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®OH/J OHEHOYHbBIX CPEACTB
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Y TIPOMEKYTOYHOU aTTeCTaluy 00yJarOIIIXCs
10 IUCLUIINHE
"BBOHBII Kypc MeXaHUKH'"'

Hanpasnenue noarorosku: 44.03.05 Ilenaroruueckoe oopa3zoBanue
Hanpasnennocts (npoduib) 00pazoBaTenbHON TPOTPaMMBI
TexHo0THs C OCHOBaMU MPEANPHHUMATEIBCTBA
KBaJM(HUKaUs (CTETIEeHb) BBITYCKHHUKA: OaKanaBp
dopma 00ydeHHs] — 3a0uHast

L HpOBepKa «OCTATOYHBIX» 3HAHUH 110 pPaHee H3YYCHHBIM CMEKHBIM JUCHUILIMHAM

Auredpa

1 | Beraucnuts cpeanee apupmernyeckoee uucen 5, 25, 27.

2 | Beruncnuth cpeiHee reoMeTpudeckoe urcen 5, 25, 27.

3 | Yucno a cocrasisier # % ot uncia b . BeIYHCIUTD 3TO YKCIIO.

HppauunonaibHOE YUCIIO — ITO....
OTIIOXHUTh /2 Ha YUCIIOBOI OCH

5
5 | Ypoctuts (3 az) .

6 | Pazpenuts P =a? +8ab+16b*> Ha Q = a +4b

7| (a+b) =




(a+b) =

Bopd =
Tpuronomerpus
3anpoTHUTh TaOIUILY
o’ 0° | 30° | 45° 60° | 90°
1| y=sina
y = cosa
—\ ,
" Hyra _
2 T : ¢ =
Paxuyc &
3 | Paguyc okpyxHoctd R. JlnmuHa okpyxkHoctd £ paBHa
Panuan — 370...
4 .
OTII0XUTH 2 paj. YUCIOBOU OCH......
5|/1pao=x-1°, x=..
B tpeyronpuuke ABC BBIYHCINTD BEJIUYHUHY CTOPOHBI b,
6 ecnin @ =3 cm, ¢ =4cm, yron Mex 1y CTOPOHAMH paBeH
, 150°
- cos(2a) =
sin(2a) =
[t>0,
Omnpenenuth 001aCTh x=2_3cos (L’j
8 | onpenenenust GpyHKIUU y=)(X), 3

3alaHHOU MTapaMeTPUIECKU

JJieMeHTapHble PYHKIUH

1 | [lepeurcnuTh criocoObl 3a1aHusT QYHKIIHIA
5 [ToctpouTts rpaduk GpyHkuN
—2x+y=6.

BpiienuTs NOIHBIN KBaJApaT MHOTOWIEHA BTOPOU CTEIICHHU:
3 P(x)=2x*—4x+1.

[ToctpouTts rpaduk GpyHkun
4 y=2x-8x+8

2
5 | IToctpouTs Tpaduk GyHKIUH y(x) = 2(x — 3) -4.
t20,

Onpenenuts 001acTh

6 | onpenenenus GyHKIHU y=)(X), x(1)=2-1,

3alaHHOMU MTapaMeTPUIECKU




OCHOBBI BEKTOPHOI1 aJredpbl

1 VA
Vs
Berancnuts npoexuun
BeKTOpa Ha ocu Ox u ;
Oy L
() X X X
2 | BBIUHCIUTH CKAJISIPHOE MTPOU3BECHUE BEKTOPOB
a(6;-3;2), b(4:8;5).
3 |TIpu xaxom 3nauennu x Bextopsr @ (6;x), b (4;8).
p P ) )
IlepneHIuKyIpHBL?
4 | BpluncauTe MOLY/Ib CyMMBI TPEX B3aUMHO IIEpIIEHAUKY/IAPHBIX Bektopos Iy, Iy, F,
IIPUJIOKEHHBIX K OJTHON TOYKE, €CIIU:
Al=2|F[ =3 |F| =
5 VA
— —
Berunciute paccrosHue =
MEXJIy IByMsS TOUKamu | *© | I :
A u B LI | : i -
o3 i x

OCHOBBI MATEMATHYECKOI0 AaHAJIH3A

2
. X +3x
Berumcnuts npegen [im ————
=20 x"+x

4
. 3x —5x

Broruucnuts npenen lim 5 -

X0 x ' +x7 =2

Bb1aucinuTe Npou3BOAHYIO OT (PYHKIHH

3 y=(2x2 —5x+8)(x+4).
Boraucnute nuddepenunan pynkuun
4
y= 2x” —5x+8
5 | Beraucauth uHTErpa j(9x2 +4x+ 6)dx.
T
6 Bprunciute nHTErpan J.COS Ex dx

II. TeopeTnyeckue BONPOCHI AJIf ATTECTALMHU

[Tpenmer nzyuenust. OCHOBHBIE MMOHATHUS: MaTepUATbHAs TOYKA, a0COIIOTHO TBEPIOE TEIIO,

MexaHudeckas cuctema. Cuiia, CUCTEMa CUJI, CUCTEMA CUJI SKBUBAJICHTHAS HYJIIO,
YPaBHOBELIEHHAsI CUCTEMA CHJI, PABHOACHUCTBYIOIIAS] CHCTEMBI CHJI, CUJIbl BHELITHUE U
BHyTpeHHHE. McXoaHbIe MOM0KeHUs (aKCUOMBI) cTaTUKUA. CBSA3M U pEaKIMuU CBs3EH.
Cucrema cxopamuxcs cui.lIpuBenenue k paBHoaencTByromen. ['eomerpuueckuii u

AQHAJTUTHUYECKUN CIIOCOOBI CJI0KEHHUS CHIL. Y CIIOBHS PaBHOBCCHS CUCTCMBI CXOAAIUXCS CUJI.




