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METOJANYECKHUE YKA3ZAHUSA U 3AJTAHUSA
JUTSI pacyeTHO-TPaUIECKUX paboT
10 JUCIIUTLIINHE
«ConpoTHBIIEHNE MATEPUATIOBY
Yacts 1

OO0umue ykazaHusi 10 BBINOJHEHUIO pacyeTHO-TpaguiecKoii padoTsl

HcxonHble naHHBIE K 3ajjauaM, BKIIOYEHHBIM B pacueTHO-rpapuuecKyro padoTy, BbI-
OMparoTCs CTYIEHTOM COIVIACHO MHJAMBHYyaJIbHOMY BapuaHTy. BapuaHT, KOTOpBIN Npen-
CTaBJIIET HAOOP U3 UeThlpex HU(p, KAXKIOMY CTYJEHTY YKa3bIBA€TCs IPENOI1aBATEIIEM.

CoOTBETCTBYIOIIME HUCXOAHBIE JaHHbIE OepyT U3 TAOJIUIl CIEAYIOIUM 00pa3oM: IO-
PAOKOBBIA HOMEp UU(PBI B BAPUAHTE COOTBETCTBYET HOMEPY MPOHYMEPOBAHHOIO CTOJIO-
1a, a cama 1udpa o3HayaeT HOMEp CTPOKHU B TaOJIHUIIE.

Hanpumep, nns Bapuanta 0762 B 3agade Nel HeoOXoaumo B34Th U3 TaOmuibl 1 cie-
IYIOIIME JTaHHBIE.

0 7 6 2
- (=) 4 b # ITopsAaKOBBIH HOMED IHQPEI B BapHaHTE
2| | 2| £ | Ladpa
= = 1 2 3 +
2 3 o 2. | BapHaHTa -
= S I = P,/P| l/a | P,/P | P,/P | NecxeMsl
S S = =
= g I 2 1.0 1 3 I
, 2 2 40 2 2 ={ II
5 g &
é = 3 3 1.5 3 1 I
o
5 < 4 -3 | 25 -1 | -3 IV
s | =
2 5 4 3.0 -2 -2 VvV
2 6 420 3—=(-1) I
= F ——0—>(2)| 3 I
= 8 -1 3,0 1 -2 I
= 9 2 | 1,5 | 4| 1 v
' o—(—2 | 20| 2 | 4 v
OTu 1aHHbIe yA00HO 3aMucaTh B BUAE TaOJIULIBI.
0 7 6 2
p,/P l/a p,/P pP;/P Ne cxembl
—2 2,0 2 -1 I
Takum obpazom, npu BapuantTe 0762 MOTyUUSIU CIAEAYIONTUE UCXOAHBIC JAHHBIC K 3a-
nade Nel: P, = —2P (MHHYC O3HA4aeT, 4YTo Ha cXxeMe cuily 2P Heo0X0JIMMO MPUIIOKUTH B
MIPOTHUBOIIOJIOXKHYIO CTOPOHY, a 3HAaK MUHYC — omycTuTh), | = 2,0a, P, = 2P, P, = —P,
cxema II.

I[aHHBIG 10 MaTCpuajliaM K 3aJa4aM MOXKXHO B3ATb U3 ITPUIIOKCHUS 1.
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3agauu, BHIMIOJIHEHHBIE MO MUCXOJHBIM JAHHBIM, HE COOTBETCTBYIOIIUM HHAUBUYaTb-
HOMY BapHaHTy CTYJI€HTa, HE IPUHUMAIOTCS.

B Hauane kax7oi 3aaul TOJDKHBI ObITh MPUBEACHBI: (paMHUIIUS U TPYIIA CTYACHTA;
HOMEp 3a/la4yM; KPaTKUH TEKCT YCIIOBUS; aKKypaTHBIM 3CKU3 M TaOJIUIla UCXOAHBIX JaH-
HBIX, OIPENEISIONINE YCIOBUE 3a/1a4i B COOTBETCTBUM C BapuaHToM. [loTom coctaBisier-
Csl pacyeTHasi CXeMa y>Ke ¢ MPUHATBIMU MapaMeTpaMu UCXOAHBIX JaHHbIX. Ha pacuerHoi
cXeMe, BBITIOJHEHHOW ¢ coOnoeHneM MaciiTtada JUIMH, BCE YKa3aHHBIE pa3Mephl U
Harpy3Ku JOJKHBI ObITh BEIPAKEHBI Yepe3 TaHHbIC BapyuaHTa. Te pa3Mepbl WK Harpy3Ku,
KOTOpBIE COIIACHO NPUHATOMY BAapUWaHTy PaBHbI HYJNIO, YKa3blBaTb HE HyxHO. Jlaiee
CJIEyET TEKCT PELICHUS U OTBETHI HA MOCTABJIEHHbIE B 3a7a4e BONpockl. OCHOBHBIE 3Ta-
bl pEUICHUS 33]1a4M JIOJDKHBI COMPOBOKAATHCS KPATKUMU CJIOBECHBIMHU MOSICHEHUSIMU.

Pemienue 3a1a4 peKOMEHIyeTCs BBITIOIHATH B 00IIeM BU/IE (B anreOpandeckoi u Oyk-
BEHHOU (popme), MOJCTaBIsAs YMCIOBBIE 3HAUEHHUS B pacyeTax BEJIMYWH JUIIb JJIA MMOJY-
YEHUs OKOHYATEJBHOTO pe3yiibTara. B Tex ciydasx, Korjaa Takod MyTh CTAHOBUTCS TPO-
MO3JIKMM, MOKHO BBOJHTH IPOMEKYTOUYHBIE BEIIMYMHBI, KOTOPHIE HCIOJIB3YIOTCS 3aTEM
JUIsl OKOHYATEJIbHOTO OTBETA. B MpPOMEKYTOUHBIX BEJIMYHMHAX, €CJIM 3TO BO3MOYKHO, YHC-
JIOBBIE 3HAYECHMS I€J€CO00pa3HO 3aluChiBaTh B BUie Apoou. Kaxaplii MyHKT perieHus
JOJDKEH TpU HEOOXOAMMOCTH COJIEP)KaTh BCIOMOIATEIbHbIE UYEPTEKU WM 3CKHU3BI, pac-
4YeTHYIO0 (popMyiy B oOLIEM BUJE, U BBIPRXKCHHYIO Y€pe3 UCXOAHbIE JaHHbIC, WM paHee
BBEJICHHBIE IIPOMEKYTOUHBIE BEIMUMHBI, UNCIOBOE MMOBTOPEHUE 3TOU (HOpMYIIbI (€Ciau 3a-
Java pemaeTcs B unciaax) u orBeT. GopMyIibl ISl ONPEAEIICHNUs TEOMETPUUYECKHUX XapaK-
TEPUCTUK TPOCTHIX CCUCHUI NPHUBEACHBI B MPUIIOKEHNN 2. B MpOMEKyTOUHBIX U OKOHYA-
TEJIbHBIX OTBETAX HEOOXOAMMO MPOCTABISATH Pa3MEPHOCTh MOIYy4YaeMbIX BeauuuH. [lpu
ATOM HUCIIOJIb3YETCs MEXAyHapoaHasa cucrema eauunn CH.

He crnenyeT mpoBOAWTH BBIUMCIEHUS U MOJy4YaTh pPe3yibTaT C HEONpaBAaHHO OOJIb-
MM YHUCJIOM 3Havamux nudp. B npemnaraeMbix 3agayax peKOMEHIYeTCsl MPeICTaBISATh
pE3yNbTaThl BRIUUCIECHUHN ¢ TpeMs 3Havanmmu nudpamu. VckiaoueHne cocTaBisitoT 3a/1a-
4y, TPeOYIOIMEe PeIIeHUsI CUCTEMBI alredpandeckux ypaBHeHH. B aTux 3amagax BbI4mc-
JeHue Kod(h(PUIHEHTOB CUCTEMBI U €€ PELICHUE BBIMOJIHAIOTCA ¢ TOYHOCTBIO 10 YETHIPEX U
6onee 3Havamux uudp. [lpu momcraHoBke B (HOPMYIBI UCXOTHBIX JAHHBIX BCE YHCIIA
HEO0OXO0MMO 3alUChIBATh B BUJIE JECATUUHON ApOOU U B COOTBETCTBUU C MOCIIEI0BATENb-
HOCTBIO, YKa3aHHOU B (popMmyIie, Hanmpumep:

| 3M__s[3-500-108
02[t] . o02-30 o770 MW

1255 Ml 1252 500-10%-20-10 180
Pmax = 2E2Gge = T4t T g 104 - 64t

OxoHYaTeIBHBIN PE3YNIbTAT PEIICHUS 3a7a4i HEOOXOIUMO OKPYTJISITH B COOTBETCTBUU
C TOYHOCTHIO MCXOIHBIX JAHHBIX U C BO3MOXXHOW TOYHOCTHIO BBIYMCIICHUH. 3HAUCHUS T10-
JTy4EHHBIX JTMHEWHBIX Pa3MEpOB CIEAYET OKPYTJIATH 10 OMMKaMIIero 3HaueHus, peKOMEeH-

ayemoro 'OCT 6636-69 «HopmasnbHbIe THHEWHBIC pa3MepbD» (MIPUIOKEHHE 3).
PacuetHo-rpadudeckas pabora opopmiisieTcss Ha CTaHAAPTHBIX JUCTaX Oenoi Oymaru
dbopmata A4 Ha OHON CTOPOHE KAXKIOTO JIUCTA C OCTABJICHHEM IOJIEH (JIEBOTO — IITUPH-

= 0,536 rpag,.

