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1BBenenne
1.1 IlpegucinoBue

Mertoauyeckue ykazaHus pa3paboTaHbl Ha OCHOBE paboueld ImporpaMmbl
yueOHOU AucUUILIMHbBI « TexHuueckas Mexanukay, B cooreTctBun ¢ ®I'OC CIIO
no crieruangbHocT CITO 15.02.08 TexHOM0rus MaltuHOCTPOCHHUS.

Meronuueckue ykazaHus MpeJHa3HAYeHbl JUIsi CAMOCTOSITEIbHOTO W3YYEHHSI
TUCITUTUTHHBI « TeXHIUecKasi MeXaHUKay CTYJACHTAMH KOJIJISKA.

«TexHuyeckass MEXaHHUKa» COCTOUT U3 TPEX pa3/eyioB:

- «OCHOBBI TEOPETUYECKON MEXAHUKNY;

- «CompoTHBJICHUE MaTEPHUATIOBY;

- «Jleramu MEXaHU3MOB U MAIIHH.

Paboueit mporpamMmoii y4eOHON NHUCHUILIMHBI MPEAYCMOTPEHA MPOMEKYTOY-
Has aTTecTalus: Bo BTopoM cemectpe (1 kypc) — B popme auddepeHImpoBaHHOTO
3auéra, B TpeTheM cemecTpe (2 Kypc) — B hopme dK3aMeHa.

CrynenTtsl 3a04HON (HOpMBI OOYYEHHS JOJDKHBI BBITIOJHUTH MO TEXHUYECKOM
MEXaHHUKe JIBE€ KOHTPOJIbHBIE pabOTHI:

- KOHTpoJibHast paboTta Nel (mepBblil Kypc, BTOpPOii ceMecTp),

- KOHTpoJIbHAsI pabota Ne2 (BTOpOIi KypcC, TPETUI CeMeCT)).

K muddepennnpoBanHoMy 3au€Ty U K 9K3aMEHY JOIMYCKAIOTCS CTYIEHTHI,
YCTICIITHO BBITIOJHUBIINE JOMAITHAE KOHTPOJIbHBIC PAOOTHI.

Bapuant 3amanust onpenensiercst o mudpy (Homepy 3a4€THON KHUKKH CTY-
nenta). Homep BapuaHTa — ABYX3HA4YHOE YKCJIO, PABHOE CyMMeE BceX mudp mud-
pa 6e3 yu€ra rona nocryrienus. Hanpumep, mmdp 182-15, rae 15- rog nocryn-
JeHus B koyuepk. 1+8+2 = 11, cnenoBatensHo, BapuanT Nell. Wnu, mmdp 205—
15, 2+0+5=7. Tak kak HOMep BapHaHTa — YUCJIO ABYX3Ha4HOe, TO BapuaHT Ne(7.

Homepa 3agad, KkoTOpble CTYJIEHT JOKEH PEHIUTh B COOTBETCTBUM CO CBOUM
BapUaHTOM, [IPUBEACHBI B TabuIie 1.

1.2 TpeGoBanus, npeabsBIseMbIe K JOMAlIHell KOHTPOJILHOI padoTe:

1. IIpaBuibHO, MOAPOOHO M AKKYPATHO MEpPENnucaTh 3aJaHUEe KOHTPOJIBHOU
paboThl MO cBoeMy BapHaHTy. Pa0oThl, BHITIOJHEHHBIE MO IPYroMy BapHaHTY,
BO3BpaIaloTcs 6e3 IpOBEPKHU.

2. Pemenust conpoBOX1aTh MOSCHEHUSIMH, YKa3bIBaTh €MHUIIBI BEJIUYHUH.

3. PaboTy BeINOJIHATE YepHUIAMU (TTACTOM) pa30opUHnBO.

4. B terpanu HEOOXOUMO OCTABIISITH TOJISI U MECTO IOCJE PEIIEHHON 3a/1a4n
JUIS 3aMEUYaHUI U 3aKJII0UEHUs MTPernogaBaTes.

5. CTpaHuipl IpOHYMEpPOBATh.

6. B koHIle pabOTHI IPUBECTH MEpPEeUeHb JTUTEPATYPhI, MPOCTABUTH JATy BBI-
HOJTHEHUS pabOThI U MOJITHUCH.



1.3 Pa30uBKa 10 BApDMAHTAM KOHTPOJILHBIX padoT

Tabnuua 1

g Homepa 3a1au

=

2

< | KonrpoanHasi padora 1 KonTpoJuabnas padora 2

1 2 3 4 5 6 7 8 9 10 11
00 1 11 22 31 41 51 61 77 81 91
01 2 12 21 32 42 52 62 78 82 92
02 3 13 25 33 43 53 63 80 83 93
03 4 14 27 34 44 54 64 79 84 94
04 5 16 23 35 45 56 66 75 86 96
05 6 15 29 36 47 55 65 76 85 95
06 7 18 24 37 46 58 69 12 88 99
07 8 17 30 39 48 57 70 74 87 100
08 9 20 26 38 49 60 67 73 90 97
09 10 19 28 40 50 59 68 71 89 98
10 10 19 28 38 47 59 69 74 82 93
11 1 18 22 39 48 53 62 75 81 92
12 2 20 21 40 49 51 68 72 83 98
13 3 11 25 31 50 57 67 71 84 97
14 4 13 27 32 41 55 65 77 86 95
15 5 12 23 33 42 56 70 73 85 100
16 6 15 29 34 43 60 64 80 88 94
17 7 14 24 35 44 54 66 78 87 96
18 8 17 30 39 45 58 61 76 90 91
19 9 16 26 37 46 52 69 79 89 99
20 9 16 26 35 43 59 65 76 82 95
21 10 15 28 36 44 57 64 79 81 94
22 1 18 22 37 45 54 67 74 84 97
23 2 17 21 38 46 53 66 75 83 96
24 3 20 25 36 47 56 69 71 86 99
25 4 19 27 40 48 55 68 72 85 98
26 5 12 23 31 49 58 61 77 88 91
27 6 11 29 32 50 51 70 73 87 100
28 7 14 24 33 41 60 63 80 90 93
29 8 13 30 34 42 52 62 78 89 92
30 8 18 30 39 48 52 68 72 82 98
31 9 19 26 40 48 51 66 75 81 96
32 10 12 38 31 50 54 70 73 84 100
33 1 11 22 32 41 53 69 71 83 99
34 2 14 21 33 43 56 62 78 86 92




IIpooonsicenue maoa.l

KonTtponbnas padora 1

KonTtponbnas pabora 2

1 2 3 4 5 6 7 8 9 10 11
35 3 13 25 34 42 55 61 77 85 91
36 4 16 27 35 44 58 64 79 88 94
37 5 15 23 36 45 57 63 80 87 93
38 6 17 29 37 46 59 65 76 89 95
39 7 20 24 38 47 52 67 74 82 97
40 6 14 29 31 41 60 66 75 90 96
41 7 11 24 32 42 54 69 71 84 99
42 8 12 30 34 43 53 68 72 83 98
43 9 16 26 35 47 56 61 77 86 91
44 10 15 28 36 44 55 70 73 85 100
45 1 18 22 37 45 58 63 80 88 93
46 2 17 21 38 46 57 62 78 87 92
47 3 20 25 39 49 60 65 76 90 95
48 4 19 27 40 48 59 64 79 89 94
49 5 13 23 32 50 51 67 74 81 97
50 1 15 22 33 44 59 66 75 89 96
51 2 12 21 34 45 60 65 76 90 95
52 3 14 25 33 46 57 68 72 87 98
53 4 13 27 35 47 58 67 74 88 97
54 5 16 23 37 48 55 70 73 85 100
55 6 17 29 36 49 56 79 71 86 99
56 7 18 24 39 50 53 62 78 83 92
57 8 19 30 38 41 54 61 77 84 91
58 9 11 26 31 42 51 64 79 81 94
59 10 20 28 40 43 52 63 80 82 93
60 5 15 23 36 44 54 62 78 84 92




2 IPOT'PAMMA YUYEBHOM JJUCIIUILJIAHBI

2.1 Ilacnopt paGo4eil nporpaMMbl Y4eOHOM TMCIIUTIMHBI
«TexHuueckasi MEXaHUKAY.

2.1.1 O6sacTh NpUMeHEeHHUsI IPOrPaMMBbI

Pabouast mporpamMma y4eOHON AUCITUTUIMHBI SBIISIETCS 4aCThIO TPOrPAMMBI IMTOATOTOBKH CIICIIHA-

auctoB cpennero 3seHa B cooTBeTcTBUU ¢ I'OC CIIO no cneruansaoctu 15.02.08 TexHomo-

TUSI MAIIUHOCTPOCHUSL.

2.1.2 MecTo yueOHOH TUCHUILIMHBI B CTPYKTYpe NPOrpaMMbl NOJATOTOBKH CHENUATUCTOB

cpeJHero 3BeHa:

YyeOHas aucuumianHa « TexHudyeckass MeXaHUKa» OTHOCUTCS K TPOdECCHOHATEHOMY ITUKITY.
Ocoboe 3HaueHue AUCHUILUIMHA UMEET Npu (POpMUPOBAHMM U PA3BUTHH CIEAYIOIIUX

OOIIUX KOMIETECHIINN |

OK 1. IloHUMaTh CYIIHOCTD U COLMANIbHYIO 3HAYMMOCTh CBOCH OyayIien nmpodeccuu, MposiBISATh
K HEH yCTOMYMBBIN MUHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JEATENBHOCTh, BEIOMPATh TUIIOBBIE METOJBI U CIOCOOBI
BBITTOJTHEHHSI TPOPECCUOHATBHBIX 33/1a4, OI[EHUBATh UX Y(P(PEKTUBHOCTH U KAYECTBO.

OK 3. IlpyHuMarth pelieHusi B CTAaHAAPTHBIX U HECTAHJIAPTHBIX CUTYyallUAX U HECTH 32 HUX OT-
BeTcTBeHHOCTh. OK 4. OcymecTBisATh MOMCK U UCIOIb30BaHUE UH(DOPMAIH, HEOOXOTUMOM 1S
3¢ (HeKTUBHOTO BBHIMOTHEHHS MPOPECCHOHAIBHBIX 3a/1a4, MPOPECCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHUSL.

OK 5. Ucnonb3oBaTh HHPOPMALIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B MpodeccroHalbHOM
JESITEILHOCTH.

OK 6. Paboratb B KOJIJIEKTUBE U KOMaH 1€, 3 (HEKTUBHO 001IATHCS C KOJIJIEraMH, PYKOBOJICTBOM,
OTPEOUTEISIMHU.

OK 7. Bparp Ha ce0si OTBETCTBEHHOCTh 332 pabOTy WIEHOB KOMaH/bI (MTOAYMHEHHBIX ), 3 PE3yib-
TaT BBIITOJIHEHUS 3aJJaHUM.

OK 8. CamocTosITenTbHO ONpeAesaTh 3a1a4 TPpo(heCCHOHAIBHOIO U IMYHOCTHOTO Pa3BUTHS, 3a-
HUMAaThCs caMo00pa3oBaHNEM, OCOZHAHHO MJIAHUPOBATH MOBBIIICHHE KB (DUKAIIHH.

OK 9. OpueHTHpPOBATHCSI B YCIOBHUSX YACTOW CMEHBI TEXHOJIOTUW B MPO(ECCHOHATBLHOU Jes-
TEJIBHOCTH.

IIK 1.1. Hcnone30BaTh KOHCTPYKTOPCKYIO TOKYMEHTALMIO TPU pa3paboTKe TEXHOJIOTMUYECKUX
MIPOLIECCOB U3TOTOBJICHUS JI€TaJIEH.

I1K 1.2. Beibupats METO/ MOTYyYEHHUS 3aTOTOBOK M CXEMBbI UX 0a3UpPOBaHUSI.

[IK 1.3. CocTaBasiTh MapupyThl M3TOTOBJICHMS JE€Tal€l W MPOEKTUPOBATh TEXHOJIOIMYECKUE
oIeparuH.

[1K 1.4. Pa3zpabaTpiBaTh U BHEAPATDH YIPaABIAIOLIME IPOrpaMMbl 00pabOTKH AeTasei.

I[IK 1.5. Ucnonb3oBaTh CHUCTEMBl aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS TEXHOJIOTHYECKUX
poIieccoB 00pabOTKH JeTaei.

[IK 2.1. YdacTBOBaTh B MNIAHUPOBAHUHU W OPTaHU3AIMH Pa0OTHI CTPYKTYPHOTO MOPa3/IEICHUSI.
[1IK 2.2. YdacTBOBaTh B pyKOBOJICTBE pa0OTOIl CTPYKTYpPHOI'O IOIpa3aeNeHusl.

[1K 2.3. YuacTBOBaTh B aHaNIM3€ MPOIIECCa U PE3yJIbTATOB ACATEIHHOCTH MOAPA3ACICHUS

[IK 3.1. YuacTtBOBaTh B peajin3allii TEXHOJOIMYECKOr 0 IPOLIECca O U3rOTOBJIECHUIO AETaJIEH.
IIK 3.2. [IpoBoAUTH KOHTPOIIb COOTBETCTBHS KauecTBa AeTaneil TpeOOBaHUSIM TEXHHUECKOM J0-
KYMEHTalIUH.

[IK 4.1 IlpoBepsTh TEXHUYECKOE COCTOSHUE YHHUBEPCAIBHOIO TOKAPHO-BUHTOPE3HOI'O CTaHKa
WIM TOKQpPHOT'O CTaHKa ¢ MPOrpaMMHBIM YIpaBJIEHHEM, BBIOMPATh CTAaHIAPTHYIO TEXHOJIOTHUYe-
CKYIO OCHACTKY, MTOJITOTAaBIUBATh CTAHOK K paboTe, /Ui CTaHKa C MPOrPaMMHBIM YIIPABICHUEM -
COCTaBJIATh YIPABISAIONLYIO IPOrpaMMy.