['eomeTpruueckue 1 aHATMTUYECKUE YCIIOBUS paBHOBeCHs. TeopeMa 0 Tpex HelnapauleIbHbIX
CUJIAX.

CrepxHeBble KOHCTpYKIMHU. [Tnockue pepmbl. Beruncinenue ycunuii B cTepKHIX (GepMBbl
METO/IOM BBIPE3aHUS y3JI0B U METOIOM CIUIOIIHBIX CEYEHUH (MeTo1oM Purrepa).
[TapayensHblie cwibl. [IpuBeneHne K paBHOACUCTBYIOIIEH IBYX CHUJI, HAIIPABIICHHBIX B OJIHY
CTOpOHY. 30JI0TO€ IIPaBWIIO MeXaHUKU. [IpuBenenne k paBHOAECHCTBYIOLIEH IBYX CHUJI,
HAIIPaBJICHHBIX B Pa3HbIE CTOPOHBI.

IlenTp cucTemsl napamienbHbIX cWil. LIeHTp TskecT TBEpaoro Tena. Meroasl onpenencHus
LEHTPOB TSKECTHU IIIOCKUX (pUryp.

Teopus map cuin. [lapa cun. Ycenosus paBHOBecHs nap cuil. MeTos CedeHus.

MomeHT 1nockoi cuctemsl cuil. IIpuBenenue cuiisl K 3a1aHHOMY LieHTpY. Teopema Ilyanco.
I';1aBHBINM BEKTOP U IVIABHBIM MOMEHT CUCTEMBI cuil. Teopema BapuHboHa 0 MOMEHTE
PABHOICHUCTBYIOLIEN CUCTEMBI CXOIALIUXCS CUIL.

VYcnosus paBHOBecHs cuil. CUcTeMa CUJl, IPOU3BOJIBHO PACIIONIOKEHHBIX HA IIJIOCKOCTH.

III. UapuBuayaJbHble padoThI

3aganue 1. CucremMa cXOasIIIUXCH CHJT

3anaga 1.1. Teopema o Tpex cunax

3angaua 1.2. Beruucnenue ycuimii B CTEpKHAX MIIOCKOH (pepMbl.

3ananmne 2. PaBHoBecHe NPOM3BOJILHOM MJI0CKOH CHCTEMbI CHJL:

3anaua 2.1. BeruucnuTh peakiuu omnop, Hajlo>KEHHBIX Ha a0CcomoTHO *kEcTkuii Opyc BC .
3anmaua 2.2. BeIUMCINTE peakiyy omnop B MIAPHUPHO ONEPTOH Oalike.

3anaya 2.3. BeluMCIUTh peakuu omnop B KOHCOJIH.

3aganue .3. 'eomeTpHYecKne XapaKTePUCTHKH IVIOCKUX CeYeHUH

3anmava 3.1. LleHTp TSKECTH MIOCKOTO CeYeHUS (TUIOCKOH (QUTYPHI).

3angaua 3.2. LleHTp TsKECTH MPOKATHOTO NPOdUIIs (IIOCKOH (DUTYpHI).

3aganue 1. Cucrema cXoasiIUXCs CHJT
3agaya 1.1.Teopema o Tpex cuiiax
Ycnosus 3a0au. AGCOMIOTHO TBEpAbI OpyC HaXOAWTCS B PAaBHOBECHUHU TOJ JACHCTBHEM
TPEX CHWJ, OJIHA W3 KOTOPBIX BHEIIHSSI Harpy3ka P ¢ W3BECTHBIM HaIlpaBJIEHHUEM, BTOpas —
peakuusi HENoJABWXKHOro wmapHupa A. HMcnonb3yd TeopeMy O TpeX CHIIAaX, BBIUYUCIHTH
AQHAIIMTUYECKU U T€OMETPUYECKU HEU3BECTHBIE PEAKIUU OIIOP.
HcxonHble naHHBIE M pacyeTHble CXeMbl npuBeleHbl B Tabn. 1.1. Pa3mepsl Ha cxemax
YKa3aHbl B CM.
[Topsnok pacuéra
1. OTOpocuTh CBsI3U, 3aMEHUTH UX PEAKIMSIMHU OIIOP — CHJIAMHU.
2. Haiitu TOuky mepeceyeHus JHMHMM JEHCTBUSA JABYX CHJI, HAIpaBJIE€HUE KOTOPBIX
U3BECTHBI.
3. OmnpenenuTs HapaBJIEHUE JIMHUU JEHCTBUSI TPETHEN CUJIBI.
4. IlocTponuTh CUIIOBOW TPEYroJIbHMK, COCTABJICHHBIM W3 BHEIIHEH CWIBI U JIBYX pEaKLMH
onop. I1o HanpaBiieHNIO BHEITHEN CHIIBI P ONIPENEIIUT HAIIPABJICHUE PEAKIUH OIIOP.
5. BpIUMCINUTH HEN3BECTHBIE BEIMYMHBI AHAIMTUYECKH U TEOMETPUUECKH
6. CpaBHMTb MOJIyYEHHBIE PE3YJIBTATHI.

