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Conepxkanue

[TactiopT oHIA OLIEHOYHBIX CPEJICTB.

PesynbTaThl 0ocBOeHUs y4eOHON AMCIIUIUIMHBI, TIOJJICKAIINAE TTPOBEPKE.
OreHka OCBOEHUS yIeOHOM TUCIIMIUIAHEIL:

@DOpMBI 1 METOIBI OIICHUBAHMSI.

KoaudukaTop olleHOYHBIX CPEICTB.

3amanus 17151 OLICHKU OCBOCHUS TUCIIUIUIUHBI.



1.MMacnopt ¢oHIA OLIEHOYHBIX CPEICTB

B pesynprate ocBoeHus yueOHoM auciumuinHbl OIL.03 TexHuyeckas MexaHHKa
oOydaromuiicss JoJbkeH o0nanate npenycMoTpeHHeiMu PI'OC mo cnenuaibHOCTH
23.02.08 CTpouTenbCcTBO KENE3HBIX JOpOr, MyTh M MyTeBoe Xxo3siicTBo (baszoBas
nonroroBka CIIO) crnenyromuMy 3HaHUSMH, YMEHUSIMH, KOTOpble (HOpMHPYIOT
npodeccuoHaNbHbIE  KOMIIETEHIIMH, M  OOIIMMHU  KOMIETCHIMSIMH, a  TakKke
JMYHOCTHBIMU PE3yJIbTaTaMHU OCBAaUBAEMBbIMU B PaMKaX IPOTrPAMMBbI BOCTIUTAHUS:

B pesynbrate ocBOCHUS MporpaMMbl YUEOHOM MUCIMIUIMHBI peaau3yeTcsl mporpamma
BOCITUTAHMS, HAllpaBJieHHas Ha (GOPMUPOBAHUE CIETYIONIUX JUIYHOCTHBIX PE3YIbTATOB:
JIP 10 3aborsamuiicss 0 3aluTe OKPYXKaIoIIeH cpenbl, COOCTBEHHOW M YYKOU
0€30I1acCHOCTH, B TOM YHCIie HUPPOBOIA.

JIP 13 T'oToBHOCTH OOYy4Yaromerocs COOTBETCTBOBATH OXHUJAHUSIM pabOTO/ATENCH:
OTBETCTBEHHBII COTPYAHUK, TUCUUITIMHUPOBAHHBINA, TPYIOIOOMBBIN, HALlEJIECHHBIA Ha
JOCTUKEHUE TOCTABICHHBIX 3a7ay, (QPEKTUBHO B3aUMOJCHCTBYIONIUN C YJIEHAMHU
KOMAaH/Ibl, COTPYAHUYAIOIIMN C IPYTUMH JIFOJbMU, TPOEKTHO MBICIISILIHM.

JIP 27 TlposiBasiomuii CIOCOOHOCTH K HEMNPEPHIBHOMY Pa3BUTHIO B 00JacTH
poheCCUOHANIBHBIX KOMIETEHIIUNA U MEXKIUCITUTIIIMHAPHBIX 3HAHUM.

JIP 30 OcymecTBiIsIFONMNA MOMCK M HUCMOJb30BaHUE HH(pOpMAIUU, HEOOXOAUMOMN IS
() (PEKTUBHOTO BBHIMOJHEHUS PA3JIMUHBIX 33J1ad, MPO(ECCHOHAIBHOTO U JIMYHOCTHOTO
Pa3BUTHSL.

dopmoii aTTecTaluy 1Mo y4eOHON TUCIUIUIMHE SBIISCTCS 3a4€T ¢ OLEeHKOIA.



2.Pe3yabTaThbl OCBOCHHS YUeOHOI IMCUMIIJIMHBI, MO/AJeKal1e POBepKe.

21. B PE3YIBTATC aTTCCTAIUU I10 y‘-IC6HOI?I JAUCHUINIMHE OCYIICCTBIEICTCA KOMIIJICKCHAA

MPOBEpPKa CICAYIONIMX YMEHUW W 3HAHWUU, a TaKkKe IWHAMHUKA (OPMHUPOBAHUS
001X, MpoheCCHOHANBHBIX W KOMITETCHIINH, JIMIHOCTHBIX PE3YyJbTaTOB B paMKax

IIporpamMMsbl BOCIIMTAHUS .

Koa OK
lI'l[K ’ Ymern 3HaTh Baaners HaBbIKaMuU
pacrio3HaBath 3ajauy
u/vunm npo0iaemMy B .
aKTyaJbHBIN
npodecCuoHaIbHOM .
npodeccuoHaIbHbIN U
W/WIIN COITUATEHOM .
COLIMAIIbHBIN KOHTEKCT, B
KOHTEKCTE,
KOTOPOM IPUXOAUTCS
aHAM3UPOBATh U
N paboTaTh U KUTb
BBIJICJIAT €€ COCTaBHbIC
4acTu
OIIpENeNATh ATAIIbI
CTPYKTYpa IUIaHa JUIsl
pelIeHus 3a1a4H,
peleHus 3aaad,
COCTaBJIATH IIaH
o JITOPUTMBI BBITIOJTHEHUS
NeMCTBUS, pealn30BbIBATh
. pabort B
COCTaBJICHHBIH IJIaH, .
npodeccuOHAIBLHON U
OTIpeNeNsTh
CMEXHBIX 00J1aCTIX
HE00XO0IUMBIE PECYPChI
OK 01. OCHOBHBIE HCTOUYHUKHU -
BBISIBIIATh M 9((EKTUBHO | MHGOPMALIUU U PECYPCHI
UCKaTh UH(POPMAIIHIO, JUISL peIlIeHus 3a/1a4 U/ Ui
HEOO0XO0IUMYIO IS npobiem B
pelieHus 3a1a4u U/ Ui poheccuoHaIbHOM
po0IeMbl W/WIIN COLTUAIEHOM
KOHTEKCTE
BJIAJIETh aKTyaJIbHBIMU
METOABI paboTHI B
MeTOoJJaMH pabOThI B .
. npoQeCCHOHAILHON U
npodeccCuoHaNBHOM U
CMEXHBIX chepax
CMEXHBIX chepax
OLIEHUBATh Pe3yJbTaT U
HOPSII0K OLIEHKU
MIOCTIEJICTBHSI CBOMX
. . pe3yIbTATOB PEIICHUS
neicTBuit .
3aj71a4 MpoQecCHOHANTBHOM
(camMOCTOSTETLHO HITH C
JeSITeTTHHOCTH
MOMOIIBIO HACTaBHUKA)
OTIpeNIeNIATh 3a0auM JUIs HOMEHKJIaTypa
novcka UH(Gopmauu, MH(OPMALIMOHHBIX
IUTaHUPOBATh MPOLECC HCTOYHUKOB,
MIOWCKa, BHIOMPATh IPUMEHSIEMBIX B
OK 02. HE00XO0/IMMbIE€ UICTOUHUKHU | IPOPECCHOHATIBHON -
uHpOpMaUU JIeSITeITbHOCTH
BBIJICJIATH HauboJee IPUEMBI
3HAYMMOE B TIEPEYHE CTPYKTYPHPOBAHUS
uHopMalu, uHpopManuu




CTPYKTYpPUPOBATh
HOJTy4aeMyo
UH(OpMaLHIO,
oopMIIATH pe3ybTaThI
TIOUCKA

OLICHUBATH [IPAKTUYECKYIO
3HAYMMOCTb PE3yJIbTaTOB
IIOUCKA

dbopmat opopmieHuUs
pe3yJIbTaTOB IMMOUCKA
nHpopmaruu

HNPUMEHSATH CPEACTBA
UH(POPMALIMOHHBIX
TEXHOJIOTUH JUISl pEIICHHS
npodecCHOHATBHBIX 3a1a4

COBPEMEHHBIE CPENICTBA U
yCTpoiicTBa
uHpOpMaTH3aLNH,
MOPSAIOK X IPUMEHEHUS
u

HCII0Jb30BaTh
COBPEMEHHOE
IPOrPaMMHOE
o0ecrieueHue B
po(heCcCHOHATILHOM
IESTENbHOCTH

IIPOrpaMMHOE
o0ecrieueHue B
podecCHOHABLHOM
JACATCIIbPHOCTH, B TOM
quciie UPPOBHIC
CpeICcTBa

UCIIOJIB30BaTh Pa3IMYHBIC
U(POBBIE CPEACTBA JIS
peLieHHs
1poecCHOHATIBHBIX 3ajau

IIK 2.2.

OTpenensaTh 00bEMbI
3eMJISTHBIX PadoT,
MOTPEeOHOCTH
CTPOMTENHCTBA B
MaTepHasax Jajs BEepXHEro
CTPOCHUS ITyTH, MaIlINHAX,
MeXaHU3Max, paboueit
CHUIE JIJIs IPOM3BOICTBA
BCEX BUJIOB IYTEBBIX
pabot

Ha3HAYEHHUE U YCTPOUCTBO
MAalIuH U CPEJICTB MO
MEeXaHU3AINI

pa3paboTKu
TEXHOJOTHIECKHIX
MIPOIIECCOB TEKYILEro
COJICPIKaHUS, PEMOHTHBIX
U CTPOUTENBHBIX padoT

OTpeeNaTh 00BEMBI
3eMJISIHBIX padoT,
noTpeOHOCTH
CTPOWTENHCTBA B
MaTepHasax s BEpXHEro
CTPOCHUS TTyTH, MAIlINHAX,
MeXaHu3Max, paboueit
CHUIE JIJIS IPOU3BOICTBA
BCEX BUJIOB IYTEBBIX
pabot

OpraHH3aluIo0 1
TEXHOJIOTHIO paboT 1o
TEXHHUYECKOMY
00CITy>KHBaHUIO TYTH,
TEXHOJOTUYCCKHUE
IPOLIECCHl PEMOHTA,
CTPOUTEIHCTBA U
PEKOHCTPYKIIMH Y TH

OCHOBBI KCILTyaTall1u,
METOABI TEXHUYECKOMN
IUArHOCTUKA U
o0ecIieueHns HaJeKHOCTH
paboThI
KEJIE3HOOPOKHOTO My TH




3. OueHka ocBOeHHs Y4eOHOH AMCUMIIMHBI:

3.1. ®opMbl U METOJIBI KOHTPOJISL.

IIpeameToM OLICHKM Ciy)KaT yMeHus W 3HaHus, npexycmorpeHHele PI'OC mo

muctumiuHe OI1.03 Texnuueckas MexaHuka, HalpaBJIeHHbIE Ha (HOPMHUpPOBAHUE OOIINUX
U TpodeCCHOHATIBHBIX KOMIIETEHIIMH, a TaKKe JMYHOCTHBIX PE3yJbTaTOB B paMKax
IIPOTPaMMbl BOCIIUTAHUS.
KoHTpoJib 1 oneHKa pe3yJabTaTOB OCBOCHUS yU4e€OHOW TUCLUIUIMHBI OCYIIECTBISETCS
IPENoAaBaTeseM B MPOILEcce MPOBEACHUS MPAKTUYECKUX M J1a0OpaTOPHBIX 3aHATHUH,
KOHTPOJIBHBIX pabOT, a TAaKKe BBIIIOJHEHUS OOY4YalOIIMMUCS TECTOBBIX M JIOMAIIHUX
3agaHuil. [IpoMeXyTOUHBIII KOHTPOJb MPOBOIUTCS B (POPME KOHTPOJBHBIX padOT M
UTOTOBOTO OMNPOCA: BBINOJHEHbl M 3aUTE€Hbl BCE€ JIA0OPATOPHBIE U MPAKTUUYECKUE
paboThI; BBIMIOJIHEHBl HA MOJOKUTEIBbHYIO OLEHKY KOHTpPOJbHBIE paboThl. MTOrOBBIN
KOHTPOJIb B (popMe 3ayeTa.



KoHTpo.1b 1 0leHKa 0CBOeHUsI Y4eOHOM JUCHUIJIMHBI 110 TeMaM (pa3aesiam)

daemeHt V]I

®opMbI M METO/IbI KOHTPOJIS

Texkymuii KOHTPOJIb

Py0e:xxHblii KOHTPOJIb

IIpomeskyTOouHAsI aTTecTALMS

DopMbI IIposepsiembie OK,IIK, ®opmbI IIpoBepsiemble ®opma IIposepsiembie OK,IIK,
KOHTPOJIA Y, 3,J1P KOHTPOJISA OKLIIK, VY, 3,JIP KOHTPOJIA Y, 3,J1P
Pa3znen 1. OcHOBBI 3 OK 1, OK 2, JIP10, JIP13, 3 OK 1, OK 2, JIP10, JIP13,
TeopeTH4eCcKoil JIP27, JIP30 JIP27, JIP30
MEXaHUKH
Tema 1.1. CraTuka. YO, CP OK 1, OK 2, JIP10, JIP13, KP Ne 1 OK 1, OK 2, JIP10, JIP13,
OcHOBHBIC NOHATHSA JIP27, JIP30 JIP27, JIP30
H AaKCHUOMBbI CTATHUKHU
Tema 1.2. Ilnockast YO, IIPNe 1, | OK 1, OK 2, JIP10, JIP13,
cucTeMa CuJ. ITPNe2, JIP27, JIP30
TTPNe3,
MPNe4, T
Tema 1.3. Cratuka YO, CP OK 1, OK 2, JIP10, JIP13,
COOpY:KeHMii. JIP27, JIP30
Tema 1.4. YO, CP OK 1, OK 2, JIP10, JIP13,
IIpocTpancTBeHHAst JIP27, JIP30
cucremMa CuJji.
Tema 1.5. YO,MIPNe 5, T | OK 1, OK 2, JIP10, JIP13,
Kunemartuka. JIP27, JIP30
Tema 1.6. YO, T, I[IPNe6 | OK 1, OK 2, JIP10, JIP13,
JlMHaMuKa. Ccp JIP27, JIP30




Paznen 2. OK 1, OK 2, JIP10, JIP13,
Conporusienune JIP27, JIP30
MaTEepHAJIOB.
Tema 2.1. YO, T OK 1, OK 2, JIP10, JIP13,
Conporusiienue JIP27, JIP30
MaTepUajoB,
OCHOBHbIE
TOJI0KEHUSI.
Tema 2.2. YO,JIPNe1, T | OK 1, OK 2, JIP10, JIP13,
Pacrszkenne n JP27, JIP30
cKaTHe.
Tema 2.3. Cpe3 n YO, JIP Ne2, | OK 1, OK 2, JIP10, JIP13,
CMSATHE. T, CP JIP27, JIP30
Tema 2.4 Casur u YO, T,JIP Ne3 | OK 1, OK 2, JIP10, JIP13,
Kpy4eHue JIP27, JIP30
Tema 2.5. N3ru6. YO,JIPNe 4, T | OK 1, OK 2, JIP10, JIP13,
JIP27, JIP30
Pa3znen 3. Jleraan OK 1, OK 2, JIP10, JIP13,
MEXaHU3MOB U JP27, JIP30, IIK 2.2
MAIIKH.
Tema 3.1. OcHOBHBIE YO, T OK 1, OK 2, JIP10, JIP13,
TIOHSITUS U JIP27, JIP30, IIK 2.2
ompeneaeHusl.
CoeauHeHHs
nerajed MalluH.
Tema 3.2. YO, JIPNe 5, OK 1, OK 2, JIP10, JIP13,
Mexannveckue JIPNe 6, T, CP | jIP27, JIP30, TIK 2.2

nepenaydu. leraau u
c0OpoYHbIE eIMHUIbI
nepenaay.




Koangukarop oueHOYHBIX CPeCTB

OyHKIIMOHAITBHBIN MPU3HAK
cpencTBa (TUI KOHTPOJIBHOTO 33J1aHus)

OLICHOYHOI'O

Kon onenounoro cpeacrtsa

YcTHbIN onpoc YO
IIpakTrueckas padora Ne n ITP Noe n
TectupoBanue T
KontposbHas pabora Ne n KP Nen
3amanus 151 CaMOCTOSATEILHON paboThI CP

- pedepar;

- TOKJIas;

- cooOI1IEeHHE;

- OCCE.

