE
3. IlpuumHbl 1 XapakTep OTKa3a 3y04yaThIX mepeaad.
4. Kaxoii yron nepeceueHus Oceil BaJIOB B KOHUUECKHUX 3y0UaThIX Mepeaadyax UMeeT
HauOoJIbIlIee pacpocTpaHeHue?
5. Kakotii (hopMbI HE OBIBAIOT 3yObsl KOJIEC B KOHUYECKHUX Tepenadax?
B pezynomame uszyuenus memul cmyoenm 00J13cen:
- 3HaTh JOCTOMHCTBA M HEJOCTAaTKHU 3yOuaThIX nepenad, GopmMylibl s pacuera
3y04aThIX nepeay;
- YMETh BBIMOJHATh KUHEMATHYECKUE U CUJIOBBIE pacyeThl MpsiMo3yOoi nepenaun
HA U3TM0 ¥ KOHTAKTHYIO TPOYHOCTH;
- BJIaJIETh METOAMKAMHU pacyeTa 3y0uaThIX Nepeiad Ipyu Harpy3Kax Ha yCTajJoCTh.
Tema 3.5. PemeHnHble nepegauu
Ob6mue cBeaenus. Jleranu peMeHHOM nepenayu.
OcHOBHBIE reoMeTpUUECKre COOTHOILIEeHU. [IlepegaTounoe unco.
Buner paszpymienus: pemeHHbIX nepefad. Kpurepuu paboTocrnocoOHOCTH.
Bonpocsl 1J1s1 CAMOKOHTPOJISA:
1. Buabl HanpsKEHUM B PEMHE U UX XapaKTEPUCTHKA.
2. B kakoil W3 NEPEUMCIEHHBIX Iepefad: IUIOCKOPEMEHHasA, KIMHOPEMEHHasd,
L[ETHas ¢ MPOMEKYTOUYHOM TMOKOM CBSI3bIO HArpy3Ka Ha BaJibl HAUMEHbIIAs?
3. Kak onpenensercss CcyMMapHO€E HallpsSy)KEHUE B PEMHE
4. Ilepeuncnure TUIIBI PEMEHHBIX NIEPENAY UX HA3HAYEHUE.
5. JloCcTOMHCTBA M HENOCTATKU MOJUKIMHOBBIX PEMHEM.
B pezynomame uszyuenus memul cmyoenm 00J13cen:

SIS
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- 3HATh JJOCTOMHCTBA M HEJIOCTATKH B PEMEHHBIX Tiepeadax, opMyIibl sl pacuera
NepeIaTOYHbIX OTHOLIEHUN PEMEHHBIX NIEPEaay;
- YMETb BBINOJIHATH KHHEMAaTUYECKUE U CUJIOBBIE PACUEThl PEMEHHBIX ITEpeaay;
- BIQJIETh METOAUKAMU pacyeTa pEMEHHBIX Mepeiay.
Tema 3.6. Llenuble nepexaun
O6mue creaenus. JlocToMHCTBAa U HEOCTaTKU. JleTanu HenHoW nepenavu.
OcHOBHbIE TeoMeTpuueckue cooTHomeHusd. llepematounoe wuwucio. Buasl
pa3pylIeHUs LEMHbIX Tepeaay.
Bomnpocsl 1J11 CAMOKOHTPOJISA:
1. YcTpoicTBO IENMHOM Mepeiavn.
2. Tlopsanok pacuera nepeaaTOYHOTO YKHCIIA U YTO OHO XapaKTEPU3yeT?
3. JIOCTOMHCTBA U HEJOCTATKHU LEMHBIX NIEpeay.
4. ObnacTh MPUMEHEHUS ETTHBIX Mepeay.
5. Kakue kpurepuu paboTOCIOCOOHOCTH B LIETIHBIX Mepeaadax?
B pezynomame uszyuenusn memul cmyoenm 00J13cen:
- 3HaTh (OPMYJIBI JIsl pacueTa NepelaTOYHbIX OTHOIICHUH LIEMHbIX Mepeiay;
- YMETb BBINOJIHATH KHHEMAaTUUECKUE U CUJIOBBIE PACUETHI LIEMHBIX MTEpEaay;
- BIQIETh METOAMKAMU pacyeTa LENHbIX Mepeaay.
Tema 3.7. UepBsiuHbIe nepeaayu
Oo6mume cenenus. Kiaccudukanus yepBsyHbIX nepenad. JJoCTOMHCTBA U
HEJIOCTaTKU. ['eoMeTprueCcKre COOTHOIIEHUSI B 4epBsSYHOU mnepenaye. [Ipuunnb
BBIX0JIa U3 CTPOSI YEPBSIYHBIX MEepeay.
Bonpocsl 1J11 CAMOKOHTPOJISA:
1. Kakoii Tumm d4epBska 4YEpBAYHOM II€peayd BO BCEX CEUCHHSIX HMEET
KPUBOJUHENHYIO hopmy?
2. Kak ompeaenuTs JIEIUTEIbHBIA HUAMETP IUIUMHApPA 4YEpBAKA, HA KOTOPOM
TOJIIIMHA BUTKA PaBHA IIMPUHE BOAAUHBI?
3. Pacuyer uepBsSYHON nepeaaun N0 KOHTAKTHBIM HAIPSIKEHUSM.
4. TemyioBO# pacyeT YepBSIYHOM NepeIayuH.
B pezynomame uszyuenus memul cmyoenm 00J13cen:
- 3HaTh (OPMYJIbI JUIsl pacueTa NepelaTOuHbIX OTHOIICHUHM YepBAYHBIX MEpeaay;
- YMETb BBINOJIHATh KHHEMAaTUUECKUE U CUJIOBBIE PACUETHI YEPBAUHBIX IIEPEAAY;
- BIaJIETh METOAUKAMU pacyeTa YepBSYHBIX M€pe1ay Ha IPOYHOCTb.
Tema 3.8. CoenquHennsi: pa3beMHbIE U HEPa3beMHbIE
[ToHsTHS 1 ONIpeneNIeHUsI COEAUHEHHNS] IETAJICW MAIlIUH.
Onpenenenuss M 00JacTb NPUMEHEHHUS pPa3beMHBIX U HEPa3beMHBIX
coenuaennii. Kimaccudukanus. TpeOGoBanus K COETUHEHUSIM JIeTaJIeH.
[IInonouynble coenuHeHus. llopAmok pacyera IIMMOHOYHBIX COEAUHEHHM.
3aBUCUMOCTB pacyeTa MIMNOHKHU OT KPYTSIIEro MOMEHTA BaJa.
[nuuesbie ¥ WTU(TOBBIE COETUHEHUS, 00JIACTh UX TIPUMEHEHHUS.
3aknenouynele coeauHeHus. Knaccudukanusi, o001acTh NPUMEHEHHS.
[Topsimok pacuera.
Marepuaiibl, IPUMEHSAEMBIE B 3aKJIENOYHBIX COEIUHEHUSIX
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Ceapubie coenunenusi. Knaccuduxamus, ob6racte npumeHeHus. Buabl
CBapHBIX IIBOB.
Pazbemusbie coequnenus. Knaccudukanus. [IpuBectu npumepsl.
Pe3nboBbie coeauHeHus. JloctomHcTBa, HemocTaTku. (OCHOBHBIE BHU/IBI
pe3bOBbI.
O6nacTb NpUMEHEHUs Pe3b0OBBIX COSUHEHUH.
Bonpocs! 1J1s1 CAMOKOHTPOJIA:
1. Kakue coennHeHNs Ha3bIBAIOT pa3beMHBIMU, KaKhe — Hepa3beMHbIMU? [IpuBecTu
IPUMEPHI.
2. Uto Ha3bIBaeTCS CBAPKOM?
3. Kakue Bu/IbI CBApOK BBl 3HAETE U HA30BUTE 00JIACTh UX MIPUMEHEHUs?
4. [lepeuncnante JOCTOMHCTBA U HEAOCTATKU CBAPHBIX COCTUHEHUH.
5.Pacyer cBapHOro COEAMHEHHs TMpPHU Pa3IUYHBIX BHJAX IIBa: CTBIKOBOTO,
BaJIMKOBOI'0, KOMOMHHUPOBAHHOTO.
6. KakoBbl TpeOOBaHMS K COCTUHEHUSIM JieTaen?
7. Uto Takoe 60T, raiika, BUHT, IIMMIbKa? /[ yero onu cimyxat?
8. Kak mpouszBoauTcs pacuer pe3bOOBOTO COENMHEHHS NPU JIEUCTBUM HArpy3KH
BJ10JIb OCH 00JTa U HA00OPOT — MEPHEHAUKYIIIPHO ocu 6ora?
9. [lepeuniciute MPUUMHBI BBIXOJA U3 CTPOS PE3bOOBBIX COCAMHEHUM.
10. Kakue crnocoObl cTonopeHus pe3bOOBbIX AeTaleld Bbl 3HAETE U NIl YEro OHU
HYKHBI?
B pe3ynomame uzyuenus memut cmyoenm 00J1cen:
- 3HATh MOPAJIOK pacyeTa pa3beMHBIX U HEPA3bEMHBIX COEAMHEHUI;
- YMETb MPaBUIHHO MOAOUPATh TAPAMETPhI COCTUHEHUS;
- BIIQJICTh METOAMKAMHU pacueTa COCAMHEHHMH Ha MPOYHOCTh, CPEe3, CMATHE MpPH
JEHCTBUM PA3IMYHBIX BUJOB Harpy30K.
IV. 3AJAUYN (Ne 1, 2, 3) JJIAA NPAKTHYECKUX (PACUYETHO-
I'PAOUYECKUX) PABOT
UtoObl ompeAenuTb CBOM BapUaHT 3aJaud MPAKTUYECKOW (pacueTHo-
rpaduyeckoif) paboOThl CTYIEHTY HEOOXOAMMO BOCHOJB30BaThCS 00pa3lioM
yKa3aHHOM pgayiee TaOmuubl 1, KOTOpas NOCTpOEHA CIEAYIOMUM 00pa3oM:
BEpTUKAJIbHAA KpailHss rpada colepkuT andaBuT; B BepTUKaIbHOU rpade 1
yKa3aHbl CXEMbI K 3ajja4ye, OCTalbHble BEpTUKAIIbHbIE Tpadbl cojepKaT YUCIOBbIC
JaHHbIE, HEOOXOAUMBIE JIJISl PELICHHS 3a/1a4H.
B »s1oit Tabnmue 3a HavanbHBIMH OyKBaMU (aMIUIMM KaXJIOTO CTYyAEHTa
3akperuieHsl rpadsl 1, 4, 7; 3a HadanpHbIMH OyKBaMHu UMeHU — Tpadsl 2, 5, §; 3a
HaYaJIbHBIMU OyKBaMu oT4ecTBa — Tpadsl 3, 6, 9.

Tabmuna 1
1 2 3 4 5 6 7 8 9
AuadaBur a
) H ) ’
Cxema | F{,xH | F,,kH 91 % ";I1 a;,M | a;M | azM
/M kHm rpa
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AK® 1 20 45 3,5
B JI K 2

BM II 3 40 14 2,0
rH4 4

10 11 5

E I L1 6 12 3,0

EPBI 7

KCD 8

3T IO 9

ny s 10

Ilosscaum Ha KOHKpeTHOM npuMepe. Jlomyctum, yyanuics [letpos
Bacunuit Anekcanaposud.

ITo nauansHoM OykBe pamuiiuu «I1» u3 ctpoku E 11 I yuamuiics 6eper
U3 3aKpEIJICHHBIX 3a Gpamuinel rpad COOTBETCTBYIOLIMX 3HAUYEHUS, T.€. U3
rpadsr Ne 1 — cxemy 6, u3 rpadsi 4 - q; = 12xkH/m, u3 rpadsr 7 - a;= 3,0 m.
AmnanorudHo no nepBoi 6ykse numenu «B» u3 crpoku B M L] BeiOupaem

3HadyeHue rpad 2, 5, 8: F;=40 kH, m = 14 xH-m, a;=2,0 m.