Tabm. 1.1




Ne
Cxema
BapHaHTa
FP=10&8H C
1
P=10kFH
AR=RBC=06i
3 c
A
P C
AC=60 B B
5 P=200H
y F
-
AC=CE=60)
B AB=AD
P=40kH
7
D
AB=RC=60 C
P=30KH
P
9

No No

BapI/IaHTa BapI/IaHTa
AB=RC=40
P=20 kH
2
A
P
4
B »
P=30kH
6 C AC=CB=60
AQ
757 777
AB=B{=60
P C
8
P=30kH
i
P30 !
AB=BD=CHB=60
P=20H
P
10



11
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P=10kH C
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P=10kH
AB=BC=6l

40

A
| .
AC=CE=60
B AB=AD

P=40kH
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16
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AB=BC=40
P=200kH

P=10kH
AB=BC=40 D
CD=60

A

P=30kH
AC=CB=60

P=30kH

30

AB=BD=CE=60 c
P=20kH

B



P=10kH c AB=BC=40
AB=RC=40 ' \F—ED kH
21 p 22 \
A
p
P=10kH P=20kH
AB=RC=60 AB=RBC=40) D
CD=060)
23 c 24 ¢ P ~
A
_ N 1
Y ) B C

3agauya 1.2. Pacuer ycuinii B CTep:KHAX IJIOCKOH (epMbl
[Tnockast epma omupaeTcss Ha HEMOABWKHYIO M TOJABIDKHYIO IIAMHHUpHBIE omopbl. K

ysnam Qepmbl mpunoxkensr cuist: [ =20kH; F, =32 kH; F;=26 kH , 1=0,8 .

Bbraucnute ycunust B CTEpKHAX (pepMbl METOZOM BBIPE3aHUS Y3JIOB, MMPOBEPUTH MOTYYECHHBIN
pe3yapTaT METOJOM CKBO3HBIX CEYEHUH.
PacueTHble cxembl MpuBeCHbI B Ta0d. 1.2.
[Topsnok pacuéra

1. BpluepTuTh pacu€THYIO CXEMY KOHCTPYKIIMM M yKa3aTb Ha HEW pa3Mephl U Harpy3Ky
B UHMCJIAX.

2. BbluMCINTB pEeaKIMU ONOP.

3. BBIYHCIUTH YCUIMS B CTEPXKHAX (PepMbl UCIOJIB3Ys YPAaBHEHHS PABHOBECHUS CUCTEMBI
CXOJSIIMXCS  CWJ, IIPOBEPUTh  IIOJYYEHHBIE  pE3yJAbTaThl  IOCTPOEHHUEM  CHJIOBBIX
MHOTOYI'0JIbHUKOB.

4. BblYHMCAUTH YCHIINS B CTEPKHIX (PepMBbl METOIOM CIUIOIIHBIX CEUYCHHH.

5. ConocTaBUTh NOJYYECHHBIC YCUIINS B CTEPKHAX (PepMBI.

Tabmn. 1.2
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3aganue 2. PapHOoBecHe NPON3BOJILHOM MJIOCKOM CHCTEMBbI CHJI

Hcxonnbpie qaHHbIE MpUBEISHBI B Ta0M. 2.1, pacueTHbIe cXeMbl B Tabm. 2.2.
Yenosus 3a0au. 3anansl abCONIOTHO TBEpAbIE Tella, HArPYXEHHbIE BHEIIHUMHU cuiamu. 13
YCJIOBUH PaBHOBECUS ITPOU3BOJIBHON INIOCKOM CUCTEMBI CHJI BBIYUCIIUTB PEAKIUU OIIOP.
[Topsnok pacuéra
1. BpluepTuTh pacu€THYIO CXEMY KOHCTPYKIIMM M yKa3aTb Ha HEW pa3Mephl U Harpy3Ky
B UHMCJIAX.
2. BbluMCIUTh peakUMu ONOp HCIOJIb3Ys YPAaBHEHHsSI PaBHOBECHS  CUCTEMBI
MPOU3BOJILHOM IIJIOCKOW CUCTEMBI CHUJL.
3. IIpoBepuTh NOIYYEHHBIE PE3YIbTATHI
3agauya 2.1. AGcomotHo xEcTkuil Opyc BC mOaiEpKUBAeTCS TPEMs HEBECOMBIMHU
CTEPXKHSAMHU U 3arpy)KeH COCPEIOTOYEHHOW cwioi [ u  paBHOMepHO-pacnpeneneHHo
Harpy3koi ¢q .TpeGyercs:

— BBIYUCIIATH PEAKIUU OIIOD;
— IIPOBEPUTH IIPABUIIBHOCTD MTOJIyYEHHBIX PE3YJILTATOB.

