IlepeyeHb TeOpeTHYECKUX U MPAKTUYECKHUX 3a[JaHUN K
g pepeHUMPOBAHHOMY 3a4eTy
no OIL.02 Texnnyeckass MeXaHMKA
(3 kypc, 6 cemectp 2022-2023 yu. r.)

®opma koHTpoas: [InceMenHsIi onpoc (Omnpoc)
OnucarenbHas yacTh: KoHTpobpHAS paboTa COAEPKUT ABa TEOPETUIECKUX U [1BA MTPAKTUUECKUX 3a1aHHS

IlepeyeHb TeopeTHYECKUX 3aJAHUI:
3ananmne Nel

XKectkas pama (CM. pUCYHOK) 3aKpeIUIeHa B TOUKE 4 HEMOABUKHBIM LIMJIMHIPUUECKUM IIIAPHUPOM, a B
TOYKE B MpUKperieHa K MapHUPHOUN OMope Ha KaTKaxX WK K HEBECOMOMY CTEP>KHIO, KOTOPBIN
IIPUKPEIIEH K paMe U HEMOJABMKHON IOBEPXHOCTH IapHUpaMu. B Touke C Kk pame NpUKPEIUIEH TPOC,
TIePEKUHYTHIHN Yyepe3 00K M Hecyluid Ha KoHle Tpy3 F=25 kH. Kpome Toro Ha pamy A€MCTBYeT mapa Cuil
¢ MoMeHTOM M=60 xHxm n nBe cunbl '/ n F2, koTopble HanpasieHsl N0 yroi al u a2. Yuciossle
3HA4YeHUs CUJI IIPUBEECHBI HIKE B TAOIMLIE IaHHBIX, @ UX HAIIPABJIEHHE U PACIIOI0KEHNE I0KAa3aHO Ha
PHUCYHKE.

Onpenenurts peakuy ONop pamsbl, pu pacderax pasmep a=0,5 m.

MeTtoauueckue yka3aHus:
1. CnenaTh pUCYHOK paMbl B IPUMEPHOM MaciiTade.

2. Ilokazath Ha PUCYHKC [[GI\/JICTBYIOI_]_[I/IC AKTUBHBIC CUJIBI 1 MOMCHT IT1apbl CHUJIL.

3. IlomecTuTh pamy B CUCTEMY KOOPAMHAT, T.€. IOKa3aTh HA PUCYHKE OCU KOOPAMHAT X U , PaCIIOJIOKHB
UX B IUIOCKOCTH pambl.

4. OTOpOCHUTH HAJIOXKEHHBIE pEaKIMu B Toukax A u B cBsi3H, a X IeCTBUE 3aMEHHUTH PEAKITUSIMU.
5. CoCcTaBUTh ypaBHEHHS PaBHOBECHS IIJIOCKOW CUCTEMBI CHJI, ICHCTBYIOIIMX HA pamy.

6. Pemnth cocTaBiieHHbIE YPaBHEHHS PAaBHOBECHSI U OTPEIEIIUTH UCKOMbBIE PEAKIIH OIIOP CBS3EH.



TalaHua JAHHRIX K 34JAHHE Ne 1

CHIR H YVIIhI

Bapumer| HOMP [ Tmg TR T o

PREYHR| wr Zpao. | kH | zpad.
1 1 10 | 45 20 | 30
2 2 15 |60 25 | 45
3 3 20 |30 10 | 60
4 4 23 |30 40 | 45 Prcyno 1
5 2 30 | 45 30 | 60
6 3 35 (30 20 | 60
7 1 40 (45 20 | 30
3 4 45 (60 15 | 30
9 2 50 |45 20 | 60
10 1 a5 |60 15 | 30
11 4 20 |30 55 | 45
12 2 25 (45 45 | 60
13 3 10 |60 30 | 30
14 1 40 (45 35|30
15 2 30 |60 20 | 45
16 3 20 [ 60 10 | 30
17 4 20 (30 15 | 45
18 12 15 |30 25 | 60 Pucynox 3
19 3 20 |60 60 | 45
20 4 15 |30 40 | 60
21 4 60 |45 50 | 30
22 1 20 |60 35 | 45
23 3 55 |30 25 | 60
24 2 30 |30 45 | 60 oJ
25 1 45 |45 60 | 45 ANy evmon 4

Onenka |Iloka3zaTenu onieHKH

3 1. BepHO BBIITIOJIHCH PUCYHOK C YKa3aHHUEM BCEX HeﬁCTBYIOHlHX Harpys3oK Ha pamy.

2. Teno «ocBOOOXKIEHO» OT CBS3€H U MMOKA3aHbI TOYKU M HAMIPABJICHUS PEAKIUi (COCTaBIICHA
pacyeTHas cxema).

3. [IpaBUIIBHO COCTaBJIEHBI YPABHEHHUS PAaBHOBECHS TJIOCKOM CUCTEMBI CHII, IEUCTBYIOIIMX HA
pamy.
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4 1. BepHO BBINIOJIHEH PUCYHOK € YKa3aHUEM BCEX JEHCTBYIOIMX Harpy30K Ha paMmy.

2. Teno «ocBOOOXKIEHO» OT CBSI3€H ¥ MOKa3aHbI TOYKU U HAMPABJICHHS peakluil (COCTaBIeHA
pacyeTHasi cxema).

3. [IpaBWJIBHO COCTaBJIEHBI YPABHEHUSI PAaBHOBECHS INIOCKOM CUCTEMBI CHJI, ACMCTBYIOIIUX HA
pamy.

4. OnpeneneHbl 3HAYEHUS! ICKOMBIX PEaKIIMi, UCXO/sl U3 COCTABICHHBIX YPABHEHUI
paBHOBECHSI.

5 1. BepHo BBIITIOJIHCH PUCYHOK C YKa3aHHUEM BCEX Z[eﬁCTBYIOHlHX HAarpys3ok Ha paMy.

