OO0mmue ykazanus 0 BBINOJHEHNI0 pac4éTHO-Tpadguyecknx pador

Iepen HayalOM BBIMOJTHEHUS PAaCYCTHO-TpAdUICCKON pabOTHl HEOOXOTUMO
OCBOWTH TEOPETHUYECKUI MaTepHall 1o TeMe pas/iena.

PacuérHo-rpaduueckrie pabOTHI BRITOTHSIOTCS OTICIBHO KaXkaas, Ha JTUCTaX
¢dopmata A4. Ha TUTYTBHOM JIHCTE HEOOXOMMO yKa3aTh HA3BAHUE JAUCIUILIHHEI,
(dakympTeTa, HOMEp Kypca, haMWIHI0 U HHUIIMATBI KypcaHTa, ero mudp (Homep
CTYJICHYECKOTO OWyIeTa ¥ 3a4ETHON KHIDKKU) M BEIOMPAEMBIA B COOTBETCTBUU C
HUM HOMEp BapuaHTa. TeKCT U (pOpPMYINEI CIEAyeT HaOHpaTh Ha KOMIIBIOTEPE B
Word mpudtom Times New Roman, 14, uarepBan B Tekcte 1,5, n3oOpakeHue
PUCYHKOB ¥ cxeM BBINOIHUTE B ACAD, BO BCTpOSHHOM IpahyUuecKOM pelakTope
MS Word.

Jus cmaum paboT Ha MPOBEPKY B KOMIIBIOTEPHOHM Cpeae B CHCTEMeE
JMUCTAHITMOHHOTO OOy4YeHHs CJeIyeT MOArOTOBUTH (Qaitn B Qopmare pdf,
orckaHupoBaB Juctel PI'P, BeIMONHEHHBIE Ha OyMa)KHOM HOCHTENE, pa3Mep
¢atina 1o 0,5 MB, pazpenrenne 200 — 300 dpi.

BreiOop BapmaHTa pacyéTHOW CXEMBI B pacu€THO-TpadUvecKux padoTax
PI'P —1, PI'P -2 u PT'P- 5 npousBomutcs mo nocienHei nmudpe mmdpa, B3ATOMH U3
COOTBETCTBYIONIMX TaOmui. UWCIOBBIC IMaHHBIC IS KaXJIOW pabOTHl TaKKe
BBIOMPAIOTCSA W3 TaOJUI] B COOTBETCTBHM C TpeanocienHed muppoi mmdpa.
Pacu€rno-rpadmueckne pabotsl umeror 100 BapmantoB (10 pazmuuHBIX
pacuéTHeIX cxeM u 10 KOMOWHAIWI YUCIICHHBIX 3HAYCHUHN JUISI KOXKIOH U3 HUX),
PT'P-3 u PI'P—4 umeroT nsTh BapUaHTOB CXEM, HOMEP CXEMBbI OINpPENENeTcs M0

n .
bopmyme: Ne= 3 +1, rae n — mocienHss mugpa 3a4ETHON KHUKKH.

Heszauténnass pacuérHo-rpaduueckas paboTa MOMIEKHT IOBTOPHOMY
BBHINOJHEHWI0. Bce 3auTeHHbIE pPabOTHI C BHECEHHBIMH JOMOJMHEHUSMH U
WCIIPABJICHUSIMA B COOTBETCTBHU C 3aMEUaHHMSIMH DPELEH3EHTa MOJDKHBI OBITh
IpeqbsBIEHbl IPENoJaBaTeNt0 I coOeceloBaHUSA, B pE3yIbTaTe KOTOPOIO
pelraercs BOIPOC O 3a4eTe U JIOMycKe K 3k3ameHy. KypcaHThl ¢ He3auTEHHBIMU
pacyérHo-rpadrueckuMu paboTaMu K SK3aMeHy (3a4€Ty) He JIOIMYCKaroTCsl.