2
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HOM 20 MM (AJi1 MOAIIMBKH), OCTAIBbHBIX — 5 MM). TekcT (c ¢popmynamu) HabupaeTcs B
penakrope Microsoft Word pycudunupoBanaeiv mpudrom Times New Roman pazmepom
14 0t ¢ oguHApHBIM MEXCTPOYHBIM HMHTEpBajoM. KpacHas cTpoka ab3ana HaOupaeTcs ¢
orctynioMm 0,7 cMm. JlomyckaeTcsi BBIMOTHATh TEKCT PYKOMUCHBIM CTIOCOOOM (UepHOMU mac-
TOW M aKKypaTHBIM IOHATHBIM TIOYEPKOM) C BBICOTOH OyKB He MeHee 5 MM. UepTexw, u
AIIOPHI BBIMOJIHIIOTCS C IPUMEHEHUEM YEPTEKHBIX MHCTPYMEHTOB (WJIM C IPUMEHEHUEM
COOTBETCTBYIOIIUX I'papUUECKUX PENAKTOPOB) M € COOJIIOIEHUEM MACIUTAOHBIX COOTHO-
meHuid. [Ipumep oopmieHus npuBeaeH B NPUIOKEHUH 4.

BBIITOJIHEHHBIE M NIPUHATHIE MIPENOJABATENEM 3a1a4d CIIMBAKOTCA C TUTYJBHBIM JIM-
CTOM B IIJIACTHKOBYIO IaIKy-CKOPOCIIMBATENb (C MPO3pavyHOil BEpXHEN 00JI0KKOW) U 3a-
IIMINAOTCS y IPENOAaBaTeIs.
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3agaua Nel
KOHCONBHBIN CTEpKEHb HArPYXKEH COCPENOTOYCHHBIMU cuiiamu P, P,, P; (puc. 1).
Onpenenuth Npu TNOMOIIM METOAA CEUEHUN BHYTPEHHUE CHIJIOBbIE (PaKkTOphl B

HOIIEPCYHOM CEUCHUH, YAaJICHHOM Ha paccTosiHUE | 0T CBOOOIHOTO KOHIIA CTEPIKHS.
JlaHHBIC B3SATHh U3 TAOIHIHI 1.

P, _
| 1
RN
a P,
P3
! I
!
P, / !
P

11 v

| al/?

Puc. 1. K 3amaue Nel
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Tabmuna 1. Ucxoaueie nanublie mia 3agadu Nel

[TopsinkoBeIi HOMEp UG PHI B BApHAHTE
Hudpa 1 2 3 4
PPHEE L p/p | 1Ja | PP P,/P | Necxemm
1 2 1,0 1 3 I
2 —2 4,0 2 2 I
3 3 1,5 3 1 Il
4 -3 2,5 -1 -3 \
9) 4 3,0 —2 —2 \Y
6 —4 2,0 -3 -1 I
7 1 4,0 2 3 I
8 -1 3,0 1 —2 i
9 2 1,5 —4 1 \
0 —2 2,0 —2 4 \Y

Meronnueckue ykazaHusl.

1. M300pa3uth pacyeTHyI0 CXEMy CTEp>KHs (B 3aJlaHWM UCIOJIb30BaHa (PPOHTAIBHAS
W30METpPUYECKasl TPOCKIIMS), yKa3aB Ha HEl HArpy3Ky M pa3Mepbl, BHIPRKCHHBIC 4Yepes3
JaHHBIE BApUAHTA.

2. Ucnonb3yst METOJ ceueHui, n300pa3uTh OTCEYEHHYIO YacTh CTEP)KHA C AEHCTBYIO-
1Iei Ha Hero Harpy3Ko# U MoKa3aTh BCE BHYTPEHHUE CUIIOBbIE (PaKTOPHI B paccMaTpUBae-
MOM CEYEHMH.

3. CocTaBUTh YpaBHEHUS PABHOBECHUS JIJIsl OTCEUEHHOM YacTU CTEPIKHS:
OTC.4 OTC.4 OTC.4 OTC.4 OTC.4 OTC.4

DB=0 Y R=0; ) B=0 ) M,=0; ) My=0; » M, =0,

1 OTIPEICTNTh 3HAYCHUSI BHYTPEHHUX CHUJIOBBIX (DaKTOPOB MO BEJTMYMHE U 3HAKY (B JOJIAX
P — 111 HOpMaJIbHOM U TTOTIEPEYHBIX CHII U B IOJISAX Pa — JU1st KPyTSAIIETO U U3THOAIOIINX
MOMEHTOB).

4. TIpocTaBUTh Ha CXEME pacCUNTAHHBIC 3HAUCHUS BHYTPCHHHUX CHUJIOBBIX (PaKTOPOB C
Y4E€TOM HX 3HAKOB.
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TaOIUIBI 2.

3apaua Ne2

KoHconpHBIN cTEpkeHb (pUC. 2) HArpy>KeH PaBHOMEPHO PACTIPEICICHHBIMA Harpys3-
KaMU MHTEHCUBHOCTBIO (1 U (5 U COCPEOTOUYCHHBbIMU cullamu Py, P,, P; (BeIWYUHBI CUI
3ananbl B noisx ql). Iloctpouts smopy HopManbHOUM cuiibl. VicxoaHble JaHHBIE B3STh U3

P /})2 /q] / 7 7 /Pl /ql /qz P
;—-—4-———/——-————#——-‘-2 ;-u—*L-—-——/—-————-‘j‘-—‘-—»z
! a b VA a b
I 1
p I% /% Pz . 7 /ql ,Pl lqz P
«1-———/——-—"——#“4—--7// /-———/————4—--“—/_—‘-»2
7
a b 4 Ao a [ b
I AV
P
p 4, £3 l% 7
«1—’——/———— --——-—-/‘—‘-7//
7%
/ b ¢
V
Puc. 2. K 3amaue Neo2
Tabmuua 2. Vicxonasle naHubie U 3agaun No2
[TopsiikoBeIil HOMEp UG PHI B BApUAHTE
Hudpa 1 2 3 4
BapuaHTa
P P,/ql | a/l | q,/q9 | q2/q | b/l | P,/ql | Ne cxemnl
1 -1,0 1,0 -1 1 2,0 2,0 I
2 2,5 1,5 2 —2 15 2,5 I
3 -2,0 2,0 1 —2 2,5 1,0 11
4 1,5 2,5 -2 1 10 | -15 AV
5 -1,0 3,0 1 2 1,0 3,0 V
6 1,5 2,0 -1 2 15 -2,0 I
7 -2,0 2,5 2 -1 2,5 15 I
8 3,0 1,0 -2 -1 20 | -1,0 i
9 -1,5 1,5 -1 1 15 2,0 v
0 2,0 2,0 1 2 1,0 | 3,0 Vv
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Meroanyeckue ykazaHusl.

1. N3o6pa3uth ¢ cobmoeHneM mMaciirada ITHH PaCYeTHYI0 CXeMY CTEPIKHS, BBIPA3HB
JUITMHBI €T0 YYacTKOB B JOJSIX [, COCPEIOTOUCHHBIE CUIIBI B JAOJSX gl M pacnpeeieHHy 0
Harpy3Ky B JI0JISIX .

2. OnpenenuTh OMOPHYIO PEAKIUIO B dKECTKOM 3a/1eTIKe.

3. ITocTpouTs 3mr0py HOpMaIbHOU cUibl AN

a) pa30UTh CTEPKEHb HA YYACTKH;

0) omnpenenuTh ¢ MOMOUIBI0 METO/Ia CEYECHUM, 3HAUCHHS HOPMAJILHOM CHIIBI B HaYale u
KOHIIE KaKJIOTO y4acTKa CTEPKHS;

B) OTJIOKUTH B MacmTabe (B J0x ql) ¢ yueToMm 3HaKa HaiJIcHHBIC 3HAYCHHS HOP-
MaJbHOW CHUJIBI B BHJI€ OPAMHAT K OCU CTEPKHS; IOCTPOUTH 3IIOPY, COSTUHUB KOHIIBI Op-
JAMHAT HA KaXXJIOM y4acTKe MPSIMBIMU JIMHUSMU;

') IPOCTAaBUTh 3HaKHU (+, — ) Ha AMIOpE.