2. Teno «ocBOOOXKIEHO» OT CBSI3€H U MOKa3aHbI TOYKU U HAMPABJICHUS peaklnil (COCTaBIeHA
pacyeTHasi cxema).

3. [IpaBWJIBHO COCTaBJIEHBI YPABHEHUSI PABHOBECHS INIOCKOM CUCTEMBI CHJI, ACMCTBYIOIIUX HA
pamy.

4. OnpeneneHbl 3HAYEHUST ICKOMBIX PEAKIIMM, UCXO/sI U3 COCTABICHHBIX YPABHEHUI
paBHOBECHSI.

5. Ilopo6HO 00BsCHEHBI TapaMETPhl, BXOAIINE B YPABHEHHSI PABHOBECHS U XOJI PELICHHUSI.

3aganue Ne2

,HaTI) OTBCTHI HA KOHTPOJIBHBIC BOIIPOCHI:

1. Cytp npunuuna J{anambepa.

2. Jlatb onpenenenne 06 UMITYJIbCE CHITBI.

3. Kakue napaMeTphl paCCUHUTBIBAIOTCS IIPHU MMOCTYNMATCIIBHOM ABUKCHHUUN TBEPAOro TCIaA.
4. Kakue mapamMeTpbl pacCUMTHIBAIOTCS IPU BpAIlaTEIbHOM JBUKEHUH TBEPAOIO Tela.
5. Kakue napaMeTpbl pacCCUYUTHIBAIOTCA MPHU CIIOAKHOM JBHKEHUU TOUYKH.

6. Kakue nmapameTpbl pacCUUTHIBAIOTCS MPU CI0KHOM JABM)KEHUU TBEPJOTO TeNa.

7. Kak onpenensiercst paboTa NOCTOSIHHON CHIIBI PU TPSIMOJIMHEWNHOM JIBUKEHUU.

8. Teopema 00 M3MEHEHHH KOJIMYECTBA JIBUKCHUS.

9. Teopema 00 U3MEHEHUH KUHETUYECKOM SHEPTUU.
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10. OcHOBHOE ypaBHEHHE TMHAMHUKHU TBEPJOTO TeJIa IPU BPAIIaTeIbHOM JBHKEHUU.

Ouenka |[loka3zarenu oueHku
3 JlaHbl HEMOIHBIE OTBETHI HA 7 KOHTPOJIBHBIX BOIIPOCOB WJIM IIOJIHBIE OTBETHI HA 5
KOHTPOJIbHBIX BOITPOCOB.
4 JlaHbl HEMOJIHBIE OTBETHI HA BCE KOHTPOJIBHBIE BONPOCHI WJIN IIOJHBIE OTBETHI HA 7
KOHTPOJIbHBIX BOITPOCOB.
5 JlaHbl IOJTHBIE OTBETHI HA BCE KOHTPOJIbHBIE BOIPOCHI.
3amanne Ne3
Bapuanrt 1
Ne y
YcaoBHe 3a1a4 OTBETHI Ne
3alaq
HaunGonee 1oaropedHoH MeXaHHIeCKOH nepexaded peMeHHAA 1
: ABIACTICA .... 3yG4aran 3
HepBATHAR 3
LeMHag 4
MoxHO 1H OpH HEHIMEeHHOH NeperasaeMoH Helb3d 5
MOITHOCTH ¢ oMo 3y §uatof nepeaadd MOXKHO, YMEHbIIAA
NOAYYHTE GONBMHHE KPYTAMHA MOMeHT? JacTOTY BpameHHA 6
BEJOMOIO Bajaa
. MOKHO, YEEIHIHEAR
= HACTOTY EpalleHHd 7
BeJOMOIO Bala
MOAEHO, HO C
9acTOTOH BpameHHs 3
BAJIOB 3TO He CBA3AHO
[To kakoH QopMyne onpenerdercs YIIosai CKOpPoCTh mn
nmepenadH. o a0 B
Wy
WE e ]. ﬂ
3 u
Wy = Wy " U 11
BepHBI BCe TPH 12
popury s
Onenka |Iloka3arenu oueHkH
3 JlaH npaBUIBLHBINA OTBET HA OJIUH BOMPOC.
4 JlaHbl MpaBUIIBHBIE OTBETHI HA J1BA BOIIPOCA.
5 JlaHbl TpaBUIILHBIE OTBETHI HA TPU BOIPOCA.
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3aganue Ned

KoHTposbHBIE BOITPOCHI

1. AKCHMOMBI CTATUKHU.

2. CucremMa CXOOAIINXCS CHII.

3. I[Ipoekuust cUibl Ha OCh, TPABUJIO 3HAKOB.

4. 'eomeTpHuueckoe yCIOBHE PaBHOBECHS MJIOCKOW CUCTEMbI CXOASILIUXCS CUJL.

