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1. HACIHOPT KOHTPOJIBHO-U3MEPUTEJBbHbBIX MATEPUAJIOB

PGSYJ'IBTaTOM OCBOCHHMA JUCHUIIIIMHBI ABJIICTCA OBJIAACHUC O6y‘—IaIOH_II/IMI/IC$I

npodeccuonansubivu (I1K) u o6umumu (OK) komneTeHmsaMu

Koo OK, YMmeThb 3HaTh Biaanerr HaBBIKAMH

IIK

OK.01 pacro3HaBaTh 3a/1a4y AKTyaJIbHBII -
u/wim npodiemy npoeCCUOHATIBHBIN 1
B IIPO(eCCHOHATBHOM COLIMAJIbHBIA KOHTEKCT, B
W/WIIN COITUAIEHOM KOTOPOM IPUXOJUTCS
KOHTEKCTE; padoTaTh U KUTb;
aHATM3UPOBATh 3329y OCHOBHBIE UCTOYHHUKH
W/uny mpoosaemMy u nH(pOpMaILIUU U PECYPCHI
BBIJICJIAT €€ COCTAaBHBIC JUISL pEeUIeHus 3a1a4 1
4acTH; npo6iem B
OIpEAEIATh ATAIbI npoeCCHOHATTLHOM W/HITH
pelLIeHHs 3a/1a4u; COLMAJIbHOM KOHTEKCTE;
BBISIBIISITH ¥ 9P(EKTUBHO | aITOPUTMBI BBHITIOJTHEHUS
HCKaTh UH(GOPMAITHIO, pabor
HEOOXOIUMYIO IS B PO ECCUOHATILHON H
pelLeHUs 3a1a4n U/ Wn CMEXKHBIX 00J1aCTAX;
po0JIEMBI; METOABI paboTHI B
COCTaBJIATH IJIaH po¢eCcCUOHATILHON U
JICHCTBHS; CMEXHBIX cepax;
OIpesieNATh HEOOX0AUMBbIE | CTPYKTYPY IUIaHa JUIs
pecypcesr; peleHs 3a/1a4;

BJIAJICTh aKTyaJIbHBIMU MOPSA0K OLIEHKU
METOaMHU pabOTHI Pe3yIbTATOB PEIICHUS
B IpOoeCcCHOHANTBHON U 3aJa4 NpoQeccuoHaNbHOM
CMEXHBIX chepax; TSI TeTbHOCTH
peaan30BbIBATH

COCTaBJICHHEIN IIJIaH;

OLIEHUBATh Pe3yibTaT U

MIOCTIEJICTBHSI CBOMX

JEUCTBUN

(camMOCTOSITETHHO HIIH C

MOMOIIBIO HACTAaBHUKA)

OK.02 OTIPENIETIATh 3a/1a4u IS HOMEHKJIaTypa -
MOUCKa UHPOPMALIUY; MH(pOPMAaIMOHHBIX
OTIpeNeNATh HEOOXOIUMBIE | UCTOYHHUKOB,

UCTOYHUKU UHPOPMALIMU | IPUMEHSAEMBIX B
TUTAHUPOBATh MTPOIIECC npodeCcCHOHATEHON
MIOUCKA; NesITeNbHOCTH;
CTPYKTYPHUPOBATh TIPUEMBI
HOJy4aeMyto CTPYKTYpUPOBaHUS
uH(pOpMaLIHIO nHpopmManuu;
BBIJICJIATH HanboJee ¢dbopmar opopmieHHS
3HAYMMOE B TIEPEYHE pe3yIbTaTOB IMOMCKA
uHpOpMaINH; uHpopMaIuy,
OILICHUBATh MTPAKTHUYECKYIO | COBPEMEHHBIE CPEICTBA U
3HaYMMOCTb PE3yJIbTaTOB | YCTPOHCTBA
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TIONCKA;

0OpMIIATH pe3ynbTaThl
TIOWCKA, IPUMEHSTh
cpeacTBa
UH(POPMAIIMOHHBIX
TEXHOJIOTUH JUIS PeILICHUS
poeCCUOHATBLHBIX
3a1a4;

UCTIOJIb30BaTh
COBPEMEHHOE
POTPaMMHOE
o0ecIIcUCHuE;
UCTIOJIB30BaTh Pa3INYHBIC
1u(pPOBBIE CPEACTBA TS
peleHHs
poeCCHOHANIBHBIX 3a]1a4

nH(pOpMaTH3AIINH;
MOPSIOK UX TPUMEHEHUSI
Y TIPOTPaMMHOE
obecrieyeHue B
npodecCuoHaIbHON
JESTEIILHOCTH B TOM
YHCIIe C UCTIOJIb30BaHHEM
U(POBBIX CPEJICTB

OK.04 OpPraHU30BBIBATH PAbOTY MCUXOJOTUYECKUE OCHOBBI
KOJJIEKTUBA NEeSITEIbHOCTH
Y KOMaHJIbl; KOJUIEKTHBA,
B3aMMOJIEMCTBOBATH C [ICUXOJIOrMYECKHE
KOJUJIEraMu, 0COOCHHOCTH JIMYHOCTH;
PYKOBOJICTBOM, OCHOBBI IIPOEKTHOM
KIIMEHTaMH B X0JIe JeSITeIbHOCTH
npodecCHOHAILHON
JESITEIbHOCTH

OK.05 rPaMOTHO U3JIaraTh CBOM | 0COOCHHOCTH
MBICTTU COLIMAJILHOTO U
1 0pOpMIIATE JOKYMEHTBI | KyJbTYpPHOTO KOHTEKCTA;
1o npogeccuOHATBLHON npaBmiia 0pOPMIICHUS
TEMaTHKE Ha JIOKYMEHTOB
rOCYJapCTBEHHOM SI3bIKE, | U MOCTPOEHUS YCTHBIX
MPOSBIISATH TOJEPAHTHOCTH | COOOLIEHUI
B paboueM KOJIJIEKTHUBE

OK.09 MOHMMATh OOLIMI CMBICIT | paBUJIa TOCTPOCHUS

YEeTKO MPOU3HECEHHBIX
BBICKa3bIBaHU HA
M3BECTHBIE TEMBI
(mpodeccuoHaIbHBIC U
OBITOBBIC), IOHUMATh
TEKCTHI Ha Oa30BbIE
npodecCHOHANBHBIE TEMBI;
y4acTBOBATh B JIHAJIOTaX
Ha 3HAKOMBIE 001THe

1 IpoecCOHAITbHBIE
TEMBI,

CTPOUTH MPOCTHIC
BBICKA3bIBAaHUS O ceOe U 0
cBoel mpodeccuoHaTbHON
JEeSITEIIbHOCTH;

KpaTKo 00OOCHOBBIBATH U
OOBSCHSTH CBOM JEHCTBHS
(Texyurue u
TUTAHUPYEMBIE);

MPOCTHIX U CIOKHBIX
MPEJIOKEHU N HA
npodeccroHanbHbIE TEMBI,
OCHOBHBIC
o0mIeynoTpeouTenbHbIe
riarojsl (ObITOBAs U
npodeccronanbHas
JIEKCHKA);

JICKCUUECKUN MUHUMYM,
OTHOCSIIIUIACS K
OTHMCAHUIO MPEIMETOB,
CpPE/CTB U MPOIIECCOB
npodeccroHanbHOI
NeSATEIILHOCTH,
0COOCHHOCTH
TTPOU3HOIICHUS

MpaBUJIa YTCHUS TEKCTOB
npodecCuoHaTbHON
HaTPaBJICHHOCTH
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IIUCATh TPOCTHIE CBA3HBIC
COOOIIIEHHUS HAa 3HAKOMBIE
WA HHTEPECYIOIINE

po(heCCHOHATLHBIC TEMBI

IIK 1.1

BriOupats THI
JTHOYTJIYyOUTEIIBHOTO
CHapsiia B 3aBHCUMOCTH
OT yCJIOBUH paboThI;
AKCILTyaTUPOBATh
paGoune ycTpoilicTBa H
o0opy0BaHue
3€MCHapsI/I0B;
OIIPEIETISITh MECTa
CKJIaIUPOBAHUS
U3BJICUEHHOTO TPYHTA
UCXO0/4 U3
THJIPOTIOTUIECKUX
YCJIOBUH y4yacTKa
pa3paboTKy; yrpaBiiTh
IJIaBHBIMM JABUTATEIIIMU U
CYAOBBIMHU TEXHUYECKUMHU
Cpe/cTBaMHy,
o0ecrieuynBaTh UX
TEXHUYECKYIO
IKCILTYaTaIHIo;
OCYIIECTBIIATH BHIOOD
000pyI0BaHUA,
3JIEMEHTOB U CUCTEM
0o0opynoBaHus ISt
3aMEHBbI B [Ipoliecce
OKCILTyaTaIH;
OPUMEHATh  TpeOoBaHUs
OXpaHbl  Tpyda  TIpHU
pabote U 0OCTYXHUBaHUU
CHeTHATBHBIX
MEXaHU3MOB U YCTPOHCTB
Ha 3eMCHapsiie.
BBITIOJTHATh
MIPOM3BOJICTBEHHBIE
olepalnuu B mpolecce
rpyHT03200pa;
PUMEHSTh

KO3 PHUIMEHTHI
CHIDKEHUS TEXHUYECKOU
POM3BOAUTELHOCTH TIPH
OIpEeJIeTICHUU pacyeTHON
POM3BOIUTENTLHOCTH;
UCIIOJIb30BaTh 3€MCHAPSI
JUTSL CHSITHSL CYJIOB C
MeJlu; TI0JIb30BATHCS
NIEPCOHATHHBIM
KOMITBIOTEpOM U
CTeIHaTbHBIM

YCTPOMCTBO CyA0B
TEXHUIECKOTO (IIOTa;
TEXHUYECKUN HaJ30p 3a
CyJaMu; TpaBuiIa
TEXHUYECKOU IKCILTyaTallH
pabounx yCTpONCTB H
00opyoBaHUS
3eMCHAapS/I0B;

CHOCOOBI YIIPaBICHUS
THOYTITyOUTETHHBIMH U
MTOPTOBBIMHU CHAPSAMH;
TEXHOJIOTHYECKHE TIPOIIECCHI
3eMIIeUepIIaHus;

METOABI OIIPCACTICHUA
OINITUMAJIBHOI'O PECKHUMa
paboTel TPYHTOBOIO
Hacoca.

Hcnonp30BaTh TEXHIYECKHE
CpeICTBa CYIOBOXKIICHHUS U
CBSI3H;

BrImonHsATh yCTaHOBKY
3eMCHapsIa Ha MecTe
MIPOM3BOACTBA paboT U
ONTUMAJIBHYIO TEPEKIAIKY
OTIEpPaTUBHBIX SAKOPEH;
BBICTaBIICHUE paboInX u
KOHTPOJIBHBIX ~ CTBOPOB IO
TOYKaM, pa3OUTHIM Ha
MECTHOCTH PYCJIOBOM
M3BICKATENbCKON apTUEH;
3aHECEHHUE IEKTPOHHBIX
TAHHBIX, TTOTYYEHHBIX C
PYCIIOBOM U3BICKATEIBCKOM
IIapTHH, B CIIyTHUKOBYIO
CHCTEMY OpHEHTalU
3eMCHaps/1a; BHITOJTHEHUE
IMPOU3BOACTBCHHLBIX
3a7aHuid C COOIIOICHHEM
TEXHOJOTHIA
3eMyIeuepIanus,
JKCIUTyaTalluy 3eMCHapsia
U CYJIOBBIX CHCTEM;
KOHTPOJIMPOBAHUE YCIOBUIA
U pe3yJbTaToB
MIPOM3BOCTBA
3emIieuepraTebHbIX padoT;
BHECEHHUE MPEJIOKEHUIN
IMPUMECHATH CUTHAJIN3AI[UIO
Ha 3eMCHaps/iax B padore,
IIPH CTOSIHKE, OYKCHPOBKE B
JHEBHOC U HOUHOC BpPEMH;
BBITIOJTHATH MIPOIYCK CYOB,
COCTaBOB M TUIOTOB MUMO
paboTaroriero 3eMcHaps/Ia;
MOJIH30BAHMS
TEXHUYECKUMH
MHCTPYKLUAMH,
HaCTaBJICHUSIMU N
TEXHOJIOTHYECKUMU
KapTaMH; BBITIOJHATh
MIPOU3BOJACTBCHHBIC
oleparyu.




POrPaMMHBIM
o0ecrieueHuEM.




2. IOSACHUTEJIBHASA 3AITMCKA

[IpoMexyTouHas aTTecTalus MO JaHHOM TUCIMIUIMHE INpejacTaBiieHa B (opme
IK3aMCHA W TPHU3BaHA OIICHUTH CTEIECHb MOATOTOBICHHOCTH CTYAEHTa (KypcaHTa) K
VICIIOJIb30BAHUIO 3HAHUU U YMEHUH 110 TUCHUIUINHE «MeXaHuKay.

YcnoBueM JOomycKa K OJK3aMEHY SIBISIETCS IOJIOKUTENIbHAS aTTecTauus II0
JVCLMIUIMHE, BBIIOJIHEHUE U 3AIIUTA IPAKTUYECKUX 3aJaHNAMN.

[Ipu omeHke OTBETa HCHOIB3YETCA TPATUIIMOHHAS (QopMa OIECHUBAHUS IIO
NATHOAMIBHOM IIKaJIe Ka)X0ro0 BOIIPOCA U BBICTABIIAECTCA CPEIHEE 3HAYEHUE B UTOTE
3a DK3aMEH.



3. OIIMCAHME ITPABNJI O®POPMJIEHUA PE3YJIBTATOB

OLEHUBAHUSA

3.1 Kputepuu oueHMBaHUS TEOPETUYECKOH YACTH
(muddepeHMPOBAHHDIN 324€T, IK3aMeEH)

OueHka «OTJIMYHO» BBICTABIISAECTCS, €CIIU KyPCAHT:
MOJIHO PAacKphUl COJAEp)KaHHME MaTepuaja B 00beMe, MPeayCMOTPEHHOM
pOrpamMMoi U y4eOHUKOM;
U3JIOKUJ MaTepuanl TpPaMOTHBIM SI3BIKOM B OINPEAEICHHON JIOTUYECKOU
MOCJEN0BATENBHOCTH, TOYHO UCITONb3YS CIELIMATU3UPOBAHHYIO
TEPMHUHOJIOTHIO;
MIPOJIEMOHCTPUPOBAJl YCBOEHUE PAaHEE U3YUEHHBIX COMYTCTBYIOIIMX BOIPOCOB,
c(OPMHPOBAHHOCTh U YCTOMYMBOCTH HCIOJB3YEMBIX MPU OTBETE YMEHHH U
HAaBBIKOB;
OTBEYAJI CAMOCTOSITENIbHO 0€3 HAaBOASIIMX BOIIPOCOB MPEMNO/1aBaATEIS.
B03MOKHBI 07JHa-/1B€ HETOYHOCTH IPHU OCBEIIECHUH BTOPOCTEIIEHHBIX BOIIPOCOB,

KOTOPLBIC KYPCAHT JICTKO UCIIPpAaBHJI 110 3aMCYAHHUIO ITPCIIOAaBaTCIIA.

OIIeHKa «XO0pOoII0» BBICTABIIACTCA, CCIIN:
OTBCT YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHHHM Ha OICHKY «5», HO IIpH 3TOM

HUMECT OAMH U3 HEAOCTATKOB.

M3JI0KCHUH JTOMYIICHBI HEOOIbIIHe MPoOesbl, He NCKA3UBIINE JIOTHIECKOTO U
UH()OPMAITMOHHOTO COACPKAHUS OTBETA,;
JOMYIIIEHBI OJWH-IIBA HEA0YeTa TPH OCBEIICHUHW OCHOBHOTO COJICPIKaHUS
OTBETAa, UCTIPABIICHHBIE 10 3aMEUYAHUIO TPETIOaBaTes;
JOMyIIeHbl OomuOKka win Oojee JBYX HENOYETOB TIPH  OCBEIICHUH
BTOPOCTEIICHHBIX BOIPOCOB WJIM B BBIKJIAIKAX, JIETKO HCIPABICHHBIC TIO
3aMEUYaHMIO TPEero aBaTers.

O1neHKa «y/10BJIETBOPUTEIbHO) BHICTABIISCTCS, €CIIH:
HEMOJIHO WJIM HEMOCIeA0BaTeIbHO PACKPBITO COJEp)KaHUE MaTepuaia, HO
MOKa3aHo oOIlee MOHMMAaHUE BOMPOCA U TPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIC JUISl JalbHEWINEro YCBOGHHS TMPOrPaMMHOTO MaTepuara,
UMEJTUCh 3aTPYAHEHUS WU JOMYIIEHBl OIMMUOKU B OMPENENICHUU TOHATHUA,
UCIIOJIb30BAHUU  TEPMUHOJIOTHH,  HWCHPABJICHHBIE  IOCIE  HECKOJbKHUX
HABOJISIIINX BOIIPOCOB MPEINO1aBaTelIs;
Npyu 3HAHUM TEOPETHYECKOTO MaTepuajia  BBISBIIEHA  HEJOCTaTOYHAs
c(hOpMHPOBAHHOCTH OCHOBHBIX YMCHHI W HaBBIKOB.

OueHka «Hey10BJIETBOPUTEILHO» BHICTABJISACTCS, CCIIH:
HE pacKpBITO OCHOBHOE COJIepKaHne yueOHOTO MaTepuraa,;
0oOHapy>KeHO HEe3HAHWE WJIM HEMOHMMaHUE KypcaHTOM OOJbIel i Hanbosee
BaKHOU YacTu y4eOHOTO MaTepuana,
JIOTYIIIEHBI OITMOKKM B  OMPEACNICHUH TIOHSATUH, TIPU HUCIOJIb30BAaHUHU
TEPMUHOJIOTHH, KOTOpPHIE HE HWCIPABIICHBI IIOCJIE HECKOIBKHUX HABOSIINX
BOTIPOCOB TPETOIaBATEIS;



— KypcaHT OOHapyKWJI MOJHOE HE3HAHUE U HEMIOHUMAaHKUE U3y4aeMOoro y4eOHOro
MaTepHuaia Wik He CMOT OTBETUTh HU Ha OJMH W3 MOCTABJICHHBIX BOIIPOCOB 10
U3y4aeMoMy MaTepuaiy.

3.2 Kpurtepuu oueHMBaHUs MPAKTHYECKUX padoT

JI51s mpakTH4eCKUX padoT CTYIEHTOB OIMPENEISIOTCS CIEAYIONNE KPUTEPUHU OLICHOK:
OueHka «OTJIHYHO» CTABUTCS, €CIIU:

- paboTa BBIMIOJIHEHA TTOJTHOCTHIO;

- B TCOPETUYECKUX BBIKJIAJIKaX PEIICHHS HET MPOOETIOB M OMIHOOK;

- B TEKCTE MPOrpaMMbl HET CUHTAKCUYECKHUX OIMHUOOK (BO3MOKHBI O/IHA-/IBE
pa3MyHble HETOYHOCTHU, OMIMCKHU, HE SBISIONIMECS CIEACTBUEM HE3HAHUS WU
HEMMOHUMAaHUs y4eOHOTO MaTepuana).

OuneHka «XOpoII0» CTAaBUTCS, ECIIU:

- paboTa BBHITIOJIHEHA MMOJTHOCTHIO, HO 000CHOBAHUS IIATOB PEIICHUS HEI0CTATOYHbI
(ecnii ymeHuEe 00OCHOBBIBATh PACCYKICHUSI HE SIBJISUIOCH CIIEIIUATBHBIM 00BEKTOM
MPOBEPKH);

- IONyIIeHa O/IHa OIIMOKa WM IBa-TPU HEAOUETA B UEPTEkKaxX, BBIKIIAIKaX WIIH
TEKCTE PabOTHI.

OueHka «y10BJIE€TBOPUTEIbHO» CTABUTCS, €CIIH:

- IOTNyIIeHBI 00JIee OHOM ONMIMOKH WIIH JIBYX-TpPEX HEAOUETOB B BBIKJIAKAX WU
porpaMme, HO KypCaHT BJIaJIeeT 003aTeIbHBIMA YMEHUSIMU 10 TTPOBEPSEMON TEME.
OueHka «Hey10BJIETBOPUTEIbHO» CTABUTCS, €CIIN:

- IOMYIIEHbI CYIIECTBEHHbIE OIIMOKH, TTOKA3aBIINE, YTO KypCAHT HE BIAJCET
00s3aTEIbHBIMU 3HAHHUSIMU TI0 JTAHHOM TeMe B TIOJIHOM MepE;

- paboTa rokasasa MoJHOe OTCYTCTBHE Y yUalerocs 00s13aTeIbHbIX 3HAHUHN U
YMEHUH T10 MMPOBEPSIEMOU TEME.