ITo mepBoii OykBe otuecTBa «A» u3 ctpoku A K @ u3 rpad 3, 6, 9

BeiOMpaeM: F,= 20, a = 45°, a;= 3,5 m. Takum 06pa3oM, YUCIIOBbIE JaHHbIE

3aga4 UMCIKOT BH!:

Jlano: cxema 6; F;=40 xH; F,=20 xH; q= 12 xH/M; m= 14 x-Hm; a =
45% a, =3,0M; a, = 2,0M;a3 = 3,5M;

3agaua Ne 1.

[Tpumep pacuera. OnpenenuTs ycuiaus, Bo3HUKaroue B crepxxusax AB u BC

naHHoU ctepxHeBoit cucteMsl (Puc.l), ecnu F; = 15 kH, F, =25 xH, a; = 30°,

a,=40°, a5 = 60°.
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Puc.1

[Tocsie10oBaTeIbHOCTh PEICHHUS:

1. AHanmuTr4eckoe pelieHue.
1.1.PaccmaTpuBaem paBHOBecue y3ia B.
1.2.016pacbiBaeM CBsI3U, 3aMEHSISI UX YCHWIIMSIMU B CTEPKHSIX. BbInosiHsaem
CXEMY CHJI, CYUATAS] BCECTEPKHU PACTAHYTHIMH, T.€. HAIIPABJICHHBIMHU BIOJIb

CTEPKHS OT y3J1a.
1.3.IIpoBoiMM OCH KOOpAMHAT TaK, YTOOBI OJIHA U3 OCEH MpOoIILJia Yepe3

OJTHO U3 HEM3BECTHBIX ycrumid. OnpenernsieM yrilbl MeX1y CHJIAMH U OCSIMU
(Puc.2).

1.4. CocTaBuTh YpaBHEHHE PaBHOBECHS.

ZXi =0;N; + N, - c0os30° + F, - cos70° — F; - cos50° = 0

z Y; = 0; —N, - cos60° — F, - cos20° — F; - cos40° = 0

1.5. Pemraem ypaBHEHHE M HAXOAUM yCWIHS B CTEPIKHSX.
W3 BTOpPOro ypaBHEHUA:

CrepxeHb cxKart.
= —F, - c0s20° — F, - cos40°= —25-0,940 — 15- 0,766

cos60° 0,5
W3 nepBoro ypaBHEHHS:

= —69,98 kH

N,

CTep:KeHb PacTAHYT.
N; = —N,c0s30° — F, - cos70° + F; - cos50°
= 69,98 -25-0,866 + 15-0,643 == 57,98 kH
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2. I'padmyeckoe pemieHue.
2.1. Beibupaem macmtad cui: up = 10 kH/cwm.
2.2. OTknagsiBaeM B MaciTabe mepByIo U3BECTHYIO CHITY F;, a U3 KOHIIA
BEKTOpa OTKJIAJbIBAE€M BTOPYIO U3BECTHYIO CHITy F,.
2.3. VI3 KOHIIa BEKTOpa MPOBOAUM JIMHUIO, MapajiebHy0 cTepkHio BC,
710 UX TIEPECEUCHUS.
2.4. B noiy4eHHOM 3aMKHYTOM CHUJIOBOM MHOT'OYTOJIbHUKE MPOCTABISIEM
HanpaBieHus BeKTopoB N;u N,, u3MepseM UX OTPE3KU B CM U, YMHOXKas
Ha MacmTal, Moyy4aeM 3HaYEHUE YCUIIMNA B CTEPIKHSX.

F1 N1 == H.F6,9=69kH,N2 = HF5,8=58kH

—_—

N,

—_—

4 N1

Puc.3

2.5. Beiuutanue pacxoxxaeHus B % MEXly aHATUTHUYECKUMHU U TpadhuIecKUMHU
3HAYECHUSIMU:

Ny = (N anan. = N1 rpagp.) - 100% (69,98 — 69) - 100%

Nl aHaJl. 69:98
=1,4%
6Ny = (N3 awan. = Nz rpag.) - 100% (57,98 — 58) - 100%
Ny asan - 57,98
= 0,04%

3. KOHTpOJIbHBIE BOIPOCHI:

3.1. Kakue cuiibl Ha3bIBAIOTCS CXOIAIIUMHUCS ?

3.2. Kak reoMeTpHyYeCcKH ONPEAEIIAETCS UX PABHOAECUCTBYIOIIAs?

3.3. B ueM cOCTOUT reOMETPUUECKOE YCIOBUE PABHOBECHS CXOIAIIUXCS CHIT?

3.4. Yto Ha3bIBaeTCs NpoeKUMel cuitbl Ha ock? Kak onpenensercs ee BeIM4rnHa U
3Hak? Korzma npoexkuus paBHa HyJO?

3.5. ChopmynupyiiTe aHATUTUIECKHEC YCIOBUS PABHOBECUS CXOISIIIIUXCS CHIL.

3.6. Kak onpenensitoT Kako CTEPKEHb PACTSHYT WUJIU CKaT?

3.7. YTo HYXHO MOCTPOUTH JIsl TpadUUECKOro ONpPEIeCHUs YCHUIIUM B CTEPKHSX?
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3aganue Ne 1. OnpeneneHre aHaTUTUYECKUM U TpapUUIeCKIMHU

criocobamu ycuius B crepxkHsx AB u BC 3aganHo# cTep)>XHEBOW CHCTEMBI.

Hcxopsiue qaHHbIe 11 3a]]a44 CBOETO BapyUaHTa B3ATh U3 TaOIMIG 1.

Taomuna 1
1 2 3 4 5 6
Andasur
Cxema F4,xkH F,,xH aq,rpajg a,,rpaZ | az,rpaj
AK® 1 10 20 45 30 45
BJ XK 2 12 24 30 90 60
BMI 3 14 28 90 60 45
'H4 4 16 32 60 30 60
A0 5 18 36 30 30 60
E I1 111 6 20 40 60 60 30
E P bl 7 22 44 30 90 45
KCDI 8 24 48 45 90 60
3TIO 9 26 52 60 45 30
nyis 10 28 56 30 90 30
1. 6.
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3agaua Ne 2.
[Tpumep pacuera. OnpenenuTsh peakiui, BOSHUKAIOIINE B ONTOPaX JBYXOMOPHON
6anku (Puc.4), ecnm: F=20kH, q=10kH/M, M =15 kH-M, a = 60°, a; =
2m,a, = 3Mm,03 = 6M.

M
F
&a v
JAN
TITATTT T777
a, aq aq
|

Puc.4

IlocnenoBaTeILHOCTH PENICHUS:

1.1. BsiOupaem cuctemy koopauHat. Haxoaum paBHOAEHCTBYIONTYIO
pacnpeseneHHon Harpysku: F; = q - a3 = 10 - 6 = 60 kH. Haknonnyro
CHJIy PacKJIaJbIBa€M Ha BEPTUKAIBHYIO COCTABILIIOMIYIO F- sinaun
TOPU30HTAJIBHYIO COCTABIIOIIYIO F cosa

1.2.  Or6paceiBaeM cBsizu (omopsl A u B) 1 3aMeHsieM ux peakuusMu.
N306paxaem pacuetHyto cxemy Oanku (Puc.5).

F: sina ¢v
|
M

<A
5 |
A

F- cosa .

A 3m 3m
32
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Puc.5
1.3. CocraBnsieM ypaBHEHUE PABHOBECHS:
ZXi =0;Hy—F-cosa=0
ZMA(Fi)=0;—F-Sina-2+M+Fq-6—VB-9=0
ZMB(Fi) =0;—-F-sina-11+M+V,;-9—-F,-3=0
1.4. Pemaem cuctemy ypaBHEHUH U HAXOJUM OIOPHBIE PEAKIINU:

Hy=F-cosa=20-05=10kH
_—F-sina-2+M+Fq-6_—20-0,866-2+15+60-6

Vs 9 9
= 37,8 kH
F-sina-11-M+F,-3 -20-0,866-11—-15+60-3
VA= =
9 9
= 39,5 kH

1.5. TIpoBepsieM NpaBUIBHOCTb PELICHMUS:
ZY ;= 0;— F-sina +V, — F, + Vs = —20- 0,866 + 39,5 — 60 + 37,8

==773-773=0
CrnenoBartesibHO, peaKUU HalAEHbI TPABUIIBHO.

2. KoHTpoJibHBIE BOIPOCHI:

2.1. Yto Ha3bIBaeTcst napou cuii?

2.2. KakoBo JieiicTBHE Napbl CUJI HA TEJIO?

2.3. Yem xapaxktepu3yeTcs ACHCTBUE Mapbl CUJI HA TEIO0?

2.4. YTt0 Tako€ MOMEHT CHJIbI OTHOCUTEIIBHO TOYKU?

2.5. Kak onpenenseTcs miedo CUiibl?

2.6. Korjta MOMEHT CHJIBI OTHOCUTEIBLHO TOUYKH PAaBEH HYIIO?
2.7. Kakoe npaBuiio 3HaKa MOMEHTA CUJIbI OTHOCUTEJIBHO TOUKH?
2.8. Yto Takoe riaaBHbII BEKTOP U IIIaBHBIII MOMEHT CUCTEMBI CUIT?
2.9. KakoBbl yC10BUSI pABHOBECHS MPOU3BOJIBHON CUCTEMBI CUIT?
2.10. Kakue paznu4aroT onopsl 6aiok?

2.11. Kakue Harpy3ku MOTYT OBITh PUIIOKEHBI K Oaske?

2.12. M310uTe NOCiIeq0BaTENBHOCTh ONIPEAEIEHUS ONIOPHBIX
peakimii 6ajok.

3apanue Ne 2. OnpeaenuTh peakiuio onop 0aaku, Harpy>XKeHHOM, Kak
MOKAa3aHO Ha PUCYHKe HIbKe. VicxonHbIe JaHHbIE TPUBEJAEHBI B TaOIUIIE 2.
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Ta0mura 2

1 2 3 4 5 6 7 8
Andasur
Cxema a;, M q,xH/m a; M F,xH | a ,rpan | M, xH-m az,Mm
AKO® 1 4,0 12 4,0 10 15 20 2,0
BJIX 2 3,0 10 3,0 15 30 18 4,0
BMII 3 2,0 8 4,0 20 15 16 4,0
THY 4 2,0 6 6,0 25 60 14 2,0
J0 5 4.0 4 3,0 30 75 12 3,0
E II 1 6 2,5 12 3,5 10 15 10 4.0
EP bI 7 3,0 10 5,0 15 30 14 2,0
KCHO 8 3,0 8 4,0 20 45 16 3,0
3TIO 9 2,5 6 4,5 25 60 18 3,0
nvsa 10 2,0 4 3,0 30 75 20 5,0
1.
F
F
|v|> |v|> q
yryvevy (N
PR e | S
a; a, asz a, a, as ”
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3amaua Ne 3.
[Tpumep pacuerta./Ins nanHo# O6anku (Puc.6)mocTpouTs SMOpHI

MOMCPCUYHBIX CUIT U I/IBFI/I63IOHII/IXC$I MOMCHTOB.

10k =20kt F=20 kH
T )
Y4 ¢4
3m 2m Im
Val225 Vg

nopa «Q,», KH

.

Zg ST
: 7.5 ay
: Anopa «M..», KHm ™
! 27,5
28125 2%° 27.5
42,5
Puc.6
ITocienoBaTEILHOCTE PEIICHUS
1.1. OmpenensitoT ONOPHBIE PeaKIMU OAJKH.
ZMA(Fi) =0;3qg-15+M+F-5—-V3-6 =0;
ZMB(Fi) =0;V;-6+3¢g:-45+M—-F-1=0;
3g-1,5+M+F-5 3-10-1,54+20+20-5
Vg = 6 = 6 =275kH
3g-45—M+F-1 3-10-45-20+20-1
vV, = 6 = 6 =225kH

[posepka: .Y, =0;V, —F +Vy =225-3-10—-20+27,5=50 —
50=0

OrmnopHbIe peakiy HaleHbI BEPHO.

