INonuna XL 1943/44 ron. Kuwura l.

TOANIIHUK

Ha
CO®UNCKUSI YHUBEPCUTET
du3uko-maTeMaTuueck dakynrer
MATEMATHYECKHW PELIEHUSI BDb AEPO-
JUHAMHUKATA HA JIETEHUETO
(Berxnuteana aexuus, yereHa Ha 5. XI. 1943 rox.)
Ors Ba. llonanyueBs

MMouutaemo cnrb6panue!

Korato ce roBopH sa mateMaTHka, 32 MaTeMaTHYeCKH pelle-
HHA M 33 NPHJOXEHHE HA MaTeMaTHKaTa H Bb JIPYTrHTH Hayku:
($Hu3HUeCKH, TeXHWYeCKH HJIH CTOMAaHCKH, npeobiaajzaBa y6exne-
HHETO, Ye TYKDb Ce Kacae 33 Hbma a6CONIOTHO TOYHH, CHT'YPHH H
6e3CrnopHH.

KaTto ce 3Hae, uye cbBpeMenHaTra MareMaTHKa € pox6a Ha
yoBBIUKOTO MHCJEHe, He3aBHCHMAa OTb BCBKH ONMHTH H MpejcTasa,
H3rpajeHa CaMo JIOTHYHO-(OPMaJHO, NOCPBACTBOMD €JXHH M3BECTHH
CHCTEMH aKCHOMHM, CJAejBa Xa Ce NMOCTaBH BBINPOCHTH: BEpHO .M
e ToBa y6exmeHue 3a HefiHaTa 6e3CHOPHOCTb H KaKb MOXe na
ce OOSACHH 3arajKara, 4e CaMo Cb r0J0 MHCJIEeHe Ce OTKDHBaTh
TaKa NpeBb3XOAHO AeHCTBHTeNHH Hbwa? — KaTo Hanp, Aa THp-
CHMB MaTeMaTHYeCKH pellleHHS Bb TEOPHATA Ha Bb3yXONIaBaHeTo,
KaKTO ChbMB CH NOCTaBHADB 3a lieJb Ja M3noxa npexb Bach cb
HaCTOALATa CH BCTXRMHTEJHA JIEKLHA.

Enxna mMatemMaTHyeCka XHCUMIUTHHA, Hanp., reOMeTpHATA, H3rpa-
JeHa Ha OCHOBaHHE MOJEPHOTO CXBallaHe 33 aKCHOMATHKa, e
npasfHa OTh KbMB CBABPXKAHHe, HMalle HBUWO 060 Cb NpexH-
BbHaTa ReACTBHTE/HOCTb; 3alIOTO, OHOBAa KOETO NpeinCTaBs Ha-
rIenbTh, He NPHHAAAeXH Ha MaTemaTHkaTta. O6aye, MaTeMaTHKATa,
BB C/ayuas, reoMeTpHsiTa — KaKTO O3HayaBa CaMOTO M HMe ,3e-
MensmbpBane' — e H3HMKHA/NA THKMO, 32 1A y3Hae HBLLO OTHOCHO
neficTBHTeNHHTH npeameTH. 3a ma ce OCRLIECTBH TOBa, Tasds reo-
METpHS CBNOCTaBA Ha NpasfHHThE MOHATHA Ha aKCHOMAaTHYHATa
reomeTpHs npaktHueckuTh TBBPAM Thna, nocTaHOBABafKH: TBBP-
auth thaa ce ortHacars, AochwkHO ThXHOTO KayecTBo 3a npo-
ThKHOCTB, KaTO Th7aTa Ha eBKJHAOBaTa reOMETPH Cb TPH H3-
mbpenns. Cera Beue H3BOAMTHE Ha eBKJAHZOBaTa reOMETPHA CHABP-
HaTh YKa3aHHS 3a OTHAacAHeTO Ha Thaata BB HeHCTBHTENHHSA
cBbTb. HHe HMame pabora Cb TakaBa reoMeTpHs, KOATO € exHa
NpHPOIHAa Hayka — Haf-CTapHATD® KJOHD Ha (H3HKaTa.

Ananorsuso ctoatd paGotHThs BB apyra emsa npuponHa,
CRIO TOJKCBA CTapa Hayka, KaKkBaTO € MeXxaHukara. MaremaTH-
4ecKaTa, palMOHa/iHa HJIH aHaJHTHYHa MeXaHHKa HMa 3a 3ajava
»J2 OMHIUIe M'BJHO H NO HAf-MPOCTDH HAYHHD ABHXKEHHATAa Ha Th-
nata Bb npupoxata® (Kupxods). ,IsHxeHne“ uie peue ,npombHa
Ha MBCTOTO Cb BpeMeTO“; TOBa, KOETO Ce XBHXKH, € MaTepHATa.
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M TBii, sa cxsamaHe Ha €NHO MBHXEHHE CR HEOOXOXHMH H CXR
HabJAHO NOCTAaThbYHH NpeiacTaBuTh 3a ,mpocTpaHcTBO“, ,Bpeme
u ,marepua“. Camo c¢b» THA cpbiacTBa MeXaHHKaTa HMa ja Mo-
CTHrHE .CBOSiTa LIeJb — ,Na H3yYH ABH)XKEHHATA“ — H CaMo Ype3db
Thxb T8 Tph6Ba Ia MOCTPOH M OHHA NOMOLIHH NOHATHS, KOHUTO M
CX HY)XIHH, Hanp. NOHATHATA 33 ,CHJIA“ H ,Maca“.

