BTPATU HAIIOPY. KIIACUDIKALIA BTPAT HAIIOPY

Pyxoma piarHa Ha CBOEMY IUISIXY TTepeOOproe CUIH TepTs 00 CTIHKU TPyOH Ta
MICIIEBI ONTOPH (KpaHH , 3aCYBKH, KOJI1HA, IEPEX0/I1, TPINHUKHU TOIIO0), TOMY YacTKa
MIATOMOI eHeprii (Harip) BTpayaeThes.

JlBa BHIU BTpAT HAMopy: BTPATH 110 JTOBXKHHI IOTOKY N| 1 BTpaTH Hamopy Ha Miclie-
BUX omopax h,,

CymapHi BTpaTH Halopy BH3HA4arOThCs BUpazoM: Ny, = hy + h,, ,ne h, - cymapni Btparn
HAIopy 110 JTOBXHHI TPyOOTPOBOAY HA BCIX HOTO MUISIHKAX; N, - CyMapHi BTpaTu HAIopy
Ha MICIIEBHX OTIOpax.

BtpaTu Hamopy mo A0BKUHI OTOKY 3yMOBJIEHI JOBXHHOIO T1IPOJIiHIH,
HIOPCTKICTIO CTIHOK TPYOOTIPOBOY, B'S3KICTIO PIAUHH.

Binpi3ku rigponiHiid, B MeXax SKUX CIIOCTEPIraeThesl 3MiHa KOH(DIrypartiii moToKy,
HA3MBAIOTHCS MiclieBUMH onopamu. Ha 3mMiHy KOH}ITyparllii MOTOKY BUTPa4a€ThCs
eHepris. TakumMu MICIIEBUMH OIIOpaMU € KpaHH, TijipoanapaTH, KOJIiHa, Pi3Ki 3BY>KCHHS U1
PO3LIUPEHHS TPYyOH Ta 1H.

Brpartu Hanopy Ha MICIIeBUX OIOpax MoB'a3aHi 3 aehopmarliero (3MUHAHHSIM)
IOTOKY, 3MIHOIO XapaKTepy, HanpsiMy Horo pyxy. [Ipu boMy yTBOpPIOIOTBCSI MIKpPO- Ta
MaKpOBUXOpH, Ha (OPMYBAHHS SIKUX 1 BUTPAYA€ThCS YaCTHHA €HEPTii (Haropy).

SIKI110 BiIOMi BC1 OCHOBHI BEJIMYMHHU TIOTOKY (Z, p, V), TO BTpATH HAIIOPY MiXk TBOMA
nepepizaMu MO>KHA BU3HAYUTH 13 pIBHAHHS bepHysui
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BusHaueHHs BTpat Hanopy B TpyOONpoBOaxX JHOOUX TIPOCUCTEM € J1yKE
BKJIMBMM: BOHU BU3HAYAIOTh BUOIP HEOOX1THUX MapaMeTpiB HACOCIB, MPUBOTHUX
JIBUTYHIB. SIKIIIO B OYy/Ib-sK1¥ T1IpOCUCTEMI MOJIa4l piIMHUA BTPATH HANIOPY OUIbIII, HIX
Hamip, KM yTBOPIOE HACOC, TO TaKa CUCTEMa IpaltoBaTH He Oyie.

Brpartu Hanopy 3yMOBJI€HI HE3BOPOTHHUM TEPEX0JIOM MEXAHIYHOI EHEpPTii MOTOKY B
TeIIoBy. MexaHi3M Jiii CHII ONopy JyKe CKJIaTHUA. AHATITUYHO IMOKH 1110 HE OepKaH1
TOYHI TEOPETUYHI CIIBBIJHOIIECHHS JI0 iX PO3PaXyHKY, TOMY 4aCTO BUKOPUCTOBYIOTh
eMITIPUYHI 3aJ1€KHOCTI.