3agaua 2.2. [llapuupHo omepras 0ajka 3arpykeHa COCPENOTOYEHHOM cuiod F u
pPaBHOMEpPHO-pacIpeneneHHoN Harpy3koil ¢ . TpeOyercs:

— BBIUMCJIUTH PEAKLIUU OII0D;
— IIPOBEPUTH NPABUIIBHOCTD MOIYYEHHBIX PE3YJILTATOB.
3amaua 2.3. KoHCOJb 3arpykeHa COCpPEIOTOYEHHOM cwio [ u paBHOMEpHO-
pacnpezeneHHol Harpy3koil ¢ .Tpebyercs:

— BBIUUCJIUTH PEAKLUU OII0D;
— IIPOBEPUTH NPAaBUIILHOCTH MOIYYEHHBIX PE3YJILTATOB.
[Topsnok pacuéra

1. OtOpocuTth CBs3M, MPUIOKEHHBIE K 33JIaHHOM KOHCTPYKIMH, 3aMEHUTh UX PEAKLUIMHU
CBSI3HU.

2. HauepTuTb pacyeTHYIO CXeMY 3a/JIaHHOM KOHCTPYKIMMB MaciiTade, yka3aTb pa3Mepbl U
BEJIMYMHbI BHEIIHENW HAIPY3KH B YMCIIaX.

3. 3amucaTh yCIOBHs paBHOBECHS JJIS IOJYYEHHOU CUCTEMBI CHUII.

4. BbIYMCIUTH PEAKIMH OTIOP.

5. Cpenate IpoBEPKY MOIYYEHHBIX PE3YJIbTATOB.

Tabmn. 2.1
Ne BapuanTa F kH q,xH /m a, m b, m a’®
1 16 9 0,6 0,8 30
2 14 11 0,7 0,9 45
3 24 13 0,8 0,6 60
4 18 12 0,6 1,2 30
5 12 8 0,5 0,7 45
6 20 9 0,4 0,8 60
7 26 6 0,8 1,5 30
8 22 11 0,9 0,6 45
9 28 10 1,0 1,3 60
10 30 8 1,2 1,1 30




11 16 6 0,6 0,8 45
12 14 4 0,7 0,9 60
13 24 6 0,8 0,6 30
14 18 4 0,6 1,2 45
15 12 6 0,5 0,7 60
16 20 10 0,4 0,8 30
17 26 3 0,8 1,5 45
18 22 6 0,9 0,6 60
19 28 5 1,0 1,3 30
20 30 8 1,2 1,1 45
21 25 2 1,2 1,4 60
22 12 8 0,5 0,7 45
23 22 6 0,9 0,6 60
24 28 5 1,0 1,3 30
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3aganue 3. 'eoMeTpuYecKHe XapaKTePUCTHKH MJIOCKHUX CeYeHHI
3agaya 3.1. LleHTp TAKeCTH IVIOCKOI0 cedeHHs (IVIOCKOM GUrypBbI).

1. JInsg  3aJaHHBIX IUIOCKUX MONEPEYHBIX CEYEHMH BBIYUCIUTHL IIOJOKEHUE
HEHTPaILHBIX Ocel, a = 3 (M) , Tabnumna 3.1

2. IIpoBepuTh NOJIY4EHHBIN PE3YJIBTAT HATYPAIBHBIM JKCIIEPUMEHTOM.
[Topsnok pacuéra

1.  BpraepTuth cxeMy ceueHHs B MaciiTade (Ha MHJUTMMETPOBKE), Ha KOTOPOU yKa3aTh BCe
OCH U BCE pa3Mephl B YUCIIAX.

2. HaiiTu o0mryro 1uiomanb cCeYeHus..
3. OmnpenenuTs MOJIOKEHUE EHTPA TAIKECTH CEUCHUSI.
4. IlocTpouTb HEHTpPaAIbHBIE OCH

5. IIpoBepuTh MOJIYyYEHHBIN PE3YIbTAT HATYPAIBLHBIM JKCIIEPUMEHTOM.

Tabmuna 3.1
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3agaya 3.2. LleHTp TAKeCTH NPOKATHOrO Npoduiist (MI0CKoi GUrypb)

PacueTHbie cxembl B Ta0u. 3.1., HCXOMHBIC JaHHBIE MPUBEICHBI B TA0M. 3.2.

1. OnpenenuTs MON0KEHUE LIEHTPA TSIKECTH CEUEHHUS.
2. IlocTpouTh LIEHTpAIBHBIE OCH
[Topsnok pacuéra

6. ['eomeTpuueckre xapakTepUCTUKH AJisl IBYyTaBpa, LIBEJJIEpa U YroJika BBIMKCATh
13 Ta0JIUIl COPTAaMEHTA, JUIS MOJIOCHI — PACCUUTATH 1O (OopMyIIaMm.
7.  BpraepTuTh cXeMy ceueHHs B MaciiTade (Ha MUJUTUMETPOBKE), Ha KOTOPOM yKa3aTh BCe
OCH U BCE pa3Mephl B YUCIIAX.
8.  Haiitu 00mryto miomasas CeueHusl.
9.  OnpenenuTts MOJIOKEHUE HEHTPA TAIKECTH CEUCHUSI.
10. ITocTpouTs 1EeHTpaIbHBIE OCH