Jnst cTyneHTOB OYHOM (OpMBI 00yueHHs pacu€THO-rpaduyecKre padoTHI
BBINOJHSIOTCS B COOTBETCTBUH C IIPHHSATOMN B HACTOSIIEM M3JaHUHM HyMepalueH, s
CTYJCHTOB 3a04HON (hopMBI O00Yy4eHHs IIepBbIE YEThIpEe pacuéTHO-rpadryecKie
paboTHI SBIAIOTCS TEPBOM KOHTPOJIBHOW pabOTOH, J1Be pacdETHO-rpaduueckue
paboTbl IO CIOXHOMY COIPOTHBICHHIO — BTOPOH, IBE IIOCIEAHHE PacuETHO-
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rpadudeckre paboThI — TPEThEH.

ITpu odopmiennn pacu€rHo-rpaduueckux pabOT ClIEAYeT OCTABIATH OIS
JUIs 3aMevYaHni penieH3eHTa. PacuérHo-rpaduueckue paboThl, BHIIONHEHHBIE O3
coOJIo/IeHNs] YKa3aHHBIX TpeOOBaHWH, HE peleH3UpYIoTCs. PelneHue kaxmoin
3aJa4d HEOOXOAMMO Ha4yMHATh C HOBOM CTPAHMIIBI, HE3aBUCHMO OT HAJINYUS
OCTaBILETOCS CBOOOJHOIO MecTa Ha NpenblAylleidl cTpaHuie. 3ammch YCIOBHH
pacuérHo-rpaduyeckux paboT o0s3arenbHa. Bee uepTexu u cxeMbl HeOOXOIUMO
BBINOJHATh B yA000YMTAEMOM MacluTade ¢ 00s3aTeNbHBIM YKa3aHHEM BCEX
WCIIONIb30BAHHBIX B paboTe OyKBEHHBIX 0003HAYEHHWH M MX YWCIICHHBIX 3HAYCHH,
B3STHIX M3 pAaHHoro Bapuanta (npwi. 1 w 2). Ilpm 3amucn ypaBHEHWH,
COCTaBJISIEMBIX I10 PACUETHOW CXeMe, OHa JOJDKHA OBITh pactoiio’KeHa pAIoM Ha
crpanunie. Ilocne BbIOOpa BapuaHTa JOIDKHA OBITH BBIYEpUYEHA CBOS CXeMa C
YHCIIOBBIMHU TIapaMeTpaMH B IIPUHATOM Maciirade.

Pemenne kaxaoi 3a1aum cieayer compoBOXIaTh KPATKUMU MOSICHEHUSMH C
yKa3aHWeM METOJla PpeIIeHHUs, HCIIOIb30BAaHHBIX TEOPETHYECKUX ITOJI0KEHUMH,
¢dopMyn winm ypaBHeHWH. [IpoMeXyTOuHBIE M OKOHYATENBHBIE PE3YNIbTATHI
MoACYETOB  HEOOXOAMMO  OKPYIJIATH,  TPH  BBIYUCIEHHHM  3HAYEHHH
TPUTOHOMETPUYECKHX (YHKIMI B MAHTHCCE CIIEAYET yAep)KUBaTh HE MEHEE TPex
3HaYamux I[udp. 3HAUEHHS BCEX OIPEAEIIEMBIX BEIMYMH JIOJDKHBI HMETh
pa3MepHOCTH.

[Ipu cocTaBineHNH pacyeTHBIX CXEM IUIOCKHX CHCTEM CIEAYET HCIOJIb30BATh
CJIE/IYIOIIME CHCTEMBI YCIIOBHBIX 0003HAYEHHIA:

Cxema HazBanue
OCHOBAHHE OIOPHI, CBI3aHHOE C
ZZZ;A HEMOABMKHOM CHCTEMOMU
KOOpJIMHAT

MIPOCTON MIAPHUP, COEAUHSIOIIUN
JIBa TUCKa (CTEpIKHS)

HMUWJIMHAPpUYCCKasA IapHUPHO-
MOABUIKHAs oropa

HMUIMHAPHUYCCKAs NIapHUPHO-
HCMOJBUKHAA Ooropa
7

HﬂeaﬂBHBIﬁ TOAUIUITHUK CKOJIBXKCHHS
WJIA Ka4C€HUA Ha Bally

HI/IHI/IHL[pI/I‘lCCKI/Iﬁ HIapHUp Ha BalTy C
MOMCHTOM COITPOTHUBJICHHUS TOBOPOTY




Mp

KPYTAIMUii (BHEIITHUH WK
CKPYYHBAIONINH) MOMEHT,
JIEUCTBYIOUINH B TJIOCKOCTH,
= MIePIEeHANKYISPHOH INIOCKOCTH
yeptexka. 3Hak "+" ob03HAUAET
JIEWCTBHE CHIIBI TTapHI, HATIPABICHHOH K|
JepTexy, 3HaK " — oT uepTexa