4. 3anucaTh 10 a0COJIIOTHOW BEIMYMHE 3HAYEHUE MAKCUMAJIbHON HOPMAJIbHOM CHJIBI
|N| max, ACHCTBYIONICH B CEUCHUAX CTEPIKHSL.

[Tpumeuanue. DnOpbl HOPMAIBHBIX CHUJI MOKHO HOCTPOUTH KCIOJIb3YIO MpaBuia Io-
CTPOEHHSI IMIOP, BHITEKAIONINX M3 WHTETPANTbHO-AU(PPEpEeHIINATbHBIX 3aBUCUMOCTEN MEX-
Ay BHYTPEHHHMH CHJIOBBIMHU (PaKTOpaMu U BHEILIHEH Harpy3koiut (cMm. temy «lleHTpanpHoe
PaCTSDKEHHE U CKaTHUe).
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3amaua Ne3

KoHconpHBIN cTepkeHb (puc. 3) HArpy>KeH PaBHOMEPHO paCIPEACIICHHBIM QMM W
COCPeIOTOYEHHBIMU M; u M, OKpy4YMBAIOIIMMH MOMEHTaMHU (BEJIMYHMHBI MOMEHTOB
3aJlaHbl B JIOJIIX ml, Tie M — WHTEHCHUBHOCTH pacmpeeneHHoro MomenTa). [loctpouts
AMIOPY KPYTAIIUX MOMEHTOB. VICXO/MHBIE TaHHBIC B3STh U3 TAOIHIIBI 3.

m M,

a®®®g

om M1 ®M m
®®é®g 5060«
@@@@g 8@@@04

a / b

|
M, M, am

YJOJOJO,

%@@@%é@@@

PRI
[ a b
v
M,
zglizgli g

N

Puc. 3. K 3amaue Ne3
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Tabmuna 3. cxoaubie naHHble 11a 3agaqdu Ne3

[TopsinkoBeIi HOMEp 1TUGPHI B BApHAHTE
Hugpa |77 2 3 4
BapHaHtd) g M, /ml a/l Ne cxembl b/l M, /ml
1 1 -1 1,5 I 2,5 3
2 -1 —2 2,0 1 3,0 -1
3 1 1 2,5 i 1,5 —2
4 2 —2 3,0 \Y 2,0 2
9) -1 -3 1,0 V 1,0 1
6 —2 2 2,0 I 1,0 -3
I 1 1 1,5 1 1,5 -1
8 —2 -1 1,0 i 2,0 2
9 -1 2 2,0 \Y 2,5 —2
0 2 3 2,5 V 3,0 1

Meronnueckue ykazaHusl.

Ota 3a7a4a BINOJIHIETCS aHAJOTMYHO 3aaaue Ne2.

1. N306pa3uts ¢ cobmoeHneM MaciTada JIIMH PacyeTHYIO CXEMY CTEpPIKHS, BbIpa3UB
JUIMHBI €70 YYacTKOB B J0JISIX [, COCpeIOTOUEHHbIE MOMEHTHI B I0JIIX Ml U pacnpeneneH-
HBIII MOMEHT B JIOJISIX M.

2. OnpenenuTb OMOPHYIO PEAKLUIO B dKECTKOM 3a/1eTIKe.

3. ITocTpouTsk 3MIOPY KPYTAILIUX MOMEHTOB JM:

a) pa3OUTh CTEP)KEHb HA YUACTKU;

0) onpenenuTh ¢ MOMOIIBIO METOJIa CEUEHUI 3HaYEHUsl KPYTAILIEro MOMEHTAa B HayaJie
Y KOHLE KaKJOT0 YYacTKa CTEPIKHS,

B) OTJIOXKUTH B MacmTade (B 0ysX ml) ¢ ydeToM 3HaKa HaWICHHBIC 3HAYCHUS KPYTS-
IIEr0 MOMEHTA B BUJE OPAMHAT K OCH CTEP>KHS; IOCTPOUTH SIIOPY, COETMHHUB KOHIIBI Op-
JUHAT Ha KaXJIOM Y4aCTKE TMPSIMBIMH JIMHUSMH.

4. 3anucaTh 10 a0COMIOTHON BEJIMYMHE 3HAYEHUE MAKCHMAaJIbHOTO KPYTAIIEr0 MOMEH-
Ta |My|max> IEACTBYIOIIETO B CEUCHUSIX CTEPIKHI.

[Ipumeuanue. DMOpbl KPYTAILIUX MOMEHTOB MOKHO IMOCTPOUTH MCIOJIb3YIO MpaBUiia
MOCTPOEHUSI 3II0pP, BBITEKAIOIIUX W3 HMHTErpaibHO-IU(PepeHIMaTbHBIX 3aBUCUMOCTEN
MEXy BHYTPEHHUMH CWJIOBBIMU (PaKTOpamMH U BHEIIHEW Harpys3kou (cMm. temy «Kpyue-
HUEY).
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3agaua Ned
KonconpHas Oanka HarpyxkeHa (puc. 4) COCpEeIOTOUYEHHBIMU CHUJIAMU U MOMEHTaMU
(3amaHHBIMU COOTBETCTBEHHO B J0yiAX P u Pl). IlocTpouTh 3MIOpHI MOMEPEUYHON CHIIBI U
M3ru0aroIero MoMeHTa. McxonHple TaHHbIE B3STh U3 TaOIUIIbI 4.

M, M, M, M, M, M,
7 =) / i,
P, P, / P, Py
[ a b / a b
| | [ |

| 1
Mo M, M, Mo M, M
7 ) 7 w7
Pl PZ 4 PZ Pl
a b [ / a b
I | | |
I vV
M, M, M,
Nolviy,
P, P,
a b [
| |
V
Puc. 4. K 3amaue Ne4
Tao6muua 4. Vcxonusle nanubie 11t 3agaun Ned
[TopsiikoBeIil HOMEp UG PHI B BApUAHTE
Happa | 2 3 4
BAPHANTA | b /p | My/PL| a/L| b/L| P,/P | My/PL| My/PlL| Ne cxempr
1 1 2 2 2 2 0 1 I
2 -1 -2 1 3 -1 -1 0 I
3 2 1 1 3 3 0 1 i
4 -2 -1 3 1 2 -1 0 v
5 1 2 2 2 —2 0 —2 V
6 1 -1 1 3 1 -2 0 I
7 -1 -2 2 3 -3 0 -1 I
8 -1 1 2 2 -2 -1 0 i
9 2 1 3 1 1 2 0 AV
0 -2 -2 3 1 3 0 2 V

Metoaudeckue ykazaHus CMOTPETH B 3a7ade Neb.

10
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3agaua Ne5
basika Ha 1Byx omopax (puc. D) Harpy>keHa COCpeIOTOYEHHBIMU CUJIAMH 1 MOMEHTAMH
(3amaHHBIMU COOTBETCTBEHHO B J0yiAX P u Pl). IlocTpouTh 3MIOpHI MOMEPEUYHON CHIIBI U
U3ru0aromero MoMeHTa. JJlaHHbIe B3ITh U3 TaOIHUIIEI 5.

M, M, M,
P n 4
l / 7
|
1
M, M, M,

A,

\)
NSRS

S

s RS e

Q

e
-

e —
OO

B E—

=

N P, noghy 1P
A7 b ! a 7 b a N7l
[ | [ [ |
11 AV
M, M,
P P, Sé
[ b i
| |
Puc. 5. K 3agaue No5
Tabmnura 5. Ucxogusle qanable A 3amayn NeS
[TopsimkoBbIid HOMEp U(PHI B BapraHTE
Hugpa 1 2 3 4
BAPHATTA | No cxemsr | a/l | P,/P | b/L| P,/P | M,/PL| M,/PL| Ms/PI
1 I 1 1 2 | -1 1 0 0
2 1 2 -1 1 1 0 3 0
3 I 2 2 2 2 0 0 -3
4 AV 1 -2 3 | -2 -1 0 0
5 V 2 1 1 2 0 -2 0
6 I 1 -1 3 2 0 0 -2
7 1 1 2 2 | -2 0 0 1
8 I 1 -2 2 1 0 2 0
9 AV 2 1 1 |1 2 0 0
0 V 2 -1 3 1 0 0 -1

Metoaudeckue ykazaHus CMOTPETH B 3a7ade Neo.

11
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rrOaromero MoMeHTa. McxoaHple JaHHbIE B3ATh U3 TA0JIUIILI 6.