CamocrosiTesibHadA (ayAUTOPHasA) padoTa KypCAHTOB OLICHUBAETCS CJIeXYyOIIUM
oOpa3om:

OueHka «OTJIMYHO» CTABUTCS, €CIIU:

- KypCaHT CaMOCTOSITEILHO BBITIOJIHUII BCE ATAIlbI 33/IaHMUS;

- paboTa BBITIOJTHEHA TTOJTHOCTHIO U MOJTYUYEH BEPHBIM OTBET WJIM HHOE TpeOyeMoe

MIPE/ICTAaBIICHUE PE3YNIbTaTa PaOOTHI.

OueHka «XOpoI0» CTaBUTCS, €CIIU:

- paboTa BBITIOJTHEHA TTOJTHOCTHIO, HO TIPYU BBITIOJIHEHUU OOHAPYKHUIIOCh

HEJIOCTATOYHOE BJIAICHUE 3HAHUSIMUA B paMKaX MMOCTABJICHHOW 3a]1a4H;

- MPABWJIBLHO BBITMIOJHEHA OOJIbIas 4acTh padboThI (cBbImE 85 %).

OueHka «y10BJIE€TBOPUTEIbHO» CTABUTCS, €CIIH:

- paboTa BBHITIOJIHEHA HE TTOJTHOCTHIO, TOMYIIEHB HETOYHOCTH, HO KyPCaHT BIIAJICET

OCHOBHBIMU 3HAHUSIMU, TPEOYEMBIMH JIJIS1 PEIICHUS TOCTABICHHOM 3a1a4H.

OueHka «Hey10BJIETBOPUTEJIbHO» CTaBUTCS, €CIIN:

- TIOMYIIIEHbI CYIIECTBEHHBIE OIMOKH, TTOKA3aBIIINE, YTO KypCaHT HE BIAJCET

00s13aTeIbHBIMU 3HAHUSIMU, YMEHUSMH U HaBBIKAMU;



- pa60Ta IMOKa3aJia IIOJHOC OTCYTCTBHUC Y YUAIIUXCA 00s13aTeIbLHBIX 3HAHUHN U
HaBBIKOB II0 HpOB@pHCMOﬁ TCMC.

3.3KpuTepuu oneHMBaHUS TECTOB

Tect sBnsieTcs nmpocreiiineit (GopMoit KOHTPOJIS, HAITPABJICHHON HA MPOBEPKY
BJIa/ICHUS MTPO(PecCHOHANBHON TEPMUHOJIOTHEH, COBPEMEHHBIMU MH(OPMALIMOHHBIMHU
TEXHOJIOTMSIMU U KOHKPETHBIMU 3HAHUSIMU B 00JIACTH JTUCLUIUIMHBI « DJIEKTPOHUKA U
IIEKTPOTEXHUKAY.

Tect coctour wu3 HEOONBUIOTO KOJIWYECTBA JJIEMEHTAapHbIX 3a7ad U
IPEIOCTABIIAET BO3MOXKHOCTh BBIOOpAa M3 IIEpPEYHS OTBETOB; 3aHUMAET YacCTh
yueOHoro 3aHaTus (20 MUHYT); IPAaBUIbHbIE PEIICHUS pa30UparOTCs Ha TOM K€ WIH
CJIEIYIOLIEM 3aHSTHH.

«5» — 100 — 90% mpaBUIBHBIX OTBETOB,
«4» — 89 — 80% mnpaBUIBLHBIX OTBETOB;
«3» — 79 — 70% mpaBUIIbHBIX OTBETOB;

«2» — 69% 1 MeHee MpaBUIIbHBIX OTBETOB.

4. SAJAHUA
4.1 BOITPOCHI K TECTAM

Tect mo pazneny «/lerajgu MalmHm)
1. Cucrema HCKYyCCTBEHHO COCIMHEHHBIX 3BEHBEB, CIyXKallas [Js TMepeaadn
3aJaHHBIX IBUKCHUHN
A)MexaHu3M O)MmalMHa B)ACTalb T')cOOpOYHAS €NUHUIIA J)y3el
2.YcpoiicTBO, MpeHa3HAYCHHOE ISl TIPEOI0JICHUS CHJI TTOJIE3HOTO COMPOTUBIICHUS,
npeo0pa3zoBaHus SHEPTHUH , 3AMPOTPAMMUPOBAHHOTO KOHTPOJIS
A)MexaHu3M O)malmMHa B)AeTalb T)COOpOYHAS €AMHMIIA J)Yy3ell
3. MamuHbl, OCYIIECTBISIONINE W3MEHEHHE (OpPMBbI, CBOWCTB, COCTOSHUS U
MIOJIO’KEHUS TIpeIMeTa Tpyia
A)MamuHa-ABuraresnb — O)MammHa padoyas B)I€HEPATOP  TI')KMOEpHETHYECKas
MallliHa J)BCE OTBETHI
4. MamuHa, TpeaHa3HaueHHas JUIsi TpeoOpa3oBaHUs JIOOOTO BUIA DHEPTUU B
MEXaHUUYECKYIO padoTy
A)MaimuHa-ABuraTesnb — O)MammHa padoyas B)I€HEPATOpP  TI')KHMOEpHEeTHYECKas
MallliHa J[)BCE OTBETHI
5. MamwuHbl, UCTIONB3YEMBbIE Uil XpaHEeHus, cOopa, oOpabOTKM M HMCHOJb30BaHUS
uHbopMaIuu
A)MamuHa-ABUTaTeNlb  O)MammHa pabodas B)I€HEpATOp T )KUOEpHETUUYECKas
MallliHA J)BCE OTBETHI
6. U3znmenme, W3roTOBIEHHOE W3 OJHOPOJHBIX MAaTEpPHAIOB, 0€3 MPUMEHEHUs
MOHTQXHBIX U COOPOYHBIX OTIepaIiuii
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A)MexaHu3M O)MaliMHa B)AeTalb T)cOOpPOYHAs €AMHUIA JT)y3ell

7. Wsznenue, cocrosiiiee W3 HECKOJbKUX YacTed, COCIMHEHHBIX MEXIy COO0OM
cOOPOUYHBIMU OTIEpALIUSIMHU

A)MexaHu3M O)MaliMHa B)JeTalb T)cOOpPOYHAs CAMHHUIA JT)y3ell

8. Onopsl BaJIOB ¥ BpalIaIOLIUXCsl YaCTeH, BOCIPUHUMAIOT HAarpy3Ky U MEepealoT e
Ha KOPITYC MalIUHBI

A)KOMITIEKC O)KOMIUICKT B)TOJIIIUITHUK CKOJBKEHHUS T)My(dTa  1)IOAMUITHUK
KaueHUs

9. V3ein, OCHOBHBIM 3JIEMEHTOM KOTOPOTO SIBJIAFOTCS TEJA, YCTAHOBIICHHBIE MEXKIY
KOJIbLIAMH, YJIEPKUBAEMOUN 000HMOM

A)KOMITJIEKC ~O)KOMIUIEKT B)HOJIIUITHUK CKOJBKECHHS T)My(dTa  1)IOIIITHUITHUK
KaueHUs

10. Yto rapaHTHpyeT pacyeT NOAIIUITHUKA [10 CPETHEMY AABICHUIO?
A)HEBBIJIaBIMBAEMOCTh CMa3Ku  O)TEIJIOBOW PEXKUM B)OTCYTCTBHE 3ac/aHus
I')COMPOTUBIICHUE U3HAIIUBAHUIO

11. Otnuuue Bana oT ocu

A)niepeaer  BpallalOIIM ~ MOMEHT 0)KOHCTPYKITUS B)HA3HAUCHUE
I')CIIOCOOHOCTBIO YIEPKUBATh €T  [J1)BCE OTBETHI

12. Jletasb, Ha KOTOPYIO HACAKUBAIOT MOJBM)XHBIC W HEMOJABUKHBIC BpaIAIOIIAECs
YCTPOWCTBA

A)MexaHusMm O)My(Ta B)IOAIIMIHUK T')COOpPOYHASA €IUHULA J1)OCh

13. Ha3oBuTe KOpEHHBIE BaJIbI

A)BaJibl ¢ 3yOUaThIMU KoJiecamMu O)Bajibl TypOMH  B)Bajibl ¢ MyTaMU T)Bajibl C
IIKMBAaMU J)HET OTBETA

14. CoequHeHue BajoOB C ACTAISIMU MIPOUCXOIUT C TTIOMOIIBIO. ..

A)BTYyJNOK O)BMHTOB B)OYypTOB TI')IIMOHOK J)BCE OTBETHI

15. letanu Ha Bally yJIEpAKUBAKOTCS OT CABUra C MOMOUIBIO. . .

A)MMNOHOK O)IIuIeB B)IITU(PTOB T)BTYJOK J)BCE OTBETHI

16. HazoBuTe HepazbEMHBIE COSTMHEHWSI MALIUH

A)mmnoHoYHbIe O)IUTHIIEBBIE  B)IPO(MIbHBIE T)KJIEEBhIE [)pPEe3bOOBBIC

17. HazoBuTe pa3bEMHBIE COSAUHEHUS

A)cBapHble 0O)KJI€EBbIE B)IUIAIIEBbIC  T)MasHBIC J1)3aKJICMOYHbIE

18. YcrpolicTBa, mpuMeHsAeMBbIE ISl NIEPEAAYN DHEPTHUM OT UCTOYHUKA MUTAHUS K
NOTPEOUTENIO C UBMEHEHHEM YTJIOBOM CKOPOCTHU

A) nepenaun O)MamIMHBI B)COCIMHEHHS T)MYy(QThI J)HET OTBETA

19. HazoBute nepeaauu mno cnocody nepeaadu JBUKEHUS TPEHUEM

A)3yOuarble O)4epBsYHBIE B)BUHTOBBIE TI)UEMHbIE 1)PPUKIUOHHBIC

20. HazoBure nepenauu 1o crnocody nepeaayu ABUKCHUS 3alleTUICHUEM
A)bpukionHble 0)peMeHHble  B)3yOyaThle T')KaHATHBIE JI)HET OTBETa

21. HazoBute mnepenauyum, B KOTOPBHIX JBMIKEHHE OT OJHOTO Baja K JIPYromy
nepenaéresl CHWiIaMd TPEHUs, BO30YKTaeMbIMU MEXAY pabOYMMHU TOBEPXHOCTSIMU
KaTKOB

A)3yOuatple O)4epBsiYHBIC B)BHHTOBBIC T)IEMHBIC 1)PPUKITHOHHBIC

22. HazoBuTte mnepenayu, OCYUIECTBIIIEMbIE TMOKOM CBSI3bI0 MOCPEACTBOM TPEHUS
MEXIY PEMHEM U LIKUBOM
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A)ppukunoHHble O)peMeHHbIE B)3yOuaTble TI')KaHATHBIE J1)YEPBSIYHBIC

23. HazoBuTte nepenaun Mexy ABYMs WM HECKOJbKUMH BajaMu, OCYIIECTBIISIEMYIO

3alleTJIEHUEM C MTOMOIIbIO THOKOM e U 3BE3]0UEK

A)3yOuarbie O)uepBAYHBIC B)BHHTOBBIC T)ICHHBIC J1)(PPUKIIHMOHHBIS

24. HazoBute mnepenauu, IMpeAHA3HAYEHHBIE JJIsi TEepeladyd BpalaTeslbHOrO

JBIKEHUS OT OJIHOTO Baja K JPYroMy C TMOMOIIBIO HAaXOMSIIUXCS B 3alleIJICHUU

KOJIEC

A)3yOuatpie O)4epBSIYHBIC B)BHHTOBBIC T)IEMHBIC 1)PPHUKITHOHHBIC

25. HazoBute nepenauy, NnpeaHa3HAYEHHYIO JJIsI MPEeoOpa30BaHUs BPAIIATEIBHOTO

JIBH>KCHUS B MOCTYIATEILHOE

A)BHUHT-railika O)4epBSYHBIC B)BUHTOBBIC T)IEMHBIC [1)HPUKIIMOHHBIC

26. HazoBure nepenauy, y Koropoi camblii Beicokuil KI1/]

A)3yOuatpie O)4epBsiYHBIC B)BUHT-TAliKa T)IEMHBIC 11)(QPUKIIMOHHBIE

27. HazoBuTe mnepenady, Kotopas JTa€T BO3MOXKHOCTb OCYIIECTBUTH OOJIbIIINE

nepeaaToOYHbIe Ynciia

A)3yOuarble O)4epBsiYHBIC B)BUHTOBBIC T)IEMHBIE J)PPUKIUOHHBIC

28. YcrpoiicTBa, MpUMEHSIEMbIE JJIS1 COEIMHEHNS BaJIOB

A)MexaHusMm O)My(Ta B)IMOAIIUIHUK T)COOpPOUYHAS €IUHUIIA J1)OCh

29. MydTbl, HE AOMYCKAIOIINEe KOMIICHCAIIMU CMEIICHHI BaJIOB

A)NOCTOsSIHHBIE 0)KECTKHE B)PPUKIMOHHBIE TI')CaMOYIPABISIEMbIE J1)CLICTTHBIC

30. My@dTbl, AOMyCKAIOIIME KPATKOBPEMEHHBIE TPOCKAIB3bIBAHUS IIPHU MEPETPY3KAX

A)NocTOsiHHBIE 0)KECTKHE B)(PPUKIMOHHBIE T)CAMOYIPABIISIEMBIE [1)CLICTIHBIC
Tect no pasaeny «I'uapaBanka»

1. Hayka o 3aKkOHax MOKOS ¥ ABM>KEHUS )KUIKOCTEN

A)crtatuka  O)KMHEMaTHKa B)JIMHAMHUKa I)TUJPaBIMKa  J)CONMPOTUBIICHHUE

MaTepHuaioB

2. CyOcrannus, npuHUMatomas Gpopmy cocyna, KOTOpbIi OHa 3aHUMAET

A)TeKkydecTb O)IIOTHOCTh B)BSI3KOCTh  T')CKMMAEMOCTh J)KANUJUISIPHOCTh

3. KonnyecTBO MOKOSAIIEHCS MacChl JaHHOM >KUAKOCTH, 3aKIIOYAIONIECHCS B SIMHHUIIC

o0BEMa

A)TeKkydecTb O)IIOTHOCTh B)BSI3KOCTh  T')CKMMAEMOCTh J)KaNUJUISIPHOCTh

4. IINOTHOCTD KUJIKOCTH U3MEHSETCS C UBMEHEHUEM ...

A)remniepaTypbl 0)naBiieHHs B)OOBEMA T)BA3KOCTH J)IBETa

5. C u3aMeHeHneM TemMnepaTypbl U3MEHSETCS. . .

A)KanuuIsipHOCTh ~ 0)JaBlIeHHE B)OOBEM T')BSI3KOCTH  JI)IIBET

6. CBOMCTBO XMAKOCTH, MPOSIBIIAIOLIEECS TOJBKO MPH IBUKECHUU

A)KanmsipHOCTh  0)JaBlieHUE B)OOBEM  T)BSI3KOCTH  J)IBET

7. CBOMCTBO KMAKOCTH, HE TTPOSIBIISIIOIIECECS B COCTOSIHUM TTOKOSI

A)KansipHOCTh  0)JaBlieHUE B)OOBEM  T)BSI3KOCTH  J)LBET

8. Mepa crocoOHOCTH KUAKOCTU COMPOTUBIATHCS OTHOCUTEIBHOMY MEPEMEIICHHIO

e€ 4acTHUIl IPU BO3JICUCTBUU BHEITHUX CHII

A)TeKkydecTb O)IUIOTHOCTh B)BSI3KOCTHb  T')CKHMMAEMOCTh J)KaWJUISIPHOCTh

9. HazoBute MaccoBylo CHIly, ICHCTBYIOIIYIO Ha )KUIKOCTh

A)cuna uHepruu  O)cuia TpeHUS B)CWJIa JABJIEHUA  T')BCE OTBETHl  J)HET

OTBETA
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10. HazoBuTE MOBEPXHOCTHYIO CUITY

A)cunia uHepiMu ~ O)cuiia TpeHuUs B)CWJIa JAaBJE€HUS  T')BCE OTBETHl  J)HET
OTBETa

11. Yactb Hepa3pblBHO JBIKYIICHCS KUAKOCTH, OrpPaHUYECHHAs TBEPAbIMU
nehopMUpyeMbIMU WA HeeHOPMUPYEMBIMU CTEHKAMHU

A)IOTOK KUJAKOCTH  ©0)cBOOOHAS MOBEPXHOCTH B)CTpYsI I')pacxoj MOToKa
J1)’)KABOE CEUCHUE

12. IIoBepXHOCTb MOTOKA, rpaHUYaIIas ¢ BO3LyXOM

A)IOTOK XKHUIAKOCTH  0)cBOOOAHAS TMOBEPXHOCTH B)CTpYs r)pacxoj] MoToKa
J1)’)KWBOE CEUYCHUE

13. IIOTOK )KUIKOCTH, OTPAaHUYEHHBIN )KUAKON CPEAOU

A)IOTOK XKHUIAKOCTH  0)cBOOOAHAS TMOBEPXHOCTH B)CTpYsl r)pacxojl MoToKa
J1)’)KABOE CEUCHUE

14. TloBepxHOCTh B Mpeaeniax IOTOKAa, HOpMajbHas B KaXJOM CBOEW TOYKE K
COOTBETCTBYIOIIEH JIMHUU TOKA

A)IOTOK KUJAKOCTH  0)cBOOOJHAS MOBEPXHOCTH B)CTpYs r)pacxoj MoToKa
11)’KUBOE CEUEHHUE

15. O0beM >KUIKOCTH, TPOXOJAIIEH dYepe3 >KUBOE CEUEHHE MOTOKA B EIUHHUILY
BPEMEHU

A)NOTOK KUJIKOCTH  ©0)cBOOOHAS MOBEPXHOCTH B)CTpYs r)pacxoj; MOTOKa
11)’KUBOE CEUEHUE

16. JIBm>KeHHE XKUJKOCTH, B KOTOPOM JAaBIICHUE M CKOPOCTh B TOYaX IOTOKA
WU3MEHAIOTCA C TEUCHUEM BPEMEHHU

A)HeycTaHOBUBIIIEECSI ~ 0)yCTAaHOBHUBIIEECS B) PAaBHOMEPHOE T )HEPABHOMEPHOE
J)BUXPEBOE

17. [ABW>KeHHE XKUIAKOCTH, NMPH KOTOPOM IIAPAMETPBI TOKA HE HU3MEHSIOTCA C
T€UEHUEM BPEMEHHU

A)HeycTaHOBUBIIIEECST ~ 0)yCTaHOBUBIIIEECS B) paBHOMEPHOE T)HEPABHOMEPHOE
J1)BUXPEBOE

18. 3akon Apxumena

A)Ha mo0oe Teno, morpyXeHHOE B >KUIKOCTb, NEHCTBYET BBITAIKHUBAIONIAS CUJIA,
paBHAs CUJIE TSKECTU KUJKOCTH, BBITECHEHHON 3TUM TEJIOM

B)IL1oTHOCTH TEMIOBOTO MOTOKA MPSIMO MPOIMOPIIMOHATIBHA PA3HOCTU TeMIEpaTyp
B)HEeBO3MOXKHO co34aTh MalllMHy, HPOU3BOJAILYI0 padoTy, 0e3 TOro, YTOOBI
HKBUBAJICHTHOE KOJIMUECTBO PHEPTUU JIPYTrOro BUAA HE UCUE3AII0

[")OcyiiecTBieHue neprneTryyMmmoouie BTOporo poaa HEBO3MOKHO

Jl)Het oTBeTa

19. Tlpu xakoMm uucie PeliHoNbACa PEXKUM IBUKEHUS KUIKOCTH JIJAMUHAPHBIN?
A)2800 6)3000 B)2100 T1)4500 m)2500

20. Kputnueckoe 3HaueHue uncia PeliHonbaca

A)2100 6)2300 B)3200 1)2500 1m)3000

21. IlapaMerp, OOWMHAKOBBII BO BCEX YACTSIX CHUCTEMbI TEJl, HAXOMSIIIUXCS B
COCTOSIHUU TEILJIOBOTO PABHOBECHS

A)remriepatypa 0)oObEM  B)IABJICHHE T)IHTPOIMUS  J1)IHTAIBITHS
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22. Jlna ompezneneHus aOCOJIOTHOTO JaBJEHUS HEOOXOJMMO HMMETh TMOKa3aHUs
pUOOPOB. ..