Tpu cX BB3MOXKHOCTHTH, 3a ga onHIueMD XBHXKEHHETO, Ha-
npumEpbh Ha exHa CHCTEMa OTh> /2 MaTepHalHH TOYKH: II'BPBO,
KaTo H3pa3uM’b KOOPAHHATHTHE Ha BChKa Touka OTBH CHCTEMATa Bb
33aBHCHMOCTb OT'H BpeMeTO £:

(1) Xs = X;(t), Vs =.y5(t)! 2= Z;(t),
(s=12,..., n),
(3aKOHBTD Ha JBHXEHHE) ;

BTOpO, nocpbiacroMb nH}pepeHUHANHHTH ypaBHEHHA OTBb BHIa

dx;

2 df = u:(xs. Vs Zs; t);
d
% = Us(Xs, Vs, 253 £),
d
% = w.f(x.h y.h z.f; t))

Ch HNOMBIHHTE/NHOTO YC/IOBHe, ue 3a ! =1, (Hanp. f,=0), HMame:
Xs=X5 Ys=Yp Zs=2%5;

H TpeTo, upe3db IH(epeHUHANTHHTE ypaBHeHHS

d’x,_ . dxs dys dz:,
ms— —X:(x:.ys. LZH TR t),
d2 -
3) ms dTJ;‘ =V (X5 Y5 253 Usy Usy Ws; E),
2
m,% =Zs(Xs, Vs, 253 Us) Usy Ws; L),

Cb HONBJIHHTEJHHTE yCnoBHs 3a £ ={,, ue

dxs o dys o, dzs g
/i A et

Kacae nn ce mo ypaBHeHusra (1), ABHXEHHETO Ha KOf na e
MaTepHaJHA TOYKAa € CHBBLPLIEHO H HAM'BJIHO NO3HATO: 33 BChKO
BpeMe f, NOJIOXEHHETO Ha ToukaTa e onpexbnaeHo. Kacae au ce,
o6aue, 10 nupepeHuHamHuTh ypaBHenus (2) - (3), 3a ma e pe-
IIeHa 3ajayaTa 3a ABHXXEHHEeTO Ha MaTepHannara Todka, TpHEOBa

0 .
Xs= X5 Ys=YH 2Zs=23;
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Ia HMaMme DELIEHHSITa HA THA yPaBHEHHs, KaTO HAMp. K J0BeAEeMb
1o ¢opmara (1). OTp onura ce 3Hae, ye Hall-7eCHO M NMPOCTO Ce
JOCTHra 10 ypaBHeHusita (3), mokato pemwenusara (1) cx H3o6uIO
H3BBHpEHO CJ0xHH. MckaMe M HamaTa MexaHHKa, YHATO 3ajada
3a OMHCaHHe IBMXEHHETO Ha MaTepHATa NpeiNCTaBHXME MaTeMa-
THYHO CBb XH(pepeHunasnuth ypasuenus (3), na oTpassBa NPHPOIHH
¢axty, Tph6Ba THA ypaBHeHHs (3) Ia NOYMBATH Ha MPHPOIHH
3akoHH. HamucTHHa, OMHTBTH, KOATO HH e Hayuuaib jJa HaneMb
Makapb Olle CKPHTOTO ONMHCAHHE HA JBHXKEHHeTO Ha THaara BB
npupojxata upesb ypaBHeHHsTa (3), e u3BaBueHD OTBH AyXOBHaTa
pbaTenHoCcTh Ha yopbka npesd xHASAHABTHA. YNopHTa MHCIOBA pa-
60Ta HH e OTKpHJIA TOCTeNeHHO 3aKkOHOMBpHOCThTA H3paseHa upe3s (3).
BB THA ypaBHeHHa ,MacHuTh* m; cXk onpembaenH, npHHamaekauiH
Ha OTLBAHHTE TOukH, cToMHOCTH, a u3apasutrb X, Y, Z; —Kkouro
HapHYaMe ,CHAH“ — CA YHCTO aHAJHTHYHH H3pasH, a He ,NpH-
YHHH 3a JaBHKeHHeTo*. OGIWHTH NPHHUMMH, KOHTO palHOHANHATA
MEXaHHKa CH C'b3JaBa — Hanp. XaMHATOHOBHAT b IPHHLKIL — BOXATD
0 CbCTaBsHEe HAa ypaBHEHMATa Ha JBHXeHHe. THA NPHHLHIH npex-
CTaBATh MaTeMaTHYECKHTH paMkH, BL KOHTO ce cpbma npasaHoTo
mbcro, koero TenbpBa TpB6Ba na ce sambJHH, a HMEHHO MBCTOTO
3a MOHATHETO ,CHJA“.

Taka HsrpajeHa, aHaJHTHYHaTA MeXaHHKa llle HH BOXH KBMDb
CHTypHH M 6e3CNOPHH pelleRHs M TOraea, KOraTto IIOHSA-
THETO ,CHJa“ BHeceMb OTHaNpelb, (H3BabueHO Hamp. OTH KoA Aa
e obnacTb Ha (u3MKaTa: rpaBHTALHA, €NEKTPHYECTBO, KamHJapH-
TeTb H Ip., HIH OT'h TeopHATa Ha (QuyHauThs — chaa Ha Hank-
rase BbPXy eIMHHUA IVIOIb H Np.), ThA KaKkTO CX CHIYPHH H
6eacnopHy pelleHHATa Ha MObPBOOGpasena Ha BCHYKH CTPOro-
AKCHOMAaTHYHH IeOMEeTPHH — €BKJHIOBaTa reoMeTpHs.

MaremaTHueckuTh pelleHHs, KOHTO e ThPCHMB BB MOIEp-
HaTa aepojHHaMHKa, CX TrapaHTHpPaHH, IpodYee, OTb CHTYPHHTE,
HayyHH, OCHOBH Ha TaKa CBb3NaJeHaTa pallHOHa/IHA MEeXaHHKa, a Bb
NOC/IeJHA MHCTAHIMA, OTh IOBeYe HJH MO-MaJKO MNPHOAHXKEHHTE,
HO TOYHH, pelleHHs Ha nnd)epenunannurb YPaBHeHHS, HrpajieHH
OT'hb aHaJlH3a H TreOMEeTpHATA.