3agaua Ne6

KonconpHas 6anka (puc. 6) HarpykxeHa paBHOMEPHO pacIpeesIeHHBIMU U COCPEA0TO-
YeHHBIMM HArpy3KaMH (3aJaHHBIMH, COOTBETCTBEHHO B jaoisax ¢, ql m ql?, rme q —
WHTEHCUBHOCTb paclpeesieHHON Harpy3ku). [IocTpouTh 3Mopbl MOMEPEYHON CUIIBI U U3-

M, g, g9 M, M, g, g, M,
/
7
AP, AP, 7 AP Ap,
a b & a b é
| 1
M, g, M, q, q, M, g, M,
7,
Ap, Ap, 4 Ap, Ap,
a b ¢ a b é
i AV
q q9, M, M,
) =7
ﬂP 1 L 2
a b é
|
V
Puc. 6. K 3amaue Ne6
Taomuma 6. cxomueie qanablie Uit 3aaayu Neb
[TopsiaikoBeIi HOMEp UG PHI B BAPUAHTE
Mudpa 1 2 3 4
PP M /q12 | a/U My /q1?| b/U a1/q | aa/a | c/U| Py/ql| P,/ql| Ne cxemer
1 -2 2 3 2 0 —2 2 —2 0 |
2 -3 1 2 2 0 -1 1 0 1 I
3 1 2 -3 1 0 2 1 -1 0 i
4 -1 1 1 1 0 1 2 0 1 v
5 3 2 -2 1 2 0 1 0 2 V
6 2 1 3 2 1 0 2 2 0 I
7 1 2 1 1 -1 0 1 0 -2 I
8 —2 1 -1 1 -2 0 2 -2 0 i
9 2 1 -2 2 0 2 1 2 0 v
0 -3 2 2 2 -2 0 2 0 -2 V
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Meroanyeckue ykazaHusl.

1. M3006pa3uth ¢ cobmoaeHneM MaciTaba JUIMH PacuyeTHYI0 CXeMy OayKv, BBIPA3HB
JUIMHBI €€ YYaCTKOB B JIOJIAX [, pacrpeneneHHy0 Harpy3Ky B JOJSX ¢, COCPEIOTOUYCHHbBIE
CHIIBI B I0JISIX gl ¥ COCPeOTOYEHHBIE MOMEHTEI B 101X L2 (B 3amagax Ned u Ne5 cunbl u
MOMEHTHI BBIpaKaroT B 10JsiX P u Pl).

2. Onpenenuth OnMopHBIE peakiui. OMOpHBIE PEAKIIUU B JBYXOIOPHBIX OaKkax peKo-
MEHJIYETCS ONPENCIISITh U3 YPAaBHEHUI PABHOBECUS MOMEHTOB OTHOCHUTEIHHO IIAPHUPHBIX
OIIOp, & YpaBHEHHE PAaBHOBECHS MPOCKIIMU CUJI HA BEPTUKAIBHYIO OCh ),y = 0 HCIOJIB30-
BaTh JUIsl MPOBEPKU (OHO JOJIKHO YAOBJIETBOPATHCS TOXKIECTBEHHO).

3. IocTpouTts 3mr0pbl NonepeyHoi cuibl IQ U uzrudaromero momenta IM, (och x
MEPHEHANKYJIIPHA INIOCKOCTH YepTEXka, IO3TOMY Ha PACUETHOM CXEME OHA MPEACTaBIsAET-
Cs1 TOYKOM, COBIAJIAIOIICH C IIEHTPOM TSIKECTHU MOMEPEUYHOTO CEUCHUSI OAIIKN):

a) pa30uTh OaNKy Ha YYaCTKHU;

0) ompeaenuTh ¢ MOMOINIBI0 METOJa CEYCHUI 3HAYEHUS MOIMEPEYHON CUJIBI U U3rubda-
IOIIIETO MOMEHTA B HA4YaJIe U KOHIE KaXKJIOr0 y4acTKa,

B) OTJIOKUTH Ha 3mrope IQ B MaciiTadbe ¢ y4eTOM 3HaKa HaiJeHHbIC 3HAYCHUS TOIe-
pEUYHOI CUJIBI B BUJE OPAMHAT K OCH DIIOPhI, COCIUHUTH KOHIIbI OPJMHAT Ha KaXKIOM
y4acTKe MPSIMBIMU JIMHUSMH U TIPOCTABUTH 3HAKU (+, — ) Ha dIIOpE.

T') OTJIOXKUTH Ha 3Mmope IM, B MacmTade ¢ yI4eTOM 3HaKa HalICHHbIC 3HAYCHHS U3TH-
OaronMx MOMEHTOB B BUJIE OPAMHAT K OCH SIIOPHI U COCIMHUTH KOHIIBI OPJIMHAT Ha KaX-
JIOM y4acTKe COOTBETCTBYIOIIUMHU JIMHUSAMHU (IIPU OTCYTCTBUU Ha y4acCTKe pacrpesesieH-
HOW Harpy3ku — IpsSIMOM JIMHHWEH, NPU JCUCTBUM PACIIPEICIICHHON HArpy3Ku — IO KBaJ-
paTHO# mapaboJie U BBIMYKJIOCThIO HABCTPEYY HHTCHCUBHOCTH ().

1) €Clid Ha y4acTKe OalKi JIMHUS SMIOPbI MOMEPEYHON CUJIbI EPECEKAET OCh AIIOPHI,
OIPEeIEINTh aOCIMCCY Z, COOTBETCTBYIONIYIO ceueHuio 6anku, B kotopoMm Q(z) = 0 (aHa-
JUTUYECKU WM TpadUUueCcKH), BRIYUCIUTH C TIOMOIIBI0O METO/Ia CEYCHHM IKCTpeMabHOE
3HAUYECHUE M3rMOAIONIEr0 MOMEHTA, JEHCTBYIOIIETO B 3TOM CEYEHHH, U OTJIOKHUThH €ro Ha
AIIOpE.

4. 3anucath 1O a0COJIIOTHOW BEJIMYHMHE 3HAYEHHS] MAaKCUMAJIbHOW MOMEPEYHOU CHIIbI
|Q | max ¥ MaKCHMAaIbHOTO H3rHOArOIIEro MOMEHTa |M, |pax, JACHCTBYIONIMX B CEYEHHUSIX
CTEPIKHSI.

[Tpumevanue. DMOPHI TOMEPEYHBIX CHII M M3TUOAOIINX MOMEHTOB MOKHO MOCTPOUTH
WCTONB3YI0  TpaBWIa  MOCTPOCHHSI  DMIOpP,  BBITEKAOIIMX M3  HHTErPaJIbHO-
muddepeHnnanbHbIX 3aBUCUMOCTEH MEXKIy BHYTPEHHUMH CHJIOBBIMU (DakTopaMu U
BHEIIIHEW Harpy3koiu (cM. Temy «IIpsmoit u3ruoy).
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3amaua Ne/

Jnst cTepKHS NEPEMEHHOIO MOMNEPEUYHOro ceYeHus (puc. /), Harpy>KeHHOTO COCpeo-
TOYCHHBIMH cWiiamMu P;, P, u P; (3agaHHBIMU B JOJsX P), OompeaenuTh W3 pacueToB Ha
IPOYHOCTH U )KECTKOCTH JIOMYCKAEMOE 3HAUCHUE NTapaMeTpa Harpy3ku P. [Ipu HalineHHOM
3HAYCHUU HArPYy3KH P BBIYUCIIHATH IMEPEMENICHUE CBOOOTHOTO KOHITA CTEPIKHS.

[punaTe: matepuan — cranb 40; F = 2 cm?; | = 20 cM; [n] = 2; [Al] = 0,1 mm.

OcTtanbHble JaHHBIEC B3ATh U3 TAOIUIBI / U IPUIIOKEHUS 1.

F P, F, P, F F, P, P, F
P - \ |\ 4 P
1—--—41:————3»——Z 7 I S N S pp—

/ ¢ b a 7 ] a b ¢

| 1|

F, P, P, F F, P, P, F F

\ \ 1\ /
e R ) o

b a ] c 7 / c b a

[ c+b

Puc. 7. K 3amaue No7

TabOmua 7. Ucxogusle qanable Ui 3amayn Ne7

[TopsiikoBeIil HOMEp UG PHI B BApUAHTE
Hudpa 1 2 3 4
BAPHANTA) g /F | Py/P | a/l | Py/P | b/L | Py/P | Necxemmt| ¢/l
1 3,0 2 2,5 -4 10 | -1 I 15
2 1,6 1 2,0 -5 15 | -1 I 2,5
3 1,8 -2 2,5 4 25 | 2 Il 1,0
4 2,0 3 2,0 -4 20 | -2 vV 3,0
5 2,2 1 1,5 -5 10 | -3 Vv 15
6 1,5 -1 2,0 3 15 | 3 I 3,0
7 2,5 -1 2,5 3) 15 | 1 I 2,5
8 2,8 -2 1,5 3) 10 | 2 Il 2,0
9 1,0 -3 2,0 4 15 | -2 v 1,0
0 1,2 2 1,0 -3 20 | -1 Vv 2,0
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Meroanyeckue ykazaHusl.