Brparu Hanopy Knacugikauis Brpat Hanopy

PyxoMma pianHa Ha CBOEMY IIUISIXY NMEPEOOPIOE CUIU TEPTS 00 CTIHKU TpyOH Ta
MICIIEB1 OMOPH (KpaHHU , 3aCYBKH, KOJIIHA, IEPEXOIU, TPINHUKH TOII[O), TOMY YacTKa
MUTOMOI €Heprii (Hamip) BTpayaeThes.

JlBa BUIM BTpAT HAMopy: BTPATH 10 JOBXKHHI MOTOKY N| 1 BTpaTH Hamopy Ha Miclie-
BUX omopax h,,
CyMapHi BTpaTH Harmopy BU3Ha4aroThCsa BUpazom: hy, = hy + h,, 1e h, - cymapsi Brpatu
HAropy 1o JOBKHUHI TPyOOIPOBOAY Ha BCIX HOTO IiIsHKAxX; h, - CyMapHi BTpaTu Hamopy
Ha MICIIEBUX OIOpaXx.

BrpaTtu Hanopy no J0BXHHI TOTOKY 3yMOBJIEH1 JOBKHHOIO T'1JIPOJIIHIH,
HIOPCTKICTIO CTIHOK TPYOOIPOBOY, B'SI3KICTIO PIIUHHU.

Biapi3ku rinposniHiii, B MeXax SIKMX CIIOCTEPIraeThcs 3MiHa KOH(Irypaliii MoTOKY,
HA3MBaIOThCS MicIleBUMHU oniopaMu. Ha 3MiHy KOH(]irypailii HOTOKy BUTpa4a€eThCs
eHeprid. TakuMu MICIIEBUMU ONIOPAMHU € KpaHU, Tiipoanapary, KOJIiHa, pi3Ki 3BY>KEHHS 4d



PO3IIUPEHHS TPyOH Ta 1H.

Btpatu Hanmopy Ha MiCIIeBUX OMOpax MOB's3aHi 3 Aedopmaliie€ro (3MUHAHHSIM )
MOTOKY, 3MIHOIO XapakTepy, HanpsMy Horo pyxy. [Ipu nboMy yTBOPIOIOTHCS MIKPO Ta
MaKpOBHUXOpH, Ha (POPMYBaHHS SKUX 1 BUTPAYAEThCS YacTHHA €HEPTil (Hamopy).

SIKII0 BiJIOMi BC1 OCHOBHI BEJIMYMHHM ITOTOKY (Z, p, V), TO BTpaTH HAOPy MiX JIBOMa
nepepizaMu MO>KHA BU3HAYUTH 13 pIBHAHHS bepHy
D) (a, + By B2

29 Pg 29

BusnaueHHst BTpaT Hanopy B TpyOOIIPOBOIax JIFOOUX TIAPOCUCTEM € JTyKe
BOKJIMBUM: BOHM BU3HAYAIOTh BUOIp HEOOXITHUX MapaMeTpiB HACOCIB, MPHUBOIHUX
JIBUTYHIB. SIKII0 B Oyb-sKil TiApOoCcUCcTEM] TTOAaYl PIIMHU BTPATH HAIMIOPY OLIBIII, HIXK
Harip, sSIKuid yTBOPIOE HAcOC, TO TaKa CUCTEMA IMpaltoBaTH He Oy/e.

BrpaTtu Hanopy 3yMOBIJI€HI HE3BOPOTHUM MEPEX0JIOM MEXAHIYHOI EHEPTii MOTOKY B
TEIJIOBY. MexaHi3M il CHJT ONopy AYXKe CKIAAHUI. AHAIITUYHO MOKH 1110 HE OJIepKaHi
TOYHI TEOPETUYHI CIIBBIJHOIIECHHS JI0 iX PO3PaXyHKY, TOMY 4acCTO BUKOPUCTOBYIOTh
EMIIIPUYHI 3aJI€KHOCTI.