2.1.  OnpeaensoT monepevHbie CHIIbI B XapaKTEPHBIX TOUYKAX OANKH U

CTOAT SIIOPY MMOIICPCUYHBIX CUJIL.
P =V, = 22,5 kH;
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Q,=Vy—q-3=225-10-3=-7,5kH;
3% =Q, =-7,5kH;
3 =Vy—q-3—F=225-10-3—20=-27,5kH;
2% = Q37" = =275 kH.
Omnpenenum MoJIoKEHNUE CEUYEHHUsI, B KOTOPOM TOTepeyHast Cujia paBHa
HYJIIO:
Vy 225
Qz =Va—q-20=0; 2z =710
2.2.  OmnpenenstoT U3rudaroe MOMEHTHI B XapaKTePHBIX TOUKax OajaKu U

= 2,25 M.

CTOAT SIIIOPY I/ISFI/I6aIOH_II/IX MOMCHTOB.

Mi® =V,-3—¢q-3-1,5=225-3—-10-3-1,5=225kH - m;

MgpaB.=VA_B_q.3.1,5_|_M:22,5-3—10-3-1,54'20
= 42,5 kH - m;

Mg =V,;:5-q-3:-35+M=225-5-10-3-3,5+ 20 = 27,5kH;

M, =V, 6—q-3-45+M—F-1
=225-6—10-3-45+20—-20-1=0

OnpenenuM 3HaUYCHUS U3THOAOIIETO MOMEHTA CeYeHus Z, (BepIirHa

napadoJibl):
Varzg—q-z§  22,5-2,25—10-2,252
M, =— qu ° - : = 28,1 kH - m
3. [To smrope u3rubaromxcs MOMEHTOB ONPEAeIIieM MOJI0KEHNE

OIMACHOTO CeueHus: OAIKU CEYeHHsI, B KOTOPOM M3THOAIOLINIICS MOMEHT UMEET
HauOoJbllIee 3HaYEHHE 110 A0COJIIOTHOM BEJIMYUHE.

B Hamewm cinyuae:
Miax = My = 42,5kH - M
W3 ycnoBust npo4HOCTH OajiKu Ha U3ruo.

5 — Mmax < 5 o .

- —_ [ I/I]_ BBIYHCJIMM H€06XOI[I/IMLII/I OCCBOM MOMCHT
X

COIIPOTUBJICHHUA.

Mpax  42,5-10°H /MM
[6,] 160 H/MMm?2
B cootBetcTBUM ¢ 'OCT 8239 — 89 npuHuMaeM ceueHUe U3 CTAIbHOTO

neyraBpa Ne 24 ¢ W, = 289 cm3.

5 = Mpmax 42,5 10® H/mmMm
max T W.IOCT 289-103 M- M3

[loslydunsiv HeZjOHANPSKEHUE.

W, = = 0,265 - 10° Mmm3 = 265 cm3

= 147 MlIla
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Omax — 10ul 147 — 160
0 =—————100% = ——F+~——
[S,] 160

YTO HAXOJUTCA B pa3penieHHbIX npeaenax. Ceuenue O0anku apyTaBp Ne 24,

Konmponvnuvie sonpocuwl:
4.1. Kakas nedopmariusi Ha3bIBaeTCs U3rudbom?
4.2. Yto Takoe npsMoil 1 KOcoil u3rud?
4.3. Yo TaKoe YMCTHINA MOTEPEYHbIN U307
4.4. Kakue BHyTpEHHHUE CHIIOBBIE (DAaKTOPHI BO3HUKAIOT B MONEPEYHBIX CEUCHUSIX
OanKy mpH MONepeyHoM u3ruode?
4.5. Kak onpenenuTs NOMepeUHyI0 CHITy B IIONIEPEUYHOM CEUEHUH OaIKu U KaKOBO
MIPABUJIO 3HAKOB MPU 3TOM?
4.6. Kak onpenenuth U3rudArONIMii MOMEHT B MOMEPEYHOM CEYEHUU OAJIKHU U
KAaKOBO ITPAaBUJIO 3HAKOB MPHU 3TOM?
4.7. 3anummre qudPepeHiraibHble 3aBUCUMOCTH MEKTY TOMEPEYHON CUIION,
U3rUOAI0IMM MOMEHTOM U MHTEHCUBHOCTBIO PACIPEICTUTENbHON HATPY3KHU.
4.8. Uto Takoe 31opa u sl 4ero OHa CTPOUTCS?
4.9. Kak n3MeHseTcs nomnepevyHast cuja U U3ru0aromics MOMEHT Ha TeX y4acTKax
Oanku, T1e NpujIoXKeHa pacupeaeuTeabHas Harpy3ka?
4.10. Kak u3MmeHsieTcs onepevHas CHjia B CEY4€HUHU, COOTBETCTBYIOILIEM TOUKE
IPUIOKEHUS COCPEAOTOYEHHOMN CHITBI?
4.11. Kak u3meHseTcs u3ruOaromii MOMEHT B CEYE€HUH, COOTBETCTBYIOMIEM TOUKE
PUIOKEHUS COCPETOTOYEHHOTO MOMEHTA?
4.12. Kakoe 3HaueHHe UMEET U3rHOAIOIINNA MOMEHT B CEYEHUH, T]I€ TIONIepeyHas
CUJIa MEHSIET 3HAK?

+100% = 8,1% < 15%

3amaua Ne 3.

JIist MBYXOMOPHOM OaiKy MOCTPOUTH AMIOPHI U3THOAIOIIMXCS MOMEHTOB U
MONEPEYHBIX CUJI, TOJI00PATh CEUEHUE CTAIBHOTO AByTaBpa. Pacuer mpou3BecTH Mo
JOMYCTUMBIM HampsikeHusiM, puHsiB [0] = 160 MIla. [lanHble a1 3a1a4u CBOETO
BapHUaHTa B3ATh U3 TaOIUIIBI Ne 3.

TaOmuma 3
1 2 3 4 5 6 7
AndaBur
Cxema F{,xH F,,kH M,xH - M li,m l, M I3, m
AK® 1 30 40 20 2,0 6,0 2,0
BJX 2 40 50 40 4,0 4,0 2,0
BMII 3 50 40 30 5,0 3,0 2,0
IHY 4 60 30 25 2,0 3,0 5,0
J0 5 45 25 35 3,0 3,0 4,0

38




E II 111 6 35 40 45 1,0 4.0 5,0
EP bI 7 25 35 15 2,0 5,0 3,0
KCH 8 20 60 50 1,0 6,0 3,0
3THO 9 15 35 20 4,0 3,0 3,0
Nnyis 10 40 30 15 1,5 4,5 4,0
1.
F]_ F2
PRLLY
F
! - v /
m I3 / ; A
/7<K 777777 7777 1y L, l3 77777
/\
N, L J L
2.
m
F F.
1 | F, <N 2
m l / 7\7 /\
Vi ccda — 777 L L o Uy
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V. OPTAHU3AIIUA BBIITIOJIHEHUA 1 O®OPMJIEHUSA
ITPAKTHYECKHUX (PACHETHO- PAOUYECKUX) PABOT

[IpakTuueckas (pacueTHo-rpaduyeckas) padoTa BBHIIOJHAETCS B MEYATHOM
BapHaHTE C yUE€TOM TPeOOBaHUM, IPEIBIBISIEMBIX K TUCBbMEHHBIM padoTaM (mpudr
«TimesNewRomany, pazmep — 14, uHTEpBall — MOJIYTOPHBIN, OTCTYIIBI: CBEPXY —
2CcM., cCHU3Y - 2 ¢M., clieBa — 3 cMm., cipaBa —1,5 cM.). B TekcTe paboThl HE TOHKHO
OBITH TPOU3BOJILHOTO COKPALIEHUS CJIOB, JOIMYCKAIOTCS JUIIb 00IIenpuHsaThie: PO,
CHI u ap. PaGota BeinmosiHsieTcst Ha tucTax popmara A4. [1epBbliii TUCT TUTYJIBHBIN
(oOpazern TUTYIBLHOTO JIMcTa nipeicTasiieH B [Ipunoxenun 1). PaboTa nogmmBaercs
B TOHKYIO NIAIIKy CO CKOPOCLIMBATENIEM.

TexcroByt0 yacTh pabOThl 00SA3aTENBHO BBINOIHATH B KOMIIBIOTEPHOM
BapuaHTte. Pucynku, Tabnuiibl, rpaduku, 3CKU3bl, (POPMYJIIBI BBIOIHIIOTCS JH00 €
IPUMEHEHHEM COOTBETCTBYIOUINX MPOTPAMMHBIX PECYPCOB, JINOO BBIMOIHSIOTCS B
BUJIC KOIUN C MOCJIEAYIONEH BKICHKONH B TEKCTOBYIO YacTh, TUOO0 O0)OPMIISIOTCS
BPYYHYIO C TPUMEHEHHEM COOTBETCTBYIOIINX YEPTEKHBIX TPUCTIOCOOTCHUA.

OuepeTHOCTh BBINOJIHEHUS 3aJaHUIM — B TIOPSAJKE UX CIEAOBaHUS B 3aJaHHOM
Bapuanre. [Ipu odopmiennn paboThl 0Os3aTeNbHA CCHUIKA HA HCIOJIb3YyEMYIO
JUTEepatypy wWiM oOpaszoBaTelibHble pecypcbl MHTepHera. B koHue paOoThl
MPUBOJUTCA CIIMCOK MCIIOJIB30BaHHOM TUTEPATYphl, IHTEpHET-pECYpCOB.

3agaHusl BKJIKOYAKOT BOMPOCHI U 3aJa4yM 10 OCHOBHBIM pazfenam Kypca. K
BBITNIOJIHEHUIO pabOThI HE CIeAYyET IPUCTYIAaTh, HE MPOPAOOTaB COOTBETCTBYIOILIETO
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MaTepuaia Mo yueOHUKy. BhIMOIHATH paboTy HEOOXOJUMO CTPOTO MO BapUAHTY,
HOMEP KOTOPOIr'O COBIAJAET C ABYMS MOCJeIHUMH HUPpaMu HOMepa 3a4eTHOM
KHUKKH.

[lepenq oTBETOM Ha TEOPETHUYECKUMH BOMPOC JAETCA TOYHAs €ro
dbopmynupoBka. WM3noxkeHue TEKCTa [IOJDKHO OBITh CaMOCTOSITENbHBIM, O€3
JIOCJIOBHOTO MEPENUChIBAHUS U3 YUeOHUKA WIIN JOMOJHUTENbHON nuTepaTypsl. [1o
TEKCTY JIeNAl0TCS CChUIKM Ha JIMTEPATypHbIE MCTOYHUKU, HCIOJb30BaHHBIC MpPU
U3YYCHUU WM M3JI0KEHUH AaHHOTO Borpoca. CChUIKM pa3MeNaroTcsi BHU3Y
CTpaHHUIl WM B TMpPOILIECCE H3JIOKEHHUS MaTepuana B KBaJIpaTHBIX CKOOKax ¢
yKa3aHUEM NOPSAIKOBOIO HOMepa UCTOYHUKA U cTpaHulbl. Hanmpumep: [3, c. 18].

[Ipu BBIOTHEHUH MPAKTUYECKOM YaCTH, IPEKIE BCETO, CIAEAYET MepenucarThb
yCIOBUE 3aJaud, MPOU3BECTH pEUICHHE C TOSCHEHHEM METOJIUKU PacueToB.
BorunicnenusiM  AODKHBI  IPEIIECTBOBAaTh UCXOAHBbIE (opmynbl. [ias  Bcex
UCXOJHBIX M (U3MYECKUX BEJIMYMH JOJDKHBI YKa3bIBaThCS PAa3MEPHOCTH.
[TonyyeHHBIM pe3ynbTaTaMm AaTh OLEHKY. [Ipn HEOOXOAMMOCTH pEelIeHHE MOMKHO
opopMuth B TabIUIAX, cXxeMax, 3cku3ax. Kaxnas Tabnuia OOJKHA HMETh
3aroJI0BOK, €IMHULIBI U3MEPEHHUsI, HAMMEHOBAaHUE BCEX CTPOK U rpad.