[1K 4.2 BpInonHATh TOKapHYIO0 00pabO0TKy 3aroTOBOK Ha YHHBEPCAaIbHOM TOKAPHO-BUHTOPE3HOM
CTAaHKE WJIM TOKAPHOM CTAHKE C MPOrPaMMHBIM YIPABIECHUEM C MPUMEHEHUEM CTaHJIApPTHOrO
PEXYILEro MHCTPYMEHTA U YHUBEPCAIbHBIX MPUCIOCOOIEHUH.

2.1.3 Heau u 3a1a4u JMCHUIINHBI — TPEOOBAHUS K Pe3yJIbTATAM OCBOCHUS IMCIHUILIHHBI:
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B pesynbpraTe 0CBOCHMS IUCLUUIUIMHBI CTYACHT JOJDKECH

ymembs:

- IPOU3BOJUTH PACUETHl MEXaHUYECKUX ME€pPeiay U MPOCTEHIINX COOPOUHBIX €IMHUII;
- YATATh KUHEMATUYECKUE CXEMBI;

- OIIPENECIIATh HANPSIKEHUS B KOHCTPYKIIMOHHBIX DJIEMEHTaX.

B pesynbraTe OCBOGHUS TUCHMIIIMHBI CTYEHT JOIKEH
3Hamb:
- OCHOBBI TEXHHUECKOM MCXaHUKMU,
- BUAbl MCXaHU3MOB, UX KHHCMATHYCCKUEC U TUHAMHUYCCKUC XAPAKTCPUCTUKH
- METOJMKY pacyéra 3JI€MEHTOB KOHCTPYKIMH Ha IPOYHOCTb,
JKECTKOCTb U YCTOMYMBOCTD IIPU PA3JIMYHBIX BUJAX HATPYKCHMUIA;
- OCHOBBI pacy€TOB MEXaHMUECKUX Mepeay U MPOCTEUIIUX COOPOUHBIX €IMHULL OOIIETOo
Ha3Ha4YEHUs.
2.1.4. KoamnyecTBO 4acoB Ha OCBOEHHE MPOrPaMMbl Y4eOHOM THCHUTIMHBI:
MakcuMasbHas ydeOHas Harpys3ka oOydaromierocs 240 yacoB, B TOM YHUCIIE:
o0s13aTenbHast ayIMTOpHAs Harpyska odyuatouierocs 32 yJaca;
caMmocTosTenbHas padora odyyaromerocst 208 yacos.

2.2. Conep:xkanue y4e0HOI T CHUTLTHHBI
TeXHHYECKAsd MeXaHUKA
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Craruka

Tema 1.1 OcHOBHBIE TTO-
HATUA U aKCMOMBI CTaTUKHU

Tema 1.2 ITimockue cucre-
MBI CHJT

Cooeporcanue yuedbnozo mamepuana:
Conepxanue Tteoperndecko mexaHuku. Oc-
HOBHBI€ IOHATHSI U aKCUOMBI CTaTUKH

Jlabopamopnoe 3ansmue:

IIpakxmuueckoe 3anamue:
Ornpenenenne ONOPHBIX PeaKIyil 6aI0K

Camocmosmenvuas paboma 06y4aouwuxcsi:
N3yuenue teopernueckoro marepuana: Ilmoc-
Kas cuctema cxonsimmxcs cui. CUiaoBoll MHO-
royroibHuk. OrnpeneneHue paBHOJAEHUCTBYIO-
men. YcioBus paBHoBecud. IInockas cucrema
MPOU3BOJIBHO PACTIONOKEHHBIX cui. [IpuBene-
HUE CUCTEMBI K LIEHTpYy. PaBHOBECHE IIOCKOM
CHUCTEMBI MPOU3BOJILHO PACIONIOKEHHBIX CHII.
Omnpenenenre ONOpHBIX peaknuii 6anok. Cesa3u
C TpPEHHUEM.

Pemenue 3amau: OmpeneneHre MPOEKIUU
cuiel Ha ock. OmpeneneHre MOMEHTa CHIIBI
OTHOCHUTENBHO Toukd. OmperneneHue peaxiuit
CBSI3U.

30

[1]
5;12;
15:21;
29;33+36;
155

Tema 1.3. Llentp TsKECTH
Tena

Cooeporcanue yuebHo2o mamepuana:
Cuna tsoxectu. Lentp Tsxectu. Koopaunatst
[[EHTPa TSHKECTU TBEPJOTO Tela

[1]
42+46

Jlabopamopnoe 3ansamue:
OnpeneneHre KOOpAMHAT WEHTpPa TSKECTH
TJIOCKUX COCTaBHBIX (UTYD.

Hpaxmuuecxoe 3aramue.

Camocmosmenvhas paboma 00y4aroumuxcs:
Pemienne 3amau: OmnpexneneHue KOOpAUHAT
[[EHTPa TSHKECTH IIOCKUX (PUTYp, COCTaBIIEH-
HBIX U3 CTaHJIAPTHBIX MPOodUIeH mpokara.

[1]
42+46

1120

Kunemaruka. Jlunamuka.

Tema 1.4. OcHOBHBIE ITO-
HATUA KHUHEMATUKH.

Cooepoicanue yuebHo20 mamepuana:
OcHOBHBIE TIOHATHS KMHeMaTHKH. KnHemaTuka
touk. CrocoObl 3aJaHusl JBMIKCHUS TOYKH.
CKOpOCTh ¥ YCKOPCHHSI TOYKH.
[ToctymarenbHOE JBMKEHHE TBEPIOrO Tela.
BpararensHoe aBrkeHne. YTioBas CKOPOCTb,
yrioBoe yckopenue. Yacrora BpameHus. Cko-
POCTh M YCKOPEHHUS TOYCK BPAIIAFOIIETOCs Te-
ja. BuJiel BpalmaTeabHOro JIBHKCHUS.

[1]
128+
133;
136+
139

Jlabopamopnoe 3ansmue:

Hpaxmuuecxoe 3anAamue.

2130

Tema 1.5. OcHOBHEIE ITO-
HSTHUSA U aKCHOMBI THAa-
muku. Pabora 1 morir-
HOCTb.

CamocmosmenvHas paboma 00y4arOuuxcs:
Jlunamuka Touku. OCHOBHBIC TIOHSTHS JMHA-
MHUKH. AKCHOMBI AMHAMHKUA. Macca martepu-
aJbHOM Toukd. PaboTa ITOCTOSHHOM CHIIBL
MormrHocts. KoaddunueHt monesnoro ei-
CTBUA

Pabora paBHozeiicTBytomeii. Pabota cumbl Ts-
kectn. PaboTra U MOIIHOCTH MPHU BpaIaTellb-
HOM JBHKEHUH.

Pemenue 3amau: CKOpoCTh U YCKOPEHUS MaTe-
puagbHOU ToukH. OrnpeneneHue KUHEMaTHye-

20

[1]
146+
151;

[1]
152+
157,

[1]
153

31+40

8




CKMX XapaKTEePHCTUK TBEPIOTO Teja MpPHU paB-
HOIIEpEMEHHOM BpalleHUH. BhInonHeHne KOoH-
TPOJILHOM PabOTHI.

Paznen 2.
ConportuBienne
MaTEepHaJIOB

80

Tema 2.1. OcHOBHBIE TO-
HATUSA

Tema 2.2. Pactsxenue u
coKaTue

Cooeporcanue yuedbnozo mamepuana:

3amaud CONMpOTHUBIIEHUA MaTepuanoB Metox
cedyeHuil. Buyrpennue cuiioBsie pakTopsl. Bu-
bl HarpykeHuid. Hampspkenusi. Pactsixenue-
cxarue. IIpopmonpHas cuna. HopmanbHbie
HalpsDKEHUs. OMIOpbl  MPOJOJIBHBIX CHUJI U
HOPMAJIBHBIX HAIIPSDKEHUN.

[1]
54+
57

Jlabopamopnoe 3ansimue:

Hpaxmuttecxoe 3anAamue.

Camocmosmenvuas paboma 06y4aowuxcsi:
N3ydeHne TeopeTuuecKoro Mmarepuana:
Hedopmaruu ynpyrue u miactuueckue. Jlo-
nymieHnss u rumnoresbl. Knaccuduxanus sie-
MEHTOB KOHCTPYKIMHI U HArpy30K.
[IpononbHbIe U TONEpedHbIe edopManuu. 3a-
koH I'yka. McnblTaHuss MaTepuaaoB Ha pacTs-
JKEHUE U CXKATHE NPU CTaTUYECKON Harpyske.
Pacuérbl Ha MPOYHOCTH HPHU PACTSDKEHUU U
CKATHUU.

Pemenue 3anay:

[TocTpoenne »>m0p MPOAOIBHBIX CHJI U HOp-
MaJIbHBIX HamnpspkeHud. Pacu€rel Ha mpod-
HOCTb TP pacTsHKEHUHU-CKaTHH. OnpeneneHue
MIEPEMEILICHHUI MTONEPEUHBIX CeYeHUM. Brimon-
HEHHE KOHTPOJIBHOMN paboTHlI.

27

[1]

54~
57
61+
72

4150

Tewma 2.3. 'eomeTpuue-
CKHe
XapaKTEPUCTUKH IOIE-
PEYHBIXCECUECHU.

Cooepoicanue yuebHo20 mamepuana:
OceBble U TIONSIPHBIE MOMEHTHI HHEPIIMH Ceue-
HUH

Jlabopamopnoe 3auamue:

Hpakmuuecme 3aramue.

Camocmosmenvuas paboma 06y4aowuxcsi:
N3ydeHne TeopeTuuecKoro Mmarepuana:
OceBple U NMOISIPHBIE MOMEHTBI HHEPLIUU CEYe-
Huil. Pemenue 3agau: OnpeneneHUe OCEBBIX
MOMEHTOB HMHEpPLHUHU COCTaBHBIX CEUEHUH,
MMEIOUINX OCH CUMMETPHH.

[1]
46+
48

Tema 2.4. Kpyuenue

Cooeporcanue yuedbnoeo mamepuana:
Kpyuenne. Kpyrsammii MomenT. Kpydenue
Opyca Kpyryioro momepedHoro cedeHus. Jlo-
nyuieHus. Hanpsokenue

[1]
81+
83

Jlabopamopnoe 3ansimue:

Ilpakmuueckoe 3ansimue:

Camocmosmenvuas paboma 06y4aouwuxcsi:
N3yuenue TeopeTnyeckoro Marepuania:

VYron 3akpyuuBanusd. Pacy€rel Ha MPOYHOCTH
U KECTKOCTH IIPU KPYUYECHUHU.

Pemrenne 3anau: [loctpoeHne 3m10p KpyTsImUX
MOMEHTOB M MAaKCHMAJIbHBIX KacaTeJIbHbIX

88

9




HarnpspbkeHuid. Pacuér Opyca kpyrioro more-
PEYHOr0 CEYEHHUsI Ha MPOYHOCTh U KECTKOCTD.
BrinosHeHe KOHTPOIbHON paboTEHIL.

Tema 2.5. U3ruo.

Cooeporcanue yuebHo2o mamepuana:
OcHoBHbIE MOHATHS U onpenenenus. Kmaccu-
¢bukanyst BUAOB M3rubda. DIMopsl MONEepeYHbIX
CHJI U M3ruOaronmMx MOMEHTOB. HopmanbHbIe
HanpsokeHus: npu u3rude. Pacuérel Ha mpod-
HOCTb U KECTKOCT.

[1]
91+
94

51+60

Jlabopamopnoe 3anamue:

lIpaxmuueckoe 3anamue:
PacuéTpl Gamok Ha MPOYHOCTH IMPH H3rHOE C
KPY4EHHEM.

113+
116

CamocmosmenvHas paboma 00y4arOuuxcs:
N3ydeHne TeopeTUuecKOro Mmarepuana:
[TonsiTie O KacaTeNbHBIX HAMPSHKEHUSX TPHU
nornepeyHoM usrube. JluHeliHble mnepemele-
HUS TTONEPEUHBbIX CEYCHUN.

Pemenue 3amau: Iloctpoenue smop momeped-
HBIX CHUJ U U3rHOAIOIUX MOMEHTOB MpH
Harpy)xeHuu Opyca:

COCPEIOTOYCHHBIMH CHJIAMH,  MOMEHTaMH,
pacrpenenéHHON Harpy3Koi.

OnpeneneHne MakCUMAaJbHBIX —KacaTeIbHBIX
HANPSHKECHUH.

23

106+
110

Tema 2.6. Pactsxenue,
ckathe u u3rud Opyca
OOJIBIIION KECTKOCTH.
BrenenTpenHnoe pactsike-
HUE U CKATHE.

Cooeporcanue yuebHo2o mamepuana:

N3rub c pacrsokenueM u cxatueM. Ompenene-
Hue HanpsbkeHuil. OmacHble Toukd. BHenen-
TPEHHOE pacTshKeHHe M cxarue. Pacuérel Ha
POYHOCTb.

Jlabopamopnoe 3ansimue:

Ilpakmuueckoe 3ansmue:

Camocmosmenvras paboma 00y4aroumuxcs:
W3ydeHne TeopeTHuecKoro Marepuana:

N3rub c pactspkenueMm u cxatueM. Onpene-
neHue HanpspkeHut. OnacHeie TOUKU. BHereH-
TPEHHOE pacTsbKeHHe M cxarue. Pacuérel Ha
npouHocTb. Pemenne 3agau: IIpoBepouHblit
pacuéT Ha MPOYHOCTh Opyca MpU BHELEHTPEH-
HOM PAaCTSKCHUH (CKATHUH).

Tema 2.7. I'unnore3nl
MPOYHOCTH U UX MPUME-
HEHUE.