1. N300pa3uth B MacmTabe pacyeTHYIO CXEMY CTEpPKHS, BHIPa3UB JIIMHBI €€ Y4aCTKOB
B JI0JI5IX | M cOCcpeloTOYCHHBIE CHIIBI B TOJIAX P.

2. Pa36uTh cTep>KeHb Ha yYaCTKHU.

3. [Toctpouts >mropy HopMaIbHBIX ¢ AN (B momsx P).

4. Onpenenuth HOpMalibHBIC Hampspkenus (B qoisix P/F) Ha ydactkax Opyca u 1o-
CTPOUTH 3MIOPY HOPMAIbHBIX HANPSIKEHUHN J0.

5. U3 ycnoBusi MPOYHOCTH JJIsl ONACHOTO CEYEHUSI CTEP>KHSI ONMPEICIUTh JIOIyCTUMOE
3HAYEHHE MapaMeTpa Harpy3ku P.

6. OnpenenuTs NPOAOIbHBIC IEPEMEIICHHUS TIOTEPEUYHbIX CEYCHUM CTEPXKHS (B JTOJIAX
Pl/EF) v mOCTPOMTD SIIOPY MPOIOJILHBIX HepeMerieHui JAL.

7. VI3 ycioBUsl )KeCTKOCTHU (10 OTpaHUYEHUI0 MAaKCUMAJIbHOTO TIEPEMEIICHUs CEeUEeHUN
CTEPIKHS) ONPEIETUTh TOIMYCTUMOE 3HAUCHHE MapaMeTpa Harpy3ku P.

8. [IpuHATH OKOHYATENBHOE 3HAYCHHE JOIMYCTUMOTO 3HAUEHUS TTapaMeTpa Harpy3ku P.

9 Ilpu HalileHHOM 3HAYEHUU HArpy3Ku P BBIUKCIUTH NEpeMelIeHre CBOOOIHOIO KOH-
112 CTEPKHS.
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3amauya Ne8

[Tnockas depma (puc.8), cocrosias u3 Tpex aehOpMUPYEMBIX CTEpXKHEH U abCOIIOT-
HO >KECTKOTO TeJla, Harpy>KeHa COCPEAOTOUYCHHOM CUJION P u pacnpeneneHHOn Harpy3Kkou
MHTCHCUBHOCTHIO ¢. OTpeIeuTh U3 YCIOBHSI IPOYHOCTH TUIOIIAIN TTOTIEPEIHBIX CEUSHUM
CTCPIKHEH, WCIBITHIBAIONINX PACTSDKCHUE WIIM CXKATHE, W yUUTBIBAs, YTO KaXKIBIA CTEp-
KEHb (EpMbI COCTOUT M3 JBYX OJUHAKOBBIX PABHOIOJOYHBIX YTOJKOB, MOI00paTh IS
HUX COOTBETCTBYIOIIHE HOMEPA MPOPUIICH.

[Tpunsate: matepuan — Cranp 5; [ = 50 cM; g = 200 kH/™; [n] = 1,4. Ocranbabie
JTaHHBIE B3STh U3 TAOJUIIBI 8 U IPUIIOKEHHS 1.

S 9 1@
P
/ o ' & s
g p
a b a b 9
| 1| i
/ / 2 /é../gé
q B (04
a
| q
P I p
a
b a 2b
v V

Puc. 8. K 3amaue Ne8
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Tabomuma 8. cxomusie nanabie it 3aaadu Ne8

[TopsinkoBeIit HOMEp UGPHI B BApHAHTE
Hudpa 777 2 3 4
papranTa Ly /U | P,xH | a/l | a,rpag | Cxema | B,rpan
1 1 100 2 25 I 70
2 2 120 1 30 I 50
3 3 150 3 60 Il 45
4 2 130 2 45 Vv 40
5 3 140 1 35 V 25
6 1 180 3 40 I 65
7 3 160 3 55 I 60
8 2 170 1 50 Il 30
9 1 190 2 65 v 55
0 1 200 2 70 V 35

Mertonnueckue yka3zaHusl.

1. U306pa3uth ¢ COOJIIOACHUEM YTJIOB U COOTHOIIEHUS JIJTUH PACUETHYIO CXEMY IJI0C-
KOH (epMbl, BBIpa3uB AJIMHBI B 105X [ 1 cocpenoToueHHyto cuiny P B nonsix ql.

2. OnpenenuTh METOAOM CEYEHU HOpMaJIbHbIE CUJIBI B 1€(POPMUPYEMBIX CTEPKHIX (B
noisx ql).

3. U3 pacuera Ha MPOYHOCTH HAWTH TUIOMIAIH MTONIEPEYHBIX CEUCHUI CTEPKHEM.

4. Cumras, 4TO KaXIblil CTEP)KEHb COCTOUT U3 JBYX OJAMHAKOBBIX PAaBHOOOKHX YyTroJ-
koB, moaoopath mo 'OCT 8509-93 (mpusoxkeHne 5) COOTBETCTBYIONTUI HOMED MTPOQIIIS.

[Ipumeuanue. JIBOWHBIMU JTUHUSIMA Ha PacUYETHBIX CXemaxX 0003HAaYeHbI a0COIIOTHO
KECTKUE CTEP>KHU, pacyeT KOTOPBIX B JAHHOMW 3a/1aue He TpeOyeTcs.
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3agaua Ne9
K cryneHuaroMy Baiy, COCTOSIIEMY U3 YYAaCTKOB C KPYIJIBIM U KOJIBIIEBBIM IOTIEPEY-
HBIM cedeHueM (puc. 9), mpuIokeHbl MOMEHTBI M; u M,. TpeOyercsi onmpeneiauTh U3
YCIIOBUM MPOYHOCTH U KECTKOCTH HEU3BECTHBIE pa3Mephl Bajla U MpU HAWJACHHBIX pa3me-
pax BBIYUCIUTH (B rpaaycax) yroj 3akpy4ruBaHus CBOOOIHOTO KOHIIA Opyca.
[Mpunsate: M =500 Hm; [06] = 2,0 rpan/m; [ =30 cm; marepuan — Crans 20;
[n] = 2. OcransHbie naHHBIE B3STH U3 TAOIHIIBI 9 U IPUITOKEHUS 1.

QM| | M@~ RIMQ | ME
—TrT—1 1 1 | S et s H
/

Y b a ‘%9 ! p D 4 ! ‘%9
| | |
| I
®MIE M2® o / Q Mz(;)@ ,GOQ Ml@

— 1 = —
i} - —EEFE 4 1 _ . e N
%

q) i a CP b a QP i b 89
I | | |
1l \Y;

ANy Q A/[z@”ﬁ Ml@
AT _ _
7 e et

Puc. 9. K 3amagye Ne9

Tabmuua 9. Mcxonasle nanusie Uit 3agaun Ne9

[TopsinkoBbIit HOMEP U(PHI B BAPUAHTE
Hudpa 1 2 3 4
BAPHARTA 1 hy s | a/l | My/M | Necxemsr | b/l | My/M | dy/d
1 1,2 1,5 2 I 4,0 -4 0,9
2 14 2,5 1 ] 3,5 -5 0,8
3 1,6 2,5 3 Il 3,0 4 0,7
4 1,8 3,0 -2 vV 2,5 -4 0,6
3) 2,0 2,5 -1 V 2,0 -3 0,5
6 1,5 3,0 1 I 1,5 3 0,5
7 2,1 3,5 —2 I 3,0 3) 0,6
8 1,9 2,0 -1 Il 2,0 5 0,7
9 1,3 2,0 2 vV 2,5 4 0,8
0 1,7 1,5 -3 V 3,0 -5 0,9
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Meroanyeckue ykazaHusl.

1. U3o0pa3uth B Macmrabe pacueTHYIO CXEMYy CTEPIKHS, BBIPA3UB JJIMHBI €€ y4aCTKOB
B JIOJIIX | 1 COCPENOTOYCHHBIC MOMEHTHI B TOJISIX M.

2. Pa36uTh Baja Ha y4acTKHU.

3. ITocTpouTh 3MIOPY KPYTSIIETo MOMEHTA (B 101X M).

4. OnpeaenuTh BEJIMYUHBI MAKCUMAaIbHBIX KAacaTEJIbHBIX HAMPSKEHUI B MOMEPEUHBIX
CeUeHHAX KaKJI0T0 ydacTKa cTepkHs (B onsax M /d3) u mocTpouTs 3M0py KacaTeabHbIX
HanpsH>KeHU JT.