3a OTBETOM Ha MOCJIEIHUNA BOMPOC MPUBOJUTCS CIHMCOK HCIOJIb30BAHHOM
JUTEPATYPHI, YKA3bIBAETCS METOJMYECKOE MOcOOMEe, MO KOTOPOMY BBHINIOJIHEHA
pabota, cTaBUTCA MOANUCH UCTIOJTHUTETIS.

BrimonnenHas pabota HampaBIsieTCsl Ha MPOBEPKY.

[Tocne momy4yeHust MpoBEepEHHON pabOTHI CTYIEHTY HEOOXOUMO UCIPABUTH
OTMEUEHHbIE OLIMOKH, BBIMOJHUTH BCE YKa3aHUS MPENOoJaBaTeNsi, MOBTOPHUTH
HEJ0CTAaTOYHO YCBOCHHBII MaTepHall.

IIpy ONOKATENBHON PELEH3UHN CTYACHT JOIYCKAeTCs K dK3ameny. B ciyuae
OTpHULIATENILHOM pelieH3un paboTa Bo3Bpamiaetcs ais qopadotku. [Ipu moBTopHOM
MpeACTaBIeHUH paboThl Ha MPOBEPKY MPUIIAraeTcsi M MepBOHAYAIBHBIA BapUAHT C
pEUEH3UEN.

[TpakTudeckas (pacueTHo-rpaduyeckas) padboTa, BHIIOJTHEHHAS HE B TIOJHOM
o0beMe, HE MO 3aJaHHOMY BapHaHTy, HEOPEXKHO, HEPa3OOPUMBBIM IOUYEPKOM,
coJieprkariasi rpyobie OMMOKY B PEIICHUH 3a7a4, CUTyalllid ¥ T. 1., BO3BpAIlaeTcs
oOyJarormemycst i nainpHedIedn gopadotku. He 3adTeHHbIE TpPaKTUYECKHE
(pacueTHO-TpaduyecKkre) padboThI MOAJICKAT TOBTOPHOMY BBHITTOTHEHHIO.

Jl7i tomycka K K3aMeHy HE00X0AUMO BBITIOITHUTH TPAKTHUECKHE (PacUeTHO-
rpaduueckue) paboThl, CAeNaTh BCE HCIPABICHUS, yKa3aHHbIE MPENOJaBaTEIeM B
pEeLIeHUsIX U 3allUTUTh PaboTy, T.€. B MPOLIECCe OMpoca Mo Hel MoKa3aTh XOPOIIYIO
OCBEJOMIIEHHOCTh ¥ CAMOCTOSATEIbHOCTh BBITIOJTHEHUS.

Cnmaya npakTtudeckmx (pacdeTHO-Tpauaeckmx) padoT OCYIIECTBISETCS B
paMkax 3a4yeTHOW Henenu. JlomycTumMo, mpu OCOOBIX OOCTOSITEIHCTBAX,
OCYIIECTBIISITh MPUEM NPAKTHUECKUX (pacdeTHO-rpapuuecknx) paboT B MEpUO.
OUEpeHON HK3aMEHALIMOHHOW CECCHHM B COOTBETCTBUHU C TpapUKOM y4yeOHOTro
MpOIIECCa, B 3TOM CiIydae 00ydarouuics 3auuuaer paboTy yCTHO.

Pe3ynbTaThl MpoOBEpKM NpakTUYECKMX (pacyeTHO-Tpaduyeckmx) padbot
MPOCTABIISAIOTCSA Ha Jucte oTdeTa (muddepennmpoBannas onenka) (IIpunoxenue
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2), a TaKXKXC Ha JIMCTC KOHTPOJIA YCIIECBACMOCTHU 06yqa101ueroc;1 CJIOBAMH <«3a4eT»
NI «HE3a4YeT», a TAKIKEC B XKYpHAJIC pEruCTpalmu.

Kpurtepun onieHMBaHUA NPAKTHYECKOH PadoThI
OrueHka «5» - OTJINYHO:
- COOTBETCTBHUE COJIEpPKaHUs PaOOThI TEME;
- TeMa pPacKphITa B MMOJTHOM 00bEME;
- UCIIOJIb30BAaHO HE MEHEe 5 UCTOUHUKOB MH(pOpMAITUH;
- paboTa odopmiieHa TPAMOTHO U B COOTBETCTBUU C TPEOOBAHUSIMHU.
Ouenka «4» - XopolIo:
- COOTBETCTBHUE COJIEpKaHUsI PaOOThI TEME;
- TeMa pacKphITa B JOCTATOYHOM O0BEME;
- ICTIOJb30BAHO HE MEHEEe 3 UCTOYHUKOB WH(MOPMAITNH;
- pabota oopmIIeHa ¢ HE3HAYUTEITLHBIMU HETOYETAMHU.
Ouenka «3» - yJI0BIIETBOPUTEIIBHO:
- COOTBETCTBUE COJICPIKAHUS PAOOTHI TEME;
- PACKpBITHE TEMbI HEJOCTATOYHO;
- ICTIOJ30BAHO MEHee 3 ICTOYHUKOB HH(OpMAINU;
- paboTa odopmIiieHa CO 3HAYUTEIIbHBIMH HEA0UETAMM.
OueHka «2» - HeyJI0BJIETBOPUTEIIBHO:
- HECOOTBETCTBHE COJIEPKaHUSI paOOThI TEME.

VI. BAPUAHTHI 3AJAHUM IPAKTUYECKHUX (PACYETHO-

I'PAOUYECKHUX) PABOT
OmnpenesieHue BApMAHTA 3aJaHUA IPAKTHYECKOH padoThl
ITocaennue Nepapuan IMocaennue Ne ITocaennue Ne
uudpsl mudpa Ta uudpsl mudpa | Bapuanta | uudpsl mudpa | BApUaHTa
01,41, 61 1 11,31,51, 81 11 21,71, 91 21
02,42,62 2 12,32,52, 82 12 22,72,92 22
03,43,63 3 13, 33,53, 83 13 23,73,93 23
04,44, 64 4 14, 34,54, 84 14 24,74, 94 24
05,45, 65 5 15, 35, 55, 85 15 25,75, 95 25
06, 46, 66 6 16, 36, 56, 86 16 26,76, 96 26
07,47, 67 7 17,37,57, 87 17 27,717, 97 27
08,48, 68 8 18, 38, 58, 88 18 28,78, 98 28
09,49, 69 9 19, 39,59, 89 19 29,79, 99 29
10,40, 60 10 20, 40, 60, 90 20 30, 80, 00 30
Bapuanr 1

1. 3agaua Nel.

2. Ha ropusoHTanbHON HaXOAAIIEHCS B MOKOe IUIaT(opme, YCTAaHOBIEHHOM Ha
penibcax, HaXOAUTCS aBTOMOOWJb. B HEKOTOpBII MOMEHT BpEMEHH aBTOMOOMIIb
Havan JBurathes mo miaargopme. I[IpeneOperas TpeHueM MeXAy peiabcamu H
KOJIecaMu TIaT(OPMBbI M CONPOTUBICHUEM BO3/yXa, ONPEIEIUTh 3aKOH U3MEHEHUS
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ee CKOpocTH VB 3aBUCHUMOCTH OT CKOPOCTH aBTOMOOWIISI # OTHOCUTEIBHO
ratdopMbl. Macca riaTopMbl paBHA M, Macca aBTOMOOWJISE my (PUCYHOK 1).

A -
N ! - L

(@] O

2l

Puc.1
3.3agaua Ne 2.
4. Paccuntarh (PpUKIMOHHYIO Mepeaady TJIAJKUMU UJIHMHAPUYECKUMU KaTKaMH.
[TepenaBaemas MomHOCTh N=4kBT. YrioBas ckopocTh Beayliero katka o, = 73,5
1/c. TlepenaTounoe uucio 1 = 4. MaTepuan KaTKkoB: BEAYIIETr0 — KOXa, BEIIOMOTO —
yyryH. Koaddumment tpenus koxu mo uyryny f = 0,3; kosddunueHT 3amaca
cuerienus B = 1,5; qomyckaemMoe KOHTAaKTHOE HaMpsHKEHUE ISl KOXKHU 0 YyTYHY

[q] = 308/MM™.
5.Hampspkenus u neopmanuu npu Kpy4eHUu.
Bapuant 2

1. TernnoBo3 ABMKETCS NOCTYNATEIBHO, [IO3TOMY PACCMOTPUM JIBUIKEHHE €T0
ueHtpa macc C, cunrtas, 4To K HEMY ITPUJIOKEHBI BCE BHEITHUE CHIIBI (PUCYHOK 1).
1 ﬁ‘p

Fend ]
72

)
|
-

| y ¢

LGl

[

=~ >
Pucynoxk 1

[locne Toro kak OTKJIIOYAETCs JABUTaTellb W BKIIOYAETCS TOPMO3HOE
YCTPOMCTBO, Ha TEIUJIOBO3 ACHCTBYIOT TPH CHWJIBL: cujia TskecTu G, HOpMalibHas
peakuus penbcoB R, 1 cuna Topmoxkenus F. B Hagane TOpPMOKEHUS CKOPOCTb V)=
90 xm/g = 25 m/c, B koHIe v= 0. TpebyeTcs onpeneauTs NPOICHHBINA MYTh §.
2.3agaua Ne 1.

3. LenTtp Tsxectu Tena. LleHTp TsxecTH miockux Guryp.

4. Paccuntarh (QpUKIMOHHYIO TIepeAady TIAaAKAMHA NATUHAPUYECKUMHI KATKaMH.
[lepenaBaemas MmontHoCcTh N=6kBT. YrioBasi ckopocTh Beayuiero karka o; = 63,0
1/c. Ilepemarounoe uncio i = 3. Marepuan KaTKoB: BeAyIIero — ctayib 40, Be1OMOTO
—ygyryH CU15-32. KoaduimeHT TpeHusl CTajiM Mo 4yryHy 0e3 cMa3Ku

f = 0,15; xoadpdunuent 3anaca cuerenus B = 1,5; momyckaemMoe KOHTaKTHOE
Hanpsoxenue s ayryna CU15-32 [q] = 480u/Mm2. Moynu yIipyrocTu CTaian

E; =2,1-10°s/Mm?, uyryna E; = 1,2-10°m/Mm2.

5. 3agauya Ne 3.

Bapuanr 3
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1. 3agaya Ne 1.
2. MarepuanbHas TOYKa JBHIKETCS B TOPU3OHTAJIBHOM IIIIOCKOCTH Oy TOJ

JNIEUCTBUEM LEHTPAIbHOM CWibl F, JIMHUS HEUCTBHUS KOTOPOM MPOXOIUT YEPE3
Touky 0. HaliTu CKOpOCTh TOUKM B TOJIOKEHHUH Ar, €CIIM B TOJOKEHUH A €€
ckopocTh V) paBHsinace 6M/c, mpudeM OA,/OA, = 5/4wm yroa, oOpazyeMblid
CKOpPOCTEIO V5 ¢ TMHUEH neficTBus cuibl, paseH 60°(pucynok 1).

Pucynok 1

3. 3agauya Ne 3.
4. 3ybuatelie mepenayn.
5. lepeBsinHas Oanka IpsIMOYTOJILHOTO CEYEHUS C OTHOIIICHUEM CTOPOH
b/h = Y2 3amemiieHa oTHUM KOHIIOM U m3rubaercs cusot P = 1,5 kH, npunoxenHoit
Ha cBoOomHOM KoHie. OmnpenenuTs TpeOyemMble pa3Mepbl CEUCHHUS, €CIU
JoImycKaeMoe Hanpsbkenue [6] = 11 a/mMm>,
Bapuanr 4

1. 3agaua Ne 1.
2. I'pys wmaccoii 200 xr (puc.l) omyckaeTcs paBHOYCKOPEHHO C IIOMOIIBIO
HEBECOMOTO TpPOCa, MEPEKUHYTOr0 uepe3 OJIOK, UB mepBble 5S¢ mpoxoauT 10m.
OnpenenuTs CUITY HATSXKEHUS TPOCa.

Py

7
A0 ]

&;

Puc.1

3. 3agaua Ne 3.