A)omHoro maHomeTpa O)MaHOMeTpa U 6apoMeTpa  B)BaKyyMMeTpa U MaHOMETpa
I')OJTHOTO OapomMeTpa  J)OJHOT0 BaKyyMMeETpa

23. [lepemeHHast BeNU4YMHA, 3aBUCAILASL OT TEMIIEPATYPhI U TABJICHHUS

A)sHTpornus  O)3HTaNbNHS B)TCIUIOEMKOCTb  T)BHYTPEHHSSA dHEprus ja)paboTa
24. Ha3oBUTE MaKpOCKOMHYECKUN CIIOCO0 Mepeaayu SHEPTUu

A)sHTpornus  O)3HTaNbNMS B)TEIUIOEMKOCTh  T')BHYTPEHHSISI SHEpPrus J)padborta
25. SlBnenue nepeHoca Temia, MoJ00HO CBETY, B BUJIE JIEKTPOMATHUTHBIX BOJIH
A)KOHBEKIIMS  O)KOHIYKIIMS  B)TCIUIOBOEC M3IYYEHHUE T)TEIUIOOOMEH  J)HET
OTBETa

26. TennooOMeH CONMPUKOCHOBEHUEM MEXKIY KUIKOCTHIO U TBEPBIM TEIIOM
A)KOHBEKIIMS  O)KOHAYKIIMS  B)TCIUIOBOEC M3IYYEHUE T)TEIUIOOOMEH  J)HET
OTBETa

27. llepeHoc Temula NEpEeMEUIMBAaHUEM U MEPEMELIEHHUEM MEXAYy COO0OW dYacTHull
KUTKOCTU

A)KOHBEKIIMA  O)KOHIYKIMSA  B)TCIUIOBOE M3IYYEHUE T)TEIUIOOOMEH  J)HET
OTBETa

28. PacnipocTpaHeHue Teria B TBEPAOM Telle

A)KOHBEKIIMS  O)KOHAYKIUS  B)TEIUIOBOE M3JIyYEHUE T)TCIUIOOOMEH  J)HET
OTBETa

29. TIpouecc, mpoTEKaIOLIUi TPU HEM3MEHHOM 00BEME

A)uzorepMudecKuii 0)r300apHBIii B)aguabaTHBIN T)IOJIUTPOIHBIN
J)U30XOPHBIN

30. Ilpouecc, mnpoTekawluii B CcUCTeME, HE OOMEHMBAIOIICHCS TEIUIOTON C
OKpYKaIoIIEH Cpesion

A)U30TepMUYECKUN 0)n300apHBIit B)aanabaTHBIN T)IOJIUTPOIHBII
J)U30XOPHBIN
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4.2. SAJAHUA 1JIsA NPOBEAEHUSA KOHTPOJIBHBIX CPE30OB
(2 Kkypc 3 cemecTp)

1 - BapuanT

1.Jaiite onpenenenue npeamera «Mexanuka» u Mexanuueckoe osudicenue.

2. UTo Ha3bIBAaETCA CUCTEMOM CHJI, PKBHUBAJICHTHBIMH CHJIAMH, Y PaBHOBEIICHHON
CUJION.

3. Onummute 3aKOHBI CyXOT'O TPEHUS.

4. Tate onpenenenue 4 Axkcuomsl (I1o nmpaBuy TpeyroyibHHKA).

5. Onpeaenute npoekuuio = 0

s T e 3 ' F X .
L ol P — : : — X
A) 6) F:.;.[|:|5E1H|;|_B;. B) Fus [0590° =10
6. 3agauda
3agaya 1.

Teno nHaumHaeT BpamaThCs PAaBHOMEPHO YCKOPEHHO M3 COCTOSIHUS TIOKOS,
nenaet 7200 000poTOB 3a NEPBbIE 2 MUHYTHI.
Pewenue.

HaxoauMm yrioBoe yCKkOopeHue U3 ypaBHEHHUS paBHOIEPEMEHHOTO JIBHXKCHUSI.

2 - BapuaHr

1. YTo uzyyaeT CTaTUKU, KHHEMATHUKa, TMHAMUKA?
2. Yto Ha3pBaloT MeXaHNYeCKUM IBHKEHUEM?
3.JlaitTe onpeieIeHUE TaAKOTO TOHITUA KaK CHUJia
4 Kakas U3 3aIaHHBIX CUCTEM ypaBHOBEILICHA?

CKOJBKO CUJI BXOAUT B KAKIYIO CUCTEMY?
A. b.

\

5. Vkaxure IMPOCKIOUIO CUJIBI HaA OChb KOOPpAMHAT = IMPOU3BCACHHUIO MOAYJIA CUJIBI HA

d
« <«

COS yrja MeXay BEKTOPOM CHJIbI M IIOJIOKUTEIIBHBIM HAIIPABJICHUEM OCH.
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——
Y I —
4ol l5, Fit LOS80° =1

F
A P .
B HS "
F =[O5C1B0-H2 0

6.3agaua
I'py3 maccoit =50 Kkr nepeMemaercss no rOpU30HTAIBLHON IJIOCKOCTH IO
nevicteueM cuibl F=300 H, nanpaBiaenHod mox yriioMm a=30° K TOPU3OHTAIU
(puc.12). Koapduument tpenus rpysa o miockocts u=0,1. Onpenenuts yCKOpeHue,
C KOTOPBIM JIBUXKETCS TPY3.
3-Bapuanr.
1. Kakas cuna Ha3bIBaeTCS paBHOACHUCTBYIOLIEN

2. Chopmynupyiite 3 akCHOMY CTaTUKH U CIICICTBUS U3 HEE.
3.JlaTh onpenesieHue MEHTPA TAKECTH reoMeTpUIecKuX (puryp,

IlenTp macc. onpeaenutb OC=?

4. JlaliTe onpenesieHue TaKoro NOHSTHSI, KaK CHUJIa TPCHUS.
5. Yxaxute OTpUIIaTENbHYIO MPOSKIUIO CUJIBI HA OCh KOOPAUHAT =

[F
E'. (g E' x +

i FomC054 — For 5307 =1

a.
B
F
B

B = S o

Fez s [OSC1EO-H2 O

6. 3anaya ; OnpeaenuTs MOAYJb U HAPABJICHUE CUJIbI, €CJIM U3BECTHBI €€ MPOEKIINHU.
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Jlano.
F1ly=40H F2y=60H F3y=-100H F4y= -120H Fy-?F % -?
4- BapuaHr.
1. Uto noka3zeiBaet Teopema [lyanco?
2. JlaTp omnpeiesieHue CUCTEMA CXOISAIINXCS CHJL.
3.IIpuBectu npumep Cuibl TPEHUS.

4. late onpenenenue pazaeny « ConpoTUBICHUE MAaTEPUATIOBY
5.YKkaxuTte CBs3b B BUJIE I1aJIKOM MIIOCKOCTH 0€3 TPEHHUS.

Fi

A) L b) G

=200&Hm2=300£

6. 3amaua ; J[Ba Opycka, Macchl KOTOPBIX PaBHBI 1 , CBSI3aHBI

HUTBIO U JIeKaT Ha rinagkoM crone. K ogHoMy m3 OpycKOB MpuUIIOKEHA CHIIa F , Ha-
MpaBJIeHHAs MapaJlIeNbHO MIOCKOCTH cTona. [Ipu kakoM MakCMMalbHOM 3HAYCHHUH
crtbl Fmes quts 000pBETCH, €U cuta OyeT IPUIIoXKEHa: a) K OpycKy Maccoii ''1; 6)
K Opycky Maccoil "2? Hurh BBIIEPKMBAET MAKCHMANIbHYIO CHJIy HaTsKe-

aust Tmex = 28 2 Tpenyenm npenebpeun.

[ N JLNI
, T F
= —~i -
ﬁr]'_,g Y Y ﬂr]‘]g
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5- BapuaHt

1 1aTe onpenenenune 1 AKCHOMBI
2.49T10 Ha3bIBAIOT MPEAEIOM YIIPYTOCTH U MPEICIIOM TEKYUECTH.
3. ¥Y3ei1, OCHOBHBIM 3JIEMEHTOM KOTOPOTO SBJISIFOTCS T€Ja, YCTAHOBICHHBIE MEXKIY
KOJIbLIAMH, YJIEPKUBAEMOUN 000HMOM
A)KOMITJIEKC O)KOMIUICKT B)IOIIMITHAK CKOJBKECHHS T)My(dTa [)TOIITAITHAK
Ka4uEeHUS
4.YT10 Ha3bIBAIOT CTATHUKOM B Pa3/esl TEOPETUUECKON MEXAHHKHU.
5) Vkaxxute ruOKyIO CBsI3b: BEPEBKOW WIIK TPOCOM.

6. 3amaua ; OnpenenuTh MOAYJIb M HAIPABJICHUE CUJIBI, €CJTH U3BECTHBI €€ TPOSKITHH.
Jlano.

Fx=30H Fy=40H

k]

4n

20

6- BapuaHT

1. Cucrema cXOIAIINXCS CUIT
2. llonycghepa: neHTp TSKECTH JSKUT HA OCU CUMMETPHUH. (HAMUIIATE (OPMYITY)

3. Jlatb onpenenenne 4 AKCUOMBI.
4. Yxaxute CBsi3b B BUJI€ KOHTAKTA LWJIMHIPUYECKON WIIH IaPOBON MOBEPXHOCTH.
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A) i B) d C)

5. PacTspkeHue u cxxatue. BUABI nedopmanuu

6.3amaua

Q
=
P

Q

Q
Lz

“

X

Xe

Ceemenm: IGHTP TSKECTH PACIIONOKEH HA OCH
cummMeTpuu (koopaunaara yc=0).

Hano o = 80 monoBuHa 1IeHTpaIbHOTO yriia; R =60MM paanyc OKpyKHOCTH.
Haittu OC-1ieHTp TSXKECTH.

KOHTPOJLHBIN CPE3 (2 xypc 4 cemecTp)

1-BapuanTt
1. Yto Ha3bIBaeTCs CTEPKHEM?
2.Pactsxkenue u cxartue, [IpuBenure npumepsl.
3. Kakas cucreMa Ha3pIBaeTCSI MEXaHU3MOM
4. V3 9ero coCTOSsIT CTEP>KHEBBIE CUCTEMBI.
5. CoenuHeHue BajoB C JIETAISIMU MTPOUCXOIUT C TTIOMOIIBIO. ..
A)BTYyJOK O)BMHTOB B)OYypTOB T)IIMOHOK J)BCE OTBETHI
6.3amaua: ITycTh Ha OajKy JIeiiCTByeT BHEIIHUIN n3rubaromuii MomeHT M = 6kH - m
v saemnss cuna F =12xkH, | =1m. Onpepenum peakuun B omopax 4 u B.

CoctaBum YpPaBHCHHUA PaBHOBECHUS MOMCHTOB BCCX BHCIIHHUX CHJI OTHOCHUTCIIBHO

omop A u B

XM, =0, —F-1+m+Rg -3l =0;

19



2-BapuaHt

1. Yto Ha3bIiBaeTCs 000JI0UKOMA?

2. HazoBuTe KOpEeHHbIE BaJbl

A)BaJibl ¢ 3y0UaThIMU KOJIECAaMH  B)Bajibl C My(pTaMu T)Bajbl C IIKUBAMHU JI)HET
OTBETa

3. 3akoH Apxumena

A) Ha nro60¢€ Teno, morpyKeHHOE B KUIKOCTh, I€UCTBYET BHITAIKUBAIOIIAS CUIIA,
paBHas CUJIE TSHKECTH JKUIKOCTH, BEITCCHEHHOW STUM TEJIOM

b) [110THOCTH TEMIOBOTO MOTOKA MPSMO MPONOPIIMOHATBHA PA3HOCTH TEMITEpPaTyp
B) HeB03MOXHO cO3/1aTh MaIlIMHYy, TPOU3BOIAIIYIO0 paboTy, 6€3 TOro, 4To0bI
HKBHUBAJICHTHOE KOJIMYECTBO SHEPTUU JAPYTOro BHIA HE HCUE3ATIO

I') OcyiiecTBieHue nepneTryyMmmoounie BTOporo poja HEBO3MOKHO

J) Het oTBeTa

4. YTo Ha3bIBACTCSI MAIIMHHBIM arperaToM.

5. UTo Ha3bIBaIOT HOPMAIBHBIM HAIPSHKEHUEM TIPU YUCTOM MPSIMOM U3THOE.

6. 3amaua: [TocTpouTh AMIOPY HOPMATBHBIX HAIMPSKEHUUN I CTEPHKHS TOCTOSTHHOTO
CEUCHMSI, HATPY>KEHHOTO MTPOJIOJIbHBIMU CHJIAMHU.

1 A
/ r z fa
7 t
a
[lormepeynoe cedeHne CTEpKHA - KBaApar CcO CTOPOHAMH a=22MM.

Honyctumeble Hanpspkenus [o]=160MIla
3-Bapuanr

1. MaiiTe onpeaenenne u3rudarmeMmy MOMEHTY.

2. YTo Takoe uneanbHas )KUIKOCTD

3. Ins onpeenieHust abCOJIFOTHOTO JaBJICHUsS] HEOOXOAUMO UMETh ITOKa3aHMS
pubOpOB. ..

A) onmHOrO MaHomeTpa 0) MaHOMeTpa M 6apoMeTpa  B) BAKyyMMeETpa U
MaHOMETpa T) OJIHOTO 0apoMeTpa 1) OJHOTO BaKyymMMeETpa

4. [laiiTe onpeaeneHre 3HepreTHYeCKUM MalluHaM.

5. [aiite onpeaeneHue 3y04aTeiM mepeaadam?

6. 3amaua: K crambHOMY Bajly MOCTOSTHHOTO TOMEPEUYHOr0 CEUYEHUSI MPHUIIOKECHBI

AL =13 .Af, =355
YeThIpe BHEIITHUX CKPYUYMBAIOLINX MomeHTa: ~ - 7 kH-mp T2 T

e M =32 oy A =18 .
kH-™m; =72 7 "= xH-Mm; *~ kH-Mm. Onpenenuthb PEaKTUBHBIN MOMEHT,

BO3HHUKAIONIMU B JKECTKOU 3aJeJIKE
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4-BapuaHt

1. JIaTh onpenesnieHne TEpPMUHY KOMILIEKC
2. YcTpolcTBa, IpUMEHSEMbIE JIJIs TIepejadu SHEPTUH OT UCTOYHUKA TUTAHUS K
NOTPEOUTENIO C U3MEHEHHUEM YTJIOBOM CKOPOCTH
A) mepemaun 0) MalmMHBI  B) COGAWHEHUS T) My(pTHI 1) HET OTBETA
3. HazoBure pa3bEMHBIE COEAMHEHNS UX TIPUMEHEHUE.
A) cBapHble 0) KJIeeBbIe B) IIUIMIICBBIE  T) MasHbIE 1) 3aKJICTIOYHBIC
4.YT10 Ha3bIBACTCS 3BEHOM.
5. Uto takoe Bapuatop?
6.3amauva:
PaccuutaTe mnepemauy OT 2JIEKTPOJABUTATENSI K KOPOOKE CKOPOCTEH TOKapHOIO
CTaHKa.
Wcxonnbie naHHbIE:

F, =3xBm
MOIIHOCTB ANEKTPOIBUTATEIA

7,y =1410aen™

YacroTa BpameHus

QJICKTPOABUT'aTCIIA . Hactora BpalllCHUA BECAOMOI'O BaJia

_ -1
iy = 70005 pagora oHOCMeHHasd. O0ecrneynTs MUHUMAJIbHBIE pa3Mepbl

niepeayn.

5-Bapuaunr
1.Yto Ha3biBatoT KpyueHueM KpyTiibiX BaJioB.
2. HazoBuTe nepenauu no crnocoOy nepenayu ABUKEHUS TPEHUEM
A) 3yOuatbie O) YepBSYHbIC B) BUHTOBBIC T) LIEMHBIE J) GPUKIIMOHHBIC
3. Kiterranpie coemMHEHUSI IPUMEHSIFOTCS
4. TermooOMeH COMPUKOCHOBEHUEM MEXKTY KHIKOCTHIO M TBEPIBIM TEIIOM
A) KoHBeKIUsl  0) KOHAYKIMS  B) TEIJIOBOE U3JyYEHUE T) TEIJIOOOMEH  J)HET
OTBETa
5.UTO Ha3bIBAECTCA MEXAHU3MOM.
6. 3agayva:

Kaxyro pabomy W Heobxooumo cosepuwiums, umobwbl nogaiumes KyoOuyeckutl
npeomem Ha 60KOB8YI0 2paHb?
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Wcxonnbie naHHbIE:

Jlnmuaa ~ rpaHm  KyOuWueckoro  mpeaMera  (smmka) a0 = 1 M;
Macca KyOHYECKOT0 npeaMeTa m = 100 KT;
[leHTp TsKeCTH KyOMUYECKOro TIpPEeIMETa pAaCMOJOXKEeH B TOYKE IepeceueHus
JIMaroHaeu;

VcKkopenue cBo6OIHOro NaaeHus IIPUHATE paBHEIM g = 10 M/cex?

6-BapuanTt

1. Ilpumenenne OPUKITMOHHBIX BAPUATOPOB

2. HazoBute nepenaun no cnoco0y nepeaadyu IBHKECHUS 3aleIIICHUEM

A) dpuxionHele ©0) peMEeHHBIE B) 3y04aThle TI') KaHaTHBIC 1) HET OTBETA

3. 3ybuaras nepenaya. JJocTouHCTBa, HEIOCTATKHU.

4. TepMuH — MalllMHA.

5. HazoBuTe mepempaun MexXy IByMs HIIM HECKOJIBKIMHE BaJlaMH, OCYIIECTBISIEMYIO
3alleTJICHUEM C TIOMOIIbIO THOKOM 1IeTH U 3BE3/109EK

A) 3yOuatbie O) YepBSYHbIE B) BUHTOBBIC T) LICTIHBIC 1) PPUKIIMOHHbBIC

6. s m300pakeHHOM Ha cXeMe Mepeaavyn OmpeaeauTh Bpamaomuii moMeHT T2 Ha
BEJIOMOM BaJy.

HNcxonnpie TaHHBIC:

(ol Tl Pl —

=

LN 0)2 T2
MouHocTs Ha BenyuieM Baity P; = 8 kBT;

VYrioBast ckopocTh Benyiiero Basia o1 = 40 paj/cexk;
Koaddunment nonesnoro aericteus nepenayu n = 0,97;
[lepemaTounoe 4nciio nepenayu u = 4.

4.3. BOITPOCBHI K JUOD®EPEHIHUPOBAHHOMY 3AYETY

1. JlaiiTe ompeaeneHUe CHUIIbI PEAKIMU CBA3M W YKAKUTE OCHOBHBIE Cllydau

OIPENICIICHNS HAITPABJIICHUN PEAKIIUN CBA3EH.

Kakag cucrema cvit Ha3bIBaeTCA CXOAAIEncs?

3. Kak omnpenensercs paBHOACUCTBYIOMIAsE CHUCTEMBI  CXOASIIUXCS  CHII
MIOCTPOEHUEM CHJIOBOTO MHOTOYTOJIbHUKA?

4. B yeM CyIIHOCTb T€OMETPUUECKOTO YCIOBUS PABHOBECHS CUCTEMBI CXOISIINXCS
cun?

5. Uto Ha3bIBaeTCs MPOEKIMEN CUIIbI Ha OCh, KaK OMPENeIeTCsl BeJMYMHA U 3HaK
MPOEKIIMU CUJIBI HA OCU KOOpAUHAT? B Kakom ciiydyae MpOEKIUsi CUJIbl HA OCh
paBHa HYJIIO?

N
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14,

15.
16.

17.
18.
19.

20.

