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B nocnennue necsatunetus B yueOHOM MPOIECCe CO CTyJeHTaMu - 3a0uyHukamu MI'YJI
crienimanbHocTeit 250400, 250403, 240406, 150405,190603 ucnonb30BaiuCh yKa3aHUA U
KOHTPOJIBHBIE 3aJJaHMs IO CONPOTUBIICHUIO MaTtepruanoB A. B. /lapkoBa u b. H. KyrykoBa
JUISE  CTYJICHTOB-3a09YHMKOB BCEX CHCIHAIBHOCTEH TEXHUYECKUX BBICIINX YUEOHBIX
3aBEJICHUI, KPOME MAllIMHOCTPOUTENIBHBIX U CTPOUTENBHBIX ClieluaibHocTel. [I[pumenenue
ATUX METOAMYECKUX YKA3aHUM IMOKa3aj0, YTO MPH MHOTUX MOJOXKUTEIBbHBIX CTOPOHAX B
HUX HEJIOCTATOYHO YUTeHbl creruduka crneruaibHocted MI'YJI u peanbHbIe YCIOBHS
y4eOHOro Mpoliecca CTyACHTOB-3a04YHUKOB.

[To >TuM CcOOOpakeHHUSIM TIPH COCTABIICHUU HACTOSIIUX METOJIWYECKUX YyKa3aHUH
OKa3aJI0Ch HEOOXOAMMBIM M3MEHUTH KaK KOJUYECTBO 3a/a4, TaK U X cojaepkanue. Bmecte
C T€M MO BO3MO>XHOCTU OBUTH UCIOJIb30BAHBI BCE MOJIOKUTEIBHbBIE CTOPOHBI TPOBEPEHHBIX
MHOTOJIETHEH MpakTUKo meToanueckux ykazaHuih A. B. [lapkoBa u b. H. Kyrtykosa, a
oOmasi METOIWKAa COCTaBIEHWS YCIOBUW 3a/ad W TOPSIAOK H3JIOKEHUS MaTepuaia
MTOJTHOCTBIO COXPAHEHBI.

OBIIME METOIMYECKHUE YKA3AHUA

ConpoTuBiieHHE MaTepUaloOB - HayKa O MPOYHOCTU, KECTKOCTH M YCTOWYMBOCTH
OTJEIABHBIX BJEMEHTOB KOHCTPYKUMN (CoOpyXeHMM u MamuH). MHxeHepy mro0oi
CHELMATIBHOCTH HEOOXOAMMO YMETh IPOU3BOJAUTH pacyeTbl Ha MPOYHOCTh. llpu 3TOM
HEOOXOJUMO CTPEMUTBCS OOECHEeUUTh KaK HAJEKHOCTh KOHCTPYKLHSA, Tak U €€
SKOHOMHUYHOCTh, JOOMBasCh HaWOONbIIEH MPOYHOCTH TMPU HAUMEHBIIEM pPacXoe
MmaTepuaia.

ConpoTHBIEHHE MaTEpPUAJIOB SBISIETCS OJHOW W3 CaMbIX CJOXKHBIX JUCLMILIUH,
U3y4aeMbIX B BBICHIMX TEXHHYECKUX y4eOHBIX 3aBeleHUsX. [Ipu u3yueHuun 3Toro kypca
CIIEyeT COCTaBJATh KOHCHEKT M, O€3yCIOBHO, HEOOXOJUMO HAy4YHUThCS pellaTh 3aJadd
camocTositensHo. Hamo obpamars ocoboe BHUMaHKEe Ha (U3NYECKYIO CYLITHOCTD SIBICHUS U
Ha JIOMYIICHHWS M OTPAaHMYEHUS, KOTOpBIE J[EJar0TCsl B MPOIECCEe BBIBOJAOB (HOPMYIL
HeoOxomumo xopoiio pa30uparbcss B YepTEkaxX, KOTOPHIMHU COIMPOBOXKAAIOTCS OSTHU
BBIBOABL. /{1151 TyuIiiero ycBoeHus MpoiIeHHOr0 MaTepuana rnocie U3y4eHus! Kak10i TEMBbI
CJIelyeT OTBETUTh Ha BOMNPOCHI JJIs CaMOIIPOBEPKH, HMeroluecs B yuyeOHuKe A. B.
Hapkosa u I'. C. IIInupo.
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Jlo cnaun 3aueTa HEOOXOUMO BBIMIOJIHUTH KOHTPOJIbHBIE 3aaHus. [Ipu sTom ciienyet
MOJIb30BATHCS PEKOMEHAYEMOU HUXKE JINTEPATYPOH.
Jlureparypa
[To conpoTuBiIEHUIO MATEPUATIOB
1. Japkos A. B., llInupo I'.C. Conportunenne matepuanoB. M.: Beicias mikoia,

1989.
2. ®eopnocweB B. . Conporunenne marepuano. M.: MI'TY um H. 3. baymana,
2003.