h=(z + P +

JlaminapHuii | TypOyJICHTHUI pe;KMMHU PyXY B OTOKAX PeajibHOI PiAMHU

VYcranoBka O. PeitHonbaca (1883 r) s JOCHIIKEHHS PEXUMIB PyXy PIIAUHU
npejacTaBiieHa Ha puc.l. Jlo 6aka A, 3aIOBHEHOMY JOCIIPKYBAHOIO PIIMHOIO, TIPUETHAHA
ropu3oHTajIbHa CKIIsTHA TpyOa B 13 kpanoM C, mpu3HaueHUM JIsl PETYIIOBaHHS MIBUIKOCTI
pyxy pimuau. Han Gakom A ycrtanoBienuit 6ak D 3 po3umHOM apOu, BiJ SKOTO
BIJIXOJIUTh TOHKA CKJIsTHA TpyOKa 3 peryitorounM BeHtuseM E. PiBens piaunu y 6ari Moxe
HIATPUMYETHCS MOCTIHHUM.

[Ticnst 3amoBHEHHS OakiB PIUHU SIKUKACh Yac BUTPUMYIOTH B HEPYXOMOMY CTaHi, a.
MOTIM TOCTYIOBO BijkpuBaioTh kpaHu C 1 E; mpu 1boMy BCTaHOBIIOIOTHCS HEOOXIJHI
POKUMH PYyXy PIAMHHM. 3HAIOYM OOCAT MIpHOT €MHOCTI 1 4ac 1i 3allOBHEHHS, MOXXHa
BU3HAYUTH BUTPATY PiAMHU.

O. PeliHONbAC YCTaHOBUB, IO NPH HEBEIMKIA IIBHJKOCTI MOTOKY Vi nodapOoBaHa
plOIMHA PYXAEThCS YITKO BUPAKEHUM TOHKHUM CTPYMKOM, HE 3MIIIYIOYUCH 3 MOTOKOM
He3a0apBIEHOI PIAMHHMM, TOMY LIO0 IIBUAKICTH 1 TUCK B MOTOLI MOCTIMHI, BIACYTHI iX
KoJauBaHHA (myJibcauii). PigmHa B mOTOLI pyXaeThecs MIapaMu- LuiIiHApaMu (TpyoOa
KpyTJia).

[Tpu 3011bIIIEHH] TIBUAKOCTI MOTOKY B TpYO1 A0 V, nmodapOOBaHUl CTPYMOK MpuiiMae
xBuJenoniony ¢opmy (puc. a), mpu MBHAKOCTI Vi > Vo, Ha OKPEMHUX HOTO JUISHKAX
3'SIBISIIOTHCST PO3pUBHU (pUC.0), 1 MPU MEBHOMY 3HAYEHHI IIBUIKOCTI V4 CTPYMOK IIJIKOM
PYWHYETHCS, PO3MUBAIOYUCH OCHIKYBAHOIO piAuHOIO (pucC.B). B 1eli yac yacTUHKH
PIAMHU  «OMHUCYIOTHY» CKJIQJHI KPHUBOJIHIMHI TpaekTopii, 00 IapyBaTuil pyx piJUHU
NEePEXOAUTh Y BUXOPOMOAIOHNI 00epTansHuil pyX. [lezomerp uu TpyOka [Iuto mokaxyTh
Oe3yNuHHI NyJbcalii THCKY 1 HIBUAKOCTEH Yy TMOTOLI PIAMHU. SIKIO MOCTYHNOBO
npukpuBati kpaH C 1 3MEHIIyBaTH WIBUJIKICTh PyXy piAvMHU B TpyO1 B, mepBicHuit
XapakTep pyXy BiTHOBUTHCA.

