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Beenenne

VY4eOHoil nmporpammoit kypca «Kene300eToHHbIE U KaMEHHBIE KOHCTPYKIIMM»
NOMUMO TEOPETUYECKUX 3aHATHI MPEayCMOTPEHO BBINOJIHEHHE CTYyJEHTaMU
YeThIpeX JIabOpaTOPHBIX padboOT ¢ OOIIMM 00bEMOM Y4eOHOTO BPEMEHHU — 8 4acoB.

OcHoBHasi 1edb Ja0OpaTOpHBIX pabOT B 0OIIEM IUIaHe — YIIyOJIeHHeE,
pacuIMpeHne U 3aKperieHUe 3HAHUMU, MOJTYYEHHBIX Ha TEOPETUUYECKUX 3aHSATHUSAX 10
JaHHOMY KYpCYy.

Kpome Toro, B mpoiiecce BBINOJHEHUS JIA0OPATOPHBIX pPAOOT CTYJEHTHI
MOJTy4aloT U OCBAUBAIOT:

- METO/IMKY TOJyYeHHUS! MPOYHOCTHBIX XapaKTEPUCTHK OETOHA W apMaTyphl IO
pe3ynbTaTaM MCHBITAaHUM O00pa3loB (pealbHBIX MCHBITAHUA WM  BbIJIAHHBIX
KOMIBIOTEPHON POrpaMMOit [ TaOOpaTOPHBIX PaObOT YCIOBHBIX 3HAUEHUH);

- IPEJICTABJICHUE O KOHCTPYKTUBHOM PEUICHUU PEAIbHBIX OIBITHBIX 00pa3lioB
(apMupoBaHue, omamyOOUHbIe pa3Mephbl U Ap.) WM WX BU3YAIbHBIX MPEICTaBICHUN
Ha nepcoHanbHbIX KoMmibtoTepax (I1K);

- CYIIECTBYIOIIYI0 TPUOOPHYIO0 0a3y, OCHACTKY U 000pY/I0BaHUE, HEOOXOIUMbBIC
JUIS IPOBEJICHUS UCTIBITAHUM OMBITHBIX 00pa310B B JIA0OPATOPHBIX YCIOBHUSX;

-HaBBIKH B OKCIIEPUMEHTAILHON TMPOBEPKE TEOPETUUYECKUX OCHOB PaOOTHI
KEJIe300€TOHHBIX KOHCTPYKIIMA TIOJ HArpy3Kol TIpH pPa3IUYHBIX CHJIOBBIX
BO3/ICHCTBUX U XapakTepa pa3pylIeHHs ONBITHBIX 00Pa31oB;

- METOJIMKY COTOCTaBJICHHSI OMBITHBIX MAapaMeTpoB, TMOJYYCHHBIX MPH
UCTIBITAHUU 00PAa3II0B, C UX TEOPETUUECKUMH 3HAUYCHUSIMHU.

B npouiecce BbIOTHEHMS J1a0OPATOPHBIX pabOT KAkl CTYIEHT AOKEH BECTH
PETUCTPAIMIO OMBITHBIX TapaMeTpPOB Ha BCEX JTalax HarpyXeHus o0pas3IoB B
MpOTOKONIaX (KypHajlax) AJi JIabOpaTOpHBIX paboT ¢ TrpaduyueckuM MOCTPOSHUEM
COOTBETCTBYIOIIIUX CXEM, TAOJHII, JUArPaAMM.

Kaxnmas pabota mdomKHAa 3aBepliaThCs 3aKIOYCHHEM O TPOBEACHHOM
UCIBITAHUU C aHAJM30M IOJYUYEHHBIX Pe3yJbTaTOB U cAauel CTYIEHTOM 3adyeTa IO

Kaxaoh J1abopaTtopHoi paboTe, TMpU  YCIOBUM  IOJOXKUTEIBHOM  OIIEHKH



CaMOCTOSITENIbHBIX OTBETOB CTYJEHTa Ha KOHTPOJIbHBIE BOMPOCHI MPENOJaBaTEINs,
IPOBOAMBILIETO J1a00paTOpHbIE PAOOTHI.

JIaGopaTopHblie pabOThI MOTYT ITPOBOAUTECS 110 OJHOMY U3 ABYX BApHAHTOB:

1) HcnpiTaHue peanabHBIX ONBITHBIX  00pa3lioOB, BBINOJHEHHBIX U3
)Kee300eToHa Ha CUIIOBOM 00OpY0BaHUU,

2) BuptyanbHble ucnbITaHUsl 0ajJOK C HMCIOJIB30BAHHMEM KOMITBIOTEPHBIX
IPOrPaMM.