4. OnpenenuTs W3 pacdyeTa Ha MPOYHOCTh OaJKW JOIYCKAaeMYyIO BBICOTY TaJCHUS

rpysa maccoit 100 kr, ecau [c] = 160 m/Mm>. Onpenenurs OpU 3TOM BBICOTE

TUHAMUAYECKHA TPOrud Oanku B cpemnwHe mpojeTta. [[puMEeHUTh YIpOIEHHYIO

dbopmyny st 11 fuHaAMHYecKoro ko3¢ dunuenta. Ceuenne 6anku — aAByTaBp No

12, niuna Ganku 2,0 M, Tpys3 magaer Ha cepeauny 6anku. J,=403cm?, Wy =57,2cm?.
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5. UepBsuHbIe IEpegavm.

Bapuanr 5

1. Beprukanwsubiii Banm AK (Puc. 1), Bpamaromuiics ]
C MOCTOSHHOM YIJIOBOM CKOPOCTBIO ® = 10 ¢!, K[~ 7 &
3aKpeIUICH  TOJAMATHHKOM B TOouke  A.
(AB=BD=DE=EK=b). K Bamry sk&cTKo E
NPUKPEIUICHBl ~ HEBECOMBIH  CTEp)KeHb | & A1E

mimHou /;=0,4 M ¢ TouedHOM Maccou m ;=6 Kr Ha >\§ D
KOHIIE U OJTHOPOJIHBIN CTEPKEHB 2 uHOoM /,=0,6
M, HUMEIOIUA Maccy my=4 Kr; o0a CTep:KHs B
JeXaT B OqHOM mrockocth. IIpenebperas Becom
Bajia, OIPEACIUTh PEAKIMH TMOAMNSTHUKA U o
noamumnmauKa. [Ipy OKOHYATENBHBIX MOJICUETaX 1 i
npuHaTh b=0,4 M.
2.3amaua Ne 1.
3. Jlsis Toro, 4TOoOBI MOJHATH BOJIOKOM I10 HaKJIOHHOM TJIOCKOCTH Ha BBICOTY
H = 10m cranuny maccoit m = 500 Kr, BOCIIOIb30BAKMCh JICKTPUIECKON JIeOSTKOM.
Bpamaromuiicss MOMEHT Ha BbIXOJIHOM Oapabane nebeaxku M = 250 H-m. bapaban
paBHOMEPHO Bpaiaercs ¢ yactotot n =30 06/muH. J1J1g mogpeMa CTaHUHBI JieOeKa
pabotana B TeueHue 2 MuH. OmnpenenuTbh KOAXDPUIMEHT MOJIE3HOTO JCHCTBUS
HAKJIOHHOM IIOCKOCTH.
4. 3anava Ne 2.
5. O01ue cBeeHUs O Tepeaayax.
Bapuanr 6
1. Tlo HaKJIOHHOW IUIOCKOCTH M3 COCTOSIHHMS TOKOSI HAYMHAET CKOJIb3UTh TEJO
maccoii m = I kr (pucynok 1). Koadpduuuent tpenus ckonwxenus f = 0,1 .
OnpenenuTs 3aKOH IBUKEHUSI TOUKH, €CIIU yToJl o = 30°.

a

Pucynok 1

2. 3amaua Ne 1.
3. OnpenenuTh, KaKyl0 HauOOJBIIYI0O PABHOMEPHO PaCHpeesICHHYI0 Harpy3Ky
MOXHO TPHJIOKHUTH K JIBYXOIOPHOM Oajke MNpoieToM 2 M, €Clid €€ CEUEHUE
npenacrasigeT Kpyr d = 220 mm, a gonyckaemoe Hanpsokerue [o] = 100 H/mm?,
4. 3agaua Ne 3.
5. PemenHsble nepenaum.
Bapuanr 7
1. 3amaua Ne 2.
2. Tspxenast Touka Maccor m MajaeT B BO3AyXe, JBUTAsICh MO 3aKOHY
x=g/2—g/4- (I —e?) . Onpenennuts CUIy CONPOTUBIEHHUS BO3IyXa.
3. 3agaua Ne 3.
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4. 'eomMeTpUUYECKUE XaPAKTEPUCTUKH INTIOCKUX CEUEHHIA.

5. IlpoBepuTh yCTOMUYMBOCTh CTEPKHA. CTEepxKeHb NIMHOM 1 M 3alemMieH OqHUM
KOHIIOM, cedeHue mBemep Ne 16, marepuan — Ct3, 3amac yCTOMYMBOCTH
TpexkpaTHbiii. CTepkeHb HarpyxeH cxxkumaronien cuinon 82 kH. ITo I'OCT 8240-89
OCHOBHBIE T€OMETPUYECKUE IIapaMETPhl CEYEHUs: IUIOmanb cedenus 18,1 cm?;
MHHHMAJILHBINA 0CEBOM MOMEHT ceueHus 63,3 cm*; MUHUMAaIbHBIA paguyc HHEPLHH
CEYEHUS Imin= 1,87 cM. IIpenenpHas rubkocts 115 Mmarepuana Ct3 Aype, = 100.
Bapuant 8

1. 3amaua Ne 2.

2. CKoJNbKO BpPEMEHHU MacCakup, CUASIIMH y OKHa MOe3/la, KOTOPhIM HJIET CO

CKOPOCTBIO 54 KM/4, OyJIeT BHAETh MPOXOASAIIUNA MHUMO HEro BCTPEUYHBIA MOE3.,
CKOpOCTb KoTOporo 36 kMm/4, a ayiuHa 250 m?

Hano: V| = 15m/cex; V,=10M/cek; 1 =250Mm

Haiirn: t.
I"1 UZI UE
—* -*—
I
x 0

3.3agaua Ne 3.

4.Kak U3MEHUTCSI KpUTUYECKask CUJIa IIPU pacyeTe Ha yCTOMUYHUBOCTb, €CJIN CTEPIKEHD

IBYTaBpoBOro ceueHus (aBytaBp Ne 12) 3aMEHUTH CTEpKHEM MPSMOYIOJIBHOTO

cedeHus Toi xe miomanu? Beicora nmonockl 120mMM. ['eomeTprueckue nmapameTpsl

ayraBpa Ne 12 mo T'OCT 8239 — 89: mnomans ceuenus A; = 14,7 cm?;

MUHUMAJIBHBINA U3 0CEBBIX MOMEHTOB uHepuu J,= 27,9 cm®,

5.3y6uarsle nepeaayu.

Bapuanr 9

1. 3agaua Ne 1.

2. Tlapoxon unet ot Huwxnero HoBropona no Actpaxanu 5,0 cyTok, a 0OpaTHO —
7,0 cyrok. Kak nmomro Oymer muelte 1ior ot Hwknero Hosropoma 1o
Actpaxanu? CTOSHKM U 3aJI€p>KKH B IBUKEHUN HUCKIIIOUUTb.

Hano: t;=5 cyr, t,=7 CcyT.

Haititu: t3
v, U, v,
— R ————i
0 ';'
3. 3amauya Ne 3.

4. W3 pacueToB Ha NPOYHOCTD U )KECTKOCTh OMPEACIIUTh NOTPEOHBIN TUaMeTp Baia
U1 epeaadr MoutHoctd 63 kBT npu ckopoctu 30 pan/c. Marepuan Bana —
CTalb, JOIlycKaeMoe HarpsbkeHue npu kpydyenun 30 Mlla; nomyckaemblit
OTHOCHUTEIBbHBIN yroJ 3aKkpyuuBanus [¢o] = 0,02 pag/m; MOIynb yIpyrocTu npu
casure G = 0,8-10° MIla.

5. Pemennsle nepenaun. O0muue cBeaeHus. Jletanu peMeHHON iepenayn.
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Bapmuanr 10
1. 3amaua Ne 1.
2. [Ipyn paBHOYCKOpPEHHOM JBHKEHHH TEJIO MPOXOIUT 3a JBA MEPBBIX PABHBIX
MOCJIEIOBATEIBHBIX TPOMEKYTKA BpeMeHU 110 4,0 ¢ KaXabl myTH s; = 24 M U $,=64
M COOTBETCTBEHHO. OnpeAenuTe HayalbHYH CKOPOCTh U YCKOPEHHUE TeJIa.
Hano: t;=t,=4,0 ¢, s; =24 m, s, = 64 M.
Haiitu: v,, a

Uo U,

—_—  —

3, 3!

3. 3amaua Ne 2.
4. CranpHol Bas auameTpom 40 MM nepegaeT MOuHOCTh 15 kBT npu yrioBou
ckopoctH 80 pan/c. [IpoBepuTh MPOUYHOCTH U KECTKOCTh Bajia, €CJIU JOMYyCKAEMOE
Hanpsokenue kpydenuss 20 Mmna. Moayns ynpyroctd npu casure 0,8-10°Mua.
Jlomyckaembrii  yron 3akpyuumBaHusi [@o] = 0,6 rtpam/m. Iloctpouts smropy
KacaTeIbHbIX HANPsHDKEHUW U OMPEACIUTh 3HAUCHUE KAcaTeJIbHOTO HAMPSIKEHUS B
TOYKE, YIAICHHOU Ha 5 MM OT OCH BaJIa.
5. Pa3zpemHble coenuHeHNMs.

Bapuanr 11
1. 3agaua Ne 2.
2.ABTOMOOWJIb, JBUTASICH TIO NPSIMOJMHEWHON TPAEKTOPUU PAaBHOYCKOPEHHO C
HavyaJbHOM CKOpOCThIO 5,0 M/c, mpoliies 3a NEPBYIO CEKYHAY MyTh, paBHbIN 6,0 M.
HaiinguTe yckopeHre aBToMOOUIIsI, MTHOBEHHYIO CKOPOCTb B KOHIIE BTOPOU CEKYH/IbI
U nepemenienue 3a 2,0 c.
JlaHo: Vg = 5'—C'.51 =6Mt; =1c, t,=2cC
Haiitu: a,v2,s
3.3agaua Ne 3.
4. Hepa3bemMHbIe COEAMHEHUSI.
5.IIpoBepUTh HKECTKOCTh KOHCOJBHOM Oanku(3ajenka cipaBa, CEYeHHE Oanku —
nByTaBp Ne 45) obmielt jymmHOM | paBHOM SM, Ha pacCTOSTHUU 3M OT 3aJIEJIKA CBEPXY
BHU3 JIecTBYeT cocpenoroueHHas cuinaFpaBnas 40 xH, mMomeHT mapsl cuia m
pacnioyio)keH Ha KoHie Oamku u paBeH 12 xkH-m. Tlo TTOCT 8239-89 musa
nByTaBpaNe45 Jy= 27696 cm*. NMpuHaTb E = 2-:10°Mna;[f] = 1/200-L.

Bapuantl2
1.3agaua Ne 1.
2.C OamHU BBICOTOH /# OpOCHIIM KaME€Hb CO CKOPOCTBIO Vo IOJl  YIJIOM O K
ropuszoHty. Havru:
a) Kakoe BpeMs KaMeHb OyJIeT B JIBH)KCHUU;
0) Ha KAKOM PaCcCTOSIHUU S OH YMAaJIET Ha 3eMJIIO;
B) C KaKOW CKOPOCTBIO OH YIAJET Ha 3eMJIIO;
I') KaKo# yroJi B COCTaBUT TPAEKTOPHS KaMHsI C TOPU30HTOM B TOUKE €T0 MaJCHUS;
1) HOPMAJIBHOE M TAHT€HIIMAIBHOE YCKOPEHUSI KAMHS B 3TOM TOUKE, a TAKKE pauyc
KPUBH3HBI TPACKTOPUH;
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€) HanOOJIBIITYIO BEICOTY MTOAbEMA KaMHSI.

ConpoTuBiieHHEM BO3/1yXa NpEeHeOpeYb.

3.3agaua Ne 2.