PeakTBHBIE MOMEHTHI, NPOTHBOJACHCTBYIOIINE TOBOPOTY, MOTYT OBITH
00YCIIOBJIEHBI PA3JIUYHBIMM MEXaHWYECKHMMHU NPHYMHAMH: TPEHHEM B OIOpax,
CHJIaMHM COIIPOTHBJICHUS pabovero opraHa MalluHbL, UX KOMOWHALIUH U Jp.

B orimume ot TeopeTHyecKkoil MEXaHUKH, TJI€ paCCMaTPUBAIOTCS aOCOIIOTHO
XKECTKHE Tesla M BO3MOXKEH IIePEHOC JISHCTBUS CHIIBI BIIOJIb JIMHUH €€ NeHCTBUS, B
CONPOTUBIICHUM MAaTepHajOB MEHATh TOYKY MPWIOKEHHS CHIIBI HENb3f,
MIOCKOJIBKY 9TO M3MEHHT HaNpsHKEHHO-Ie(OPMHUPOBAHHOE COCTOSIHHE DIIEMEHTa.
[TosToMy, mpu ykazaHHM CHJI HEOOXOJMMO yKa3aTh He TOJBKO JIMHUHM JEHCTBUSA,
HalpaBJIeHHE U MOJYJIb CHJI, HO el ¥ TOYKM MX NpWIOoKeHus. B ciaydasx, ecnu
TOYKA MTPHUIOKEHHS CHIIBI YUTACTCS OJJHO3HAYHO (TOpELl, CeUeHHEe CTEPXKHS U T.1.)
W BUIHO K 4YeMy OHa MPWIOKEHA, TO BEKTOpP CHIIBI M300pa)kaercs OOBIYHOMN
CTPEJIKOH, TOUKA MPUIIOXKEHHUS OyJIET Ta, YTO KacaeTcsl TIOBEPXHOCTH Tela:

—— CHJIa ICHCTBYET HAa U3BECTHYIO
TOYKY (TOPEIl CTEPXKHS, CEUEHHE
L TeNa)

B ciyuae, eciu MONOXKEHHE CUIIBI OMpEEIsIeTCs HESICHO, HANpHUMep, Ha
¢oHe Tema, 00a KOHIIA BEKTOpa CBOOOMHBI, TO TOUYKY MPIJIOKCHHS CICIYeT
YKa3bIBaTh 0c000, KaK MOKa3aHO HA CXeMe:

CHUJIa ICHICTBYET Ha HENIPUBSA3aHHYIO K

—1
,.4_{:‘], TeNy TOUKY

[Ipy BBIMONHEHWH BCEX pacYETHO-TpaUUIeCKUX padOT HCIOIB3YeTCS
(GyHIAMEHTANBHBIA TMPUHIUI MEXaHUKA — TMPUHIUI OCBOOOXKIACMOCTH OT
cBsizell (akcuoMma). B cOOTBETCTBUY ¢ TaHHBIM MPHHIIAIIOM HEJb3s YKa3bIBaTh HA
PAcUETHOM CXeMe W CBS3HM, W WX PEaKIUU OMHOBPeMEHHO. JInOo cBs3m, JuOO
peakuuu. OnHakKo, WHOTHAA, JJIs OMNpeAeNeHUs IUied CUJl TNpPU BBIUUCICHUU
MOMEHTOB, JIMHUU JEUCTBUS PaBHOACHCTBYIOIIMX W B JAPYTUX Cilydasx, JUis
HATJISTHOCTH COCTABJICHWS YpPaBHEHUHM yJOOHO YyKa3biBaTh HAa CXEME JUHHUH
JIEHCTBUSI PAaBHOACUCTBYIOIIMX HArpy30K, pPeakiuil, He yaaiss camu cBsizu. B
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TaKUX CIydasx JIOIYCKAeTCs YKa3bIBaTh CHIIBI, HM300pakas WX MTyHKTUPHOH
JIMHHE:

U300paXKCHUE PEAKITHU CBSI3H
MTYHKTHPOM

n300pakeHNe PaBHOJEHCTBYIOIIECH
0 MTYHKTHPOM

B cootBeTcTBUM ¢ METOJOM CEUEHHMM NEHCTBHE OJHOM YacTH dJEMEHTa Ha
JIPYTYIO (CMEXHYI0) 3aMEHsIeTCsl yCmusaMu. Ha BbIpe3aHHOM YacTh JOKHBI OBITH
MOKa3aHbl MECTa CEUEHUM, YCUJIUSl MPUKIAJBIBAIOTCS B TOYKAX, IJ€ CEUCHUS
MIPOBENICHBI, Oe3 IepeHoca CHII:

N NN, n300pa’keHne yCHInii, eHCTBYIONHX B
CCUCHMAX

[Ipu 3TOM Ha YepTEeKE ANEMEHTHI CXEMBI JTOJDKHBI H300paxaThCsl JTHHUSIMU
pa3JIMYHOM TOJIIMHBI U HE CIUBATHCS: TOMUIMHA oceBol uHuu — 0,13 MM, MecTo
ceuenus — 0,3 mm, Bektopa — 0,5 MM, ctepxHs 1,0 MM.



PacuétHo-rpadpuueckas padora Ne 1
«Pac4éT cTepikHA, HATPYKEHHOT0 TPEeMSI 0CEBBIMHM CHJIAMI)

Hcxoonvie oannvie

CranbHOM KOHCOJBHBI CTEpKEHb CTYIEHYaTOH (OPMBI HAXOIWUTCS TOJ
neficTBrEM TPEX oceBbIX cuIl: Fy, Fy, F3 (puc. 1).

Ucxonnsie
JIaHHBIE BapUaHTA!

Fi =50xH;

1,24 .84 A F, =30 xH;

/ F;=20«kH,;

fr——

Fi I F3 L =1,0Mm;
L=1 ;
& 2 55 M;
e P - e D - L=2,0m;

A=10 CM2;

E =2x10° MITa,

Gaam = 160 MIla.

Puc. 1. PacueTHas cxema 3aga4uu

Texunveckne ycjaoBusi. CTajpHOH CTepXKeHb CTyNeHYaTol (HopMmbl,
KECTKO 3aKpEIUIEHHBIH OJHMM KOHIIOM, HAXOAWUTCS MOJA JEUCTBUEM Tpex
oceBbIX cu1 Fy, Fy u F5. Moynb ympyrocT CTanu MpHHSTH paBHEIM E=2-10°
Mlla, A — ntomaae NONEPEUHOr0 CEUEHHs OHON U3 YacTel CTepIKHS.

TpebOyercs omnpenenuts, npeHeOperas COOCTBEHHBIM BECOM MaTepHaia
CTEpOKHS:

— TMPOAONBHBIE YCHUJIMS, BO3HUKAIONIME B KAXKIOH YacCTH CTEpXKHS U
MIOCTPOUTH AMIOPY N;

— HOpMaJIbHBIE HANPSKEHUS, BOSHUKAIOIINE B KaXJIOW 4acTH CTEPXKHSA, U
MIOCTPOUTH IMIOPY G}

— OLEHUTHh TPOYHOCTb CTEPXKHS U3 YCIOBHUS, UTO JOMyCKaeMoe
HaIpsDKEHUE MaTepuaia CTeP KHs UMEET 3HaUeHUe, PaBHOE: G4, = 160 MIla;

— TONHYI0 aOCONIOTHYIO JedopManuio CTEpKHS M IOCTPOUTH JIIOPY
yHeHui Al;

— ONpENeNUTh MOTEHIMAIBHYIO PHEPTHIO 1eOpMaIi CTEPXKHS U padboTy
MIPUIIOKEHHBIX K CTEPXKHIO BHEIIIHUX CUII;

— OLIGHUTb NPAaBUIBHOCTH BBIYMCICHWH, UCHOIB3Yd 3aKOH COXpPaHEHHS
MEXaHNYECKOH IHepIuy;



— MOAYNb YNPYTOCTH CTajdd NPHUHITH PABHBIM E=2-10° MIla, A —
IJIOIA/Ib IOTIEPEYHOr0 CEUEHUS OTHOM U3 YacTed CTep KHsI.