3. COopHnuk 3a1a4 no conpoTtuienuto marepuaios. [lox pen. B. K. Kauypuna

M.: Hayka, 1972.
ITo ctpoutenbHOM Mmexanuke ( s cretr. 250400)
4. JTapxoB A. B. u np. CtpoutenbHasi Mexanuka. M.: Beiciiag mkomna, 1976.

JIUTEPATYPA I10 TEMAM KYPCA
CornpoTuBieHUE MaTepPUAIOB
Tema 1. OcHoBHbIe noHATHA. [1, T71.1], [2, BBeaeHUE].

Tema 2. Pactskenue u cxartue [1, rim.2]; [2, rn.1]; [3, rin.1, 3agaun 1, 3,16, 19,20,26,30,37,
38, 55, 59, 66, 80, 84, 88, 93, 102, 118]. [Tocne uzyueHus BTOPOH TEMbl MOXKHO
pemaTh 3a1aun 11 2, BKIIFOYEHHBIE B KOHTPOJIbHBIE 3a/IaHMUS.

Tema 3. Capur. [1, rn. 4]; [2, t.2, § 20); [3,r1.3, 3amauu 2, 7,21,24,27, 32].

Tema 4. Kpyuenwue. [1, . 6]; [2, r1. 2]; [3, ri1. 4, 3amauu 1,9, 14, 18,24, 32, 35,38,48, 60,
63]. Ilocime wu3ydeHUs] 3TOM TEMbl MOXHO pemarh 3ajady 3, BKIIOYEHHYIO B
KOHTPOJIbHBIC 3aJaHUs.

Tema 5. ['eoMeTpuueckre XxapaKTEPUCTUKHU IUIOCKUX ceueHui. [1, rin.5]; [2, rin.3]; [3,11.5,
3agaum 1,4,5,8,9,11, 13, 20, 25].

Tema 6. Teopus HAaIPSHKEHHOTO COCTOSHUS M Teopuu podHocTH [1,r1. 3 u §|; [2, 1. 7]; [3,
ri. 2, 3agaun 1,7,11,16,28,35,36]

Tema 7. Y3rub npsmeix opycees. [1, ta. 7]; [2, tn,4, § 28-32, rn.5]; [3, 1. 6, 3amaum 1,2,5,
16, 20,23, 31,39,42,44, 47, 57, 67, 78, 87 rin. 7, 3amaum 1, 3, 5, 6,7, 11,17, 19, 28,
40, 58, 59, 60-63, 70; rn.8, 3agauu 1,23, 24; rn. 9, 3agauu 4,6,9]. Ilocne nzyuenus
ATOW TEMBI MOYKHO PEIIaTh 3a1a9u 4 1 9 KOHTPOJIBHBIX 3a/TaHHM.

Tema 8. Cnoxnoe conporusienue. [1, ri. 9]; [2, tn.4, § 33,34]; [3. rn. 10, 3agauu 1,2,6,7,
13,22,25,29,35,39,50,54,64,69,72,76,83,89,93,96]. Ilocie wu3zyueHuss 3TOW TEMBI
MOYKHO peliaTth 3aj1auu 5,6,7 KOHTPOJBHOTO 3aaHuUsl.

Tema 9. YcroitunBocTh paBHOBecus nedopmupyeMbix cuctem. [1, . 13]; [2, . 14]; [3,
. 12, 3agaum 2,4,11,14,32]. Ilocie u3ydyeHust 3T0i TEMbI MOKHO peIIaTh 3afavy 8
KOHTPOJILHOTO 3a/1aHUsl.
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CrpowuTenbHas MEXaHUKa
(Tonmbko i ctyaeHToB crerl. 250400)

Tema 1. BBeaenue. [4, BBeneHue].

Tema 2. KunemaTuueckuil aHalu3 MIOCKUX CTEPKHEBBIX cucTeM. [4, rii.1].

Tema 3. Cratuuecku onpeaearuMble MHOTONPOIETHBIE Oanku [4, ri. 2].

Tema 4. Teopust nunuii Busaus [4, ri.2; ri. 6].

Tema 5. CrutoniHele TpeXmapHUpHBIE apku [4, ri. 3].

Tema 6. PacueT cTaTuuecku onpeaeauMbIX II0cKux depM. [4, ri. 4; ri. 6]. [Tocae
U3YUYEHHUSI 3TOW TEMbI MOYKHO peliaTh 3aj1a4y 10 KOHTPOIBHOTO 3aAaHusl.

Tema 7. OCHOBHBIE TEOPEMBI YIIPYTUX cUcTeM. [4, ri. 7].

Tema 8. PacueT cTaTuuecKu HEONPEACIUMBIX CUCTEM METOA0M cuil. [4, ri. §].

Tema 9. Pacuet pam merogom nedopmanuu [4, . 11, § 1.11 - 11.11].

VKA3AHUS O TIOPSAAKE BBIITOJIHEHMS KOHTPOJIbHBIX 3AJTAHUIA

B cooTtBeTrcTBUM C HCﬁCTBYIOHlHMH y‘le6HBIMI/I IJIaHaMH1 CTYJCHTBI - 3a0YHHUKH
BBIIIOJIHAKOT ITIO COIMPOTUBJICHHUIO MAaTCPHUAJIOB 4 3aJaHus.