PaszHoypoBHEBBIE 3a/1a4u 151 3amanus | P33
(pacuéthbie, rpaduuecKue)

PabGouas tetpanp PT
[Ipoekt I1
JlenoBas urpa JAN
Keiic-3amaua K3
3auét 3
JludpepennmpoBaHHbIi 3a4ET A3
DK3aMeH E)




3aI[aHI/IH AJIF OI€EHKHU OCBOCHHUA NTUCHUIIJINHBI

KoMIuiekT 3aanuu
JIsl KOHTPOJIbHOI padoTsl Nel
[0 TUCHUILINHE

OIl. 03. Texnuueckasn mexanuka
OCHOBHOU NMPo(ecCHOHAIBHON 00PA30BaATEJIbHON IPOrPaMMBbI
no cunenuaabHocTu 23.02.08 Cmpoumensvcmeo scene3nvix oopoe,
nymo U nymeegoe X03alucmeo
(ba3oBasi MOATr0TOBKA CpeHero nNpogeccuoHaJIbHOI0
oOpa3oBaHuA)



KonTposbnasi pabora no reme «Iliockasi cucrema cuin

Bapuanr 1.

1. Onpenenuth peakiuu onop 6anku AB.

F=40xH
M=35kH*m g=10 xH/m
—
v v v Ly I
A ~ - B
777 d
I m 4 m

2. OnpenenuTh peakiiuu )KEeCTKON 3a/ICNKU.

F=50xH M=40 kH*m
— g =20 xkH/m

Yy V VY vV V A

MANARNANAN
€

1M 1M RBY

A
A\ 4
A
\4
A 4

3. Onpenenuts ycunus B crepxHsix AB u CB.

F,=1,2 kH

F1:0,8 kH

ANBNANANANANANANNANANAN




KonTpoabnast padora Nel o pasgeay «Cratuka

Bapuanr 2.

1. Onpenenuth peakuuu onop 6anku AB.

F=30xH M=40kH*m
g =20 xkH/m —
AZ{ A\ 4 A A B
I é?
3M 1M 2M

2. OnpenenuTh peakify KeCTKON 3a/IeTKH.

F=10xH M= 60 xkH*m
~a= 10 kH/™m

—

VVYVVYVVYVYY Y

ANANAN

A

A 4
A
A 4

3. Onpenenuts ycunus B crepxHsiax AC u BC.

A B

60°

F=200H



KonTpoabnast padora Nel o pasgeay «Cratuka

Bapuanr 3.
1. Onpenenuth peakiuu onop 6anku AB.

F=10 xH M= 30 kH*m
q=20xkH™M [~

vyl
AR %ZB
A7 «— 7

I m 3Mm I m

A
A\ 4
A
\ 4
A

v

2. OnpenenuTh peakify KeCTKON 3a/IeTKH.

F=20xH M= 40 kH*m

~ q =20 xH/m ,
VVYVYY VYVYYVYYVYY
d
/
4—
d
RBY 2M

3. Onpenenuts ycumnus B crepxkusiax AC u BC.

A

450

45

SO NANN N NNANNNN
@

B F=100H




KonTpoabnast padora Nel o pasgeay «Cratuka

Bapuanr 4.

1. Onpenenuth peakiuu onop 6anku AB.

F=15xH M= 25kH*Mm
D g=10 xkH/m
A IEEEEY
A R JL‘L‘*B
A7 — Ga<
) 1M ) 2M - 2M

2. OnpenenuTh peakify KeCTKON 3a/IeTKH.

Fi=20kH M=40 kH*m F=16 kH

—

NNANANN

A 4

A
y
A
\ 4
A

3. Onpenenuts ycunus B crepxusiax AC u BC.

60

F1=3,5 xH BN F=2.5kH



KonTpoabnast padora Nel o pasgeay «Cratuka

Bapuanur 5.

1. Onpenenuth peakiuu onop Oanku AB.

M= 23 kH*m F= 14xH
— q=12 xH/m
AT TIIT 211
AT sV
1M ) 4 M | 2Mm

2. OnpenenuTh peakify KeCTKON 3a/IeTKH.

F1=20xH F=16 kH M=40 kH*m

—
e
3 |~
na -
—
. 2Mm . 3M J 2M R

3. Onpenenuts ycunus B crepxusiax AC u BC.

Fi=7 xH

30

Fzz 9 kH




Kpurepuu ounenku:

—  «5» (OTJIMYHO) - €CIIU CTYJEHT B MOJIHOM 00bEME BBITTOJIHUII BCE 3a/IaHMUsI, TPOSIBUB
CaMOCTOSTENIbHOCTh ¥ 3HaHUS MEKIIPEAMETHOTO XapakTepa.

—  «4» (XO0poII0) - eci| CTYISHT BBIMOIHWI /5 % 3agaHuii, ¥ B HUX COJAEPIKATCS
HEJIOYeThl WM OJHA He rpyOas omwuOKa; MpU OTBETE HA MOCTABJICHHBIC BOTPOCH UMEI
HE3HAYUTETHHBIC 3aMEYaHUs U TIOTPABKU CO CTOPOHBI MPEIO aBaTENs.

—  «3» (YIOBIETBOPUTEIHHO) - €CIIM CTYICHT BBITIOJIHWII 3a/1aHus Oosiee yeM Ha 50 % u
paboTa COJIEPKUT HEOUEThI N JBE-TPU HETPYObIe OITMOKU UK JIBE IPyObIe OMIMOKH;
—  «2» (HEeyJOBJIETBOPUTENIHHO) - €CIIM CTYJICHT BBIMOJHUI padoTy MeHee yeM Ha 50
% nin paboTa CoAEPKUT 0oJIee NBYX TPYyOBIX OMMMOOK WM HE TIPUCTYIUI K BBITOTHEHUIO
paboTHI.



IIpakTuueckas padora Ne 1
Tema: OnpenesieHne paBHOAEHCTBYIONIEH IVIOCKON CHCTEMbI CXOASIIMXCS CHJL.
Hean padorei: HayunThcs onpeneasiTb paBHOACHCTBYIOIIYIO IIJIOCKOH CHCTEMbI
CXOASALINXCH CUJI

Pacuernsie dhopMynsl
Pasnodeticmeyowad cucmembvt cud

Fp=\/F& +F%; Fse=) Fi; Fgy=) Fy,
0 0

roe Fyy, Fyy — npoeknum paBHONEHCTBYIOIIEN HA OCH KOOPOMHAT;
Fizy Fiy — IpoeKnum BEKTOPOB-CHII CHCTEMBI Ha OCH KOODIAVHAT.

rae oy, — YOl PaBHONEMCTBYIOLIEH ¢ ockio O.
Ycaosue pasrosecud

n
ZFkx :0§
"
ZFkyzo.
0

Ecmu nnockas cucrema, CXOOAIINXCA CUJ1I HaXOOUTCA B paBHOBECHUH, MHO~
TFOYTOJIbHUK CHJI NOJI2KEH OBITH 3aMKHYT.

IIpumep 1. OnpenesieHne paBHOOENMCTBYIOLLIENA CUCTEMBI CAJI
OnpenenuThk paBHONENCTBYIOIYIO IIOCKOM CHCTEMbBI CXOOSIIIMXCSH
CUIT aHATMTHYECKAM 1 reomeTpudeckuM crnocobamu (puc. I11.1). Hawo:

Fy =10xH; F, = 15kH; F3 = 12xH; Fy = 8 xH,; Fs = 8xH;
a1 = 30°%; ag = 60°; az = 120°; oy = 180°; a5 = 300°.
Pewenue

1. OnpemenuTs pPaBHONEMCTBYIOIIYIO AHAJIUTUYECKUM CIOCOGOM
(puc. I11.1a). '

( Fi1;=10-c0s30°=8,66xH; )
F5,=15-c0s60°=7,5xH; o :

< F3mz—12'00560°z—6KH; \ FEiU—ZFkJC)

Fy=—8xkH,; Fsz=6,16 xH.

| F5;=8-cos60°=4xH; )




( F1,=10-cos 60° =5xkH; )
Foy=15-c0s 30° =12,99 xH;
’ " Fay=) Frys
F — - °— . Yy Y
¢ Fzy_(l)? cos 30°=10,4kH; >ng=21,49KH.
y = Uy

F5y=-8-c0s30°=-6,9xH; )

\

Fs =+/F& + Fi;, Fo= \/6,162 + 21,492 = 22,36 kH;

¥x 6’16
——:  COS = —— = 0,2755; = T74°.
T Oz T 2236 o
2. OnpememuTh PaBHONENCTBYIOIIYIO T'pAGHIECKHM CrocoboM.

COS Oy =

Puc. 111.1

C nomowgeio TpaHcriopTupa B Mmacurrabe 2mvMm = 1 kH crpouMm muoro-
yroaneruk cun {puc. I11.16). Uzmepenuem ompenenseM MONYJIb PABHO-
nefCcTRYIONIEH CUTEI ¥ YTOJ HaKJIOHA ee K ocn O.

PesyneTaTn pacueToB He OOJDKHEL OTJIMYATHECL Gonee yeM Ha 5 %:

FE“"—FE“P-mo%s5%. *
FEaﬂ




PacueTHOo-rpadpmuuyeckas pabora 1

Onpedeaenue pasnodeticmsyrouyetli naockoti cucmemsbt cro-
OAUWUTCH CUA AHAAUTNUNECKUM U 2EO0MEMPUNECKUM CTROCOOAMU

Bananme. Ucnonbvsysa cxemy puc. Ill.la, onpenemmTes paBHOOEH-
CTBYIOLLYIO CHCTEMBI CHJI.

Bapuaur

[TapameTp

5

F, xH 12 8 20 3 6

Fy, kH 8 12

F3, xH 6 2 10 | 12 | 15

Fy, xH 4 10 [ 15 | 15

Fs, xH 10 6 10 9 18

«y, rpan | 30 0 0 15 0

[y}
[=2]
—
o

g, Tpan | 45 45 | 60 | 45 15
a3, Tpan 0 75 | 75 60 | 45

oy, Tpan | 60 | 30 150 (120 |150
as, rpan | 300 {270 (210 {270 |300

HpH 3alIUTC pa6OTI>I OTBCTHUTH HA BOIIPOCHI TCCTOBOI'O 3aidHM .



B onopochsr OTRBrRETBHI K on
1. OnpenenyuTk NPOEKIIMN paBHONOeHCcTBY OIS Ha Ry = 4,99xH 1
ock Ox npu Fy, = 10kH; F> = 20xH,; F3 = 30xH.
R, = 7,89 xH 2
¥ F2
45"
i R, = —3,18xH 3
O 30
30° x
F3 R; = 6,55 xH 4
2. OnpenenuTs BEIUYUMHY PaABHONEHCTBYIOLUEH CHJIbLI 23,66 kH 1
o €ee M3BEeCTHRIM npoekuusam: K, = 15 xH;
R, = 8,66 kH. 17,32 xH 2
9,50 xH 3
8,50 xH 4
3. Kak HanpassjieH BEKTOp pPaBHOHOEMCTBY IOILIEeH Y r
cCHMCTEeMEI CHUJI, €CJIM M3BECTHO, 4To Ry = —4 xkH; i 1
R, = 12xH?
f'e) X
P
& ’
Fo) x
y
o
_x 3
R
¥V
ON % 4
R
4. I'py3 HaxXonuTcss B paBHOBECUM. 1
Yka3zaThb, KAKOi M3 TPeyrojibHMKOB ! R, e
s mapHupa B nocrpoeH BepHO. R, 2 2
R R:
D Rz !
R 3
V3 Fl\
R;
4
F
™
5. I'py3 F HaxonuTcssi B paBHOBECUM. ST Fre = Rz — Ry cos 30° =0
0
YkazaTh, Kakasi cucTeMa ypaBHEHUIA 1
”
paBHOBecHs nist Todkun B BepHa. > Fiy = R2 — Ry cos 60° =0
[9)
"
S° Frz = R3 — Ry cos 60° =0
— 0
—
. 2
- n
—1 5" Fiy = R2 — Ry cos 30° =0
-] 0
-
-
— n
e —_— 3 B
E EO: Frr = R3 — Ry cos 30°+ 3
A + R3cos90° = 0
p—— T °
— Z:Fku—‘:—Rz—f—RlCOSGO =0
—1 0
-1
]
! BepHbiit orBeT 4
— He NpuBeNeH




IMpakTnueckasi padora Ne 2
Tema: OnpeneneHue peakuuil IAPHUPHO-CTEPKHEBON CHCTEMBI.
Iean padorsl: HayunThes onpeaeasaTs IIAPHUPHO-CTEPKHEBOM CHCTEMBI.

Teopernueckne nMoJI0KeHM .

['py3nl nonBemieHbl Ha CTEPXKHAX ¥ KAHATAX M HAXOMATCS B PaBHO-
Becun. Onpenennthk peaxuuu crepxueit AB u CB (puc. I11.2).

100 %0 VA AR A NN N

F>, =20xH

Puc. I11.2

Pewenue

1. OnpenenseM BepoaTHBIE HampasieHus peakumit (puc. I11.2a).
Meicnenno ybupaem crepxenn AB, npu atom crepxens CB onyckaercd,
CJIEIOBATENLHO, TOUKa B 0TOOBHMraeTca OT CTEHBI: Ha3HA4YCHUE CTEPXHA
AB — TanyTb TOuKy B Kk creHe.

Ecnu y6parte crepxens CB, Touka B onycTurcs, cnenoBaTeNbHO,
crepxens OB nonnepxusaeT TOUKy B CHU3y — peakuus HaIpaBlleHAa
BBEpPX.

2. OcBoboxnaeM Touky B ot casu (puc. I11.26).

3. Bribepem HanpabneHue oceil KoOpauHaT, ock O coBmanaer ¢
peakuueir R;.

4. 3anuireM ypaBHEHHs PABHOBECHsS TOUKU B:

Y Fiz = —R; + Ry c0s60° + F3 cos45° = 0,
0

n
Y Fyy = Rzc0s30° — F| — F3c0s45° = 0.
0



5. Y13 BTOpOro ypaBHeHHUs IIOJIy4aeM:

F + F5cos45° 10+20-0,7
—_ . Ry =

e cos30° 0,866

— 27 87 kH.

W3 nepBoro ypaBHeHHUS I0JIyYaeM:
R; = Rycos60° + Frcos45°; R; = 28,07kH.

BriBon: crepxkens AB pactamyr cumnoit 28,07 kH, crepxens CB

cxaT cunoi 27,87 xH.

MpuMmeuanue. Ecmou npu perreHun peaknuus CBA3M OKaXKeTCs

OTPUIATENILHOM, 3HAYUT, BEKTOP CUJILI HAIIPaBJIeH B IIPOTHUBOIOJIOXKHYIO
CTOpOHY.

ALALALAAANNMAN NN AN N

B nmaHHOM ciTyyae peakli HaIlpaBJIEHEI BEPHO.

Sanaune. Onpenenurs peakuun crepxueit AC u AD (puc. I11.3).

Bapuant
IlapameTp

G,xH |40 |35 |48 |60 |75
o, rpan |60 |45 |75 |60 |45

g, rpan |15 |30 |30 [15 |45
GU ~, rpam |60 |45 |60 |75 |75

1D

Puc. I11.3

[Tpu 3armure paboT OTBETUTH Ha BOITPOCH! KAPT C TECTOBRIMHU 3aIaHUSIMU.