Jlaminapuuii pesxuM pyxy pinuHu (Bi JJaTHHCBKOTO ciioBa lamina — cmy»kka, map).
CrooctepiraeTbcss TpH MajuX IIBUIKOCTSAX, MPH SKOMY OKpeMi CTPYMHHKH PiTUHH
pyXarThcsl TapajiebHO OJWH OJHOMY M oci moToky. Lleil pexum crocTepira€TbCs B
TOHKUX KamUISIpHUX TpyOKaX, y KpPOBOHOCHMX CYJIMHAaX, a TaKOX IpHU pyci Mo Tpyodax



Jy’Ke BA3KHUX PIIUH: HAPTH, Ma3yTy, MAaCTHII 1 T.II.

TypOynenTHuii pexum pyxy piguam (Bix jartuHcekoro ciosa turbulentus —
0e3naaHuii) — BIAPI3HIETHCSA HEYMOPSAKOBAHUM PYXOM YAaCTUHOK PIJIUHM 1 BUSBISIETHCS
IpU BEJIWKUX IIBUAKOCTSAX. He3Bakaroum Ha CBOIO CKIIATHICTh, TYpOYJICHTHHHA DPEKUM
pyXy Ma€ TEBHI 3aKOHOMIPHOCTI. Y TIOTOILI pIAWHUA CHOCTEPIraloThbCsl TOHEHbBKI
MPUCTIHOYHI IIapH 3 JIAaMIHAPHUM PEXKHMOM Ta 3 MEPEXITHUM PEKHUMOM 1 TypOyJIeHTHE
anpo moTiky. TypOyneHTHHI pyX 3ycTpi4aeTbCs OCHUTh YacTO B TIAPOTEXHIYHIN 1
TiIpOMeNiopaTUBHIN MPAKTHIIL: IPU pycl BOIU B TpyOax, KaHanax, pikax i T.1.

O.PefiHonpIC TAakOXX YCTAHOBUB, IO TIEPEXiA BIJ JJaMIiHAPHOTO PEKUMY [0
TypOYJCHTHOTO BiJI0OYBAa€ThCS MPH MEBHUX IIBHJKOCTSX, K1 BIH HAa3BaB KPUMUYHUMU.
3HaueHHS! KPUTHYHUX MIBUAKOCTEH HEMOCTIiHHI. TOMYy ISl XapaKTePUCTUKH PEXKUMY PyXy
piauHn OyB yBeJ€HMH OUIbII OO0'€KTUBHUN MOKAa3HUK — O€3pO3MipHUN mapameTp,
Ha3BaHUU yncioM (kputepieM) PeitHonbaca Re

Re=vdp/pu=uvd/v,

1€ V — cepeHs MBUJIKICTh PIAMHU B MOTOLI,

d — niametp TpyoOH,

p — TYCTHHA PIAUHU B TPYOI,

M — Koe(IIeHT TUHAMIYHOI BS3KOCTI PiUHU,

y= uw/p — Koe(DillieHT KIHEeMaTHYHOI B'SI3KOCTI.

[lo mocmiKEeHHSX, BUKOHAHUX HIMEUbKUM rigpaniikoM [lluwmnepom, miHIManbHe
3HaueHHA yucna PeitHonbaca aopiBHIOE 2320 1 HA3UBAETHCS KPUTUUHHUM.

Re,, =2320. (2)
OTxe, 3HAYCHHS] KPUTUYIHOI IIIBUIAKOCTI MOKe OyTH 3HakieHe 3 piBHIHHS (1):

v =Re v/d=2320 v/d. (3)

Yucio Re=2320 He ciia po3risiaTH SIK CTPOTO periiaMeHToBaHe. BoHO Moke
MIHSTHCS B JIOCHTD IIMPOKHUX MEXaxX 1 3aJIe)KUTh HE TUIBKM BiJ BequuuH y dopmyii (1) ,
aJsie 1 BiJI : LIOPCTKOCTI TPYO, KONMBaHb TPYyOONPOBOAY, P13KOi 3MIHU IIBUAKOCTI M 1H.
pexuMy B TypOyJIeHTHMH 1 10BeCTH 3HaYeHHA Re,, mo 11000—13000.