1. MaTemaTHYecKa NOCTAaHOBKA Ha MeXaHHKaTa Ha ¢ayu-
auTh. — Mexanukara Ha QaysnuTh, HapuHdaHa olie ,XHApOMeXxa-
HHKa“ (MeXaHHKAa Ha TeYHOCTHTh) MM ,aepoMexaHHKa* (MeXaHHKa
Ha rasoBerh), pasriexnaa ABHXEHHETO Ha eXHA MaTepHA, KOATO MO
JsekaTa pasMbCTHMOCTD HAa YaCTHUMTH CH M TalHCTBeHHTH ¢Qopmi,
KOHTO 3aeMa NpH CBOETO ,TeueHHe* (TMadKO, JIaMHHapHO, TypOy-
JIEHTHO), € 3aHHMaBaJia HM3C/1eJOBaTEJNCKHA IyXDb H (paHTa3HA OTB
Hall-paHHOTO HAa4YaN0 Ha HAYYHOTO MHCJEHe.

3a na ce MpUronH 3a MaTeMaTHYHO H3y4yaBaHe MaTepHATa
»dayunb“, (TEUHOCTh HAH ra3b, Hamp. BOAA MJAH BB3AYXD), TA Ce
TpaHcopMHpPa BB KJACHYECKATa XHAPOMEXaHHKa OTb (PH3HYHO
Ha MaTemMaTH4YHO noHarHe. Ha ¢usuunoro mouarue ,payuan*
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cX HeoTMBHHMH, TOBede HJH NO-MaJKO, ABe CBOWCTBa: ,BHCKO-
auTeTp* H JkomnpecHb6uautern“. [IbpBOTO 1E peye:
BXTPEIUHO TPHEHE HJH JIENJMBOCTb Mexay Hal-Maikuth vacTHIM
Ha ¢uynna, HIH TakoBa Mexay Thxb H cTeHHTh Ha HbkakBO
uyxn0 Thao, koeto b 06THYaTH. BTOpOTO O3HAyaBa: CBHBaHe
Ha ¢aynna moas HeACTBHETO Ha H3BecTHO Hanbrane. Ha Bucko-
3HTEeTa Ce MAP/MKaTbh HaH-CTPAaHHHUTD nNpOM3IIECTBHA, KOHTO Cce
pasurpaBatd Bb (QayHnHuTh Teyenus. Hanpumbpb: BB3RYyXBTD
MOXe Ja ,Teye“ CHBBPIIEHO NJAAaBHO H raanko (paBHOMEpeHD
BbTHPB), HO MOXeE Ja Ce NpeACTaBH H KaTO BHXPYIKa, BCe Olle
c¢b onpenbnena ¢opma u wbkaksa 3akOHOMBpPHOCTB, a MOXe H Aa
nporeye ChHBCEMb HEOYAKBAHO TaKa, ye HaH-MaakHTh My yacTHuH
Ia nojayyaTd Haf-pasHOOOpPasHH BBPTEJHBH IBHXEHHS, a BCHUKH
3aeqHO, e€IHO CBHBBPLIEHO HENPaBHJIHO M pPa3GbPKAHO TeueHwe.
Hue me H3TBKHEMD MO-HATATBK'DB, Y€ BHCKO3HTETHTD Ha BB3AYXa
€IHOBPEeMEHHO, H OCALIecTBABa, H npbun Ha nerenuero. CHBCEMD
OcesaTesHO Ce MpOsBABA M IPYrOTO KauyecTBO — CBHBaHe.

Bbnpbku THa TBA xapakTepHH Oese3d, TMPHCRIUM Ha Hxel-
cTBUTeNHAS (AYHIB, TeOpeTHYeCKaTa XHAPOMEXaHHKa, Chb3AaleHa
H pa3BHTa npead Hawetro croabTHe BB exHa GaecTala mMaTeMa-
THYHA HayKa, MeXJy YHMHTO NMPEeICTABHTEJH Ce HapexaaTdb roakmu
HMeHa Ha MaTeMaTHuUd H ¢usuuH, karo Hiorons, Knepo, Hanam-
6epts, Ofineps, Jlarpawksb, Xeamxoaus H Ap., OTXBBLPJAS THS
nBa 6enera M MpHeMa €XHHD ,HOeaJeHDB* (PAyHID,
KOATO € ,HEBHCKO3eHD" H' ,HECBHBaEMDb“.

HesaBucumo 0TBh a6CTpakiHfiTa 3a Taka YCTaHOBEHHS HIea-
JeHb (AyHIb, TeOpPeTHYHaTa XHAPOMEXaHHKAa MNpPaBH eXHO APYro
npHeMaHe, KOETO Ce fBSBA KaTo I'bpPBO NMpHO/MKEHHE 3a MmaTeMa-
THYeCKHTH pelleHns BB MexaHukata Ha ¢ayuauth. Kacae ce mo
TOBA, Ye TYKb Ceé HrHOpHpPAa MOJIEKYJAapHHATD CTPOEXb Ha (AyHAa,
KaTo He Ce HHTepecyBame OTDh HaH-MaJKUTh BRTpPEIUHH ABHIKEHHS
Bb HEro, AB/XKALIH CE HAa HEeMO3HAaTH MeXIYMOJEKYJapHH CHJH ;
HHe pasrjexiaMe JBHXXEHHSiTa Ha TakMBa YaCTHUH OTb QayHna,
KOMTO ChAbPXaTh MOCTATBHYHO MHOIO MOJEKYJH, T. €. YHHTO H3-
mbpeHHss CX OTDH MHOrO NO-BHCOKD NOPAXBKDL OTh MOPAABKA Ha
MaKCHMaMHHTE MosekyJaHH nXTHWA. Cb APYrH AYMH, HHE TPETH-
pame, GHJIO. HIeaJHHA, OHIO HeHCTBHTENHHA (AYHIODB, KATO enHa
HenpekXcHato pasnpenbaena cpbnaa, usnbasama wh-
JIOKYNHO, 6e3’b NMPa3fHHHH, HANEHO NMPOCTPAHCTBO. MaTemaTHYeCKH
TOBA ILE peye, Yye MeXaHHYECKHTH XxapaKTepHCTHKH Ha vchka ¢ay-
HIHA 4aCTHHA CAR (QYHKUMS, H Jaxe HenpeKACHAaTa, Ha KOOpAHMHa-
tiTh B, Hbwo koero Tpb6Ba na Baxu H 3a MABTHOCTbTA M; MO-
CJeIHOTO 3HAYH, ye IpaHHLATa