4. Bapuaropsl. [IpuHuun gercTBus.

5. IIpoBepUTh NPOYHOCTH CBAPHOTO COETUHEHUSI.
{

- — F

Ucxonnwie nannbie: F=30 xH; =400 mwm; h=160 mMm; d= 5 mMm; anextpon
242; marepuain neranu — Ct3; cBapka pydHas
Bapuanrtl3
1.3amauga Ne 1.
2.0OCHOBHbIE MTOHATHSI KHHEMATUKH.
3. Tspxenast TOuKa MacCod m MaJaeT B BO3AyXe, JBUTasCh MO 3aKOHY
x=g/2—g/4- (I —e?) . Onpenennuts CUIy CONPOTUBIEHHUS BO3IyXa.
4. 3amauga Ne 3.
5.Paccunrtarh HUIUHAPUYECKOE COEAMHEHHUE C HATITOM.

HcxoiHble JaHHBIEe: MaTepUall Baja — cTaib 45; maTepual mecrepHu — crainb 40XH;

d=35 mm; d=90 mm; b=30 mm; MoMeHT niepeaBaembli mectepuein T=100 H*m.
Bapuant 14

1.3amauga Ne 1.

2. BeKTOpHBIN U KOOPAUHATHBIN CIIOCOOBI ABUKEHUS TOUKH.

3. 3agaya Ne 2.

4. OnpenenuTs 1uaMeTp OOJITOB YCTAHOBJIEHHBIX C 3a30pOM U 0O€3 3a30POB.
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Ucxonubie pannbie: D=250 mwm; DI1=350 mMm; TaroBoe ycunue F=12 «H;
KOJIM4YECTBO 00JITOB Z=4.
5. IlnHaMuyeckue U NOBTOPHO-TIEPEMEHHBIE HATPY3KHU.
Bapmuanr 15
1.3amaua Ne 1.
2.0npeneneHne CKOPOCTH IIPH €CTECTBEHHOM CTIOC00€ IBIKEHUS TOUKH.
3.3amaua Ne 2.
4.0npenenuTh AHaMETpP OOJITOB YCTAHOBJICHHBIX C 3a30POM U 0€3 3a30pOB.

v
i —

Ucxonuwie manubie: okpyxkHoe ycwime F=4 kH; nuamerp Bana d=30 mm;
TUaMeTp AENUTENbHON oKkpykHOCTH D=150 mMm; Marepuan miecTepHd U Bajia —
Cranb 40X; matepuan mmnonku Ct 6.

S.1ennble nepenaun. Haznauenue, mpuHUKI JECUCTBUA.

Bapuanr 16
1.3agaua Ne 1.
2.0npeneneHrue YCKOPEHHUs TPH ECTECTBEHHOM CIOCOOE 3aJaHus JIBUKCHUS.
KacarenbHO€ 1 HOpMaTbHOE YCKOPEHUE TOUKHU.
3.3agaua Ne 3.

4. PaccunTtarh BUHT U raiKy Inpecca.
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Ucxonubie nannbie: mpogonbHas cuia F=15 xkH, mpoduns pe3pdbl — ymopHsIid,
MaTtepuai raifku — ayryn CH18.
5. 3ybuarsle nepeaaymu.

Bapuanr 171.3amaua Ne 1.

2. PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIUHEHHOE JIBHXKEHHE.

3.3agaua Ne 2.

4. TlpousBecTn MPOBEPOYHBIA pacuyeT NPU3MATUYECKOM IIMOHKU Ha CMSTHUE:
Bpauatonuii MomeHT Ha Baity T = 1201 M, paguyc cedenus Banar= 30mMm, BbICOTa
mmoHku h=6mwm, padouas aymmua mmonku lp=30mMm. J[ommyckaemoe HanpspKeHre Ha
cmsthe [O]em =200 Mna

5. YCTpOMCTBO U HA3HAYEHHE PEAYKTOPA.

vy Y/

\{1 z Bapuanr 18

1.3amauga Ne 1.

2.0npenenuTh MakCUMajabHOE HOPMAJIbHOE HaNpsKEHHE,
BO3ZHMKAIOIIEE B CEYEHUM KPYIJIOrOo Opyca, paclojoKEHHOH PpsJIOM C >KEeCTKOU
3a/IeJIKOM, eclii K CBOOOJHOMY KOHIy Opyca MpuJIO)KEHa MolepeyHas cuiia
F.Ilonepeunas cuna F=1000H, nnuna 6pyca L=5m, quametp 6pyca d = 0,1m.

Bec 6pyca He yuuThIBaTh.

3.3agaua Ne 3.
4. JIBrb>KeHHE MaTepUAIbHOM TOYKH. MeTo KWHETOCTATUKH.
5. 3ybuarsle nepeaaymu.
Bapuanr 19
1.3amaua Ne 1.
2.PaBHOMEpPHOE U PaBHONIEPEMEHHOE KPUBOJIMHEUHOE IBUKECHUE.
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2. Jlns n300pakeHHOM Ha cXeMe Iepeayu ONpeaesuTh Bpamaoimuil MoMeHT T
Ha BEIOMOM Baiy. MomHoCTh Ha Beayiem Bainy P = 8kBT, yriioBasi CKOpocTh
Benymiero Bana w;=40pan/cex, KIIJ nepenaun n =0,97, nepenaroyHoe 4ucio
u=4.

P

) G 5 —

o T
i
/

>
=

4 3amaua Ne2.
5.CoenvHeHUs: pa3beMHbIC U HEPAZbEMHBIE.
Bapuant 20
1. 3amaya Ne 1.
2. CKONbKO BpPEMEHM NaCCaXup, CUASAIIMA y OKHa Moe3da, KOTOPbIA HIET CO
CKOpOCThbIO 54 KM/4, OyJeT BUAECTh MPOXOISAIIMI MUMO HETO BCTPEUYHBIM MOE31,
CKOpPOCTh KOTOpOro 36 kM/4, a jymna 250 m?
3. OnpenenuTh CUIIy HaTSKEHHS B KaHaTe KPAaHOBOM yCTaHOBKH, MOJAHHMAIOIIEH

rpy3 G ¢ ycKopeHueM a.

HUcxoonvie oannvle:
Macca rpy3za m = 5 TOHH
a Yckopenue rpysa a = 2 m/cex?
YckopeHre  CBOOOJTHOTO — IMAJeHUS PHHSATH
paBHbIM g = 10 M/cex?
[”j CuJioli COPOTHUBIICHUS BO3yXa MPEeHEOpEYb.
4. ITocTpouTh  SMHIOPY  TOMEPEYHBIX  CHII,

JNEUCTBYIOIIUX HA 3allleMJICHHBINH OJJHUM KOHIIOM

SR

L r

)m

(]
E
o,

Hcxoonvie oannvie:
HMHTEeHCUBHOCTH PAaBHOMEPHO pacnpeaeneHHoi Harpy3ku ¢ = 10 H/m.
Bec Opyca He yuuTHIBaTH.
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5. O01ue cBefieHus 0 epeaavax.
Bapuanr 21
1. 3amaua Ne 1.
2. banmka BUCHUT Ha THOKHMX CBSI3IX TOPU3OHTAJILHO, HarpyeHa COOCTBEHHBIM
BecoM G=1200H, cunoit F=600H u HaxoauTcs B COCTOSIHUM PaBHOBECHS.
OnpenenuTs peakinio THOKOM CB3U Ry

o
R, F . ]RB 3. 3amaua Ne 3.

I 4. UYepmsaunbie nepemaun. OOmme

i F ® cBemeHus, YCTPOMCTBO  Mepeaayu,

I ' | MaTepuayibl, 00JIaCTh TMPUMEHEHHS,
JIOCTOMHCTBA U HEJIOCTATKHU.

5. ABTOMOOWIIb IBUTAJICS CO CKOPOCTHIO 54 kM/4. B pe3ynbrare pe3koro
TOPMOKEHHUS aBTOMOOMIIb 0OcTaHOBMWIICA. Onpeenure BpeMsi TOPMOKEHHUS, €CIIn
KO3 GUIIUEHT MEXKIy MOBEPXHOCTHIO JOPOTH U Kojiecamu aBTomooms 0,36.

Bapuant 22

1.3agaua Ne 1.

2.ABTOMOOWMJIb IBUXKETCS MEXIy roponamu KpacHomap m Maiikon ¢ mocTOSTHHON
ckopocThio vV=60kMm/4ac. OnpenenuTh YacTOTy BpalIEeHUsI N KOJEC aBTOMOOWIIS U
CKOJIbKO O0OpOTOB N; CAEIAET KaXKI0€ KOJIECO B TEUEHUHU TOE3AKHU, €CIId AUAMETP
kojieca d=0,6Mm (cyuumams, umo Koreca agmomoouns kamsamcs 6e3 npooyKCcoBKu).
Paccrosinue mexxay ropogamu paBHo 150 k.

3.Jlns mapHupHO omepTo OalKu, Harpy>KeHHOW pachpeieieHHON Harpy3kou

g=20 i i P=50
MHTCHCUBHOCTBIO kH/Mm, COCPENOTOUYEHHOU cuinoun “YxH u
COCPEIOTOYEHHBIM MOMEHTOM M=60gH m (puc. 3.13), TpebyeTcssi MOCTPOUTH

O Af
SMIOPHI  TIEPEPE3BIBAIOIINX CHJI ~+ W HM3THOAONIMX MOMEHTOB ~ M TOJI00paTh
6aJn<y I[BYTaBPOBOFO nonepequro CCUCHUA HpI/I I[OHYCKaeMOM HOpMaJ'IbHOM

— |rr —
HaIpPsHKCHUH [‘-7] 16 H/em? u JIOMyCKaeMOM KacaTeJIbHOM HalpsKeHUH L'] 8

xH/cm2. TTporer Ganku { =6 m.
4 TT0CTPOUTH SIIIOPY BPAIIAIOIIMX MOMEHTOB JJIsi KPYIJIOrO OJHOPOIHOro Opyca,

. r = HPE/ICTaBICHHOTO Ha CXeMe.

. A ) J : & VYkazatb Haubosee HarpyXeHHbBIN
y4acTok Opyca.

% .v-{-; Hcxoonvie dannvie:

7 | Bpamaromye MOMEHTHI:

7 / 7 W T, =250 Hm

T, =500 Hm
T3 =150 Hm

5. CtaTrueckue UCTIbITAaHUSI Ha pacTsHKEHUE U cKaTue. [narpamMmma pacTsokeHUsI.
Bapuanr 23
1.3amaga Ne 1.
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2.Kakyto pabory WHEOOXOAMMO COBEpPIINTh, YTOOBl TOBAIUTH KyOWYECKUN
npeaMeT Ha 00KOBYIO rpaHb? J[JIMHA rpaHy KyOUUYecKoTo npeaMera (siuka) a=1M;
macca m=100kr; HEHTp THKECTH KyOWYECKOro MpeaMeTa pacrojioKeH B TOUYKE
NIepeceyeHNs TUaroHaiei; yCKOpeHne CBOOOAHOTO MaJCHUS MPUHATH PABHBIM g
10m/cex?.

"

& 3. 3agaua Ne 2.
4. OnpenenuTs a0COMIOTHOE YJIMHEHUE KPYTIIOro Opyca B pe3yibTare MPUI0KEHUS
pactsruBatomiert cuibl F. Becom 6pyca npeneOpeus.
Hcxoonvle oannvie:
Cuna F =10 kH
[Tnomans ceuenus 6pyca A = 0,005 M?
HauaneHas nnuna 6pyca L =5 m
Marepuan Opyca uMeeT MOIYJIb
npoxoasHoi ynpyroctu E = 2,0 x 10! ITa.

—&

L

|
|
&

5. TpeboBanusi, mpeIbsABISEMbIE K MALLIMHAM, JETAJIIM MAIlIMH.
Kputepun paboTOCIOCOOHOCTH: TPOYHOCTb, KECTKOCTh, H3HOCOCTOMKOCTb,
TEIIOCTOUKOCTh, BAOPOYCTOMUNBOCTb.

Bapuaur 24
1.3amauga Ne 1.
2.HaiiTu cuily HATsDKEHHMsSl YOPYrOod HHUTH, YIEp>KHBAIOLIEH I'Py3 B COCTOSHUU
paBHOBECUSI HAa MACATBHO TJIAJIKOM  HAKJIOHHOMU
IIJIOCKOCTH.