JlanHHOoe  MeToaMyYecKoe Ioco0ue  Mpeijiaraercs  MCIHOJb30BaTh  Kak
BCIIOMOTaTeNbHbIM MaTepuan NpH 3aloJHEHUU MPOTOKOJIOB HCIBITAHUNA B pamKax
KaXaou snabopaTopHoil paboThl. ONMH IK3EMIUISP MOCOOUS Ha JBOMX CTYJEHTOB
BBIIACTCSL Tepel BBHITIOJHEHHEM J1a00paTOPHBIX pabOT W TOCIe WX OKOHYAHUS

CAACTCH ITPCIIOJAaBaATCIIHO.



JlabopaTtopnast paboTa Ne2
HcnbiTanue Kesne300eTOHHOM 027K HA M3rU0 ¢ pa3pylieHreM 1o
HAKJOHHOMY CEYCHMIO.

[lenpto  nmaGopaTopHOit  paOOTBI  SBISETCS  M3YYCHHE  HAMPSIKCHHO-
Ne(OPMUPOBAHHOTO COCTOSIHUSI B HAaKJIIOHHOM CE€YEHMH M3TH0aeMoro 3JeMEeHTa Ha
Pa3IMYHBIX CTAAMSX: yHpyras pa0doTa, NOSBICHUE U PA3BUTUE HAKIOHHBIX TPELIUH,
paspyuienue. IIpuBeaeHHbIE B METOJIMYECKOM YKa3aHUM BHUJICOKAIPBHI 3HAKOMSAT C
OIepanusiMu, BBIIIOJIHAEMBIMH IIPU HATYPHOM OTIBITE.

JInst mpoBeAeHUsT HATYPHBIX WJIM BHUPTYAJIbHBIX HCIBITAHUN H3TOTABIMBAETCS
Oanka MpsAMOYroJbHOro ceueHus mupuHoit 10 cm, BeicoToit 15 cm u anunoit 130 cwm.
Pacuernpiii mposier OGanku 117 cMm. banka 3aapMupoBaHa NPOCTPAaHCTBEHHBIM
KapkacoM ¢ rmnomnepedyHoi apmarypor kiacc B500 guamerpom 3 MM. XOMYyTHI
noctaBiieHbl ¢ 1marom 70 mwm. IlpomonpHast pabouas apmarypa kiacca A400 B
apMaTypHOM Kapkace Mmojo0paHa Tak, yToObl pa3pylieHue Oanku MPOU30ILIO0 HE 1O
HOPMAJIbHOMY, a 0 HAaKJIOHHOMY CEYEHHMIO, T.€. POAOJbHAs apMarypa o0 IIoNaaIn

CCUCHMUJ IIOCTAaBJICHA C 3aIIaCOM.

[eomeTpuyeckme pazmepsl M CxemMa apMUpPOBaHUA BAKK

Bec 3azpysoyHbix yempolicme: P= 200 H 1-1

CoBCcTBEHHbII MOrOHHBIA Bec Hanku:

q=b-h-y -g=0,1-0,15-2500-9,81= 367,9 Him

d3 BS0O (A, =7.1MM})
maiiiestich s i 1

A

4)| ".-:'-'\ 3 d14 A400 (A =462mm?)
b=100 mm

30 v

he=13
h=150 mm

- | by AT
‘ s=70 Mmm 1 ‘
Lo=1170 mm

L=1300 mm

Puc 18. I'eomempuueckue pazmepvl u cxema apmuposanusi 6aiKu



Puc 19. Apmamyprwiii npocmpancmeenHblll Kaprac OaiKu

Tlopsiook evinonnenuss pabomoi:

1.
W CHBITAHUS,

2.

o ua > w

OHpC,ZICJICHI/IC PACUYCTHBIX  XAapaKTCPHUCTHUK OcToHa Ha MOMEHT

OrnpeneneHre pacyeTHhIX XapaKTEePUCTUK apMaTyphl;

Cxema 3arpy>keHus Oajiku;

Ornpenenenre TEOPETUYECKON pa3pylIaOIIe MONEPEUHON CUJTBI;
HcnrpiTanue Oajku;

CormocTaBieHue TCOPETUUCCKUX U SKCIICPUMCHTAJIbHBIX 3HAYCHUM.