5. YpaBHEHHUs paBHOBECHS TIJIOCKOW CHCTEMBI CXOISIIMXCS CUIL.

Ouenka |Iloxa3arenu oneHKH

3 JlaHbl HEMOTHBIE OTBETHI HA 3 KOHTPOJBHBIX BOMPOCA WU MOJTHBIE OTBETHI HA 2
KOHTpOJ'H)HI)IX BOHpOC&.

4 JlaHbl HEMOJTHBIE OTBETHI HA BCE KOHTPOJIbHBIE BOMPOCHI MIIM TIOJTHBIC OTBETHI Ha 4
KOHTpOJ'H)HI)IX BOHpOC&.

5 JlaHbl IOTHBIE OTBETHI HA BCE KOHTPOJIHHBIE BOTPOCHI.

3amanne Ne5
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., BapHaHr 1

Bonpocw OTBeTH Koa
1. Kak HaskIBaeTCH H3IOO P AKeHHBIH 3AKTeNOTHBH OaHocpeIHEIl ABYXpPAIHEL ¢ 0IHO ,
moe? HAKTaIkOH MaxMaTHLIH
ABYXCpe3Hil IBYXPATHEI BCTRIE C |
oaHoH HakTaaKOH o
ABYXCPe3HRIH OTHOPATHBIH ¢ By MA 3
HAKTATKAMH
QaHOoCpe3IHBIA IBYVXPAIHEIN 4
BHAXIECTEY [MaxMaTHRIH
Hlrunesoe mpamobotHoe
HEHTPHPOBAHHEM [0 HAPYHHOMY 1
AHAMETDY
Hlranesos npayobotoe ©
UEHTPHPOBAHHEM [0 BHY TPeHHEMY 2
JHAMETPY
Hlrnuesoes npayobotinoe
HeHTpPHpOBaHHeM no GokoBo# 3
MOBEPXHOCTH 3y0a
HlnHnesoe 3601bBEHTHOE 4
3. Kak cieayeT noaroTORHTE KpOMEH Nepen a ;
CEBAPEOH BCTRIE TONINHHOH 23 MM7
Henoas3oBaTh MPHI0KSHHE. 5
2
i &5 E 3
- P 4
Ornenka |[lokazarenu oneHKH
3 JlaH npaBUIBLHBINA OTBET HA OJIUH BOMPOC.
4 JlaHbl MpaBUIIbHBIE OTBETHI HA J1BAa BOIIPOCA.
5 JlaHbI TpaBUIIBHBIE OTBETHI HA TPU BOIIPOCA.
3amanue Ne6
BapuanT 1
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Ne Koxa
JaJaHHe OTBETE]
1.1 OTEETa
1 A
BrIGpats 3Mmopy HIrHGaWIero MoMeHTa 1
ans H3o6pameHHOH GankH B
' o I 2
i T L P !
dh =
IR ] B
a il 3
. I 1_‘
W
| 4
—
L
2 OTHOMIEHHE MOMEHTA HHEPIHH K OceBof MOMEHT HHEPIIHH 5
paccTOSHHIO 10 HaHOOIee YIaTeHHOH —
ST OceBoH MOMEHT CONMPOTHEISHHA G
I"'maBHBIH UEHTPATBHEIH MOMEHT -
HHEPITHH
CraTH9ecKHH MOMEHT 3
3 | KaknM gedopManHaM oJBepraerca Haruba 9
NPOMERY TOUHEIH BT KOpoGKH nepenay? PacTaxeHHe-CRaTHe 10
H3rub c kpydeHHEM 11
Kpy4enne 12
Ouenka |Iloxa3arenu oneHKH
3 Jlan npaBuiIbHBIN OTBET Ha 1 Bompoc TecTa.
4 JlaHbl TpaBUIIbHBIE OTBETHI HA 2 BOIIPOCA TECTA.
5 JlaHbl IpaBUIIbHBIE OTBETHI HA 3 BOIpOCA TECTa.
3amanue Ne7
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BapmanT 1.

Bonpocu OreeTn
1. Haobpasennas Ha pHCYHES J6TATH SEIACTCH
YACTHED H HAILIBACTCH ..

2. 3vO9aTas NepLIIta E KoTopol
HENOIRIVIOTES HIOOPLKEHHEIE HA PHOVHEE
AETATH, HAILBAETCE

i B

4. HzobpaseHHAT HE pHCYHEKS JETANs
nepelavH HAIMRIeTeR

Onuenka |Iloka3zaTenu oLeHKH

3 Jlan npaBUIIBHBIN OTBET Ha OJMH BOIPOC.

4 JlaHbl MpaBWIJIBHBIE OTBETHI HA J1BA BOIIPOCA.
5 JlaHbl IpaBUIILHBIE OTBETHI HA BCE BOIIPOCHI.
3amanue Ne8
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KoHTposbHBIE BOITPOCHI

1. Cuna TspKECTH Tena.

2. [lonoxeHue HEHTpa TAKECTH MPOCTEUIINX UTYD.

3. CratuyecKkuii MOMEHT IJIOCKOTO CEYEHUSI.

4. ®opmyia 11 onpeesieHUs: KOOPAUHATHI LIEHTPa TSHXKECTH IIIOCKOTO CEYEHUSI.