Bomapochst OTereETH:HI K o x
1. OnpenenurTk NPoEKUIMN paBHONEHCTBY OIS Ha Ry = 4,99xH 1
ock Ox npu F = 10xkH; F> = 20xH; F3 = 30xH.
R, = 7,89xH 2
y F2
45"
R R. = —3,18xH 3
o 30
30° x
F3 R; = 6,55 xH 4
2. OnpenenuTs BEINMYUMHY PaABHONEHCTBYIOLUEH CHUJIbLI 23,66 kH 1
o ee U3BECTHRIM npoekumsam: £, = 15 xH;
R, = 8,66 kH. 17,32 xH 2
9,50 xH 3
8,50 xH 4
3. Kak HanpasJleH BEeKTOP PaBHOOEMNMCTBY IOLLIE Y R
CHCTEeMEI CHJI, ECJIM M3BECTHO, 4T0o Ry = —4 xkH; i 1
R, = 12xH?
I'e) x
¥y
R 2
Fol x
y
o
_x 3
R
pd
ON X 4
R
4. I'py3 HaXoOnTCsi B paAaBHOBECUM. 1
Yka3aTh, KaKoil M3 TPeyroJLHMKOB ] R, e
nnsa mapHupa B nmocTrpoeH BepHO. R, 2 2
R R:
Rz U
3
1 R
V3 Fl‘\
R;
F 4
T
5. I'py3 F HaxonuTcCs B paBHOBECHN. ST Fre = R3 — Ry cos 30° =0
0
YkazarTh, Kakasd cucreMa ypaBHEHUIA 1
”
PaBHOBECHUsI IJIsl TOYKU BB BepHa. > Fky = R2 — Ry cos 60° =0
[9)
"
S° Fiyw = R3 — Ry cos 60° = 0
- 0
il
— 2
o n
— ST Fky = R2 — Ry cos 30° =0
-] 0
—
1
1 .
e —_ 3 o
E ; Fre = R3a R cos 30°+ 3
A + Rz cos90° = 0
1 T
— ZFku=—R2+RlcOS 60° =0
—1 0
1
1
2 BepHblit oTBeT 4
He NnpuBeneH




IIpakTnueckasi padora Ne 3
Tema: OnpenesieHnne peakuuii B oropax 0aJ04YHbIX CHCTEM.
Hean padorsl: HayunThes onpenensiTh peakiuu onop 0aJ04HbIX CHCTEM.

OcHoBHBIE DOPMYJIBI U NPEANOCEIJIKM pacdeTa

Budwt onop 6asox u uz peaxyuu (puc. 112.1)

;7577 6) /gﬁxﬂ

Puc. 112.1

Momenmuvr napvt cua u cuavt omuocumeavno mowxku (puc. [12.2)

% F
a
@ I () m=Fa
M
a) 6)

Puc. I12.2

I'nasnbiti sexmop

n 2 n 2
P = (2 ka) ' (Z Fky) |
0 0
Taaenviti momenm
n
Mmo = kao.
0

Yceaosud pasnosecus
n

n n
1. Y Fexr=0; > Fiy=0; %:m(Fk)A=O.
0 0
n
ITposepka: » m(Fi)p = 0.
n 0 n n
2. Y Fie=0; zo:m(Fk)A =0; %m(Fk)B =0.
0

n
Iposepka: ), Fi, = 0.
0



PacueTHo-rpadpuueckan pabora 1

Onpedeaenue peaxyuti 6 onopar 6aL0UHBLL cucmem nod
deticnsuem cocpedomouerHbiT Cul U Nap Cut

3ananme 1. OnpenenuTh BeINYUHBl peakInil B OIIOpE 3allieMJIEH-
Hoi1 6anku. [IpoBecTr IpoBepky NMpaBUIILHOCTH PeEILEHHU.

- m F F, m F, Fz _
2 r i i 60° 2
3 B .vC A f
g a_sle 3a 2a _E
3 < =
6)
F,
2
2 y C A %
g 2a 2a E
E E
2)
F. F
3 ? I m F, Fy m
3 60° > 60° > E
34 B C Cy B AE
g 2a 2a 2a 2a 2a a ;:
: <« d E
) ¢
Bapuant

ITapamerp

Fi,xH |10 |12 |14 |16 |18 | 20 {22 |24 | 26 |28
F,,xH |44 |48 (7,8 |84 (12 [12,8 [17 |18 |22,8 |24
m,xHM |14 |13 [12 {11 |10 | 9 8 | 7 6 5

a, M 0,2 /0,2 /0,3 |0,3 |0,4 |04 |0,5|0,5 0,6 |06




3anaune 2. OnpenennTh BeMNYMHBI peaklUWil B IIAPHUPHEIX OIO-
pax 6anku. [IpoBecTn npoBepKy NpaBUJILHOCTH DEIICHM.

m
F g q Fr X
A 60° B | 4 45° B
- e A -
a a 2a 5 e 2a a a
1 |
a) 6)
m
g & q =
A 600 B A \ B
i o A 30°
S 1 2a a e 2a F g g__":s’m
8) 2)
m m
) 4 F E g v
4 / 60 B | 4 60° | B
A oy | ol -
a a a a a a a a
1 7 1
9) e
Bapuant
ITapameTp
112345167819 ]10
F,xH |10 |20 |30 |40 |50 |60 |70 |80 [90 |100
g, kH/Mm | 2 |2 |2 |2 (2 |4 |4 |4 (4] 4
m,kH-M |15 |25 |35 [45 |55 |45 |35 |25 |15 | &
a, M 0,4 |04 |04 |0,4 |04 |06 |0,6 |0,6 |0,6 |0,6

HpH 3aimTe paﬁo'r OTBETUTH HA BOIIPOCHI KapPT C TeCTOBEIMH 3aJaHUAMM.



Bonpocu

OTBEeTHI

Kon

1. HaifTu rnaBHbIfl BEKTOP CHCTEMbI CHJI, €CJIM: 5kH 1
F, = 2xH,
F> = 3xH, 11 xH 2
F3 = 5kH,
F4=F5=8KH; 12xH 3
nuamMeTp xoJseca 0,8 M.
16 xH 4
2. Hajinure riaBHBIA MOMEHT CHCTEMBI. 49,14 xH-m 1
enTp npuBeneHns Haxomurcs B Touke C.
52,32xkH-Mm 2
15xkH
. 8xkH | 54,14xH-M 3
5kH 1m 33 2m Im T
e '
10xH 64,14 xH-M 4
3. IIpuBonuTCs ypaBHeHMe PAaBHOBECMs IJIA OIpene- F3 cos 60° 1
NeHnsa peaknuu B onope A. OnpenenuTe, Kaxoro
YlleHa ypaBHEHUs He XBATaeT: F; cos 30° 2
Rya -84+ F - 5—m+Fz-1+---=0.
a m 2 ARyB —F5sin 60 3
Ry, 60° R Fs
& xB AIB
s - -
i ! —F, - 25in 60° 4
3m 3m 2m 2M 2+ 2sin.60
i
Bonpocwu OreetTwn |Kon
4. HaiiTy riaBHBIA BEKTOP CHCTEMEBI CHT. 2xH 1
y 120 vH 4xH 2
m= kHm =2k
F=10kH q=4xHMm " ° 4=2xH/n
Vodddddy
i
ok . - < 6 xH 3
5m —>» 3wm
8xH 4
5. Onpenennte anre6paudeckyio CyMMy MOMEHTOB 7TxH-M 1
OTHOCHUTENBHO TOYKHN B.
26xkH-m 2
y
g=4xH/™M =50 kHWN\ F=20kH
— —>
N\ L 4 60“ 42,3 KH’M 3
A B *
F=10xH
P
Im 15Mm Zm > 68,3 xH-m 4




IpakTnuyeckasi padora Ne 4

Tema: OnpenesieHne HEHTPA TAKECTH COCTABHBIX CEYEHMIA.
Hean padorei: HayunThes onpeneasTh MOJI0KeHHE HEHTPA TAKECTH CJIOKHBIX

reoMeTpuveckux uryp.

OcHoBHBIE GOPMYJIBEI ¥ NIPEATIOCHLIIKM pacyeTa

Ilenmpvr mascecmu npocmetwuz cevenut (puc. 113.1)

7 N/ Y
el 7////6/%%//////

b3
a) 6) 6)
Puc. I13.1

>,

X\

T'eomempuueckue zapaxmepucmuky CTAHOAPTHLIX HPOKATHEIX
npodunent B Hpunoxenun 2.

Memodbv: pacuema:

1) MeTon cuMMeTpum;

2) MeTon pasfeneHus Ha IPOCTHIE YACTH;

3) MeTon OTPUIATEILHBIX IIIIOIIAIEH.

Koopouramui yenmpos masicecmu CAONCHHIT U COCTNABHBIT CEYeNUT:

n n
> Arzy > Aryi
0 0
To = ——; c = —
A ) y A 3
raoe Ay — IIIOLIanN YacTell CeueHus; Ty; Yx — kKoopauHaThul LT wacreir

n
cedenns; A — cyMMapHas Iowaab cedenus, A = Y Ay.
0
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Bapuant
ITapametp

1 2 3 | 4 5 6 7| 8 9 |10
B, MM |100 {110 {120 |130 |140 {150 |[160 [170 |180 {190
b, MM 60 | 70 {80 | 90 |100 {110 |120 {130 |140 |150
H,mMm |80 |90 [100 {110 |120 |130 |140 [150 |160 |170
h, MM 50 |60 {70 [ 80 |90 |100 |110 120 [130 |140
R,mva |20 |25 |25 (30 |30 |40 {40 |50 [ 50 |60
3anauue 2. OnpenennTh KOOPAMHATHI IEHTPA TAXKECTU COCTABHO-
ro ceuenus. CedeHus COCTOAT U3 JIMCTOB C TNONEPEUYHEIMM pasMepaMU

a X & u npokatHex npoduneir no OCT 8239-89, I'OCT 8240-89 n
I'OCT 8509-86. Yronok BeIGMpaeTcs HANMEHBUIEH TOJIIUHEI.
Pasmeps! crannapTaeix npodusneit B [Ipunoxenun 1.

o a e
| %
- | |
L — v |
a) o
A o,
/[\ -;— 1 —— 1
| “ ——
| * —
8) 2)
8y R
S | o ——->*<—§ : d
!
| Lol
%) ¢




Bapuant
[TapameTp

1 2 3 4 5 6 7 8 9 |10

Ne mBenmepa | 18 [18a | 20 |20a | 22 |22a | 24 |24a | 27 | 30
Ne npytaBpa | 18 [18a | 20 |20a | 22 [22a | 24 |24a | 27 | 30
Ne yronka 8 8 9 9 (10 |10 {11 |11 12,5 | 14
a, MM 180 200 |200 |220 (220 |240 {240 |260 | 270 [300

4, MM 5} 5 ) 5) ) ) 6 6 6 6

IIpu 3ammure paboT OTBETUTL HA BOIMPOCH TECTOBOIO 3aMaHUA.

Tema 1.6. CraTuka.
LlenTp TsaxecTHn Teia

Bonpocwu OTBeTH Kon
z Gk:ck Z kak
1. BrifpaTs thopMymnel njsg pacyeTa o = : 1
paTk (opmy p B ye 2 Gy
KOOPIMHAT LEHTPa TSAXKECTH Tella,
COCTABJIEHHOTO H3 OOBEeMHBIX dacTeil. Tre z brZi Yo Z £ry 2
E £y z £
oo = > Arzi . ye Z Ary 3
> Ag S A
zo = Y Vizk  yo Z Vi 4
S Vi Vi
2. BpluMCcIUTEL cTATUYECKNH MOMEHT 9.10% mm3 1
IAHHONU MJIOCKON GUrYPBI OTHOCUTENILHO
ocu Ozx. 27 - 10°% mm? 2
=) 36 - 10% MM 3
60
€ & 42 - 103 mm?® 4




ITpomomxeune

Bonpoch

OTBeEeTH

Kon

3. OnpenennTh KOOPAMHATEI LIEHTPA TH-
)kecTH GUryphl 2 oTHocUTeNbHO oceil Ox
u Oy; a = 80 MM; b = 90 MM; ¢ = 30 MM;
d=f =20MMm.

A
-

Z
2/ ¢

xTc = 15 MM, yo = 30MMm 1

e = —40MM, yc = 35 MM 2

zc = 20 MM, yc = S50MM 3

o = =20 MM, yo = 30 MM 4

4. OnpenenuTh KOOPOUHATY Yc HEHTPa TH- 64 MM 1
xkecTH ¢urypst 1 (yronok 70x70x 5) orHo-
cnrenbsHo ocn Oz (durypa 2 — mBesuiep 83 MM 2
Ne 20). y
1 95 MM 3
+
TSI ITITIIISIIIN) 2
—
% 163,5 MM 4
[9] X
5. BeluncinTh KOOPOUMHATY Yc LEHTPa 19 MM 1
TSXKECTU COCTABHOTO CEYEHHUH.
¥ 21 MM 2
210
N N
\N 17 3
o MM
<! 10 \ o
TN
N y
0 20 x 25 MM 4

50




IIpakTnueckasi padora Ne 5 (wacrts 1).
Tema: Onpenesnenne napaMeTpoB MOCTYNATEJIbLHOT0 IBHKEHHS TeJia.

Heab padorsi: Hayuuthes paccuyuThIBaTh NapaMeTpPbl NOCTYNATEIbHOI0 ABUKEHUS
TeJIa.

PacueTHbie $opMyJIbl O ONpeneIeHUs
napaMeTpPOB MOCTYIIATEIBHOIO ABMXXKEHUA TeJIa

Bce Touky Tena OBMXKYTCA OOUHAKOBO.
3akoH paBHOMEpHOro asuwxenus: S = Sp + vt.
attz

3aKOH paBHOMEPEMEHHOro aBikeHns: S = Sp + vot + -

3pecs Sy — Ty Th, MPOMIEHHBIN OO HAYAJIa OTCYETa, M;
vo — HavYaJIbHAad CKOPOCTh IBHXEHMs, M/C;

a; — TIOCTOSHHOE KacaTelbHOe yCKOpeHue, M/ c?
Ckopocth: v = §'; v = vg + at.

Yckoperne: a; = v'.

3akoH HepaBHOMepHoro apmxenus: S = f(t3).

KunnemaTnueckne rpaduky IOCTYNaTENIBHOIO HNBMXEHUA MPENCTa-
BJIeHH! Ha puc. 114.1.

S v S va 5
S = So+v‘,t+924
S=S5,+vt a, = const _—"
D= vyt a;t
v = const
S, So
(%1}
0O tC O t,C
a) 6)

Puc. I14.1

PexoMeHIaumnu 1Ji51 pellieHUsl Pac4eTHO — rpaduyeckoi padoThl

1. IloncraBuB 3amaHHBIe KO3hD(UUNEHTH B oblllee ypaBHEHUE IOBU-
JKEeHUs, OIpPEeneIuTh BUI OBMXKEHU.

2. OnpenenuTp ypaBHEHUE CKOPOCTH M YCKOPEHUS I'py3a.



3ananmne 2. JIsmxenue rpysa A 3amaso ypaBHeHuEeM
y = at? + bt +c, roe [y] = M, [t] = c. OnpenenuTs CKOPOCTD M YCKOPEHME
rpy3a B MOMEHTHI BpeMeHH {1 U i3, & TaKKe CKOPOCThb U YCKOPEHME TOUKHU
B Ha o6one Gapabana neGenxu (puc. [14.4).

= BapuaHT
/ ><_ [IapameTp

"‘r’Am 1{213|4|5|6|7]|8]9]10
B\ a,m/c2 |2 |0 |3 ]0 |3 |3 ]|]2]0]|4]0
Y Thmfc |03 |4 |2]0] 4|03 ]a]2
Al v c, M 3|4 |05 2|04 |2]0]3
l” rn 10,2004 |06 |08 [0,5]04 |03 0,208 ]0,6
t1, ¢ 1 [2 (121212 ]1]2
Puc. I14.4 ts, C 3 (434 3}4 (3 ]a]3]4




IpakTueckasi padora Ne 5 (uacrthp 2)
Tema: Onpenesienne napaMeTpoOB BPALIATEIbHOI0 IBHKEHUSI TeJa.
Hean padorsl: HayunThes paccUuThHIBATH NAPAMETPHI BPAIIATEIBLHOTO
JABMKEHUS TeJia.

PacueTHnle popMyJILI AN onpeneieHus apaMeTpoB
BpAallaTEJIbHOIO ABUMXEHUA

Touxn Temna OBMAKYTCA IO OKPYXHOCTAM BOKPYT HENOXBUXKHON OCH
(ocm BpaleHns).

3akOH paBHOMEDHOIO BPAILLRTENLHOIO ABUXKEHUS: ¢ = g + wi.

3aKOH PaBHONEPEMEHHOIO BPAIATEILHOIO [IBUKEHUS:
et?

5

3akOH HEPABHOMEPHOIO BPAILATENLHOrO NBIKEHU: @ = f(t3).

3peck ¢ — yrod nmoBopoTa Tena 3a BpeMs t, pamn;

W — YTJIOBas CKOPOCTh, pam/c;

0 — YTOJI NIOBOPOTa, Ha KOTOPHIA pa3sBEpHYJIOCH TEJI0 N0 HaJasa
OTCYeTA,;

wp — HavaJlbHai yIJIOBas CKOPOCTh;

£ — yrioBOE ycKopenue, pan/c?;

YrioBas cKopocTh: w = ¢'; w = wy + &t;

Yrnosoe yckopenue: € = w'.