3agaun, BXOJAIIKUE B COCTaB KOHTPOJIBHBIX 3aJ]aHUM, yKa3aHbl B Ta01. 1.

Tabmuua 1.
CrnenuaibHOCTh
No KOHTpOJIBHOTO
3a1aHus 250401 250403 150405,150400
1 1,2 1,2 1,2
2 3,4 3,4 3.4
3 5,6 5,6 5,6
4 73899910 798’9 7:899
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CTyAeHT IOJKEH B3STh U3 TaOIUIIbl, TPUJIAraeMoM K yCIIOBHUIO 3a7a4i, JaHHBIC B
COOTBETCTBUH CO CBOMM MIMGPOM (HOMEPOM 3a4E€THON KHHKKHU) U TIEPBBIMU TPEMsI
OyKBaMH pyccKoro ajigaBuTa, KOTOpPbIE CIEAYET PACIOI0KUTh MO/ MOCIEIHUMU TPEMs
nudpamu mudpa, HaIpUMep:
mupp —81 153
OykBel — a0 B,

M3 KaXmoro BEepTHKAIBHOTO CTONONA 000N Tabiuibl, 0003HAYEHHOTO BHU3Y
ompenesieHHOW OyKBOM, Haa0 B3SATh TOJBKO OJIHO YHUCJIO, CTOsIIee B TOHU
TOPU30HTAIBHOM CTPOKE, HOMEP KOTOPOW COBMagaeT ¢ HomepoM OykBbl. Hampumep,
BEpPTUKAJIbHBIE CTOJIONBI Tabs.2 o003HaueHbl OykBamu a, O, B. Ilpu ykazaHHOM BbIlIe
mmdpe 81 153 cryaent nomxkeH B3aTh U3 ctoiabua "B" crpoky 3 (cxema III, P, = 180
kH, L;= 0,6 m), u3 cronbua "6" - crpoky 5 ( Py =140 «H, P; = 100 xH, L, = 1,2m),
u3 croibma "a" - ctpoky 1 (L; = 0,5m).

PaGoTbl, BBINOJHEHHBIE C HAPYIIEHUEM 3TUX YKa3aHUM, HE 3aUNTHIBAIOTCS.

B 3aronoBke KOHTPOJIBHOTO 33/IaHUs TOJKHBI ObITh pa300pPUYHBO HAMMKCAHBIL: HOMED
KOHTPOJIbHOM paboThl, Ha3BaHUE JUCLUIUINHBL, (PaMUIIHsL, UMS U OTYECTBO CTYJICHTA,
Ha3BaHue (aKyIbTeTa U CHEIHMAIBHOCTH, yUeOHBIN mudp, AaTa OTCHUIKH paboTa, TOUHBIN
MOYTOBBIN AJIpeEC.

Kaxxnoe KOHTpOJIbHOE 3aJaHuE CJEeAyeT BBIIOJHATh B OTACIBHOH TETpaau
YepHUJIAMHU, YETKUM [TOYEPKOM, C TIOJISIMH B 5 CM ISl 3aMEYaHUi PELIeH3EHTA.

Ilepen pemeHneM Kaxaou 3a4a4 HaJ0 BBINKMCATh ITOJHOCTBIO €€ YCIOBUE C
YUCJIOBBIMU JaHHBIMH, COCTABUTh AaKKYPATHBIN 3CKU3 B MacIlITade U yKa3aTh Ha HEM B
YKCJIax BCE BEMYMHBI, HEOOXOAUMBIE JIsl pacyeTa.

Pemenue g0mKHO CONPOBOXKAATHCS KPATKUMH, [TOCJIEI0BATEIbHBIMU U TPAMOTHBIMU,
0e3 cokpalleHust cJI0B, O0BICHEHUSIMH U YePTEKaMH, Ha KOTOPBIX BCE BXOJAIIME B pacyeT
BEJIMYMHBI JOJIKHBI ObITh MTOKa3aHbI B YHCIIAX.

CrnenyeT yka3pIBaTh Pa3MEPHOCTh BCEX BEJIMYMH U MOJYEPKUBATh OKOHYATEIbHBIE
pE3yNbTATHI.

Brrancnenust HE0OX0AUMO BECTH ¢ TOYHOCTBIO JIO TPEThel 3HaJaIei mudpel.