Tabnuna 3.2
Cxema PaBHODoOMOYHBIM
CeueHMs UTseziep JlByTasp YTOJIOK [onoca, mm
(IFOCT 8240-89) (TOCT 8239-89) (FOCT 8509-86)
1 14 80x80%x8
2 16 16
3 12 60x180
4 20 90x90x7
5 22 60x220
6 24 40x220
7 27 60x240
8 27 60x260
9 33 30
10 36 125%125%x12
11 16 14
12 16 60x240




13
14
15
16
17
18
19

20
21
22

23
24

22

24

33
24

27

100x100x12

125%x125%x12
100x100x8

80%280
80x120
80x160

80x240
60x160
80x180

Cuopaska.Jlns npokamuvix npoghuneii (IByTaBpbI, IIBEJUIEPHI, YTOJKH U T.J.) MOMEHTBI

MHEpIUU M Jpyrde TEeOMETPUYECKHE XapaKTepUCTHKH HAaXOOIT B cOpTaMeHTe (TaOHIbI
NPOKAaTHBIX Tpo¢uiIeii, MOCTABISIEMbIX METALUTYPrUYeCKUMHU 3aBOJIAMH B COOTBETCTBHM C

tpedoBanusmu 'OCToB).
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IV. ATTecTanmoHHAass KOHTPOJbHas padora

Kapra Ne 1

1 M

4

AE.__&[—)

4]

2u

I-HI-I-HH-I-HHl-HiE
e

Ha qg=2 H/m,

M =6 H-m. OnpenenuTs OnOpHBIE peakyu, ec d =5
M. BEINOIHUTEL MPOBEPKY MOTY4EHHBIX PE3YIIHTATOB.

OalKy mpuJIOKEHA Harpyska:

Gl "\‘ i
Ha coctaBHyl0 KOHCTPYKIHWIO TIPWJIOXKEHA Harpyska:
-
1 q M =4Hwm P=3H,g=1Hm
M -
oy A B Paccunrats peakuuio B mapHupe A.
] sl 2m
']
3 B -
q - B y3nax mockod ¢epMbl MPUIIOKEHBI CHIIbI P BEIWYMHON
no 10 xH. Onpenenuts ycunust B cTepkHsIX | U 2 MeToIOM
A —_— BBIPE3AHUS Y3708, ect [ = 0 M.




Kapra Ne 2

Ha xomconp mpunoxena marpyska: P =2 H, M =4 Hwm.

Onpenenuth peakIHH B JKECTKOM 3ajenke, ecmd d =2 M.
BrImonHUTE MpOBEpKY MOMYYEHHBIX PE3YIbTATOB.

Banka AB =4 w, Becom 200 H, MoXeT BpamaThcsi BOKPYT
HEMOABWKHON Oocu A, W ommpaercsi KOHLIOM B Ha npyryio Oanky

CD =3 wm, Becom 160 H, xoropas mommepra B Touke E u
coequHeHa co creHo mapHupoMm D. B Toukax M u N nmomenieHsl

rpy3sl o 80 H kaxnpiii. Paccrosuus: AM =3 m, ED =2 w,
ND =1 wm. Beruncints peakuuu B mapaupe D .

B y3nax miockoil ¢epMbl MPUIIOKEHBI CUIIBI P BENUYHHOMN
no 3 xH. Onpenenuts ycunus B CTEpKHAX | U 2 MeToJIOM
Putrepa, ecmu [ =2 wm.

Kapra Ne 3

1 lT"

."'.E::l

Ha Ganky mnpunoxena Harpyska P =35 H. Omnpenenurs
ONOpHBIE peakuuu, ecii d =0 M. BBINOIHHTE NPOBEPKY
TOJIy4EHHBIX PE3YIILTATOB.

KoHCONBbHBII MOCT COCTOUT U3 IIaBHON (GepMbl AB U IBYX
60okoBbIX depm AC u BD. CoOCTBEHHBIN BecC, MPUXOASIIUNACS
Ha TIOrOHHBIN MeTp pepmbl AB, pasen 1,5 kH, a qns pepmbr AC
v BD — 1 xH. Bel4uciauTh peakiuio onopsl /' B TOT MOMEHT,
KOI'ZIa Bech NpaBblil posieT F'D 3arpyxeH noesznom BecoM 3 kH
Ha ToroHHbI Metp. Pasmepsr cocraisitor: AC = BD =20 wm,

AE=FB=15wm, EF =50 m.

B y3max miockoil ¢pepmbl NPHIIOKEHBI CUIIBI P BeTUYUHON
no 4 xH. Onpenenuts ycunust B cTepkHAX | m 2 merogoMm
MOMEHTHOI1 ToukH, eciu [ =3 M.

Kapra Ne 4

1 M
A2
|

il

Ha koncomb mpunoxkena narpyska: M =4 Hw, g =3

H/m. OnpenennTs peakiuy B )KeCTKON 3aienke, ecmd d =4 .
BpInosHUTE TPOBEPKY MOJTYYEHHBIX PE3YJIbTATOB.