Kunemarnueckne rpadmki BpalllaTeNbHOrO IBMKEHNS IPEJICTABIIE-
HHI Ha puc. [14.2.

Y = o + wot +

¢,0,8 (P,(D,B
et?
O = Py + el +——2—-
W =0y + £t
W= const
Do £ = const
o ? o t
a) 6)
Puc. I14.2

Yucno o6opoToB BpaiueHus Tena: z = @/ (2x).
Yrnoeas 4acToTa BpauleHus: n, o6/MuH.

2mn ™

“=7%60 ~ 30°



® [TapamMeTprl OBHXKEHMS TOYKM Bpallaio-

<1 merocs Tena (puc. 114.3):
K MA\ v — JmMHeHHasd CKOpOCTh TOYKM A:
v = wr, M/c;
ar a; — KacaTeJIbHOe YCKOpPEeHHe TOUkK A:
a; = er, M/c?;
a, — HOPMaJIbHOE yCKOpeHHe TOYku A:

Puc I14.3 an = w?r, m/c?.

PexoMennmanmum nJjia pemeHns 3amad
pacyeTHo-rpadhundeckon paboTnl

3ananue 1

1. OnpenenuTh BUIO OBMXKEHNS Ha KaXXIIOM y4YacTKe IO IIPUBENCHHO-
MY KMHEMaTU4YeCKOMY r'paduKy.

2. 3anucaTh 3aKOHEI JIBMXKEHMSA HIKMBA HA Ka)XXIoM ydacTke. [la-
paMeTphl OBMKEHHs B KOHIE KaXXJOIo Y4JacTKa SABJIAIOTCI HAYAIbHBIMH
rnapaMeTpaMi IBMXKEHUs Ha KaXXIOM IOCIIEoyIOUIEM.

3. OnpenennTs NOMHEIA YIOJI IOBOPOTA IIKWBA 33 BpEMSA BPAalllEHUS.
Wcnons3osaTs GopMyily muis nepexona OT YIVIOBOM YaCTOTH! BpallleHUsA
K YIJIOBOMY YCKOPEHMIO.

4. OnpenenuTs NOIHOE YUCIIO 0OOPOTOB IKUBA, UCTIONB3Y S hOpMyITy

¥
S on

5. Iloctpours rpadmkm YIVIOBHIX IepeMelLleHWA UM YIJIOBBIX
YCKOpEHHI.

6. OnpenenuTh HOpMaJIbHOE M KacaTeJbHOE YCKODEHMsS TOYKK Ha
obone IIKKMBa B YKa3aHHLIE MOMEHTH! BPEMEHM.

z



Pacuerno-rpadpuueckas pabora

3anaune 1. YacToTa BpallleHNs INKUBa OUAMETPOM d MEHSIeTCs CO-
ri1acHo rpaguky. OnpenenuTh NOTHOE YNCIO 00OPOTOB IIIKMBA 33 BpeMs
IBHXXEHUS U CPEIHIOI0 YIVIOBYIO CKOPOCTBh 3a 3TO Xe BpeMi. IlocTpouTts

rpaduK yriIOBBIX IIepEMELLEeHNI N YIJIOBRIX yCKopeHwiil mkusa. Omnpene-
JINTh YCKOPEHM TOo4WeK oboma Kojieca B MOMEHTHI BpeMeHM i) u ta.

n, o0/MUR n, o6/MuH
A A v e
1000 1000 1000
800 800} 800
600 600} 600
400 400 400
200 200 200
0 > 0 > 0 ——
2 4 6 8 10 rec 2 4 6 8 10 1% 2 4 6 8 10 44
a) 6) ¢
n, ol/mMun n, ob/Mnu n, 06/mMun
A A A
1000 1000 1000
800 800 800
600 600 600
400 400 400
200 200} 200
N, " b .
T2d 6 8 10 % R R T ST Rl B R A R T
2) 0) e)
Bapunant
ITapameTp

2134|567 8]91]10

Hwamerp mkusa, M {0,2 (0,3 |04 |0,6 |0,5 0,8 |0,2 0,6 |]0,5 |0,8
t1, ¢ 2 1 2 1 2 1 2 1 2 1
ta, C 8 19 |8 19 |8 (6|9 |8 (9|6

[Tpu 3anuTe pabOThl OTBETUTH HA BOMIPOCHI TECTOBOIO 3a/IaHUS



Bonpocu OTBeTH Kon
1. Ilo 3anaHHOMY 3aKOHY BpallleHNS Bajia PasHoMmepHOe 1
p =0, 25t3 + 4t ompenenuTL BUM NBYIKEHUS
(¢ — B panmanax; t — B CEKyHJIaX). PaBrOyCcKopeHHOE 2
Paprosamennentoe 3
Ilepemennoe 4
2. 3akoH BpalllaTeJLHOI'o IBHXKEHMs KoJleca 6c 1
=4t — 0, 25t2. OnpenenuTsb BpeMs IO IOJIHOMX
OCTaHOBKH. 8c 2
10c 3
12¢ 4
3. Onpenenuthk Yucio oGOPOTOB IO MOITHONR ocTa- 0 1
HOBKHU KoJieca. I[BHXKeHMe OIUCaHO B Bompoce 2.
1,25 o6opoToB 2
2,55 oGopoToB 3
3,65 oSopoToB 4
4. Koneco BpalinaeTcs ¢ yrioBoil CKOPOCTBIO 71,7Mm/ c? 1
52 pan/c. Panuyc xoneca 45 mm. Onpenenurs
NOJIHOE YCKOpeHMe TodeK Ha obone KoJeca. 101,6 m/ c? 2
121,7m/c? 3
173,7m/c? 4
5. HacroTra BpallleHns Bajla MEHAETCA COrJIACHO 2530 pan 1
rpaduky. OnpenenuTs NOTHOE YUCIO 0GOPOTOB
3a BpeMs OBUKEHMS. 385,4 2
R, o6/mMun 402,9 3
420——
2420 pan 4
0




IIpakTnueckasi padora Ne 6
Tema: Onpenesienne NOTPeOHO MOIIHOCTH JIEKTPOABUTATEISI.
Hean padoTsl: HayunThes paccYMTHIBATH MOIIHOCTD € Y4€TOM NOTEPb HA TPEHUE U
CHJI UHEPIHH.

PacueTrHrnie dhopMynnl

Mowmocmd npu nOCmMynamesbnom 08 UNCEHUY
P = Fvcosa,

rne F' — nocrosunas cuna, H; v — ckopocts aemxenus, M/c; o — yromn
MEXIy HAIIPaBJIEHUSMU CHJIEI U IlepeMellleHN.

Mowmocmb npu epawjenus
P=Muw,
rne M — Bpamarorumit Moment, H-M; w — yrioBas ckopocts, pan/c.
Koadpuyuenm noaeanozo deticmeusd
Pron

P, 3aTp

KIIIO =

b)

rae Pyo; — NnonesHas MOIIHOCTb, BT; Py — 3aTpadyedHas MOIHOCTE, BT.
’ ’ P 3

Cuaa unepyuu
FI‘[H = _ma,

rie a — ycKopeHue TO4km, M/c; m — Macca, KT.

OcHo6HblE YPABHEHUT OUHAMUKY

IocTynarenbHoe OBUXKeHKe TBepuoro Tena: F = ma.

BpaimaTensHoe OBUXeHMEe TBepIoro tena: M, = Je,
raoe M, — cyMMAapHEIl MOMEHT BHEILIHMX CHJI OTHOCHTEILHO OCH Bpallle-
uust, H-M; J — MOMEHT MHepIMM OTHOCHTEIHHO OCH BpPAILEHMs, KI-MZ;
£ — YIVIOBOe yCKOpeHume, pan/c?.

PexoMeHDall X IO BHIIOJHEHNIO 3alaHUA.

1. Ucnoneay s npunnun JanamGepa, onpenenuTs HATXKEHIE KAHATA
KaOUHEl MUdTA Ha KAXIOM ydacTke nemkenns (Jleknus 14, mpumep 3).

2. OnpenemuTs MakCHMAJILHOE HATSKEHNE KAHATA.

3. [lo MaxcuMaJIbHOMY HATXKEHWIO KaHATa ONPENe/INTh MAaKCUMAab-
HYIO MOTPe6HY0 MOIHOCTD I NONBEMa IPy3a.

4. Mo 3ananuoit Bemmuune KIIII mexaHusma onpenenuTbs MaKCH-
MaJIbHYO MOLUHOCTD IIBUTaTeIs.



PacuyeTHo-rpadmueckas pa6ora

3ananne 1. CxopocTs KaGUHEL IH(Ta MACCOX 77 U3MEHAETCSA CO-
rnacHo rpadukaM. OnpenesNTh BEMUYMHY HATSIXKEHUS KaHATa, Ha KO-
TOPOM NonBemeHd JudT, NpU noabeMe 1 onyckanuu. [lo MaxcumanbHoil
BEIMYNHE HATNKEHUS KaHaTa ONPENeMTh NOTPeOHYIO MOLIHOCTE 3JI€K-

TPOOBUTATENA.

U pAM/C
5

Z \

v /\M/c

‘l)/\ M/c

02468101,> 0 6 8 10 2 R N T
o) ¢ 6) tc o tc
v AM/c v Au/c v/\ M/C
5 sk sk
4 4 4
3 3 3
2 2 2
i i I
0346 8 10 e 0™ 6 8 107 6 3 10 g
2 0) e
Bapmnant
[TapameTp
1 2 3 4 5 6 7 8 9 10
Macca m, kr 500 | 700 |750 | 800 |600 | 800 (600 | 450 |900 | 850
KILI mexann3ma| 0,8 10,75 | 0,8 10,75 | 0,8 (0,75 |0,8 |0,75 | 0,8 |0,75

[Ipu 3amuTe pabOTHl OTBETUTH Ha BOMIPOCKHI TECTOBOIO 3aIaHMUSI.




Temrr 1.14 n 1.15. IInaaMmuka. Pa6oTa ¥ MOILHOCTD.
O6ume TeopeMbl JUHAMUKN

Bonpocwum OreeTtn [Kon
1. Jlebenxoit nonanMaloT rpy3 Maccoit 300 kr 0,079 1
co ckopoctsio 0,5 M/c. MowmocTs ABUraTens
2 kBt. Onpenenurs obimit KITJ mexanusMma. 0,935 2
0,625 3
0,736 4
2. OnpenenuTh BENMYUHY TOPMO3HOM CYIIBL, 52 H 1
ecqu 3a 4 C €ro CKOpocTh yrasia ¢ 12 m/c
no 4 m/c. Cnna Tsxectn — 104 H. 159 H 2
10,6 H 3
212 H 4
3. Yemy paBHa paboTa CuJl, IPUIIOXEHHRIX K 11,25 xITx 1
NPAMOJIMHENHO OBMXKYUIEMYCS TeJLy, €CJIN €ro
CKOPOCTB yBeMumiachk ¢ 15 M/c¢ mo 25 m/c. 20 xIlx 2
Macca Tena 1000 kr.
75 kllx 3
112,5 xITx 4
4. CnnomHoN onHOPONHKIA uuHap Maccoit m | Toarko oT 7 1
BpalIA€TCA OTHOCHTEILHO CBOEH IIPONOJILHOR
ocu. OT Yero 3aBUCUT 3HAYEHME Ormur 2
MOMEHTa MHEPLUY HUIHHApa?
Orilum 3
Orl,mur 4
5. Ilon mevicTBUMEM BpaIlAIOLIIErO0 MOMEHTA, 23,8 kxr - M2 1
M = 200 H - M xoneco Bpamaercs paBHOYCKO-
PEHHO U3 COCTOAHUSA IIOKOS 1 3a 4 C €ro CKo- 48 xr - M2 2
pocTb mocturia 320 06/MuH.
OnpenenuTe MOMEHT MHEPUMM KOJIeca. 96 kr - M2 3
108 xr - m? 4




JlaGoparopnasi pabora Nel

Tema: «OkcnepuMeHTaIbHOE ONpEAEIEHUE MOYJIS YIIPYTOCTH U KO3 PHUIIeHTa
ITyaccona»
Hean padoThl. DKcIIEpUMEHTAIBHOE OnpeieseHue Moayis ynpyrocta E u
koa(ddurmenTa [lyaccona p u cpaBHEHHE UX ¢ TAOJIMYHBIMHU 3HAYCHUSIMU.
OobopynoBanme: CTeH I yHUBEPCAIbHBIN TAOOPaTOPHBIN MO COMPOTUBICHUIO MaTEPUAIOB
CM — 2: 1 — onopHBIE CTOWKH, 2 — KOPITYC, 3 — MOJ3YH, 4 — mMTypBai, 5 — Kopmyc, 6 —
mTU(THI, 7 — BUIKU, 8 — CTEPKEHb, 9 — HHIUKATOP AedOopMaIui MPOPE3HOH NPy KUHBI,
10 — renzope3uctopsl, 11 — pazbeM A1 HOAKITIOUESHUS H3MepUTens aegopmaruu (puc. 2),
MUKPOKaIbKYJISITOPHI.

Teopernyeckue mMoJI0KeHUs.

Monyns ynpyroctu (E) xapakrepusyer ®KeCcTKOCTh MaTepHalia, T.e. ClIOCOOHOCTh
COMPOTUBIATHCA AedhOopMaIliK, ONIPEAEIIIeTCS OTHOIIEHUEM HOPMAJIBHOTO HANPsKEHUs O
K COOTBETCTBYIOIIEMY OTHOCUTEILHOMY YJUIMHEHUIO € MPU PACTSHKEHUU IPSIMOTO
CTEpPXHS U BbIpaXkaeTcsi GOpMyJIOii:

E=0ox/ex (1) WU E=F/(A*&x)= (k1*n) / (A* €x) (2)

I'ne F — ycunue, pactsarusaroiiee crep:xenb, H

€X - npoAoJibHas Aedhopmanus,

A — TUIOMIA/Ih MOTIEPEYHOTO CEUCHUS CTEPIKHS, MM?2,

OX - HOpMaJbHOE HampsbkeHue, H/mMm?2,

k1l — ko3 pHIEEeHT TPONOPIIMOHATLHOCTH TIOKa3aHUI HHINKATOPA, OTPasKAIOIINH
(aKTUIECKYIO )KeCTKOCTh NpYykuHbl, K1=4,95 H/MKM,

N — moka3aHue UHANKaTopa AehopMalii MPOPE3HOUN MPYKUHBI, MKM.

Koaddunmentom Ilyaccona HazpiBaeTCs a0COTOTHOE 3HAYECHUE OTHOIICHUS TTOTIEPEYHOM
nedopMalu K TpOJ0JIbHON IPH OJHOOCHOM HANpPsHKEHHOM COCTOSIHUM:

n=| €/&ex | (3)
rae: €z - momepedHas aedopManus, E€X - MPOAOIbHAs aehopmMaIus
IHopsinok BbINMOJIHEHUS PA0OTHI.
1) CoGepuTte HamaaKy COTJIacHO PHC.2 U MPOU3BEAUTE MPEIBAPUTEIIHLHOE HArPyKEHUE
CTEpKHS JUIsl yCTpaHEHUs 3a30poB B mapHupax Harpyskoit 0,5 kH. CHuMuTe nokaszanus ¢

tabno U3zmepurens Jdepopmanuu 1151 KaXa0T0 TEH30PE3UCTOPA U 3aHECUTE X B
Ta0IuUILy:

F, xH 1 2 3 4
TEH30PE3UCTOP | TEH30PE3UCTOP | TEH30PE3UCTOP | TEH30PE3UCTOP
X y y X
0,5 X11= Z21= Z31= X41=
1,5 X12= Z22= Z32= X42=
2,5 X13= Z23= Z33= X43=
3,5 X14= Z24= Z34= X44=




2) Harpyxaiite obpasen nociaegorarensHo cuioi 1,5 kH, 2,5 kH , 3,5 kH,
KOHTPOJIMPYSI 3HAYCHHUE CHIIBI TI0 MTOKa3aHUSIM WHAUKATOpa fedopmariuu mpope3Hoin
IpYy>KUHBI HAa cTOMKe. Ha Kaxxnom ypoBHe criibl cHuMaite nokazanus M/ muis kaxmoro
TEH30pPE3UCTOpA.