Ecnu xoHTposbHOE 3a7aHKe HE OYyET 3aU4TEHO, TO CTYIEHT JI0JKEH €ro
nepepadboTaTh, BHECTU UCIIPABICHUS, KOTOPBIE TOJKHBI OBITh BJIOYKEHBI OT/IEIbHBIMU
JUCTaMU B COOTBETCTBYIOIIME MECTA PELUEH3UPOBAHHOM paOOThL. OTAENBHO OT pabOThI
UCITPaBJIEHUS HE paCCMATPUBAIOTCSI.
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KOHTPOJIbHBIE 3AJJAHU A
3amaua 1

Jlis crtanpHOTO Opyca 3amaHHO# cxembl (puc 1) TpeOyercs (6e3 ydera cOOCTBEHHOTO
Beca):

1) mocTpouTk 3MI0pY NPOAOIBHBIX CUI N, ;

2) TIpH IOIyCKaeMbIX HaIPsKEHUAX Ha pacTshkeHue [o,]=160MIIa
u Ha cxkatue [o.]=80MIla nmogoOpaTe NOCTOSAHHOE IO JJIMHE Opyca ceueHue (ONpeaenuTh
IJIOIIA/Ib CEUCHMUS);

3) MOCTPOUTH 3MIOPY HOPMAIbHBIX HAMPSDKEHUN Oy 110 ITTMHE Opyca;

4) IpUHSB MOMyNb YIPYrocTH MaTepuana Opyca E=2*%10’MIla, ompejaennth
aOCOJIIOTHBIE YAJIMHEHHSI BCEX YYacTKOB Opyca M MOCTPOUTH AMIOPY MPOJOJIbHBIX
MIEPEMEIICHUIN Ay €ro MONEPEYHbIX CEUEHUN;

5) BBIYMCINUTH MOTEHUUAIBHYIO SHEpPruio ymnpyrou nedopmanuu O6pyca U u pabory
BHEIIHUX CWJI A; MPU PacXOXJACHUH 3TUX BeIU4uH Oosee, yeM Ha 1%, ciemyet
YTOYHUTH pacyeT Wiu HAUTH OLIUOKU.

JlaHHBIE B3STh U3 Ta0JI.2.

VYKA3AHUS. Ilpu noctpoeHUU 3MIOpPHI MEPEMENICHUN 3aJelKy CTEpXKHS CleIyeT
CUMTaTh aOCONIOTHO JKECTKOM, IOATOMY IHEepeMEIICHUE 3a/eJaHHOrO0 KOHILA MPHUHSITH
paBHbIM HyJ1O. llepemelieHne NMpOM3BOJIBHOTO CEYEHUS PAaBHO CyMMapHOMY YJIMHEHHUIO
CTEP>KHS Ha JUIMHE OT 3aJEJKHM 10 CEYEHHs, B3ATOMY CO 3HAKOM “ + 7 mIpH 3aJeJaHHOM
JIEBOM KOHIIE ¥ CO 3HAKOM “ - ”” IIpU 3aJ€TaHHOM MPABOM KOHIIE.

Hano noMHUTH, YTO NOTEHLHANIbHASA SHEPTUS HA BCEX y4acTKax Opyca MOJIO0KUTEIbHA,
a paboTa BHENIHEH CWJIBI TOJIOKHUTENIbHA, €CIM COBNAJAIOT HAIMpaBiICHUS CUIbl U
NepeMEIICHUs] TOYKM €€ TMPUJIOKEHHs, M OTPULIATENIbHA, €CJIM O3TU HalpaBJICHUS

IMPOTHUBOIIOJIOKHBI.
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Ta0muna 2.
Neo | Cxemama| p oy | pyxH | PyxH | (,M | M | M
CTPOKH puc. 1
1 I 100 160 60 0,5 0,8 0,4
2 II 110 170 70 0,6 0,9 0,5
3 111 120 180 80 0,7 1,0 0,6
4 1A 130 190 90 0,8 1,1 0,7
5 A% 140 200 100 0,9 1,2 0,8
6 VI 150 210 110 1,0 1,3 0,9
7 VII 160 220 120 1,1 1,4 1,0
8 VIII 170 230 130 1,2 1,5 1,1
9 IX 180 240 140 1,3 1,6 1,2
0 X 190 250 150 1,4 1,7 1,3
8 9] 8 9] a 9] 8
3agaua 2.

AGcomoTHO xecTkuit Opyc ABC, TOMIUHON KOTOPOTO MOXKHO MpeHeOpedb, TUO0

MOJIBEIIIEH Ha TPEX CTEPKHSX, TUO0 3aKPEIIEH IapHUPHO-HENOIBHKHOM OMOPOM U IBYMS
crepxuamu (puc. 2). Bee crepxuu cranbHble, (MOxyns ynpyroctu E=2*10° MIla)
IJIOIA/Ib MOTIEPEYHOr0 ceueHus F onunakoBa. TpedyeTcs:

)
2)

HAWTU YCUJIMA U HAIIPSIDKCHHUSA B CTCPIKHAX

ONpCACINUTDb NCPEMCIICHUC TOYKHU IMPHUITOKCHHUSA CUJIbI P )

3) BBIUMCIUTH NOTEHIMAIBHYIO SHEPTUIO YHPYroi aedopMaliii CTepKHer U
CPaBHUTH €€ ¢ pabOTON BHELIHEN CUIIbl P, MpU PacX0oXkACHUH 3TUX BEIUYMH Ooiiee,
yeM Ha 1%, cieayer yTOUYHUTh pacueT WM HAUTH OIMOKH.