5. HazoBuTe XapakTep COeMHEHHMS 2JIEMEHTOB Ha 3aJITaHHOM CXEME TEKYIEro KOHTPOJIS.

Onenka |Ilokaszarenu oneHKH

3 I[aHLI HETIOJIHBIC OTBETHI Ha 3 KOHTPOJIBHBIX BOIIPOCAa HUJIU IMOJIHBIC OTBCTHI HA 2
KOHTPOJIbHBIX BOIIPOCA.

4 I[aHLI HCITOJIHBIC OTBCTHI HAa BCC KOHTPOJIbHBIC BOIIPOCHI UJIU IMOJIHBIC OTBCTHI HA 3
KOHTPOJIbHBIX BOIIPOCA.

5 I[aHBI IMOJIHBIC OTBCTHI HA BCC KOHTPOJIbHBIC BOIIPOCHI.

3aganune Ne9
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BapuaHT 1

Bonpocsl OTBeTEI Koa
1. [na mepegavH Bpamaiiero MoMeHTa
nofoGpana mnorka 12x8x63 TOCT 23360-78, h=8 au; 1= 12 mou; b=63 mu 1
PacmudpoBarhk 3aMHCh, ecTH b — ITHpHHA
CeMeHHA; i — BRICOTA Ce9eHHs; | — ATHHA IMOHEKH.
h=63 au, [;= 12 wm; b=8 mu 2
h=8 yam; I= 63 wn; b=12 uu 3
h=8 sw; I = l-b= 63 aw; b=12 mm | 4
2. Kakoe coeIHHeHHe H300paKeH0 Ha pPHCYHEe? lImanepoe npAMOGOIHOE ©
HEHTPHPOBAHHEM 10 HAPVEHOMY 1
OHAMETPY
Llnanegoe mpAaMoGodHOE ¢
LeHTPHPOBAHHEM [0 BHY TPEHHEMY 2
JHAMETPY
Llanepoe NpaMoGodHOE ¢
LHeHTPHpOBaHHeM N0 60KOBOH 3
MOBEPXHOCTH 3v0a
LITHIEBOE 3BOTBBEHTHOS 4
[IpHIMAaTHIECKAA ¢ KPeIUTeHHEM Ha 1
COETHHEHHH ! BATY
[IpH3MaTHISCKaA "
CerMeHTHAR 3
KIHHOBAS 4
Onenka |Ilokasarenu oneHKH
3 JlaH nipaBUIIBHBIN OTBET HA OJMH BOIIPOC.
4 JlaHbl TpaBWIIbHBIE OTBETHI HA J]Ba BOMPOCA.
5 JlaHbl MpaBUIIBHBIE OTBETHI HA TPHU BOIPOCA.
3aganue Nel0
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Bapuanrt 1

MIPOBECTH MPOEEPKY HA MMPOIHOCTE.

Bonpocsl OTBETEI Konx
1. KakoB0 OCHOBHOE IOCTOHHCTBO 3aKTeN0OYHBIX
COETHHEHHH? [IpocToTa KOHCTPYKIHH 1
I'epMeTHYHOCTE H ILTOTHOCTE 2
Hanexnas paGotanpH BHOpamHAX H 3
JHHAMHYECKHX HArpyikax
HeprlcOEAS CTOHMOCTE 4
] "
2. Kak onpenengiorcd pasMepsl CTaHIaPTHBIX 113 pacuera Ha pacTaxeHHe 1
[MIOHOK H MITHIEBRRIX COSTHHEHHHT
I3 pacdera Ha cpes 2
H3 pacdera Ha KpyHeHHe 3
H3 pacdeTa Ha CKaTHe 4
3. MoXHO TH 3aMeHHTE HLTHIEBOE COSTHHEHHE MoskHO 1
IMOHOTHEIM COSTHHEHHE, 8CITH MepeIapacMblH e 5
MOMEHT Baa paseH 725 kH-M?
MoHO, eclTH YCTAHOBHTB JBE 3
IIMOHKH HA BaT
Mo:kHO, HO IIpeIBapHTEIBLHO .

Ouenka |Iloka3arenu oLleHKH

3 JlaH npaBuIBHBINA OTBET HA OJIUH BOMPOC.

4 JlaHbl MpaBUJIbHBIE OTBETHI HA JIBA BOIIPOCA.
5 JlaHbl IpaBUIIbHBIE OTBETHI HA TPU BOIMPOCA.
3aganue Nell

Onpenenuth BpeMs pa3dera camoseTa ¢ 1mo BiaeTHo-mocanounoi nosoce (BIIIT) mpu B3nere u
TMCTAHIMIO pa3dera S MpH B3JIETE €CIM U3BECTHBI: M — Macca caMolieTa; P — cuiia TATH JBurarenei; V
omp — ckopocTh oTpbiBa oT BIIII. CamoneT coBepiiaeT paBHOYCKOPEHHOE JBUKECHHE.
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Ne

m, KT P.H Vamg. KM/
BapHAHTA
1 22500 487800 250
2 127450 367400 320
3 217600 327600 220
4 547800 154000 240
5 837400 3127000 220
6 3807400 6957000 230
7 2527000 4757000 250
8 2817400 521°000 310
9 3547000 3137000 270
10 135°000 4417000 210
11 2207500 4867000 180
12 39800 146°000 210
13 48900 1527000 190
14 5'580 117500 230
15 22'300 617700 300
16 247300 1267000 260
17 317600 2167000 220
18 35300 3467000 240
19 177400 2347000 245
20 23600 2577000 215
21 43°500 1957000 220
22 15600 457000 205
23 197200 767500 190
24 125°200 856°000 175
25 2807000 1°4647000 230
Onenka |[lokaszaTenu oneHKH

1. BepHO BBINIOJIHEH PUCYHOK € YKa3aHUEM BCEX JEHCTBYIOIUX HAarpy30K Ha CaMOJIET.
2. JlonyuieHsl OMUOKY MPH COCTABICHUN YPAaBHEHUH JUUIs pellieHHs 3a/1auH.

3. Z[OHYH_[CHBI OIINOKH IIpyu ONIPEACTICHNN 3HAYCHNA NUCKOMBIX IMapaMETPOB.

2. BepHo cocTaBiieHbl ypaBHEHUS JUUIsl PELIEHMUSL.

1. BepHo BBIIIOJIHEH PUCYHOK C YKa3aHHUEM BCEX JICHCTBYIOIIMX Harpy30K Ha caMoJieT.

3. JlomyIieHsl OMMOKH MIPH OTIPEICICHUN 3HAUE€HUSI HCKOMBIX ITapaMeTpPOB.
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5 1. BepHO BBINIOJIHEH PUCYHOK C YKa3aHUEM BCEX JEHUCTBYIOIIUX HArPy30K HA CAMOJIET.
2. BepHo cocTaBneHbl ypaBHEHUS JIJIS1 PEILICHUS.
3. OnpeneneHbl 3HaYEHHs] ICKOMBIX [TapaMEeTPOB, UCXOS U3 COCTaBICHHBIX YpaBHEHUH.
4. [TogpoOHO OOBSICHEHBI TAPAMETPHI, BXOASAIIUE B YPABHEHUS U X0 PELICHUS.
3aganne Nel2

#| Bapnanr 1

Bonpocu OteetH]|

1. Kakoe gepm#enHe COBEpIaeT JeTans 1

Nz
N 24

K ocHorHEIM B EHOCTATEAM ITEPETA™H BHHT-
rafka CKOJLHEeHHA OTCHAT .. ..

Bapuartop npegHazHagen 014 ...