Opnak naMiHApHUA pPEXUM PYXy B I 30HI XUTJIMBHA 1 JIETKO MEPEXOJIUTh Y
TypOysneHTHHil. Taka 30Ha Ha3UBaeTbCAd NEpexigHOK. B maHuii yac y MNpakTHUYHUX
pO3paxyHKax 3BUYAMHO BHMXOAATh 3  OJHOrO KPUTUYHOIO  3HAYCHHS  YHCIIA
PeI‘/JIHOHB,Z[CElRer=2320; _]?B_E};_Ke}_erT_I_,c;{, [0 KOIU Re<<2320 3aBXKId Mae Micle
JaMiHApHUHN peXuM, a pu Re >> 2320 — TypOyJIeHTHUI.

Takuit migxig 3a0e3nedye AesaKuid 3anac CTIMKOCTI MPU T1APABIIYHUX PO3paxyHKaX.

MoskHa BHU3HAQUUTH KPUTHUYHE 3HAYEHHA uucia PeilHonpaca st TpyO He TUIBKH
KpYTJIOTrO MEepeTHHY, aje 1 0yb-AKoi 1HIo1 KoH(irypailii.BBeaneMo NOHATTS riapaiiqyHOro
paniyca R= Sy, ne S — mioma nepepisy Tpyou (kaHamy), y — 3MOUCHHUI TIEpUMETP TPyOH.
Jloist TpyOu KpyTIIoro miepepizy _ ]

R = ((=d’)/4)/md = d/4.Toni d=4R a Re=UV4R/v sinkina YR/v=Re/4.

[Mpuiimaroun Re,=2320 He3ane)KHO BiJA (OPMH KUBOTO IMEPETHHY, 3HAXOJIUMO
3HAYEHHS KPUTEPIIO IS MepeTHuHy Oyab-sakoi popmu: 2320/4 = 575. Takum 4uHOM, SIKIIIO

vR /v <575, TO pexum Oy/e TaMiHapHUM, SKIIO K UR/ v > 575-, TO — TYpOYJICHTHUM.



Po3noaisi IBUAKOCTEH NMPH JIAMIHAPHOMY PeKUMI PyXy piiuHu

[Ipu nmaminapHoMy pyci piIMHM B Kpyriaid TpyOi HaWOUIbIIa IIBUIAKICTH
PO3BUBAETHCS B IIEHTP1 TPYyOH, a HaliMeHIIa — Yy CTIHOK. JIJIs piuH, K1 100pe 3MOUYyIOTh
CTIHKM TpyOH, HIBUAKICTP YAaCTUHOK OUIA CTIHKH JOpiBHIOE Hym0. OOCAT piIUHU TO
BCbOMY TEpPETHHI K OW pPO3AUISETHCS HA HECKIHYEHHO BEITUKY KUIBKICTh TOHKHX,
KOHIIGHTPUYHO PO3TAIIOBAHWX IMMApajebHO OCi TPyOONpOBOAY IWIIHAPIB PI3HOTO
paniyca, TeIECKOMMMYHO BUCYBAIOTHCA MOMIAPOBO OJUH 13 ogHOr0. [loBepxHs, 1mo oOruHae
1 IWIIHIPH, MMapaboliyHa, a B OChOBOMY Iepepisi sIBs€ CO00I0 eMIopy IIBUIKOCTEH y
BUI mapabosu (puc.2).

CepenHs MIBUAKICTH TPHU JaMiHAPHOMY IUIMHI B J[Ba pa3d MEHIIE MaKCHMAaJbHOI

U= thyas /2 WM Uy =20. , a BUpa3 [uis Butpatn Q= vad*/4.