(4) p=lim 55

(AM = maca, AV = o06emd)
CRILECTBYBA 32 BCBka TOuka OTH (AYHAHHS MEIHYMD.
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JIloxaTo npHemaHeTo Ha ¢aynaa 3a KOHTHHYYMB He oTHasje-
yaBa Cb HHUIO MaTeMaTHYeCcKMTB pelleHHs OTDH JAeHACTBHTENHHTH
SIBJIEHHS, KOHTO Ce pa3HrpaBaTh NpH GAyHAHHTH TeueHus, npue-
MaHETO Ha XHMMOTESHTH 32 HEBHCKO3eH® H HeCBHBaeMb (PIyHI'B,
0co6EHO Ha M'bPBaTa XHNOTESa, H3HrpPa eNHa KOJKOTO YIHBHTE/HA,
TOJNKOBA H BAXHAa pOJb Bb aepoxHHamukarta. Hapexd ¢b nensbra
MH, Ila H3/I0Xa XapaKTepa H PasBHTHETO Ha HaR-THMHUHHTH Mare-
MaTHYHH pellleHHss Bb aepOIXHMHAMHKAaTa Ha JIETEHHeTo, MOsTa 3a-
Jaua me 6 xe na M3THKHA H Tas poJb.

2. lNapanokcbTby Ha d’Alembert v HeroBata epa. — Karo
H3XOIMMB OTH (hakTa, ye npeaIMeThT: Ha aepoiaHHaMHKaTa € Ja
HH Jaje NMOAPOGHH NaHHH OTHOCHO MEeXaHHYeCKOTO B3aHMOAeACTBHe
Mex Iy BB3AymHaTa cphia H IBHXKYWeETO ce Bb Hess TBBPAO Thao,
N'bPBHATDH, H TEOPHTHUEHD, H NPAKTHYEHD BBOPOCH, KOATO Tas
HayKa CH nOCTaBsl, € Ja OTKpHe, MPH €JHO NAaNeHO HaJHYHO BB3-
IYIIHO TeuyeHHe, BB NPHCATCTBHe Ha HbBkakBO 4yxno Thio BB
Hero (KOeTo e BCe CXILOTO, 4e THJIOTO ce NpHABHXBA Bb (uyHza),
KaKBH CHJH, CbIDOTHBHTEJHH HJH NOJXEMHH, Ce npo-
ABABATD, Kakb CX pasnpenbnenn 1B, kakBH c& no ronbmuea H
np., NoHexe (akTb Ha exenHeBHHS OMHTDL e, ye BCchkxo ThJo,
NPHABHXKEHO N0 KaKBBTO M Ja € HauHHDb Bb BB3AYyXa, H3MHTBA
HBKaKBO CBNPOTHBJIEHHE, HACOYEHO Harope HJH Hajoany.

MaTemaTHuUeCKOTO pellleHHe, KOeTO HaMHpaMeé BB KJacHue-
CKaTa XHIpOMexaHHKa IJacH: BbPXY eaHO TBBbpAO Thao,
KOeTO Ce ABHXH MPaBOJHHEHNHO H paBHOMEPHO BB
bnynna He neAicTBYBaTh» HHKakBu cuau! Hanp., enna
cdepa, NpHABHKEHa BDb Bb3LAYyXa, HE H3NHTBA HHKAKBO CHIPOTHB-
senne! To3u CTpaHeHD H3BOAD € TaKa HApeueHHATD NapajaoKCh Ha
d'Alembert. Benphku Tos u nomo6HH HeMy pe3yaTaTH, NPOTH-
BOpeyaimid Ha JAEeHCTBHTENHOCTbTA, KJACHYECKaTa XHAPOMEXaHHKa
npoab/nKaBalle fna Ce pasBHBa Cb Hai-roabmu kpaukd. Cwbsaa-
Z0Xa Ce METOOH M Ce MOJAyyHxa pellleHHs, KOMTO 6bBxa o6paseusb
Ha MaTeMaTHYeCKa CTPOroCTb H ChBBPIUEHCTBO. Teopusara Ha mo-
TeHUHANHHTH TeueHHs, HA NOJOXHTENHHTE H OTpHLATENHH H3BOPH,
Ha KOH(OPMHOTO H306paXeHHE H PeAHLA PaHHYHH 3aJaYH JOCTHI-
Haxa cBOsf Hai-ronbMsp pasuBbTs H Ce npeHecoxa MJAOLOHOCHO H
BB IPYrH o64acTH, KakBaTto 6blue TeopuaTa Ha eJeKTpO-MarHeTH-
3bMa. XHApPOAMHaMHKaTa CTaHa HHTErpHpaila C'bCTaBHA YacThb Ha
¢u3nkara. Cnopen’s €CTeCTBOTO Ha CB3XAINEHHTH BbL Hes MOHATHS
H MeTonH Ha pabora, TA 3ae Hait-mocTo#iHo Mbcro BB ronbmara
nocrpofika Ha 1baoxkynHata MateMaTHka. MHoro6pofinn 6bxa muc-
IHIVIMHHTD, KOKTO Ce H3MOJN3yBaxa NpH pasr/emaaHeTO Ha XHAPO-
OHHaMHuHH BBNpocH. OO6paTHO, THA MMCLHIVIHHH NOJyYaBaxa OTb
XHIpOAHHAMHKAaTa BCe HOBH H HOBH MOATHLM ; TaKa: KHHeMaTHKaTa
Ha ¢Qaynaurs ce cBbp3a MO exMHD HaK-IIACTIHBD HAuHHD Cb
MOJepHaTa reoMeTpHuYHa 006J1aCTh — TOMOJIOTHATA ; — @ Bb JHHAMH-
KkaTa Ha Qayunurh nambpuxa wmbcro, no emuHb Hall-ecTecTBeHD
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HauyWHb, TeopusTa Ha (QYHKUMHTH, Ha KudepenuHanHuts ypasHe-
HHs, OCOGEHO MNapUHaNHHTh, HA HHTErpaaHHTh ypaBHeHHs M IID.
3anuMaHHeTO C'b XHAPOXMHaAMHKA CTaHa 3a MareMaTHka BHCLUE Ha-
cnaxIaeHHe, 3al0TO TS YIOBJETBOPsABAllle HyxXJaTa My OTB IO-
BHCOKa mpecMbrarenna M aHaNHTHYHA HefHOCTb H JaBalle Ha Ha-
raega My u3o6uaHa xpaHa. Cb enHa peub, abCTpakuUHATa Ha HIue-
aneHd GayHaDb 3aJ0BOAHM TOTAJHO H3MCKBAHETO 3a H3HHKBaHE Ha
eIHa HOBa MaTeMaTHYeCKa HaykKa.