Cooeporcanue yuedbnoeo mamepuana:
HanpsbkeHHOe cocTosHME B TOUKE Tena. DKBU-
BAJICHTHOE HANpsOKEHUE. [ 'MmoTe3sl MpovHO-
ctu. Pacuér Opyca Kpyrioro nonepeyHoro ce-
YEHHUs Ha U3TUO C KpyuYeHHEM

[1]
110

Jlabopamopnoe 3ansmue:

Hpakmultecme 3arAamue.

CamocmosmenvHas paboma 00y4arOUuxcsi:
N3yueHnue TeopeTnyeckoro Marepuania:
HarmnpsixenHoe cocTosiHUE B TOUKE Tela. DKBU-
BAJICHTHOE HAampspKeHHE. [ MIoTe3pl mpovyHo-
ctu. Pacuér Opyca Kpyrioro momnepeyHoro ce-
YCHHSI Ha U3THO C KPyUCHHEM

Pemenue 3amau: [IpoBepounsbrii pacu€r Opyca
KPYIJIOrO TMOMEPEYHOro CeYeHHsi Ha M3rubd ¢

[1]
113

6170
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KpyueHueM. BpinonHeHne KOHTpoiIbHOM pabo-
TBI.

Pa3nen 3. /leranu mexa-
HH3MOB U MAIIIUH.

96

Tema 3.1. OcHOBHEIE O-
JIOKCHHS.

Tema 3.2.00mue cBene-

HHS 0 MEXaHHUYECKUX IIe-
penadax.

Cooeporcanue yuebHo2o mamepuana:

3amaun pazaena. MaiuHa, neTanb, cOOpovYHas
€IMHUIIA, MEXaHU3M.

TpeOoBaHus, TpEembABISEMbIC K JETATSIM |
MaruHaM.

Ha3snauenne mexaHMYeCKHX TMepenady W HX
knaccudukanus. [lepemarounoe uncio. [lepe-
natouHoe otHouieHne. OCHOBHBIE KHHEMAaTH-
YECKHE U CUJIOBBIC COOTHOIICHHUSI.

[1]
166+
168

Jlabopamopnoe 3ansamue:

HpaKmuquKoe 3anAamue.

CamocmosmenvHas paboma 00y4arOuuxcs:
W3yueHne TeopeTH4ecKOro MaTepuana:
Marepuainsl, IpUMEHSIEMbIE B MaIIUHOCTPOE-
HUH.

Pemenne 3amad: UTeHHe KUHEMATHUYECKUX
cxeM. Pacuér knHEeMaTHYeCKHX W JHHAMUYC-
CKUX XapaKTEpUCTHK MEXaHW3MOB. BpImonHe-
HUE KOHTPOJIBHOU PaboThI

[1]
193

Tema 3.3. Mexannueckue
nepeaayu.

Cooeporcanue yuebHo2o mamepuana:

3y6uatsie nepenaun. OOme cBeIeHUs, Kiac-
cudukanus, obJacte NpuMeHeHus. Marepua-
nel. Kpatkue cBenenus 06 u3rororneHuu. Bu-
IIbl pa3pyLICHUI 3yObeB 3y0UaThIX KOJEC.
[{ununapuyeckue KocozyOble, MpsiMo3yOble U
HIEBPOHHBIC TIepenayn. JlmaMeTpanbHbIe mapa-
METpBI, CHUJIBI B TIEpeavax.

Yeppsiunble mnepenaud. OOmue CcBeIeHHUS,
kinaccudukanys. Marepuansl. [lepenada ¢ Ap-
XUMEIOBbIM 4YEpBAKOM. [ eomerpuueckue co-
OTHOLIECHHUA, MepenaroyHoe uucio. Cuisl B
nepeaaye.

[1]
199+
214

216+
218

Jlabopamopuvie 3anamus:

Omnpenenenue napaMmeTpoB 3y04aThIX KOJIEC MO
UX 3aMepam.

W3ydyeHrne KOHCTPYKUMU 3yO04aTOro peayKTo-

pa.
N3yyeHne KOHCTPYKIIMH YEPBAYHOIO PELYKTO-

pa.

Hpaxmuqecme 3anamue.

Mexannueckue
nepeaayu.

Camocmosmenvras paboma 0Oy4arowuxcsi:
W3yueHne TeopeTH4ecKoro MaTepuana:
OcHOBBI pacuéTa Ha KOHTAaKTHYIO POYHOCTH U
M3TUO MUIMHAPUYECKUX 3y0UaThIX TMepeaad.
Konnueckue 3y6uarsie nepenaun. O0mue cBe-
JICHUsI, OCHOBHBIE T€OMETPHUYECKHE COOTHOIIIE-
Hus. Cunbl B niepenadax. OCHOBBI pacyéTra Ha
KOHTaKTHYIO IPOYHOCTb U U3THO.

[Tepenaun c 3anemnienneM HoBukoBa, oburue

45

7180
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ceenenus. [lnanerapusie 3y0uarbie nepenayy,
MPUHIUI PabOThI, YCTPOICTBO.

[lepemaun BUHT-Taiika CcKombxkeHus OOmue
CBeJIeHUs, Kilaccu(uKarus.

Bunel paspymiennii, wmartepuanbl. OCHOBBI
pacuéra nepenau.

OcHOBBI pacu€ra 4YepBSIYHOM Iepenayud Ha
KOHTAKTHYIO MPOYHOCTb, MU3TUO U TEIIOBOTO
pacuyéra.

Peménnrpie nepenaun. OO1Me cBeneHUs], Kiac-
cudpukanus. OCHOBHbIE T€OMETPUYECKHE CO-
otHoweHus. Ilepenarounoe umncio. Cuibel B
nepenadax. OCHOBBI pacyéra I10 TATOBOM CIIO-
COOHOCTH.

Ilennble mepenaun. OOuMe CBeneHUs, Kiac-
cudpukanus. OCHOBHBIE T€OMETPUYECKHE CO-
otHomeHus. [lepenarounoe uwmcio. Cuibsl B
nepenayax. OCHOBbI IPOEKTHOIO U MPOBEPOY-
HOI'O PacCyETOB.

[1]

187+ 189;
216

[1]
222

[1]
224

Tema 3.4. Banbl u ocu.

Cooeporcanue yuebHo2o mamepuana:

Bansl u ocu. Hasnauenume, kimaccuduxanus.
Marepuaisl BajioB u ocei. [IpoekTHslil u npo-
BEPOUYHBIN PACYETHI.

[1]
235

Jlabopamopnoe 3ansmue:

Hpaxmuttecxoe 3anAamue.

CamocmosmenvHas paboma 00y4arOuuxcs:
N3yuenune TeopeTuuecKkoro marepuana:

Baner n ocu. Hasmauenuwe, wmaccuduxarms.
Marepuaibl BanoB U oceid. [IpoekTHbIN 1 npo-
BEPOYHBIN PACUETHI.

235+
242

Tema 3.5. IloamMIHUKHA.

Cooeporcanue yuebHo2o mamepuana:
OO60mme cBemeHusa. [lOMIIMIHUKA KayeHUS.
Knaccudukarus, o0003HaueHUsl. .

[1]
247

Jlabopamopnoe 3ansmue:

Hpakmuqeacoe 3anAamue.

Camocmosmenvhas paboma o6y4aroumuxcs:
N3yuenue TeopeTnyeckoro Marepuania:
[Mommumuanku ckoikkenusd. Knaccuduxarms,
obnacTb mnpuMeHeHHs. Marepuaibl, cMaska.
Pacuérel Ha W3HOCOCTOMKOCTHP M TEIUIOCTOM-
KOCTh

Cmaska 1 yIUIOTHEHHUS! OJIIMITHUKOB.
Pemenne 3amaq:

[TonGop MOAIIMITHUKOB Kau€HUsl MO JUHAMU-
YECKOU IPy30I10ABEMHOCTH.

BoinonHeHre KOHTPOJIbHON paboThl.

[1]
247+
251

8190

Tema 3.6. My®ThI.

Cooeporcanue yuedbnozo mamepuana:
Hasnauenme u xiaccudukanus. YCTpoicTBO
OCHOBHBIX THITOB MY(T.

IToxGop cTaHIapTHBIX MYQT.

[1]
256

Jlabopamopnoe 3ansimue:

Hpakmuuecme 3aramue.

Camocmosmenvuas paboma 06y4aouwuxcs:
N3ydeHue TeopeTuuecKoro Mmarepuania:
Ha3znauenne u kmaccudukaiusa. Y CTpOMCTBO

[1]
256+
258
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OCHOBHBIX THIIOB MY(T.
IToxGop cTaHIapTHBIX MYQT.

Tema 3.7. Coennuenus
nerajaeil MallIH.

Cooepoicanue yuebHo2o mamepuana:
[lImonounsie coenunenus. Haznauenue, kiac-
cudukanud. [IpoBepounsie pacuéTbl HEHAIPS-
JKEHHBIX IITTOHOYHBIX COCJIMHECHUN.

[1]
244

Jlabopamopnoe 3ansmue:

HpaxmuquKoe 3anAamue.

Camocmosmenvras paboma o6y4aroumuxcs:
N3yueHnune TeopeTnyeckoro Marepuania:
[nunessie coequuenus. Knaccudukanus, no-
CTOMHCTBA, HesocTaTku. [IpoBepouyHbie pacyé-
THI.

Pe3nboBrie coenuHeHusi. OCHOBHBIE THIIBI
pe3b0. CraHgapTHbIE KpenEXHbIE —JIETalu.
Pacuér ogmHOuHOrO 06ONTAa TPHU TMOCTOSHHOMN
Harpyske.

Pemenne 3anau:

[Togbop mmonok. IIpoBepounsie pacu€Ts
HEHAIPSDKEHHBIX  [IIOHOYHBIX  COEAMHEHUH.
BrinonHenre KOHTPOJIbHOM paboTHI.

[1]
244+
247

91+
+100

M TOroBbIil KOHTPOJIb: IK3AMEH.

Bcero

240

13




3. 3agaum 111 KOHTPOJILHOM PadoThI 2

3aoauu 51%*...60%.

Jlnst nByxomopHoi 0anku, HarpykeHHou cuiiamu F1u F2 u mapoit cut ¢ MmomenTom M
(puc.1), onpenenuTb peakiuu ornop, HOCTPOUTH IMIOPHI MOMEPEUHBIX CHII, U3TUOAIOIINX MOMEH-

TOB U MOA00paTh pa3Mep MONEPEUHOro CeYeHus (IByTaBp WM JBa LIBeJUIepa), IPUHSB [G] =
160 MITa.

HaHHBIe JJIs1 CBOCTO BapUaHTa BBI6paTB nu3 Ta6J'II/II_[BI 2.

M M
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'% a b C ﬁl}" 0 h C
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a b "%’ C a '%’ b C
| |
Puc.1
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Taonuya 2

= B
22| Bapn a b c 2 F M
8 2 = aHT
o
2 &)
= M xkH kHMm
1 2 3 4 5 6 7 8
00 2 2 1 20 10 12
12 1 2,2 1 12 8 20
27 1 1,8 2 10 12 15
51, 1
31 3 1 1 8 20 10
49 2 1 2 16 8 8
58 1 2 2,8 12 20 12
01 1 2 2 12 20 7
19 1,2 2,4 2,8 10 30 9
29 15 1 2,8 16 8 5
52, 11
30 0,8 2 2 20 10 20
39 1 2,2 2 25 15 18
59 15 2,3 25 15 25 12
02 1 2,1 0,5 20 1 4
11 2 2,4 0,8 18 8 2
23 15 2 1 16 2 3
53, 111
33 2 1,6 1,2 15 4 5
42 2 1,6 1,5 12 5 7
56 25 15 1 10 2 4
03 2,5 2,5 1 1 2 2
17 15 25 1 1 4 4
22 15 1 25 1,2 6 5
54, IV 32 1 15 25 15 2 3
41 1 2,5 1,5 4 2 6
57 2 1 1,5 8 4 3
60 1,5 1,5 1 6 12 7
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Ilpooonscenue maon. 2

1 2 3 4 5 6 7 8
05 2 2.4 0,4 10 5 10
14 2,2 2 0,5 12 6 12
25 2,5 2,5 0,6 14 7 13
55, V
35 2,8 1,5 0,8 20 10 15
44 1,5 2,6 1 18 9 10
54 1,4 2,8 1,5 8 4 4
04 1,2 2,6 2 5 10 10
15 1 2 2,8 6 12 8
24 0,8 2,8 1,5 7 14 9
56, VI
34 1,5 2,5 2,5 10 20 7
43 1,2 2,6 1,4 9 18 5
55 1 2,8 1,5 4 8 3
07 1 1,5 2,5 10 12 10
13 1,5 1 2,5 12 10 8
21 1,5 2,5 1 20 14 9
57, VI
37 2,5 1,5 1 14 20 10
46 2,5 1 1,5 18 22 8
52 1 2,5 1,5 22 18 10
06 0,5 1,5 2,8 8 10 8
18 1,5 0,5 2,8 10 8 3
26 1,5 2,6 0,5 12 16 2
58, VIII
36 2,4 1,5 0,6 12 8 5
45 2,6 0,5 1,5 10 6 4
53 0,8 2,6 1,5 8 14 7
09 1.5 2,6 1 10 12 10
10 1,8 1,8 1 12 6 12
20 1 2,8 1,2 14 7 14
59, IX
38 1,5 2,8 1,2 16 10 10
48 2,8 2 1,5 6 4 16
50 2,5 2,5 1,5 8 16 12
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Ilpooonscenue maon. 2

1 2 3 4 5 6 7 8
08 0,5 1,5 3 10 10 15
16 0,6 2,5 1,5 8 12 12
28 0,7 1,5 2,5 12 14 10
60, X
40 1 1,6 2,5 4 16 8
47 1 2,5 1,5 5 20 9
51 0,5 0,6 1,5 5 18 5

3aoauu 61...70

MomHOCTh Ha BEIOMOM BTy ITUJIMHAPUYECKON PsIMO3y0oi iepeaadn
P (xBt) (puc.2), yrnopas ckopocth ® (pam/c).