Po3noainn mBUAKOCTEH NPU TYPOYJIEHTHOMY PYCi piAUHH

ExcniepuMeHTanbH1 JOCHIKEHHS TTOKa3y0Th, 0 i y «0e3/1aqHOMY» TypOyJIE€HTHOMY
MOTOLl ICHYIOTh ITUJIKOM BHU3HA4Y€H1 3aKOHOMIPHOCTI, IO MOSICHIOIOTh HE TIJIbKU MEXaH13M
CaMoro pyxy, ajie 1 1atoNM KUIbKICHY OIIHKY OKPEMHUX SIBHUII.

3a 10NOMOT0I0 BUCOKOTOYHUX NMPHUIIAJIIB PEriCTPUPYIOTh 3MIHY IIBHJIKOCTEH y yacl B
PI3HMX TOYKAaX MOTOKY 1 BHU3HAYAIOTh OCPEIHEHHYIO MIBUAKICTH (puc.3). HIBuakicTs,
KOTpa BUMIPIOETBCA B KOKEH MOMEHT 4acy B JIaHIM Kparmili, Ha3UBA€TbCSA MHUTTEBOIO.
Pi3HuLA M1 MUTTEBOIO i OCPETHEHHOIO IIBUAKICTIO Ha3UBAETHCS IIBUAKICTIO MyJIbCallli,
sKa MOKe OyTH SIK MO3UTHMBHOIO, TaK 1 HeraTuBHOO. [Ipu TypOylieHTHOMY pyci 3BUYANHO
PO3MIISIIaI0Th OCPEHEH] TIIBUIKOCTI.
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Jlist TypOyJIEHTHOTO MOTOKY XapaKTepHa HAsBHICTh BUXOpPIB, TOOTO Mac pilUHH,
3aXOIUICHUX B oOepTalibHMil pyX. EKcneprMeHTanbHO BCTAHOBJICHO, IO PO3MIp BHXPIB
CKJIaJa€e MpUuOIN3HO 2/3 TIMOuHU NOoTOKY. TepTs Ould CTIHOK CIIOBUIBHIOE IIBUJIKICTh TeUil
1 BUKJIMKA€E 3aKpydyBaHHS MEBHUX MAac PiJIMHHU, a MOSBA TaK 3BaHUX BajbIliB (puc.4) i
BUXOPIB, SIKI y TIPOLECI MEPEHOCY MOTOKOM APOONSTHCS i BIUIMBOM HABKOJUIIHBOL
pinuHM Ha ApiOHI TypOyJIEHTHI YTBOPEHHs, IO TOCTYIOBO TacCHYTh 1 MEpPECTaloTh
icHyBaTH. MexaHiuHa eHeprisi BUXPIB MEPETBOPUTHCS B TEIJIIOBY.

[To cxewmi, 3anpornonoBanii [Ipannriaem (puc. 5), npu TypOyJIEHTHOMY PEKHUMiI OCHOBHA



YacTUHA MOTOKY CKJIAJAETHCS 3 TypOYJICHTHOIO sJIpa, Y SKOMY CIIOCTEPIraeThes Mybcalis
IIBUJIKOCTI 1 B1IOYBA€ThCS TEpPEMIlIyBaHHS YacTOK. Bijs CTIHKM poO3TalloBaHWi Imap,
XapakTep pyxy B sSKoMy Onm3bkuii 10 JsamiHapHoro. lleld map Ha3uBaeTbcs
MPUTPAHUYHOIO JIAaMIHAPHOKO TUTIBKOI. Ha CTIHIN MIBUIKICTH PpyXy JOPIBHIOE HYJIIO, a B
MeKax JJaMiHapHO1 IUTIBKU BOHA 3POCTAE M0 JIIHIHHOMY 3aKOHY.