[llo ce oTHacsme m0 npakTHkara, 40 TeXHHKaTra, KOATO OCO-
6eHoO BB Kpasd Ha MHHaaus BbBKD Beue JOCTHIHA 10 BBPXOBHH
TBPCEHHS, Cb BCHUKH CpBACTBA H H3CJeN0BAaTeJCKH METOAH, KJa-
CHYyecKkaTa XHIApOMEXaHMKa OCTasalle najneyHa H wyxja. He#inorto
3HayeHHe 3a JeACTBUTEJHHA XHBOTH Oblue HHILOXKHO, 33 Hero T
6bwe MbpTBa, CAEACTBHE MPOTHBOPEYHETO MEXAY TEOPHS H Nnpak-
THka. KaTo HeHHdb 3aMBCTHTeNnb ce MOSBH XHApaBJAHMKaTa, elHa
NceBIO-MaTeMaTHUECKa ,Hayka 3a koeguuueHTHTh“, onmpawa ce
Ha -oTnb/HH (pakTH M Ha eOHO MHOXECTBO siBJeHHs, BMbBCTO Ha
HBKOJKO CaMO OCHOBHH mNpHHUMNA, KakTo Gbwe xenarenxo. Ha-
WMCTHHA ABeTh BpaXKAyBalllH CECTPH — XHIPOMEXaHHKAaTa Ha Marte-
MaTHUHTH M XHApaBJHKaTa Ha TeXHHUMTH — OHBaxa, OTH Bpeme
Ha BpeMe, NOMHpSIBAaHH Hali-Beye Cb M3cJexBaHHsATa HAa Rankine,
Thomson, Reynolds u np., o6aye HCTHHCKH 06paTh HACTRIH
enpa Bb mocaenAuTh TpH nmecetuabTHs, NpenCcTaBAILM 3a XHIPO-
IMHaMHKkaTa epa Ha HoBopoxnenue. lllo ce orHacs mo aepoxmu-
HaMHKaTa Ha JIeTEHHeTO, KOATO MSHHKBA Bb CXILOTO TOBA BpeMe,
Tpbh6Ba na crnoMeHeM’d npexu BCHYKO HmeHata Ha Lanchester
(Anrmns), Kutta (Tepmanus), XX ykoBcku (Pycus) u Haii-Beve
Ha Ludwig Prandtl (Fepmanus). Oure Ha ToBa MbcTo we nox-
yepras, Ye 3HaueHHeTO Ha XBJ0TO Ha THA roabMu mpexacTaBHTENH
Ha MoJepHara aepoJHHAMHKAa He e CaMO Bb OCOGEHO BaXKHHS TJaa-
CbK'b, KOATO Nanoxa Ha Bb3AYyXONJaBaTe/HaTa Hayka, a Bb pelle-
HHSATA, Haii-Beye MaTreMaTH4YeCKH, KOHTO Tb u3Bnbkoxa, nmaks oTb
KJacHyecKaTa XHIPOMeXaHHKa Ha HueaiaHuts ¢ayumm, w cb TOBa
NOTBBPAHXA TFOAHOCTbTAa Ja)Ke HAa Haf-a6CTPAaKTHHTH MaTeMaTHYHH
TEOpHH.

3. Lanchester’oBa HHTYHuus. — JIBAa CX NXTHWATa, N0
KOHTO aepoIHHAMHKATa Ha JeTEHHeTO BOIHM JO MaTeMaTHYeCKH pe-
LIEHHS, ChbBNaalll 3aXO0BOJHTENHO Cb JeHCTBHTEAHOCTbTA. [TBHpPBO,
KaTo H3non3yBame, 6e3b HHKakBa npombHa, MeToauTh M
pelleHHsTa Ha K/IacCHYeCKaTa XHApOMexaHHKa (KeBHCKO3HH GayHaH),
H BTOPO, KaTO IOMYCTHEMD BJHSHHETO HA MaKapb W MaJKHA BH-
CKO3HTeTDH BB 06JacTHTh, KRIEeTO QaAyHas ¥ uyxnxo ThJao ce pas-
MHHABaTDb (HAmp. OKOJO CTEHHT'H Ha caMoJeTa Bb BB3AYLIHHA NpPO-
CTOPD> HMJAH Ha NOXBOXHHKA BB OKeaHa). Kakb e npeonontHn BB
THA cnyyaH Heu36bxuuars d’ Alembert’opn napaaokcs ?

Ha6aionaBafiky JneTeHHeTO Ha NTHUMTH M npaBefikH pexuua
HHTYHTHBHH 3aK/IIOYEHHS BbPXY KapTHHATa Ha TeYeHHe CNPAMO eXHO
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JIeTaJo, aHrNHYaHHHBTD JlaHyecTepb CTHra 10 OTKPHTHETO, Ye OC-
BeHb NapajeqHoTO O06THyaHe Ha eaHO Kpuao (¢ur. 1.), okono' mo-
caennoto Tph6Ba Ha CAIECTBYBa H elHO OGHMKanawo (uMpKyna-
1HOHHO) TeyeHHe (¢wur.2). Bb pesyarTars OTH HACKAraHETO Ha THA

ur. 1. %
<
ABe Te4yeHHs, H306pa3eHo

Ypeab THHHHTHB HaTOKa

(3a crauuoHepHOTO Teyenue

Th npencraBaTh TpaekTo-

punth Ha Qayumuurh ua-

CTHUH) Ha ¢ur. 3, ce noay-

YaBa, ye Ha'’b KPHJOTO, CJe - dur. 2.