3) IMoacuuTaiite cpeaHIO0 pasHocTh nokazanuii Tadno U (AnX, ANz) aus crynenu
narpysku AF= 1 kH. ITo popmynam:

Anx1=((X12 - X11) + (X13 - X12) + (X14 - X13))/3
Anx2=((X42 — X41) + (X43 — X42) + (X44 — X43)) / 3

Anx = (Anx1 + Anx2) /2

Anz1=((Z22 - Z21) + (223 — Z22) + (224 — Z23)) / 3
Anz2=((Z32 — Z31) + (233 — Z32) + (Z34 - Z33)) / 3

Anz = (Anzl + Anz2) /2

4) OnpenenuTe MpUpAIICHUE TPOIOJIbHOM 1 ntoniepeuHoi nedopmanvu Agx , A€z
COOTBETCTBYIOIIME MpupaiieHuto cuiibl F=1kH no popmynam:

Aex = Kgx * nx, Agz = Kgz * nz,

(4)

rae Kg- nena enunuist quckpetnoctua U1 (Kgx = 0,00042 mMm, Kgz = 0,0000731 Mm)
5) Brrunciute npoosibHYI0 U TONEpeUHyo AehopMaluio o Gopmyiam:

ex=Aex /1, €z=Agz/q, (5)

rne £= 150 MM — qymHA pabodeli 4acTH CTEPIKHS;
a =30 MM — IIKMpUHA CTEPKHS (TONEPEYHBIN pa3mep).

6) Beruucnure moaynes ynpyroctu o ¢popmyse (2). (F=3,5 kH, A=75mm? - momaas
MONEPEYHOTO CEYEHUS CTEPIKHS )
7) Berunciure koadduiuent [lyaccona no popmye (3).
8) CpaBHHUTE pe3ynbTaThl C TAOJIUYHBIMY HaHHBIMU. ClienaiiTe BBIBOJ O pe3yibTaTax
HKCIIEPUMEHTA.
[Ipumeuanue 1. Pe3ynbTarhl BHIYUCICHUH TOJKHBI OBITH B IIpeieiax :
n1s Matepuana ctanb 45: E=(1,9...2,1) * 10° MIla, g =0,25...0,3

KoHTpoJibHBIE BONIPOCHI:
1.Yto xapakTepuzyeT ko3QpuuueHT nonepeunoit negopmanuu (ko3phunneHt
ITyaccona)?
2.Chopmynupyiite 3aKoH ['yKka npHu pacTsS>KEHUU U CKATUU?
3.Uto xapakTepuszyeT MOAYJb YOPYrocTn marepuana? KakoBa equHuIla U3MEPECHUS
MOJYJISI YIIPYTOCTH?



4.3anuimunre GopMyJIbl 7S ONPENEICHHs A0COIIOTHOTO U OTHOCUTENBHOIO YIIMHEHUH
opyca?

5.Yro xapaktepusyet npousBenenue A*E?

6.Kak onpenensiercss aOCOMOTHOE yIJIMHEHUE CTYIIEHYAaTOro Opyca, Harpy>KeHHOIO
HECKOJIbKUMH CUjiamMu?

JlabopaTtopHasi paGoTa Ne2

Tema: «IIpoBeaeHue ucnplTaHu oOpasia Ha Cpe3»

Hesapb padoThl. DKCIEPUMEHTAIIBHOE ONPEACICHUE MAKCUMAIIBHOW CHJIbI, IOCTUTHYTOU B
MOMEHT cpe3a cTepkHs. OnpeaeneHne KacaTebHOTO HAMPSKEHHUS.

Oo6opynoBanme: CTeH ] yHUBEPCAIbHBIN JJA0OPATOPHBIN MO COMPOTUBIICHUIO MAaTEPUATIOB
CM - 2: 1 — onopHas cToika, 2 — Kopnyc, 3 — Kopnyc, 4 — oOpasell i UICIIBITaHuH, 5 —
BBICOKOTBEP/IBIE BTYJIKH, 6 — BUIKH, 7 — IIOJ3YH, 8 — OCh IPOPE3HOMN MPYKUHBI, 9 —
wTudT, 10 — mrypsan, 11 — uaaukaTop negopmManuu Npope3Hon MpyKuHbI (puc. 3),
MUKPOKAJIbKYJISITOPHI.

Teopernueckue MoJI0KeHMS.

Cpe3om Ha3bIBaeTCs pa3pylieHne MaTepralia CTEp>KHS MO JEUCTBUEM CHUJI,
MEePIEHANKYJISIPHBIX MPOIOILHOM OCU CTEpKHA (Tonepeyunbix cui). [Ipu aToM B ceuenuun
cpe3a CTEp>KHS BO3HUKAIOT KacaTeIbHbIC HAMPSKEHUS, BETUYMHA KOTOPBIX OMPEIEIsIeTCs
o hopmye:

wcp.=F /S (1)
F=kl*n (2)

IJIe TCp.- KacaTelabHOE HaIPshKEHHE MTPH Cpese.
F — monepeyHas cuiia, qEHCTBYIOIIAS HA CTEPIKEHb.
S — mnomanak cedyeHust, BOCIPUHIMAIONIAS ATy CHITY.
k1 — sxectkocTh npyxunsl (K1= 4950 H/mm).

IHopsigok BbINOJIHEHHS PA0OTHI.
1) CobGepute HaJIagKy COTJIACHO puC. 3.
J1J1st BBITTOTTHEHUST paOOThI MCTIONB3YHTE MIIMHIPUYECKUIN CTEp>KeHb (00paserr) s

HCIIBITAHUH Ha cpe3 (1103. 4 puc. 2).

2) Harpyxaiite cTep>KeHb MOMEePEYHON CUII0N OCTENEHHO A0 TE€X MOp, MOKa He
IIPOU30MIET CPE3 CTEPIKHSL.

3) 3adukcupyiTe MoKa3aHusl UHIUKATOpa AePOpMAIHH MPOPE3HON MPYKUHBI B
MOMEHT cpe3a — N.

4) Onpenenute cuity cpesa o dopmyie (2).

5) Onpenenure KacarenbHoe HanpspkeHue no gopmye (1), roe

S = (nd*4)*i; (i — xonmyecTBO IIOIIAACH cpe3a).

KoHTpoJIbHBIE BOIPOCHI:
1.Kakue BHyTpeHHUE CUIIOBbIE (DAKTOPHI BO3HUKAIOT MPU CABUTE U CMSITUU?
2.ChopmynupyiiTe 3aK0H MAPHOCTH KacaTeIbHBIX HAMIPSKEHUM.



3.Kak o0o3HauaeTcst Aedopmariusi Ipu CABUTE?

4 3anumute 3akoH ['yka npu casure.

5.3anummuTe yciaoBUe NPOYHOCTH TP CABUTE U CMATHH?

6.Uem oTnuyaeTcs pacyeT Ha MPOYHOCTh MPU CABUTE OJHOCPE3HON 3aKJIENKU OT
JIBYXCPE3HOU?

7.3anumuTe popMyiTy IS pacdeTa Ha MPOYHOCTh CBAPHOTO COSAMHEHUS?

JlabopaTtopnast paGora Ne3

Tema: «OKcriepuMeHTaIbHOE ONPEAEIEHUE MOIYJIS CABUTa»

Heap padoThl— SKCIEPUMEHTAIBHOE ONPENEICHUE MOAYJIS CIBUTa (MOIYJIS YIIPYTOCTH
BTOPOTO pOJia) IPU YUCTOM CJIBUTE.

Oo0opynoBanme: CTeH 1 yHUBEPCAIbHBIHN JJAOOPATOPHBIN MO CONPOTUBIICHUIO MaTEPUAJIOB
CM — 2: 1,2 — oniopHbI€ cTOMKH, 3 — KOpIycC, 4 — CTyneH4aTbIi Baji, S — 0our, 6 —
PYKOSITKA, 7 — KPOHIUTEWHBI, 8 — NHIAUKATOPHAs TOJOBKA, 9 — pbryar, 10 — noxmmnauk, 11
— ynop, 12 — BuHT, 13 — nonsecka, 14 — rupu (puc. 6).

Teopernueckue cBeeHUA.
B npenenax ynpyrux aedopmainuii yroi 3akpydruBaHus (P CBA3aH ¢ KPyTALIUM MOMEHTOM
Mk creIyomunii 3aBUCUMOCTBIO:

¢ = (Mx*t)/ (G* Jp) 1)

rae £ — qmHa crepkHs, JP - OJIApHBIN MOMEHT uHepiuu, G — MOAyJIb YIIPYTOCTH
BTOPOTO pojia (MOIyJIb CIBUTA).
Ortcrona

G = (Mx*t)/ (¢ * Jp) )

Ha npaktuke moayJib caBuUra onpenessitor o NpupalieHuo B3auMHOTO yIJjia II0BOPOTa
A 1na yuactke crepykHs AmuHON £, OT IpHUpaIeHUs] MOMEHTA KPYYEHHUs, KOTOPOE
pPaBHO:

AMx = AF*a (3)

3neck AF - cTyrneHb yBeIMYCHHSI CUJIbI HATPY3KH, a4 — JIJTMHA Jieda perdara (a =300 mwm).
Takum o6pazom
G = (AF*a*t)/ (A * Jp) ()]

IMopsinok BbINOJIHEHHSI PAa0OTHI.
1) CobGepute HallagKy COrJIacHO puUcC.6.
2) Harpy»xaiiTe rmojBsec Ha pbryare mnocijeoBareyibHo rupsm 1,2,3,4 kr.
3) CHuMaiiTe Ha Ka)K]IOM yPOBHE MTOKa3aHUs UHANKAaTOpa yriomepa. J[aHHbie 3aHecuTe B
TabnuIy:

No Bec rupu, kr. [Tokazanus
/i WHJMKaTOpa, MM.

1. 1 nl=




2. 2 n2 =
3. 3 n3 =
4. 4 n4 =

4) Iloacunraiite CpeaHIO0 PA3HOCTD MMOKAa3aHUN MHAUKATOpA yTiIoMepa,
cooTBeTCTBYHOIIEe npuparienuto cuibl AF= 10 H mo popmyie:

A@ =An/h (5)

An=((n2-nl1)+ (n3-n2)+ (N4 —-n3))/ 3
rae An - cpenHss pa3HOCTh MOKa3aHWK WHAUKATOpA YriIoMepa, COOTBETCTBYIOIIAS
npupaienunto cuiasl AF =10 H,
h — nirHa BeIIETa KPOHIITEHHA MHAMKATOPHOM roj1oBKH (100 MMm).
5) Beruucnure no popmysie (4) moayinb cipura G v cpaBHUTE ¢ TAOTMYHBIMH JTAaHHBIMHU.
JIns pacueta ucnonb3yiTe ciaenyromue qaiasie: a =300 mm, €= 100 mm.
Jiist mpoBesieHust pabOThI UCTIOIB3YHTE CTEP>KEHb MAJIOTO TMAMETPa, KOJIBIIEBOTO
CEYEHUs, BBIMIOJHEHHbIN U3 cTanu. g kotoporo: du =20 MM, dB = 16 Mm.

Jp = n/32%(dn * — ds %)

IIpumeuanue. Moayns casura G, MOy4eHHBIN B pe3yIbTaTe SIKCIIEPUMEHTA, TOJDKEH
owITh B ipeaenax G = (0,78...0,82)*10° MI1a.

KoHTpo/ibHBbIE BONIPOCHI:
1. Kak Ha3bIBaeTCs HAPSY)KEHHOE COCTOSIHNE, BOZHUKAIOIEE TPU KPYUYEHUHU KPYTJIOro
Opyca?
2. Yemy paBeH MOJyJIb YIPYTOCTH MaTepHalia Ipy KPyUYEeHUH JIJIsl CTaIu ?
3. Kakas cBs13p MEXKy yIJIOM CABUTA U YIJIOM 3aKpy4YUBaHUsA?
4. Kak pacnpenensercs: KacaTeJIbHOE HapspKeHUeE Npu KpydyeHun? Uemy paBHO
HaIpsHKEHUE B IEHTPE KPYTJIOro MONEPEYHOT0 CEUEHHUS?
5. 3anumute GopMyy Ui pacyeTa HaMPsDHKEHUS B JTF000H TOUKE MONEPEYHOTO CEUCHUS.
6. 3anumure GopMyIly AJid pacyeTa MoIsiPHOrO MOMEHTA UHEPLIMH ISl KpyTa.
7. B yem 3akimroyaeTcs pacueT Ha MPOYHOCTh IIPU KPYyUYEHUH ?
8. B 4ueMm 3akiro4aeTcs pacyeT Ha KECTKOCTh IIPU KPyUYEHUH ?

JlabopaTopHasi padora Ned

Tema: «IIpoBepka 3ak0oHa pacnpeneneHrss HOpMaJIbHbIX HANPSKEHUN B MTONIEPEYHOM
CEUYCHHH MPSMOTO Opyca MpH IpSIMOM U3TUOE)

Hean padorsl. [IpoBepka 3akona ['yka mpu u3rube; mpoBepKa JMHEHHOTO 3aKOHA
pacrnpeneneHrss HOpMaJIbHBIX HAMPSHKEHUN B MTOMIEPEYHOM CEUCHUH OANTKK MPHU TIPSIMOM
usruoe.

Oo6opynoBanme: CTeH ] yHUBEPCATbHBIN JIA0OPATOPHBIN MO COMPOTUBIICHUIO MATEPUATIOB



CM — 2: 1 — BUHTOBOE Harpy»aroliee yCTporucTBo, 2 — IByTaBpoBas 0ajika, 3 — onopsl, 4
— DIIEMEHT yIpyruH, 5 — unaukaTop Aedopmannu, 6 — TypBai, 7 — TEH30pPE3UCTOPHI, § —
pazbeM A7 MOAKII0YeHHs u3meputens nedpopmanuu (puc. 4). MUKpOKaIbKyJISATOPHI.

Teopernueckne MoJI0KeHM .

J1st mpoBeIeHUsT CTIBITAHUI HCTIONB3YIOT 0ajKy, Y KOTOPOH MOTIEPEYHOE CEUCHUE
uMeeT GpopMy aByTaBpa. Eciu Hauano KOOpAMHAT MOMECTUTD B LIEHTPE TSHKECTU CEUCHUS,
T0 ocu OX u OV, Kak OCH CUMMETpHH, OYyT TTIABHBIMH LIEHTPAIbHBIMH OCSIMHU.
[IpononpHas ock 6anku — OZ. [Ipu neficTBUM Ha 6aNKy CUII, IEPIEHIUKYIAPHBIX ocu OZ
1 JIexamux B mockoct Y OZ, KOTOPYIO IPUHATO HA3bIBATh TVIABHOM TIOCKOCTHIO, Oasika
OyzneT nu3rudaThCs B 3TOM MmiockocTd. Takoi n3rud Ha3pIBAIOT IIIOCKUM U3THOOM. Eciu B
TIOTIEPEYHOM CEUEHUH OaKi BO3HUKAET TOJIBKO M3THOAIONTNil MOMEHT MX (momnepeyHas
cumita Qy = 0) — cpeaHmii ydacToOK OaaKH, TO TAKOM M3THO HAa3bIBAIOT IMONEPEYHBIM
(kpaliHue yyacTKu OaJIku — puc. 4).

