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B3anmocBA3b PU3NYECKOro u
MaTeMATUYECKOro saKCNepUMeEHTa

CoBpemeHHOe ecTeCTBEHHOHay4YHOe N UHXKeHepHOoe 3HaHue
— 3TO COBOKYMNMHOCTb MHOIoTbiCA4YENETHEIO YesioBe4yeCckoro
OonblTa, NMaBHbIM O6p330M, IKCNEPUMEHTAJIbHOTO.

JKCNEepPUMEHTANIbHbIN ONbIT CAYKW1 OCHOBOW 3HAHUM
HAYYHOrO M MHXXEHEePHOro coobLlecTBa NPUMEPHO A0 KOHLA
XVIII Beka, ncnonb3oBasics Npu CO34aHMKM BCEX MALUMH U
MEXaHN3MOB, CIYKUBLUMX YEN0BEKY.

B kKoHue XVIII Beka noasuance Tpyabl N. HbloTOHa,

J1. dnnepa, XK. JlarpaHxka n aop., ctann popmmpoBaTbCA
Ka4eCTBEHHO HOBblEe METObl ONMCAHMA OKPYKAOLLEro MMpa.
B ocHOBe HOBOro popmMUpyOLLErOCA MHCTPYMEHTAPUA
nexano gndpdepeHumanbHOe U UHTErpasibHOE NCYHUCNEHME.



B3anmocBA3b PU3NYECKOro u
MaTeMATUYECKOro saKCNepUMeEHTa

B Hayane XIX Beka ctana 060cTpsATbCS HEOOXOAMMOCTb CO34aHMUA
TEOPEeTUYECKNX OCHOB MHXKEHEPHOro aHaM3a U NPOEKTUPOBAHUA

HenpepbIBHO pacTyLw,aa noTpebHocTb NoBblweHNA 3¢ PeKTUBHOCTH
paboTbl MallMH, B NepByto odyepeapb nosbieHne nx KMNA, Tpebosana
MHOW TOYHOCTU B UX MPOEKTUPOBAHUN N U3TOTOBJIEHUM

Hauyano «BbITeECHEHUA» PUBNYECKOTO IKCNEPUMEHTA N YaCTUYHAA
3aMeHa ero matemaTuyeckMm Havanacb Ha pyberke XIX-XX BeKoB.
[MponcxoanT akTUBHbIN POCT 3GPEKTUBHOCTM MAaTEMATUYECKMUX
TEXHONIOTNI, BO3PACTatOT TPYAHOCTU PU3NYECKOTo IKCNEPUMEHTA, €ro
LeHa.

Hayano XX Beka 03HaMeHOBA/I0Cb Ha4a/lIoM CMeHbl Napaanurmol B
NH}XEHEPHOM aene — GU3NYECKUI IKCNEPUMEHT CTasl MeaJIeHHO
CMEHATbLCA TEOPETUYECKMMM NOAXOAAMM Ha MAaTEMATUYECKOM OCHOBE.



Ponb matemaTnyeckoro MmoaesimnpoBeaHmA B
copemeHHOM UHKEeHEPHOM aHaJ/IN3E

MoTpebHOCTb B UHXKEHEPHOM aHa/IM3e OKOHYATEe/IbHO
cbopmupoBanach B KoHue XIX — Hayane XX Bekos

BypHO pa3BuBaOLWLMMNCA TEXHUYECKUIN NPOrpecc: HoBble
MEXaHU3Mbl U MaLUMHbI, SN1EKTPUYECKME ABUTATENN U
S/1IEKTPUYECKNE CeTU, ABUraTENN BHYTPEHHErO CropaHna, gmsenm
n 6eH3nHOoBbIE ABUraTenun, NapoBble U ra3oBbie TYPOUHbLI 1 Ap.

Pa3BuTHE TEXHONOTMN, POPMUPOBaAHMNE HOBbIX TPEOOBAHUN K
NHXEHEPHOMY aHaNN3Yy U NPOEKTUPOBAHUIO

BO3paCT36T POJ/1b TEOPETUYHECKNX OCHOB €eCTECTBEHHDbIX HAYK:
(I)VI3MKVI, MmexXxaHUK"Nn n XxuMmu

Bo3HMKaeT HeobXoA4MMOCTb «COCTaBAEHUA MaTeMaTUYECKOMN
MOZENN ABJIEHUSA, MPoLLecca, 3a4a4mn»



[Tpnmep 3BontoOLMN MaTEMATUHECKOM
MOAeNn ABUKEHUNA XKUOKOCTU

3akoH Apxumepa (~2250 net Ha3aa) onUcbIBaeT CTaTUYECKOE
nosegeHue Tena B Xungxkoctu (unm B rase).