21,

22,

23.
24,
25,

26.
217,
28.
29.
30.
31.
32,

ChopmynupyiiTe aHATUTHYECKOE YCIOBHE PABHOBECHS CUCTEMBI CXOISLIUXCS
cui. Hanuimre ypaBHeHHE paBHOBECHS.

UYto Ha3bIBAETCSI MOMEHTOM CHJIbI OTHOCUTENIBHO TAaHHOW TOYKHA? KaKoBBI
pa3mMepHOCTh? B KakoM cilydyae MOMEHT CHJIbI OTHOCUTENBHO PABEH HYIIIO?
Jaiite onpeaenenue napel cuil. Kakoe neiicTBue oHa OKa3bIBaeT Ha TEJO?

Uto Ha3bIBaeTCSI MOMEHTOM Mapbl? Kak mpou3BOIUTCS CIIOXKEHUE mMap?

Nwmeet 1 mapa cuii paBHOJICHCTBYIONTYIO?

UYro HazpiBaeTcs aedopMaiueii pacTsKeHUs, CKATHS?

Kak omnpenenuTs BHYTPEHHIO NPOJOJBHYIO CHJIY B JIO0OOM HONEPEYHOM
ceyeHnH Opyca? UTo Ha3bIBaeTCS SMIOPOM MPOJOJIBHBIX CHII?

Yemy paBHbl HOPMAJIbHBIE  HANpSKEHHUA B TONEPEYHOM  CEYEHUU
pactaruBaeMoro (cxumaemoro) opyca?

YTto Ha3bIBAETCS SMIOPON HOPMAJIBHBIX HAMPSKEHUIN?

Yro Takoe abCOMOTHOE U OTHOCUTENBHOE YuInHEeHue (ykopoueHue)? KakoBa nx
pa3MepHOCTh?

Kak 3anucsiBaercs u popmynupyercs 3akoH ['yka npu pacTskeHuu (CKaThH)?
Kakoii Bug umeer quarpamma pacTsbKeHHs 00paslia MajioyriepoaucTon cramu?
Uro Ha3pBaeTcd MpeAesiaMH: MPONOPUUOHAIBHOCTH, YIPYTOCTH, TEKYYECTH,
IpPOYHOCTU?

Kakumy mokazareisiMu XapakTepu3yeTcs CTETNEeHb IUIACTUYHOCTH Marepuaia’?
Kak onu onpenensrorcs?

Yro Ttakoe nomyckaemoe HanpsbkeHne? Kak oHo BbiOMpaeTcs [l IIACTUYHBIX U
XPYIIKUX MaTepuagoB?

Hanummre pacdyeTHOe YCIOBHME MPOYHOCTH HA PACTSIKEHHUE, CXKATUE [0
JOIYCKAaeMOMY HaIPSIKEHUIO.

N3 kakux maTtepuanoB U3rOTOBJISIIOT A€TAIN MAIINH?

B kakux cinyyasx HeoOXouMa yCTaHOBKA MEXaHUYECKUX Iepenay?

Kakumu ¢akropamu ompenensieTcss BbIOOp TOW WM WHOM MEXaHUYECKOM
nepegavu?

JaitTe knaccupuKauo MEXaHMYECKUX mepead.

YTO Ha3bIBAOT MEPEIATOYHBIM YUCIOM?

Pacckaxkute 0 3yOuaThIX, YEPBSIUYHBIX ,[IEHHBIX, PEMEHHBIX IT€pe1ayuax.

HaiiTe knaccuguKaiuio nepeaay.

OnummTe paboTy KaTKoB (PUKLHUOHHON nepesayu npyu OyKCOBaHUMU.

JlaiiTe onpeAeneHrne NepeaaToyHOro Yncia.

[lepeunciure cTaHAAPTHBIE BUIBI PEMHEN.

4.4, BOITPOCHI K OK3AMEHY

1. Haiite onpenenenue npeamera «MexaHuKay U HA30BUTE €r0 Pa3/Ieibl.

2. YTo u3y4aer cTaTuKu, KHHEMaTHKa, THHAMUKa?

3. JlaiiTe omnpenenieHUe TaKUX MOHSITUN, KAK MEXaHUYECKOE JBU)KEHHE, PaBHOBECHE,
MaTepHuaibHas TOYKa, aOCOIIOTHO TBEPAOE TEJO.

4. JlaiiTe onpeneneHue CUilbl, HA30BUTE€ OCHOBHBIE €€ AJIEMEHTHI, B KAKUX €IMHUIAX
OHa u3MepsieTcs?
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5. UYro wHasbBaerca cuctemoi cun? Kakue cucteMbl CHJT  Ha3bIBAIOTCSA
SKBUBAJICHTHBIMHU M YPABHOBELIEHHBIMU?

6. Kakas cuiia Ha3pIBaeTCsl paBHOACHCTBYIONIEN U YPAaBHOBEIIMBAOLIECH? UX OTIIMYNE
JIpYT OT ApyrTa.

7. ChopMynupyiTe aKCHOMBI CTATUKH U CIEICTBUS U3 HUX

8. UTO Ha3bIBaeTCs CBA3BIO, HAIOKEHHOW Ha TEJO?

9. JlanTe omnpeneneHue CUIbl PEAKIUU CBA3M WM YKAKUTE OCHOBHBIC Clydyau
ONPENICIICHNS HAIIPABJIECHUN PEAKLUN CBI3EH.

10. Kakas cuctema cu1 Ha3bIBaeTCs CXOAAIIECs?

11.Kak onpezensiercsi paBHOAEHCTBYIONAsE CUCTEMbI CXOSIINUXCS CHUII IOCTPOEHUEM
CUJIOBOTO MHOTOYT'OJIbHUKA?

12.B 4emM CyIIHOCTh T€OMETPUUYECKOTIO YCIOBUSI PABHOBECUS CUCTEMBI CXOIAIIMXCS
cun’?

13.YTt0 Ha3bIBaeTCs MPOEKIMEN CUIIBI HA OCh, KAK ONPENCISAETCS BEIMYMHA U 3HAK
MIPOEKLIMK CHUJIBI HA OCH KoopAauHat? B kakoMm ciiydae mpoeKusi CUJibl Ha OCh PaBHA
HYJI0?

14.ChopmynupyiiTe aHATUTHUECKOE YCJIOBHE PABHOBECHS CHUCTEMBI CXOJSIIHUXCS
cuwi. Hanumure ypaBHEeHHE paBHOBECHS.

15. Yto Ha3pIBa€TCS MOMEHTOM CHUJIbI OTHOCUTEIBLHO AaHHOM Touku? KakoBbl
pa3sMepHOCTh? B KakoM cilyyae MOMEHT CHJIbI OTHOCUTEIBLHO PABEH HYJIIO?

16. Hanite onpenenenne napsl cuil. Kakoe nericTBue oHa OKa3bIBaeT Ha TEIO?

17. Yro wHa3piBaeTcsi MOMEHTOM mapbl? Kak mpou3BOOUTCS CIIOXKEHWE mnap?
18.Mmeet 11 mapa cui paBHOICHUCTBYIOLIYIO?

19. Uto 03Ha4aeT MPUBECTH CUCTEMY K JaHHOMY LIEHTPY?

20.Chopmynupyiite TeopeMy BapuHboHa 0 MOMEHTE paBHOIEHCTBYIOIIEH.

21.Kakue ypaBHEHHMS MOYKHO COCTaBUTb I YPaBHOBEUIEHHOM IUIOCKOM
pOU3BOJIbHOU crucTeMbl cui? (Tpu Buaa).

22.Ha30BUTe OCHOBHBIE THITHI OAJIOYHBIX OMOP M YKAKUTE HAMIPABICHUE UX PEAKIIHM.
23.Ilepeunicnure pa3aMvHbIC BUIBI HATPY30K Ha OaJKy.

24. YTo Takoe LEHTP MapajijIeIbHbIX CHJI U KAKOBO €r0 CBOMCTBO?

25. Urto Takoe ueHTp TspkecTu Tena? Hamummre QopMynbl s ompeneseHus
KOOPAMHAT LEHTpPA TSKECTH Tella

26.Kak omnpenemuTs MOJOKEHUE LEHTPOB TSHKECTU MPOCTBIX TIE€OMETPUYECKHUX
Quryp?

27. JlaitiTe onpeeIeHNe KUHEMATUKH.

28.UTo Ha3bpIBaeTCs TPACKTOPHEHN, PACCTOSHHUEM, MYTEM, BPEMEHEM, CKOPOCTHIO U
YCKOpEHUEM?

29 Yto 3HAYNUT 3a1aTh OBMKEHUE TOUKU?

30.Ha3oBute criocoOnl 3a1aHus ABUKECHUS TOUKH.

31.Kakumu KHHEMaTHYECKMMHU TapaMeTpaMH XapaKTEepU3yeTcs IOCTYMAaTeNIbHOE
JIBH>KCHUE U TTOYEMY?

32.3amano ypaBHenume aBwkeHus Tena S=f(t). Kak omnpemensior ckopocTh u
yCKOopeHue?

33.3anumuTe ypaBHEHUS PABHOMEPHOTO, PABHOMEPEMEHHOTO, BpallaTEIbHOIO
JIBMKCHUM TBEPAOTO TEA.
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34.. OOBSACHUTE PA3HUILY MEXAY MOHATUAMU «UHEPTHOCTb» M «CUJIa HHEPLIUN.
35.K kakuMm TesiaM MpUJIoKeHa CUila MHEPIUH, KaK HampaBjeHa U 1o Kakou popmyie
MOKET OBbITh paccunuTaHa’?

36.. B ueM 3akiir04aeTCs NPUHLMI KHHETOCTATUKA?

37.3amaH0 ypaBHEHHE [BHKCHHMS MaTepualbHOM Toukm S=8,6t2. Ompenmenute
YCKOPEHHE TOYKH B KOHIIE IECATON CEKYHIbI IBHKEHUSI.

38.Ilox aeiicTBMEM MOCTOSIHHOM CHJIBI MaTepuaibHasl TOYKAa Maccoil 5 Kr mpuooOpesna
CKOpOCTh 12 M/c 3a 6 ¢. Onpenenurte Cuity, IeUCTBYIONIYIO HA TOUKY.

39. UYemy paBHa paboTa MOCTOSSHHON CHJIBI MPU MNPSIMOJUHEHUHOM JBUKEHUU?
Kakumu eqununamu usmepsercs padora?

40.Yto Takoe MomHocTh? Kaknumu equaunamu ona uzMepsierca? Hanumure
bopMyITy MOIITHOCTH.

41.Yrto Ha3pIBaeTCS MEXaHUYECKUM KOX(PUIIMEHTOM Mosie3Horo naeicTBusi? Kak on
onpexaensiercs?

42.HazoBute BuAbl TpeHUA. OnpenenuTe 3aKOH TPEHUS CKOJIbKECHUS

43. Jlaiite onpenenenue Hayku « CONpOTHBIECHUE MATEPUATIOBY ?

44910 NOHMMAKOT MOJ HPOYHOCTHIO, KECTKOCTBIO, YCTOWYMBOCTBIO JJIEMEHTA
KOHCTPYKIIMU?

45 Kakue nedopmaniny Ha3bIBalOTCS YIIPYTUMU U KaKue MIIACTUYHBIMU?

46. Kak knaccu(puuupyroTcs BHEIIHUE CUJTBI, NEHCTBYIOLIUE HA KOHCTPYKIIUIO?
47.YT1o Takoe BHYTPEHHHUE CUJIBI?

48.ChopMynupyiiTe OCHOBHBIC TUIIOTE3bI U IOMYIIEHUS O CBOMCTBAX MaTEPUAJIOB.
49.B 4yem CylIHOCTh METOAA CEUYCHUI?

50.0OxapakTepu3yiiTe BHYTPEHHHE CHUJIOBbIE (PAKTOPhI, MOTYyIIHME BO3HUKHYTH B
MONEPEYHBIX CeUEHUsIX Opyca

51. Yro HaspiBaeTcsd HanpsDKEHWEM B JaHHOM Touke cedyeHua? KakoBa ero
pa3MepHOCTh?

52. Uto Takoe HOpMallbHOE M KacarelibHOe HampsbkeHus? Kak oHu HeMcTBYIOT B
paccMaTpUBAEMBbIX CEYEHUSIX TBEPAOIO Tena?

53. Uto Ha3wpIBaeTCs JAePopMaluei pacTsKEHUs, CKATHS?

54 Kak onpeaenutb BHYTPEHHIOIO MPOJI0JIbHYIO CHITY B JTF0OOM MONEPEYHOM CEUEHUHN
Opyca? UTo Ha3bIBaeTCS AMIOPO MPOTIOTBHBIX CHIT?

55.Yemy paBHBI HOPMAJIbHBIE HANIPSKEHHS B MIONIEPEYHOM CEUYEHHH PACTATHBAEMOIO
(cxxumaemoro) Opyca? Uto Ha3bIBaeTCA SIMIOPON HOPMAJIbHBIX HANIPSKEHUH ?

56.Ut0 Takoe abCOJIIOTHOE U OTHOCHUTENIbHOE yauHeHue (ykopodenue)? KakoBa ux
pa3MepHOCTh?

57.Kak 3anuceiBaercs u popmynupyercs 3akoH ['yka npu pacTspkeHUH (CKaTum)?
58.Kakoii Bua uMeeT quarpaMma pacTsKeHrs o0pasia ManoyriaepoaucToi cranm?
59.Yto Ha3bIBaeTCs MpenesaMu: MNPONOPUUOHATBHOCTH, YIPYTOCTH, TEKYYeCTH,
MPOYHOCTU?

60.Kaknmu nokaszaTeiasiMi XapaKTEpHU3YEeTCsl CTENEeHb IIacTUYHOCTH Matepuana? Kak
OHM OTPENIENA0TCA?

61.Yto Takoe momyckaemoe HampspkeHune? Kak oHO BeIOMpaeTcs i MIIACTUYHBIX U
XPYIKUX MaTtepuaaoB?
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62. Hamummure pacyeTHOE YCIOBHE IPOYHOCTHM HA PACTSHKEHHUE, CHKATHE 110
JOIyCKaeMOMY HAIIPSKEHUIO.

63.Kakue Tpu 3amauu pacdyera Ha IPOYHOCTb MOKHO PEUIMTh, HCIHOJB3YysS 3TO
yCci0BuUe?

64. B dyem cCymHOCTH MeETOAA pacyeTa IO NPEAEIbHBIM  COCTOSHUSAM?
Oxapaktepu3yiTe ABE IpymHIibl MPEAENbHBIX COCTOSIHUM, ycTaHoBIeHHbIX CHull I1-
A.10-71.

65. Hamumure pacyeTHOE YCIOBUME IMPOYHOCTH HA PACTSDKEHHE, CHKATHE 10
IPENEIbHOMY COCTOSTHUIO.

66.KaKkue BHYTPEHHUE CHJIOBBIC (DaKTOPHI BO3HUKAIOT MIPU CIBUTE U CMSATUU?

67.Kak y4ecTb KOJMYECTBO JETaJIel, UCIOJb30BaHHBIX JJIs1 IEpEeAaun Harpy3Ku npu
pacyeTax Ha CABUT U CMATHE?

68.UeM oTinyaercs pacyeT Ha MPOYHOCTb IPH CABUIE€ OJHOCPE3HOW 3aKJIENKH OT
JIBYXCPE3HOU?

69. Uto Ha3bpIBae€TCAd OCEBBIM, MOJSIPHBIM M LEHTPOOEKHBIM MOMEHTaAMH HHEPLUU
ceyeHusa? KakoBa ux pasmMepHOCTb?

70.KakoBa 3aBUCUMOCTb MEXJAY MOMEHTaMH HHEpPLUUU OTHOCHUTEIBHO JBYX
HapaJyIebHBIX OCEH, U3 KOTOPBIX OJIHA LIEHTpaIbHAas?

71.Yemy paBHBI OCEBbIE MOMEHTHl HMHEPLUHU IPOCTBIX TI'€OMETPUUECKUX (UTYP:
MpAMOYTOJIbHUKA, Kpyra, KBaapara?

72.Kakue ocu Ha3bIBaIOTCS IIABHBIMUA LIEHTPAJIBHBIMU OCSIMU MHEPLIUN?

73. Kak Ha3pIBaeTCs HAPSHKEHHOE COCTOSIHUE, BOSHUKAIOIIEE ITPU KPyYEHUHN Bayia?
74.Kakas cBA3b MEXK]y YIJIOM CIABUTA U YTJIOM 3aKPy4YHBAHHUS?

75.Kaxk pacnipenensercs KacaTeJIbHOE HANPSKEHUE TPU KPyYEeHU N ?

76.Yt0 Takoe MOJSApHBIA MOMEHT WHepuuu? Hanummre dopmyny uisi pacuera
MOJIIPHOTO MOMEHTA UHEPLIMHU JIJIS1 KpYTa.

77 Ilouemy nna pgetaneid, paboTalOMUX Ha KpPYyYEeHHE, BBIOMPAIOT KpPYTJioe
MonepeyHoe ceueHue?

78.B ueM 3aKiIro4aeTcs pacyeT Ha MPOYHOCTh U KECTKOCTh IPH KPYUEHUU?

79. llepeuncnute BUAbI M3TUOO0B. J[aiiTe XapaKTEPUCTUKY KaXKIOMY.

80.Kakue BHyTpeHHHE CHJIOBbIE (PAKTOPHI BO3HHUKAIOT B TIONEPEUHBIX CEUECHUSAX
Opyca npu ero npsMo M MOMEePeyHOM U3ruode?

81.UTo Ha3pIBaeTCs MOMEPEYHOM CUJIOM M 4yeMy oHa paBHa? YUTo Takoe smropa
MONIEPEYHBIX CHJT?

82.Yt0o Ha3pIBaeTCsl M3rMOalOIIMM MOMEHTOM M 4eMy OH paBeH? UTo Takoe smropa
A3ru0arommux MOMEHTOB?

83.Pacckaxxutre 0 cnoco0ax MOCTPOCHMS 3IMIOP MOMEPEUYHBIX CHJI U HU3THOAIOIIMX
MOMEHTOB.

84.I1lepeuncnuTe mpaBuia IpU NOCTPOCHUH 3MIOP MOMEPEYHBIX CUII U U3THOAIOIIUX
MOMEHTOB.

85.IlpuBeaute GpopMyity ISt ONIPEACIICHUS] HOPMAJIbHBIX HAMPSKEHUHN B TMTOTIEPEUHOM
ceueHuu opyca.

86.UT0 Takoe OCEBOl MOMEHT CONPOTUBIICHUS CEUCHUS OalKh, KaKoBa €ro
pa3MepHOCTh U (pU3UUecKasi CyIIHOCTh?
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87.Kakue rumore3pl NPOYHOCTU HCMOJB3YKOTCA I ONPEAEIECHUsS] YKBUBAJIECHTHOIO
HanpsHKEHUs ?

88. Kakue rmoniaan u Kakue HaIrpsKeHHsT Ha3bIBAOT IJ1aBHBIMU?

89.B Kakux ciydasxX BO3HUKAIOT NPEACIbHBIE HAMNPSHKEHHBIE COCTOSHHS Y
IJIJACTUYHBIX U XPYHKUX MAaTEPUATIOB?

90.ITosicHnTE HA3HAYEHUS TEOPUI TPOUYHOCTH.

91.Yt0 Takoe 3KBUBAJICHTHOE HAIPSKEHUE?

92 .Hanummte (popMyIasl 1S pacueTa SKBUBAJIECHTHBIX HAMIPSDKEHUI IPHU pacyeTax 1o
TEOPUU MAaKCUMAJIbHBIX KacaTeIbHBIX HAMPSHKECHUH.

93. Haz0BuTE OCHOBHBIE TUIIBI MAIIIUH.

94 Yto HazbiBaeTcs Aetanbio? COOpOUHOM equHUTICH?

95.Kakue TpeOoBaHUs MPEABSIBISIOTCS K KOHCTPYKITUSAM JeTanei Maliua?

96.0T7 Kakux (PaKTOpPOB 3aBUCUT BBIOOp Marepuana s W3rOTOBJICHMS JAeTaliel
MalIluH?

97.113 kakux MaTepuagoB U3TOTOBISIOT ACTAIN MAlIUH?

98. B kakux ciiydasix HeoOXoarMa YCTaHOBKa MEXaHUUYECKHX Tepeaay?

99 Kakumu Qakropamu ompeaensieTcss BbIOOp TOW WJIM HHOM MEXaHMYECKOU
nepenadn’?

100.daiiTe kaccuduKaIio MEXaHHYeCKUX mepe/iay.