[Tpu yncTOoM M3rude B MONEPEYHOM CEUEHUU OAJIKK BO3SHUKAIOT TOJIBKO HOPMAaJIbHBIE
HanpspKeHus 6Z. B mo00ii Touke monepeyHoro ce4eHusl OHU MOTYT OBITh ONPEAeNICHBI MO
dhopmye:

6z = (Mx/Ix)*y (1)

Mx = (F*a)/2=(k2*n*a)/2 (la)

rae Mx — uzrubaronii MOMEHT B paCCMaTPUBAEMOM CEUCHUH,
JX — MOMEHT MHEpPLUH MONEPEYHOT0 CEYEHHsSI OTHOCUTEIBHO HelTpanbHOM ocu OX,
Y — PAcCTOSIHUE OT HEUTPAIIBHOW OCU O TOYKH CEYEHUSI, B KOTOPOU BBIYHCIISIIOT
HaIpsHKEHUE.
k2 — ko3 puIHeHT MPOMOPIIMOHATBHOCTH TTOKa3aHUI HHIUKATOPA, OTPasKAIOIIHIA
JCHCTBUTEIILHYIO JKECTKOCTh YIPYToro 3jeMenta, k2= 2,849 H/mkm,
N — moKazaHue UHAUKaTopa AedopMaliy YIpPyroro 3JIeMEHTa, MKM.
a =200 MM. — pacCTOSIHUE OT OINOPbI OAJIKH 10 OMOPBI YIPYTOro JIEMEHTA,
I1pu BeIBOZE hOopMyJIbI (1) MPUHATHI THUIIOTE3bI:
a) IJIOCKUX CEYEHMI
0) 0 He HaJaBJIMBAHHUH ITPOJIOJBHBIX BOJIOKOH (oY = 0).
[Ipeanonaraercs, 4To MaTepuai OAJIKU MpU U3rude cienyeT 3akony ['yka.
N3 dhopmyisl (1) BUAHO, YTO HOpMAJIbHBIE HAMPSKEHUS 110 BHICOTE CEUEHUS OaKU
W3MEHSIOTCS 10 JIMHEMHOMY 3aKOHY.

JIns1 SKCIIEpUMEHTAIBHOM ITPOBEPKHU JIMHEMHOTO 3aKOHA U3MEHEHUSI HOPMaJIbHBIX
HaIpPsHKEHUH 10 BHICOTE OATKK B 30HE YMCTOTO M3rKMOa B MSATH TOYKAX CEYCHUS HAKIICCHBI
AT TEH30PE3UCTOPOB (pHC. 4), C TOMOIILIO KOTOPHIX ONPEACISIOT negopManuu €Z Ha
Pa3HBIX PACCTOSIHUSIX OT OCH Z, a 3aTEM HaXOJASIT HOpMaJIbHbIC HATIPSIKEHUS:

6z=E*¢gz (2)

I'ne E=71I'lla — Monynb ypyrocTu MaTepuaina Oajik,
€Z - OTHOCUTENbHAS MPOAOIbHAS AePOpMaIUs pacCCMaTPHUBAEMOT0 BOJIOKHA.

Ilopsitok BhINOJIHEHHS PAadOTHI.
1) CoGepuTte HamagKy corjaacHo puc. 4.
2)Harpy3ure 6anky npeaBapureiabHoi cuoit F= 0,5 xH.



3)CHuMHTE TOKA3aHUS BCEX TEH30PE3UCTOPOB, HAKJIEEHHBIX B 30HE YUCTOIO U3ruoda u
3aHecuTe uX B Tabmuiy Nel. 3HaueHue cribl KOHTPOIMPYWUTE IO UHAUKATOPY
nepopmarun (U]1) ynpyroro snemeHTa.

4) Harpyxkaiite 6anky nocienosarensno cuiioi 1,5 kH u 2,5 kH. Ha kaxno# ctynenu
HarpyxeHusi cHuMaire nokasanus /1 u 3anocure nx B Tadbmmiy Nel.

Tabmuma Nel.
F, 1 2 3 4 5
K TCH30PE3UCTO TCH30PE3UCTO TCH30PE3UCTO TECH30PE3UCTO TECH30PE3UCTO
H p p p p p
Z Z Z Z Z
05|Z11= Z21= Z31= Z 41= Z 51=
15| Z12= Z22= Z32= Z 42= Z 52=
25| Z13= Z23= Z33= Z 43= Z 53=

5) CHumuTE Harpys3Ky.

6) OnpenenuTe CPEAHIO pa3HOCTh NMokazanuii MJ] ANi 11 Kakaoro TeH30pe3ncTopa
st crynienu Harpy3ku AF= 1 kH no dopmynam:

Anl = ((Z12 - Z11) + (Z13 - Z12)) / 2
An2 = ((Z22 - Z21) + (223 - 722)) | 2
An3 = ((Z32 - Z31) + (233 - 232)) / 2 (3)
An4 = ((Z42 — Z41) + (243 — 742)) | 2
ANS = ((Z52 — Z51) + (Z53 — Z52)) / 2

7) Onpenenute OTHOCUTEIBHYIO 1e(POopMAaITHIO JIJIsi KaXKI0T0 TEH30PE3UCTOpa o
dhopmye:
€zi = Kg *Ani 4)
rae Kg = 0,011 mMm. — ieHa eauHuIsl auckpernoctu NJI.

8) Brruncnure HOpMalbHOE HAMPSDKEHHUE IS TOYEK YUCTOro u3ruba mo dpopmyie (2).
9) Berunciute MakCUMaIbHbBIE TEOPETHUECKHUE 3HAUCHUS PACTIATUBAIOIIETO 1
CKUMAFOIIETO HAMPSHKEHUH B 30HE YUCTOTO M3ruoa:

ocmax =+Mx/Wx (5)
rae WX = 2776 mm3 - 0ceBOii MOMEHT CONPOTHBIICHHS.

10) ITocTpoiiTe 3MI0py TEOPETUUECKUX HAMPSKEHUN B CEYEHUH 30HBI YUCTOTO U3rHoa.
OTMeThTE HA HEW TOYKAMH 3HAYEHHUSI SKCIIEPUMEHTAIBHBIX HANPSHKEHUN B TOUKE
HAKJIEMKU TE€H30PE3UCTOPOB.

11) CpaBHUTE TEOPETUYECKHE U IKCIIEPUMEHTAJIbHBIE 3HAYEHUS HAMIPSKECHUH U
CHEJIaWTE 3aKIOUYEHUE O CIPABEIIMBOCTH 3aKOHA PACIIPEAEICHNS] HOPMaJIbHbBIX
HANPSDKEHUH 10 MOTEPEYHOMY CEYEHHIO M3TrM0aeMOro CTEPIKHS.

KoHTpoJibHBIE BOIIPOCHI:
1.Kaky*o m1ocKoCTh Ha3bIBAOT CHIIOBO?



2.Kaxoit n3ru6 HaszpIBaroT NpsiMbiM? UTO Takoe KOCOM U3ruo?

3.Kakue cunoBbie pakTOpbl BOZHUKAIOT B CEYEHUU OAJIKH MPU YUCTOM U3rude?

4.1To xakoMy MpaBUITy OINPEAEISETCS YMCIOBOE 3HAUCHHE U 3HAK M3TMOAIOIIero MOMEeHTa?
5.Kakue HampskeHUs: BOZHUKAIOT IIPU U3rude?

6.Kaxkoii ¢hopmymoit onpenenseTcs HapsHKEHUE TPU U3ruode B 000 TOYKE IMOMIEPEIHOTO
ceyeHus?

7.Hanummre hopmyibl Amst onpeaeacHusl MOMEHTa HHEPIUH 1 MOMEHTA COMPOTHBIICHUS
JUTSL IPSIMOYTOJIBHUKA, JJI1 CTAaHJAPTHBIX CEUCHUIA?

JlabopaTtopnas paGora Ned

Tema: «MccnenoBanue BIUsIHUS peKUMOB padboThl npuBoja Ha KITJ] nunuHapruyeckoro
penyKTOpay

Hesap padoThl: DKCIEPUMEHTAIIBHO UCCIEN0BATh 3aKOHOMEPHOCTh N3MEHEHUS

ko3 urmenta noneznoro aercreus (KII) pexykropa npu pa3HbIx pexumax padOoThl

MPUBOJA.

Oo6opynoBanme: JlaboparopHasi yctaHoBKa «VccineqoBanue nepeaay B 3aMKHYTOM

KOHTYpe»:

1 — anexTpoaBurarens; 2, 4, 6, 8, 10 — TOpCUOHHBIE BaJIbl; 3 — UEPBSIYHBIA PEIYKTOD;

S — KOHUYECKUU PEAYKTOP; 7 — HMIMHAPUYECKUNA TBYXCTYIIEHYAThI COOCHBIA PEAYKTOP;

9 — pemennas nepenaya; 11 — Harpyskaroiiee yctpoicTBo; 12 — mmra (puc. 1).

B pesynbTaTe BeINoMHEHUS pabOThI CTYJEHT

00.J19ICeH 3HAMb !

- OCHOBHBIE COCTABJIIOIINE IOTEPH MOLIHOCTH B PEAYKTOPE, UX 3aBUCUMOCTD OT
[epeIaBaeMOMN Harpy3Ky U 4acTOT BPALLCHHS BAJIOB;

- YCTPOMCTBA 1Ta0OPATOPHON YCTAaHOBKH U METOIUKY MPOBEICHUS UCCIICIOBAHUIT;
00./12/CeH YyMemb.

- SKCTIIEPUMEHTAIBLHO OMPENECTATh U TEOPETUUECKHA PACCUUTHIBATH BPAILIAIOIINE MOMEHTBI
Ha BaJIax peaykropa u no Hum onpenensats KII/[ Ha pa3nmnuHbIX pekxuMax HarpyKeHus;

- 000CHOBAHHO BBHIOMPATh PEKUMBI IKCIUTyaTallUKU PEIyKTOpa, 00eCIIeYMBAIOIINE
MHHUMAaJIbHBIE TTIOTEPHU, KaK B PUBOJE, TAK U B PEIYKTOPE.

Teopernyeckue 1MoJI0KeHU.
AHanu3 NoTeph MOIIIHOCTH B PEIYKTOPE.
1. Koappumment noneznoro aevictust (KIII) pexykropa ecTh OTHOIICHHE MOJIE3HOMN
MOIITHOCTH K 3aTPa4Y€HHOM:

N=P2/P1=(T2*®2)/(T1*H1)=(T2*n2)/(T1*n1)=T2/(T1* i),

rae P1, P2 — mougHoCcTH Ha BeylieM (3aTpauyeHHas) U Ha BEJOMOM (I10Jie3Has) Bajax
penykropa, Br;
T1, T2 - Bpamaroiue MOMEHTHI Ha BEIyIIEM U BEIOMOM Bajiax peaykropa, H * m;
®1, ®2 — yrioBbIe CKOPOCTH BpallleHHUs BEIYIIETO U BEIOMOTO BAJIOB PEAYKTOPA,
pan/c;
N1, N2 — yacTOTHI BpalleHUs BEAYILErO U BEIOMOT0 BaJIOB peayKTOpa, 00/MUH
| — mepeIaTOYHOE OTHOIICHUE HCCIIEAYEMOT0 PEIyKTOpa.



2. B cBO1O 0ouepep MOIHOCTD IOTEPD B peAyKTOpe, BT:
Py =P1-P2=P1*(1 —n) =Pl*y,
rae Y — Ko3QGUIIUEHT OTHOCUTENBHBIX MTOTEPh B PEIYKTOPE,

y=1-n=y3+wyn+ynm+ yB;

Y3 - KO3 (DUIMEHT OTHOCUTENIBHBIX MOTEPh B 3aIICTUICHUN;

Y - KO3 OUIIMEHT OTHOCUTENIbHBIX MOTEPh B MOAIIUITHUKAX;

YIM - K03(PGUIUEHT OTHOCUTENBHBIX MTOTEPh HA MepEMEITUBAHNE MACTIa;

WB - KOO(QOUIHMEHT OTHOCUTEIBHBIX MOTEPh HA MMPUBOJ BEHTWIISITOPA Y PEAYKTOPOB C
MCKYCCTBEHHBIM BO3yIIHBIM OXJIaXKJICHUEM.

[ToTepu B 3aLIETUIEHUM SIBISIOTCS CIEACTBUEM YPE3BBIYANHO CIOKHOTO JUIS
MCCJIEI0BAHMS IPOLECCA B3aUMOJICHCTBHS KOHTAKTUPYIOIIMX TOBEPXHOCTEN 3yOheB. B
oO01LIEeM CiTyyae CHIIbl TPEHHSI MKy 3yObsIMU 3aBHUCST OT HIEPOXOBATOCTU UX pabOUUX
MOBEPXHOCTEH, peKMMa U BUJIa CMA3KH, COOTHOILICHHS CKOPOCTEN KaueHUsI U CKOIBKECHUS
B KOHTAKTE Y BEJIMYMHBI IEPEIaBaeMOM MOJIE3HOM HArPy3KHU.

s 3y0uaThIX nepenay, Hape3aHHbIX 0€3 MOIU(PUKALINY 3alIeTUICHUS, BEIIMUNHY
ko3 ulreHTa TOTEPh B 3aLIETUICHUU MOKHO MPUOJIMKEHHO OMPEACIIUTh C
VCITOJIb30BAHUEM 3aBUCUMOCTH

Y3=23*f*(1/z1 £ 1/z22),

rae f — KodapPUIuEeHT TPeHUsI CKOJIbKEHUS B KOHTAKTE COMPSIKEHHBIX 3yObeB;
z1, 2 — yncna 3yObeB MIECTEPHU U KoJieca.
B gopmyie 3HaK «+» - 1UIsl BHEITHETO 3alleTIIICHUs, 3HAK «-» - JUIsl BHYTPEHHETO
3aIleTUICHHUS.

dopMyIta MOKa3bIBACT, YTO MOTEPH CHIIBHO YBEIHMYUBACTCS C YMEHBIICHUEM YUCE
3yObeB, 0COOCHHO YHUCJIa 3yObEeB IIECTEPHH.

B pexume momyKHIKOCTHON CMa3Ku CHIIBI TPCHHSI YBEITMIUBAIOTCS TIPU
YMEHBIIIEHUH BA3KOCTH Macjia U CKOPOCTH B 3aIlelIeHUH. [Ipu BBICOKHX CKOPOCTSX 32
CYET IMOBBITIICHUS HECYIIEH CITOCOOHOCTH MACIISTHOTO KJIMHA MEKTy 3yObsIMU BCTYTAIOT B
CHITY 3aBUCUMOCTH, XapaKTEePHBIC JJIS TUAPOIMHAMUYECKOTO PEKUMa CMa3KH.

Ilomepu na mpenue 6 3ayenienuy 0OBIYHO MPUHUMAIOT MPOMOPIUOHATEHBIMU
MOJIE3HOM HArpy3Ke M OTHOCAT K TaK HAa3bIBAEMbIM HArPy304YHBIM MTOTEPSIM.

Basnbl coBpeMeHHBIX peyKTOPOB OOBIYHO YCTAHABIMBAIOT HA MOAIIUITHUKAX
KaueHUs, JIsl KOTOPBIX XapaKTEPHBI MaJIble nomepu Ha mpeHue.

yn = 0,005...0,010.

Ilomepu na nepemewiusarue macia pacTyT ¢ yBEIUUEHHUEM OKPYKHOU CKOPOCTH,
BSI3KOCTH Macja, MMPUHBI 3y0UaThIX KOJIEC U TTyOUHBI UX TIOTPY>KEHUS B MACIISIHYIO
BaHHY.

Koappuyuenm omnocumenvhvix nomepv Ha npuoo 6eHMUIAMOpa \YB
CYIIIECTBEHHO 3aBUCHUT OT YaCTOTHI BPAIIICHHSI BaJIOB.

Pa3zienbHOE n3MepeHre COCTABISIONINX ITOTEPh MOIITHOCTH CBS3aHO C OOJIBIITUMHU
TPy IHOCTSAMU. [103TOMY OOBIYHO OIBITHBIM MMYTEM ONPEICIISIOT CYMMapHBIC IIOTEPH
MOIITHOCTH, KOTOpbIe XapakTepusyroT oommii KITJ[ pegykropa.



Cpennue 3nauenust KI1J] 3y0uarsix nepenay Ha NOAIMITHUKAX KaYEHUS TIPU
HOMMHAJIBLHOW Harpy3Ke M KUJIKOW cMa3ke HaxoAsTcs B nipenenax n = 0,97...0,98,
IUTSL OTKPBITBIX Mepeiay ¢ miactTuyHo cmaskon 1 = 0,95... 0,96.

[Ipu nepenaue HenosHoW MomHOCTH KII/] 3HAYNUTENIBHO HUYXKE BCIEACTBUE BIIMSHUS
MIOCTOSIHHBIX TIOTEPb, T.€. TOTEPh, HE 3aBUCAIINX OT NEpeAaBaeMO MOIIIHOCTH.