BrixonHoit kKoHel Baja paboTaeT TOIbKO Ha KpyueHue. [lenuTenbHplil quameTp 3y0daro-
ro kojeca d (MM) U JJIMHBI Y4aCTKOB Bajia (MM) yKa3aHbl Ha cxemax (puc.2).

[TocTpouts >MmIOPy KPYTAILIETO MOMEHTA, SMIOPHI U3THOAIOIINX MOMEHTOB B BEPTHKAIIb-
HO U TOPU3OHTATBHOU TIOCKOCTSIX, onaras Fr = 0,36 F.

Omnpenenuts U3 pacu€ToB HA MPOYHOCTH U JKECTKOCTH AUaMETP BBHIXOAHOI'O KOHIIA Baja,
npunss [t] = 30 MIla, [@o] = 0,02 pag/m, G = 0,8-10° MITa.

N3 ycinoBuit cOOpKH Ha3HAYUTH TUAMETP Bajia MO/ MOAIIUITHHKAMHU.

Onpenenuts JUaMeTp Bajla MO CEPeIMHON 3y0uaToro Koueca, IpuHsB

[c] =60 MlI]a.

B 3agauax 61...65 pacuér BRINOIHATH 1O TUIIOTE3€ HAMOOJBIINX KAaCATEIbHBIX HaIpshKe-
Huii (11l runoresa), a B 3agadax 66...70 — 1o rumnore3e yaeIbHOU MOTEHIINATLHON SHEPTHUHU 13-
MeHeHus ¢popmsl (V rumnoresa).

JlaHHBIE AJ1 CBOETO BapHaHTa BbIOPATh UX TaOIUIBI 3.
[Ipumeuanus:

1. PacuérHblil nuaMeTp BBHIXOJHOT'O KOHIIA BaJla OKPYTIIUTh 40 ONMukKaiiiero O0IbIIero me-
JIOr0 4YHcia, okaHyuBaromerocs Ha 0; 2; 5;8.

2. JlmameTtp Bajyia Mo MOAMIUITHUKAMU YBEIUYHUTH IO CPABHEHHIO C JMAMETPOM BBIXOIHOTO
KOHIIA 10 OIMIKaMIIIEero 1eJI0ro Yrcia, okaHuuBaromierocs Ha 0 umu 5.

3. Jluametp Bamna moj 3y04aThIM KOJIECOM JOJKEH OBITH IO YCIOBHSIM COOPKH OOJBIIE
JIMaMeTpa Bajia moJ MOAIIUITHUKaMU Ha 1...3 MIJJTUMETpa U OKaHYMBaThCcI HA2 U §, a
Taxke yncna 26; 36; 63.
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Tabhuua 3

Ne 3apna- Ne
9u U B P ) ° 3ajatu 1 B P o
cxembi Ha | OPHAHT kBT Pan/c CXEMBI Ha aprant kBT pan/c
puc.2
puc.2

1 2 3 4 5 6 7 8
00 17 70 01 6 25
18 15 65 11 8 30
26 13 50 29 9 35
61, | 35 11 40 62, 11 34 7 40
43 16 60 46 10 50
57 14 55 56 4 25
60 11 45
02 4 20 03 12 55
19 7 35 16 14 60
28 9 40 21 16 65

63, 111 64, IV
37 15 55 36 17 75
45 17 65 48 17 70
59 10 38 58 15 65
05 13 55 04 4 20
14 20 70 17 6 30
20 14 60 23 8 40

65, V 66, VI
38 18 65 31 5 28
47 4 25 40 9 35
51 16 70 50 7 30
08 15 60 09 4 20
13 18 65 12 10 40
22 4 22 35 5) 30

67, VII 68, VIII
39 20 70 30 6 35
49 17 68 42 7 42
53 14 50 52 8 45
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Ilpooonxncenue maon.3

1 2 3 4 5 6 7 8
06 4 18 07 4 25
19 13 55 15 8 40
24 11 43 27 12 45
69, IX 33 9 35 70, X 32 16 55
41 7 40 44 18 50
55 ) 25 54 10 40

10 6 50 - - -

3aoauu 71...80

JIByxcrymnenyaras nepejnada (puc.3) COCTOMT U3 PeMEHHOMN MIIM LIETTHOW Nepeaayu U of-
HOCTYIIEHYaTOro peaykTopa. MolHocTh Ha BBIX0HOM Baily P3 (kBT), wactora BpaiieHus Beno-
Moro Bajia N3 (00/MUH), IEpeIaTOYHOE YUCIIO pEAYKTOpa Up.

Onpeneaurs:

- IepeIaTOYHOE YUCIIO peMEHHOM (IIETTHOH ) Tepeaur ¥ 00I1Iee mepeaaTouHOe YHuco;
- YIJIOBBIE CKOPOCTH BCEX BAJIOB,
- O0mMi K.I.J1. Iepeiaun;

- MOIIHOCTH U Bpallarommnue MOMCHTEI Ha KaXKXA0OM Bally.

JlaHHBIE A7 CBOETO BapHaHTa BHIOpATh U3 TaOIHIIBI 4.

20




Tabnuya 4

Ne 3amauu u

n3

CXEMBI Ha pHc.3 Bapuant kBT 06/MuH p
1 2 3 4 5
09 3,4 340 1,5
13 4.4 300 1,8
24 6 270 2
7Ll 33 8 220 2,5
41 10 190 2,8
55 5 170 3,15
06 8 190 2,8
12 3 220 2,5
25 45 140 2
2.1 30 6,5 120 3,15
42 3,2 150 1,8
52 8 180 1,6
08 6,5 230 1,8
15 3,6 210 2
27 8 220 2,8
73, I 32 47 250 2,5
44 9 200 1,6
o4 6,5 350 1,8
07 6,3 80 3,15
10 8 90 2,8
22 5,6 210 2,5
a4V 33 9 250 2
49 4.4 230 2,24
53 8 400 1,6
04 3 290 3,15
11 4 230 2,8
23 54 180 1,6
[ 31 5,6 260 2,5
40 3 150 2
50 3,8 200 3,15
05 2,6 270 2,5
18 3,6 210 2,8
20 5 190 2
76, Vi 38 2,7 180 3,15
47 6 250 1,6
51 8,7 220 1,8
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Ilpooonscenue maon. 4

00 5,4 340 2,8
14 7,5 300 2
26 5 220 2,5
vl 35 4 170 3,15
43 5,6 190 1,6
57 7 160 1,8
01 4,5 90 1,6
17 8 180 1,8
29 7 200 2
78, VIII 34 5 180 2,24
46 4 160 3,15
56 3,5 100 1,8
60 4 150 1,6
03 10 290 1,6
19 6 185 1,8
21 4,4 230 2,24
79, IX 36 5,3 260 2,5
45 3,8 170 2,8
58 5,8 150 3,15
02 4,2 160 2,24
16 7 240 2,5
28 8 150 3,15
80, X 37 5,6 120 1,6
45 6 260 1,8
59 5,6 220 2,24
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3aoauu 81...90

[Tono6paTh Mo AMHAMUYECKOM IPy30M0IBLEMHOCTH PaIUAIbHBIE OJHOPSAHbIE IAPHKO-
Bble TOJIIMITHUKY JJIs1 BEJIOMOTO BaJla IIMJIMHIPUUYECKON MpsAamMo3y0oii nepenayun. UncnoBsie
3HAYCHHUS AUaMeTpa Bajia MoJ1 MOIIUITHUKAMK Oy, YTII0BOH CKOPOCTH ®, PEAKIHil OMop st
CBOET'0 BapuaHTa B3Th U3 3a11a4 61...70.

Tpebyemast nonroBedHocTh mogmunauka Ly= 10000 gacos npu 90% naaéxuoctu. Tem-
nepatypa nogmunauka t < 100° C, marpyska ¢ 7€rkuMu TOITYKaMH.

3aoauu 91...100

[TonoOpaTh MpU3MATUYECKYIO MITTOHKY CO CKPYTTIEHHBIMU TOPIIAMHU, C TIOMOIIIBIO KOTO-
poii 3ybuartoe koseco (puc.4) nepenact Bpamaroimmii MomeHT M Baity. UucinoBbie 3HaUeHUS
BpalIaoero MoMeHTa M 1 1naMeTpa Bajia moj| 3youarbiM KojecoM Oc Ui CBOSro BapuaHTa
B34Th 13 33734 61...70. [punsares mmny ctynuipbl | o= (1,2...1,5)-d.. CoenuHeHne HEMOABHK-
Hoe. Harpyska ¢ 1€rkumu TomykamMu. BITOIHUTE IPOBEPOYHBIN PACUET COCAMHEHUS HA CMATHE.
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4. Meronnueckne yKa3aHus M NMPUMePHI PelleHns 3a1a4
KOHTPOJIbHOM padoThl Ne2.

IlepBy1o 3apauy (3apaum 51...60) cneqyer pemars Mocie U3y4eHUs: TEMBI 2.5.

[Tpu mpsimoM ToniepeYHOM M3rH0e B MOMEPEYHBIX CEYCHUAX OANIKH BOSHHUKAIOT JIBA BHYT-
PEHHUX CUJIOBBIX (pakTopa - nonepeuHas cuia Qy u usrubdaroumii MomeHT Mx. [lonepeunas cuna
B CEUCHHMM PaBHA alreOpanydecKoid CyMMe BHEUIHHMX CHJI, PACIOJIOXKEHHBIX MO OJHY CTOPOHY OT
CeueHMs. BHEIIHIO CHIly 3alIUCBIBAIOT CO 3HAKOM ILIKOC, €CIM OHA IIOBOPAYMBAET paccMaTpu-
BAaE€MYIO 4acTb OAJKHM OTHOCUTEIBHO CEUEHHs IO YaCOBOH CTpENKe M CO 3HAKOM MHUHYC, €CIU
IIPOTHUB YaCOBOM.

FT\\\@(g gﬁ\/@’/TF

\ /

®
©

W3rubaronmuii MOMEHT paBeH anredpandyeckoil CyMMe€ MOMEHTOB BHEIIHUX CHJI, pacro-
JIO)KEHHBIX 10 OJIHY CTOPOHY OT CEYE€HHS, OTHOCUTEIBHO c€UeHUs. MOMEHT CHIIBI 3alMCHIBAOT
CO 3HAKOM IUTIOC, €CJIM CHJIa BBITMOaeT OajKy BBITYKJIOCTbIO BHU3, U CO 3HAKOM MHHYC, €CIH
BBIYKJIOCTBIO BBepX. [Ipu ompeneneHnn U3rudaroomero MOMEHTa HY>KHO MBICIEHHO 3allleMUTh
Oanky B paccMarpuBaeMoM ceueHHuH. [lpu ompesneneHnn monepevyHbx CUil U U3ruOaroiux Mo-
MEHTOB HYXHO OaJiKy pa30MTh Ha yyacTKH. ['paHMIIaMU y4acTKOB SIBJISIIOTCSI CEYEHHUs, B KOTO-
PBIX IPUIIOKEHBI COCPEJOTOUEHHBIE CUJIbI NI MOMEHTBI, & TAK)Ke CEUEHUs, I/Ie HAUMHAETCS WIH
KOHYAeTCs pacnpeesi€HHas Harpy3Ka.

JUis TOCTpOEHHUS SMIOP MONEPEUHBIX CHJI M M3rMOAIOIUX MOMEHTOB HY)KHO 3alIOMHUTb
CIIEyIOIIME IPaBUIIa:

1.Ha yuactke Gayiku, re OTCYTCTBYET paclnpeesi€éHHas Harpyska, sntopa Qy — mpsimas,
napasuieJbHas ocu 6aku, a smopa My — HaKJIOHHAs TIpsiMast.

2. B cedenuu, r1ie MpUIOKeHA COCPEIOTOUEHHAs CHJIa, Ha dmiope Qy CKauoK Ha BENIUYH-
HY PHIOKEHHOMN CUJIBL, a Ha 31tope My — usiom.

3. B ceuenuwn, rue npuiaokKeH MOMEHT, Ha 3miope My — Ckauok Ha BEIMYMHY MOMEHTa, a
Ha 3mope Qy B 9TOM CEYEHHH BHEIIHUNA MOMEHT HE CKa3bIBAeTCsl.

4. Ha ygacTKke ¢ paBHOMEPHO pacrpeieneHHol Harpy3koi smopa Qy — HakIoHHAs mpsi-
Mmas, a smopa My — mapabona, oOpaméHHas BRITYKIOCThIO HABCTPEUY pacipeesiEHHON Harpys-
Ke.

5. Ecim Ha y4acTke ¢ pacrpenenéHHON Harpy3koi smropa Qy rmepecekaeT HYJIEBYIO JIU-
HUIO, TO B 3TOM CEUEHUU U3THOAIONINNH MOMEHT UMEET IKCTPEMaIbHOE 3HAYCHHE.

6. Ecii Ha xoHIe OaNKu MPUIIOKEH MOMEHT, TO M3TMOAIOLINI MOMEHT B 3TOM CEYCHHH
paBeH NPUII0KEHHOMY MOMEHTY.

Ilpumep 1.
Jlnst 6anku (puc 5) MOCTPOUTH MIOPHI MONEPEUHBIX CHII U U3THOAIOIINX MOMEHTOB, €CITH
cocpenorodeHHbie cuibl F1=4kH, F2=8kH, momentT M=11xH-Mm, paccrosiaue

a=2m,b=4m, c=3m. Tlogobpars HOMEp aByTaBpa, npuHss [c] =160 MIla.
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Pewenue.
1. Omnpenensiem peakiuu omop.