Ilocneoosamenvnocms pewienusn
1. BeruepuuBaercss 3alaHHash CcXeMa B COOTBETCTBHH C HCXOIHBIMHU
JTAHHBIMH BapHaHTa 110 MUQpYy:

124 084 4
20kH
I - —
R S0kt | 3051
Niom| 15u 20m

Puc. 2. 3agannas pacderHas cxema 1o mudpy
2. AHanmu3 cXeMBbl.

B nmpocreiimeil cxeme NPUCYTCTBYET OAHO TENO, KOTOPOE SBISETCA
MIPOIOJIKEHHUEM OIOpBI, CUCTEMA IE€OMETPUUYECKH HEM3MEHseMasi U CTaTHUECKU
ompeaeauMasl.

3. OnpenerneHue yCUIuil.

VYuuTeIBasi 0COOEHHOCTH KOHCOJNBHOW KOHCTPYKIIMH, METOJIOM CEUYEHHH
cpa3y ompezensieM ycuiaus Oe3 OIpenesieHHs] OMOPHBIX PpEeaKlnui, 3HaYeHUe
KOTOPBIX TOJYYHUTCS aBTOMAaTHYECKU MPU NPUOIKEHNH K OTIOPHOMY CEYEHHIO.
Jlns TUTOCKOW CHCTEMBI CHII MPH JEHCTBUM BCEX BHEIIHUX CHJI BJAOJIb OCH
CTEP)KHS W3 BCEX YCWJIMH HEHYJIEBBIM OyAeT TOJIBKO NpoJoNbHas cuma N.
Paz0ouBaemM crepikeHb Ha YYacTKH, IO JUTMHE KOTOPBIX HE MEHSETCS 3aKOH
pactipenenenus ycunuid. ['paHunamMu y4acTkoB OyqyT TOYKHM TIPHIIOKEHHS
BHEITHUX CHJI, TPU y4acTKa.

MBICIIEHHO MTPOBOJMM HOPMAJbHOE K NPOAOJILHOM OCH CTEP)KHSI CeYeHUe
Ha i-M y4JacTKe, 0TOpachlBaeM 4acTb CTEPIKHS, BKIIOYAIOIIYIO OIOpPY, 3aMEHsIeM
e€ JelicTBUE HEM3BECTHBIM YCWJIMEM N;, Hampasisis €ro B IPOH3BOJBHYIO
cTopoHy. B mpocreiimmx ciydasx HampaBlieHWE JEHCTBHS YCHIHMSA Cpasy
yrajplBaeTcsi, HO Uil OOIIHOCTH ajrOpUTMa pPEKOMEHJIyeTCs HampaBlsiTh
HEM3BECTHOE ycuiue OoT cedeHus (puc.3). B sTom cinydae 3Haku ycuinuii,
MONy4aeMbIX W3 ypaBHEHHWH paBHOBecHs, OyIyT COBHajaThb CO 3HAKaMH,
TIPUHSATBIMU 11 0003HAYECHUSI PACTSKEHUSI-CKATHSL.
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YT0OBl M3JIMIIHE HE 3aTCHITH YCPTECXK HE CJICAYCT YKa3bIBaTb Ha HEM
CAUHUIIBI UBMEPCHUA CUJT U JJIMH YYaCTKOB, OHM HAHCCCHBI Ha PICXOI[HOﬁ CXEMEC
u 6yI[yT HCIIOJIB30BaThCA B ﬂaHLHeﬁmHX pacyerax a0 TeX Imop, nmoka 00 3TOM He
6yz[eT CIICUAJIbHO OIrOBOPCHO B TCKCTE.