)
PEEER]

YT

L1h)
P

[ A
‘F 4

3-.1?1
Bl
5

(]

Ha coCTaBHYI0 KOHCTPYKIMIO MPHUJIOKEHA HArpysKa:
M =9 Hwm, P=6 H, g =2 H/m. Onpenenurs ycunus B

mapHupe C.




[

B y3nax miockoil ¢epMbl NMPUIIOKEHBI CUIIBI P BENUYHHOMN
no 8 xkH. Ompenenuts ycunust B CTEpKHAX | U 2 MeToIOM
BBIPE3aHus y310B, eciu [ =7 wm.

Kapra Ne §

1 M

A 10—%-""& ol .\P

4

M =2 Hwm P=4 H

Ha Oanky mnpuioxeHa Harpyska:

| OnpeenuTh ONOPHBIE PEAKUMU OAlKH, ecIM ¢ =2 M. BBIIOIHUTEH
MIPOBEPKY.

JInsg 3aJaHHOM CXEMBI: P1 =5 xH; P2 =10 xH; g=2 H/v;
M =6 Hwm.

BrruucauTs peakiuu B mapHupe A.

B y3nax miockoit epMbl PUI0KEHbI CUIIBI P BEIMYUHON 10 2
kH. Onpenenuth ycunust B CTEpKHAX 1 M 2 METOAOM BBIpE3aHUs

y3n0B, ec [ =3 .

Ha koHcons mpuioxena Harpyska: ¢ =4 H/m, P=5 H.

Onpenenurh peakUMu B IKECTKOW 3amenke, ecmm d =1 .

IIpoBepuTh pe3yabTaThl.

AL

lopuzonTanbHas paspesHas Oanka ACB xoHUloM A 3ajenaHa B
CTEHY, KOHEll B onupaercst Ha MOABMXXKHYIO ONopy; B Touke C — MapHUp.

Banka 3arpykeHa kpaHoM Beca Q =5 xH, mecymum rpys P =1 xH;

souter KL =4 wm; LEHTP TSDKECTH KpaHa NeXUT Ha BepTukamu CD.
Beruancnuth, mpeneOperas BecoM 0aiky, OMOPHYIO PEAKIMIO B MIAPHUPE
B nns monoxkeHus, €cliM KpaH HAaXOJUTHCS B OJHOM BepTUKAIbHOU
ITOCKOCTH ¢ Oankoit AB.

B y3max minockoit pepmbl MpUITOKEHBI CUIIBI P BETUYUHOM 110 2
kH. Onpenenute ycunus B crepxHsAX 1 u 2 meromom Purrepa,
ecm [ =4 wm.

Kapra Ne 7




1 M
— ¢« 1  Ha Ganky npunoxena Harpyska: ¢ =5 H/m, M =8 H-m. Onpenennrts
Ag R OTOPHBIE PEAKIUM, €CM d =/ M. BBINOJHUT TPOBEPKY MOJYYEHHBIX
¢ . “— pesynbTaros.
2 Sl g=2u
5
L on ;
Onpenenuth peakuud B IIapHUpEe A, COCTaBHOM  Oaikw,
T . in f’ ., | n300pakeHHOI Ha PUCYHKE BMECTE C HAarpy3KOil.
| 1
3 3 B y3max mockoil Qepmbl mpuiokeHbl cuibl P BemuunmHOM mo 7 kH.
| Ompenenuts ycuiaust B CTEPKHAX | M 2 METOJOM BBbIpPE3aHUs Y3JIOB, €CIU
p M P p M
A [=5wm
-1 AT P
i !
Kapra Ne 8
1 l__M 2}_“{ P / o Ha xonconb npuioxena narpyska: M =4 Hwm, P=7 H.
1 1 o
Al _ . OnpenenuTh peakuud B OKECTKOM 3ajeNke, ecou d =23 M.

a | IIpoBepuUTh PE3ynbTATHI.

i ; JIns  3a7aHHOM KOHCTPYKIMH BBIYHCIUTH DPEAaKLUU B
wapuupe C, ecmu [ =2 M, M1 =4 Hwm, M2 =5 Hwm,
{_"T1r+111-rt!1rr.l PZlOH,q:?) H/m.

‘;’.J.

B y3max miockoil ¢pepmMbl IPUIIOKEHBI CUIIbI P BEIMYHHOM
no 2 xH. Onpenenuts ycwiusg B cTepkHAX | u 2 Meronom

MOMEHTHOI1 ToukH, eciut [ =1 m.

Kapra Ne 9 KontponbHas pabora Ne 2
1 HHIH'I?HIJ m B Ha Ganky mpuioxena Harpyska: ¢ =4 H/wm,
A ' M
Eﬂ M g - M =6 H-m. Onpenenurts ONOPHBIE PEAKIINUH,
i 3a L a | eciu @ =4 M. BBIIOTHUTE IPOBEPKY.
2 C -t Ha cocTaBHy!0O KOHCTPYKIMIO IPHJIOKEHA
5
My . i w Harpyska:
\' A B ) M =2 Hwm, P=6 H, ¢ =4 H/m. Onpenenurs
{4 7.5 S
| 2m am | peakuuio B mapHupe B.