>ma(Fr) =0. F-a-M+R;-(b+c)-F,-b=0.
Torma

_-F-a+F,-b+M -4.248-4+11
b+c 4+3

5xH

RB
>mg(Fn) =0. F,-(a+b+c)-R,-(b+c)+F,.-c—M =0.
Torma
F -(a+b+c)+F,-c—M 4.9+8-3-11

b+c 4+3

Jlyist mpoBepKH MPAaBHILHOCTH OMPECIICHUsT PEaKIUid COCTABIISIEM TPEThEe YpaBHEHHE pPaBHOBE-
CHSl — CyMMa ITPOSKIIMHA BCEX CHJI Ha OCh «Y» paBHA HYJIIO.
>Fny=0. -F1+Ra-F2+Rg=0. -4+7-8+5=0. 0=0, cnegoBarenbHO, peaKIHH
OIpeIeTICHBI TPABHUIILHO.

R, = =7xH

2. OmnpenenseM nonepeunble cuiibl Qy 1 cTpouM 3miopy (TpaduK) MOMepeyHbIX CHIL.

Ha ygactke «CA» npoBoaum cedenne «K». Qyk =- F1 = -4 kH.

Nmn Qyk=-Re+ F2—Ra=-5+8—-7=-4kH, ecitu paccmarpuBaTh CHIIbI CJI€Ba OT Ce-

yeHus «K». Baemnnii MomenT M = 11 kH M npu onpenenenny nonepeyHon CUIIbI He

YUUTBIBAOT.

Tax xak Ha yyacTke «CA» monepeyHast cuja MocTosHHA, To 3Mtopa Qy Ha 3TOM ydacTke

— npsiMast, napajjiesibHast OCH OaJIKu.

Ha ygactke «AD» mpoBoaum ceuenne «L». Qyr =-Fi1+ Ra=-4+7=3 kH.

Nm QyL=-Re+ F2=-5+8=3xH.

Ha yyactke «DB» mpoBoaum ceuenue «N». Qyn =-F1+ Ra-F2=-4+7-8=-5«kH.
Hm  Qyn=-Rg=-5kH.

3. OmpenensieM u3rubdaroiiye MOMEHThl Mx U CTpOUM 3MI0pYy U3rHOAIOIINX MOMEH-
ToB.9acTke «CA» My =-F1. CK. D10 paBeHCTBO ABIsETCS ypaBHEHHEM IPSMON

HAKJIOHHON JMHMHU. VI3 ypaBHEHMS BUIHO, YTO BEIMYMHA U3rHOAIOIIEro MOMEHTA 3a-

BHUCHUT OT NOJIOXKEeHUSI ceueHust (0T anuubl orpeska CK).

Mxc=0. Mxa=-F1.CA=-4.2= -8 xkH'm.

[Ipu onpeneneHNH U3rnOAONIIMX MOMEHTOB Ha ydacTke «CA» MBICIEHHO OTOpachIBa-

JIM 4acThb OaJIKM, PacIOI0KEHHYIO clipaBa oT cedyeHus «K» 1 paccMaTpuBain JIEBYIO

4acTh, TaK KaK CJIEBa NPUJIOKEHA OJJHA CHUJIA.

Ha yugactke «AD» My =-F1 - CL+ Ra - AL Dta 3aBUCHMOCTH CIIpaBeIuBa st

nroboro ceuenus Ha yuactke «ADy, cnenoBarensno, Mxa=-F1 - CA+Ra - 0.

Mxa=-4-2+7-0=-8xHMm

Mxp=-F1.CD+Ra-AD=-4.6+7 -4=4xHw™m

Ha ygactke «DB» Myxn=-F1. CN+Ra. AN—-F,. DN + M, eciu paccmaTpuBaTh
aeByto yacTh Oanku, umu  Mxn = Re - NB, eciiu paccmarpuBarts npaByro yacTb 6anku (4To
3HAYUTENILHO MPOIIIE). Mxp=Rg-DB=5-3=15xkHM. Mxg=0.

X

4. V3 ycnoBusl IPOYHOCTH O = < [0] orpesesnsieM TpeOyeMblii 0CeBO MOMEHT

X

COIIPOTUBJICHHSA ITOIICPCUYHOI'O CCUCHU A OaKH.
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6
W ZMX; V\/215-10

X [O'] X

Io pacuéraomy 3Hadenuto W Beibupaem ayTtaBp Nel6, y koroporo Wy = 109,9 cm?
(IMpunoxxenue 1 naHHOrO TOCOOHS).

=03,8-10% ym® =93,8cn°.

1R R
A B
A ~
(A1 2
=M | BsbM | =AM
3nipa G, (kH
3
0 é 0
Al |
Iniopa M, (kHM)
5])
A
0 0
8
Puc.5

IIpumeyanue.

Ecnu 6anka cocTOUT U3 IBYX LIBEIEPOB, TO HYKHO O pacy€THOMY 3HaueHuto Wy
OIPEENINTh OCEBOH MOMEHT CONPOTUBIIEHNUS IONEPEYHOr0 CEYEHUs KaXKI0r0 IBeuIepa
Wl

WX
, =— W 10 HeMy BbIOpaTh HoMep mBesuiepa (I[Ipunoxenue 2 qanHOro nocoous).
2
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Bropyio 3anauy (3agaum 61...70) cienyer pemrats mocie uzydeHus tem 2.7, 3.3,
3.4.

B sTHux 3amagax paccMaTpruBarOTCA BHUbL HaFPY)KCHHﬁI KPpYUCHHUEC U COYCTAHUC H3-

ruba ¢ kpyuenuem. Ha xpydenue paboTaer BHIXOAHOH KOHEIT Baja.

—_ Z
U3 yciaoBUs NPOYHOCTH NPH KPYYEHUH Cmax — S
p

[T] omnpenensieM Tpedye-

M

4
MBIH HOJI?IpHBIfI MOMCHT COIPOTUBJICHHS MONICPECUHOTO CCUCHU A Bajla Wp 2

[7]

zd? 16W
W, ="—— i

d=3—F*
N3 dpopmysbl 16 CUPeACIACM InaMeTp Bana = n
— .
U3 ycnoeus xéctkoctn  Po = 3 =S [500] OIpeneNnsieM IOJNSAPHBIA MOMEHT
P
UHEPLUH
" e [0o]
J P m , TIe Do ] - orHocHTETBbHEIH JOITYCKAeMbIi Yroj 3aKpy4HBa-
%0

o ao
HUS (JONYCKAaeMbIH YroJl 3aKpyYUBaHKs Ha CIUHUILY JIJTMHBI BaJia) pac.
M

rd* 321,
N3 dhopmyssl J p 30 olpejensieM AuameTp Baja Y — 1 7 .

W3 nByX BBIYMCIIEHHBIX 3HAYCHUN HYXXHO BBIOpATh OOJBIIUN M OKPYTJIHTDH €0 J10
CTaHIAPTHOI'O 3HAYECHHS.

M

_ 2
YciioBuE MPOYHOCTH NP U3rHOe ¢ KpydeHHEeM O, max = < [O' ] , TIIe

W

X

Ga,max - MAKCMaJIbHOC SKBUBAJICHTHOC HAITPSXKCHUC.

M ,; — MakcumanbHbIH (110 MOJTYJII0) SKBUBAJIEHTHBI MOMEHT.

M, =M?+M?+M? i

Io TpGTBCfI THUIIOTE3C IIPOYHOCTH,

2 2 2 .
M, = \/M , tM y T 0,75M - 1o msrroii rumotese mpoYHOCTH.

W3 ycnoBusi MPOYHOCTHU OIpPEAEsieM OCEBOW MOMEHT COIPOTUBIIECHUS MONEPEYHO-

W > M ) T d 3
Io CEUYCHHU X = [O'] . U3 popmyss Wx = 30 ompeneieM IuaMeTp Bajia
32W, .
d=3—~2=>. PacuétHoe 3HaueHue nuamMerpa OKpPYIJIsieM A0 CTaHIapTHOIO
T

3HAYEHUS C YUETOM YCIOBUN COOPKH.
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Ilpumep 2

Benomblit Basl MIIMHAPUYECKOH PsiMO3y00ii epeaaun (puc.6a) U3roToBJIEeH U3
cpenHeyriepoaucToi craiu. MomHocTts Ha Baity P = 12 kBT, yrinoBas ckopocTs Bajia

pao . .
@ = 30— . BbIX0o/1HOI1 KOHeIl Baja paboTaeT TONbKO Ha Kpy4yeHue. [lenurenpHblil AuaMerp
c

3youaroro koieca d =100am . JuHBI yuacTKOB Baja (B MMJUIMMETPaX) yKa3aHbl Ha pUCYH-
Ke.

[TocTpouTs 3mI0py KpyTAIero MoMeHTa. OnpeaenuTs U3 YCIOBUNU MPOYHOCTH U

XKECTKOCTH IMaMETpP BBIXOJHOTO KOHIIA Baja, MPUHSB [goo] = 0,02p—aa, G =0,8-10° MIa,
M

[T] =30MIla. N3 ycnoBuii COOPKU Ha3HAYUTD AUAMETP BaJia MO/ MOAIIHUITHUKAMH.

[TocTpouTh SMIOPHI U3rHOAIOIINX MOMEHTOB B BEPTHKAJIBHON U TOPU30HTATIBHON
wiockocTsx, mpunsis  F, =0,36 F, .Onpenenuts tnamerp Basa moj cepeInHON 3y04aToro

Koneca, mpuHsB [o|=60Mlla.

Pacuér BRIOMHATE MO THMOTE3€ HAMOOIBITUX KaCaTEIbHBIX HAMPSHKEHUH (110 TPEThe
TUTIOTE3€ TPOYHOCTH).

Pewenue.

1. OmnpenensieMm BpamiarOnii MOMEHT

3
M :E; l\/|=12 10 =400 H - m =400 -10° H - mm
10} 30
2M 2-400 -10°
OxpyxHasg cuia F=—-: F=""T""-8.10°H.
pyx t d t 100

PanunanpHas cuna F =036-F; F =0,36-8-10°=288-10°H .

2. OnpenensieM ONOpPHbIE peaKMU B BEPTUKAIBHOM IJIOCKOCTH (OT IEHCTBUS pau-
anbHOU cuJIbl) (pHc. 60).

*m,(F.)=0. —F,-AC+R;,-AB=0.
3
Ry, = F, AC; RBYZMZLZ-NSH-
g AB 120
zmg(F,)=0; F.-BC—R,, -AB=0.
3
R, = F, BC; RAy=M=L68'1O3H-
g AB 120

[IpoBepsieM [PABHIIBHOCTD ONPEACICHHS PeaKLIHil:
>F,=0; R, —F +R,=0; 168 .10°-2,88-10°+1,2-10% =0.

0=0, crenoBarenbHO, peaKIMK ONPEeSIEHbI IPAaBUIBHO.
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3. Onpenemnsiem U3rubaronie MOMEHTHI B BEPTHKAILHON TIOCKOCTH

Mn=0; M,. =R, -AC; M, =168-10°-50=84-10°H -mum. M=0; M, =0.

CTtpouM >Mropy N3ruOaOIIMX MOMEHTOB My B BEPTUKAIBHOM MIIOCKOCTH (PHC.6B).

4. OmpenensieM OINOPHBIE PEAKIUM B TOPU3OHTAIBLHOM IUIOCKOCTH (OT JIeHCTBHS
OKpY>KHOU cHibl) (puc.6r).

F,-AC 8.10°-50

ZmA(Fn)ZO; —Ft'AC+RBX'AB=O. RBthA\—B; RBX—T=3,33'103H.
. . 3-

5mg(F)=0, F-BC-R, -AB=0; R,='t"0; R, =800 4e7.000m.
AB 120

[IpoBepsiem mpaBUIBHOCTH ONPEACIICHUS PEAKIUi
SF,=0; R, —-F+Ry, =0; 4,67-10°-8-10°+3,33-10° = 0.
0=0, cinenoBaTebHO, pEAKLIMHU ONPEICIICHBI TPABUIIBHO.

5.0npez[enﬂeM I/I3FI/I6aIOH_II/Ie MOMCHTEI B FOpH3OHTaHLHOﬁ IIJIOCKOCTH.

M, =0; M, =R, -AC; M, =467-10°-50=2335-10°H m; M,z=0; M, =0.

Crpoum >mropy U3rudaronmx MoMeHToB My B TOPU30HTAIBHON TIIOCKOCTH (puc.61).
6. OnpenensieM KpyTSImuidi MOMEHT Ha ydactke CD:
M, =—M =-400-10° H - um.
Crpoum >mropy KpyTsmux MoMeHToB M; (puc.6e).

7. OnpenensieM AUaMETp BBIXOJHOIO KOHIIA BaJla U3 YCIOBMS MPOYHOCTU IPU Kpyde-

4

M
HUU. W, [ ] ;  Kpyrsimuit MomMeHT 6epyT 1o Moaymto, B H - mm.
T

108 16-W . 108
Wp2400 10 :1313.103%43; dk=3 P. dkzgw = 41,4 mm
30 \ 7z 314

8. OnpenenseM quamMeTp BbIXOJHOIO KOHIIA Bajla U3 yCIOBHSI )KECTKOCTH MPU KPYUECHUH.

J, > M. [goo]:o,ozp—“‘) ~0,02.10° 299,
G-[p,] M i
3
400 -10 =25-10" am”.

7 08-10°-0,02-10°°

-d? 32-J .25-10"
Jpzﬂdk, tormra  d, =4 £ de4MZ4OMM.
32 Vs 314
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W3 1ByX pacyETHBIX JUaMETPOB BHIOMPaEM OOJIBIIHIA U OKPYIJIIEM 10 CTaHAapPTHOIO
3HaueHud dx = 42 mm.