CTBHE €JHaKBOTO HanpaBje-

HHe Ha CKOPOCTHTH, pesy/rtaTHata CKOPOCTb Ha TEYEHHe Ce yBeJH-

YaBa, a NOA’b Hero (CPeUlynonoXHKH CKOPOCTH) — ce Hamanspa. OTb
Tykb caensa [-BoTO, Ha-06110,

/—\
/’& MaTeMaTHYeCKO pelleHHe; Bb3Db

/\ OCHOBa Ha ypaBHeHHeTOo Ha Bernoulli
yP

o OTH KJACHYECKATa XHAPOMEXaHHKa,
=
= .
——————— (5) gv?—{- p = konst.,

dur. 3.

KOETO H3pasfiBa, 4Ye TaMb, KANETO Baa-
Ibars no-ronbmu ckopocT, Hanbraeto e mo-mManko, H 06paTHO,
H3BOABTD €, Ye Halb KpHJAOTO HanbraHeTo ce HaMansiBa CIpAMO
HOpMaJHOTO (BCMyKBaHe), a MOA> KPHJIOTO, TO Ce yBesnHyaBa (1o-
BauraHe). Taka ce CTHrHa X0 yCTaHOBSBaHETO Ha €JHAa CHJa, Ha-
CoyeHa HanpbuyHO (MepneHIHKYJAAPHO HAa TeYEHHETO) OTROJY-Harope,
CHp. 0 X'BArO THPCEHHS AHHAMHYEHD 1O X €M b.

4. Pewenne Ha Thomson (Lord Kelvin) 3a Ge3kpaitHo
AbABI'd KPAIOBb HHAHHABPDB. — Bropara crimka u Il-To Ba-
AHIHO O6GIIO MaTeMaTHYECKO pelieHHe Ce IBMKH Ha
Lord Kelvin, xo#iTo nonyuu 3a o6THYaHeTO Ha eaMHDL Ge3KpaitHO
AbABr'> KPATOBD LUHIHHADDPD, NEpNeHAHKYAAPHO Ha o6pasoBaTes-
HuTh My (¢wur. 4., 5.4 6.), ¢ noMowbTa Ha QYHKLHUATA HA TeueHHe

(6) B(z)=V (z +"?2) + iQIT; Inz,
(z=x+1iy)
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KkAIeTOo V = CKOpOCTbTAa HA TEuEHHe, @ = pajHyca Ha HOPMAJNHOTO
unauaapuuHo chuenne, a I’ =konst. e HHTEH3HTETBTH Ha LHPKY-
nauusTa ‘), ue ronbMHHaTa Ha NOAEMHaTa CHJI3, 3a €IHHHNA IbJ-
JKHHAa Ha UHJHHLBPA, UMAa CTOHHOCTB

Q) P=pVT,

T. €. NOAEMBTDH € MPONOPIHOHANEHD Ha NABTHOCTbBTA, HAa CKO-
pOCTbTa Ha JBHXEHHE Ha UHJIHHABPpA (H.’IH Ha mnapaJjejHOTO Teue-

our. 4. &ur. 5.

HHe) W Ha uMpKyJauusara. Tph6pa na
3a6enexumMb, Y¢ KaKTO NpPH HATYHTHB-
HOTO peiueHHe Ha JlaHuecTepd, Taka
H BB TOBa TOYHO pelleHHe, MOSBaTa Ha
Tas UHPKYJalHs € BCe Olle 3aralbyHo,
a CTOHHOCTbTa H HEeH3BeCTHa.

5. TpancpopmauusTa Ha Kutta-

dur. 6. YyKOBCKH 32 KpHJEeHD NPOGHIDB.

Ha Kutta (1902) u XXykoBCkH

(1906) ce namua 3acayraTa ja YCTaHOBATD ropHarta (opmyna He

3a BBLPTAWD C€ LHAHHABPD®), a 3a €IHO HCTHHCKO KpHJO, H Ha
onpeABAATD KOJNHYECTBEHO HernosHaTara UHpKyJauus /.

Karo ce OCHOBaBaT® Ha YHCTO MaTeéMaTHYeCKHS (aKTh, H3-
paseHb Bb eHa OCHOBHa TeopeMa Ha Riemann, cnopeab KoAToO
BATPELIHOCTbTa H BBHIIHOCTbTA HA efHAa MPOCTa 3aTBOPEHa KPHBa
MOXe Ja ce H3006pasH TJIaaKO, HENMPeKACHATO M KOH(POPMHO (3a-
nassaule AIMHTB) BBPXYy BATPEIIHOCTbTa H BBHIIHOCTBTA Ha
eIHMHD KPXAI'b H ue TOBa H306paxkeHHe

®) C=2+2£:
v=1

1) lupKkyanauHaTa— HHTEIPaAbTh 110 €AHAa 3aTBOPEHAa JAHHHA OTH
cxopocTbTa — HMa 3a Mbpka [ = ¢wds-

?) yufito edexTn e mno3HaBaab owe Magnus (1852) H npHaOKHAD BD
kopa6onnasavero Flettner: MarHycoBb edekts H PaeTHeposn poTopd
(dur. 7. 1 ¢ur. 8).
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€ eNHOSHAYHO H OOpaTHMO Sa CaMHA KOHTYpb Ha Kp&Ara, Th
ycnbBath Aa TpaHCHOPMHPATH KPAIOBHA KOHTYPD Bb €XHHD K P H-
JeHDb KOHTYpDb (¢ur. 9.), 3anasBafiku H npeHacARKH Ha-

NbAIHO MaTeMaTHuec-
KHf XapakTepb Ha mo-
TeHNHaNlHAaTa KapTh-
Ha Ha o6THYaHEe H BD
TPaHCPOPDMHPAHOTO
T e e HH e, IPH HOBO, YY X0,
Th/0 BB Hero, tTakosa, KakK-
BOTO ce cpbiua -Ha mpakTuka.