Iopsaok BeINOTHEHUsSI padOThI.
IHocsenoBaTeIbHOCTH BBINOJIHEHHS JJA00PATOPHOH PadOThI B AHAJIOTOBOM pe:KUMe C
3JIeMEHTAMM aBTOMATH3HMPOBAHHOM CHCTeMbI HAYYHBIX HcciaenoBannii (ACHH)

JlaGopatopHy10 pabOTy BBIIOIHSIOT C IPUMEHEHUEM KOMITBIOTEPA B IMAJIOTOBOM
pexxume. Kaxaplil atan paboTsl 0popMIIeH Ha JUCIUIEE B BUJE SKPAHHOM 3aCTaBKU.
[lepexon k ouepeHOMY 3Tay pabOTHl BO3MOKEH TOJBKO MOCJE BHIIIOJHEHUS
peKoMeH1alui 1 TpeOOBaHUM, IPUBEACHHBIX Ha 3acTaBke. HeoOX0IMMBIH MyHKT B
IpeJenax OJHON 3aCTaBKU BBIOMPAIOT YCTAHOBKOM IOJIOCHI, BBIIEIEHHOM JPYTHM LIBETOM,
Ha HY>XKHYIO CTPOKY € IIOMOIIBIO KJIaBHUIII IIEPEMEILIEHUS KypCOpa — CIMpeENKa 6HU3,
cmpenka 66epx, KIABUIIK — 6600. [{ns momyueHus 6ojee moTHOU U moApoOHOM
MH(}OpMaUKU IPH BBIIOJIHEHUH 3Talla CIeAyeT HaXaTh (yHKIUOHAJIBHYIO KiaBuiry F1—
nOMOWb.

[To oKOHYaHWU SKCIIEPUMEHTAIBHON YacTU PabOThl HA TUCTLIICH BBIBOASITCS
pe3yabTaThl SKcriepuMenTa — rpaduku. [lepsslii rpaduk - «3aBucumoctu KIIJ penykropa
OT Harpy3Ku Ha BEIOMOM Baity» oToOpaxaet 3aBucumocTh KIIJ[ penxykropa oT MomMeHTa
Ha BEJOMOM Bally (KeJTasi KpuBasi) M 3aBUCUMOCTb YaCTOThI BPAIlIEHUs BEYILIEro Baja OT
MOMEHTa Ha BE€JOMOM Bally (3esieHast kpuBasi). Bropoii rpaduk - «3aBucumoctu
MOIIIHOCTEW OT MOMEHTA Ha BEJJOMOM Bally» OTOOpa)kaeT 3aBUCUMOCTb MOIIIHOCTH Ha
BEyIlIEM Bally OT MOMEHTa Ha BE€JIOMOM Bally (JKeJTas KpuBasi) M 3aBUCUMOCTb MOIIIHOCTH
Ha BEJIOMOM BaJly OT MOMEHTa Ha BEJOMOM BaJly (3€JIeHast KpUBas).

OT14er o 1a0opaTopHoii padoTe T0IZKEH COAEPKATh!
Kunemaruueckyto cxemy «JlabopaTopHoi ycTaHOBKWY», onUcaHue y3J0B «JlabopaTtopHoit
YCTaHOBKW», KpPaTKHE TEOPETUYECKHUE CBEICHHS O TOTEPSAX MOILHOCTH B PEAYKTOPE, a
takoke rpapukn «3aBucumoct KII/I penykropa oT Harpy3ku Ha BEIOMOM Baly» U
«3aBHCHUMOCTHA MOIIHOCTENW OT MOMEHTA Ha BEJOMOM BaJIy».

KoHTpoJsibHBIE BOIPOCHI:
[TpuBenute dhopmyIbl, 0 KOTOPEIM MOXHO onpenenuts KIIJ[ pexykTopa.
Ha3zoBuTte 0CHOBHBIE IPUYUHBI IOTEPU MOIIHOCTH B PEIYKTOPE.
Kaxk u3mensiercst KIIJI penykropa ¢ yBeIMYEHHUEM UKCIIa €T0 CTyTEeHEN?
Kak Oyner usmensartscs KI1J penxykropa npu ymeHbieHUH Harpy3ku T27?
Uemy pasno 3nauenne KIIJ[ peaykropa npu Harpy3ku T2 = 0? [Touemy?

bbb E

JlabopaTtopnasi paGora Ne6
Tema: «MccnenoBanue BIusiHUS peKUMOB padboThl puBoja Ha KI1J[ yepssiaroro
pELYKTOpay.
Heapb padoThl: DKCIEPUMEHTAIIBHO UCCIIE0BATh 3aKOHOMEPHOCTh U3MEHEHUS
koa(ddurmenta noneznoro aercteus (KI1[) pexykropa npu pa3HbIX pexumax padoThl
pUBO/JIA.



Oo6opynoBanme: JlaboparopHas ycraHoBka «lMccnegoBanue nepeaay B 3aMKHYTOM
KOHTYpE»:

1 — anexTpoaBurarens; 2, 4, 6, 8, 10 — TOopcMOHHbBIE BaJIbl; 3 — UEPBSIYHBIA PETYKTOD;

S — KOHUYECKUW PEAYKTOP; 7 — HMIMHAPUYECKUNA TBYXCTYIIEHYAThI COOCHBIA PELYKTOP;
9 — pemennas nepenaya; 11 — Harpysxaromiee yctpoicTBo; 12 — rumra (puc. 1).

B pe3ynbpTaTe BbINOJHEHUS PaOOThI CTYAEHT

00J124CeH 3HaAMb:

- OCHOBHBIE COCTaBJISOIINE MOTEPh MOLUTHOCTH B PEAYKTOPE, UX 3aBUCUMOCTb OT
nepeaaBaeMoi Harpy3KH U 4acTOT BPalCHHsI BaJIOB

- YCTPOMCTBO 1a0OPaTOPHOM YCTAHOBKH U METOJUKY MPOBEACHUS UCCIIEI0BAHUI;
00./19iCeH yMemby.

- OKCIIEPUMEHTAIILHO ONPEEINIATh U TEOPETUUECKH PACCUUTHIBATH BPAIIAIOIINE MOMEHTHI
Ha BaJlax peAayKropa u o HuM onpeaenats KII/[ Ha pa3nuuHbIX pexruMax HarpyKeHus;

- 000CHOBAHHO BBIOMPATh PEKUMBI SKCILTyaTalluU PELyKTOpa, 00ECIeUnBaoIIne
MUHHUMAJIbHBIE IOTEPH, KaK B IPUBOJIE, TAK U B PEIYKTOPE.

Teopernueckne MoJI0KeHMS.
AHaJN3 OTEPh MOITHOCTH B PEAYKTOPE.
1. Koaddumuent noneznoro aeiictus (KI1/[) penykTopa ecTh OTHOLIEHUE MMOJIE3HOM
MOIIIHOCTH K 3aTPavy€HHOM:

N=P2/P1=(T2*®2)/(T1*&1)=(T2*n2)/(T1*n1)=T2/(T1* i),

rae P1, P2 — monrHocTH Ha BenyIieM (3aTpaueHHas) U Ha BEJJOMOM (T10Jie3Has) Bajgax
penykropa, Br;
T1, T2 - Bpamaromre MOMEHTHI Ha BEIyIIIEM U BEIOMOM Basiax peaykropa, H * m;
®1, ®2 — yrioBbie CKOPOCTH BpPAIICHUSI BEAYLIETO U BEAOMOTO BaJlOB PEAYKTOPA,
pan/c;
N1, N2 — 9acTOTHI BpallleHUs BEAYIIETO U BEJOMOTO BaJOB PEAYKTOpa, 00/MUH
| — mepeIaTOYHOE OTHOIICHUE HCCIISyeMOTO PEAYKTOpa.

2. B cBOIO ouepenb MOITHOCTh OTEPH B peiykTope, BT:
Py =P1-P2=P1*(1 —n) =Pl*y,

['ne ¢ — ko3 purmeHT OTHOCUTENHHBIX TIOTEPH B PEAYKTOPE,
y=1-n=y3+wyn+ynm+ yB;
Y3 - KOOQOUIMEHT OTHOCUTEIBHBIX ITOTEPh B 3allCINICHUH,
Y - KO3 OUIIMEHT OTHOCUTENIbHBIX MOTEPh B TOAIITUITHUAKAX;
YIM - K03(PGUITUEHT OTHOCUTETBHBIX MTOTEPh HA MePEMEITUBAHNE MACTIa,;
B - KO3 GUIIMEHT OTHOCUTEIBHBIX MTOTEPh HA MMPUBO BEHTHIISITOPA Y PEAYKTOPOB C
WCKYCCTBEHHBIM BO3YIITHBIM OXJIAXKICHUEM.

IToTepu B 3alEIJIEHUN SBIISIFOTCS CJIEICTBUEM YPE3BBIYANHO CIOKHOIO JUJIS
MCCJIEI0BAHMS MPOLECCa B3aUMOJICUCTBHS KOHTAKTUPYIOIIMX TOBEPXHOCTEHN 3yOheB. B
o01IEeM CiTyyae CHIIbl TPEHUSI MEKY 3yObsIMU 3aBHUCST OT HIEPOXOBATOCTU UX PabOUUX



NOBEPXHOCTEM, peKHMa U BUJIa CMAa3KH, COOTHOLIEHUSI CKOPOCTEN KaUEHUS U CKOJIbKECHUS
B KOHTAKT€ U BEJIMYMHBI [IEPEIaBAEMOM NOJIE3HOM HArpy3KH

B 4depBsuHOM nepenaye NoTepyu B 3aLEIJIEHUN COCTABIISIIOT OCHOBHYIO YacTh IOTEPh
MOIIIHOCTH B CBSI3U C HAJTMYHUEM OTHOCHUTEIIBHOTIO CKOJIBKEHUSI BUTKOB UEpBSKa M0 3yObsIM
YEPBAYHOIO KOJIeca.

B pexume nory>KMIKOCTHOM CMa3KH CUJIbl TPEHHS YBEJIMUMBAOTCS IPH
YMEHBIIIEHUH BA3KOCTH Macja U CKOPOCTH 3aLeTuieHuu. 1Ipy BBICOKHX CKOPOCTSIX 3a CUeT
MOBBILICHUS HECYIIEH CTOCOOHOCTH MACIISTHOTO KJIIMHA MEXTy 3yObSIMUA BCTYMAIOT B CUITY
3aBUCHUMOCTH, XapaKTEPHbIE U1 TUAPOJANHAMUYECKOIO PEKUMA CMA3KHU.

[ToTepu Ha TpeHHE B 3alICTUIEHUH OOBIYHO TPUHUMAIOT MPOTIOPIUOHAIBHBIMU
MOJIE3HOM HAarpy3Ke M OTHOCAT K TaK Ha3bIBA€MbIM HAarpy30YHBIM OTEPSIM.

Basbl coBpeMeHHBIX pPeyKTOPOB OOBIYHO YCTaHABIMBAIOT HA MOAIIUITHUKAX
KAueHMUs, 1JIsI KOTOPBIX XapaKTEPHbI MaJIble TIOTEPU HA TPEHUE:

yu = 0,005...0,010.

[ToTepn Ha mepemMenIMBaHuE Macia pacTyT C YBEIMYEHUEM OKPYKHOM CKOPOCTH,
BSI3KOCTU Macja, IMPUHBI 3y0UaThIX KOJEC U MIyOMHBI UX TIOTPYKEHUS B MACIISIHYIO
BAHHY.

KoaduimeHT OTHOCUTENBHBIX NOTEPh HA IPUBOJT BEHTHIIATOPA YB CYIIECTBEHHO
3aBUCHUT OT YaCTOTHI BPAILLICHUS BaJIOB.

Pa3nenbHOE n3MepeHne COCTaBISIOIUX MOTEPh MOIIHOCTH CBSI3aHO € OOJIBITMMU
TpyIHOCTAMU. [103TOMY OOBIYHO ONBITHBIM MYTEM ONPEAEISAIOT CYMMapHBIE MOTEPH
MOIIIHOCTH, KOTOphIe XapakTepu3ytoT oomuid KI1/] penykropa.

Cpennue 31auenus KIIJ[ yepBsS4HBIX niepeay C )KUIKOW CMa3KOM IPH pa3HbIX
quCcllaX 3aX0/10B YepBsKa MPEACTaBIIECHBI B Ta0I. 1.

Taoauna 1.
KII/I yepBAYHBIX nepeaay € ;KUIKOH CMAa3KOM.
Z1 1 2 4
i 32....63 16.....32 8....16
] 0,65....0,80 0,75....0,85 0,80....0,90

ITpu nnepenaue HenonHou MomHOCTH KIIJl 3HaUMTENEHO HUXKE BCIICICTBUE BIUSTHUS
MOCTOSIHHBIX TTOTEPb, T.€. MOTEPH, HE 3ABUCAIIMNX OT NIEPEAABAEMON MOIIIHOCTH.

IHopsinok BbINMOJIHEHNSI Pa0OTHI.
IHocieqoBaTeIbHOCTH BBINOJIHEHHS JJA00PATOPHO padoThI B JUAJI0T0OBOM pPeKUME C
3JIeMEHTaMH aBTOMAaTHU3MPOBAHHOM CHCTeMbl HAYYHBIX HccienoBanuii (ACHHN)

JlaGopatopHyto paboTy BBINOJHSAIOT C TPUMEHEHUEM KOMIIBIOTEPA B TUATIOTOBOM
pexume. Kaxapiii aTan paboThl opopMIIeH Ha UCILIEE B BUJIE SKPAHHOM 3aCTaBKHU.
[Tepexoa k oduepeHOMY ATany pabOThl BOBMOXKEH TOJIBKO MOCJIE BBITTOJIHEHUS
peKoMeHAaIui U TpeOOBaHW, MPUBEACHHBIX Ha 3acTaBke. HE0OX01MMBIN MMyHKT B
npejenax OJJHON 3aCTaBKU BEIOMPAIOT YCTAHOBKOM MOJIOCKI, BBIICICHHOM IPYTUM IIBETOM,
Ha HY’KHYIO CTPOKY C IOMOUIBIO KJIABUII IEPEMELICHUSI KypCcopa — CmpeiKa 6HU3,
cmpenka 66epx, KIAaBUIIH — 8600. J{71s oaydeHus 6oJiee MoIHON U Mo IpoOHOM
nH(OpMAIMU TIPH BBHITTOJTHEHUH 3Tara ClaeayeT HaxaTh QyHKIMOHATBHYTO KiaBumry F1—
nomMowb.

ITo okOHYaHWHN PKCIIEPUMEHTAIIBHONM YacTH PabOThI HAa IUCIUICH BBIBOISATCS
pe3ynbTaThl dKcriepuMenTa — rpaduku. [lepsoiit rpaduk - «3aBucumoctu KI1J penykropa
OT Harpy3Ku Ha BeIOMOM Baity» oToOpaxaet 3aBucumocTh KIIJ[ penykropa oT MomeHTa



Ha BEJIOMOM Baily (KeJTasi KpUBasi) U 3aBUCUMOCTb YaCTOThI BPALLIEHUS BEAYLIETO Bajla OT
MOMEHTa Ha BEIOMOM Bally (3eneHas KpuBasi). Bropoii rpaguk - «3aBucumoctu
MOIIIHOCTEW OT MOMEHTA Ha BEJJOMOM Bally» OTOOpa)kaeT 3aBUCUMOCTh MOIIIHOCTH Ha
BEJIyIIEM Bally OT MOMEHTAa Ha BEJOMOM Bally (3KeNTasi KpUBasi) U 3aBUCUMOCTb MOIIIHOCTH
Ha BEJOMOM BaJly OT MOMEHTa Ha BEIOMOM Bally (3eJeHasi KpuBasi).

Otuer no J1a60paTopHOii padoTe J0JKEH COAePKATh!
Kunematnyeckyio cxemy «JlabopaTopHoii yCTaHOBKMW», onucaHue y31oB «JlabopatopHoit
YCTaHOBKM», KPATKUE TEOPETUUECKUE CBEACHUS O IOTEPSIX MOIIHOCTU B PELYKTOPE, a
takke rpaduku «3aBucumoctu KIIJ[ penxykTopa oT Harpy3ku Ha BEIOMOM Bally» U
«3aBHCHUMOCTH MOLIHOCTEN OT MOMEHTA Ha BEJOMOM BaJIy».