Hcxoonvie dannvie:
Bec rpy3a G=100 H

3.0npenenursb cuiy F, HEO0OXOIUMYIO I
PaBHOMEPHOTO NepeMEIICHUS Opyca 10
TOPU30HTAIBLHOMN IIEPOXOBaTON MTOBEPXHOCTH.

54



Koaddumument tpenus mexmay Opycom u moBepxHOCThIO f = (,6; macca Opyca
m=12Kr; ycKOpeHHe CBOOOIHOTO NaIEeHUs g IPUHATE paBHBIM 10M/cex?.

F 4.3anaya Ne 3.
—l—|—|—l— 5. llnuueBsie 1 MTU(TOBBIE COSTUHEHMS, 00IACTh UX

ey
IMTPUMCHCHMUS.

&

Bapmuanr 25
1. 3amaga Ne 1.
2. Omnpenenuth CUIy HATSDKEHHUS B KaHATE KPAHOBOM

A YCTAHOBKH, MOJHUMAIONIEd Tpy3 G C YCKOpPEHHEM d.
.‘;7 Macca rpy3a 5 moun; yckopenue 2py3 a= 2m/cex’;
" “  yckopenme cBOOOJHOrO NAN€HHS GUPHHATH DPaBHBIM
1' 10m/cex?. Cuoii CONPOTHUBIIEHNS BO3LyXa IIPEeHe0peyb.
o N MO G
3. JIns  KOHCONBHOM Oayik, Harpy>KeHHOW paclpeelieHHON Harpy3Kou

i
unrencuprocTbio ¢ = =0 kH/Mu cocpenotoueHHbM MoMenToM - =50 xH-m (puc.

O,
3.12), TpeOyeTcsi: MOCTPOUTH DMIOPHI MEPEPE3BIBAIONTUX CHUJ ~~ W HM3THOAIOIINX

1.
MOMEHTOB 7 z, mogoOparb OanKy Kpyrjaoro TMOMEPEYHOr0 CEUEHUs Mpu

| =
JIOTTyCKaeMOM HOPMAJTBHOM HAIpsDKEHHH & 16 «H/em? u IPOBEPUTH MPOYHOCTh
OallKM MO KacaTeJbHBIM HAMpPSHKEHUSIM MpPU  JIONMYCKAEMOM  KacaTelbHOM

HAIPsHKEHUH ir] =8 xH/em2. Pasmeps! 6anku 41~ Ly @:=2; I=4y,

4. Paccunrats rubkocTh crepxHs aAnuHoi 1 M, tumerpom 20 mm. Koaddurment
npuBeneHus AnuHel fL = 0,5.

5. Ilepenaua BUHT-TaMKAa.

Bapuanr 26

1.OcHOBHBIE TTOHATHSI U AKCHOMBI CTATHKH.

2. 3amaua Ne 2.

3. KunemaTnueckoe ypaBHEHHE JBUKEHUS MaTEpHUATLHON TOUKH 10 TIPSAMOM (OCh X)
uMeer Bug X = A +Bt+ Ct?, tne A=5 M, B=4m/c, C= -1m/c’>. Omnpenenurts
CPEIHIOI0 CKOPOCTh Vycp 32 HHTEPBAJ BpeMeHH oT t1=1 ¢ 10 t,=6 c.

4 3amaua Ne 3.

5.CBapnble coequaenus. Knaccudukarus, 001acTh IPUMEHEHHUS.

Bapuanr 27

1. 3agaua Ne 1.

2. U3 Bepronera, Haxomsmerocs Ha Beicote h = 300 m, coOpocumu rpy3. Uepes kakoe
BpeMs T'py3 JOCTUTHET 3EeMJIM, €CJIM: a) BEpTOJIET HEIOJBIIKEH; O) BepTOJIeT
OTTYCKAETCsl CO CKOPOCTBIOV(=5 M/C; 3) BEpTOJIET MOJHUMACTCS CO CKOPOCTHIO Vo=5
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M/c. OmmcaTth rpadu4ecKd COOTBETCTBYIOIIME ABMKEHHS Tpy3a B ocsx s(t), v(t)

u a(t).

3. 3agaua Ne 2.

4.IlocTpouTh 3MI0pY MNPOAOJBHBIX CHUJI HANPSHKEHUH B CTYNEHYATOM KPYIJIOM

Opyce, Harpy>K€HHOM IPOJI0JIbHBIMU CUJIAMHU M YKa3aTh Ha HanboJiee Hanps>KeHHbIN
ydacTok. Becom Opyca npeneOpeysn.

A 24 A Hcxoonvle oannvie:
f / Cubr:
' F1 =100 xkH
S e = Fr=200 xH
/ [Inomans ceuenus Opyca :A=0,1 m>.
5.Ha3naueHue MEXaHUYECKUX

nepenay U ux Kiaccuukarms.
Bapuanr 28
1. 3agaua Ne 1.
2.KuneMatnyeckoe ypaBHEHHE JBUKEHUS MaTepUATIbHOM TOUKH 11O IPSIMOM (OCh X)
umeer Bua x = A + Bt + Ct%, rne A=4 M, B=2m/c, C=-0,5 m/c’.
Jl71st MOMEHTa BpeMEHH t;=2 C ONPEEIUTD:
1) KOOpIMHATY TOYKH X| TOYKHU;
2) MTHOBEHHYIO CKOPOCTbD V/;
3) MTHOBEHHOE YCKOpPEHHUE ;.
3.3agaua Ne 3.
4.IlocTpouTh dMIOPY HAMPSHKEHUH B CTYNEHYATOM KPYTJIOM Opyce, Harpy>KeHHOM
IPOAOTIBHBIMU CUJIAMH U yKa3aThb HauOoJiee HaMpsLKEHHBIN yyacTok. Becom Opyca
npeHeopeyb.
A 24 A Hcxoonvie Oannvie:

/ Cuubr:

F, =400 xH
F - E F,=500 kH
[Inomans ceuenus Opyca: A = 0,2
M.
5. Capuble coequnenusi. Knaccudukarus, o6iactb npuMeHeHusi. Buabsl cBapHbIX
IIBOB.
Bapuanr 29
1.3agaua Ne 1.
2. TpamBaii IBMXKETCSI IPSMOJIMHEMHO OT OCTAHOBKHU A JI0 CJIEIYIOIIEH OCTAHOBKU
B ¢ yckopeHneM, MEHSIOUIMMCS MO 3aKOHY a=0-fX, T/1€ 0 U 3 - MOJIOKHUTEIbHBIC
IIOCTOSIHHBIE, X - PACCTOSIHUE MEKy TpaMBaeM 1 ocTaHOBKOU A. Haiitu paccrosiHue
MEK]ly OCTAHOBKAMHU U MaKCUMAJIbHYIO CKOPOCTh TpamBasl.
3.Jlebeaka coCcTOMT M3 HUIMHIAPUYECKOW mepemauu u Oapabana (Puc. 1), k
KOTOpPOMY MOCpencTBOM Tpoca npukpermieH rpy3 G = 1000H. Onpenenutsb
TpeOyemMyto MOIHOCTH P, aekTpoaBurarens iede KU, €Ciu CKOPOCTh MOAbeMa
rpy3a goxkHa coctaBisaTh v = 4M/cek. KIIJl 6apabana nebenku 7, = 0,9, KII1J]
UUJIMHAPUYECKOU nepenauu #, = 0,98

T
|
|

/]
/
/
/
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G

Puc. 1

4. 3amaua Ne 2.

5. OpUKIMOHHBIE BAPHATOPHI U UX TTPUMEHEHUE.

Bapuanr 30

1. 3agaua Ne 1.

2.13 Bepronera, Haxosiierocs Ha Beicote h = 300 M, coOpocuiiu rpy3. Uepes kakoe
BpeMs TPy3 JOCTUTHET 3€MJIM, €CIIA: a) BEPTOJET HEMOJBMIKEH; 0) BEpTOJIET
OITYCKaeTCsl CO CKOPOCTBIO Vo= 5 M/C; 3) BEPTOJIET NOJHUMAETCS CO CKOPOCTHIO Vo=
5 m/c. Onmucath Tpa@uIecKu COOTBETCTBYIOIIHME ABMXCHHS Tpy3a B ocsx s(t), v(t)
u a(t).

3. 3amaua Ne 3.

4.0npenenuTh AHaMeTp OOJITOB, YCTAHOBIIEHHBIX C 3a30pOM U 0€3 3a30pOB.

1

ﬁl - \.u_."" A =

I i i A

- ZC‘ N

Ucxonubie manubie: D=250 mm; D1=350 mmMm; tsaroBoe ycuime Fy = 12 kH;
KOJINYECTBO 00JITOB z=4.

[Tep]- momyckaemoe Hampsikenue Ha cpes, s Cramu 35 [t,] = 75 Mlla

[Gem]- OTIyCKaeMoe HanpsbkeHue Ha cmatue, 11 Ctanu 35 [oqy] = 190 MIIa

5. Kpyuenne. Tpu THna 3agay nmpu pacdyeTe Ha MPOYHOCTb U KECTKOCTh IPH
KPYYEHHH.
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Ipuioxenue 1
MHUHOBPHAYKH POCCHUH
DenepabHOe rOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTe/IbHOE YUPeKICHUe
BbICIIET0 00Pa30BaAHUA
«MaMKONCKUM rocy1apCTBEHHbIA TEXHOJIOTHYCCKHI YHUBEPCUTET»
NOJUTEXHUYECKUN KOJLIEeIK

IIpeaMeTHasi (HUKJI0BAasl) KOMUCCUSA
T'YMAHUTAPHBIX U €CTECTBCHHOHAYYHBIX TUCHUIIJIUMH

INIPAKTUYECKASA (PACYHETHO-IT'PA®PHUUYECKASA) PABOTA

nmo aucoumiange Texunueckas MeXaHHKA

CTY/ICHTa 0YHOi (pOpMBbI 00yUeHH S

CrnenuajJbHOCTDH

I'pynna

Homep BapuanTa

IIpenoaaBareib:

Maiikon — 2020
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IIpunoxenue 2
MHUHOBPHAYKH POCCHUH
DenepabHOe rOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTe/IbHOE YUPeKICHUe
BbICIIET0 00Pa30BaAHUA
«MaMKONCKUM rocy1apCTBEHHbIA TEXHOJIOTHYCCKHI YHUBEPCUTET»
NOJUTEXHUYECKUN KOJLIEeIK

IIpeaMeTHasi (HUKJI0BAasl) KOMUCCUSA
T'YMAHUTAPHBIX U €CTECTBCHHOHAYYHBIX TUCHUIIJIUMH

OTYET
110 IPAKTHYECKHUM (PACYHETHO-T'PA®HYECKHM) PABOTAM
nmo aucouminge Texunueckas MeXaHHKA

Ne padoThI

Ouenka

JaTa npoBepku

CTY/IeHTa 0YHOi (pOpMBbI 00yUeHH S

CrnennajJbHOCTDH

I'pynna

Homep BapuanTa

IIpenoanaBareib:
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Maiikon — 2020