JlaHHbBIC B3SATH M3 Ta0I.3. Ta6muma 3.
Ne cTtpokn Cxema no P, xH F cum t
puc.2
1 I 50 5 1,0
2 11 55 6 1,2
3 111 60 7 1,4
4 1\Y% 65 8 1,6
5 \Y 70 9 1,8
6 VI 75 10 2,0
7 VII 80 11 2,2
8 VIII 85 12 2,4
9 IX 90 13 2,6
0 X 95 14 2,8
8 8 o a
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3amada 3.

JI71st cTanbHOTO BaJia KPYTJIOTo CIUIOIIHOTO CEYeHUS 3aIaHHOM cXxeMbl (puc. 3)
TpedyeTcs:

1) IIOCTPOUTH MIOPY KPYTAILIUX MOMEHTOB;

2) mo100paTh TUaMeTp Bajia U3 YCIOBUS MIPOYHOCTH MPHU
3a/IaHHOM 3HAYEHHH JIOMYCKAEMOI0 HAMPSHKEHUS [T] U U3 YCIIOBHS )KECTKOCTHU MPHU
3aJIaHHOM 3HAY€HHH JIOMYCKAEMOTO yIJia 3aKpy4yuBaHus [@| Ha 1 MeTpe JJIUHbBI
BaJia; U3 MOJIYYEHHBIX JABYX 3HAUEHUU MaMeTpa HA3HAYUTh OOIbIIUNT;

3) MOCTPOUTH AMIOPHI KacaTeJIbHbIX HANPSXKEHU 110 JJIMHE Baja;

4) TIPUHSB MOyJIb ciBura G=8%10"* MITa, onpesenuTh yrisl
3aKpPYYMBaHUS BCEX YUACTKOB Baja U MOCTPOUTH SIIOPY YIIOB MOBOPOTA O AJIUHE
BaJa,

5) BBIUMCIIMTD [TOTEHLIMAIBHYIO SHEPTUIO yIpyroi nedopmannu

Basna U u paboTy BHEIIHUX CUJI A; IPU pacXOKIACHUM ITUX BEIUYUH Oolee, 4eM Ha
1% cnenyeT yroUHUTh pacyeT WA HAWTH OIIHOKH.
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Puc. 3
JlaHHbIC B3STHh U3 Ta01.4.

YKA3AHHUA. Tlpu noCTpOCHUH 3MIOPHI YTI0B TOBOPOTA CUUTATH 3a/ICJIaHHBIA KOHEIl Baja
HE MTOBOPAYMBAIOIIUMCS. YTOJI MOBOPOTA MIPOU3BOJBHOTO CEUCHUSI PABEH CYMME YTJIOB
3aKpy4YMBaHUs Ha JUIMHE OT 3aJE€JKHU 10 CEUYECHUs, B3SITOM CO 3HAKOM “‘ + 7 MpH 3aJIeIAHHOM
JIEBOM KOHIIE U CO 3HAKOM ““ —” IIpU 3aJIeJITaHHOM MPABOM KOHIIE.

Hano noMHUTB, YTO NOTEHIMAIbHAS SHEPTUS Bajla HA BCEX YYaCTKaX MOJIOKUTEIbHA, a
paboTa mpUIIOKEHHBIX U3BHE MOMEHTOB IOJIOKUTEIbHA, €CJIM COBMAJAIOT HAIIPABICHUS
ATUX MOMEHTOB U YTIJIOB, IOBOPOTA CEYEHUI, B KOTOPBIX MOMEHTHI MPUIIOKEHBI, U
OTpHUIIATENIbHA, €CJIU TH HAIIPaBJIEHUS MPOTHUBOMOIOKHBI.
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Tabmna 4.

Ne CxeMma JIMMHBI y4acTKOB, M MowmenTsl, KHM [ T ] [ [0) ]

cTporH pgf_ 3 € £y €3 M, M, M3 MIlIa 0
1 I 0,6 0,8 1,0 0,8 1,0 0,8 30 0,2
2 II 0,7 0,9 1,1 0,9 1,1 0,9 35 0,4
3 III 0,8 1,0 1,2 1,0 1,2 1,0 40 0,6
4 1A% 0,9 1,1 1,3 1,1 1,3 1,1 45 0,8
5 A\ 1,0 1,2 1.4 1,2 1.4 1,2 50 1,0
6 VI 1,1 1,3 1,5 1,3 1,5 1,3 55 1,2
7 VII 1,2 1,4 1,6 1,4 1,6 1.4 60 1,4
8 VIII 1,3 1,5 1,7 1,5 1,7 1,5 65 1,6
9 IX 1,4 1,6 1,8 1,6 1,8 1,6 70 1,8
0 X 1,5 1,7 1,9 1,7 1,9 1,7 75 2,0

8 a O 8 a 4] 8 9] 8

3angaya 4.