B y3nax mimockoit (hepMbl IPUIIOKEHBI CHITBI P
- BenuunHoil no 3 kxH. Omnpenenuts ycunus B
I CTEpXKHAX 1 M 2 METO/I0M BBIpE3aHUs y3JI0B, €CIIU

[=6 M.

1 P q Ha koHcons npunoxkena narpyska: ¢ =3 H/m, P =6 H.
A 2T | ; s
1 NpENETUTh PEAKIMU B JKECTKOM 3aieNke, ecim d =39 M.
! L : i I [IpoBepuUTh NOJIy4EHHBIE PE3YJILTATHI.
2 Ha Ganke AB =10 M ynoxen myrb IS MOXBEMHOrO KpaHa Beca

pacc

O =50 kH, uentp TsmkecTH ero HaxoauThcs Ha ocu CD; Bec Tpysa

P =10 xH; Bec Ganku AB pasen 30 xH; Bouter kpana KL =4 w;

tostnne AC =3 M. BblumciauTh ONOpHYIO peakiuio B INapHupe B

MIOJIOXKEHUs CXEMBI, KOrjga crpena KpaHa DL HaxoIWUTbCs B OJHOHU
BEPTUKAJIBHOH IJIOCKOCTH ¢ Oakon AB.

3 S S P
. f}ﬁx T AT B y3nax minockoit ¢epMbl pHUIIOKEHBI CHITBI P BennunHoi 1o 2 kH.
L P L
/ "\{x A ‘\1 OnpenenuTs ycuus B cTepkHax 1 u 2 Metonom Purrepa, ecim [ = 2
o f LY, '
Fi ! IL-H ! n A M.
Kapra Ne 11

1 lT‘

A
3

+

P

Ha Ganky npuioxena narpyska: M =4 Hwm, P=3 H.

OnpenenuTsh ONOpPHBIE peakiuu, ecimu d =/ M. IIpoBeputhb
MOJIy4YECHHbBIE PE3YJIbTATHI.

o

SEATAVAVATAA
A LT B

iy

KoHconbHbI MOCT coctouT U3 Tpex uacteii: AC, CD u DF, u3
KOTOPBIX KpalHHME ONMPAIOTCS Kaxkaas Ha Ase omnopsl. lloronnas

T Harpy3ka Ha MOCT cocTaBisier 6 kH/M. Bpramcnauth peaxiuio

LIaPHUPHO-HENOABUKHOU OIOPHI.

3
B y3nax mockoif ¢epMbl npuiioxkeHsl cuibl P BennunHoi mo 10
kH. Onpenenuth ycunus B CTEpKHSX | U 2 METOAOM MOMEHTHOMU
Touky, ecmu [ =5 .
Kapra Ne 12
1
o Ha Oanky mnpuioxeHa paBHOMEPHO paclpeesicHHAs
A e narpyska ¢ =4 H/m. OnpeenuTs peakiuu B )KECTKOM 3a/elKe,

ecnmu @ =3 M. [IpoBepUTH PE3yIIbTATHL.




Omnopoanas mmra AB Becom P =100 H cBoGoano onmpaercs B

o
Touke A u yaepxusaercs nox yriaom 45 k ropusonty crepxkusmu BC
u BD. ABCD - pasHocroponnuit, Touku C u D jexar Ha
BepTUKaIbHON npsmoii CD. IlpeneOperast BecaMu CTpEKHEH M CuuTas

KperieHnsa B Toukax B, C U D IapHUPHBIMH, BBIYUCIUTH PEAKLIHIO
onopsl A.

B y3nax mockoit ¢epmbl npuniokeHsl cuiibl P BennunHo# no 8 kH.
Onpenenuts ycwinsg B CTEPXKHSAX 1 M 2 METOIOM BBIpE3aHUS Y3JIOB,
ecm [ =1 m.

Kapra Ne 13 KonTtponsHast pabota

1 Il

.{ -«
A ‘3_

It 1 a

Ha Oanky npunoxena Harpyska: ¢ =3 H/m, M =4 Hwm.

Onpenenurs OIOPHBIE pEaKUUH, eclid =2 M. BBIIOIHHUTE

IIPOBEPKY PE3YJILTATOB.

I'opusonTansHeli crepxkenb AB Becom 1000 H moxer BpamaTbes
BOKpYI' HENOJBMKHOW ocu mapHupa 4. KoHer B oTTAruBaercss KBEpXy

MOCPEICTBAM THUPH BECOM P=150H u BEPEBKH, MEPEKUHYTOU uepe3
omok. B Touke, Haxomsmelics Ha paccTostHEE 20 CM OT TOYKH B, MOABEIICH

rpy3 Q =500 H. Beruncnuts qauHy cTep:kHs AB, eciu OH HAXOAUTHCS B

paBHOBECHU.

ARE

B y3max muockoii ¢epMbl NPHIOKEHBI CUIIbI P BETUYUHON 1O 5
kH. Onpenenute ycwius B CTEpKHAX | M 2 METOIOM BBIpE3aHHUS
y310B, ecmi [ =1 m.

Kapra Ne 14

1

15|
(‘ HTITI'T'HTFH

Ha Ganky mupunoxena wnarpyska: ¢ =4 H/m, M =10 Hwm.