Onpedeﬂenue pacuemHusplx xapaKkmepucmuk OemoHna Ha MOMeHm UCHBIMAHUSA

Jisa  ompeneneHuss MPOYHOCTHBIX XApaKTEPUCTHUK OETOHA MPOU3BOIUTCS

ucrnbpiTaHusl 3-X OeTOHHBIX KyOOB ¢ pebopom 15 cm. Ilo pesynapraram HCHBITaHUI

KyOOB oOmpe/eissercs CpeaHee 3HaueHHe KyOMKOBOW mpodyHOcTH Oetona R. Ilo

BCIIMYMHC CPCAHCTO 3HAYCHUSA KY6HKOBOﬁ IMPOYHOCTHU OIPCACIICTCA: IMPU3MCHHAs

IMPpOYHOCTb OeTOHA OIBITHOM 6aJ'IKI/I, IMPpOYHOCTb OeToHa Ha PACTAXKCHHC.



OHPEABHEHMB PaCHETHbIX XapaKTepPUCTUK 0eToHa B MOMEHT MCNLITAHUA
OnpepeneHne KyOGukoBOoA npovyHocTM OeToHa NO MCNALITAHWAM

Kyb6oB c pebpom 15¢cm
i R1= 36,5 H'mm?
R2= 40,8 Hmwe

L : R3= 38,8 H/mne

Cpedree aHaveHue kybukoesod npoyHocmyu BemoHa Mo pesynsmaman ucnsimaxus Kybos:

F 2 Rl +R2 +R3 :+*D:S W: 38,7 Hf pan2
3 3

(puamerHan npoyHocms bemoHa, omeeyaruan cpedHell Kybukoeod NPoYHoCTIU:
R, = (0,77-0,00125R)R = (0,77 - 0,00125[7 )[37 | = 27,9  Hmw?

(poyHocms Bemoxa npu pacmAXeHuu, omeeyarias cpedHed Kybukoaod NPOYHOCIL

pae S
¥ 45+R  454p]

2,31 H/ a2

Puc 20. Onpedenenue pacuemmuvix xapaxmepucmux bemona

Onpeoenenue pacuemnovix XapaKkmepucmux apmamypol

OnpeneneHne  pacyeTHBIX  XapaKTEpUCTUK  TOMNEPEYHOM  apMaryphl
OPOM3BOJAUTCS IO pe3ylbTaTaM MHCIBITAaHUS Ha pacTshkeHwe 3-X 00pasloB
apMmatypHbIX crepkHeit 03 B500 ¢ onpeznenenreM A HUX 3HAYEHUM (PU3UUYECKOTO

npeacia TCKy4CCTH.

OnpegeneHne pacyeTHbIX XapakKTepUCcTUK apMaTypbl
OnpefeneHne CONPOTHBNEHNA PACTAXEHWIO NONepeYHoOl apMaTypel B500(anameTp 3mm)

| O, = 525 HwmM? G,,=545 Hmm2 T,; = 543 Himm?
]

CpedHee aHaqeHue yCroeHoz0 npedena MeKyyecmu:

S 0TS o)) = 05 (s [k ||ape e
Iy SEL = =
3
CmepxHu fonepeyHold apMamyps (XoMyms!) N0 GAUHE HAKNOHHOO MpetuHs!
PAcmAHYMLI HepagHOMEPHO. [IpUHUMAaeM 38 CONMPOMUETEHUe PacMAXeHUN NONSPeyHol

apMamypkl efuYUHy YCIoeH020 fpedena meKyyecmu, YMHONXEHH020 Ha KosgduyueHm

H/mra2

— ycnoeud pabomel Y 1=0.8:

,_ ‘ Ry = 7o R =[os]fes= 3226 Him?

| Hopmbl pekoMeHayoT npuHumaTts 3Haverua R, <=300 H/mmv?.




Puc 21. Onpeoenenue pacuemnuix xapakmepucmux apmamypbol

['eomeTpuueckrue pa3smepbl, CXeMa aApMHUPOBAHUS, CXEMA 3arpyKEHUsS U CXEeMa
YCTaHOBKH NPHUOOPOB TMPUBEACHBl HA WIUIIOCTPALMIX, MOSCHSIIOUIMX MPOIece

HUCIIBITAHUA 06p3311a.