101.Y10 Ha3pIBaIOT NEpEIATOYHBIM YUCIOM?

102.PacckaxuTe 0 3y04aThIX ,9epBIYHBIX ,IICHHBIX, PEMEHHBIX TIEpeIadax.

103. JlaitTe kaccudukaiiuio nepeaay.

104.0Onumute paboTy KaTKOB (GPUKIIMOHHOM Mepeiaun Npyu OyKCOBaHUHU.

105.1aiiTe onpenesieHNe NEPEAATOUYHOTO YUCIIA.

106.I1epeuncnure cTaHIapTHBIE BUIBI PEMHEN.

107.Mo>HO /11 HaJieBaTh KJIIMHOBBIE PEMHHU, HE COJIMKas LIKUBBI Iepeaay?

108. TIlepeuncnauTe MOCTOMHCTBA 3yO4YaTOW TMepelaud IO CPABHEHUIO C paHee
U3YYCHHOW (PPUKITMOHHOMN Mepeaayuei.

109.Haueptute BUIBI TMepelad B COOTBETCTBUU C MPHUHITHIMU YCIOBHBIMU
0003HAaYCHUSAMH.

110.MoxXHO 7 TPUMEHUTH [JIsi WU3TOTOBJICHHS Taphl 3yOuyaThIX KOJIEC Ppa3HBIN
mMarepuan’?

111.3anumuTe B KOHCIIEKT OCHOBHBIE MMapaMeTPhl 3y0UaTOro 3areraeHus.
112.Ykaxxute OCHOBHBIE JIOCTOMHCTBA W HEJOCTATKA UEMHOW Mepenadyu Io
CpPaBHEHHH C IPYTUMU U3BECTHBIMU BUAAMU Tepeay.

113.ITouemy B Besocuneie MpUMEHSIETCA LIENHAs epeaayda’

114.Kak nossicuts KIIJ] nuennoit nepenaun?

115. B yem oTamume oceit OT BajnoB?

116.Kakue nedopmaniuv MCHBITHIBAIOT Bajbl MO JCUCTBUEM MPHUIOKEHHBIX K HUM
Harpy3ok?

117.11o xakoit hopMyre ONpeAeNISIOT MAMETP OCH B OTTACHOM CEYCHUU?

118.11o kakoit hopMyIie onpeaensoT TMaMmeTp Baja?

119.Kakue 3tamnbl pacyeTa BBITOIHSIIOTCS IPU IPOCKTUPOBAHUH BaJIOB?

120. Jlyist uero B KOpIyce NOAIIMITHUKA MPETyCMaTPUBAIOT 3a30PbI?
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121.C y4eToM IOCTOMHCTB M HEIOCTATKOB MOIIIMIIHUKOB KAY€HUS U CKOJIbKEHHS
Ha30BUTE MAIIIMHBI, B KOTOPBIX UX MOXHO ITPUMEHSATD.

122.YeM oTandaroTcs MOAIIMITHUKN KQUeHUS OT ITOAIIUITHUKOB CKOJIBKCHU?

123. Kakue coeqmHeHns Ha3bIBAIOTCS ITOABHKHBIMHU, KaKHe - HETIOABHKHBIMHU ?
124 . Kakue coeIMHEHUsI HA3bIBAIOTCA Pa3bEMHBIMU, KAKUE - HEPA3bEMHBIMU?
125.Kakue Bbl 3HaeTe CpeACTBa MPOTUB CAMOOTBUHYMBAHUSA racK?

126. HazoBuTE OCHOBHBIE TOHSTHUS U ONPEICICHUS.

127.Ha3oBHUTE OCHOBHBIE ¥ BCIIOMOTaTEJILHBIEC CBOMCTBA JKUIKOCTH.

128.3anumuTe OCHOBHOE ypaBHEHUE THIPOCTATUKH.

129.1lpn kakoM 3HadueHMM uyuciaa PelHOmbAca pEXUM JBUKEHHUS KUJIKOCTH
JaMUHAPHBINA?

130.Ilepeuncnaure noTEPU HANIOPA MPH IBUKEHUU KUIKOCTH.

131.Ilepeuncaure BUIBI ABUKEHHUS )KUIKOCTH.

132./laifTe OCHOBHBIE apaMETPbl COCTOSIHUA UICATbHBIX T'a30B.

133.YeM oTnnuaeTcs uealibHbIN Ta3 OT peaibHOTO?

134.1aiiTe onpenesieHns Ta30BbIX 3aKOHOB.

135.3anumute | u Il 3akoHbBI TEpMOAMHAMUKH.
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5. 9TAJIOHBI OTBETOB /UIs1 KOHTPOJIBHBIX CPE30OB

KonTtpoabHblii cpe3 (2 kype 3 cemecTp)

Bapuanr 1

1. Hayka 0 MEXaHWYECKOM JBHYKEHUU U B3aUMOJECUCTBUU MAaTEPUAIBHBIX TEJ
Ha3bIBACTCS MexaHukou. Mexanuueckum OsudiceHuem Ha3bIBalOT IIPOUCXOJAIIEE C
TEYEHHEM BPEMEHH W3MEHEHHME B3aWMHOIO IIOJIOKEHUS MATEPHAIBHBIX TEI B
IIPOCTpaHCTBE. Tak Kak COCTOSHHME IOKOSl €CTh YaCTHBIM CIIy4all MEXaHHYECKOIo
JNBIWKEHUSA, TO B 3aJadyy TEOPETHYECKOW MEXaHUKH BXOIWUT TAaKKE H3Y4YCHHE
paBHOBECHsI MaTepHAIBHBIX Teil. [Io MeXxaHM4YeCKUM B3aMMOJICHCTBUEM IOHUMAKOT
T€ NEUCTBUS MATEPUAIBHBIX TEJ APYT Ha Ipyra, B Pe3yJIbTaTe KOTOPBIX IIPOUCXOIUT
W3MCHEHHE JBIKCHUS 3TUX Tell WM U3MEHeHHe ux Gopmsal (1edopmarnus).

[IpumepamMu MEXAHMYECKOTO JBW)KEHHSI B IPHUPOJAC SIBISIIOTCA JBHYKECHUE
HEOECHBIX TeJ, KoJieOaHUsl 3eMHOM KOpPbI, BO3YIIHbIE U MOPCKUE TE€UCHHUS U T.II., a B
TEXHUKE — JIBUKEHUE PA3JINYHBIX HA3EMHBIX WMJIM BOJHBIX TPAHCIOPTHBIX CPEICTB U
JIETATEIBHBIX aIlllapaToB, JIBMKCHUE YaCTEH BCEBO3MOKHBIX MAIVH, MEXAHU3MOB U
JBUTATENEH, AeopMalnsl 3IEMEHTOB TE€X WM MHBIX KOHCTPYKLHHA U COOPYKEHUH,
TEYEHHE JKUJIKOCTH M Ta30B W MHoroe apyroe. Ilpumepamm ke MEXaHHYECKUX
B3aMMOJICHCTBUM SIBIIFOTCS B3aWMHBIE NPUTSHKEHUS MATEPUAIIBHBIX TEN 10 3aKOHY
BCEMHPHOTO  TSTOTEHWS, B3aUMHBIE  JaBJIEHUS  CONpHUKAacalommxcda  (Win
COyAapsIFOLIUXCsI) TEN, BO3ACHCTBUS YaCTHUL KUJAKOCTU M ra3a Jpyr Ha Jpyra W Ha
JOBWKYILHECS WIN IIOKOSIUECS B HUX TeJIa U T. 1.

2. COBOKYITHOCTb CHJI, IPUJIOKEHHBIX K TEIy, Ha3bIBaeTCs cucreMor cui. Eciu
BCE CHJIBbI JIE)KAT B OJHOM IUIOCKOCTH, TO TaKas CUCTEMa CUJI Ha3bIBACTCs IIJIOCKOM.
Ecnu cunbl He nexaTr B OJHOM IJIOCKOCTH, TO OHM OOpa3yloT NMPOCTPAHCTBEHHYIO
cucreMy cui. Teno, KOTOpoe€ W3 [JaHHOIO IIOJIOKEHUS MOYKET IEPEMECTUTHCA B
T1000€ TMOJIOKEHUE B MPOCTPAHCTBE, HA3BIBAETCS CBOOOAHBIM TEJIOM. J[Be CHUCTEMBI
CUJI Ha3bIBAIOT HDKBUBAJICHTHBIMM OJIHA APYIOW, €CIM KaXaas U3 HUX, AEUCTBYS IO
OTHEJIBHOCTH, MOXET COOOLUIUTH IOKOSILEMYCsl Tely OJHO MU TO  XKe

JIBUKEHUE (F11F31F3,) o« @1@: )

B

Cucrema cui, noJ AEUCTBUEM KOTOPOU MOKOSIIEECS TEIO HE U3MEHAET CBOETO

COCTOSIHMSI TIOKOs, Ha3bIBA€TCA YpPAaBHOBELIECHHOW WJIM SKBHUBAJICHTHOM HYIIO —
(FljF:J...Fan 0

3. 3aKoHBI  CyXOTro TPEHHS CBOIATCA K  CICAYIOIMEMY: MaKCHMajbHa

cuJia TPEHUS MOKOS, a TAKXKE 3aBUCAT OT IUIOIIANA COMPUKOCHOBEHUS TPYIIUXCS TEI

U OKa3bIBAIOTCS  MPUOJM3UTEIBLHO  MPOMOPIMOHATBHBIMA  BEJIIMYUHE  CHJIBI

HOPMAQJIBHOTO JIABJCHUS, MPWKUMAIOIMIEH TpyIIHecs TIOBEPXHOCTH JPYyr K

JIpyry: Fror RE . be3pazmepHsiii kodhpurreHT MPONOPLUHOHAIBHOCTH k

Ha3zbIBaeTCs KOA(PHUIIMEHTOM TpeHUS (COOTBETCTBEHHO MOKOS WM CKOJIbKeHUs). OH
3aBUCUT OT TPHUPOABI U COCTOSHUS TPYIIMXCS TMOBEPXHOCTEH, B YACTHOCTH OT HMX
mepoxoBatoctu. B Ciyuae ckonmbxenus kodpduruent Tperus sBisiics GyHKIAEH
ckopoctu.Bo MHOTMX ciydasx poJib TpEHUS KpaliHe OTpHUIlATeIbHA, W TPUXOIUTCS
MPUHUMAThL MEpPbl K TOMY, YTOOBI MO BO3MOXKHOCTH €ro ociaduth. Tak oOcTowr,
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HanpuUMep, JeJI0 C TPEHHUEM B TOIIUITHAKAX WJIM C TPEHUEM MEXIY BTYJIKOW KoJieca
U OCBIO.
4. Axkcuoma — (Ompegenser mpaBujia  CIOXKEHHS  JIBYX  CHJI):

PaBHOAECHCTBYIOIIAS JIBYX CHJI NMPUIOKEHHAA K OJHOW TOYKE, MPUJIOKEHA B 3TOU

TOYKC, ABJIICTCA IUATI'OHAJIBIO ITapaJlJICIIOrpaMMa ITIOCTPOCHHOI'O Ha 9THUX CHUJIAX.

F2=F’+F/ —2xF xF,xcos(180° — ) ,
c0s(180 — @) = —cos ¢

FS=F*+F/ +2xF xF,xcosg

F2=F2+F2+2xF, xcose - [1o mpaBuiIy TpeyrompHHKA.

[F
2

F<= [0590° =0

5. Onpenenure npoekuuto = ()

6.3agaua:
Pemienue.

HaxoauMm yrioBoe yCKkOpeHHe U3 ypaBHEHHUS paBHOTIEPEMEHHOTO JIBHXKCHUSI.

E xt? 2¢ Et2
Q o 5 2 Q 5
27 /M 314x3600
W=—="—=2""""""" _376.8pa0
60 30 pa

0 = oxt=376,8x120 = 45216

_ 2x 45216 6,28 pao
14400 c?
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Bapuanr 2

1.B cratuke u3y4arorcs METOAbI MPeoOpa3oBaHus OAHUX COBOKYIHOCTEM CHII
B JIpyrue, SKBHBAJCHTHBIC JAHHBIM, BBISICHSIOTCS YCJIOBHUS PaBHOBECHSA, a TaKXKe
ONPENEIAIOTCA BO3MOJYKHBIE IIOJIOKEHMS paBHOBecHsA. B nmanpHeWmeM 1on
PaBHOBECHEM MAaTEPHAIIBHOIO TeJa MOJAPAa3yMEBAETCS €ro MOKOW OTHOCHTEIBHO
HEKOTOpPOW BBIOPAHHOM CHUCTEMBI OTCYETa, T.€. PACCMATPUBAETCA OTHOCHTEIHHOE
PABHOBECHE U ITOKOM.

B kxnHemaTtMke IBW)KEHHE TeJl pacCMaTpUBACTCA C YHMCTO I€OMETPHUYECKON
TOYKH 3pEHMsI, T.€. 0€3 yueTa CHIIOBBIX B3aUMOJEHCTBUN Mexay Tenamu. Hemapom
KMHEMAaTUKy Ha3bIBAIOT MHOIAA «T€OMETPUEHN IBHKEHUS», BKIKOYAIOLIEH, KOHEUHO,
NoHATHE BpeMeHU. (OCHOBHBIMU XapaKTEPUCTUKAMHU JIBJKCHHM B KUHEMAaTHKE
SBJIAFOTCS: TPACKTOPHSL, POUICHHBIN IIyTh, CKOPOCTh U YCKOPEHUE ABUKCHUS.

B 1uHaMuMke JABWXKEHHME TEJI HM3y4aeTcd B CBSA3M C  CHJIOBBIMH
B3aMMOJICUCTBUAMU MEXAY TeaaMu. bonee noapoOHbie CBEASHUS O 3a7a4ax CTaTUKH,
KMHEMaTUKU U JUHAMUKHA OyJIyT 1IaHbl B COOTBETCTBYIOIIMX pa3fenax Kypca.

2. Mexanuueckum osudicenuem Ha3bIBAIOT MIPOUCXOMSIIEE C TEUEHUEM BPEMEHU
W3MEHEHUE B3aMMHOI'O TOJIO)KEHHS] MAaTepUajbHBIX TEJI B MPOCTpPaHCTBE. Tak Kak
COCTOSIHUE TIOKOSI €CTh YaCTHBIM cllydail MEXaHMYECKOro JBHUKEHHUSA, TO B 3aJady
TEOPETHUYECKON MEXAaHUKU BXOJIUT TaKKE M3yUYEHHUE PABHOBECUSI MATEPHAIbHBIX TEJ.
[Tox MEXaHMYECKUM B3aUMOJEUCTBUEM IOHUMAIOT T€ JEUCTBUS MaTE€pUAIbHBIX TEN
JIpyr Ha JIpyra, B pe3yJbTaTe KOTOPBIX IMPOUCXOAUT U3MEHEHUE JBMXKCHUS 3THX TEIl
WU U3MeHeHne ux GpopMmel (1edopmarius).

[IpumepamMu MEXAHMYECKOTO JBM)KEHHSI B NPHUPOJAE SIBISIIOTCA JBHYKECHUE
HEOECHBIX TeJl, KoJieOaHUsl 3eMHOM KOpPbI, BO3YLIHbIE U MOPCKUE TEUEHHUS U T.II., a B
TEXHUKE — JIBMDKCHHUE PA3JINYHBIX HA3EMHBIX WJIA BOJHBIX TPAHCIOPTHBIX CPEICTB U
JIETaTENIbHBIX annapaTroB, JBWKEHUE YacTel BCEBO3MOKHBIX MAIllMH, MEXaHU3MOB U
JBUTATENEH, AedopMalysl 3JIEMEHTOB TE€X WM MHBIX KOHCTPYKLUUWA U COOPYKEHU,
TEYEHUE >KHUJIKOCTHU W Ta30B W MHoroe napyroe. llpumepamMu ke MeEXaHHMUECKHX
B3aMMOJICUCTBUI SIBJISIIOTCS B3aUMHBIE MPUTSKEHUS MATEPUAIbHBIX TEN MO 3aKOHY
BCEMHPHOTO  TSTOTEHHUS, B3aUMHbBIE  JaBJIEHUS  CONpHUKAacalommxca  (Win
COyAapsItOLUIMXCs) TeN, BO3AECHCTBUS YaCTHI] KUIKOCTH U Ta3a ApPYyr Ha JIpyra U Ha
JBUKYIIMECS WIIA MOKOSLIUECS B HUX TeJa U T.JI.
3.Cuna - 3TO BEKTOpHAas BEJIMYMHA, U JEHCTBUE CHIIbI HA JAHHOE TEJIO B PE3yJIbTATE
KOTOPOTO JIaHHOE TEJIO0 MPUXOAUT B ABMkeHHUe. Onpenensercs Tpems pakrtopamu: 1)
UucnoBbIM 3HAUCHHUEM, 2) HAMPABJICHUEM, 3) TOUKOW MPUIIOKECHUS.

[FI- Hetoron — [H], Kr/c =9,81 H=10 H, KH = 1000 H,

MH = 1000000 H, 1H = 0,1 Kr/c
4.Kakas u3 3a/laHHbIX CHCTEM YpaBHOBELIEHA?

CKOJIBKO CHJI BXOJIUT B KAXKyI0 cucTteMy? (A)- ypaBHOBEIIEHA 3-CHUJIbI

(b)-2 cunbt
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5.Vkaxure IMPOCKIHWIO CUJIbI HA OCb KOOpAMWHAT.

- b
TR T
4 FxmC054, —¥
6.3agava:

I'py3 maccon =50 kr mepeMemaercss MO TOPU3OHTAJIBHOM IIJIOCKOCTH IIOJ
nevicteueM cuibl F=300 H, nanpaBiaenHod mox yriioMm a=30° K TOPU3OHTAIU
(puc.12). Koaddunment tpenus rpysa o miockocts u=0,1. Onpenenurs yCKOpeHue,

C KOTOPBIM ABWIKCTCS I'Py3.

R
VpaBHEeHUE IBUKEHHS Tema e~

BriGepem HampaBiieHUs OCei X MY U CIIPOCIIUPYEM HA HUX CUIIBI U YCKOPEHHE:

s

{ ma = Feosa — E
0=—-mg+ N+ Fsina'

[Mockombky Frp=pN, a w3 Broporo ypaaenus N=mg-Fsino, to Fy,=p(mg-

1
. = —- [Feosa — — Fsina)] =
Fsina). Torga u3 nepBoro ypaBHeHHUsI yCKOpeHI/Ieﬂ m [Feosa = p(mg = Fsina)]

_300-0,87 —0,1(50-9,8 — 300 -0,5)
N 50

= 4,54 m/c’.
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Bapuanr 3
1.CnenoBaTenbHO,  PaBHOJCUCTBYIOIIAS ~ CHUCTEMbl  CXOJSIIMXCA  CHII

n300pakaeTcss B BHIOpAaHHOM MacilTade 3aMbIKaroIeld CHUIIOBOIO MHOTOYTOJIbHUKA,
MIOCTPOECHHOT'O Ha COCTABJISAIONINX CHUJIAX.

Haxoxnenue paBHOACHCTBYIOIIEH CHUCTEMBI CXOMSIIUMXCA CHJI MO TMPABUITY
CHUJIOBOTO MHOTOYTOJIbHUKA HAa3bIBA€TCA BEKTOPHBIM MM TE€OMETPUYECKUM
CJIOKEHHUEM CHII.

PaBHO€EMCTBYIOIIAA 3TUX CXOISIIUXCS CHII IOCTPOCHA!

-

F2=F1+F2+Fs

2. 3 Axcumoma: (OcHoBa s mpeoOpa3oBaHUS CHJI): HE HapyIas
MEXaHHYECKOTO COCTOSIHHUS aO0COJIOTHO TBEPIOTO Teja K HEMY MOXHO IPHIIOKUTH
WIK OTOPOCHUTH OT HEro0 YpPaBHOBEIICHHYIO CHCTEMY CHIL.

1

Fa hy

Fy F2

BekTopsl, KOTOpbIE MOKHO MEPEHOCHUTh IO JIMHU HMX JIEUCTBUSA Ha3bIBAIOTCS
CKOJIB3SIITUMH.

3. LIeHTpHI TSHKECTH TEOMETPUIECKUX DUTYP.

DTO Takas TOUKa B TBEPJOM TeJie, JBIKEHUE KOTOPOU MOXKHO paccMaTpUBATh
Kak JIBUKCHHE TEJa B LIEJIOM.