Ouenka |[loka3zarenu oueHku

3 JlaH nipaBUIIbHBIN OTBET HA OJMH BOIIPOC.

4 JlaHbl MpaBWJIBHBIE OTBETHI HA J1BA BOIIPOCA.
5 JlaHbl IpaBUIIbHBIE OTBETHI HA BCE BOIIPOCHI.
3amanue Nel3
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BapuaHT 1

Ne .
Vernoewe 3anaq OTEBETEI Ne
3agatd
HanGonee nonropednoi MexaHH4eckoii nepenadei peMeHHas 1
l ABIACTCA 3yGaaTas 2
YyepBAYHAA 3
HemnHas 4
K oCHOBHBIM JOCTOHHCTBaM H300pakeHHOH Ha BBICOEYI0 TOYHOCTH 5
PHCVHEE MepeIavyH OTHOCAT ... JBHAESHHH, MATBIH IyM.
OICY ICTEHE H3HOCA 6
IaPHHPOB.
g GonbIIHe ToMycKaeMble -
- CKOPOCTH.
OTCYVTCTEHE
IIPOCKATb3BIBAHHA H g
CPABHHTEIBHO MATEIE
Harpy3KH Ha BaJbl.
Hpaxmavﬁaa nep emada moﬁpa..ﬁex-la HA cx eMe . ) 9
| F l { ] e 4 10
3
— 2 11
3 12
Onenka |Ilokasatenu olieHKH
3 JlaH npaBUIBHBINA OTBET HA OJIUH BOMPOC.
4 HaHBI IMpaBUJIbHBIC OTBCTHI HA JIBa BOIIPOCA.
5 JlaHbl MpaBUIIBHBIE OTBETHI HA TPU BOIPOCA.
3ananue Nel4
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BapuaHr 1

No .
YcmosHe 3a1a4 OTBETHI Ne
3ama4
Onpenenrdrs ofmee OepelaTodHoe  HHCOIO 4 1
KOHHYECKO-IHITHHIPHYSCKOT0 peayKTopa, eciH 6 5
1 d;=50 vu; d2=200 ymM; d3=35 MmM; ds=T70 M. 3 ;
10 4
TTo karoit opMyIe ONpeaenaeTcs NepeIaToHoe e 23 5
9HCIO JTA peMeHHOH nepeaays’ Z,
u=—
2 d,
lHl
e 7
Z3
u=oqd, +d, 8
OnpedeTHTs IepedaToYHOS THCIO ecTH 7= Z:=30 U=80. miaderapHas (V]
3 = . U=81, sv0uatas 10
,-:[."IH. EaROH IMEpeIaTdH OMPEIeTHTH IEpEIaTOHOE U=0.0125. peMeHHasd 11
,, . .
e e U=80, yepBA4Han 12
OI_ICHKa Ilokazarenu OLCHKHU
3 JlaH npaBUIBHBINA OTBET HA MEPBBIN WU TPETUH BOIPOC.
4 I[aHLI IMMPpaBUJIBHBIC OTBCTHI Ha IBa BOIIPOCA.
5 JlaHbI TpaBUIIbHBIE OTBETHI HA BCE BOIPOCHI.
3apnanune NelS
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¢ BapHaHrt 1

Ne Koa
JagamHe OTBeTEI
ILII OTBETA
1 [MTpencrapieHa THATPAMMA PACTEHEHHS OA
MaTepHata. Haspats YH9acTOK YIOPYIHX L
JediopMaTTHIL AB
1F. el
2
:
1] B
i _'.|_
-]
OF
o* ' 4
Woue  PHCYHOE 3
2 KagoH BHI JepOpPMAIHH HATRIBASTCH EcaH poinHEaeT BCD — A,
PACTERKSHHEM-CRATHEM T (FM3IrnGAIITHA MOMEHT b

OTHOCHTEIBHO OCH V)
Ecan posagaer BCOP — O

(momepevHan CHIA) 5
EcnH Bo3HHEAET BCD - N; i
(MpoJonEHAS CHIA) :
Ecan pozHEEaeT BOD — M "

(KpYTAMIHA MOMEHT)

3 | o kaxoil GopMyIe ONpeIeIieTch A

MTOMANE DONEPETHOTO CEMeHHT TPH *plax) [ﬂ,] 9
|

DedopMAIHHE PACTHReHHEM-CRATHEM T =«

i m 0
“lep FI: 10
Il
A ey S = 11
[ ]_plr:l-rl

4, = [ I 12
E oM
Ouenka |[loka3arenu olleHKH
3 JlaH npaBuIbHBIN OTBET HA 1 BOMpoC TecTa.
4 JlaHbl IpaBUIIbHBIE OTBETHI HA 2 BOIPOCA TECTA.
5 JlaHbl TpaBUIIbHBIE OTBETHI HA 3 BOIIpoOca TeCTa.
3apnanmne Nel6
3anaua 1.

Jliig maccu camolieta MpoBECTH MPOBEpKa Ha yCTONYUBOCTH IITOKA, €CIIM BHYTPEHHUM TuaMeTp
murHapa diu=126 mm, n3rudarommii MomeHT Mx=371,25 kH-m, MmaTtepuan munmuaapa — ctanb 30XTCA,
JumHa mToka 1,1 M.
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3anaga 2.

Jlig maccu caMoieTa IIpoOBECTH NMMPOBEPKA IMOAKOCA HA YCTOMYNUBOCTbD, €CIIH JUIsl HUYKHEH 9acTH IOJKOCa
BHEIIHUH tuamerp DH=72 MM u BHyTpeHHUH auameTp dH=56 MMm.