MNeoMeTpUyecKue pasMepbl, CXeMa apMUPOBaHNUA U CXeMa HarpyxeHua 6anku

l 2F - narpy3ka oT npecca

Tl T-2
TUT @] 2\ 2
PP S

7‘!)/ 5 AD -
= i )Q 3 > ZT '
C;:- T-pbidakHbie TeH30METPbI A
Lo/4=292.5 mm Lo/2=585 mm Lo/4=292.5 mMm
PACUETHAA CXEMA BANKK

-

L

Puc 22. I'eomempuueckue pazmepwl, cxema apMupo8anUs, cxema HaepylceHus: 6amKu u cxema

YCMAHOBKU NPUbOpos



Harpyska Ha Oanky npuknagbiBaeTcA B YeTBEpTAX Nponeta uyepes
pacnpeenTensHyo Tpasepcy.

Puc 23. Cxema 3azpyoicenus 6anku

- s B

1
L
i"
-
-
oy
-
bl
-
s

B npouecce Harpy#eHusa C NOMOLLK WHAWKATOpa YacOBOro Tuna c
ueHon aenenmAa 0,01 MM npow3BoaATcA M3MepeHuA nporwboe B
cepeauHe nponeta Danku.

Puc 24. Hzmepenue npocuba 6aixu



HnAa namepenna ocanok Danku nNoj HArpy3koW Ha onopax yCTaHOBMEHL
2 MHAWMKATOPA YacoBOro TMNa C UeHoin genedna 0,01 mMm.

Puc 25. Uzmepenue ocadox onop banku

Nedopmauun BeToHa B HANPABNEHWAX [MABHBIX CHUMAKWMK W
PACTArMBAKOWMX HANDFKEHWMA N3MEDPADTCA PhlYa¥HBIMK TEH3OMETPaMK
c Bazon 100 mma.

Puc 26. Hzmepenus oegpopmayuii Gemona 8 npUOnOpHuIX 30HAX
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Puc 27. I[Ipoyecc ucnvimanus 6anxu

Memoouka ucnoimanus 0a1Ku

UcnbiTanue Oanku mNpoBOAUTCS Ha TUIpaBiIMdYeckoM Tmpecce. Harpyska

IIPUKJIAJIBIBAETCS MTOATANIHO, C BBIAEPKKOM ITOCIE KAXKIO0T0 dTana 3arpykenus. Ilocmne
KaXJ0ro dTama 3arpyKeHHs CHHUMAOTCA II0Ka3aHMsI MEXAaHUYECKUX IPUOOpPOB:
WHIMKATOPOB YaCOBOI'0 TUNA M PHIYAKHBIX TEH30METPOB.

Tensomerp T1 mo3BosisI€T ONpPENEIUTHh INIABHOE CXKMMAIOIIEE HANPSDKEHHE, a
TeH3oMeTp T2 — I1aBHOE pacTArMBAIOIIEE HAMNPSIKEHUE [0 COOTBETCTBYIOIIMM
nedopManusiM, 3aMEPEHHBIM C MTOMOIIBIO0 THX TEH30METPOB.

ITo mepe yBennueHUs: Harpy3Ku MPOruObl OAKU YBEIMUUBAIOTCA, MOSBISIIOTCS
IIEPBbIEC HAKJIOHHBIE TPEILMHBI B ONIOPHBIX 30HAX OAJIKU, TaM, I/ie JEHCTBYET O0bIlas
NornepeyHas Cuja.

TpeuwHbl Ha KaXA0M JTane OOBOMATCSA TYLIBIO ¢ OTMETKOW HOMEpa dSTamna
3arpyxeHus. Cienyer OTMETHTb, YTO Yy OHOphl OOpa3yeTcss HE OJHA HAKJIOHHAs

TPELIMHA, @ HECKOJIbKO, a TAaKXE TO, YTO HAKJIOHHBbIE TPEIIMHBI, B OTJIMYUE OT

HOPMAJIbHBIX, MOTYT OOpa30BBIBaTHCS HE TOJBKO C HIKHEW pacCTSIHYTOW TpaHU

ceueHHs (B 30HE MaKCHUMAaJbHBIX

Oalky, a WM CO CpeaHEH YacTh BBICOTHI

CKAJIBIBAIOILIMX HAIPSDKEHUM ).



[Ipy  panbHeillleM  yBEJIMYEHWHM  HArpy3kd IIMPUHA  3THX  TPELIUH
yBennuuBaetcsi. Haunbonee pa3BuThie HAKIOHHBIE TPEIIMHBI PAa3BUBAIOTCS BBEPX U
nensT OalKky Ha naBa OJloka — cjeBa M ClpaBa OT HAKJIOHHOW TpemuHbl. Takoe
COCTOSIHHE ONPEIESET pacUETHYIO cXeMy OajkHh IO HaKJIOHHOMY cedeHuto. llpu
Harpy>XeHUM OajKu JByMsI COCPEAOTOYCHHBIMU CHIIAMH HAIIPABJICHUE TPEILUHBI U €€
JUIMHA W3BECTHBI: OT omopbl K cuie. llpu npyrux Bugax Harpy3ku Ha Oajky,
TPEIIMHBI MOTYT UMETh MHOM YTroJl HakJIoHa (<45° npu paBHOMEPHO pacipeieeHHOM
Harpyske).