VY saxapi mOTOKy, € BiIOYBalOThCS MEPEMINIyBaHHS 1 B3a€MHHUI MEPEHOC YacTOK 3
PI3HUMH MIBUAKOCTSIMH 3 OJHOTO IIapy B IHINIA Yy HampsAMKY, MEPHEHAUKYISIPHOMY
HaIpsMKY IUIMHY, IBUIKOCTI HaWOuIbil BupiBHsAHI. Ile m00pe BUIHO TpH MOPIBHSHHI
KPUBHUX PO3MOJIIY MBUAKOCTEH y JaMIHAPHOMY 1 TypOyJICHTHOMY MOTOKaX B OJHIN 1 TIH
ke TpyOl 1 mpu Tid camMiii BuTpaTi (Mpu OJHAKOBIH cepemHid mBuiakocti) [um
MOSICHIOEThCS TOM (hakT, 1o koedimient Kopuomnuca a, 1o BpaxoBye HEPIBHOMIPHICTh
pO3MOTy MIBUAKOCTEH y piBHSHHI bepHymmi, mpu TypOyJeHTHOMY pEXHMI 3HAYHO
MEHIIle, HDK TpH JamiHapHoMmy. Ha BiAMIHY BiJ JlaMIHApHOTO PEXUMY PyXy, A€ LeH
KOe(DILIEHT HE 3aJIeKUTh B yKcia PeitHonbaca (e =2) , npu TypOyJIECHTHOMY PEXHUMI BIH

€ (yHKIi€I0 yuciaa Re 1 3MEHIIYEThCs, MOCTYMOBO HAOMIKAIOYKUCH JI0 OJIMHUIIL B MIpy
301bIIIEHHS Yucia Re.

IlopcrkicTh cTiHOK. ['MApaB/IMYecKH IVIAJKI | IOPCTKYBATI TPYOH

[ToBepxHi CTIHOK TpYyOONPOBOIIB MalTh HIOPCTKICTh, SKa XapaKTePU3YETHCS

po3mipoM 1 (opMoOr0 PI3HMX HEPIBHOCTEH 1 BHUCTYIIIB HAa TOBEPXHI CTIHKU. Po3mip
HEPIBHOCTEH 3aJIeKUTh BiJ MaTepiamiB TpyO 1 BiJ crocoOy iXHROTO BUTOTOBJICHHS. 3
4acoM IIOPCTKICTh CTIHOK 3pOCTa€ B pe3yJibTaTli KOpO3ii, BIAKJIQJACHHS OMajiB 1 T.I. Y
TIAPABIILI K OCHOBHY XapaKTEPUCTUKY IIOPCTKOCTI MPUWHSATA TaK Ha3MBaHa aOCOJIOTHA
HIOPCTKICTh A, 1110 ABJISIE COOOI0 CEPEHE 3HAUYECHHA BUCTYIMIB 1 HEPIBHOCTEN. AOCOIIOTHA
IIOPCTKICTh MAa€ PO3MIPHICTH JOBKHHHM 1 YACTIIIE 33]JA€THCS B MUTIMETPaX.
JIJ1st XapaKTepUCTUKH BIUIMBY IIOPCTKOCTI HA T1APABIIYHUN OMIp 1HOJI BBOJASTH MOHSITTS
BIJIHOCHOI MIOPCTKOCTI €, IO SIBJIsIE COOOI0 BiJHOIIEHHS a0COJIIOTHOI MIOPCTKOCTI JI0
JIESIKOTO JIHIMHOTO PO3MIpY, II0 XapaKTepusye MOTIK, HAmpUKiIaa A0 jJiameTpa abo
pazaiycy Tpyou. BigHOCHa MIOPCTKICTh € 6€3p03MIPHOI0 BETUYUHOIO:

e=A/d. V neskux BHIAAKax YBOAUTHCS IOHATTS BiIHOCHOI riaakocti. Ile BeawuuHa,
3BOPOTHA BiTHOCHOT MIOPCTKOCTI: & =d/A.