Onenka |Iloka3arenu oueHkH

3 Pemena oxgnHa 3amava, 1OMyIeHbl MAaTEMATHIECKUAE OIITHOKH.

4 BepHno perniena ojHa 3aayda, a BO-BTOPOM JOMYIIEHBI MATEMaTHYECKHE OILIMOKH.
5 [IpaBUIIBHO pELIEHBI ABE 3aa4H.

IlepeyeHb NPpaAKTHYECKHUX 3aJaAHUI:
3amanue Nel

KoHTposbHBIE BOITPOCHI

1. OnpenenuTh BUI ABUKEHUS HA 33JAHHOM PHCYHKE.

2. JlaTh onpeeneHus pAaBHOMEPHOTO Y HEPABHOMEPHOTO JIBHOKEHUM.
3. Ha3zoBuTE 3aKOHBI ABUKECHUSI.

4. Tlo kuHEMaTHYECKOMY TpadUKy OMPEAETUTh CKOPOCTh M BPEMSI.
5. [lepeuynciuTh mapaMeTpsl MOCTYNATEIIBHOTO IBI)KCHUS TETA.

6. HazoBuTe mapameTpbl, KOTOPBIE ONPEACIISIFOTCS MIPU BPAIIaTeIbHOM JBHKEHUE TEIa BOKPYT
HEIIOABMYXHOU OCH.

7. I[aTB ONpCACIICHNUA OTHOCUTCIIbBHOT'O ABUKCHU.
8. I[aTB OnpeaACJICHUA IICPCHOCHOTO ABUXKCHUA.

9. latb onpenenenHus ciuoxHoro (abCOMIOTHOTO) ABHKEHUS.

OI_ICHKa Ilokazarenu OoLICHKH

3 JlaHbI HETIOJHBIE OTBETHI HA 5 KOHTPOJBHBIX BOIIPOCOB WJIM MOJIHBIE OTBETHI HA 3
KOHTPOJIBHBIX BOIIPOCA.

4 JlaHI)I HEIIOJIHBIC OTBETHI HA 7 KOHTPOJIbHBIX BOIIPOCOB WJIM IIOJHBIC OTBETHI HA 5
KOHTPOJIBHBIX BOIIPOCA.

5 I[aHI)I IMOJIHBIC OTBCTHI HA BCC KOHTPOJIBHBIC BOIIPOCHI.
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3amanue Ne2

Bapuant 1
No
Yenosne 33139 OTBETE Ne
3adad
Kak HiMeHHTBCE MOITHOCTE HA BRIXOTHOM BATY > i
nepeJadl, ecIHYHCA0 3Y0EeE BTOPOro Koleca 22 T s e e E
VBEIHYHTCH B 2 pasa?
VMeHLIIHTCR B 2 pala 2
1
1 %; e L
e — 0 g HE HIMEHHTCH 3
%>
L= x ]
vy VBEIHYHTCA B 4 pasa 4
s b2
Ha mobpaxensofl cxeme MOpHBOJa peJykTopa p— 5
RBIfETCH
Yo pRAH HEN &
2 -
MIAHE TAPHEBIM 7
BOIHOBEIM &
Ha pHcYHEE H30OpameH peIykTIop ¢
nepegaded BOTHOBOM 9
gepBAYHOi 10
3
KOHHYECKoR 11
MHTHHApHY2c KO 12
Ouenka |Iloxa3arenu oneHKH
3 JlaH nipaBUIIBHBIN OTBET HA MIEPBBIN BOIPOC.
4 JlaHbI TpaBUIILHBIE OTBETHI HA JBAa BOMPOCA.
5 I[aHLI IpaBHUJILHBIC OTBCTHI Ha BCC BOIIPOCHI.
3amanue Ne3
Bapuanrt 1
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Ne Ko
3ananne OTsetsl 2
ILII oTBeTa
1 OnpenelHTs pa3Mepsl KBATPATHOIO &1 = 56 mn 1
MOMePedHOro ceveHHs npH [o] = 160MITa.,
s | - a =226 MM
¢=210H/ F=4.10'H, 2
l,=1=1,=3m. a=107.4 MM
/ 3
o
'{F g? !} a=235mMm 4
2 IToaGepHuTe pasMepsl NONEPEYHOTO Ne 10 5
cedeHHA OaNKH B BHIE IIBEIIepa. % 23
[
MakcHManbHBIH H3IrHGaOmHA MOMeHT 15 e 6
KH-M: JoOycKaeMoe HanpKeHHe Ne 18 -
MaTepHana Ganku 160 MIIa.
Ne33 8
3 Yeamy paeeH M, B IONepedHOM CEYeHHH OTHOIMIEHHID BHRITHHY MOMEHTOR 9
Opyca? PazHOCTH BHEIIHHX MOMEHTOB 10
['eoMeTpHIECKOH CYMME MOMEHTOB 11
Anredpandeckof cyMMe BHEITHHX
MOMEHTOB, IPHITOXKEHHRIX K 12
oTcedeHHOH "acTH Gpyca
Ouenka |IlokazaTtenu onieHKH
3 JlaH npaBUIBHBINA OTBET HA OJIMH TEOPETUYECKUI BOMPOC TECTA.
4 JlaHbl mpaBUIIbHBIE OTBETHI HA 2 BOMPOCA TECTA.
5 JlaHbl IpaBUIIbHBIE OTBETHI HA 3 BOMpOCa TECTa.
3ananue Ned
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iﬂapHaHI 1

Bonpocs

Pemenne

1 OmperenHTh FKEHEAICHTHEIT MOMEHT IO
IMITOTESS HEHEB.'.LI:I.I.IH.E. RACATETEHEIN
'EI.EII'Fﬂﬂ-ITI.'I_! ATIE }".ITFIJ'IIIEI-!'.FEII'IJ ITPDEEPIJ'HI-I-E-I'IJ
PACTeTa Ha VCTANOCTE:

:f:j

¥
ih

E
.