[Ipy nocTwXeHUM HArpy3KOM BENMYMHBL, ONM3KOM K pa3pylliaoleH,
TEH30METPHI YK€ HE MOTYT (PUKCHPOBAThH CIUIIKOM OoJbIue aedopMarui 0aiky, a
WHJIUKATOPBl U3-3a MPOSBIICHUS OOJBIITUX MPOTHUOOB OAJIKU B CEpeArHE MpOoJeTa UX
y)ke He peructpupytoT. Ilosromy mexanuueckue mnpuOOpsl  yOuparoTcs,
KOHTPOJIMPYETCA IO IIKaje THAPABIMYECKOTO IMpecca TOJbKO BEJIMYMHA HArpy3KH,
MPUKJIaAbIBAEMON Ha OaNKYy.

Pa3zpymienue u3rub6aeMoro xKeine300€TOHHOrO 3JeMEHTa MO0 HaKJIOHHOMY
CEUYEHUIO BOJIM3U OMOP MOXKET MPOUCXOJUTh OT JEUCTBUSI IIaBHBIX PACTITUBAIOLIUX
WJIM TJIABHBIX COKMMAIOLIMX HANpPsHKEHHWM, BO3HUKAIOIIMX OT COBMECTHOTO JEHCTBHUSA
NOMNepeyHoil cuiibl ¥ u3rudaromero MoMenta. C MOBBIIIEHHEM BHEIIHEH Harpys3ku
BO3pACTalOT BHYTPEHHUE YCWIMS: TIONIepeyHas cuja QM U3rudaroumii MOMEHT M , U,
COOTBETCTBEHHO, YBEIMYMBAIOTCS TIJaBHble HanpspkeHus. Korma — riiaBHbIE

pacTSIruBaollMe HAMNPSHKEHHs] JOCTUTAlOT 3HaueHus R,, B OeToHe oOpasyercs

HAKJIOHHAs! TPEIIMHA, KOTOpas pa3eisieT MPUOMOPHBIA yIacTOK OAJIKM Ha JABE YacTH,
CBSI3aHHBIE MEXIY COOOW B CKATOW 30HE OETOHOM HaJ TPEUIMHOM, a B pacTAHYTOU
30H€ — TIPOJOJBLHOM apMaTypod © XomyTamu (IONEPEYHBIMU CTEPKHIMU),
nepeceKaeMbIMU HAKIIOHHOM TPEITUHOM.

Pa3pynienue 0anku mo HaKJIOHHOMY CEYEHHUIO MPOUCXOAUT MO OJHOMY U3 TpeX

BO3MOKHbBIX BAPUAHTOB:



1. N3-3a pazapobiienuss 6eToHa ceueHUs] MEXIy HAKJIOHHBIMU TPEIIMHAMU
OT JCHCTBHMS IJIABHBIX COKUMAIOIIMX HAIpsDKEHWW. PaspymieHue BbI3bIBaeTCs
MIPEUMYILIECTBEHHO JICHCTBUEM MOTIEPEUYHON CHUIIBI.

2. Bceneactsue cpe3a 6eToHa ckaToil 30HBI HaJl TPEIIMHON C JOCTHKEHUEM
npejena TEKy4ecTH B CTEp)KHSAX IONEPEYHOW apmarypsl, Hpu 3TOM 00e dYacTu
IIPUOIIOPHOTO y4YacTKa CMEINAIOTCS 110 BEPTHKAIM OTHOCHUTEIBHO JpYyr Jpyra
(mponosibHAsg apMmaTypa XOpOIIO 3aaHKepeHa M 00JajaeT JOCTATOYHOM IUIOIIAbIo
CEUEHUs — HaIIPSDKEHHUE B HEH HE TOCTUTAET IpEiesia TEKYUECTH).