Jlst 3a1aHHBIX ABYX cxeM Oainok (puc. 4) TpedyeTcs:

1)

BUJIE, TIOCTPOUTH AMtopbl O U M, HaiiTh /M/max u mogo0paTh: a) JUIsl CXEMBI

Hanucate Boipaxenust Q u M 115l KaKJI0T0 y4acTka B o01IeM

(193]

a

JEPEBSHHYIO OAJIKy MPSMOYTOJIBHOTO MOMEPEYHOr0 CEYEHUS C 3a/IaHHBIM
otHOouieHueM “K” BBICOTHI K mupuHe npu [o] = 8§ Mlla; 6) nis cxemsl “0” —
CTaJIbHYI0 0aJKy JBYTaBpOBOI'O MOMEPEUYHOTr0 ceueHus npu /o] = 160 Mlla;

2) OnpenenuTs TPOrud U yroil IOBOPOTa YKa3aHHOTO Ha KaXK0M
cXeme ceyeHus ‘¢’ , IPUHSAB 3HAYCHHsI MOAYJIEH YNPYTOCTH IS CTAI E =
2*%10° MIla v nns npeBecuHbl E = | 0’ MITa.

JlaHHBIC B3SATH U3 TA0I.5. Tabmura 5.
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Ne Cxema Cxema «a» Cxema «0» Harpy3ku -
CTPOKH p;c(? 4 €, £y, £, 0y, M, P, a
M M M M kH*Mm kH kH/m
1 I 0,6 1,0 4,0 2,0 10 4 6 1,0
2 I 0,7 1,1 4,2 2,1 11 6 8 1,2
3 I 0,8 1,2 4,4 2,2 12 8 10 1,4
4 v 0,9 1,3 4,6 2,3 13 10 12 1,5
5 \Y 1,0 1,4 4,8 2.4 14 12 14 1,6
6 VI 1,1 1,5 5,0 2,5 15 14 16 1,8
7 VII 1,2 1,6 52 2,6 16 16 18 2,0
8 VIII 1,3 1,7 54 2,7 17 18 20 2,2
9 IX 1,4 1,8 5,6 2,8 18 20 22 2.4
0 X 1,5 1,9 5,8 2,9 19 22 24 2,5
B 0 B 0 B a 0 B B
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3anmava 5
JepeBsinnas 6anka (puc. 5) NpSIMOYTOJIBHOTO MOMEPEUHOT0 CEYEHUS C IUPUHON B U
BBICOTOM h Harpy»eHa HampaBJICHHOW BHHU3 CWJION P; B TOuke A U TOpU30HTAIBLHOMN CHIION
P, (HanpaBiieHHOH BJIEBO, €CJIM CMOTPETH € JIEBOr0 Topua Oayku) B Touke B. Touka A u B
pacmonoxeHsl Ha ocu O6anku. Ha onmopax 0anku MOTYT BOZHUKHYTh KaK BEpTHKaIbHbBIE, TAK
Y TOPU30HTAJIbHBIE PEAKLIUU, HAIIPABJICHHBIE MEPIEHIUKYISIPHO IIOCKOCTH YEPTEKA.
TpeOyercsi:

1) ITocTpouTh 3MI0pBI U3rHOAOIIMX MOMEHTOB B BEPTUKAIBHON
Mgepr. M TOPHU3OHTAILHOM M, o, TIOCKOCTSAX, YCTAHOBUTH ITOJIOXKEHHUE OIIACHOIO

CEUCHUS;
2) ITonobpaTh pa3mepsl ONEPEeYHOro ceueHus B U h npu
JI0ITyCKa€MOM HAIPSKEHUN
[6]=8 MlIIa;
3) OnpenenuTp MOJIOKEHUE HEUTPATIBHOM JIMHUY B OITACHOM

CeueHUH OATKU U TOCTPOUTH JJISl 3TOTO CEUCHUS AMIOPY HOPMATbHBIX HANpPSLKEHUHN B

AKCOHOMETPHUH.
JlaHHBIC B3STh U3 Ta0J. 6
Tabnuuya 6
Ne Cxema P, P, L h
Ctpoku Ha KH KH M
puc.5
1 | 4 2 1,0 1,1
2 Il 5 3 1,2 1,2
3 1] 6 4 1,4 1,3
4 A 7 5 1,6 1,4
5 \ 8 6 1,8 1,5
6 VI 9 7 2,0 1,6
7 Vil 10 8 2,2 1,7
8 Vil 11 9 2,4 1,8
9 IX 12 10 2,6 1,9
0 X 13 11 2,8 2,0
6 B 6 B
B
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3apaya 6

Ban peayktopa aenaet n 060poToB B MUHYTY U nepeaaet molwHocTb N KBT. Ha Ban
HacaeHbl ABa NPsAmMo3ybbix 3ybuaTbix Koneca anameTtpamm D, u D, (puc. 6). Ha Kaxkgoe
KONeco AencTByeT oKpyKHoe ycunune P, (HanpaBaeHHOE NO KacaTeNbHOM K OKPYMKHOCTU
Koneca) n pagnanbHoe Pr (HanpaBneHHOe NO paguycy K LEHTPY Koneca), npuyem
M3BEeCTHO, YTo Pr= Py thO0 =0,364 Py_Yr/ibl HAKNOHA OKPYKHbIX YCUINM K TOPU3OHTY O ANA
ycunumn Pion B ana ycmnmna P,y TpebyeTcs :