2. Pacum¢poeats yenoEHEOE 0003IHAICHAS
nogmanaAK 36012 E.

NpeIoXPaHHTEIRHOR .-.r_\-'l:bm C pazp}ma.l-nmxn
ATEMEHTOM MPOHCKOIHT

-w-nmr T.-Ff

"l "l'l "c'l'l"l SagglRy e R e

Onenka |IloxaszaTenu olleHKH

3 [IpaBuiIbHO pemIeHo OJIHO 3a1aHuE.
4 [IpaBuUsIbHO pellIeHO ABa 3aJaHUS.
5 [IpaBuibHO penieHbl BCe 3a4aHus.
3amanue Ne5
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Bapnanr 1

Bompocrr

O TEeTH

1. Ha pucvEKe H200paskeHa B COOpe H E
paz00paHHOM COCTOAHHH MvdTa,
OTHOCAINAACAK ...

BosMo#HOCTE COOPEH HE3aBRHCHMO
HIrOTOBJICHHEIX JeTaleH Oes JoNoIHHTeTEHOH
00paboTEH 0DeCIedHBASTCA ..

3. Japuem nogomomems 36012 .
VCTAHABTHEASTCH Ha BATI JHAMETPOM ...

Ouenka |Ilokazarenu oLleHKH

3 JlaH npaBUIBLHBINA OTBET HA OJIMH BOMPOC.

4 JlaHbl MpaBUJIbHBIE OTBETHI HA JIBA BOIIPOCA.
5 JlaHbl paBUIIbHBIE OTBETHI HA BCE BOIIPOCHI.
3aganue Ne6
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 BapuaHT 1

Ne Ko
JaJaHHe OTBeTH a
.0 OTBeTa
1 Hanpﬂ:-:ce}me = 3T0O ... CHTA. IpHXOIAMAACA HA & THHHITY 1
oimaaH.
CH7IA, MPOTHBOAEHCTBY FOIIAA ,
PaspyIIeHHK CTePHHA.
EOTHHECTECHHAA MEpa
HHTeHCHBHOCTH BHYVIPEeHHHX CHT B 3
JaHHOH TOYKe paccMaTpHBaeMoro
CeqeHHY,
CHIA, MPOTHBOAEHCTBYHOIIAA
JeopMallHH Tela.
2 3akoH ['VEa pH pacTAKeHHH (CKATHH) og=A-¢
N
T=— i
A
og=E-¢ 7
N
g=—= 8
A
3 Koadduunent MOIVIEM COBHIA 9
HPEHGPHHGH.E_'II':HDCTH G Ha3bIBEACTCH }]nmf_‘[e}[ F“P}Tocm BTO‘FU]—G pﬂﬂ;a 1 [}
MOIVIeM DpoJoasHOl yIpyrocH 11
BEpHBI OTEETHI A H B. 12
Onuenka |Iloxasarenu oneHKH
3 JlaH npaBuIBHBIN OTBET HA 1 BOMpOC TecTa.
4 JlaHbl MpaBUIIbHBIE OTBETHI HA 2 BOMpPOCA TECTA.
5 JlaHbl MpaBUIIBHBIE OTBETHI HA 3 BONpPOCA TECTA.
3amanue Ne7

KoHTposbHBIE BOITPOCHI

1. Kak omnpenensitorcss HopMaibHOE HaNpsHKEHUE, BOSHUKAIOIIEE B MONEPEYHOM CEUeHUU Opyca Mpu
4UCTOM U3rude?

2. Kak mpoBouTcs pacueT 6ajlok Ha MPOYHOCTh IpHU U3rude?

3. IlonsTHEe 0 panMoHANBHBIX (hopMax monepeyHsIx ceueHuit 0anok. [TonsTue o 6amkax paBHOrO

CONIPOTHUBJICHHUS.

4. Kak onpe/ieNisiloTcsl HOpMajbHOE HANpPsDKEHHE, BO3HUKAIOIIEE B MOMIEPEYHOM CeueHHU Opyca mpu
npsiMOM HU3rude?

5. Onpenenenue TUHEWHBIX U YTIIOBBIX MEPEMELICHHUs CEUEHU MPH MPSIMOM U3THoe.
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6. [lonsTre 00 yCTOMYMBBIX U HEYCTOMUYMBBIX (JOpMaX yHIpPyroro paBHOBECHSI.

7. Kputnueckas cuna. @opmyna Dinepa.

8. Kak onpenensiercs npenen ru6koctu?

[Ipu kakux ycnoBusax ¢popmyia Diepa He IpuMeHUMa?

Onuenka |Iloka3zaTenu oLeHKH
3 JlaHbl IpaBUJIbHBIE OTBETHI HA 3 KOHTPOJIBHBIX BOIIPOCA.
4 JlaHbl MpaBUIIbHBIE OTBETHI HA 6 KOHTPOJIBHBIX BOITPOCOB.
5 JlaHbl MpaBUJIbHBIE OTBETHI HA BCE KOHTPOJIbHBIE BOIIPOCHI.
3aganmne Ne§
Bapuanr 1
No 3amanue OTBETHI Kon
.11 OTBETa
1 C nomouipto MeTO A 36 xH — pacTspkenne 1
CCYCHMI OIPEeICINTe 16 kH — pacTsikenue 2
BETMIHHY BHYTPEHHETO  [>() k[ — pacTsukeHHe 3
CHJIOBOTO (hakTOpa B
¢ P -36 kH — cxxatue 4
ceueHud 1-1 u Bug
Harpy>KEHUS:
._| e s
J |
Pucynoxk 1.
2 Jlns1 O6pyca, 70 kH 5
n300paxkeHHOTro Ha cxeMme|] 30 kH 6
(pucyHOK 2), paccuutathb 110 xH 7
HANOOIBIIYIO
y 200 kH 8
MIPOIOJIFHYIO CHITY,
BO3HUKIIYIO B
MOTIEPEYHOM CEYCHHH.
3 Crepxnu [ u II 800 mm2 9
coenuHeHbI TH(TOM 11
W HArPYKEHBI
PaCTATUBAIOIIMMHI
cunamu. PaccunraThb
BEJTMYMHY TIOIIAN
cpesa mTudTa.
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628 Mm2 10
960 Mmm2 11
1256 mm2 12
4 BriOpatb A 13
COOTBETCTBYIOIIYIO b 14
SIIOPY MPOJOJBHBIX CHIl [ 15
B ITOMIEPEUHBIX CCUCHHAX [I 16
= =
AL
Opyca.
PucyHok 2
5 Onpenenutsb 0,42 MM 17
MepeMeIeHue 0,22 MM 18
cBOOOIHOTO KOHIA 6pyCa [y 62 vm 19
(pucynok 2). Ecnu 0.66 MM 50
W3BECTHBI ITTUHBI ’
y4acTkoB Opyca: //=0,4
M; [2=0,6 M; [3=0,4 m; /4
=0,2 M.
Onenka |Ilokazarenu oneHKH
3 PemeHs! mpaBHIIbHO TPH 3aaHHS TECTA, TOMMYCKAOTCS HEOOJBIIIE HETOYHOCTH B PEIICHUH.
4 Pemiens! mpaBUIbHO YETHIPE 33aHUS TECTA, JOMYCKAIOTCS HEOObIINE HETOYHOCTH B
PEIICHHH.
5 Pemiens! mpaBUIBLHO BCE 3a/1aHUS TECTA.
3amanne Ne9
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Bapwmasnt |