9.13 ycioBuii COOpKH MPUHUMAEM IHAMETP Bajia MO MOAIMITHAKaMHU Oy = 45 MM.
10. U3 smtop u3rubaronmx 1 KpyTSAIUX MOMEHTOB BHTHO, YTO OMACHBIM SIBJISIETCS MOTIE-

pEeUYHOE CeueHHe Basia, IPOXoisiiiee Yepe3 ToUKy «Cx»- oJ] cepeIMHOM 3y0uaToro Koeca.
OnpezensieM MaKCUMaJIbHBIA SKBUBAJICHTHBI MOMEHT:

I\/IQC:\/MXZC+I\/I§C+I\/I22;

M., =(84-10°) +(2335-10°f +(400-10°f =470-10°H - s

M
W3 ycrnoBust npo4HOCTH NPU U3rHOE C KpYUEHUEM W, > [ 3]C
o
3 3
XZM=7,83~103MMS; w, == de , Torma d. =3 32'WX;
60 32 V4

3
0, 5327810 _ 40
314

U3 ycnosust cOOpKU OKPYIJIsieM 10 cTangapTHoro 3Hadenus 0. = 48mm.

W
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Tpetbio 3anauy (3agaun 71...80) cienyer pemats mocie nuzydeHus Tem 3.1 u 3.2.
D2
" D,-(1-¢) ,

rae : Diu D2 — nuameTpsl BEAyIIETro ¥ BEJOMOTO IKUBOB;

[Iepenarounoe uncno peMEHHOM nepegaun U

& - KOOPOUIHUEHT CKOJBKCHUS.

. D
Tak kak ¢ =0,01...0,02 11t MPOpPE3NHEHHBIX PEMHEH, TO MOXKHO NIPHHATH U, ~ EZ .
1

I[Tepenarounoe 4ncno UENHOM nepenayn U, =—=,
rAe: Zi1 W Zp - 9Mcla 3yObeB BEAYIIEH U BEIOMOM 3BE3TOYCK.
[lepenaTouHoe YMCIIO OJHOCTYIIEHYATON MEpeJaul MOXKET ObITh OIPEIETICHO U Yepe3
@ N
KMHEMATUYECKUE XaPAKTEPUCTUKU: U=—=—.
w, N
2 2

Ilpumep 3

JIByxcTyneHyaras nepenada (puc. /) COCTOUT U3 KIIMHOPEMEHHON Nepejaul U OJTHOCTY-
MEHYATOr0 MWIMHIPUYECKOTO pelykTopa. MONIHOCTh Ha BBIXOHOM Baity P3= 6,8 kBT, yactora
BpallleHHsI BBIXOJHOIO Basia N3 = 205 006/MUH, epeaaToyHoe YnuciIo peaykropa Up = 2,8.

OrnpenenuTsb:

- IepeIaTOYHOE YUCIIO PeMEHHOU Mepeaadr U o0Iee mepeaaToqHoe Ynucio;

- YIJIOBBIE€ CKOPOCTH BCEX BAJIOB;

- o6t KIT/1 nepenaum;

- MOIITHOCTH M BPAIAIOIIAE MOMEHTHI Ha Ka)KJIOM Bally.

D,=200 I

X — X —
L[ H Il
==
— X —
X
A

Puc.7
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Pewenue.

1. OnpenensieM neperaTouHOe YUCI0 PEMEHHON NTepelauH:

D 200
u,=—=, U,=——=25
D, 80
OO01ee nepeaToyHOE YUCIIO Uy =U,, U, Uz, =2,5-28=7

2. OnpenenﬂeM YIJIOBBIC CKOPOCTHU BCEX BAJIOB.

21 ws:ﬂ"n3; a)3:3,14-205:2L5pa6
30 30 c
2.2. U3 popmynbl U, = 2 yaxomum w,=w,-u,; w,=215-28= 60,2p—aa
@, c

2.3. I3 popmynbl U, = “ HAXOIUM @, = @, -U o, =215-7 :150,5p_aa;

ooy !

@, c
3. Onpegemnsiem o6muit KI1JT nepenayn. Moy =T Thoe M

rae:
n,, — KIIJI unmuaapuydeckoi 3y64aroil nmepeaaun peayKTopa;

1. — KIIJI ogHOM napel NOAMIMIHUKOB KAU€HUs OJHOTO Baja;
1n,, — KIIJI peMénHOM niepenay.
[IpuHumaem: 1, =097; n, =0,99; 7,, =0,95.
Moy =0,97-0,992-0,95=0,9.

4. OmnpenensieM MOIIHOCTH U BpalllalOIIe MOMEHTBI Ha KaKJIOM Baiy.

41. P, =68«Bm=68-10°Bm.

P 103
M=—2; M, =581 _ai53m.0
o, 215
42. P, = R ; P, :L:ZOSKBm.
773)1 '77m< 0’97 0’99
3
M=z M, =l e W
, 60,2
MZZL; M2=&=117,6H'M.
U, 77, 2,8-0,97-0,99
43. p-to. P =28 _ 7 56xBm.
7706144 0’9
P, 108
M, =—2; M1=M=SO,2H'M. N
o, 150 5
M= Ms o =383 5 om
uoﬁu; .noﬁuy 7.0’9
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Cpennue 3nauenust KI1/] Mexannueckux nepeaaq

[Iepenaua KL [Tepenaua KILJ
3akpeiTas 3youaras: Hennas:
UUJTMHIpUYECcKast 0,97...0,98 | 3akpbITas 0,95...0,98
KOHHYECKAs 0,96...0,97 | oTkpbITas 0,90...0,95
Peménnas Peménnas ¢ KIMHOBBIMH
C TUIOCKUM PEMHEM 0,96...0,98 | ¥ MOAMKINHOBBIM PEMHEM 0,95...0,97

Ilpumeuanue:

HOTepI/I Ha TpeHI/Ie B INIOAIIUITHUKAX KAYCHUS OLICHUBAKOTCSA KOB(i)(bI/IIII/ICHTOM ITIOJIC3HOI'O
JnerncTBUA N = 0,99 Ha ABa MOAMIMITHKUKA OJHOTO BaJia.
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YerBépTyio 3agauy (3agaum 81...90) cneayer pemars mociae U3y4eHUs: TeEMbI 3.5.

B sTHx 3amayax TpeGyercst mogoopaTh 1Mo JUHAMUYECKOH IPYy30IMOABEMHOCTH MIAPUKOBBIE TTO/I-
LIUITHUKH.

Pexomenayemas mociae0BaTeNbHOCTh PELICHUS 3a4a4:

1. Omnpenenuts cyMMapHbIe paJuaibHbIE PEAKIUH OIOpP.

2. Tlo nnamerpy Baia 1moJ MOAUIMIHUKaMH Oy BBIOPATH MOIIMITHHUK IIAPUKOBBII paiu-

QJIBHBIA OJJTHOPSTHBIN JIETKOW Ccepuu. YKa3zaTh €ro ycIOoBHOE 0003HaueHHE U 0a30BYIO

JUHAMUYECKYIO IPY30II0XbEMHOCTb.

Onpenenuts SJKBUBAJICHTHYIO Harpy3Ky.

4. Ompenenuts 0a30BYI0 PAaCYETHYIO TOJATOBEYHOCTh MOAIIUITHUKA B Yacax.
[TomyyeHHO€E 3HAYEHHUE TOIATOBEUYHOCTH JIOJKHO OBITH HE MEHBIIIE TPEOYEeMOoro 1o
YCJIOBHUIO 33J]auy, B IPOTUBHOM cily4ae BbIOpaTh NOJIIUIIHUKY CpEIHEH cepuH, a Ipu
HEOOXOIMMOCTH TSKENOW CEPUU U TIOBTOPUTH PacUéT.

ba3o0Boi1 Ha3bpIBAIOT 1OJITOBEYHOCTD, COOTBETCTBYIOMIYIO 90%-HOI HaIEKHOCTH.

w

10° (c, )
L10h:a1'a23'60_.n‘ R_3 '

rae: a;- ko3hpUIUeHT HaAEKHOCTH.
[Tpu 90% -noit HagéxHOCTH @, =1,
npu 95%-noit Hanéxuoctn a, =0,62;
npu 97%-Hoit HanéxHoctn @, =0,44.
dy; - KO3(h(UIHMEHT, yIUTHIBAIOIIUI BIMSHAEC KAYECTB IMOIIUITHIKA U Ka4eCTBa
€ro IKCIUTYaTalliH.
ay, =0,7...0,8 - w15 mapuKOBBIX MOAMIUITHUKOB, KPOME C(HEepHUIECKUX.
C, - 6a3oBas ruHAMUYECKast IPY30I0ABEMHOCTb.
P - moKa3aTenb CTENEHH, 3aBUCAIIMN OT (YOPMBbI KOHTAKTUPYFOIIMX TEI.
JIist aprKOBBIX MOJIIUITHUKOB P =3.

Ilpumep 4

[TonoGpath Mo TMHAMUYECKON TPY30MObEMHOCTH LIAPUKOBBIE pauaIbHbIE OAHOPS -
Hbl€ OALIMITHUKY JUI BEAOMOI0 BaJla [IMJIMHAPHUECKON IpAMO3y0oil iepeaadu
(puc.6,a).[Inamerp Bana nox moammMnHUKaMu d, = 45Mm, yrioosasi ckopocts Bana @ = 30 paz/c,
peaxiuu omnop :
Ray =1,68xH, Rax =4,67xH, Rey =1,2kH, Rex =3,33kH. (HucioBsie 3HaYeHUs BEJIUYNH B3ATHI U3
npumepa 2). Tpebyemas nonroBeqHocTs noamunuuka Ly =10000 gaco npu 90% - HOM Hanéx-
noctu. Temneparypa nogmunauka t < 100° C, Harpyska ¢ 1rkuMu TOITYKAMH.

Pewenue.

1. OmnpenensieMm cymmapHbI€ pauajibHbIE PEAKIIUHU OIOP.

2 2 .
RAX+RAy,

VR +Ray;

4,67° +168%> =4,87xH.
3,33% +1,2? =354k H.

RA RA =
RB RB =
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2. Tlo mmametpy Bana moj noammnauKamMu d, = 45MM BHIOMpPAEM MOIIUITHUK IAPUKO-
BBII paauaibHbId OAHOPSIHBIN IETKoi cepur 209 ¢ pasmepamu: dx Dx B = 45x 85x
19mm.

bazoBas quHamudeckas rpyzomnoabeMHocTh Cr = 26,2xH (IIpunoxenue 4 maHHOTO MTOCO-
ous).
3. OmpenenseM 3KBUBAJICHTHYIO HAarpy3Ky Oojiee Harpy>KeHHOTO IO IIATTHAKA
(omopa A).
R,= R, KK, -K,,

rue:
K« — kunemarnueckuit koagduiment. Ky =1 rnpu BpalieHnyu BHYTPEHHET O KOJbIIA.
Ks — xoadunueHT 6e30macHoCcTH. Ks =1,2...1,3 npu pabote ¢ JIErKUMH TOTYKAMHU.

[Tpunumaem Ks =1,2.
K, —temneparypusiii kodddurument. K, =1 mpu temmneparype t< 100°C.
R,=4,87-1.1,2-1=584kH.

4. OmnpenenseM pacd€éTHYIO 0a30BYIO TOITOBEYHOCTH!
g 100 (cY
Lth - "1 23 60 n R3 !
rae:  a,- K03 UIMeHT HaI&KHOCTH.
[Mpunumaem a, =1 npu 90%-HoI HaAEKHOCTH.
A, 5 - KO3(Q(UIUEHT, YIUTHIBAIOIIUH BIMSHUE KAYECTB MOJIINITHIKA U Ka4ecTBa

€ro DKCIUTyaTallUH.
IMpuanmaem a,, = 0,8 s MAPUKOBBIX MMOIIHUITHUKOB ITPU OOBIYHBIX YCIOBUAX PabOTHI.

N -4acToTa BpaliCHUA Baja.

n:30_-a); HZM:28706/MUH.
p/a 314
P - TOKa3aTelb CTENEHH, 3aBUCAIIMI OT POPMbI KOHTAKTHPYIOLIUX TEL.

P =3 175 MapUKOBBIX MOAIIUITHUKOB.

10° (26,2
-1.08 ———.| ===
Hion 60-287 (5,84

YTO 3HAYUTEIHHO MEHbIIE TpeOyeMoii gonrosedHocT Ly =10000 yacos.
5. Beioupaem noamunHuk cpeaneii cepun 309 ¢ pazmepamu dx Dx B = 45x100x 25mm.
Junamuueckas rpy3onoabéMuocTh Cr =37,1kH (I[Ipunoxenue 5).

3
j =3780uac,

6
L. ~1.08 20 (37,1

3
-————| —— | =12000uac,
60-287 5,84)

gto Oonbie Tpedyemoit nonroeunoctu Ly =10000 gacos.
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IIsaTyrw 3apauy (3axaum 91...100) caeayer pemarh Mocjiae H3yICHHS TEMBI 3.7.

B sTHx 3amagax TpeGyercst mogo0paTh MPU3MATUYECKYIO IIMTOHKY M MTPOBEPUTH IITOHOY-
HOE COCMHEHHE Ha CMSTHE.

Pexomeniyemast mocie0BaTeIbHOCTh PeIIeHuUs 3a1ay:

1. TTo 3amanHOMY qMamMeTpy Bajia BEIOpaTh MHUPHHY «D», BBICOTY «Ny IITIOHKYU U TIyOUHY
nasa Baya «ti».

2. Tlo myuue crynuupl « |, » BBIOpaTh U3 CTaHAAPTHOrO psaa JIMHY IIHOHKH « | ». Jliun-

Ha IIMOHKH JO0KHA OBITh MEHbIIE JITMHBI CTYNHIBI Ha (5...10)MMm.
3. Onpenenuts pabovyro JUIMHY LIITOHKH « |, ».

4. B 3aBUCMMOCTH OT MaTepHalia CTYMHIIbI U XapakTepa Harpy3Ku BHIOpaTh AOMTYCKaeMoe

HaIpsKEHUE CMSATHUA.

[Tpu criOKOIHOM Harpy3Ke U CTaIbHOW CTYIHUIIE [O'CM] =(100...150) MIla , npu ayryn-

Hoil crymuue |0, |=(60...80) Ma.