[bpBaTa BaxtHa Kpauka
Ha KyTa nn nosexuna, mo-
cpbacrteomMn  cneumansara
¢opma Ha ¢yHnkuuaTa (8), a
HMEHHO,

2
C=z+b';n

IO eIHHB KpRIOBO-IATOBD
KoHTYp®b (¢ur. 10.), Ha ko#iTO
M IBara Kpasi & ocTpH. He-
NIPHEMJHBHATD H3BOADB Ha
KJIaCHYeCKaTa XHIAPOMEeXaHH-
Ka, KOATO TBBPIOH, Ye THA
OCTPH Kpauia ce 06THYATD
c¢b enHa GeskpaftHo-ronbma
CKOpPOCTb, TON MNpeoxoJsaBa
Cb aepOJHHAMHYHOTO HIHCK-
BaHe, 1IOTO H3THYaHETO OTDH

Gur. 7.

®ur. 8.

3ajHHA Kpai na CTaBa naaBHO (F71axKO); BB Pe3yATaThb Ha TOBa
CMHCJIEHO HSHCKBaHe Ce MOSBSABa BH3MOXHOCTbTa 3a npecmbraHero

Ha HenosHaTara LMpKyna-
uus I

KykoBcKH npasu
BTOpaTa, oOUle [0-BaKHa
Kpauka, ye ycnbBa na

&ur. 9.

L

opr. 10,

NoJ/Iyud HCTHHCKH KpHIHH npoduan (MK ykoBckHeBH npo pua k),
Ha KOMTO CaMO SaiHHATD Kpa#t e oCcThpb, a MPesHHATH NOAXO-
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nswo 3a06neHdb (¢dur. 9.). Cb M3HCKBAHETO 3a IaAKOTO H3THYaHE
OTb OCTpHA Kpall W onpexbasHe Ha Hemo3HaTaTa UMPKYJalus, ce
OTBOPH NMATHTH 3a MOJNYYaBaHETO HA MaTeMaTHYECKH CBHBBLPIIECHHO
oBrantHH M TBBHPAE pPa3HOOOpa3HH no ¢opMa H neGenuna ynorph-
6umMH npoduan. Haxoxnpafikm orp no-obwara tpancdopmauus

C_nb_ 'z —b\n
®) = (72)
HIH

. n2—1542

b=2+—3 'E‘+“f’

Trefftz, v. Mises, v. Kairman u ap. ycnbxa ma n0cTHrHaTb
H 10 npoduaH, uyHATO OCTHPD Kpaf CKAIOYBA ARIVIH OT/JIHYHH OTD
Hysa; Hamnp. sa n= 2—5 AIBABTE € $=(2—n)x; npy n=2,
9 =0 (XKyxoeckn), a npu n<<2, $>0.

Taka, BcHuxko HesBecTHO mpH Tyit lll-To BanuxHO MaTe-
MaTHYHO pelleHHe Bb aepoJHHAMHKATA Ha JETEHHETO, H3-
raexpame ga 6bme Hambpeno. Hapens ¢b dopmyanth

I’ = 4naV sine,
P = 4nalpV?sing,

KOMTO XaBaTh BDb 3aBbplleHa ¢opMa LHPKYyJaUHATa H NMONEMHATa
CHJMa Bb 3aBHCHMOCTb oOlle M OTB ,ARI'bJla Ha BTypBaHeTo“ (Ha-
npaBJeHHETO Ha TeueHwHe), »as TeopHs Ha KpHa0TO Ha Kyra-2Ky-
KOBCKH NMO3BOJH JAa ce onpenbaard ouwe pexuua eaemMeHTH, KaTo
NPHJIOKHATA TOYKA HAa MOXEMAa, MOMEHT'HTH My H najge enHa b-
.JIOCTHA KapTHHA HAa Taka-HapeyeHHs ABYH3MbpuM®b npob6-
JeMb Bb aepPOXHHAMHKAaTa Ha JeTEHHETO.

(10)

6. Prandtli’oBa xunore3a 3a CbBCeMbD MalbKb BHCKO3H-
TeTb. — [loBeue OTH> TOBAa He 6GHM MOrJO Ia Ce Kejae BB TeO-
peTHYecKaTa aepoaMHaMHKa, aKO H3INOXKEHHTE 10 Tykd pelue-
HHS He Ce OCHOBaBaxa Ha JONYIIAaHHA, KOHTO HH JBbPXaTb
BCe olle Jxajeyb OTh meAcTBurendHocTbTa. Ha nbpBo mbcro, nue
npHexMe H Cb HHUIO He onpaBjaxMme, NOSBaTa Ha TBA BAXKHOTO
3a nojeMa UHPKY/NaLHOHHO TeyeHHe, a Ha Bropo mbcro,
He MOoNy4YHxXMe HHKaxXBa Apyra ChbNPOTHBHTEJHA CHJA,
OCBeHb BepTHKalHHA mnoxeMb. JlocexHo nbpBara 3abenexxa,
Tpb6Ba na ce nmoxueprae, 4e HHUTO H30/HPAHOTO MNapajejHO Teye-
HHe (¢ur. 1.H 4.), HATO H30JHPAHOTO OGHKANALLO TakoBa (¢ur. 2.1 5.),
He HH JOBEXIAaTb MO YCTAaHOBABAHETO Ha HbKakBa CHia BBPXY
UHAHHABPA HJAH BBPXY KPHJIOTO; HAaOMakH, NPHEMaHETO Ha TaKHBA
M30/HDaHH TeyeHHA HH BOAATDH A0 mnapajokcH. lllo ce oTHacs
0 BTOPOTO BBb3paxxeHHe, BCBKHIHEBHHATD OMHTDH HH YO6e€xnasa,
ye Jaxe H KoraTo TH7OTO e CBHBBPUIEHO TIaAanko, a ¢op-
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MaTa MY Hal'bJHO ,aepOJAHHAMHYHA®, Ta OIPAHHYHMD ThpKaTeJs-
HOTO JNeHACTBHe Ha BHCKO3WTETa OO MHHHMYMb, NaKb € HaJH4HO,
Hapelb Cb MOJEMa, H €IHO YYBCTBHTENHO CBNpOTHBIeHHe. Exno
npocto npecMbhraHe BegHara OTXBBPAS NOJO3PEHAETO, Y€ TYKD
MOXe Jna Mrpae HbkakBa posb KOMIPeCHOHAHTETHTD Ha Bb3AYXa,
3alOTO NpH JeTtenHe Hamp. c¢b 300—400 kM. BB yach, rpbkara,
KOAITO Ce npaBH, npHemailku ¢ayHna 3a ‘HeCBHBaeMb, € eJBa
4—>59%, Ilpyro-faue CTOH BBNPOCHT'H, KOrAaTO CMe CTHTHaAH CKO-
pocTH, 6/M3KkH 10 THA Ha 3Byka (npu6a. 1200 km./4.).