3. Paspymenue mnpoucxoguT Npu JOCTHXKEHHHM Npeliesia TEKy4yecTH B
IOTIEPEYHON W MPOJOJIbHOM apMarype BCJIEJACTBUE, BBI3BAHHOTO W3THOAIOIINUM
MOMEHTOM, B3aMMHOT'O TOBOpPOTa YacTed NPHUOMOPHOrO YYacTKa OTHOCUTEIBHO
TOYKH NPHUJIOKEHUSA PABHOACHCTBYIOIIEN CUIIBI COKUMAIOIUX HANPSDKEHUN B CKATOM
30He OeToHa.

B peanbHBIX KeNe300€TOHHBIX M3rMOAEMBIX 3JIEMEHTaX TpU  (POPMBI
paspyuieHus MPUCYTCTBYIOT OJHOBPEMEHHO, HO C OJTHOM M3 HUX Mpeodiafaromiei, B

HaIlleM UCTIBITAaHUU — 2-011 (hOpMOil.

WUcnbiTaHue Ganku
Pazpywarowan Hazpyska 2-F ul e:cp=”0 000 H
B Paspywarowas HaspysKa
‘ 2'Fuf, exp=110 000 H
=
] | il / (¢ Sl
Q A G  F ¢ § / A
Mokazanua npubopa T-1 MNokasanus npubopa T-2
F
30
MNpubop T-1 - e NpuGop T-2
CHAT 20 — — - CHAT z
10
&*10” 40 20 0 20 40 60 80 100 120 g,*10°

Puc 28. Pezyabmamot ucneimanus oanku



Pazpymatomass Harpy3ka Qukcupyercss 1O IIKaje Tmpecca, KOoraa, IpH
paboTaromieM ruapaBIndeckoM Hacoce Mpecca, Harpy3ka Ha IIKalle CUIIOU3MEepUTEIIs

HC BO3pacCTacT.

Onpedenenue meopemuueckoii papyuiarouieii RONEpeuHol cuibl

HcxonHble TaHHbBIE:

ePaboyas BbicOTa cedeHus - h, =130mm ;

e[IlupuHa monepeyHoro ceyeHus - b=100mu;

e[Ilar XOMyTOB - s=70Mmm;

eUucio cpe30oB XOMyTa B OJTHOM CEUYEHHH - N =2;

e[ln0mans MONEPEYHOro CEYEHMs XOMYyTa - d3 A,,; =7.1mm°;

e ConocTaBiIeHUE PACTSXKEHHIO TONEPEYHOM apMaTypsl - Ry,; =322.6 H/mm’;

e[IpouyHOCTh O€TOHA MPU PACTSIKEHUHU, COOTBETCTBYIOIIASI Cpe/lHENd KyOMKOBOM
MPOYHOCTH - R, =2.31H/mm’;

ePaccTosiHue OT OMOPHI 10 OJFDKAKMIIEH COCPETOTOUYECHHOMN CUJTBI, TIepeIaBaeMoin
Ha 0aJKy pacnpeaeUuTeIbHON TPaBEPCOM - ¢ =292.5mm ;

eKoappunuent o,, =1.5, BXoasmuid B popmMyiy ais onpeneneHus Q, .

S@gs S§ 8§ §

Puc 29. Ycunue 6 nonepeunvix cmepoicusx

Paspymafoma;l nomnepeyHas Cujia, BOCIIPHUHUMACMass HAKJIOHHBIM CCUCHHEM,

OoNpCACIIACTCA N3 YCIIOBUA:



_(PbZ'Rbt'b'hg

Qul,cal = Qb + st = f + 0'75qsw “Co,
e ¢y, =15]
C - MPOCKIHA HAKIOHHOIO CCUCHUA, PaACCTOAHHC OT OIIOpbl JO0 TOYKH

IPUIJIOKEHUS CUJIBI. € =292.5MMm ,

C, - JUIMHA NPOEKINU HAKJIOHHOMW TPEILIHHBI;

15 R, -b-hZ 5-2.31-100-130°
0=J’ . b-h? :\/15 2311001307 o

0.75q,, 0.75-65.4

3HaueHHEe C, JOJDKHO YJOBJIETBOPATH YCIOBUIO h;<c,<2h,, m0O3TOMY
OPUHUMAEM C, =2h, =2-130=260 mm .

IToronnoe YCHUIIMC B ITOIICPCHYHBIX CTCPIKHAX!

Ryy *AgiN_ 322.6-7.1.2

Ao = s 70

=654H/mMm.

[TpoBepuM HEOOXOAMMOCTH YUeTa B pacueTax MonepeyHor apMaTyphl:

o 20.25-Ry; -b=0.25-2.31-100=57.8 H/ mm,
65.4H/Mm>57.8H/Mm;  CJICOOBATCIbHO, MOICPEYHYIO  apMaTypy  CICAYyeT
YUYUTHIBATh.