3 2X=0;
N 20 o
- S -N;+20=0;
yu. 3 N3 =20kH;
2
N | I ~N,-30+20=0;
30
2 N, =-10xH;
y‘I.Z yq,3
1
N ’_ 20 -N;-50-30+20=0;
— ——
30 30 N, =-60 kH
Hyal y4. 2 yua. 3

Puc. 3. Onpenenenrie METOIOM CEUSHUH YCHIIHI HA YyJaCTKaxX CTEPIKHS

OtpunarenbHble 3HaueHUd ycuiuil Ny U N,, MOMydeHHble NMpU PEleHUN
YpaBHEHMI paBHOBECHs, IIOKa3bIBAIOT, 4YTO JEHCTBUTENIBbHBIE HAINpPaBICHUS
YCUJIMM HE COBMNAJAlOT C MPUHATBIMM HAa CXE€Max DPABHOBECUS OTCEYEHHBIX
yactell. HampaBieHue BEKTOpPOB YyCHIMH JOIDKHO OBITh W3MEHEHO Ha
IIPOTUBONONOXKHOE. [IpU 3TOM aBTOMAaTHYECKH MONYYMJIOCH, YTO HAa ydacTKax
«@2» u «ly, ycunust OynyT B JIEWCTBHTENFHOCTH HANpaBlIEHbl K CEYEHUSIM
(puc. 4), crepeHb Ha 3THX yJacTKaX CKarT.



3
N3=20 20 &
— — -
3 ya. 3
2
N2=10 20 «x
— — — -
30
2
y4. 2 yu. 3
1
N1=60 20 x

F 50 30
1 ya.l  ya.2 yu. 3

Puc. 4. JleficTBuTeNbHBIC 3HAYEHS YCHIIMIA B CCUCHHUSX CTEPIKHS

BeiOpaB macimita® n300pa)ceHHs, CTPOMM OIIOPY HPOJOIBHBIX CHI N,
BO3HMKAIOIINX B KXKIOH 4acTh CTep KHS (pHC. 3) M IpoBEpsieM €€ MoCTpOeHHe.

4, Orlpe;[eneHI/Ie HOPMAJIbHBIX HaHpH)KeHI/Iﬁ o y4aCTKaM

HopmasbHble HanpspkeHHe onpesensitoTest Mo Gopmyoe:
N, o
i,max
Gi = b (1)
Az’
A€ O; — HAIIPsKCHUC Ha I-M y4acTKe, ]V, max — MAKCHUMaJIbHas IMMPOAOJIbHAA
cuiia Ha I-M y4acTKe, A,- — Iutom@aab MornepeyHoro CCUCHUA Ha I-M y4dacTKe.
Jnst 1-ro ygyacrtka:
N, -60-10°
1,2-4 12-10-107*

o =-50-10°Tla= —50,0MIIa ;

Jnst 2-ro yyacrtka:
N,  -10-10°
08-4 08-10-107*

o, =-12,5-10°Tla= —12,5MIIa ;

Jnst 3-ro yyacrtka:

N5 _ 20-10°
4 10-107*
BeiOpaB  Macmra®  M300pa)<eHHs, CTpPOMM  OJIIIOPY  HOPMAaJbHBIX

=20-10° [Ta= 20,0 MIIa .

03 =
HaHpH)I(eHI/Ifl, BO3HHUKAKOIIWX B Ka)KI[Oﬁ YacCTH CTCPIKHA (pI/IC 3)

5. Omnpenernenne nepeMenieHnii ceueHni 1eOpMUPOBAHHOTO CTEPIKHSL.
Beruncnum yummHeHne y4acTKOB CTEPIKHSI O 3aKoHy ['yka:



ap =Nl
E4,

rae Al; — yAnMHEeHUe i-ro y4acTka, N; — IpOONbHAs CHJIa Ha i-M y4acTKe,

; (2)

l;— navHa i-ro y4acTtka, E —MOIynb yNpyroctu, A;— Iuiomans IMONepedyHOro
CEUEeHMsI I-T'0 y4acTKa.
Jnst 1-ro ygacrtka:

—_— . 3.
ap =t 20000 501075 M= —0,250mm;
E4  2.10°-10°-1,2-10-10"
Jnst 2-ro yyacrtka:
—_— . 3.
Mol SOIOLS 95950005 e —0,094mm
E4,  2-10°-10°-0,8-10-10
Jnst 3-ro yyacrtka:
CNsly  20-10°-2,0
E4;  2-10°-10°-10-107*

Al

Al =20,0-107 M= 0,20 Mm.