LenTp Mace (LEHTP HHEPIMH, GAPULICHTP) B MEXAHUKE — 3TO FEOMETPHYCCKAsT
TOYKa, XapakTepusylollas JBW)KEHUE Teja WM CHUCTEMbl YacTHI] KakK IeJIoro.
[Tonoxenue 1eHTpa Macc (IEHTpa WHEPIMH) B KJIACCHUYECKOW MEXaHUKe
ompeeNsieTcs cienyomuM oopasom. LleHTpbl Macc ogHOPOIHBIX GUryp Y oTpeska
— cepeauHa. Y MHOTOYTOJIbBHUKOB (KaK CIUIOIIHBIX TUIOCKUX (PUTyp, TaK U KapKaCOB)
: Y mapajuiesiorpaMMa — II€PECEYEHUE AUaroHajeu. Y TpEeyrojibHUKa — TOYKa
nepecevyeHus MeauaH (LEHTpoua), Y TPaBUIBHOTO MHOTOYTOJIBHUKA — IEHTP
MOBOPOTHOM CHUMMETpUU. B MexaHWke [ABWKEHHE TBEPAOrO Tella MOXKHO
paccMaTpuBaTh KaK CYINEPIIO3UIMIO JBHXKEHUS IIEHTpa MacC M BpaIATEIbHOTO

JBIDKEHHUS T€1a BOKPYT €T0 LEHTPa Macc.
sin o
X, =0C=R——v,=0
a

4. CuIibl TpeHUS TOSBIISIIOTCS TPU TEPEMENIEHUH COMPUKACAIOMIMXCS Tel WM HUX
yacTel Jpyr OTHOCUTENbHO Apyra. TpeHue, BO3HUKAIOUIEe MPU OTHOCUTEIHHOM
MEePEMEIIICHUH JBYX COMPHUKACAIOUINXCS TEJI, HA3bIBACTCS BHEIIHUM; TPEHHE MEXKITY
Y4acTSMH OJHOTO W TOTO e CIUIONIHOTO TeJjia (HanmpuMmep, KUAKOCTH UK ra3a) HOCUT
Ha3BaHHE BHYTPEHHETO TpPEHUS. Cuny TpEHusl, BO3HUKAIOIIYIO
MIPY IBYDKCHHUH TBEPJIOTO Tela OTHOCUTENBHO JKUIKOW WM Ta3000pa3HON Cpenbl,
CJieyeT OTHECTH K KaTErOpHH CHJI BHYTPEHHErO TPEHHUsI, TOCKOJIbKY B 3TOM CIydae
CJIOM Cpelibl, HEMOCPEICTBEHHO COMPHUKACAIOIIMECS C TEJIOM, BOBJICKAIOTCS MM B
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JBIDKEHHUE C TOU JK€ CKOPOCThIO, KAKYI0 UMEET TEeJI0, M Ha JIBUYKEHHUE TeJla OKa3bIBaeT
BIIMSTHUE TPEHUE MEXKy STUMHU U BHEIIIHUMHU 10 OTHOIIIEHUIO K HUM CJIOSIMH CPE/JIbl.
1) CBs13b B BHJIE IVIAJKOM IIIOCKOCTH 0€3 TPEHUSI.

F1

2) CBsi3b B BUIC KOHTAKTa IWIHHIPHYSCKOHN MM IIIAPOBOM TOBEPXHOCTH.

2

3) CBs13b B BUJIC MIEPOXOBATOM IJIOCKOCTH.

Rn — cuna neprieHAMKyIsSpHA MII0CKOCTH. Rt — cmita TpeHus.
R — peakuus cBsa3u. R = Rn+Rt
4) I'mOKast CBsI3b: BEPEBKOM HITH TPOCOM.

5) CBs3p B BHJIE KECTKOTO MPSIMOTO CTEPXKHS C IMAPHUPHBIM 3aKpEIUICHUEM
KOHIIOB.

6) CBs3b OCYIIECTBIISIETCS peOPOM IBYXTPAHHOT'O YIJIa MM TOUCYHOH OMOPBHI.

-

S
F==[05¢1B0-A2
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6.3agaua

Penienue.
R Fo =Fy +Fpy +Fy +F, =—120H

OtBeT: F,, =-120H

110

=110

Bapuant 4
1. IlpuBenenune cunpl K 3amaHHOMY LEHTPY. CHIly MOXHO IEPEHOCHUTH

napasuielibHO camMoi ce0e B JII00yI0 TOUKY TBEPAOro Tela, J00aBJsis IPU STOM Mapy
CHUJI, BEKTOPHBI MOMEHT KOTOPOM paBeH BEKTOPHOMY MOMEHTY NEPEHOCUMOM CHJIBI
OTHOCHUTEJIbHO HOBOW TOYKH MPUIIOKEHUS CHUIIBIL.

Teopema Ilyanco. JI1oOyro HpOU3BOJBHYIO CUCTEMY CHII, JEHCTBYIOIIUX Ha
TBEpPAOE TEJIO, MOXHO B OOIIEM Ciy4ae @pPHUBECTH K CHJIE M Iape CulL
I'J1aBHBIN BEKTOpP CHUCTEMBI CHJI — 3TO BEKTOpP, KOTOPBIM PaBEH BEKTOPHOU CyMMeE
TUX CWI. [ JaBHBIA BEKTOp CHUCTEMBI CHJI M300pa)kaeTcsi BEKTOPOM, 3aMbIKAIOIIUM
CUJIOBOM MHOI'OYI'OJIBHUK, IIOCTPOCHHBIN Ha cwiax. [ J1aBHBII MOMEHT CUCTEMBI CHII
OTHOCHUTEJIBHO TOYKH T€Jla — 3TO CyMMa BEKTOPHBIX MOMEHTOB BCEX CHJI CHCTEMBI
OTHOCHUTEJNIBHO JTOM TOYKH. [JIaBHBIM MOMEHT PAaBHSETCA CYMME BEKTOPHBIX
MOMEHTOB MPUCOECTUHEHUS T1ap.

YpaBHEHUSI PABHOBECHSI CHCTEMBI CHJI, MPOU3BOJIBHO PACIOJIOKEHHBIX HAa
mIockocTu. IlycTp Kaxkmas W3 CHJI PacIosioK€Ha B OJHOM IUIOCKOCTH C OCSMH
koopauHaT OX, OY, u moToMy €€ MOMEHTBI OTHOCUTENBHO 3TUX OCEU PaBHBI HYJIIO.
3HauuT, yCcIOBUSA paBHOBecUs OyayT ToxaecTBamMu. CIOKE€HHE NapayljIeNbHBIX CHII
HAa IIJIOCKOCTH.

[lycts 3amaHbl ABe mapajuieibHble CHJIBI OHM HampaBieHbl B OAHY (Wid
pa3Hbie) CTOpOHBI. Ecnu T. €. OHM He 00pa3yloT mapy CWil, TO OHU MPHUBOJATCS K
PaBHOJEUCTBYIOIIEH C HEKOTOphIM LeHTpoM mpuBeneHus O. Ilonoxenue touku O
MOKHO HAWTH, NOJACYUTAB OTHOCUTEIILHO HEC MOMEHT PABHOJICUCTBYIOIIEH, OH PAaBEH
HYJII0O B KaXIOM W3 I[IPUBEACHHBIX CIIy4aeB CIEAYeT, 4YTO CHUCTEMa JABYX
napajyiebHbIX CWJI, HEe 00pa3ylollux Mapy, HMEET paBHOACHCTBYIONIYIO,
MapajuIeNIbHYIO 3TUM CUJIAM.

2. CucreMa cXoIAIuXCcsl CHII B OOLIEM CiIy4yae IKBUBAJIEHTHA OJJHOM cuiie, T.€.
PaBHOJICMCTBYIOIIEH, KOTOpAsl MPUJIOKEHA B TOYKE MEPECEUEHUS JIMHUN JEUCTBUS
BCEX CHJI M PAaBHA UX FEOMETPUUYECKON CYMME.
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3. Cusibl TpeHUs UTPAIOT OYEHBb OOJIBIIIYIO POJIb B MpUpoe. B Hamieil noBcenHeBHON
JKW3HU TPEHUE HEPEJKO  OKa3bIBAaeTCsl  MOJIE3HBIM.  BCIOMHMM  OTpOMHBIE
3aTPYJHEHUS, KOTOPHIE UCIBITHIBAIOT TMEMIEXOAbl M TPAHCIOPT BO BpeMs
TOJIOJEAUIBI, KOTJIa TPEHUE MEXKIAY MOKPBITUEM JTOPOTH M MOJONIBAMHU IEIIEXO0B
WU KoJIeCaMU TPAHCIOpPTAa 3HAUMUTENIBHO yMmeHblaercs. He Oynb cun TpeHwus,
MeOelb MPUIIIOCH Obl MPUKPEIUIATH K MOJYy, KaK Ha Cy/JHE BO» BpeMs Kauku, OO OHa
MpU MajeiIeil HerOPU3OHTAIBHOCTH T10J1a CIoJi3ajia Obl B HANPABJICHUHU MMOKATOCTH.
YuTarenb MOKET CaM MPUBECTU aHAJIOTUYHbBIE IPUMEPHI.

Bo MHorumx cnydasx poJib TPEHHS KpalHE OTpHUIATEIbHA, W MPUXOAUTCS
MPUHUMAThL MEpPbl K TOMY, YTOOBI MO BO3MOXKHOCTH €ro ociaduth. Tak oOcTowr,
HaIpuMep, JI€JI0 C TPEHUEM B MOAUIMITHUKAX WU C TPEHUEM MEXIY BTYJIKOW Kojeca
U OCBIO.

Haubonee panukaJbHBIM  CHOCOOOM  YMEHBIICHUS CUJ TPEHHUS SIBIISICTCS
3aMEHa TPEHUs CKOJIbKCHHUS TPEHUEM KadyeHHsl, KOTOpPO€ BO3HUKAET, Hapumep,
MEXy MWIMHAPUUECKUM WJIU IIapO0OPa3HBIM TEJIOM M IMOBEPXHOCTHIO, IO KOTOPOM
OHO Katutcs. TpeHue KaueHus MOAUUHIETCS (POpMaJbHO TEM K€ 3aKOHaM, 4YTO
U TPEHUE CKOJILKEHUS, HO KOIP(UIIMEHT TpEeHUS B OTOM ClIydae OKa3bIBACTCS
3HAYUTEIHHO MEHBIIINM.

4. ComnpoTUBJIEHHE MaTepUaIOB, HAayKa O MPOYHOCTH (CIOCOOHOCTH
COTNPOTUBJIATHCS PAa3pYLICHUIO TIPU JEUCTBUU CUJT) U JehOpMUPYEMOCTH (M3MEHEHUU
GbopMBI U pa3MEpPOB) DJIEMEHTOB KOHCTPYKIIMH COOPY)KCHUH M JIeTaJIe MAaIllHH.
Takum 00pa3oMm, MaHHBIA pa3fen MEXaHWKH JaeT TEOPETHUYECKHE OCHOBBI pacuera
MIPOYHOCTH, )KECTKOCTH U YCTOMUYUBOCTH UHKEHEPHBIX KOHCTPYKIU.

[Ton HapymieHueM OPOYHOCTH TIOHUMAETCSI HE TOJBKO pa3pylIeHUE
KOHCTPYKIIMU, HO ¥ BO3HUKHOBEHHE B HEW OOJBIIMX IJIACTUYECKUX JePOpMAIIUA.
[Tnactuueckas nedopmarus — 3TO 4acTh AeGopMaluM, KOTOpask HE HMCUYe3aeT Mpu
pasrpy3ke, a MJIACTUYHOCTh - CHOCOOHOCTh MaTepHalia COXPaHATh AePOpMAIHIO.
Bo3nukHOBeHUE MIacTHUECKUX AedopMaldii CBS3aHO C HApYIIEHHUEM HOPMaJIbHOM
paboThl KOHCTPYKIIMM M TOITOMY IUIaCTHYECKHE JepopMalii  CUMUTAIOTCS
HEJIOMYCTUMBIM.

KectkocTh — 3TO  CHOCOOHOCTH  KOHCTPYKIIMKM  (WJIM  Marepuana)
COMpOTUBNATECA  nepopmupoBanuto. HMuHorma  gedopmanust  KOHCTPYKIIHH,
OTBEYAIOIICH YCJIOBHUIO MPOYHOCTH, MOXET BOCIPEMATCTBOBATH HOPMAJILHON ee
AKCIUTyaTaluu. B Takom cityyae KOHCTPYKIIUSI UMEET HEAOCTATOUHYIO KECTKOCTb.

YCcToMunBOCTh — 3TO CHOCOOHOCTh KOHCTPYKIIMH COXPaHSTh TOJIOKEHUE
PaBHOBECHS, OTBEYAIOIIEE ACHUCTBYIOIIEH HA HEE HArPY3KeE.
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5. Cas3b B BUJIE TJIAJIKOM MIIOCKOCTH 0€3 TPEHUSI.
Fi1

A) R

6. Pemnrenue
Br16epem cucremy koopauHat. Kak 1 B 0JTHOH M3 MPEABIAYIINX 3a/1a4, B IPOCKIIHH
Ha BEPTUKAIBHYIO OCh KOOPIMHAT MBI MOIYyYHM JUIsl KaX0r0 Opycka, uyro NV = Mg,
Hac B JaHHOM 3ajJade 3To He nHTepecyeT. [loaToMy HaM OyIeT JOCTaTOYHO OJTHOM

OCH, HaAIIpaBHUM €€ BOOJIb I[GI\/JICTBI/ISI CHJIBI F

AN, AN,
S e =

X
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ﬁj Fmﬁx - ™, _Tmrz:r Fmﬁx —245H

Bapuanr 5
1. Akcuoma (OmpenensieT YpaBHOBEIIEHHYIO CHUCTEMY CHUJI): CHUCTEMa CHII,

IIPUJIOKEHHAsA K MAaTEpUaJbHOM TOYKE, SABISIETCS YPABHOBEIIECHHOM, €CIM TOJ €€
BO3/ICMCTBUEM TOYKA HAXOAUTCA B COCTOSHMM OTHOCHUTEIBHOIO IIOKOS, WIH
JIBWKETCS IPIMOJIMHENHO U PAaBHOMEPHO.

Ecnu Ha Teno mencTByeT ypaBHOBEIICHHAs CUCTEMa CUJI, TO TEJIO HAXOIMUTCS
a100: B COCTOSHUM OTHOCHUTEIBHOIO TIOKOS, JIMOO JABMXKETCS PaBHOMEPHO U
OPSIMOJIMHEMHO, TMOO PaBHOMEPHO BpalllaeTcsi BOKPYT HETOABMKHOM OCH.

2. Ilpenen ynpyrocTs — 3TO HauOOJBIIUKA YPOBEHb YCIOBHOIO HANpPSDKEHUS,
P KOTOPOM MaTepHall MPOSBISIET YIIPYTHE CBOMCTBA, 3aKJIFOYAIOIINECS B TOM, YTO
oOpasel] NPakTUYECKU TOJHOCTHIO BOCCTAHABIMBAET CBOM IIEPBOHAYAIIBHBIE pa3Mephl
NocJie CHATUS BHEIIHEHW Harpy3ku. Ero onpenensior nmo ¢popmyse

rae, ¢~ Harpyska, COOTBETCTBYIOIIAS PECITY YIPYTOCTH.
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[Ipeaen Teky4ecTy — 3TO HAMMEHBIIIUNA YPOBEHb YCIOBHOTO HANPSDKEHUS, TIPU
KOTOPOM HaOJII0AAeTCsl 3HAUUTENbHBIA pOCT AedopMalivii 00pas3a mpu MOCTOSTHHON
(WK clerka yMEHbIIAINIecs) Harpy3Kke. DTOT Ipejies ONpeAesioT o Gpopmyie

rae, Harpy3ka, COOTBETCTBYIOIIAS MPEIETy TEKYUYECTH.

Ecnu B moBenenun matepuala He MPOCIEKUBACTCS IJIOMIAKA TEKYYECTH (CM.
TUarpaMMy Harpy>XKeHus) M CTpelika CHIIOM3MEpUTENIsT HE OCTaHABIMBAETCS Ha
HEKOTOPBbIA MPOMEXKYTOK BPEMEHU, TO OMPENEISAIOT YCIOBHBIA Mpeaen TeKy4eCTH,

COOTBETCTBYIOIIHT OTHOCUTENBHOH nedopmanun oopasna €= %002 ym 0,2 %:

3. V3ei1, OCHOBHBIM 3JIEMEHTOM KOTOPOTO SIBJISIFOTCS T€JIa, YCTAHOBJICHHBIE
MEXy KOJIbLIaMU, YACPKUBAEMOi 000iMoi
a) IToaIIUITHUK CKOJIbKEHHUS.

4. Cratukoi Ha3bIBa€TCAd pas3fesl TEOPETUUECKON MEXaHUKH, B KOTOPOM
u3jiaraercsi o0Ilee y4YyeHHE O CUJlax W M3Yy4aloTCsl YCJIOBUSI pPaBHOBECUS Tel,
Haxoasmmxcss noja naeictBueMm cwi. Cuioit Ha3biBaeTcs (Pu3nueckas BeEIMYMHA,
ABJSIIOIIAACS MEPOM MEXaHUYECKOro B3ammoneuctBusi ten. Cuila — BelWdhHa
BekTOpHas. OHa XapaKTepu3yeTcs BeTUYHHON (MOIyJIeM), HalpaBiICHUEM M TOUYKOM
npusioxkeHusi. OCHOBHOM €IUHMICH W3MepeHus cuibl sBisgercs Heroton [H].

B cratuke Bce Tena cunTaroTcs abCOMIOTHO TBEPIABIMU, TO €CTh MO JCHCTBUEM
CHJI 150: dbopma 51 pa3Mepbl OCTarOTCA HEU3MECHHBIMH.

COBOKYIMHOCTh CHJI, MPUJIOKEHHBIX K TEIy, Ha3bIBaeTcs cucteMon cui. Ecnu
BCE CHWJIBI JIEKAT B OJIHOM IIJIOCKOCTH, TO TakKasi CUCTEMA CHUJI HA3bIBACTCS IIJIOCKOM.
Ecnau cunbl He nexaT B OJIHOM IUIOCKOCTH, TO OHU O0Opa3yloT MPOCTPAHCTBEHHYIO
cucreMy cwi. Telo, KOTOpo€ M3 JaHHOTO IOJIOXKEHUS MOMKET IMEPEMECTUTHCS B
m000€ TOJIOKEHHWE B MPOCTPAHCTBE, HA3bIBAETCS CBOOOJHBIM TeoM. J[Be cuctembl
CUJI Ha3bIBAIOT SKBUBAJICHTHBIMHU OJIHA APYTOW, €CIW KAXKAAas U3 HUX, IEUCTBYS IO
OTJIEJIbHOCTH, MOKET COOOIIUTH TOKOSIIEMYCS TeTy OJTHO U TO YK€ IBUKEHHUE

5. YkaxuTte ruOKyI0 CBA3b: BEPEBKOM UIIA TPOCOM.

6. 3agaua
Onpenenuts MOAYJIh M HATIPABJICHUE CUJIBI, €CJTU M3BECTHBI €€ TPOCKITUH.

Jano. Fx=30H Fy=40H
Pemenne.

X F=\JF2+F =900 + 600 =+/2500 =50H
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F, 30

COS(FAX):?—%—O,G (Z=530

OrBet: F=50H, « =53°

Bapuanr 6
1. Cusbl Ha3BIBAIOTCS CXOJSIIUMHUCS, €CIIU JIMHUN UX JCHCTBUS MEPECEKAOTCS

B OJTHOM TOUYKE.

IInockag cucreMa Cujl — JIMHUM JSUCTBHSA BCEX JAHHBIX CHJI JIC)KAT B OJHOMU
IUIOCKOCTH.

[IpocTpancTBEHHAs CUCTEMA CXOISAIINUXCS CUJT — JIMHUM JICHCTBUS BCEX JAHHBIX
CHJI JIEXKAT B PA3HBIX IIOCKOCTSIX.