OnpeennTh peakiu B KECTKON 3anenke, ecimm d = 6 m. [IpoBeputs
pe3y/bTaThl.

JIBa OAHOPOIHBIX CTEPXKHS MPUKPEIICHBI
mapHupam A u D. Crepxenb CD omnupaercs Ha CTEpKEHb AB,

K HCIIOABUKHBIM

KOTOpBI, B CBOIO OYEpenb, ONHUPAETCI HAa TOPU30HTAIBHYIO

| miockocts; AB =4/, CB=/{, CD =4/ . Bolauciuts peakuuio B

touke B, eciu Beca crepxneit P (AB) =100 H, Q(CD) =70 H.

B y3nax mnockoit ¢epMbl pHII0KeHb! CHITbl P BennunHoi o 4 kH.
OnpenenuTs ycuus B cTepxkHax 1 u 2 MeromoM Purrepa, ecu [ = 6
M.




Kapra Ne 15

1 lf’ {:‘ﬂ\ B Ha Ganky mpunoxena narpyska: M =8 Hwm, P=2 H.
A T _gj OnpeenuTh ONOpHbIE peakuuu, eciu d =4 M. Boimoanuts
] | 2 | IIPOBECPKY.
2 Opmnoponubiit crepxkenb AB Becom 1000 H onmpaercs omnum
KOHILIOM Ha TJIAJKUl TOPH3OHTAJIBHBIA MOJ, JPYTMM — Ha TIJAJAKYIO
(¢]
HOBEPXHOCTh, HAKIOHEHHYIO 1oz yrioM 30 k ropusonty. ¥ KoHUA B
CTEpXKEHb NOJAEpXKHUBacTcs BepEéBkol BC, mnapaenbHOR
HAKJIOHHOW TuIocKocTH. IIpeneOperas Tpenuem Ha OIoOke,
BBIYUCIIUTH JABJICHUE HA HAKIIOHHYIO IIJIOCKOCTb.
3

B y3max miockoit ¢gepmbl npuiioxkeHsl cuibl P BenuunHoN 1o 4 kH.
Onpenenuts ycwiins B CTEPKHIX 1 M 2 METOJIOM BBIpE3aHUs Y3JI0B, €CIIH

[=6 M.

V. MarepuajbHO-TeXHH4YeCKas 0a3a, He00X0AUMAas Il OCYIIeCTBJICHUSA
00pa3oBaTe/IbHOI0 MPoIecca MO JMCHUUILINHE (MOTYJIIO)

Metoauka TPOBEACHUS 3aHITUN JONMYCKAaeT KakKk HCIOJb30BAHUE TEXHUYECKUX CPEICTB
(POEKTOpbI, HMHTEPAKTHBHBIC JOCKH), TaK M KJIACCHYCCKUE AayAUTOPHBIC 3aHSTHUSA,
o0ecrieuyrBacMble CTaHIAPTHBIMU MATEPUATbHO-TEXHUICCKUMHU CPEICTBAMH.

1. JlekuuMOHHBIE  ayAUTOPUH  JOJDKHBI  OBITH  OOOPYZOBAaHBI ~ COBPEMEHHBIM
BUJICONTPOCKITMOHHBIM 000PYIOBaHUEM IS TIPE3CHTAIIMM, CPEJICTBAMHU 3BYKOBOCIIPOU3BEICHHMS,
9KPaHOM, U UMETh BBIXOJ B VMHTEpHET, a TakKe MMETh MHTCPAKTHBHYIO JIOCKY WM JTOCKY JJIs
MUChMa MapKepaMH.

2. Tlomemenust s TPOBEACHUS  CEMHHApCKUX  3aHSATHHA  JTOMKHBI  UMETh
MYJIbTUMEIHUIHHOE 000PYI0OBAHKE, @ TAKKE UMETh HHTCPAKTUBHYIO JIOCKY WM JOCKY IS
MUChMa MapKepa-Mu, yueOHY0 MeOeb.

3. bubnuoreka momkHa wuMeETh paboyre Mecta I CTYJACHTOB, OCHAIICHHBIC
KOMIIbIOTEPA-MHU C JJOCTYIIOM K 0a3aM JIaHHBIX, JIOKAJIbHYIO CETh YHUBEpcHUTeTa U VIHTepHET.

4. HarnsHele mocoous:

a) JEMOHCTpalMOHHBIE TocoOus  (TaOnuipl, CcXeMbl, TpaduKh, IUATPAMMBI,
BUJICOPPArMEHTHI );

0) mocoOusi Ha OCHOBE pa3JaTOYHOro MaTepuaia (KapTOUKH C 3aJaHHSMH U 3aJlayaMi,
KCEPOKONHMH (PparMeHTOB MEPBOUCTOYHHKOB);

B) DJICKTPOHHBIC MTPE3CHTAIINH.

OcBOCHHE IUCHMIUIMHBI WHBAIMIAMH W JIMI[AMUA C OTPAHHUYCHHBIMH BO3MOXKHOCTSIMH
3I0POBbS, B 3aBUCUMOCTH OT HO30JIOTHH, OCYIIECTBISETCS C HCIOJIb30BAHUEM CPEICTB
oOyueHust 00IIEero U CrenuaIbHOTO HAa3HAYCHHSL.