1) onpenennTb MOMEHTbI , MPUNOMKEHHbIE K 3y6YaTbiM Konecam , N0 MOLWHOCTU U YnUCay
obopoToB Bana;

2) NOCTPOUTDL 3MIOPY KPYTALLMX MOMEHTOB My, ;

3) onpeaennTb OKPYKHbIe YCUANSA, AeNCTBYlOWME Ha 3ybyaTble Kosieca No HageHHbIM
MOMEHTaM M 3aJaHHbIM AnameTpam Konec Dy un Dy;

4) onpenenntb paguanbHble YCUANA NO HAMAEHHbBIM OKPYXKHOCTAM;

5) onpegenuTtb cunbl , U3rnbatoLLme Ban B BEPTUKA/IbHOM U TOPU3OHTA/IbHOM NAOCKOCTAX
(Bec Konéc 1 Bana He y4YnTbIBATD) ;

6) nocTponTb 3MtOpPbl M3rMbBAIOLLMX MOMEHTOB OT BEPTUKAIbHbIX Mgepr M OT
rOPU30HTaNbHbIX CnA Moy, ;

7) noCcTpouTb aNOPYy CYMMapPHbIX N3rnbatoLwmx MOMEHTOB, NO/Ib3yACb GOPMYNOW

Mwu3sr ;

8)paccmatpumBas anopbl MKp 1 MU3T, HAUTM ONAacHOE CeYEHNE M ONpPeaennTb BeIMUUHY
MaKCMMaIbHOro PacYeTHOro MOMEHTA MO TPETben TEOPUM NPOYHOCTU No popmyne

Mpacu. ;

9) no nosyYeHHOMY pac4eTHOMY MOMEHTY noAobpaTb AnameTp Banad npu [P ]=70
mlla.



[aHHble B3ATb U3 Tab.7
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Tabnnua 7
No Cxema N, n, A na o a, B,
CTpoKu Ha KBT | 06/MWH M CcMm CcMm 0 0
puc.6
1 I 10 100 0,80 12 22 10 10
2 Il 15 150 0,85 14 24 20 20
3 [l 20 200 0,90 16 26 30 30
4 v 25 250 0,95 18 28 40 40
5 \Y 30 300 1,00 20 30 50 50
6 VI 35 350 1,05 22 32 60 60
7 Vi 40 400 1,10 24 34 70 70
8 Vi 45 450 1,15 26 36 80 80
9 IX 50 500 1,20 28 38 90 90
0 X 55 550 1,25 30 40 0 0
B 6 B B 6 B 6 B
3apava 7

YyryHHbIN KOPOTKUIN CTEPKEHD, NONEPEYHOE CeYyeHMe KOTOPOoro n3obpakeHo

Ha puc.7 cXKMMmaeTca cuiol P, NpUAoKEHHOM B TOYKE A M HanpaB/ieHHOM

napannenbHo ocu CcTep:kHa. TpebyeTca:

1) BbIYNC/INUTb INaBHblIE UEHTPA/IbHblEé MOMEHTbI UHEPUUUN CEYEHUNA N KBAAPATbI

rnaBHbLIX PaanycoB UHeEPLUN,

2) HANTW OTPE3KMK, OTCEKAEMbIE HYNEBOW IMHUENM HA I1aBHbIX LLEHTPAIbHbIX OCAX

UHepLunn,

3) Bbl4epTUTbL B MacluTabe ceyeHne, NoKasaTb Ha YepTeKe HYNEBYHO JIMHUIO U

YCTaHOBUTb TOYKKN CEYEHUA, B KOTOPbIX ,D,EﬁCTBYET Hanbonblmne HanpAaxXeHunAa

PacCTAXXeHUA U CXHaTUA,



4) onpeAennTb 3TU HANPAXKEHMA , BbIpa3mB UX Yepes P n reomeTpuyeckue
XapPaKTEPUCTUKU CeYEHUS;

5) HaliTM aonyckaemyto HarpysKy [P] npu 3agaHHbIX 4ONYCKAaeMbIX HAaNPAXEeHUAX
ONA YyryHa Ha pacTsxkeHne [Po] M Ha cxkaTtme [o] ;

6) BbIYMCNUTb HAMNPAXKEHUN B TOUKE B OT AeNCTBUA A0MYCKaeMOoMn HarpysKku.
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[aHHble B3ATb M3 Tab.8

Tabnnua 8
No Cxema no Q, [op], [o:],
CTpokmu puc.7 CcMm MTMMa MMa
b,
cm
1 I 2 3 21 60
2 Il 3 4 22 70
3 1 4 5 23 80
4 v 5 6 24 90
5 Vv 6 7 25 100
6 VI 7 8 26 110
7 Vi 2 3 27 120
8 VI 3 4 28 130
9 IX 4 5 29 140
0 X 5 6 30 150
B 6 B 6 B
3agava 8