Ha BcAKoe Teno, norpyxXeHHoe B8 XMAKOCTb, ,£I,€I7ICTBV€T CO
CTOPOHDI 3TOM HKUOAKOCTUN CUNTa, PABHAA BECY BbITECHEHHOM
TENOM HKNOKOCTWU:

F =mg

F — cuna Apxumeaa, m — macca Tena, g — ycKopeHue cubl
TAMKECTU



[Tpnmep 3BontoOLMN MaTEMATUHECKOM
MOAeNn ABUKEHUNA XKUOKOCTU

[lepBoe ypaBHeHUe ABUXKEHUNA KUOKOCTU
. bepHynan (XVIII seK):

2
2l = Const

P+

V — CKOpOCTb }KXMAKOCTH, p — NOTHOCTD,
P — ODABNIEHUE;

noctosiHHaA Const onpepenseTca ypoBHEM BCEro
o06bemMa KUAKOCTU B NOSIE CUN TAXKECTU U MEHAETCA
OT OAHOW NNHNN TOKA K APYrown.



[Tpnmep 3BontoOLMN MaTEMATUHECKOM
MOAeNn ABUKEHUNA XKUOKOCTU

YpasHeHnA HaBbe-CToKca ana Baskon xuakoctu (XIX sek)
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U,V N p — KOMNOHEHTbI BEKTOPA CKOPOCTU }KULKOCTU U ee
NNOTHOCTb, p — Aasnenune, F,, Fy M F, — KOMNoHeHTbI
BEKTOPa MAcCCOBbIX CUJ/ (B YAaCTHOCTU CUN TAXKECTH),

V — KUHemMaTu4yeckas BA3KOCTb }XUAKOCTU



OCHOBHble 6/10KM COBPEMEHHOTO
MHXXEHEePHOro aHaaMn3a

BNOK BbIMMCANTENBHBIX TEXHONOTMIN Ha OCHOBE
KOHe4yHo-anemeHTHoro aHanunsa FEA (Finite
Element Analysis), coaepxawwmii B cebe
pe3ynbraTthbl 80-TU NeTHero pasBnUTUA meToaa
KOHEYHbIX 91eMEHTOB, Ha4ynHanA ¢ naeu P. KypaHTa.

B/1OK BblYNCANTENbHbIX TEXHONOTNI
ruapoaspognHamukn CFD (Computftional Fluid
Dynamics), ckoHueHTpuposasLumin B cebe Bce
noaxoabl U MeToAbl BbIYUCANTENBHOM
rmapoanHaMmUKN.



[Mpumep mexamcumnanHapHom 3aaaumn
s |

-1 Pa3paboTKka n npon3BoacTso
rmapoTypbuH B
3HEPromMallMHOCTPOEHUMN.,

- Ba)XHenwan xapaKTepuUCTMKa —
KM, onpeaenaetca xapakrepom
reoMmeTpum NPOTOYHOM YacTun
rmapoTypbuHbl (paboyee Koneco,
HanNpPaBAAKOLWMA annapaT u T.4.).

[MocTpoeHMe Hannyyllem reomeTpmm HEBO3IMOMKHO NMPU HAaNUYUN
NnWb GU3NYECKOro IKCNepMMeHTa, TpebyeTca maTtemaTnyeckoe
MOJEeNMPOBaHUE



[Mpnumep mexamcumnnanHapHou 3aaa4um

7 OnucaHue Te4yeHus B rmapoTypbuHax

— npobsiema BbIYUCAUTE/IbHOMN
rmAopoANHAMUKU. TeyeHne HoCUT
APKO BblpPa*KeHHbIN TYpPOyeHTHbIN
XapakKTep.

Mpwn Harpy3Kax, KOTOpble UCMbITbIBAET
paboyee Koneco TypbuHbI, BECbMa
ocTpoW aBnAeTca npobaema U3HOCA
ero NoBepPXHOCTM Noj, BO3AENCTBMEM
KaBUTaLUUM.

HeobxoamMmo TaK»Ke y4yecTb NpoLecchl
YAPYro-ruapoamMHaMmMYecKoro
B3amMmoaencTema paboyero Koneca c
MOTOKOM }KUAKOCTH.
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Mpnumep mexxancumnanHapHou 3a4aum

[MonHoMacwTabHasa KoppeKTHaA GU3MKO-MaTeEMATUYECKASA
NOCTAaHOBKA 3a4auM 06 onnucaHnM Te4eHUA B NPOTOYHOM TpaKTe
rmapoTypbMHbI — 3TO COBOKYMHOCTb CBA3aHHbIX HA4YabHO-
KpaeBbIX 33434 maTemaTuiyeckon pumsnku. Mpmn atom
paccmaTpmMBaemas 3a4aya pellaeTca B BECbMa C/I0KHOM
reomeTpmyeckon 0b61acTn 1 anAa ee AMCKpeTn3aumm
HeobxoaMmMo NOCTPOUTb pasbueHne ob6nacTn Ha MHOrme
MUINNOHDI AYeeK (TaK Ha3biBaeMblX KOHEYHbIX 06bEMOB).

MexcoucuyunauHapHasa 3a004a — CBA3aHHasA COBOKYMHOCTb
Ha4YaNbHO-KPaeBbIX MM KPAEBbIX 33434 pa3/IM4YHON NPUPOAbI,
OMUCbIBAOWMX NPOLLECC, NPOUCXOAALLUA B MALLNUHE NN B
Kakon-nnbo cucteme.
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