1.5-2.31-100-1302
292.5

Quical = +0.75-65.4-260 = 20020 +12753=32773 H.

Onpeoenenue IKCnepUMEeHmMaAIbHO20 3HAUEHUA NONEPEUHOU paspyuiarouient
cunvl Q, .,
CoOcTBeHHBIN BeC OAJIKH:
G=b-h-l,-y=100-150-1170- 25.10° =438.8H.
Bec 3arpy3ouHoro ycrponcTBa P =200 H.
OnbITHasg paspyliarolias Harpys3ka, nepeiaBaemasi MPEecCOM Ha OJIHY TOYKY

pacnpenenuTebHON TpaBepcon: F, .. =55000H.

DKcnepruMeHTalIbHAs pa3pylIaoas nonepeyHas cuma:

Qul,exp = I:ul,exp + CZ; + Z =55000 + 4388 + 220 =55319H.




BennunHa OTKIOHEHUSI HSKCHEPUMEHTAIBLHOIO M TEOPETHUYECKOrO 3HAYCHUS
pa3pyLIAOIEH NONEPEYHON CHIIBbI B TPOLIEHTAX:

Quaa ~Quew 10095 32773255819 1500, _ 55,895

32773

ul,fial
Hcronp3yst  CBOM  HCXOIHBIE  JaHHBIE TIO0  (PU3UKO-MEXaHUYECKUM
XapaKTEPUCTHKAM OCETOHA W apMaTyphbl, CTYACHT 3alOJHSIET C HEOOXOIUMBIMU
BBIYHCIICHUSIMU TIPOTOKOJI BBIMIOJHEHUs J1a00paTOpHOl pabdoThl M 3alMIlaeT eg,
OTBEYAET HA KOHTPOJBHBIE BOIPOCH MPENOAABATEINS, MPOBOIAIIETO JTAHHYIO

Ja00paTOPHYIO PaboTy.

Bompocs! 1151 mOAr0TOBKH K 3a1iuTe 1adopaTopHOit padboThl Ne2

1. Kakas uenb cTaBuTCst Ipy MPOBEJECHUU JAHHOU Ja00paTOpHOM paboThI?

2. KakoBbl  KOHCTPYKIIMM M  pacyeTHas CXeMa  HCHBITBIBAEMOMN
&Kese300eToHHOM Oanku?

3. Kak mi1st ucnbIThIBaeMOM Oaiku ONpeaeuTh (PU3NKO-MEXaHUYECKUE
XapaKTepUCTUKU O€TOHA U apMaTypbl?

4. Kak ocymiecTBisieTcst 3arpykeHue 0anku Ipy UCTIbITAHUN ?

5. Kak xoHTpommpyercss BeIMYMHA TNPUKIAIBIBAEMON HArpy3Ku TIpH
3arpyKeHuu Oanku?

6. Kakue mnpubopbl OBUIM yCTaHOBJEHBI Ha OIBITHOM Oajike, W 4YTO

U3MEPSIIOCH C UX ITOMOILBIO?

7. B kakux Mecrax Oajku cleayeT OXHUAATh IOSIBICHHWE HAKJIOHHBIX
TpeuuH?
8. Kak mno rpadukam nedopmanuil OeToHA OIpeneTUuTh HArpy3Ky

00pa3oBaHMs HAKJIOHHBIX TPEUIUH?
Q. Kak npu ucnsiTaHuM QUKCUPYETCS ONBITHAS pa3pyllarolias Harpy3ka?
10. Kak ompenenuTh TEOPETUYECKYI0 HECYIIYI0 CIHOCOOHOCTH IO
HAKJIOHHOMY CE€UYCHUIO?
11.  Kax BbIYHCIUTH OTKJIOHEHHE ONBITHBIX 3HAYCHHUI HArpy3KH pa3pylIeHUs

OaJIKM M0 HAKJIOHHOMY CEYEHHUIO OT TEOPETUUECKUX 3HAYCHUI?



12. Yem o0OBsCHAETCS OTKJIOHCHHE OIBITHBIX 3HAYEHUW HATPY3KH
paspyiieHus 0aJKu M0 HAKJIOHHOMY CEYCHHIO OT TEOPETHUECKUX 3HAUCHUI?

13. Kak n3MeHuTCs 3HaUeHHE TEOPETUUECKON HECYIIeH CIIOCOOHOCTH OalKu
0 HAKJIOHHOMY CEYCHHWIO NpU H3MEHEHHH Kilacca O€ToHa, Imara W JauameTpa

MOMEPEYHBIX CTEPIKHEH?