Cxopsiuecst CWibl BCErJa MOXKHO TMEPEHECTH B OJHY TOYKY, T.€. B TOYKY

MEepECEUYEHUs UX MO JIMHUU JCUCTBHUS.
Fi

Fy
Fl-| =

Bl
F12=F1+F2

F123=F1+F2+F3=YF,
1=1

Fz - PaBHOZENiCTBYIOIIAs BCEra HANIPaBieHa OT Hadajla IEPBOTO CIAracMoro
K KOHITY TIOCJIETHETO (CTpeJiKa HampaBlieHa B CTOPOHY 00X0/1a MHOTOTPaHHUKA).
Ecnu npu mocTpoeHMM CHIOBOTO MHOTOYTOJIbHUKA KOHEI| MOCIEIHEW CHUJIbI
COBMECTHUTCSI C HA4aJIOM IE€PBOM, TO paBHoJEHcTBYytomas = (), cucreMa HaXOAUTCS B
PABHOBECHHU.
2. [lonycghepa: EHTP TSHKECTH JICKHUT HA OCU CUMMETPUH.

3. 4 Akcuoma (Onpenensier mpaBuiia CII0KEHU IBYX CUJI): paBHOACHCTBYIONIAS ABYX
CHUJI MPUJIOKEHHAS K OJHOM TOYKE, MPUJIOKEHA B ATOM TOUKE, SIBISETCS JUArOHaIbIO
napasuiesiorpaMmmMa MocTPOSHHOTO Ha ATUX CUJIaX.
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Fz - PaBHoOzeicTByIOIIAs cuia Fz =F1+F2 - Tlo
IpaBHITy MapajienorpaMmma

4. Vkaxute CBS3b B BHUAC KOHTAKTa HHHHHHPH‘IGCKOP'I NN HIapOBOﬁ ITOBCPXHOCTH.

Fi

b) R

5. PacTspkeHMe U ckaTue — 3TO HauOoJiee MPOCThIE M YacTO BCTPEUYAOIIHUECS
BUIbl Aedopmanmu. Ha pacTsoxkeHue u ckarhue paOOTalOT MHOTUE 3JIEMEHTHI
KOHCTPYKIIMH: CTEPKHU (PepM, KOJIOHHBI, KaHATHI JI€OE0K, IITOKHU MapOBBIX MAIIIWH,
JIOH)KEPOHBI KpbLJIa CaMOJIETOB. PacTshkeHue W cKaTue — 3TO HamboJiee MpPOCThIe
BUJIbI JlepopmManuy, MO3TOMY HM3Y4YEHHE Kypca COIMpoMara HaYMHAETCSd UMEHHO C
U3YYEHUS ITUX BUJIOB A€(OPMALIHH.

BuyTpeHHsis1 npojofibHas cuia (Wiu HopMajibHas cuia). [lpu pacTsokeHun
WIN CXKaTHe B TOMEPEYHBIX CEUYCHMSIX Opyca BO3ZHUKAECT TOJBKO OJUH BHYTPEHHUU
cuwiioBoii (pakTop — BHyTpeHHss npojoibHas cuwia N (puc. 3). Bpyc umeer nBa
XapaKTEePHBIX y4acTKa. Jlns onpeneneHus mpoaosibHoM cuiibl N Bocmosb3yemcst
MeTonOM cedeHusd. Ha paccrogHuu Y, NpOBEAEM CEUYEHUE Ha IIEPBOM Y4YacTKE U

paccMOTpUM paBHOBecue oTcedeHHOM vacTu (puc. 4). IlpogonpHyto cuiny Oyaem
BCEr/Ia MOKa3bIBaTh OT CEUEHUs, 9TO OyIeT COOTBETCTBOBATh PACTHKEHHIO Opyca.
6. 3agaua

2 sin’

. T O
3 o-—-smocosa
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KonTpouabHblii cpe3 (2 kypc 4 cemecTp)

Bapuanr 1
1.CrepxeHb — Te€JI0, y KOTOPOro OJWMH pasMmep (UIMHA) 3HAYUTEIBHO

MPEBBIIIAET ABA APYTUX pa3Mepa.

2.PacTskeHne M cKaTue — 3TO Haubosee MPOCThie W YacTO BCTPEYAIOIIUECS
BUIbl Aedopmanmu. Ha pacTsokeHne W ckathe pabOTalOT MHOTHE DJIEMEHTHI
KOHCTPYKITUH: CTepKHU (PepM, KOJOHHBI, KaHATHI JIEOEIOK, IITOKH MapOBBIX MAIIIHH,
JIOHXKEPOHBI KpbLJIa caMoJIeTOB. PacTsokeHue W cxkatme — 3TO Hauboliee MPOCThIe
BUIBI Nehopmariuu, MOATOMY HM3Y4eHHE Kypca COIlpoMara HAYWHAETCS WMEHHO C
M3YUYEHHUS ATUX BUAOB JedopMaIuu.

3. MexaHu3M — cucTeMa MOJABUKHO COCTMHEHHBIX JIeTajeH, IpeIHa3HauYeHHAs
JUIS TIpeoOpa3oBaHusl JBIKEHUS OJHOTO MM HECKOJBKUX Tell B IEJIECO0Opa3HbIe
JNBIDKEHUS  JAPYTUX Tel  (HampuMep, KpPUBOIIUITHO-TION3YHHBIM — MEXaHU3M,
MEXaHUYECKUE Nepeadu U T. II.).

[To dbyHKIMOHATEHOMY HA3HAYEHUIO MEXAHW3Mbl MAIlIUH OOBIYHO JENATCS Ha
CIEAYIOLINE BUJIBL:

- IEPENATOYHBIE MEXAHU3MBI;

- UCITOJIHUTEJIbHBIE MEXAHU3MBI;

- MEXAHHU3MBbI YIIPABJICHUS, KOHTPOJIS U PETYINPOBAHHUS;

- MEXAHMU3MBI 110JIa4H, TPAHCIIOPTUPOBAHUSA U COPTUPOBAHHS.

4. Crep:xHeBble CHCTEMBI COCTOSIT U3 CTEpXKHEH, COCIMHEHHBIX B y3Jax.
Coopy>keHHs BO BpeMsl BCETO CpPOKa IKCIUTyaTalluM JOJKHBI ObITh T€OMETPUUYECKU
HEU3MEHSIEMbIMU CUCTEMaMH, CIIOCOOHBIMU BOCTIPUHUMATh Harpy3ku 0e3 3aMEeTHOTO
M3MeHeHus reomerpud. [losokeHue mapHupa Ha THIOCKOCTH OMPEAENACTCS JIBYMS
KoopauHatamMu. CregoBaTeNlbHO, MIApHUP O00JIaJaeT JBYMs CTENEHSMH CBOOOIBI.
Crernenb cBOOOABI - YHCIO HE3aBUCUMBIX T'€OMETPUYECKUX MapamMeTpoB,
ONPEACIAIOIIMX IIOJIOKECHUE IIapHUpa. Eciu mapHup NpUCOEOUMHEH K 3eMIIE C
MOMOIIIBIO CTEPXKHS, TO 3Ta CHUCTEMa MMEET OJIHYy CTemeHb cB0OOibl. Cucrema ¢
OJIHOM  CTEeNeHbI0 CBOOOABI - TEOMETPUYECKU H3MEHsemMas cucrema. Y3Jbl
U3MEHSEMBIX CHUCTEM MOTYT TepeMeniaTbcsi 0€3 W3MEHEHHS JUJIMH CTEp>KHEM.
TpaekTopuend HNBWKEHUS IIapHUpaA SBIKIETCA JAyra OKpYKHOCTH. M3MeHsieMble
CHUCTEMBI HAa3bIBAIOT MEXAHU3MaMHM.

5. CoennHeHHe BAJIOB € IeTAJASIMUA POUCXOIUT € OMOIIBIO. ..

I') LIITOHOK
6. Ilycte Ha Ganky OEHCTBYeT BHEINHWHM u3rmbarommii MomMeHT M =6kH -M mu
aemnss cuna F =12xkH, | =1m. Onpemenmum peakuum B omopax 4 u B.

CocTaBUM ypaBHEHHUS PAaBHOBECHUS MOMEHTOB BCEX BHEIIHUX CHJI OTHOCHUTEIHHO
omop A u B

2Mg=0; —R,-3l+F-2l+m=0,
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OTKyJa

o _Fl-m_121-6_, . o _
B 3| 3.1 A

F-2I+m_12-2-1+6
31

=10xH.

Bapuanr 2
1.0607104K0#i — 3TO TEJIO, OTPAHUYCHHOE JBYMSI KPUBOJIUHEUHBIMU MMOBEPXHOCTAMH,

y KOTOpPOTO OJIMH pa3Mep (TOJIIMHA) MHOTO MEHBIIE JBYX JPYTMX pa3sMepoB.
[InacTuHa — 3TO TEJ0, OTPAaHUYEHHOE IBYMsI MMAPaJUIEIbHBIMU IIOCKOCTAMH.

2. KopeHHbie BaJbl

A) Banbl ¢ 3y04aThIMH KOJIECAMHU.

3. 3akoH Apxumena

A)Ha mo6oe Teno, morpy>keHHOe B )KHJIKOCTh, IEHCTBYET BBITAIKUBAIOIIAS CUJIA,
paBHAsI CWJIE TSKECTH KUJIKOCTH, BBITECHEHHOM 3TUM TEJIOM.

4. MalMHHBIM arperatoM Ha3blBaeTcs TEXHUYECKasl CUCTEMa, COCTOsINAas U3 OJHOU
WIM HECKOJIBKMX COEIMHEHHBIX IIOCJIEN0BATEIBHO WM NapajuleIbHO MallWuH U
npeIHa3HayeHHasl IS BBIMOJIHEHUS KakuxX-InOo TpeOyemblx QyHkuuid. OOBIYHO B
COCTaB MAUIMHHOIO arperara BXOJAT: JBUTAaTENlb, IEPEJATOYHBIA MEXaHU3M U
paboyast uiaM sHepreTuyeckas MalivHa. B HacTosiiee BpeMs B COCTaB MAIMHHOTO
arperata 4acTo BKJIIOYAETCS KOHTPOJbHO-YIPABISAIOIIASA UM KHUOEepHEeTHYeCcKas
MamuHa. [lepematouyHplii MeXaHW3M B MAIIMHHOM arperate HeoOXOoauM i
COrJIaCOBaHUSl MEXAHMYECKMX XapaKTEPUCTHK JABUTATENII C MEXaHUYECKUMU
XapaKTEepUCTHKaMU paboYeil WM 3HEPreTHYecKOd MalluHbl. B 3aBUCUMOCTH OT
YCIIOBHUI pabOThl MAILIMHHOIO arperata pexuM YIPaBICHUS MOXKET OCYIIECTBISATHCS
BPYUYHYIO UM aBTOMaTUYECKHU.

5. HopmajabHble Hampsi’KeHUsl MpU YUCTOM TnpsiMmoMm u3rude. Tak kak
HOpMaJIbHbIE HANPSDKEHUS 3aBUCAT TOJBKO OT M3THOAIOLIMX MOMEHTOB, TO BBIBOJ
GopMyIbl ISl BBIYUCIEHHS G MOXHO IPOU3BOAUTH NMPUMEHHUTEIBHO K UYHUCTOMY
u3ru0y. OTMETUM, 4TO METOJaMHU TEOPUHM YIPYTOCTH MOYKHO MOJIYYUTb TOYHYIO
3aBHCUMOCTH JJI1 HOPMAJIbHBIX HAINpPSDKEHUN MPH YUCTOM M3rube, eCiM K€ periath
3Ty 3a/layy METOJaMH CONPOTUBIIEHUSI MaTepUaAIOB, HEOOXOUMO BBECTU HEKOTOPHIE
JOMYLIEHUS.

Takux runores npu u3rude Tpu:

1) runoresa mockux cedeHuit (runoresa bepuynm) -

ceUeHus IUlockue 10  Jedopmarum
OCTAIOTCSl IJIOCKUMHU U Tocjie jaedopMaluu, a
JUIIb OBOPAYUBAIOTCS OTHOCUTEJILHO
HEKOTOpPOM  JIMHUM, KOTOpas  Ha3bIBAETCS
HEUTpaJIIbHOW OChIO ceueHus Oanku. [Ipu aTom
BOJIOKHA OaJIKM, JIe)KAaIlUe C OJHOM CTOPOHBI OT
My My HEHTpaibHOM OCH OYyAYyT pacTsIrMBaThCs, a C

OPYroll - C)KHMMAaTbCs; BOJIOKHA, JIEXkKAIIUe Ha

HEUTPAIBLHOM OCH CBOEH JJIMHBI HE U3MEHSIOT;
['unore3a bepuymm. 2) rumnore3a O MOCTOSTHCTBE HOPMAJIbHBIX
HaNpsDKEHUW - HANPSDKECHUS, JACHUCTBYIOIIME Ha
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OJINHAKOBOM PACCTOSTHUH Y OT HEUTPaJIbHOM OCH, TOCTOSIHHBI 110 IIUPUHE Opyca;
6.3amaya
[TocTpouTh AMI0PY HOPMAIBHBIX  HAMNPSHKCHUH IS CTEPXKHSA — TTOCTOSTHHOTO
CCUCHMS, HArPY)KEHHOTO ITPOJIOJIbHBIMU CHJIaMHU.

1 A
Y, r z o
y :
a
[TonepeyHoe cedyeHuWe CTEpKHS - KBaapar CcO CTOpPOHAMU a=22MM.

Honyctumele HanpspbkeHus [o]=160MIla
Pemienne PacueT HOpMaJIbHBIX HANPsHKCHWW MPU  PACTSIKEHUHM-CHKATUU
MIPOU3BOJIUTCS IO popMyJIe:

T.€. HAIIPSDKEHUS B PACCMATPUBAEMOM CEUYECHUU OMNPEACISIIOTCS OTHOLICHHEM
COOTBETCTBYIOIIECH BEIMYUHBI BHYTPEHHEN CHJIbI K IUIONIAAN MOMEPEYHOI0 CEYEHUS
CTEPKHS.

[Imomaae MOMEpPEYHOro CEUYEHUsS] CTEP KHSI MOCTOSIHHA IO BCEW €ro JJIMHE, U
COCTaBJISIET

A=a’ =22* =484 mu* = 484-107% 4/

Bapuanr 3
1.M3rubarommii MOMEHT B CEUCHHH IIPEACTaBIsCT COOOM CyMMy MOMEHTOB BCEX

5JEMEHTAPHBIX ~BHYTPEHHHMX HOPMalbHBIX cuil G -0A, BO3HHMKAIONMX Ha
AJIEMEHTApHbIX  IUIOMIAJIKaX  IOMNEPEYHOro  CeYeHHs OalKu  OTHOCUTEIBHO
HEUTPAJIBHOM OCHU

2. U neanbHast ®KUIKOCTb — 3TO a0COJIIOTHO HECKUMaeMasi, a0COJIIOTHO HE BA3Kas U
a0COJIIOTHO HETEIUIONPOBOIHAS KUAKOCTh. B mpupoae Takux KuaKoCcTel He
CylLIecTBYeT. PeanbHbie dKUIKOCTH 001a1aI0T CKUMAEMOCTbIO, BI3KOCTBIO U
TEIJIONPOBOJAHOCTHIO, OJHAKO PELIEHUE Psiia TEOPETUUECKUX BOITPOCOB B
TUAPABIIMKE 3HAYUTENIBHO 00Jieryaercs MNpu UCHOJIb30BaHUH UI€ATTbHOM KU IKOCTH.
3. ns onpenenienust abCOJIFOTHOTO JaBJICHUsI HEOOXOAMMO UMETh MOKa3aHUSs
npuoOOpOB. ..

A)OHOTO MaHOMETpA.

4. DHEPTETUYECKUE MAIIWHBI- »t0 ycTpolicTBa, mpeaHa3HauYEHHBIC
JUTsl IpeoOpa3oBaHus PHEPTUU JIIOOOTO BHA (DJICKTPUUECKOW, MAPOBOM, TETIOBOU U

T.11.) B MEXaHUYECKYIO. K HUM OTHOCATCS DJIEKTPUUECKHUE
MaIUHBI(3JIEKTPOABUTATENN),  DJEKTPOMArHUTHBIE  MpeoOpa3oBaTenu  TOKa,
MapoBbIe MAITMHBI, JBUTATEId BHYTPEHHETO cropaHusi, Typownsl u T.a1. K
Pa3HOBUIHOCTHU DHEPreTUYECKUX MalluH OTHOCATCS MAIIMHBI-

I[TPEOBPA3OBATEJIN, cnyxamue A npeodpa3oBaHus MEXaHUUECKOW SHEPIUU B
SHEpPruro Jr0oro Bujaa. K HUM OTHOCATCS TE€HEpPATOPhl, KOMIIPECCOPHI, THApPAB-
JIMYECKUE HACOCHI U T.II.
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5. 3y0uaTas mepeaaya - ’T0 MEXaHU3M, KOTOPBIH C TTOMOIILIO 3y0UaToro

3allerJIeHUs MepeiaeT Uik Mpeoopa3yeT ABUKEHUE C U3MEHEHUEM YTIIOBBIX

CKOpPOCTEH U MOMEHTOB.

JlocTonHCcTBa 3yOUaThIX Mepeaay:

1. Beicokas HaJIe)KHOCTh paOOThI B IITMPOKOM JIMANia30HE Harpy30K U CKOPOCTEH.

2. bonbliol pecypc.

3. Masbie raGapuThl.

4 Bricokuii KIT/I.

5. OTHOCUTENHHO MaJIbI€ HATPY3KU Ha BaJIbI U TTOAIIUITHUKH.

6. [TocTOSIHCTBO MepeaaTOYHOTO YHCIIA.

7. IlpocToTa o0CTyKUBAHUSI.

HenocraTku 3y04aTbix nepeaay:

1.COXHOCTh H3TOTOBJICHUS M peMOHTA (HEOOXOIUMO BRICOKOTOYHOE

CIelUaIM3UPOBAHHOE 000PYyI0BaHUE).

2. OTHOCUTEIBHO BBICOKHM YPOBEHb IIyMa, OCOOCHHO Ha OOJIBIIUX CKOPOCTSIX.

3. HepanmonaiibHOE UCIIOJIb30BaHUE 3yObEB — B padOTE Mepeayll OJHOBPEMEHHO

y4acTBYIOT OOBIUHO HE 00Jiee IBYX 3yObeB Ka)JA0T0 U3 3allCTIISIOIINXCS KOIEC.
6. 3amaua

SM_=0; M, —M,—M,~M,+M,=0;

M =M M -M M, =S15+55-32-18=2 ¢

Bapuant 4
1. KOMIUIEKC — 310 TOXE cOOpOYHasl €IWHMIA OTACIbHBIX B3aWMOCBSI3aHHBIX

MalIlH, aBTOMAaTOB U POOOTOB, YIpPABIISIEMbIE C €IMHOIO IIEHTpa ISl COBEPILEHUS
TEXHOJIOTUYECKHX Olepaluyd B ONpeleseHHON mnocnenoBaTenbHocTi. Hampumep,
PTK — poGoToTexHHMYECKHME KOMIUIEKChI, aBTOMATUYECKHE JUHUU O€3 y4acTus
YEJIOBEKa MPH BBIIOJIHEHUHM TEXHOJIOTMUECKUX OMNEpPALMH; IMOTOYHbIE JIMHUM, TNI€ B
HEKOTOPBIX OIEpausaX y4acTBYIOT JIFOAM, HAPUMEDP NPH YAAICHUHA ONEPEHUH MTHII.
2. YcrpoiicTBa, MpUMEHsSeMbI€e ISl IEpeJaul SHEPTHHU OT UCTOUYHMKA MUTAHUS K
NOTPEOUTENIO C UBMEHEHHEM YTJIOBOM CKOPOCTHU
A) Ilepenaua.
3. Ha3oBute pa3bEMHbBIE COETMHEHNS NX TPUMEHEHUE.
IUTMIEBbIE  B)3aKJICTIOYHBIE T')3aKPYUMBAIOLIUE
4. 3BEHO — rpynmna pgeraneil, oOpasyromiasi MOABHKHYIO WIH HEMOJBHKHYIO
OTHOCHUTEJIBHO JIPYT APYTra MEXaHUYECKYIO CHCTEMY TEl.

3BE€HO, IPUHUMAEMOE 3a HEMOJBUKHOE, HA3bIBACTCS CHIOUKOI.

Bxo0nbim 3BeHOM Ha3bIBAIOT 3BEHO, KOTOpPOMY cooOmIaeTcs JIBUYKEHUE,
npeo0pa3zyemMoe MEXaHU3MOM B JIBHXKEHHUSI IPYTUX 3BEHBEB.