[Ipu 3HAUUTENBHBIX KOJECOAHUSX HATPY3KU JOMYCKAEMOE HAMPSHKEHUE CMSITHS CIIEIyeT
yMeHbIaTh Ha 25%, npu yaapHoii Harpyske - Ha (40...50)% .

5.BBINOIIHUTE TPOBEPOUHBINA paCUET COCIUHEHUS HA CMATHE.

Ecnu pacu€rHoe HanpspKeHHe MPEeBBIIIAeT TonyckaeMmoe oosee uem Ha 5%, TO Hy»KHO

YBEJIMYUTH UTMHY CTYIHUIIBI, BEIOPATh IIMOHKY OOJIbIIEH IMHBI U IOBTOPUTH MPOBEPOU-

HBI pacyér.

Ecnu pacuérHoe HanpsbKeHHe 3HAaYUTENIbHO MPEBBIIIAET JOMYCKaeMoe, TO YCTaHABIIMBa-

IOT JIBE IITIOHKH, PAcIIonaras uX 1o okpyxnoctu uepes 180°.

Ecnu pacuéTHoe HanpsKeHne 3HaUUTENIbHO MEHBIIE JOIYCKAaeMOro, TO pEKOMEHIYETCs

BBIOpATH MITIOHKY IO MPEABIAYIIEMY HHTEPBAITy THaMETPOB Bajla U MMOBTOPUTH IPOBE-

POYHBIN PACUET.

Ilpumep 5.

[TomoOpaThk MPU3MATHYECKYIO MIMOHKY CO CKPYTIIEHHBIMHU TOPIIAMH, C TIOMOIIBIO KOTO-
poii cTanpHOE 3y6uaToe Koneco (puc.8) mepenaér Bpamaromuii MomenT M =400-10° H - mm
pany auamerpoM 0. =48mu. (YucnoBbie 3HAUCHUS BEIMYMH B3AThI 3 puMepa 2). IIpuHsaTh

nuHy crynunsl 3youaroro koneca |, =(1,2...15)-d; - qus xoBaHBIX 3aroTOBOK 3y0UaThIX KOJIEC.

Coenunenue HenoaBmxHoe. Harpyska ¢ IErkumMu ToTdykaMu. BoITOTHUTE TPOBEPOUHBIN
pacd€T COEIMHEHNS HA CMSATHE.

Pewenue.

1. ITo muametpy Bana d. =48mu BrIOMpaeM pasmepbl IWIOHKH b =143m, h = 9mm. Tiy-

Ouna masza Bana t;, =5,5mm ([IpunoxkeHue 7 1aHHOTO MOCOOHS).

2. OnpenensieM IJIMHY CTYIHULBL:
., =@2.15)-d.; |, =012..15)-48=(57,6..72)mum.

[punumaem |, =70.mm.

[To muHe crynuibl BeiOupaeM auuny mmnoHkd | =63auw. ([Ipunoxenue 7).
O6o03nauenue mmnoHku: [lnonka 14x9x63 'OCT 23360-78.
3. Onpenensiem pabouyro juiHy mmnonku |, =1—b; |, =63-14 = 49 mm.

4. [IpuanMaem [0 ]=1OO Mlla nnst cpenHEyrIepOAUCTON CTaIHM 3y0UaToro Kojaeca mpu

cM

HArpy3Ke C JIETKUMH TOTYKAMHU.
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5. BeInosiHsIeEM IPOBEPOYHBIN PACUET HA CMATHE:

3
o = 2-M : . = 2-400-10 97 MIla,
de-(h=t)-1, " 48-(9-55)-49
Yto MeHbIIIe [O'CM] =100 MIla.
A
A-A
< b
AN Y N
777 ¥
— — : { - =
d
B lem

Puc.8
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S9K3aMeHallHOHHbIE BONPOCHI

1. OcHoBbI TeOpeTHYECKOH MeXaHUKHU. OCHOBHBIC TIOHSATHS.

2. Crartuka. OCHOBHBIC IOHSTHS U aKCHOMBI CTATHKH.

3. IIpoekmus cuibl Ha OCh

4. MOMEHT CHIIbI OTHOCUTEIIBHO TOYKH.

5. [Ilapa cui. MomeHT napsbl.

6. Css3u. Peakuuu cBsizeil.

7. KoopauHaThl IIEHTpa TSHKECTH TUIOCKUX COCTABHBIX (DUTYD.

8. Ilmockas cuctema mpOU3BOIBHO PACTIONOKEHHBIX CUJI. Y paBHEHUS! PaBHOBECHSI.

9. Kunemaruka. CKOPOCTh U YCKOPEHHUS TOUKH IPU 33JaHUU JIBH)KEHUSI €CTECTBEHHBIM CIIOCO-
ooMm.

10. BpamarenbHoe ABMKEHHE TBEPAOTO Tela. YTIIOBas CKOPOCTh U YIIIOBOE YCKOPEHUE.
11. PabGoTta 1 MOIIHOCTh OCTOSIHHOW CHUJIBI IPU IpAMOJIUHEHHOM ABrkeHNH. Koadduunent
IIOJIE3HOT'O IEUCTBUSL.

12. PaGoTa u MOIIHOCTh NIPH BpaIIaTeIbHOM JABUKCHUH.

13. ConporuBjenne matepuajoB. OCHOBHBIE MONOKEHUS. JIOMYIIEHUS ¥ TUTIOTE3HI.
14. Buyrpennue cuibl. BHyrpeHHHe CHIIOBBIE (haKTOPHI.

15. Bunael Harpy>xeHwuii.

16. Pacrsaxenune u cxxarue. Obume ceeaenus. [IpogoiapHbie CHITBI. DMIOPHI MPOIOIBHBIX CHIL.
17. Pacrsaxenue u cxxarue. HopmasibHble HalpsKEHMS. DMIOPbl HOPMAJIbHBIX HaNPSyKEHUN
18. IlpomonbHBIE U TTONIEpEUHBbIE e OpMAIMH TP PACTSHKEHUH U CKaTUH. 3aKkoH [ yka.
19. Pacuérbl Ha MPOYHOCTD MPH PACTSHKEHUU U CHKATUU

20. TMonspHbIf MOMEHT UHEPLIUHU KOJIbIIA U KPYTa.

21. OceBble MOMEHTHI HHEPIUHU TPSIMOYTOJIbHUKA, KPYTra U KOJIbIIA.

22. Kpydenue. O6mue ceneHus. KpyTsamuii MOMEHT. DTIIOPBI KPYTAIIMX MOMEHTOB.
23. HanpsokeHue npu KpydeHUH. MakcuMallbHOE HapsKeHHE.

24. PacuéTpl Ha IPOYHOCTDH MPHU KPYICHHH.

25. Kpydenue. Yron 3akpyunBanus. Pacuérel Ha )KECTKOCTD.

26. U3ru6. OcHoBHble noHsTUA. [lonepeunas cuna. Mizrubaroniyii MOMEHT.

27. TlocTpoeHue >MI0p MOMEPEYHBIX CHII C YUETOM COCPEIOTOUCHHBIX CHIL.

28. IlocTtpoeHue >miop U3rudarIX MOMEHTOB C YIETOM COCPEIOTOYEHHBIX CHJI.

29. TlocTpoeHue >MI0p NONEPEUHbIX CHJI C YUETOM BHEIIHUX MOMEHTOB.

30. Tloctpoenwme 3mop U3rHOAOIIUX MOMEHTOB C YIETOM BHEIITHIX MOMEHTOB.

31. HopmanbHble HanpspKEHUS TPU U3ruoe. MakcuManbHOE HaIpsiKEHUE.

32. PacuéThl Ha MPOYHOCTH MPHU U3rUOE.

33. Pacuér Ha mpoYHOCTH Opyca KPYTIoro MOnepeyHoro CeUueHus: Ha U3rub ¢ KpYyUCHHUEM.
34. Jleraau MeXaHU3MOB M MaIIUH. OCHOBHBIC MOJIOKEHHUS.

35. Mexanunueckue nepenaun. O0mue ceenenus. Knaccudukanus.

36. [lepenarounoe 4nucI0 OJHOCTYNEHYATOW M MHOTOCTYTIEHYATON nepe/iay.

37. K.I1.JI. omHOCTYIIEHUATOW M MHOT'OCTYTICHUATOM TIepeiad.

38. BzauMocBs3b MeX Iy BpallalolMMI MOMEHTaMH B Tiepeaaye.

39. 3y6uatsie nepenaun. Oomme ceenenus. Knaccudukarus.

40. IHunmuaapudeckas 3youaTas nmepeaada. Tepmunonorus. O003HAYCHHS.

41. llunuaapudeckas npsMo3yoast nepeaaya. J(uamerpanbHble mapaMeTphl.

42. lununapuyeckas Kocozybas nepenaya. JluaMmerpanbHble apameTpsbl.

43. llunuHapuyeckas IIeBpOHHAs repenava. J(namerpanbHbie TapaMeTphl.

44, Cwunpl B TUITUHIAPUYECKON TTPsIMO3y0O0l Tiepeaaye.

45. Cunbl B IWIMHIPUYECKOM KOCcO3y0oil mepeaaye.

46. Cuibl B WIMHIPHYECKOW MIEBPOHHOM ITepeiade.

47. Konnueckas 3youaras nepegada. Oomue ceeaeHus. TepMUHOIOTHsI, 0003HAYCHUSI.
48. Tlepenaua BuHT-Talika. O6mue cBeaenus. Knaccudukamms.

49. KunemMaTHuUeCKUE U CHJIOBBIE COOTHOIICHHUS B Tiepe/iade BUHT-TalKa CKOJIBKEHUSI.
50. Yepssunas nepenayva. Tepmunonorus. O603HauUCHUS.
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51. YepBsiku 1 UX napaMeTpshl.

52. YeppsiuHble Koi€ca U UX NMapaMeTphl.

53. Cuiibl B UepBSIYHON Nepeaaye.

54. Peménnas nepenaya. Bunpl peMEHHBIX nepeaay.

55. [1nockue peMHH peMEHHBIX Mepenad

56. KnuHoBbIe peMHH peMEHHBIX Tepeaay.

57. l1IkuBbI peMEHHBIX Mepeay.

58. llennpie nepenaun. O6mue cBenenus. [IpuBogHbIe 1emy.

59. Cuuibl B 1IeMHOM Tiepeaye.

60. IlImonounsie coenuuenus. OOIME CBEACHNUS.

61. [IpoBepouHBId pacu€T HEHANIPSHKCHHBIX ITTOHOYHBIX COSTMHECHUH Ha CMATHE.

62. lllnuuessie coenunenus. Oo6uue ceenenus. [lpoBepounsiii pacuéT Ha cMsATHE.

63. Pacuét oceii 1 BaJIoB Ha MPOYHOCTH IIPH U3THOE.

64. PacuéT BayioB Ha MPOYHOCTH MPH KPYUCHHH.

65. Pacu€t BasioB Ha MPOYHOCTH P U3THOE C KPYUECHUEM.

66. [Tomqmunauky ckonbxenus. Ooume cBeaenus. O0nacTh NPUMEHEHUS.

67. YcnoBHBIE pacdEThI MOANIMITHUKOB CKOJIBKEHHSI, PA0OTAIOMINX B PEKUME MOITYKUAKOCTHO-
T'O TPEHHUS.

68. ITogmunuuku kaueHus. Knaccupukanus. O6o3HaueHue.

IIpakTnyeckune 3a1aHUA

1. 3agaum no remam: «CBs3u. Peakiuu cBszei», «Ilimockas cucreMa npou3BOIbHO Pacoo-
YKEHHBIX CHJI.
YpaBHEHHS paBHOBECHS.
2. 3anauu no TeMme: «PacTsKeHne U cxaTue»:
- IOCTPOEHHUE AMIOP NPOJOJIBHBIX CHJI U HOPMAJIbHBIX HAIIPSDKEHUH,
- pacu€Thl HAa IPOYHOCTb.
3. 3anmauum no TeMaM: «KpyueHue», «I ' MIOTE3bI HPOUYHOCTH. .. »:
- IIOCTPOEHHUE S0P KPYTAIIUX MOMEHTOB,
- OIIpeIeIIEHNE MaKCUMAIIbHOT' O HAIIPSKEHMS,
- pacu€Thl Ha POYHOCTb.
4. 3apmauu no teme: «3rudy»:
- IOCTPOEHHUE AIOP MONEPEUHBIX CUJ U U3THOAIOIINX MOMEHTOB,
- ONIpEeZCIIEHNE MAKCUMAJIBHOT'O HAIIPSKEHUS,
- pacu€Thl Ha POYHOCTb.
5. 3agauu no teme: «I'eoMeTpuueckrue XapakKTepUCTUKH IONEPEUHBIX CEUCHUI»:
- ONPEZCIIEHNE OCEBBIX MOMEHTOB MHEPLIMH,
- OIIpEEIIEHUE MOJSIPHBIX MOMEHTOB UHEPLIUH,
- OIIPEZIEIICHUE OCEBBIX U IIOJIAPHBIX MOMEHTOB COIPOTUBIICHHUS.
6. 3amaum mo Teme: « MexaHHUYECKHE TTepeaun:
- ONIpeZCIICHUE NEPEAATOYHbIX YUCEI U KII,
- OIIpeJeIICHNE JUaMeTPAIIbHBIX [IapaMeTpOB Iiepeaad,
- OIpeieJICHNE CUII B IIepeladyax.
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O6o3nauenus: h- BeicoTa 6anku; b -

HHPUJIOKEHUAA:

IIpunoxenue 1

Craib ropsasuexaTraHasi. banxu ABYTaBpPOBbLIC.

Coprament I'OCT 8239-72*%(u3BJ1e4eHne)

L;I/IpI/IHa IMMOJIKH; S - TOJIIMHA CTCHKU;

—
t - cpeanss TommuyHa Moaku; I- MoMenT nHepuun; W- MOMEHT CONPOTHBIICHHMS.