Mpunoxenue 3
KoHTposbHBIE BONPOCHI U 321aHUA
JJIS IPOBe/IeHUs] TeKYLIero KOHTPOJIs 3HAHU I
1. MaiiTe onpezenenne abCONIOTHO TBEPJOro Tela.
2. [laiiTe onpeaeneHre MaTepruagbHON TOUKE.
3. Cuuia, ee onpeeneHne U XapakTEPUCTHKU.
4. JlaiiTe onpeieeHue BEKTOPHBIM U CKAJISIPHBIM BEJTUYHHAM.
5. AKCMOMBI CTaTUKH.
6. JlaiiTe onpeeneHue CaeACTBUIO U3 TPETbE aKCUOMBI CTaTUKH.
7. Yto o3HavaeT rpaduueckuii cnocod onpeaeneHrs paBHOAEHCTBYIOMIEH CHITbI?
8. 300pa3uTe NpOoeKINIO CUIbl HA OJIHY U Ha JIBE OCH.
9. N300pa3uTe TUIIBI CBSI3€HM U UX PEAKITUH.
10.[JaifTte  ompenesicHUE  HANpaBJICHUS  PABHOACWUCTBYIOIIEH  CHJIBI  JIJIA
YPaBHOBEIIEHHOW CUCTEMBI CHUJI.
11. Ja¥iTe onpeneneHue yCcIOBHs paBHOBECHS TJIOCKON CUCTEMbI CXOISIINXCS CUIIL.
12. [latiTe onpeesieHre OAIOYHBIX CUCTEM.
13. M300pa3ute onopsl OaNIOK U HAHECUTE UX PEAKIIUH.
14. IlepeuncauTe BUABI HArpyKEHUs OAJOK.
15. Janite onpeneneHue napsl CHIL
16.Yto Ha3pIBaeTCA MJI€YOM Maphl?
17. Yto Ha3pIBa€TCsI MOMEHTOM Maphl?
18. Kak onpezensercst 3Hak MOMEHTa?
19. YeM MO>XHO ypaBHOBECUTb MOMEHT MApbI?
20.HazoBute  yclioBHE  pPaBHOBECHS  IUIOCKOM  CUCTEMBI  MPOU3BOJIBHO
PacION0KEHHBIX CHIL
21. Yro Takoe TpeHue?
22. llepeuncaute NpUYMHbBI TPEHUS.
23. Chopmynupyiite 3akoH Kynona st TpeHUs! CKOJIbKECHHUS.
24. 1o xakol hopmyJsie paccuuThIiBaeTCs KOAOPUIIMEHT TPEHUS KaUeHUs?
25. ChopmynupyiTe CBOMCTBA PAaBHOICUCTBYIOIIEH IBYX MapalIeIbHBIX CHJI.
26. UTo Ha3bIBAa€TCS LIEHTPOM TSIKECTH?
27. Hammummmute hopMyity JUTsl OTIPEACIICHAS IIEHTPA TIKECTH TUIOCKOU (DUTYPHI.
28. Kunemaruka, 4To OHa U3y4aeT?
29. MaiiTe onpeaeseHue myTH.
30. JlaiiTe onpeneneHue CKOPOCTH.
31. laliTe onpeelieHHe YCKOPEHUIO.
32. [Ipoananu3upyiTe BUABI IBH)KEHUS B 3aBUCUMOCTH OT YCKOPEHHUSI.
33. HazoBuTe BUbI pAaBHOBECHS.
34. 300pa3ute cXeMbl yCTOMYUBOTO U HEYCTOMYMBOTO PAaBHOBECHSI.
35. Ilepeuncnure NpUYMHBI, BIUSIONINE HA YCTOHYHUBOCTD TEJ.
36. Ilepeuncnure 3aKOHBI JUMHAMUKH.
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37. 3aKOH O CBA3M CHUJIbI, IEUCTBYIOIIEH HA TEJIO U €r0 YCKOPEHUEM.

38. HazoBuTE 3aKOH MHEPLIHH.

39. B yéMm cMBICT METOJIa KUHETOCTATUKU?

40. daiiTe onpezaenenust paboThl U €IMHUIIBI €€ U3MEPEHUS.

41. Kak onpenensiercst paboTa CUJIbI TSIHKECTH?

42. JlaliTe onpeieieHue MOIITHOCTH.

43. Kak onpenensiercss KodhPUIMEHT MOJE3HOTO ASHUCTBUS?

44. Yro uzyuaet pasnen « COnpoOTUBIECHUE MATEPHATIOBY ?

45. Tlepeuncnute 1ONyIICHUS, IPUHATHIC TPU U3YUYEHUH CONPOTUBIICHUS
MaTepHaoB.

46. B 4yém cMBICT MeTO1a CEUEHUIT?

47. IlepedncianTe OCHOBHBIE CHJIOBBIE (PAKTOPHI M BUABI HATPY>KEHUI B TOTIEPEUHBIX
CEUYCHUSIX.

48. ChopmynupyiTe IpaBUiIO 3HAKOB IPHU PACTSKEHUU U CHKATHUH.

49. IlosicHuTE TTpaBUIIa MOCTPOEHUS SMIOP HOPMAJIBHBIX CUJI U HAIIPSYKECHUI.
50. HazoBute BUABI pacYETOB HA ITPOYHOCTb MPH PACTHKEHUU U CHKATHUU.

51. Kakue cuioBbie (pakTOphl IEUCTBYIOT MPU CPE3E U CMSATUU?

52. Kakue cuiioBbie (akTOpbl JEHCTBYIOT IIPU MONEPEYHOM U3THOE?

53. Copmynupyiite npaBUiio 3HAKOB MPU MOCTPOEHUU DIIOP MOMEPEUHBIX CHII U
U3rU0AIoIUX MOMEHTOB.

54. TlonsiTue 06 yCTOMYMBOM HEYCTOWYMBOM PAaBHOBECHH CKATBIX CTEP)KHEH.
55. ®opmyna Ditnepa. [Ipenensl IPUMEHUMOCTH.

56. Uto Takoe TpemuHbl ycranoctu? HazoBuTe nmpudanHbl 1X 00pa3oBaHUs.
57. Yrto uzyuaer pazzaen «Jlertanu mammny»?

58. O0OBsicHUTE NPUHIUT PaOOTHl PPUKIIMOHHON TIEPETaUH.

59. O0OBsicHUTE PUHIUT paObOTHI 3y0UaToil mepeaayu.

60. O0BACHUTE NPUHIUIT PAOOTHI Nepelauyi BUHT-TalKa.

61. O0BsACHUTE TPHUHITUIT PAaOOTHl PEMEHHOM TepeIayn.

62. O0BACHUTE NPUHITUIT PaOOTHI YEPBAYHOM TIepeIavn.

63. IlepeuncnuTe AeTanu BpalieHUs: ¥ 001aCTh KX MPUMEHEHUS.

64. HazoBute BUIBI COETMHEHNN JEeTAIEH.

65. [lepeuncnure pa3bEMHBIC U HEPA3ZbEMHBIC COSTMHEHHS U 00JIaCTh UX MPUME-
HEHHS.
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Ipunoxenue 4
I[IpumepHbIii epeyeHb BONPOCOB K IK3aMeHY (3a4eTy) 1o AUCHUILIHHE:
1. Ilnockas cucrema cxoasmmxca cuil. OmnpeneneHue paBHOACHCTBYIOINIEH
Tr€OMETPUYECKUM U aHATTUTUYECKUM CITOCOOAMHU.
OCHOBHBIE MOHATHS U AKCUOMbI CTATUKHU.
CBsi3H, peakluu CBSI3H.
[Tapa cuil ¥ MOMEHT CHJIBI OTHOCUTEIBHO TOUKH.
[1nockast cucteMa Npou3BOJIBHO PACIIOI0KEHHBIX CHIL.
[IpocTpaHcTBEHHAas! cUCTEMa CHII.
[enTp TspKecTr Tena. LlenTp TsokecTr miiockux Guryp.
Y CcTONYNBOCTH PABHOBECHS.
9. Kunematuka. OCHOBHBIE ITOHATHSI KHHEMATUKH.
10.KunemaTuka TOUKH.
1 1.ITpocreiimme qBUKEHUS TBEPIOTO Tea.
12.CnoxHoe nBukeHue Touku. Cii0KHOE IBUKEHHUE TBEPIOTO TEa.
13. Iunamuka. OCHOBHbBIE TOHATHUS U aKCUOMBI. [IoHATHE O TpPEeHUHU.
14.JIBr>keHre MaTepualibHON TOYKU. MeTo KHHETOCTAaTUKH.
15.0061me TeopeMbl TUHAMUKH.
16.0OcHoBHBIE 3a/1auu paszzaena «ConpoTUBIEHHE MaTEPUATIOBY.
17.0cHoBHBIC TPEOOBAHUS K ACTAJISIM U KOHCTPYKITUSM U BHJIBI PaCUETOB.
18. ledbopmaruu 1 MX BUIIBIL.
19.0cHOBHBIE TUIIOTE3BI U AOMYIICHUS.
20.Knaccudukanus Harpy30K U 3JIEMEHTOB KOHCTPYKITUU.
21.Pactsxenue u cxxatue. BHyTpenHne ciiioBbie (DakTOPhI IPH PACTSDKEHUH U CKATHH.
22 TlpaBuiia MOCTPOEHUS 3IIOP MPOIOJIbHBIX cil. [IpaBuio 3HaKOB.
23.HopMasibHble HanpsiKEHUS. DMIOPbl HAMPSIAKCHU.
24.3akoH ['yka nipu pacTsKEHUU U CKATHUH.
25.®Dopmynsl 1715 pacyéTa NPOAOTIbHBIX U MOMEPEUHbIX AedopManuil npu pacTsHKEHUH
U CKaTHH.
26.I'eomeTprueckre XapakKTepUCTUKU TNTIOCKUX CEUCHUM.
27.dedopmanus cpeza. OCHOBHBIE pacyeTHBIEC MPEANOCHUIKH, YCIOBUS MPOYHOCTH.
28.CmsTHE, YCIIOBHOCTH PACU€Ta, YCIOBUS IPOYHOCTH.
29.Yuctslii casur. 3akoH ['yka npu cBure.
30.BuyTpeHHue cuinoBbie (PakTOphl MPHU KPYUIECHUU.
31.1IpaBuna moCTPOCHUS SMIOP KPYTAIIMX MOMEHTOB.
32.BHyTpeHHuEe CHUIIOBbIE (DAKTOPBI MTPH U3THOE.
33.ITocTpoeHue 31I0p MONEPEUHBIX CHUJT M H3THOAIONNX MOMEHTOB. [IpaBuio 3HaKOB.
34.Pacu€Thl Ha MPOYHOCTH MPHU U3THOE.
35.Cnoxubie HanpshkeHus. CoueTaHre OCHOBHBIX JiepopMariuii.
36.Hanpsbxenus u nedopmaiiviv pyu KPy4eHHH.
37.I'unoTte3sl IPOYHOCTH.
38.Pacu€T 3KBUBaJICHTHBIX HAMPSAKECHUI.
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39.ConpoTUBIEHUE YCTATIOCTH.

40.MecTHbIC HAPSIKECHUS.

41.IIpo4HOCTH NpH TUHAMUYECKUX HATPYy3Kax.

42.Y CTOMYMBOCTH CHKATHIX CTEPIKHEH.

43.Mexanu3sM, MalinHa, 1etaiu. TpeboBaHus, NpeabsBIsIeMble K MAITUHAM.

44 .Ha3zHaueHre MEXaHUYECKUX Mepead U UxX Kiaccuduxaius.

45.IlepegaToyHOE OTHOIIEHHUE U YUCIIO.

46.OpukiMoHHbIe niepenaun. VX Ha3HaYeHWe U IPUHILIUI ASHUCTBUS.

47.Bapuatopsl. [IpuHuun nercTusl.

48.Knaccudukanus 3y0UaTbIx nepenad.

49.Teopus 3aneneHUsI.

50.Pa3pymenue 3yoneB. MaTtepuaisbl.

51.Yepssunas nepeaaya. [Ipunuun aeiicteusl.

52.Ilepenava BunT-raiika. [IpuHiun aeicTBus U 00JacTh MPUMEHEHUS.

53.YCcTpoHCTBO M Ha3HAYCHUE PEAYKTOPA.

54.Peménnnie nepenaun. Haznauenue, npuHIun paboThI.

55.1ennbie nepenaun. Haznauenue, NpuHIUI 1EHCTBHUS.

56.Haznauenue u kinaccuduKkaiys BaJoB U 0Ce. DJIE€MEHThl KOHCTPYKIIUH.

57 Knaccupukauuss noamunaukoB. [logbop MNOAMIMINIHUKOB MO JUHAMUYECKUM
Harpy3Kam.

58.Buast mydT. X HazHaueHue u KiaccupuKams.

59.CoenuHenusi pa3beMHBIE © HepasbeMmHble. OmnpeneneHuss W 00JacTh UX
MPUMEHEHUS.

60.Capubie coenunenusi. Kinaccudukamus, 061acTe IpUMEHEHUSI.
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