14, Kak MOXXHO TMOBBICUTH TPEIIMHOCTOMKOCTh OalKU IO HAKJIOHHOMY
CEUYEHUIO?

15. Kak npoucxoaut pazpyiieHue 0aaku Mo HAKJIOHHOMY CEUCHHIO?

16. [Touemy pacdeTHOE COMPOTHBJICHUE TMOMEPECYHOW apMaTyphl MEHbIIE

YeM IPOJO0JIBHOM OJTHOTO M TOTO K€ Kiiacca?
17. B kakumx ciydasx MOXKET MPOU30UTH pPa3pylICHUE I0 HAKIOHHOMY

CEYEHHUIO OT CKaTHU?

[IpoTokon BeImoaHEHUS Tab0paTOpHOM padoThl Ne2
Hcnvimanue ocene300emonnoli banku Ha uzeud ¢ paspyuienuem no HakaioHHOMY

Ce4YeHUIo

Onpedenenue pacuemupix XapaKmepucmuK 6emona 6 MOMeHn UCnbIMaHUs
Cpennee 3HaueHHEe KyOUKOBOW MPOYHOCTH OETOHA TIO PE3yIbTaTaM HCIBITAHUS
KyOOB:

_R1+R2+R3_
===

R H/mm?

[Ipu3mMeHHast IpOYHOCTh OETOHA, OTBEYAIOIAsl CPEIHEN KyOMKOBOW MPOYHOCTH:
R, =(0,77 —0,00125R)R = H/vm?
[IpouHOCTh OETOHA TTPU OCEBOM PACTSIKEHHUU, OTBEUAIOIIAsl CPEIHEN KyOHKOBOM

IMPOYHOCTH:

45+R

Rut H/mm?



HauanpHbiii Momyns ympyroctu O€TOHA, OTBEUANOIIMNA CpeaHEN KyOMKOBOM

IIPOYHOCTH:

_ 55000R _

= = H/mm?
27+R

b

Onpeoenenue pacuemuvix XapaKkmepucmux apmamypbol

PacueTHOEe cCONpOTHUBIEHHE apMaTypbl pPacTSHKEHUIO (CpelHee 3HauyeHHe
YCIIOBHOTI'O MPEAENA TEKYUECTH):

3 0.75(0ul +0,, + Gus)
B 3

R

s = H/mm?

Pacuemnoe conpomuenenue pacmsaxicenul0 nonepeuHou apmamypuvl (C
yuemom Korhpuuuenma ycnosus pavomet Y ):
st =Y " Rs :—H/MM2
Hacpysku na 6anky npu ucnvtmanuu
oo P= H
Bec 3arpy304HbIX yCTpOMCTB: W~ ———
Co6crBenHblit Bec 6ankn: C=0N-1-y=____ Hlcw

Onpeoenenue meopemuueckou papyuiarouieli NOnepeyuHoll Cubl

IToronnoe YCHUIIMC B ITOIICPCYHBIX CTCPIKHAX!
Ry - A

..n
Qg = sw T Mswi _ H/mm
S

I[J'II/IHa IIPOCKIUHU HAKJOHHOM TPCIIMHBI HAa IIPOAOJIBHYIO OCh DJICMCHTA!

c, = (sz‘Rbt’b'hozz MM
| Usw

3Hauenue 0 JOJDKHO YAOBJICTBOPATH YCIOBUAM hy < ¢, < 2h, m Co= C, IO3TOMY
npuHuMaeMm ¢ = — MM

Paszpyaromas nomnepedHas cuia U3 yCiIOBUs pacdera Ha JEHCTBUE NONEPECYHOU
CHJIBL:

©p, Ry, -b N2
Qul,cal :%4—0'75'(4% 'CO :—H

Hcenvimanue oanku
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Conocmasnenue meopemudecKux U IKCnepUMeHmajilbHovlx 3HAYeHUl

OneITHAs: HArpy3Ka Mpu pa3pyLICHUU:

F H

ul,exp —
3KCHepI/IMeHTaHBHaﬂ paspymaromas rnornepeuHasd Cujia:

G P
Qul,exp = I:ul,exp +E+E:—H

Bennunnua orkimonenus B %:

Qul,cal _chc,exp .100% = %
ul,cal
daxynbTeT, Kypc, IIpenonaBareins
rpymnmna
CryneHTsl [Tonnuce

ata