Ne Jagamee Oreetma Kea
'__EE OTEETA
. BaOpams ¥Moopy momep esofl CIUTM 3TN A 1

n:a-unp::m:mnuum B
i - :
- L.
E
::::'_l_- TR .1" J.
— -ir" it
o 2
4
‘ { |
1 | OnpeseasTs BeTHYAEY DoNepagEOH CRTE it EH 5
Eceqenmml-1
B o T T 13xH &
e E by o7
Ctos 1 | . 5
o0 iy r
3 | Kaxof mrmo BasMEa eTCE THCTRM | Ecam sosmmEa et Ma, O o
Ecan somumacT O 10
Ecam somomaer Ay i1
Eean sossmma et N 2
4 | Ompegexere rarwdaroEo MoMEHT B
CeqEMAn 3-3 B PACCTORRAR Z3=9,5 M., -33EHM 13
ecanmi=13 xHu; mr=28 xHa;, Fi=20
xH, Fx=30xH, 30 xH-u 14
[ i -]
J
:" L | "-H-. % -2%5 xH -2 15
gl 4
fnw | Iw | Iw | In + 10 xH -2 15
¥ | F.oraa mirscaomEt MOMERT CRATACTCA Econ marm0a et DaaEy 17
OTPRA TETHAR T BEITVETOCTRID BREPX :
Ecam EPAmIasT DAIKY OPOTHE 18
YacoBaH CTpeasE
1M Epaliaet caaxy oo 19
qacosoh
Ecan psraoaet 0aasy 20

BT =0 C TR A ENHY
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Onenka |Iloka3arenu oueHkH
3 JlaHbl MpaBWIIBHBIE OTBETHI HA 3 TEOPETUYECKUX BOIPOCA.
4 JlaHbl IpaBUJIbHBIE OTBETHI HA 3 TEOPETHUUECKUX BOINPOCA U PELIEHa OJHA 3a/1a4a TeCTa.
5 JlaHbl TpaBUIIbHBIE OTBETHI HA BCE 3aJJaHUSI TECTA.
3aganue Nel0
Bapuanr 1.

s pacucTa Ha IPOYHOCTH CBAPHOI'O IIBA OMMPEACIIUTDL JOIMYCKAECMYIO HAIrpy3Ky Ha COCAMHCHUC, €CIIN

CBapkKa py4Has; anekTpoa O50; nonyckaemoe Hanpsbkenue Ui metauia 120 MIla; Harpyska
MOCTOSIHHASL.

F

_.,...1i.

180

Ouenka |Iloka3arenu oLeHKH

3 Jlomy1ieHbl OMMOKY MPH COCTABIICHUN YPaBHEHUH.

4 BepHo cocTaBnieHsl ypaBHEHHUs1, HO IOMYIIEHbl MaTEMaTHYECKNE OIIMOKU MPHU PEIICHUH.
5 BepHo pemiena 3anaya.

3aganue Nell
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BapnuanTt 1

e VeaoBHe 330349 OTBETEI Ne
3agad
OnpeaeanTs o0mee mnepeaToTHOE 4 1
YHCI0 KEQHHYSCKO-IHTHHIPHIECKOTO 6 5
1 peaykTopa, ecan di=50 wam; d:=200 3 3
M d3=35 m; de=T0 MM
10 4
[TepegaToysoe OTHOLIEHHS MOKa3BIBAET, 60 CRKOTLKO Pa3 EbIPOC
MoxMeHm CilThl Ha BEJOMOM EATY 10 5
CpaBHEeHHIO ¢ BeTYIIHM.
3TO OTHOMIEHHE MTHOBEHHBIX YTIOBBX
" HTH THHeAHBIX CKCIPUC‘TEE ﬂé‘ﬂ_}'mééﬂ i <]
e E200MO20 SESHBRE.
3TO OTHOI2HHE YHCeN 3}'65&5 HIH
AHAMeTpOB (padHyCOB) sedomozo u 7
EEI:?_}'H{E‘.EG 3JBCHBEE.
Bepro onpederernue I u 8
OnpeeaHTs nepeJaToqHoe YHCI0 U=80, maneTapHas 9
] =: 72=80 MM. =
3 E[[:'f::alm'; he?}i:a:m onpeaenHIH L=0, Jybuarad =
nepeJaTodHOe OTHOMEeHHe? U=00125, peueray 1
) U=80, yepsauHag 12
Onenka |IloxaszaTenu olieHKH
3 JlaH npaBUIBHBIN OTBET HA MEPBBII BOIIPOC.
4 JlaHbl MpaBUJIbHBIE OTBETHI HA JIBAa BOIIPOCA.
5 JlaHbI TpaBUIIbHBIE OTBETHI HA BCE BOIPOCHI.
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