Po3mip mIOPCTKOCTI CTIHOK TpyOONpOBOMAIB BH3HAYAE BEIWYMHY BTpaT Ha TEpTs, IO
O0OyMOBITIOETHCSI TaJIbMYBAaHHSAM DPIIMHU OIS CTIHKM 1 3HAYHUM 11 3aKpy4dyBaHHsIM. Yum
MEHIIIE JiamMeTp TpyOu, TUM MIBUJIIE YAaCTKU PIIMHUA 3pOOJIATH MPOOIT Bia IEHTpa
TpyOONpPOBOAY JO CTIHOK TUM HIBUJIIIE 3yCTPIHYTHCS 3 ii HEPIBHOCTSAMHU 1 BUKIIMKAIOTh
30yproBaHHs MOTOKY. OTXe, IMOBIPHICTh BUXOPOYTBOPEHHS MPU MAJIUX JiaMeTpax Tpyo
OlsIbIlIa 1 BIJTMB MIOPCTKOCTI HA XapaKTep PYXy PIAMHU . BUSBISAETHCS CUIBHILIE.
ExcniepuMeHTanbHO BCTaHOBJIEHA JOCUThH CKJIaJIHA 3aJI€KHICTh MK MIOPCTKICTIO CTIHOK
TpyO 1 xapakTtepoMm Teduii pimuHu. MOXIIUBI JBa BapiaHTH MEXaHI3My B3a€MOJII MOTOKY
PIIUHU 31 CTIHKAMH:



1.3HaueHHss a0OCONIOTHOI  IIOPCTKOCTI  MEHIIE TOBIIMHU  MPUTPAHUYIHOTO
JaMiHapHOro Imapy (TuriBku), TOOTO A<<8. Ilpum 1bOMY HEPIBHOCTI CTIHOK IIJIKOM

NOKPUTI JIaMIHapHOIO IUTIBKOIO, 1 TypOyJeHTHa YacTUHA MOTOKY (HOro sjapa) He
CTHUKA€ThCSI 3 HUMH, BTpaTH C€HEprii Ha TepTs HE 3ajexaTh BiJl IIOPCTKOCTI CTIHOK, a
BU3HAYAIOTHCS JIUIIE BIIACTUBOCTAMH piauHU. Taki TpyOM € TiApaBIIYHO TJIAIKUMHU
(puc.6, a).

2.3HaueHHss  a0CONIOTHOI  HIOPCTKOCTI  OUIbIlIEé  TOBUIMHU  MPUTPAHUYHOTO
JamiHapHoro mapy {A>>#$). Y upoMy BUNAAKy HEpPIBHOCTI CTIHOK OYIyTh BUCTYNATH 3
NPUTPAHUYHOI JaMiHApHOI IUIIBKM B TYpOYJIEHTHY OOJacTh, MIACHIIOIOYM O€371aIHICTh
PYXY B Si7pi MOTOKY ¥ 1CTOTHO 3017bIIYIOYH BTpaTH eHeprii. Maemo ripaBiidyHO MIOPCTKI
NOBEpXHi TpyO.

ToBuIMHA TPUTPAHUYHOTO MIAPY HEMOCTIHHA 1 3aJeXUTh BiA psAay (akTopiB, IIO
BpaxoBYyIOThCsl uuciaoM PeiiHonmpaca. 31 30uiblieHHSM uuncia PeifHonbaca TOBIIMHA
NPUTPAHUYHOTO JIAMIHAPHOTO Iapy 3MEHIIYETHCS 1 BUCTYIIH, IO paHille 3HAXOAUIUCS
i UM IIapoM, MOYMHAIOTh BUXOJUTH 3 HHOTO B TypOyJIeHTHY 30HY. OTXe, Ta cama
CTIHKa B 3aJIEXKHOCTI BiJl 3HaueHHs 4ucia PeiliHonbpaca MoXke BUSBIATH ceOe PI3HUM
YMHOM: B OJTHOMY BUIIAJIKY SK IJIa/IKa, a B IHIIOMY — SIK IIIOPCTKa.