CTaNbHOW CTepyKeHb ANUHOM [ cxknmaeTca cunoit P (puc.8).
TpebyeTcsa HaNTK pa3mepbl NONEePEYHOro CeYEHUs NPKU AO0NYCKAEMOM HaMNPAXKEHUN Ha

npoctoe cxkatme [T ]= 160 MMNa. JaHHble B3sTb U3 Tab6.9.
YKA3AHMUE. PacyeT npom3BoANTbL METOA0M NOC/IeA0BaTENbHbIX NPUBANKEHUN,

nepBOHa4YaNbHO 3a4aBLWNCb KoapPuumeHTtom P=0,5.
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Tabnnua 9

No Cxema P, [ N Cxema P, L,
CTpoKu no KH M CTPOKMU no KH M
puc.8 puc.9
1 I 100 1,8 6 VI 350 2,3
2 Il 150 1,9 7 Vi 400 2,4
3 1 200 2,0 8 VIII 450 2,5
4 v 250 2,1 9 IX 500 2,6
5 \Y 300 2,2 0 X 550 2,7
B 6 B B 6 B
3agaya 9

OnAa 3agaHHbIX cxem 6anku (puc.46) u ctaTuyeckm onpeaennmmon pamsl (puc.9)

TpebyeTca :

1) NocTpouTb 3MOPbl U3rMBAKLLMX MOMEHTOB OT 3a4aHHOM HArpy3Ku;

2) NopobpaTtb 13 pacueTos Ha M3rnb npu [¢ ]= 160 MIla ctanbHOM ABYTaBP;
3) Onpegenutb nNo BepewarmHy npornb m yron nosopoTa cevyeHma 6ankm B Touke C,

a 4nAa pambl —yrosl noBopoTa cevyeHnA Cwnu BEPTUKA/IbHOE N TOPNU3OHTAJ/IbHOE

nepemeuweHme To4km D ; 3HaueHMe moayna ynpyroctm NpuUHATb PAaBHbIM 2*%10°

MMa, a BeAMYNHY MOMEHTA MHEPLIMM B3ATb ANA NoaobpaHHOro AByTaBpa u3

CopTamMeHTa.
[NaHHble B3Tb U3 Tabn.5 1 10

Tabaunua 10

Ne Cxema | q, L, h, N Cxema a, L, h,
Ctpoku no KH M M CTPOKU no KH M
puc.9 M puc.9 M

1 | 6 2,1 1,2 6 VI 11 3,6 2,7
2 [l 7 2,4 1,5 7 VII 12 3,9 3,0
3 [ 8 2,7 1,8 8 VIl 13 4,2 3,3
4 \Y) 9 3,0 2,1 9 IX 14 4,6 3,6
5 Vv 10 3,3 2,4 0 X 15 4,8 3,9
B 6 B 6 B 6 B 6
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3apava 10
[na yeTbipex OTMeYeHHbIX cTep:kHel dopmbl (puc.10a) TpebyeTca:
1)nocTpouTb NMHUN BANAHUA YCUNWNIA;

2)3arpy3unTb AMHUKN BANAHUA HENOABUMKHOM HArpy3Kom gy, PaBHOMEpPHO
pacnpeneneHHom no agamHe Gepmbl, U NOABUMKHON SKBUBANEHTHOM Harpy3Kom
cornacHo rpa¢mkam (pumc.10 6) yctaHOBNEHHOM B HEBbIFOAHbIE MOMOXEHMA «HA
MaKCUMYM» N «Ha MUHUMYM»;

3) BbIMMCAUTL pacyeTHble yeuana Nmax n NMUH Npu 3arpy>KeHmax no nyHKTy 2).
JNaHHble B3sTb M3 Tabn.11

YKA3AHUA. Ha punc.10 6 npmBeaeHbl rpadrKM 3aBUCUMOCTM SKBUBAJIEHTHOM
HArpy3KM Qaus OT OJIMHBI L 3arpy*Kaemoro TpeyrosibHOro y4acTka IMHUKN BAUAHWNA oA
TPaHCNOPTHbIX eanHML Becom G =300 KH npn nonoxeHnun BepLUnHbI IMHUK
B/INAHUA:

1- B cepeauHe, 2- B YeTBepTH, 3- HA KOHLLE 3TOro y4acTKa

3TO cneayeT yyecTb NP BbINOJIHEHUM MYHKTa 2).

Tabnnuya 11
Ne ctpokn Cxema o d, m h, m G, kH o, KH/m
pucyHKy 10
1 | 2,0 2,0 100 5
3 1l 2,4 2,2 140 7
1 Y, 2,6 2,3 160 8
5 Vv 2,8 2,4 180 9
6 Vi 3,0 2,5 200 10
7 Vi 3,2 2,6 220 11
8 Vil 3,4 2,7 240 12
9 IX 3,6 2,8 260 13
0 X 3,8 2,9 280 14
B 6 a 6 B
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