5. U3 ycnoBust mpOYHOCTH ISl OTACHOTO Y4acTKa Bajia BHIYMCIUTH 3HAYEHUE JTUAMET-
pad.

6. OnpeaenuTh BEIMYNHBI OTHOCUTENBHBIX YIJIOB 3aKpyUHMBaHUs 0 Ha Ka)KIOM y4acTKe
Bana (B gonsx M /Gd*) u moctpouts smopy 0.

7. VI3 ycioBHs KE€CTKOCTH JUIsl y4acTKa Bajia ¢ HAMOOJIBIINM 3HAYEHHUEM OTHOCHUTEIb-
HOTO yIJIa 3aKpy4YuBaHUs |0y, BEIYMCIUTS 3HAUCHUE TUameTpa d.

8. [IpuHATH OKOHUATENBHOE 3HAYCHHE pa3Mepa d, a Mo HeMy OINpEeAeTuTh pasMepsl D u
dy, OKpyriuB ux jao omwkaiiiei BenmurHbl o ['OCT 6636-69 (npunoxenue 3).

9. IlocTpouth »smIOpy aOCOJIOTHBIX YIJIOB 3aKpy4YMBAHUSI IONEPEUHBIX CEUCHUU
CTEpKHS I, HAUMHAS C 3aJIeTIKH, U BBIYMCIUTD 3HaYCHUE HauOOJIBIIIETO yriia 3aKpy4unBa-
HUSI Baja.

19



3akupos, P.I'. ConpoTrBieHNe MaTepraioB: METOAMYECKUE YKa3aHUs U 3aJlaHus Ul pacueTHo-rpadudeckux padbor. Yacts |

3agauya NelO
st cranpHOM Oanku (puc. 10a) Tpedyercst:
1) momoOpathk U3 pacueTa Ha MPOYHOCTH IO HAMOOJBIINM HAIPSHKEHHSIM Pa3MephI Ce-
YEHUW TPEX TUIIOB:
a) IPSIMOYTOJIbHOE CEYCHHUE C OTHOIICHUEM BBICOTHI K mMpuHe h/b = 2;
0) Kpyrjioe ceueHue JuaMeTpom d,;
B) CEUCHHUE, COCTABJIICHHOE M3 IIIBEJUICPOB WK JAByTaBpoB (puc. 100);
2) UIS KaXKJIOTO THIA CEYCHUs OAJIKM BBIYMCIUTH HAMOOJBINNE KacaTelbHbIC HAIPS-
’KCHUS B TIONIEPEYHOM CEUCHHH U CPABHUTH UX C JIOIYCKAEMBIM;
3) HaWTH COOTHOIICHHE IUIOMIACH CEYCHHH COOTBETCTBYIOIIMX OAJIOK U BBIOPATH
HarOoJiee pallMOHALHBINA THIT CCUCHHUS.

[Mpunsate: [n] = 1,8, ¢ = 30 kH/wM, | = 1 M, marepuan 6anku Ct. 5. OcTajibHbIC aH-
HBIC B3Th U3 Tabmuiel 10 u npunoxenwnii 1, 6, 7.

q q
>} APl PZ Pl 54;; uPZ
7 b / 7 a a 7] b g
| | | |
| I
q q

2 [ [ L L KL LLLL)Y, 1L
Q 4 ~ LL<K"’ (AJ NV

|
|
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=
)
A N N
L
N
Y|
T

2> o > T
A B C D
0)
Puc. 10. K 3amaue Nel0
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Taomuma 10. Ucxonusle nauabie i 3axaun Nel0

[TopsinkoBeIil HOMEp 1UGPHI B BAPHAHTE
Hudpa 975 3 4
sapuatta | /U | b/l | P;/ql | Necxemsr | P,/ql | CeueHue
1 3 2 1 I 2 A
2 1 2 2 1 —2 B
3 2 1 3 Il 3 C
4 1 1 -3 \Y -3 D
5 3 3 —2 V 1 B
6 1 3 -1 I -1 C
7 2 1 1 1 2 D
8 1 1 -1 i —2 A
9 3 2 2 \Y 1 C
0 2 2 —2 V -1 D

MeTtoauueckue yka3zaHusl.

1. N300pa3uth B MacuTabe pacyeTHyt0 cxemy Oajiky, BbIpa3UB UIMHBI €€ YYacCTKOB B
107X | u cocpenoToUeHHbIE CHIIbI B 101X ql.

2. OnpenenuTh OTIOPHBIE PEAKIINH.

3. Pa30uth Oanky Ha yYacTKH.

4. TTocTpouTh MIOPHI ONIEPEUHON cUitbl (B 101X ql) n m3rubaromero MomeHTa (B J10-
nsx ql?).

5. Onpenenuth HaMOOMBINIKE MO A0COMIOTHON BEIMYMHE 3HAUCHUS TOMEPEYHON CHJIBI
|Q | max (B momsix gl) u usrubaromero Momenta | M, | max (B 10msX ql?) B ceueHnsIx Gankw.

6. M3 yciioBus MpOYHOCTH TIO HAMOOJIBITUM HAIMPSHKEHUSAM OTIPEACITUTh pa3Mephl Mpsi-
MOYTOJIBHOTO M KPYTJIOTO TOMEPEUHbIX ceueHuil Oanku. J{is cedyeHus: craHaapTHOTO MPO-
(Guns BBIUMCIUTH TPEOYEeMYI0 BETMYMHY OCEBOTO MOMEHTa compoTuBieHus W, u momo-
Opath 1o TabJIMIIe COPTAMEHTA COOTBETCTBYIOIINM HOMEP MPODUIISL.

7. Boruucnauts o gopmyne KypaBckoro HauOobIINe KacaTelIbHbIC HAIPSKEHUS B
OaJikax KaXkJIoro BapuaHTa MOTEPEYHBIX CEYCHUN U CPAaBHUTH UX C JOMYCKAEMbIM.

8. HaiiTu cooTHolIeHHEe TUIOMaaeld CEYeHUN COOTBETCTBYIOIIUX Oanok F I:l:F .F I,

MPUHSB IJIOIIAb CEYSHUS OAJIKYM U3 MIBEJUIEPOB WM JBYTaBPOB 3a €AUHUILY F -1,

9. BeruepTuTh NonepeyHble CEUYEHUsl TPEX BApUAHTOB 0aJOK B OJTHOM MAacCIITa0e U BbI-
Opath U BHIOpATh MO COOTHOIICHUIO IO/ ceueHui 0osiee pallMOHAIBHBIM THUIT CeYe-
HUSL.
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HPUJIOKEHUSA

[Tpunoxenue 1

MexaHnnueckne XapPaKTEPUCTUKH MaTEpHUaJIOB

[InacTuuHbIe MaTCpHUallbl

Marepuan Mapxka | o, Mlla | og, MIla | tp, MIla | E, Mlla il
Cr.3 230 470 160
Cr.4 240 550 170
Cramu Crt.5 280 650 190 5
YIJIEPOJIUCTHIE 20 220 500 160 2,010 10,28
40 320 650 220
45 320 750 220
20XH 600 800 350
Cramu 40X 800 1000 440 5
JIETHPOBAHHBIE 40XH 750 900 390 2,1:10" 1 0,30
12XH3A 700 950 400
S AJl-4 200 260 120 i
AIOMIHHCBLLE AK-4 310 400 180 0,72-10° | 0,30
J1-16 330 470 200
THUTAHOBEI CTLTaB BT-3 960 1100 500 1,2:10° | 0,26
JlaTyHb (MEHBIN CIUIaB) JI-68 330 450 200 1,2-10° | 0,36
MaruueBsli cIJIaB MA-5 220 300 160 0,72:10° | 0,27
XpyIlKHA€e MaTepUAIIbI
Marepuan Mapka ogp, Mlla Opc, Mlla E, MIla il
CU 12 120 500
CU 15 150 600
UyryHsl cepblie CU 18 180 670 1,2:10° 0,25
CY 24 240 800
CU 35 350 900
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[Tpunoxenue 2

I'eomeTpuyeckue XapaKTepUCTHKH MPOCTBIX CeYeHUH

dopma ceuenus [lromars MoMEHTEI HHEPIIUH MowmenTer
cetueHmA COIPOTHBIIEHUS
KBampar
1y
/ b* b3
) / X X y 12 x y 6
b
[TpstMOYTOIBHUK
‘ Y bh3 bh?
/) Tz We=g
< a / -— bh
/ ¥
// 2 P L
b Y12 Y~ %
Kpyr
I | e | R | wewed
T
x| 4
/ _ 7'L'd4 B T[d3
d P32 P 16
Konb1io
\ d* d3
Y T i T
/ 3@ —d) | L=l = (1=ch) | Wy = Wy = =5 (1= ¢
%(Z/ ’ do md* nd3
C=— L,=—@0-c* =—(-c*
d, d p =735, (1-c Wy =—(1—c"
d
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[Tpunoxxenue 3
HopmaabHbie JinHelinbie pa3mepbl (TOCT 6636-69)