BovixoOnvim 3BeHOM HA3bIBAIOT 3BEHO, COBEPILIAIOLIEE ABWKEHHE, IS
BBITIOJIHEHHSI KOTOPOTO MPEJHA3HAYEH MEXaHU3M.

Mexny BXOJIHBIM u BBIXOHBIM 3BEHBSIMU MOTYT OBITh
PAaCIIONIOKEHBI HPOMENCYMOUHbBIE 3BCHDSL.

B kaxnoit mape coBMECTHO pabOTalOIIMX 3BEHHEB B HAMPABICHUH CUIIOBOTO
IIOTOKA Pa3JINYalOT gedyujee U 6e00Moe 3BEHbSL.
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B coBpeMEHHOM MAaIIMHOCTPOEHUU IIMPOKOE NPUMEHEHUE MOJYUUIIU
MEXaHU3MbI, B COCTaB KOTOPBIX BXOJAT ympyeue (NIPY>KUHbI, MEMOpaHbl W JIp.)
U 2ubKue (peMHHU, 1IETIH, KAHATHI U JIP.) 3BEHBS.

5. Bapunarop (J1aT. variator «<A3MEHUTEIIbY) — YCTPOWCTBO, NIEpEIaroIee KpyTSIIUii
MOMEHT ¥ CIIOCOOHOE IJIABHO MEHSThH [IEPEAATOYHOE OTHOIIEHUE B HEKOTOPOM
JyanasoHe peryiupoBanus. 3MeHeHue nepe1arTouHoro OTHOIIEHUS MOKET
MPOU3BOJIUTHCSI AaBTOMATHUYECKH, IO 33JJTaHHOW MPOTPaMMe WU BPYUHYIO.

BapuaTtop npuMeHsieTcs B MEXxaHU3Max, MallliHax (arperarax), rae Tpedyercs
OeccTyneH4YaTo U3MEHSTh MePeaTOYHOE

OTHOIIICHUE: aBTOMOOMJISX, MOTOPOJUIEPAxX, CHETOX0AaX,KBaIPOIUKIAaX, KOHBeHepax,
METAIOPEKYIIUX CTAHKaX, MEIMIAIKaxX U Ip. B cTaiimoHapHbIX yCTpOMCTBAX BMECTO
BapUaTOPOB OOBIYHO MTPUMEHSCTCS PETYINPYEMBIN JICKTPONIPUBO. B HEKOTOPBIX
BapUaTOPax TaKKE MPUMEHSIOTCS TUAPOTPAHCHOPMATOPBI.

JlnanasoH peryiupoBaHus (OTHOLIEHHUE HAUOOJBIIETro MePeaTOYHOr0 Yncia K
HauMeHbIlIeMy) 00b1uHO 3—6, pexke 10—12.

[lepBsiit Bapuatop npuayman u BoBce B 1490 rony.

Bunbl MexaHnueckux BapuaTopoB

OpUKITMOHHBIE BAPUATOPHI: JIOOOBBIC; KOHYCHBIE; IIIAPOBBIC; MHOTOIUCKOBBIE;
TOPOBBIE; BOJIHOBBIE; JUCKOIIAPUKOBBIC; KIMHOPEMEHHBIE.

BapuaTops! 3a1ierieHus  IeMHON BapuaTOp.BRICOKOMOMEHTHBIN BapUaTop
BapuaTtopom, unm 6ecctyneHyaToi nepeaadeii, Ha3pIBa€TCsl MEXaHU3M JIsl TUIaBHOTO
W3MEHEHHUS TIepeaTOYHOTO0 OTHOIIEHUS.

B mammHoCcTpOoeHnr (YPUKIIMOHHBIE BAPHUATOPBI HCIIOIB3YIOT B CHJIOBBIX TPUBO/IAX,
MOIITHOCTh KOTOPBIX KOJIEOJETCSI OT HEOOJBIINUX BEJIUYMH JI0 AECATKOB U J1a’K€ COTEH
KWJIOBaTT. Bapuatopsl ObIBAIOT OJIHO- U ABYXCTYIEHYATHIE.

6. 3agaua: PaccuuTaTh mepenady OT JIEKTPOABUTATENSI K KOPOOKE CKOPOCTEH
TOKapHOTO CTaHKa.

HUcxonnble naHHbBIC:

Fy =3xBm
MOIIHOCTB ANEKTPOIBUTATEIA

7,y = 141080~

YacroTa BpanieHus

QJICKTPOABUTIATCIIA . Hactora BpaliCHUA BCAOMOI'0O BaJia

_ -1
iy = 70005 pagora onHocMeHHas. O0ecneynTh MUHUMAJIbHBIE pa3Mephl

nepesayu.
Pewenue. PaccmatpuBaeM pacyer nepegay y3KMMHU KIIMHOBBIMU PEMHSIMH.
1. Beibop npoduiist peMHs U JuaMeTpa MaJIOro IIKUBA.
HomuHanbHeI Bpamaronmid MOMEHT, pa3BUBAEMBbIN JJIEKTPOJABUIATEIIEM Ha
OBICTPOXOJIHOM IIIKHBE

Fa _ 3 _
= 9550 —— = 20,3Hn
1410

[To Tabn. npuaumaem npodunas YO
d, = 63nm

T, = 9550

Hsa

U JUaMCTPp MaJIOTO HIKHUBa

T .
[Ipumeuanne ~!  BpamamIMi MOMEHT Ha MajoM IIKHBE, A- IUIOIAAb
IIONIEPEYHOr0 CEYEHUSI PEMHSL.
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Ld, R *63:1410
v, = L = 4,55 mfc
60-1000 60-1000

Bapuaur 5
1. KpyuyeHueM Ha3bIBaeTCsl TaKoW BHJ HarpyxeHus (aedopmaruu), Mnpu

KOTOPOM B TMONEPEUHbIX CEUCHHUSX Opyca BOBHMKAET TOJbKO OJWH BHYTPEHHUM
cuiioBo# (pakTop — KpyTsamuil MomMeHT T (puc 5.1). DTOT BUJl Harpy»KeHUs: BO3HUKAET
npyu  TPWIOKEHMHM K Opycy Tmap CWI, IUJIOCKOCTH, JIEWCTBUS  KOTOPBIX
MEPIEHANKYJIAPHBI €r0 ocH. Takue OpyChs MPUHATO HA3bIBATh BaJIAMU.

Bremane mapel, TpUIIOKEHHBIE K Bajldy, OyJIeM Ha3bIBaTh CKPYYHBAIOIIMMH
MoMeHTamMu. OHHU MOryT OBITh CcOCpeNOTOYeHHBIMUMi, Ms, ..., M, umm
pacnpeaelieHHpIMA M0 jwHe  Baymal.  Kpyrsammii  MOMEHT — sBseTCS
PABHOJICUCTBYIOIIMM MOMEHTOM HANpSDKEHUM, BO3HUKAIOUIUX B  KaKOM-JIHOO
CEUCHUU BaJIa OTHOCUTEIIBHO €T0 IPOJOJIBHON OCH.

2. HazoBuTe nepegauu 1o crnoco0y nepeaadyu IBH>KSHUs TPEHUEM
1) GPUKIIMOHHBIE

3. Kienanble coelMHeHUsI IPUMEHSIOTCS B KOHCTPYKIIUSX, MOJBEPKEHHBIX
JIEUCTBUIO BBICOKOM TeMIEpaTyphl, KOPPO3UHU, BUOpAIUH, a TAKKE B COSIUHEHUSIX U3
IUIOXO  CBAapUBAIOLIMXCS  METAJUIOB WM B COCAMHEHUAX  METAUIOB €
HEMETAJUIMYECKUMH YacTsAMU. Takue COSAMHEHUs HAlIM LIUPOKOE IPUMEHEHHE B
KOTJIaX, JKEJIE3HOJOPOKHBIX MOCTaxX, HEKOTOPBIX ABHUAIIMOHHBIX KOHCTPYKIHSIX U B
OTpACIIAX JIETKOM IMTPOMBIIIICHHOCTH.

B TO Xe BpemMsa B pslie OTpaciieil MPOMBIIIJIEHHOCTH C YCOBEPIICHCTBOBAHUEM
TEXHOJIOTUH CBAPHOTO MPOU3BOACTBA 00BEM MPUMEHEHHUS 3aKICTOYHBIX COCTUHECHUM
ITOCTENEHHO COKPAILAeTCsl.

OCHOBHBIM  CKPEIUIAIOIIUM  3JIEMEHTOM  3aKJICTIOYHBIX COCIUHEHUW  SIBIISAETCS
3axnenka. OHa mpencTaBiseT co00M KOPOTKUH IIMIIMHIPUIECKUN CTEPIKEHDb KPYTJIOTO
CEYCHHMsI, Ha OJTHOM KOHIIE KOTOPOTO0 HAXOAMUTCS TOJOBKAa KOHHYECKO-CPEpHUeCKOn
dbopmbl. B 3aBUCMMOCTH OT 3TOr0 pa3iMyarOT TOJIOBKU TOJIYKPYTJbIe TMOTaiHbIE,
MIOJIyTIOTAalHbIE, TUIOCKHUE.

TexXHOJOrusl BBINOJIHEHHUS 3aKJIETIOYHOIO COCIMHEHUs cieayromas. B coennaseMsbix
JIETAJSIX BBIMOJHSIOT OTBEPCTUS CBEPJIGHUEM WM JIPYruM crocoboM. B ckBo3Hoe
OTBEPCTUE COCIUHSIEMBIX JETAJIECH BCTABIAKOT JIO0 yIOpa TOJIOBHOM CTEpPKEHb
3akienku. [lpuuem 3akienka MoOXeT ObITh B TOpPSYEM WJIM XOJIOJHOM BHJIE.
CBOOOIHBIN KOHEI[ 3aKJICTKH BBIXOJUT 3a Mpeieiibl aetain npumepHo Ha 1,5d. Ero
3aKJICIBIBAIOT yAapaMH WM CWIBHBIM JIaBJICHUEM U CO3JaI0T BTOPYIO TOJIOBKY
JuameTp CcTepKHEH  3aKJIETIOK  BBIOMpPAOT MO  COCHUAIbHBIM  TabJMIaMm.
OpHEHTUPOBOYHO OH TMPUHUMAETCA PAaBHBIM TOJIIMHE COCAUHSIEMBIX JETaJCH.
JIMMHYy CTep KHsS 3aKJIENKH MPUHUMAIOT TAKXKE C YYETOM TOJIIMHBI COCIUHSIEMBIX
neranei u npumnycka. OpHEHTHPOBOYHO OHa cocTaBisieT 1,50.3akienounbie BB
MOTYT OBITh OJHOPSIHBIMU M MHOTOPSITHBIMU. 3aKJIENKA OOBIYHO PACIIONararoTcs B
psiay Ha OJWHAKOBOM PACCTOSHUW. PacmoniokeHue 3aKJIenoK B IIBE MOXKET OBITh
PSAIOBBIM U IIaXxMaTHbIM. CoeIMHsSIEMbIE JETATN B 3aKJIETOYHBIX COSUHEHUSIX MOTYT
OBITH BBITIOJIHEHBI BHAXJIECTKY WJIU BCTHIK C HAKJIAIKAMHU.
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4. Tenj1i000MeH COTPUKOCHOBEHUEM MEXKTY KHIAKOCTHIO U TBEPBIM TEIOM
r) TeriooomeH

5. MexaHu3MOM Ha3bIBAE€TCH — CHCTEMA ITOJBMKHO COEOUHCHHBIX ICTaJICH,
npeaHa3HaYeHHas I MpeoOpa3oBaHUs JABMIKEHHSI OJIHOTO WIJIM HECKOJBKHX TEN B
1enecooOpa3Hbple JABMKEHUS JAPYrHMX Tell (Hampumep, KPUBOIIUITHO-TION3YHHBIN
MEXaHHU3M, MEXaHUUECKHUe TIepe/lauu U T. 11.).

[To ¢pyHKIIMOHATEHOMY HA3HAYCHUIO MEXAHW3MbI MAIIMH OOBIYHO JEIATCS Ha
CJICTYIOIITUE BUIBI:

- IepeaTOYHbIC MEXaHU3MBI,

- UCIIOJIHUTENIbHBIE MEXaHU3MBI;

- MEXaHU3MbI YIIPABJICHHSI, KOHTPOJISI U PETYITHUPOBAHHS;

- MEXaHU3MBI TT01a91, TPAHCTIOPTUPOBAHKS I COPTUPOBAHMS.

6.Penrenus 3amaun.

Pemenue:

Kak u3BecTHO, paboTa JF000# CHJIBI paBHA MPOM3BEJACHUIO MOJYJISI ATOM CHIIBI Ha
BEJIMUYMHY  TIEPEMEIICHUS  Teja, BBI3BAHHOIO  JICHCTBMEM  JTOW  CHUIBL.
Hckomas pabora W paBHa paboTe MO MPEOAOJICHUIO CHJIBI TSHKECTH MPH MOIBEME
IIEHTpa Macc SMKa Ha BeICOTY Ah, paBHYIO pa3HOCTH MEXTY ITOJOBUHON JUaroHaIn

OOKOBOIl TIpaHM SIMKAa U TOJIOBUHOW /JJIMHBI €r0 CTOPOHBI, T.€. — BCS pabora
3aKJIF0YACTCS B IIOCTAaHOBKE AIIKAKA Ha pedpo A.
JInvHy nraroHaliv rpaHd MOKHO HalTu 1o teopeme Iludaropa, unu ¢ npuMeHeHnem
TPUTOHOMETPUYECKUX 3aBUCHUMOCTEMN.
Torna:

W =mgAh = mga(N2 — 1)/2 = 100x10x1x(1,414 - 1)/2 = 207 [Ixc

Bapuanr 6
1.BapuaTopsl NpUMEHSIOT KaKk B KHHEMAaTUYECKUX, TaK U CHJIOBBIX Mepeaadax B TEX

ciydasix, Korja TpeOyeTrcsi OeccTynmeH4YaToe pPeryJMpoBaHHUE CKOpocTd (3yOuaras
nepefaya He IO3BOJSIET Takoro peryiaupoBaHus). IlpumMeHeHue GpUKIMOHHBIX
BapMaTOpPOB HA MPAKTUKE OrPAaHUYMBAETCS JAMANA30HOM MalbIX M CPEIHMX
MomgHocTer — gm0 10, pexe mo 20 xkBTt. B »3ToM auana3oHe OHU yCHEUIHO
KOHKYPHUPYIOT C TUAPABIMYECKUMH U 3JIEKTPUYECKUMH BapHaTOpamu, OTINYASICh OT
HUX TMPOCTOTOM KOHCTPYKLMH, MajbiMu radaputamu u noBsiieHHbIM KIIJI. Ilpu
OOJBIIMX MOIIHOCTSX TPYAHO 00ECIEeYnBaTh HEOOXOIUMYIO CHITy MTPUKATHUS KaTKOB.
OTa cuila, a TaKKe€ COOTBETCTBYIOLIME HArpy3Kd Ha Bajlbl U ONOPHI CTAHOBSITCS
CIIMILIKOM OOJbIIMMH, KOHCTPYKLHS BapuaTopa M HAXKUMHOIO YCTPOMCTBa
YCIIOKHSETCA.

OpUKIMOHHBIE BapuaTOphl HAIUIM TNPUMEHEHHE B  CTAHKOCTPOCHHH,
CBAPOUYHBIX W JIMTEWHBIX MAaIlMHAX, MAaIlIWHAX TEKCTWIbHOW, XHMHUYECKOW U
OyMaXHOM MPOMBIIIJICHHOCTH, PAa3JIMYHBIX OTpacifax MNpUOOPOCTPOEHUS U T. 1.
OpuKIHOHHBIE NTEpelady JIF000T0 TUIA HEMPUMEHUMbI B KOHCTPYKIIMSIX, OT KOTOPBIX
TpeOyeTcs *KecTKas KHHeMaTH4ecKasi CBsI3b, HE IOMYCKArOIIas MPOCKaIb3bIBAaHUS WIIH
HAKOIUIEHUS OIIMOOK B3aUMHOTO TOJIOKEHHUS BAJIOB.

CpaBHUTeNIbHAsL XapaKTEPUCTUKA Mepeaay MIIOCKUM, KIMHOBBIM U 3y04aThiM
PEMHEM.

47



2. Ilepenauu no cnocoOy nepeaauu IBHKEHUS 3alEIIICHUEM

B)3yOuaThie

3. 3yb0uaras mepegaya - 3TO MEXaHU3M, KOTOpPHIA C TOMOIIBIO 3yOYaTOro
3alleTVIeHHs TiepellaeT WM Mpeodpa3yeT JIBIKEHHE C HW3MEHEHHEM YTIIOBBIX
CKOPOCTEH U MOMEHTOB.

JlocTonHcTBa 3y0UaThIX Mepenay:

1. Bbicokass HaneXHOCTh pabOThl B IIMPOKOM JHMANa30HE HArpy3o0K U
CKOpOCTEM.

2. bone1ion pecypc.

3. Mausbie raGapuThl.

4 Bricokuii KII/I.

5. OTHOCUTENBHO MaJIbI€ HATPY3KU HA BaJIbI U TTOAIIUITHHKH.

6. [IocTOSIHCTBO MEpeAaATOYHOr0 YHCIA.

7. [IpoctoTta oOcmyKUBaHUSI.

Henocratku 3y06uateix nepeay:

1.CHOKHOCTh M3TOTOBJEHUS M peMOHTa (HEOOXOAMMO BBICOKOTOYHOE
CIeIUAIM3UPOBAHHOE 000PYyI0BaHUE).

2. OTHOCUTEIHHO BBICOKHI YPOBEHbB IIIyMa, 0OCOOEHHO Ha OOJIBIIIUX CKOPOCTSIX.

3. HepamumonanbHoe wucnoiib3oBaHUE 3yObeB — B paboTe mepenayu
OJIHOBPEMEHHO YYacTBYIOT OOBIUHO He 0Oosiee JBYX 3yObeB KaXJIOro U3
3alEIUIAOIINXCS KOJIEC.

4. MamuHa — (epeu. "maxuna" — oepommuas, epos3nas) CcUCTeMa JeTajcH,
COBEpIIAIOIas MEXaHUYECKOE JIBHXKEHUE ISl TpeoOpa3oBaHusl SHEPTUU, MATEPHUATIOB
WM UHpOpMaIUU C 1eiblo oOJierdeHus Tpyda. MaillmHa XapakTepHa HAIMYUEM
MCTOYHUKA SHEPrUU M TpeOyeT MPUCYTCTBUS Oleparopa JJisi CBOETO YIPAaBJICHUS.
[IponunarenpHblii HeMeUKUN SKOHOMHCT K. Mapkc 3ameTun, 4Tto BCsKas MallnHA
COCTOUT u3 JIBUTATEJIBHOTO, NepPeIaTovYHOro u UCTIOJIHUTEIILHOTO
MexaHu3MoB. Kareropus «mammna» B OBITY dHaile ynoTpeOysercs B KadecTBe
TEPMHUHA «TEXHHUKA.

5. [lepenaun MexXay IBYMS UIM HECKOJIBKUMU BaJlaMU, OCYIIECTBIISIEMYIO
3alleTVICHUEM C TTOMOIIBIO THOKOM 1N U 3BE37]0UEK HA3bIBAIOTCS:

A)3yOuatbie T)IEITHBIC
6. 3agaua:

Pemenue:

CHauana onpenenum MOIIHOCTh P, Ha BeAOMOM Bally peayKTopa, C y4eTOM MOTEPh
(ucxo0s uz eenudunvt KI1/]):

Py =nP1=0,97x8000 = 7760 Bm

Jlns onpeneneHuss MOIIHOCTH BEJAOMOIO Baja HEOOXOAMMO 3HATh €ro YriOBYIO
CKOPOCTh (2, KOTOpasi OMpEAeNsIETCS W3 COOTHOIIEHUS u = wi/wz, tae U = 4 -
nepeaToyHoe 4uciao rnepemaud. Iloaydaem: w; = wi/u = 10 pazg/cek.
Bpamaronmii MOMEHT paBeH OTHOLIEHWIO MOIIHOCTH BEIOMOTO BaJia K €ro YrjioBOU

CKOPOCTH:
T2 = Pz/(Oz = 7760/10 =776 Hm
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