CMermenre CBOOOTHOrO KOHIIA CTEPXKHS, pPaBHOE IOJHOHW aOCOMIOTHON
nehopMaIyy, ONPEAeINM KaK alre0pandeckylo CyMMY YIUTHHEHHUH Y4acTKOB!

3
Al="1;=-0,25-0,094 +0,20 = —0,144 mm .

i=1
Kycouno-HenpepsiBHast (yHKIUS MPOIOIBHOTO CMELICHUs] CedeHHH u(X)
3aIHUIIECTCS U3 CISAYIOIUX cooOpakeHuil. Bo—tepBrIX, B hopmyre 3akoHa ['yka
JUIs  TEHTPAJIIbHO pacTSHYTOro (C)KaToro) CTEpXKHS YIUIMHEHHE MPSIMO
MIPOITOPIIMOHANBEHO HAa4YalbHOW ero anuHe (/; B TepBOH CTENeHH), a 3HAYHUT U
CMeIlleHue u(X) CYTh JIMHEWHass QYHKIMS OT xX. BO—BTOPBIX, CMECIICHUE TOYCK,

NpUHAJIC)KAIINX I'PaHUIAM Y4dCTKOB, OJUHAKOBO:
ui(X) = Ui (x) ©)
B—Tperpux, KOOpMHATA X HA i—M YYaCTKe JUIsl (PYHKIUU TICpEMEICHUIA Ha u;(x)
Oorbllie JIOKAJBHOW KOOPAWHATHI X; (HauWHaeTcss B Hadayle i—TO y4yacTKa) Ha
i-1
BCJIMYMHY, PaBHYIO CyMME JUIMH MEPBBIX Y4YaCTKOB le-. Torma ¢yHkuuo
1

nepeMemeHI/H‘/i CEeUeHHil 1Mo yuaCTKamM (B MI/IJ'IJ'II/IMeTan) 3anmueM CJICayronum

obpazom:
Al -0,250

yx)y=—x= x=-025-10"x;
A 1000



uy(x) = Al +&(x ~1)=-0,25+

0094,
l, 1500

x—1)=-0,25-627-10"x;

_ AL __ 020 5500)=
s (¥) = Aly + Al += (x—(,+4))= 0,344+2000(x 2500) =

3
~0,344+10,0-107x.
BeiOpaB macirabd u300pa)keHusi, CTPOUM SITIOPHI YCHIIMM, HAMPSHKEHUH U
nepemerneHui (puc. 3).
1,24 0,84 A

20 xH

50 xH 30 kH

|
60 : |
\ |
I
T s 200/ |
150,0 \

|

|
| | |
| | 0344 0144
o250 LU LT

Puc. 3. Dmiops! ycunuii, HaNpsDKeHUH, TTepeMeIIeHun.

6. HpOBepKa MPaBUJIbHOCTU BBITIOJIHCHHBIX paC‘IéTOB.

HpeHereraﬂ NOTEPAMU SHEPIrUU Ha MPCOAOJICHUC BHYTPCHHETO TPCHUA B
Marepuajc, Ha HU3MCHCHUC TCEMIICPATYPbl W MArHUTHBIX CBOICTB TCa, B
COOTBETCTBUHM C 3aKOHOM COXPAHEHUS MEXaHWYECKOM PHEpruu NpH yIpyrou
I[e(l)OpMaHI/II/I CTCP’KHA MOXHO 3anucatb PaBCHCTBO MOJTHOM TMOTEHIMAIbHON
OHEPIrun I[e(l)OpMaHI/II/I CTCPIKHA CyMMapHOfI pa60Te BHCHIHUX CTAaTUYCCKU
MPUIIOKCHHBIX K CTCPIKHIO CUJI:

W=u, 4)

rae U — mnonHast NOTCHUHAJIbHAA SHECPTUA J_'[e(l)opMaHI/II/I CTCPIKHA:
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Ha ocnoBanuu treopemsl Knaneiipona:

L
Z_F}Si
2
= (©)
CyMMapHas paboTa BHEIIHUX CHJI, CTATHYCCKH MPUIOKEHHBIX K CTEPKHIO,
HAa COOTBETCTBYIOIIMX TMEPEMEIICHUAX O; TOYCK TMPHIOKCHUS cun Fj,
BBIYMCIICHHBIX OT COBMECTHOI'O JICMCTBHS BCEX CHIL
BbuuciuM  3HAYCHUS TOTCHIMATBHOM SHEPTHH e OPMHUPOBAHHOTO
CTEPKHS:

U:iNfli: N}, . N3, . N3l
“EA 2E-124 2E-084 2E-1,04

_ 10° (-60)°1,0 . (-10Y1,5 . (20)2,0
2-2:10°-10°-10-107*| 12 0.8 1

=9,97 Ix

Pa60Ty BHCIIHUX CHUJI BBIYHUCIISIEM C y‘IéTOM TOro, 4T0 CMCHICHHSA TOYCK
MPUIIOKCHUA CUTT 8,- PaBHbI NIEPEMECIICHUAM I'PAHUILL YIACTKOB CTCPIKHA U;:

3
W= ZFI'TSI' = %[— 50(—0,250)—30(— 0,344)+20(-0,144)] = 9,97 Jxx .

3aKOH COXpaHEHUs] MEXaHWUYECKOH SHEPrHU BBINIONHSETCS, BBIYMCICHHS
BBINOJHEHBI TIPaBUIILHO, CTEP)KEHb paboTaeT B 30HE YNPYTHUX AeOopMaIyid, s
KOTOpOH cripaBe/yiuB 3aKkoH ['yka.

7. IIpoBepka MPOYHOCTHU CTEPKHS.

JleficTByIOIIME MaKCUMaJbHbIE HANPSXKEHUSI COCTABIISIIOT O,y = 50 MIla u
HE TMPEBBIIIAIOT JIOMYCKAEGMOTO HAMPSOHKCHUS, CJICOBATENBHO, YCIOBUE
MPOYHOCTH Opmax < O = 160 MIla Bemonmasercsa. [IpodHOCTh CTEpKHS TpU
3aJIaHHOM YPOBHE Harpy30K oOecCIieucHa.
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BapuaHThI pac4éTHBIX cXeM /1Jisl BHINOJHEHUS PacdéTHO-
rpaguyeckoii pa6ornr Nel

Beibop Bapmanta pacu€THOH cXeMbl pacyéTHO-Tpaduyeckoli paboThI

BBITIOJTHSACTCS B COOTBETCTBUH C JAHHBIMU TaOmwil (Tabm. 1) u (Tadm. 2).

Tab6u. 1. YnciioBble naHHbBIE

Pacuérnrie Hudpa mmdpa
JlaHHbIC 0] 1 2 3 4 5 6 7 8 |19
F,, xH 1| 2 3 4 5 4 3 2 1 |5
F,, xH 215 6 7 5 4 5 3 4 |5
F;, xH 4| 4 5 6 5 4 3 5 2 |1
I, M 1,01 20 (3,0 1,5{25|1,5]25]|3,5]2,0(1,0
L, M 30[20(1,01]25(30]20|20]|15] 1,0 (3,0
I3, ™M 2002515 |1,0]10]3,0]3,0]3,0]20 25
A, CM2 19| 18 | 17 | 16 | 15 | 14 | 13 | 12 | 11 (10
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Tab6u. 2. PacuérHble CXEMBI

0 1
084 A 1,24 4 0,84
Fs - F3
.—»F[ 0<F2— —d F1<_. +-F2
D \
I b J&! I ’ b ‘ 12
2 3
0,64 A 0,84 4 084 0,64
F3 - F3
F1—— ) Fi Fs f—
A\ ‘ N
5! b b h b s
4 5
1,24 084 4 1,14 094 4
§ 7 Fs ' Fs
F | ey Fre—=9 — | —y T,
\ L e )
il b & I 15 I3
6 7
§ 0,74 1,14 A /0,8 A A
Fs3 Fs
Fi ) F |~y F<—. —
2
\ *
| h b I I b L
1,24 A 9
> 0,94
e 0,54 Q,7A A
F1 Vi i 73 I
“ |
il ’ b ‘ J&] N
h b B3
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