=

A

= X
S
Y
b L—

% Pasmep, s ILio- CupaBouHble Be“.]II/I"II/IHbI il 0|

E maab oceif

3 ceqeﬂzml

= h b S t o Iy, cM* | Wy, em?| 1y, em* Wy, em®
10 100 | 55 45 | 7,2 12,0 198 39,7 17,9 6,49
12 120 | 64 48 | 7,3 14,7 350 58,4 27,9 8,72
14 140 | 73 49 | 75 17,4 572 81,7 419 | 11,50
16 160 | 81 50 | 7,8 20,2 873 109,0 | 58,6 | 14,50
18 180 | 90 51 | 81 23,4 1290 | 1431 | 82,6 | 18,40
20 200 | 100 | 52 | 8,4 26,8 1840 | 184,0 | 115,0 | 23,40
22 220 | 110 | 54 | 8,7 30,6 2550 | 232,0 | 157,0 | 28,60
24 240 | 115 | 56 | 9,5 34,8 3460 | 289,0 | 198,0 | 3460
27 270 | 125 | 6,0 | 9,8 40,2 5010 | 371,0 | 260,0 | 41,50
30 300 | 135 | 6,5 | 10,2 46,5 7080 | 472,0 | 337,0 | 49,90
33 330 | 140 | 7,0 | 11,2 53,8 9840 | 597,0 | 419,0 | 59,90
36 360 | 145 | 7,5 | 12,3 61,9 13380 | 743,0 | 516,0 | 71,10
40 400 | 155 | 8,3 | 13,0 72,6 19062 | 953,0 | 667,0 | 86,10
45 450 | 160 | 9,0 | 14,2 84,7 27696 | 1231,0 | 808,0 | 101,00
50 500 | 170 | 11,0 | 15,2 | 100,0 | 39727 | 1589,0 | 1043,0 | 123,00
55 550 | 180 | 11,0 | 16,5 | 118,0 | 55962 | 2035,0 | 1356,0 | 151,00
60 600 | 190 | 12,0 | 17,8 | 138,0 | 76806 | 2560,0 | 1725,0 | 182,00
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Ipuioxenue 2
Cranb ropsiuekaTatas, mBeJJiepbl ¢ YKJIOHOM BHYTPEHHHX
rpaHei moJiok.
Coprament I'OCT 8240-72*(u3B1e4eHuUe)

O6o03Hauenus: h- BicoTa; b - mIMpHUHA MONKH; S - TOJIIMHA CTCHKH,
t - cpenHss TONIIMHA MONKY; | - MOMEHT UHEPLINH,
W - MOMEHT COMPOTHUBIICHUS; Zg - PACCTOSTHUE OT OCH Y-y JI0 Hapy>KHOU
TpaHU CTCHKHU.

'

)
o X X
ot § S
B v
I,

g - CnpaBoYHbI€e BeJTHYHHBI IS

GEJ Pasmep, Mmm = :ﬁ oceii .

g s : o

= 5 2 M

- = £

= h b S t © I, cm? WX3’ Iy’4 W‘g

cM cM cM

5 50 32 | 44| 7,0 6,16 22,8 9,1 5,61 2,75 1,16
6.5 65 | 36 | 44| 72 | 551 48,6 150 | 870 | 363 | 1,24
8 80 40 (45| 74 8,98 89,4 22,4 12,80 4,75 1,31
10 100 | 46 | 45| 7,6 10,90 174 34,8 20,40 6,46 1,44
12 120 | 52 | 48 | 7,8 13,30 394,4 50,6 31,20 8,52 1,54
14 140 | 58 [ 49| 81 15,60 4910 70,2 | 45,40 11,0 1,67
16 160 | 64 [ 50 | 84 18,10 747,0 93,4 | 63,30 | 13,80 | 1,80
18 180 | 70 | 51 | 8,7 20,70 1090,0 121,0 | 86,00 | 17,00 | 1,94
20 200 | 76 | 52| 9,0 23,40 1520,0 152,0 | 113,0 | 20,50 | 2,07
22 220 | 82 [ 54| 95 26,70 2110,0 192,0 | 151,0 | 25,10 2,21
24 240 | 90 | 5,6 | 10,0 | 30,60 2990,0 242,0 | 208,0 | 31,60 | 2,42
27 270 | 95 | 6,0 | 10,5 | 35,20 4160,0 308,0 | 262,0 | 37,30 | 2,47
30 300 | 100 | 6,5 | 11,0 | 40,50 5810,0 387,0 | 327,0 | 43,60 | 2,52
33 330 [ 105 | 7,0 | 11,7 46,50 7980,0 484,0 | 410,0 | 51,80 | 2,59
36 360 | 110 | 7,5 | 12,6 53,40 10820,0 | 601,0 | 513,0 | 61,70 | 2,68
40 400 | 115 | 8,0 | 13,5 | 61,50 15220,0 | 7610 | 642,0 | 73,40 | 2,75
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Ipuaoxkenue 3

Crajb npokaTHasi, yrjioBasi, pABHOIOJIOYHAS.
Coprament I'OCT 8509-72*(u3Bj1e4eHuUe)

O06o3HaveHus: b - mmprna monku; d - TOJIIMHA OIKK; [- MOMEHT WHEPIHH; Zo - PacCTOsI-
HUE OT LICHTPA TSHKECTU 0 HAPY)KHOU I'PaHU CTEHKH.

..
A D
o
Ve NT
Y -
- b -
E Pasmepsbi, MM Iaomanb Macea I,

o 5 cedeHus, o Ix, em* Zo,
é-' b d cM2 CM
2 20 4 1,46 1,15 0,50 0,64

2,5 25 4 1,86 1,46 1,03 0,76
2,8 28 4 1,62 1,27 1,16 0,80
3,2 32 4 2,43 1,91 2,26 0,94
3,6 36 4 2,75 2,16 3,29 1,04
4 40 4 3,08 2,42 4,58 1,13
4,5 45 4 3,48 2,73 6,63 1,26
5 50 4 3,89 3,05 9,21 1,38
5,6 56 4 4,38 3,44 13,10 1,52
6,3 63 4 4,96 3,90 18,90 1,69
7 70 5 6,86 5,38 31,90 1,90
7,5 75 6 8,78 6,89 46,60 2,06
8 80 6 9,38 7,36 57,00 2,19
9 90 7 12,30 9,64 94,30 2,47
10 100 8 15,60 12,20 147,00 2,75
11 110 8 17,20 13,30 198,00 3,00
12,5 125 9 22,00 17,30 327,00 3,40
14 140 9 24,70 19,40 466,00 3,78
16 160 10 31,40 24,70 744,00 4,30
18 180 11 38,80 30,50 1216,00 4,85
20 200 12 47,10 37,00 1823,00 5,37
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Ipuiaoxenue 4

IIIapukoBbIe MOMUITHUKHA PATHAIbHbIE OTHOPSIIHbIE
crangaptablie ('OCT 8338-75) nérkas cepusi 200

VYcnoBHoe Pazmepsl, Mm JlnHamMuueckas Cratuueckas rpy-
O0Oo3HauyeHne TPY30IOabEM- 3oronémMHocTh Co,
MOALINUITHAKA d D B Hocth Cr, kH kH

200 10 30 9 4,6 2,61
201 12 32 10 4,6 2,65
202 15 35 11 5,85 3,47
203 17 40 12 7,37 4,38
204 20 47 14 9,81 6,18
205 25 52 15 10,8 6,95
206 30 62 16 15,0 10,0
207 35 72 17 19,7 13,6
208 40 80 18 25,1 17,8
209 45 85 19 26,2 17,8
210 50 90 20 27,0 19,0
211 55 100 21 33,3 25,0
212 60 110 22 40,3 30,9
213 65 120 23 44,0 34,0
214 70 125 24 47,9 37,4
215 75 130 25 50,9 41,1
216 80 140 26 55,9 44,5
217 85 150 28 64,1 53,1
218 90 160 30 73,8 60,5
Hpuaoxenue S
HlapukoBble NOAIIMIHUKHN PaaUaJIbHbIe OJHOPS/IHbIC
crangaptabie (I'OCT 8338-75) cpennsisi cepust 300
YcnoBHOE

Pazmepsl, MM Junamuyeckas CraTtnueckas

obosnatenue rpy30M0AbEM- Irpy30M0aAbEM-

HOATIHITH A d D B noctb Cr, kH Hocth Co, kKH
300 10 35 11 6,24 3,76
301 12 37 12 7,48 4,64
302 15 42 13 8,73 5,4
303 17 47 14 10,7 6,67
304 20 52 15 12,3 7,79
305 25 62 17 17,3 11,4
306 30 72 19 21,6 14,8
307 35 80 21 25,7 17,6
308 40 90 23 31,3 22,3
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IIpoxoskeHue NPUIIOKEHUA S

309 45 100 25 37,1 26,2
310 50 110 27 47,6 35,6
311 55 120 29 54,9 41,8
312 60 130 31 62,9 48,4
313 65 140 33 71,3 55,6
314 70 150 35 80,1 63,3
315 75 160 37 87,3 71,4
316 80 170 39 94,6 80,1
317 85 180 41 102 89,2
318 90 190 41 110 99,0
Ipuiaoxenue 6
Hlapmmele MNOAIIUITHUKH paagnaJbHbI€ O THOPAAHDBIC
crangaptablie ('OCT 8338-75) Tsaxénas cepust
YcaoBHOE

Pazmepsl, MM JuHnamuueckas Craruueckas

obosnaueHue rpy3000abEM- rpy3000abEM-

TOATIHITH T d D B nocts Cr, kH nocth Co, kH
403 17 62 17 17,5 11,9
405 25 80 21 28,6 20,4
406 30 90 23 36,5 26,7
407 35 100 35 42,8 31,3
408 40 11 21 49,3 36,3
409 45 120 29 59,2 45,5
410 50 130 31 67,2 53,0
411 55 140 33 77,2 62,5
412 60 150 35 83,9 70,0
413 65 160 37 90,8 78,1
414 70 180 42 111 105
415 75 190 45 117 115
416 80 200 48 126 125
417 85 210 52 133 135
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Hpuaoxenue 7

noukn npusmatuyeckue 'OCT 23360-78

A

\
/\,§~Z

Y

lcm

A

fy

A-A

Y

A

Juametp Basia d, Mmm

CeueHne IIIOHKU, MM

['myOuna maza, MM

Cevlue 00 b h Baya t; oTB. 2
12 17 5 5 3 2,3
17 22 6 6 3,56 2,8
22 30 8 7 4 3,3
30 38 10 8 5 3,3
38 44 12 8 5 3,3
44 50 14 9 5,5 3,8
50 58 16 10 6 4.3
58 65 18 11 7 4,4
65 75 20 12 7,5 4,9
75 85 22 14 9 5,4
85 95 25 14 9 5,4
95 110 28 16 10 6,4

CrangapTHBIN psij JUIMH MITOHOK, MM: 6; 8; 10; 12; 14; 16; 18; 20; 22; 25; 28; 32; 36; 40; 45; 50;

56; 63; 70; 80; 90; 100; 110; 125; 160; 180.
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Chnucok HUCIIOJB3YEMbBIX HCTOYHUKOB

OCHOBHBIE HUCTOYHUKH
1. MoBauH M.C. OCHOBBI TEXHUYECKOW MEXaHUKU [DIeKTpoHHBIA pecypc]: yueOnuk / M.C.
MosnauH, A.b. U3paenur, A.I'. PyGamkun. — DnexrpoH.TtekctoBbie nanHble. — CII0. : [Tonu-
texHuka, 2016. — 289 c¢. — 978-5-7325-1087-4. — Pexumm  noctyma:
http://www.iprbookshop.ru/58853.htmi

JlonoIHUTEIbHBbIE UICTOYHUKHU
1. 3aBucroBckuit B.J. Texuudeckas MmexaHuka [ JIeKTpOHHBIN pecypc] : yueOHOe mocobue /
B.3. 3aBucroBckuii, JI.C. Typuiies. — DIeKTpOH. TEKCTOBBIEC NaHHbIe. — MuHck: Pecniy0mu-
KaHCKUH MHCTUTYT npodeccuoHansHoro oopazosanus (PUII0), 2015. — 368 ¢. — 978-985-
503-444-6. — Pexxum noctyma: http://www.iprbookshop.ru/67748.html
2. bensera O.A.Ilenarorndeckue TEXHOJIOTHU B MPO(HEeCCHOHATBLHOW TIKOJIE [DIIEKTPOHHBIN pe-
cypc]: ydebHo-meroamueckoe mocobue / O.A. benseBa.— DIEKTPOH. TEKCTOBBIE JAHHBIE. —
Mumnck: PecniyOnrkancKkuii HHCTUTYT npodeccruoHanbHoro odopazosanus (PHUIIO), 2016. — 60c.—
978-985-503-564—1. — Pesxum gocryma://http:www.iprbookshop.ru/67712/html
3.Bectaux mammHoctpoenusi [Tekcr] / Yupemutens OOO «M3natenscTBo «HHOBAIMOHHOE

MammHocTpoenuey. — M.: OO0 «3narenbcTBO « IHHOBaIMOHHOE MalllMHOCTpoeHue», 2016 —
2018

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOZMWUCAH 3MEKTPOHHOW MNOANUCHIO

[vnpekTtop PCCK «PIPTY» (MSK)

noanncAHO ®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY, 31.07.24 16:36 MNpocTas nognucb

3aBeaytoLnii METOANYECKUM KabUHETOM (MSK)
®rboy BO "PIrPTY", PIPTY, CasenbeBa Onbra BUKTOpoBHa, 31.07.24 16:41 MNpocTas noanucb
3aMm. ampektopa PCCK «Pr no yP (MSK)

YTBEPXAEHO ®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa, 31.07.24 17:15 MNpocTas nognucb
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