KoHTpoJibHBbIE BONPOCHI:
1. HazoBuTe 0061acTh NpUMEHEHUS YEPBAYHBIX MIEpeaay.
2. Kakue pa3nuyaroT BUAbI YEPBIKOB?
3. YKaxuTe OCHOBHbIE TEOMETPUUYECKHE MapaMETPhl YEPBSIUHOM Mepeaauun’?
4. KakoBbl TOCTOMHCTBA U HEJIOCTATKH YEPBSYHBIX ITepeiayd?
5. KakoBbl MaTepuasnsl U BUJIbI TEPMOOOPAOOTKH 715l A€TAJIel YEPBAYHBIX Iepeaay?
6. U3 kakux cooOpaxeHuil BRIOMPAIOT YUCIIO BUTKOB YepBsKa?
7. N3 xakux cooOpakxeHHil OrpaHUYMBAIOT YHCIIO 3yObEeB UepBSIUHOIO Kojeca? KakoBo Mu-
HUMaJIbHOE YHCIIO 3yObeB Koseca?
8. Kakue cuiibl AeHCTBYIOT Ha YEPBSK M YEPBIYHOE KOJIECO, KAK OHU HAIMPABJICHBI B KaK
BBIYUCIISIIOT UX 3HAYEHUS?
9. KakoBbI OCHOBHBIE BUbI PA3pyLICHUI YEPBSIYHOM Iepeauun’?
10. Kak Beruncinsrot KI1JI uepBsiaHoit nepenaun? HazoBure ocHOBHBIC (PAaKTOPHI, BIMSIO-
e Ha KIT/I.
11.YT0 BBI3BIBAET HArpeB YEPBAUHOM Nepeaayn’?
12.ITouemy KIIJ[ uepBsiuHOI nepegaun MeHblie, 4em y 3yodaToii? CriocoOsl ero
MTOBBILIECHUS?

Kpurepum ouenkmu:

- OIIEHKA «3a4TEHO» BBICTABIISICTCS CTYACHTY, €CJid BBITOIHEHO 80% paboThl U Ooee;
- OIIEHKA «HE 3aYTEHO)» BBICTABIISIETCS CTYICHTY, €CJI BhITIOJIHEHO MeHee 80% paboThI.



TecTOBBIC 3aJaHUA

[Ipyu npoBeneHUM TECTHUPOBAHUS  MCIOJB3YeTCSs COOPHHUK  TECTOBBIX  3aJlaHUN
«TexHnuyeckass MexXaHHWKay, TPEJHA3HAYEHHBIN /Ui KOHTPOJIA 3HAHUW MO pasjesiam
«Teopetnueckas Mexanuka» U « COMpOTUBICHUE MAaTEPUATIOBY.

[Io ocHOBHBIM TeMaM MAUCIUIUIMH Tpejjaraerca Mo TMSITh BapUAaHTOB 3aJaHUM,
opopMieHHBIX B BuAe TabOmui. Kaxaelii BapuaHT COACPKUT TIATH BOIPOCOB (Kak
TEOPETUYECKUX, TaK U PACUYETHBIX), PACHOJIOKEHHBIX MO MEPE BO3PACTAHUS CIOKHOCTH
3aIaHusl, U KaXJOMy BOIIPOCY COOTBETCTBYIOT YEThIPE OTBETA, OJMH U3 KOTOPBIX-
npaBuiIbHBIM. CHUCKA TPaBUIBHBIX OTBETOB IMPUBEICHBI B KOHIIE COOpHUKA B BHJC
TaOJuII.

[TockonpKy TMpW HM3yYCHHH Kypca TEXHUYECKOWM MEXaHWKH HaWOOJBIIYI0 TPYAHOCTH
MIPEICTABIISIET PEIIeHUE 3a7a4, OOJIBITMHCTBO 33aHui C(HOPMYJIMPOBAHO UMEHHO B BHJIC
3a/1ay, Mpu4eM HauboJee CI0KHbBIE U3 HUX Pa3/eJICHbl HA HECKOJIBKO JIOTHYECKUX ITAIOB,
He TpeOyIOUMX JUIsl pelIeHUs] CIOKHBIX pacueToB. Takoil moaxoj K mojadye Marepuaia
MO3BOJISIET TMPUBUTH yYAIUMCS HABBIKM CAMOCTOSITEIBHOTO —aHalu3a 3a7ad4 M|
aKTUBU3UpYET MblieHue. dopma BOMPOCOB JAET BO3MOXKHOCTH NMPUMEHSATH TECTOBBIC
3aJlaHusl HE TOJBKO JIJIi KOHTPOJSI 3HAHWUM B ayJUTOpUHU, HO OyAeT MoJyie3Ha U IS
CaMOCTOSTENIbHOM TIOJITOTOBKH, a TAK)KE PEKOMEH]IYETCS CTy/IeHTaM-3a0YHUKaM.
OpueHTUPOBOYHOE BpeMsi, HEOOXOMMOE JIJIsl BBITIOJIHEHUS 3aJJaHU 10 OJTHOMY BapUaHTy
- 30-35 mmHYT. B OCHOBY OIICHKH pPE3yNbTaTOB pabOTHI, MCXOAS W3 MATHOAUTHHON
CUCTEMBI, JICKAT CICAYIOIIUE TPUHIIUIIBL:

* 332 OTBET HA BOIMPOC, HE TPEOYIOIIUIN PACUETOB .........ee.eneee.. 0,5 6amnos;

* 32 BBITIOJTHEHHUE 3aJaHusl, TPEOYIOIIEro OJHON MaTEMAaTUUECKOM onepalui .... 1 6aur;

* 32 BBINOJIHEHUE 3aJ[aHusl, TPEOYIOIIEr0 HECKOJIbKMX MaTeMaTHYeCKUx ornepauuit ..1,5
Oana.

PaboTa MOKeT BBITIOIHAETCS MUCHhbMEHHO.



IIpumepsnI TeCTOBBIX 3aJaHM.

TEXHUYECKAA MEXAHWKA. TEOPETUHECKAA MEXAHWKA

CTATHKA
MNoCKan CHCTEMA CXOARLYMXCA CHA Tems: 1.1;1,2 Bapuanr 2
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TEXHUYECKAA MEXAHWKA. TEOPETUHMECKAA MEXAHUKA

KUHEMATHKA
HuHEMaTHKa TONKH Temw11.7; 1.8 Bapuanr1
Bonpocut Orserm Ko
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TEXHHYECHAA MEXAHWHA. TEOPETHHECKAR MEXAHUKA

AHHAMHKA
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TEXHWYECKAR MEXAHWKA. CONPOTHBAEHWE MATEPMANOB

OCHOBHLIE NONDHEHWA, METHA CEYEHMA, HANPAMEHHA Tema 2.1 Bapuany 2
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IlepeyeHb BONIPOCOB
K 324eTy 0 AUCHUILINHE

OIl. 03. Texnuueckaa mexanuxka
OCHOBHOU NMPoecCHOHAIBHOU 00Pa30BaTEJIbHON IPOrPaMMBbI
no cnenuaabHocTu 23.02.08 Cmpoumenvcmeo riceneznvix oopoe,
nymo u nymeegoe Xo03;aucmaeo
(ba3oBasi moAroToBKa cpeaHero npogecCHOHAJIbLHOI0
oOpa3oBaHuA)



INEPEYEHDb
BONPOCOB K 3a4eTy

no aucuuiinae OI1.03 Texuuueckas MeXaHUKA.

K pazneany «CraTuka.

1.OcHOBHBIE TOHATHUSA U onpeaeneHus «CTaTUKW.

2.Axcuombl « CTaTUKNY.

3.CB43U M UX peakUHUu.

4.I'eoMeTpUUECKUI METOJ CIIOKEHHUSI CUII.

S.IIpoekunu cuiibl 1 BEKTOPHOM CYMMBI CHJI Ha OCb.

6.AHaIUTUYECKHUI METOJ ONIPEEICHUS 3HAYEHNS 1 HAIPABJICHUS pABHOACHCTBYIOIICH
IIJIOCKOM CUCTEMBI CXOIALIUXCS CUIL. Y CJIOBUE PABHOBECHS.

7.11apa cui. DKBUBaNEHTHOCTD nap. ClI0KEHNE U PABHOBECHUE Map CHJI Ha INIOCKOCTH.
8.MOMEHT CHJIBI OTHOCUTENBHO TOUYKH U OCH.

9.1TpuBeaeHUE CUIIBI K JAHHOM TOUKE.

10.ITpuBeneHne MIOCKON CUCTEMBI CHJI K JAHHOW TOYKE.

11.YpaBHeHus paBHOBECHUS IUIOCKOW CUCTEMBI IPOU3BOJIBHO PACTIOJIOKEHHBIX CHIL.
12.0nopHble ycTpoiCTBa OATIOYHBIX CUCTEM.

13. LleHTp TsHKECTH MPOCTHIX TeoMeTpudecKkux Guryp. LIeHTp TshkecTr cTaHIapTHBIX
MIPOKATHBIX MTPOQUIIEH.

K paszpeny «ConpoTuBiieHue MaTepuaaoBy».

1.ITonsarue o negopmariuu B ynpyrom tesne. (OcHOBHBIE TepMUHBI « COMTPOTUBIICHUS
MaTepHuasoBy).

2.OCHOBHBIE JIOTYIICHUS O CBOMCTBAaX MaTepHaliOB U O Xapakrepe aehopMaluu.
3.Meton ceuennii. Buapl HarpyXeHuUm.

4 HanpsoxeHus.

5.1IponosibHBIE CHIIBI TPU HAIIPSKEHUH U CKAaTUM. [locTpoeHue 3miop MpOOIbHBIX CHUII.
6.HanpsokeHns B CEYEHUAX IIPU PACTSIKEHUH U CIKATHM.

7.3akoH I'yka. IIpononbHas nedopmarus.

8.ITonepeunas nepopmanus. Kosdpduuuent Ilyaccona.

9.PacueThl Ha NPOYHOCTD MPU PACTSHKEHUH U CKATUU.

10.ITonsITHE O Cpe3e U CMATHH.

11.YucTeiit casur. 3akoH ['yka npu ciBure.

12.KpyueHue. Dntopbl KPyTAIIUX MOMEHTOB.

13.Hampsixenue u neopmanuu mpu KpyueHuUu.

14.PacdeTsl Ha MPOYHOCTH IPU KPYUECHUH.

15.PacueTsl Ha )K€CTKOCTh MPU KPYUEHUHU.

16.13ru6. OCHOBHBIE MTOHSTHS.

17 Ilonepeyunble CUIIBI M U3rUOAIOIIE MOMEHTHI B CEYEHUSIX OaJIKH.
18.ITocTpoenue 31op MOMEPEYHbIX CHIT U U3THOAIOIIUX MOMEHTOB.
19.HopmasnbHble HanpspKeHUs py U3ruoe.

20.PacueTsl Ha MPOYHOCTH MPHU U3THOE.

21. JIuneitHbie U yTIOBBIE EpEeMEIEHUs TPU U3rude. PacueTsl Ha KECTKOCTb.



K pazneny « KuHeMaTuka.

1.OcHoBHbIe TOHsATUS «KuHEMaTUKI.

2.YpaBHEHHUS ABUKECHUS TOUKHU.

3.CKOpOCTh TOUKH. Y CKOPEHHE TOUKHU.

4 Bunpl ABUKEHUS TOUKU B 3aBUCUMOCTH OT YCKOPEHHSI.

5.IlocTtynarenbHoe nBUkKEHUE TeNa. BpaiarenbHoe JBUKEHUE Tea.

6.CBs13b MEXKTy TMHCHHBIMA U YTJIOBBIMH IMMapaMeTPaMU TOUYEK BPAIIAIOIIETOCS Tela.
7. KunemaTtudeckue rpadukm.

K pazneny «/Ilunamukay.

1.OcHOBHBIE MOHSTHS U AKCUOMBI «J{MHAMUKNY.

2.Cuna uaepunn. MeTos KUHETOCTATHKH.

3.PaboTa 1 MOLIHOCTh CHJIBI IPH MOCTYNATEIbHOM JABUKEHUU.
4.PaboTa 1 MOIIHOCTh IPH BPAILATEIbHOM JIBH>KCHHH.

5. Tpenue ckonbxenus. KoappuuueHT TpeHnst CKoJIbKEeHUs.
6. Tpenue kaueHusi. KoappuuueHt TpeHus: kaueHusl.
7.Mexanndeckuil Ko3(PUIIUEHT MOJIE3HOTO TEUCTBUS.

K pazaeay «/leraju MaliMH ¥ MeXaHU3IMbI».

1.Knaccudukanus Mamius.

2.0cHOBHBIEC TPEOOBAHMS K MAIlTMHAM U JICTAJISIM.

3.Hepazbemubie coeTMHEHMS. 3aKJICTIOYHBIC U CBAPHBIE COSMHEHUS JCTaJICH.

4.Pe3p00Bbl€ COETMHEHMS.

5.Haznauenue u knaccudukaiys nepeaay BpamaTreaIbHOTO ABHKCHUS.

6.KuHemaTndeckne U CUIIOBBIE COOTHOIICHHS B TIEPEIaTOYHBIX MEXaHU3MaX.

[.®pukuroHHbIe nepenayn. Mx HazHaueHue u ocooeHHocTH. Kunematnueckue
COOTHOIICHHS.

8.IIpuHnum paboThl, KTaccupuKaIms, 0COOCHHOCTH U 00J1aCTh IPUMEHEHHS 3y09aThIX
nepeaay.

9.I'eomeTpust SBOTBBEHTHOTO 3yOuaToro 3anersieHus. OnpeaeneHine OCHOBHBIX
napameTpoB.

10.KpaTkue cBeneHUs 0 METO/IaxX U3rOTOBIIEHUS 3y0UaThiX Koyiec. Bunbl pa3pyiieHus
3yObeB 3yOUaThIX KOJiec.

11.1lennusie nepegaun. OcoOEHHOCTH U 00JIACTh TPUMEHEHUS.

12.Pemennsbie nepenaun. OCOOEHHOCTH M 00JIaCTh MPUMEHEHUS.

13.Yeprsunas nepenada. OcoOCHHOCTH U 00J1aCTh MPUMECHECHHS.

14 Ha3naueHue, KOHCTPYKIIMS U MaTepralibl OCEH U BaJIOB.

15.11ImoHOYHBIE U IIIULIEBLIE COEIUHEHUS.

16.IToAMMITHUKY CKOIBKEHUS, MOIITUITHUKY KaueHusl. OCOOEHHOCTH YCTPONCTRA.
OO6nacTb NpUMEHEHHUS.

17.Ha3nauenue u knaccuduxanus Mypr.

18.PeaykTopsl. KoncTpykiusi.



Kpurepuu ouenkmu:

«5» (OTIMYHO) - CTYACHT 3HAET HE TOJIBKO MPHUHIIUIBI Y4eOHON AMCIMIUIUHBI, HO U UX
YacCTHBIC TPUMEHEHHSI, MOKET CAaMOCTOSITENIbHO JJOOBIBATh 3HAHMS IO Y4eOHOM
JTUCIUIUIMHE, UMEET HEOOXOAMMBIE MPAKTUUECKUE YMEHUS U HaBBIKH.

«4» (XOpOIIO) - CTYJAEHT 3HAET MPUHIIUIIBI Y4eOHON AUCIMIUIMHBI, HO UX MPUMEHEHHUS
HE BCE; MOXET CAMOCTOATEIHHO JOOBIBATh 3HAHMUS, MOJIb3YACH JTUTEPATYPOIl; UMEET
pa3BUTHIC IPAKTUYECKHE YMEHUS, HO HEO0A3aTEIbHO HABBIKU.

«3» (y,ZIOBJIeTBOpI/ITeJH)HO) - CTYACHT 3HACT TOJIbKO OCHOBHBIC ITPUHIUIIBI, MOXKCT
CaMOCTOATCIIBHO I[O6I>IBaTI> 3HaHMusA, 4aCTHYIHO C(bOpMHpOBaHBI YMCHHUA U HABBIKHU.

«2» (HEeyIOBJIETBOPUTEIIHHO) - CTYACHT HE 3HACT MPUHIIUIIOB YYCOHOU TUCIUIUINHBI,
JaCTUYHO C(HOPMHUPOBAHBI YMEHHS ¥ HABBIKH, €CJIA CTYICHT ITOKa3aJI MOJTHOE He3HAHHE
BOIPOCA, OTKA3aJICA OTBEYATh WJIM HE MMPUCTYIIHII K BBIMOJIHEHUIO 3aJaHUM.