P}I,Z[BI MPpCAIIOYTUTCIIbHBIX YN CCJI
Ra5 | Ral0 | Ra20 | Ra40 | Ra5 | Ral0 | Ra20 | Ra40 | Ra5 | RalO | Ra20 | Ra40
1,0 1,0 1,0 1,0 10 10 10 10 100 100 100 100
1,05 10,5 105
1,1 1,1 11 11 110 110
1,15 11,5 115
1,2 1,2 1,2 12 12 12 120 120 120
1,3 13 130
1,4 14 14 14 140 140
15 15 150
1,6 1,6 1,6 1,6 16 16 16 16 160 160 160 160
1,7 17 170
1,8 1,8 18 18 180 180
1,9 19 190
2,0 2,0 2,0 20 20 20 200 200 200
2,1 21 210
2,2 2,2 22 22 220 220
2,4 24 240
2,5 2,5 2,5 2,5 25 25 25 25 250 250 250 250
2,6 26 260
2,8 2,8 28 28 280 280
3,0 30 300
3,2 3,2 3,2 32 32 32 320 320 320
3,4 34 340
3,6 3,6 36 36 360 360
3,8 38 380
4,0 4,0 4,0 4,0 40 40 40 40 400 400 400 400
4,2 42 420
4,5 45 45 45 450 450
4.8 48 480
5,0 5,0 5,0 50 50 50 500 500 500
5,3 53 530
5,6 5,6 56 56 560 560
6,0 60 600
6,3 6,3 6,3 6,3 63 63 63 63 630 630 630 630
6,7 67 670
7,1 7,1 71 71 710 710
7,5 75 750
8,0 8,0 8,0 80 80 80 800 800 800
8,5 85 850
9,0 9,0 90 90 900 900
9,5 95 950

[Tpumeuanue: [Ipu BeIOOpE pa3MepoB MpeANnoYTeHHE OTAaBaTh psiiaM ¢ 0oJiee KpyMHOW rpaialu-
eit: Psg RaS cnenyer npenmountats psimy Ral0; pso Ral0 — psny Ra20; psg Ra20 — psay Ra40.
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[Tpunoxenue 4
IIpumep opopmiieHust 3a1a4u

Bnacos 1.B. J10-201
BapuaHT 2469

3agaya Ne2
YcaoBue 3agaun.

KoHConbHBIN CTEpKEHD HArPYKEH PABHOMEPHO PACIPEACICHHBIMU HArpy3-
KaMH MHTEHCHUBHOCTBIO (4 U (, U OCEBBIMU COCPENOTOUYECHHBIMH cviamu Pj,
P,, P;. IlocTpouTh 3M0PYy HOPMAIBHOW CHUJIBI.

HCXOI[HBIG JaHHBIC

Ta6HI/IHa HCXOAHBIX JaHHBIX

2 4 6 9
Pi/ql | a/l | q1/q9 | q2/q | b/l | P;/ql | Ne cxemsl
2,5 1,5 —2 2 2,5 2,5 vV
/ K /P1 5 p
/*——/————4—--_—<J‘—4»2
1 a [ b

3amaHHas cxema

[IpunsATH: HE 3a7aHO.

OcranbHbIC JaHHBIC N3 HpHJ’IO)KCHHﬁ: HC 3a4aHO.
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[Iponomxenue npunoxenus 4

Pemennue.
P
R 7 /ql 2 /6]2 P
1,51 [ 2.51

Ornpenenum peakiuio B 3ae/IKe:

ZPZ=—R+2q-1,51+ql—2q-2,51+2,5ql=0;

R = —4,5¢ql.
2 [ 2
45q1 /1 / ik 2,54l
—»———[——-——————L ———-—-—-[——-————— i 7
15l z 2,51 ]
3) 2) 1)
2q
N, L 2,5q!
Zl ——-L——— T
2
2
N i 2,51
0 2.5]
2
as5q |1 N
_>-——[——-——>~——- Z3
2
/((@ -
ON
1,5¢g/ 2,5ql
4,5ql /
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OxoHyaHue npuitoxeHus 4

Pacceuem crepxens Ha yyacTke Nel U paccMOTpUM paBHOBECHE MTPpaBoOil ya-
CTH:

z P, =N, + 2qz; — 2,5ql = 0;
N; = 2,5ql — 2qz;.
3HadeHUS] HOPMAIBHOW CHJIBI B Hadaje U B KoHIle ydactka 0 < z; < 2,50
N;(z; = 0) = 2,5q;
N,(z; = 2,51) = 2,5ql — 2q - 2,51 = —2,5¢ql.

Paccedem crep:xenp Ha ydacTke Ne2 u pacCMOTpUM paBHOBECHE MPABOM Ya-
CTH:

zpz =N, +2q - 2,50 — 2,5q = 0;
N, = =5ql + 2,5ql = —2,5¢ql.

3HaueHUS HOPMAJIBHOM CHJIBI B Ha4aJle M B KoHIIe yuacTka 0 < z, < [:
Ny(z, = 0) = —2,5q1;
NZ(ZZ = l) = _Z,Sql.

Pacceuem crepkenn Ha ydacTke Ne3 U paccMOTpUM paBHOBECHE JIEBOW Ya-
CTH:

Z P, =N; — 2qz; + 4,5ql = 0;
N; = 2qz3 — 4,5¢ql.
3HaueHUSI HOPMAIBHOW CHJIBI B Hadasle U B KoHIle ydacTka 0 < z; < 1,50
N3(z, = 0) = —4,5q[;
N5(z; = 1,51) = 2q - 1,51 — 4,5ql = —1,5¢Ll.
HauGosnbiias HopMasibHas CUiia B CTEPIKHE

IN|max = 4,54L.
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[Tpunoxenue 5
¥Yrouaku pasHonogounbie ('OCT 8509-93)

r

——
)
/] t
#
g
= N R
A
; - r
—
&4
b )
No Pa3zmepsbl, MM F, No Pa3zmepsbl, Mm F,
- b t R r cM? - b t R r cM?
3 1,13 4.5 6,20
2120 30| L2 e 5 6,86
3 1,43 7 70| 6 | 80 |27]| 815
25| 25 4 35112 1.86 7 0,42
28 |1 28| 3 |40 13| 1,62 8 10,67
3 1,74 5 7,39
3 |30 4 4013 2,27 6 8,78
3 1,86 75175 7 |90 |30 10,15
32 32 4 451 15 2,43 8 11,50
3 2,04 9 12,83
35|35 | 4 45|15 | 2,67 55 8,63
5 3,28 6 9,38
3 2,35 8 |80 7 9.0 | 3.0 10,85
4 | 40| 4 |50 17| 3,08 8 12,30
5 3,79 6 10,61
3 2,65 7 12,28
45|45 [ 4 | 50|17 348 9 | 90 g 100133 1393
5 4,29 9 15,60
3 2,96 6,5 12,82
4 3,89 7 13,75
5 | 50 555 | 1.8 g 8 15.60
6 5,69 10 | 100 | 10 | 12,0| 4,0 | 19,24
4 4,38 12 22.80
56 | 56 7571 60120 m5oy 14 26,80
4 4,96 16 29,68
63 63| 5 |70 23| 6,13 7 15,15
: 728" 11| 110 [~ 120 40 2o
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OxoHYaHUE TPHIIOKEHUS O

No Pa3zmepsl, MM F, Ne Pa3zmepsl, MM F,

B b t R r cM? b t R r oM’
8 19,69 12 47,10
9 22,00 13 50,85
10 24,33 14 54,60

1251 125 12 1401 4,6 28,89 20 200 | 16 | 18,0| 6,0 | 61,98
14 33,37 20 76,54
16 37,77 25 94,29
9 24,72 30 111,54

14 | 140 | 10 |14,0| 4,6 | 27,33 14 60,38
12 32,49 22| 220 16 21,01 7.0 68,58
10 31,43 16 78,40
11 34,42 18 87,72
12 37,39 20 96,96

16 | 160 | 14 |16,0| 5,3 | 43,57 25 | 250 | 22 | 24,0 8,0 | 106,12
16 49,07 25 119,71
18 54,79 28 133,96
20 60,40 30 141,96
11 38,80

18 | 180 12 16,0 5,3 42’19‘

No — HOMEp mpodwmits yrosnka; F — rutomasas monepeyHoro ceueHus.
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!

[Tpunoxxenue 6
HIBemnepsr ('OCT 8240-97)

~

\

b—s
2

[[IBemnepsl ¢ yKIOHOM BHYTPEHHUX T'PAHEN MOJIOK

Ne
[IBEJI-
aepa

t

F,
cM?

CHpaBOT‘IHBIG 3HAa4YCHUA OJIA ocen

X—X

y—y

Ix,4
CM

W"é
CM

Ly,
CM

Sxé
cM

1,
e’

Wy,
e’

Ly,
cM

CM

5y

50

32

4.4

7,0

6,16

22,8

9,1

1,92

5,59

5,61

2,75

0,95

1,16

6,5Y

65

36

44

7,2

7,51

48,6

15,0

2,54

9,00

8,70

3,68

1,08

1,24

8y

80

40

4,5

7,4

8,98

89,4

22,4

3,16

13,30

12,80

4,75

1,19

1,31

10

100

46

4,5

7,6

10,90

174,0

34,8

3,99

20,40

20,40

6,46

1,37

1,44

12V

120

52

4,8

7,8

13,30

304,0

50,6

4,78

29,60

31,20

8,52

1,53

1,54

14y

140

58

4,9

8,1

15,60

491,0

70,2

5,60

40,80

45,40

11,00

1,70

1,67

16Y

160

64

5,0

8,4

18,10

747,0

93,4

6,42

54,10

63,30

13,80

1,87

1,80

16ay

160

68

5,0

9,0

19,50

823,0

103,0

6,49

59,40

78,80

16,40

2,01

2,00

18Y

180

70

5,1

8,7

20,70

1090,0

121,0

7,24

69,80

86,00

17,00

2,04

1,94

18ay

180

74

5,1

9,3

22,20

1190,0

132,0

7,32

76,10

105,00

20,00

2,18

2,13

20¥

200

76

5,2

9,0

23,40

1520,0

152,0

8,07

87,80

113,00

20,50

2,20

2,07

22V

220

82

5,4

9,5

26,70

2110,0

192,0

8,89

110,00

151,00

25,10

2,37

2,21

24y

240

90

5,6

10,0

30,60

2900,0

242,0

9,73

139,00

208,00

31,60

2,60

2,42

27Y

270

95

6,0

10,5

35,20

4160,0

308,0

10,90

178,00

262,00

37,30

2,13

2,47

30

300

100

6,5

11,0

40,50

5810,0

387,0

12,00

224,00

327,00

43,60

2,84

2,52

33V

330

105

7,0

11,7

46,50

7980,0

484,0

13,10

281,00

410,00

51,80

2,97

2,99

36Y

360

110

7,5

12,6

53,40

10820,0

601,0

14,20

350,00

513,00

61,70

3,10

2,68

40V

400

115

8,0

13,5

61,50

15220,0

761,0

15,70

444,00

642,00

73,40

3,23

2,75
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OxoHuYaHue TPUIOKEHUs 6

H.[BGJ'IJ'ICpI)I C IapaJuICIbHBIMHA I'PAHAMU I10JIOK

No

t

MM

F,
cM?

CHpaBO‘IHBIC 3HA4YCHUA OJIA oceu

X—X

y—y

Ix,4
CM

Wxé
CM

Ly
CM

ng
cM

L,
cm’

cm’®

CcM

CM

SIIT

50

32

4.4

7,0

6,16

22,8

91

1,92

5,61

5,95

2,99

0,98

1,21

6,511

65

36

44

7,2

7,91

48,8

15,0

2,55

9,02

9,35

4,06

1,12

1,29

811

80

40

4,5

7,4

8,98

89,8

22,5

3,16

13,30

13,90

5,31

1,24

1,38

1011

100

46

4,5

7,6

10,90

175,0

34,9

3,99

20,50

22,60

7,37

1,44

1,53

1211

120

52

4,8

7,8

13,30

305,0

50,8

4,79

29,70

34,90

9,84

1,62

1,66

1411

140

58

4,9

8,1

15,60

493,0

70,4

5,61

40,90

51,50

12,90

1,81

1,82

1611

160

64

5,0

8,4

18,10

750,0

93,8

6,44

54,30

72,80

16,40

2,00

1,97

16all

160

68

5,0

9,0

19,50

827,0

103,0

6,51

59,50

90,50

19,60

2,15

2,19

1811

180

70

5,1

8,7

20,70

1090,0

121,0

7,26

70,00

100,00

20,60

2,20

2,14

18all

180

74

5,1

9,3

22,20

1200,0

133,0

7,34

76,30

123,00

24,30

2,35

2,36

2011

200

76

5,2

9,0

23,40

1530,0

153,0

8,08

88,00

134,00

25,20

2,39

2,30

2211

220

82

5,4

9,5

26,70

2120,0

193,0

8,90

111,00

178,00

31,00

2,58

2,47

2411

240

90

5,6

10,0

30,60

2910,0

243,0

9,75

139,00

248,00

39,50

2,85

2,72

2711

270

95

6,0

10,5

35,20

4180,0

310,0

10,90

178,00

314,00

46,70

2,99

2,78

3011

300

100

6,9

11,0

40,50

5830,0

389,0

12,00

224,00

393,00

54,80

3,12

2,83

3311

330

105

7,0

11,7

46,50

8010,0

486,0

13,10

281,00

491,00

64,60

3,25

2,90

3611

360

110

7,5

12,6

53,40

10850,0

603,0

14,30

350,00

611,00

76,30

3,38

2,99

4011

400

115

8,0

13,5

61,50

15260,0

763,0

15,80

445,00

760,00

89,90

3,51

3,05

VYcaoBHbIe 0003HAUYECHUSI BEIMUMH, XapaKTepU3YyIOIIMX CBOWCTBA MIBEIUIEpa:
h — BeIcOTa (1IBELIEPA);
b — mmpuHa noaKu;

S — TOJIIMHA CTCHKU;
{ — ToJIIIMHA MOJIKY;

R — paanyc BHyTpEHHETO 3aKpYTJICHUS;
I — paanyc 3aKpyTJICHUS MOJIKY;
Xy — PacCTOSIHUE OT OCH Y J0 HAPY>KHOM I'paHU CTCHKH;
F — nuto1map monepeyHoro CeueHus;
[ — MOMEHT UHEPLIWH;
W — MOMEHT COITPOTUBIICHUS,
| — paguyc UHEpIUH,
S, — CTAaTUYECKUII MOMEHT IOJTyCEUCHHUS.
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JABytaBpbl (TOCT 8239-89)

[Tpunoxxenue 6

bs
< —f— 4
S
y r
oA
b
h b s ¢ CnpaBqume SHAUYCHUA IJI4 OCGﬁ

No F’z x—x. - -

i R I R I T B B B R B
10/100| 55|45 | 7,2 | 12,0 198 39,7 4,06 23,0 17,9 6,49 |1,22
121120, 64 | 48 | 7,3 | 14,7 350 58,4 4.88 33,7 27.9 8,72 |1,38
141140 73|49 |75 | 174 572 81,7 5,73 46,8 419 11,50 | 1,55
16/160| 81 | 50 | 7,8 | 20,2 873 109,0 | 6,57 62,3 58,6 14,50 | 1,70
18180 90 | 5,1 | 8,1 | 23,4 | 1290 | 143,0 | 7,42 81,4 82,6 18,40 | 1,88
20/200|100| 5,2 | 84 | 26,8 | 1840 | 184,0 | 8,28 | 104,0 | 115,0 | 23,10 | 2,07
221220|110( 5,4 | 8,7 | 30,6 | 2550 | 232,0 | 9,13 | 131,0 | 157,0 | 28,60 | 2,27
2412401115/ 56 | 95| 34,8 | 3460 | 2890 | 9,97 | 163,0 | 198,0 | 34,50 |2,37
27127011251 6,0 | 98 | 40,2 | 5010 | 371,0 | 11,20 | 210,0 | 260,0 | 41,50 |2,54
30/300|135| 6,5 {10,2| 46,5 | 7080 | 472,0 | 12,30 | 268,0 | 337,0 | 49,90 |2,69
33/330(140| 7,0 {11.2| 53,8 | 9840 | 597,0 | 13,50 | 339,0 | 419,0 | 59,90 [2,79
36/360|145| 7,5 (12,3| 61,9 | 13380 | 743,0 | 14,70 | 423,0 | 516,0 | 71,10 | 2,89
401400|155| 8,3 [13,0| 72,6 | 19062 | 953,0 | 16,20 | 545,0 | 667,0 | 86,10 |3,03
451450(160| 9,0 [14,2| 84,7 | 27696 | 1231,0 | 18,10 | 708,0 | 808,0 | 101,00 | 3,09
50{500|170|10,0(15,2|100,0 | 39727 | 1589,0 | 19,90 | 919,0 | 1043,0 | 123,00 | 3,23
55/550(180(11,0(16,5|118,0 | 55962 | 2035,0 | 21,80 | 1181,0 | 1356,0 | 151,00 | 3,39
60[600|190|12,0(17,8|138,0 | 76806 | 2560,0 | 23,60 | 1491,0 | 1725,0 | 182,00 | 3,54

HBI LIBEILJIEPY.

VcnoBHBIC 0003HAYCHUS BCIIMYHUH, XapaKTCPUIYIOIIHUX CBOMCTBA ABYyTaBpa, aHAJIOTHY-
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