TakoBa 6bmwe CBHCTOAHHETO HA TeEOpeTHYECKATa aepoaHHa-
MHKa eaBa n0 npegH 20 rogHHH, CYHTAMKH, ye XOKAAAbTb, KOATO
npaBs MMa Npeid BHAB PelleHHs, JOOHAH nyOJHYHOCTb AO Hava-
J0TO Ha Tas Bofna (1939).

HenocpbacreeHo creans musanara BoftHa, BB 1919 r. mpod.
Prandt]l ny6aukysa nBe CBOOLIEHHS, KOHTO OTrOBOpHXa MO
Hali-KaTeropHueHb HaYHHDB, KAKTO Ha B'BNpOCA 32 NOsBaTa Ha LHp-
KYJal|siTa, Taka H 33 YCTAaHOBSIBAHETO MaTEMaTHYECKH HAa CBIPO-
THBHTEJHHTH cHaM OoTB Halt-pasnHuHo ectecTBO. OCTPOYMHH Ma-
TEMaTHYHH NOCTAHOBKH Ha MNPOCTH AaepOAHHAMHYHH HJIEH, CB3ja-
0Xa OT'> YYEHHETO 3a TeueHHATa enHa Hayka, BB KoaTo [lpan-
TBHAOBHTH CXBallaHHA yHOBJIETBOPSABAaTHL Ha eQHAa BXTpeELIHAa IO-
C/e0BaTeNHOCTb M OnpaBaaHue, phaku 3a MHOro kioHOBE Ha
MaTeMaTHYHO NMpHAOXeHHe. Ho Hal-CRILeCTBEHHATD H Hal-LleHeHD
Gesers Bb OTKpuTHATA Ha Prandtl e To3W, ye HOBHTB TeopHH,
KOHTO TOA Cb3jane, CTaHaXa eCTECTBEHO NpPOJABb/KEHHE H XOMbJ-
HEeHHe Ha CXRLIECTBYBaulaTa KJacHYecka MexaHuka Ha (ayuzuth.

Kato 3BeHo Mexay noc/iemHaTa W MOXEpHaTa XHIpPO- H aepo-
IHHAMMKa CAYXH eJHa Herosa, MaJjKO MO-paHlHa, ,TeOpHA Ha
rpaniunuTh naacrose“ (1905), kKOATO H3Wrpa MbPBEHCTBYIOLA POJS
He CaMO 3a YYEHHETO Ha JIETEHHETO, HO M 3a BCHYKH NpOGJEeMH,
sacbramu ayunuurhs Tedenus. Kato He ce Bhnymamd nga Hsza-
raMb Tas TeopHa M HeHHHTH peuwlenHs, asb lle NMpeMHHa HanpaBo
Jla OTroBOps HaH-M'bPBO, HAa BBNPOCAa 33 LHUPKYJMALMATA.
Prandt! npuema, ye noxne
e A OKONO CTEeHHTB Ha emHo Thao0,
IBHxelle ce BB (ayHna, BH-
CKO3SHTeTBTD Ha MNOCJeXHHA,

£\ | KOJKOTO H MalTbKb 1a € TOH,

-J0__ 4% | naWrpaBa CBOSITa POJb, KOATO
Tph6Ba na ce B3eMe NOAL BHH-

MaHHe; LIO0 Ceé OTHacs IO Te-
our. 11. YEHHEeTO, MaJKO-Nojanedb OTh

TBJI0TO, TO CH OCTaBa TaKOBa Ha

eXHHD HAeaneHd (HeBHCKO3eHB) ¢ayuab. Ho meficTBuTenHaTa Kap-
THHa Ha TEYEHHEeTO, Hanp. OKOJIO €IHO KPHJO e TaKOBa, Ye MOTEeHLH-
aNHOTO TEYEHHE, KOETO HMaMe Bb Haya/IoTO Ha IBHIKEHHE HAa KPHIOTO
(¢ur. 1), (cp HeronbMa cCKOpOCTb), CKOPO NpeMHHAaBA Wb TEYEHHe,
BB KOETO Ce INofABfABAa eXHHD BHXDBPDB (¢ur. 11.). [Mocneguusars,

R A
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cnopel’s> HsBeCTHHTH Teopem Ha JlarpaHx b H XeamMxoaus
OTH TEOpHATa Ha BHXPHTE BB KJaCHYeCKaTa XHIPOJHHAMHKA,
obaue, He MOxe na nmpouanbse Bb eauHD Hueanenn ¢ayuasb. Kato
NPHITHCBA NOSBaTa My Ha BHCKO3HTETa, pOJATA HAa TOA BHXBPD
[Tpaurbas onpeabns BbL TOBa, na yHOBJETBOPH H3HCKBAHETO Ha
TeopemMara Ha TOpPABb KeNBHHB, ye LHPKYNAUHATA OKOJIO KDH-
JIOTO, KOSTO € Hysa Npeid TPbIBaHETO My (3aIOTO BCHYKH Bb3-
AYIUHH 4acTHUH CX BB Nokoil), Tpb6Ba jna ocTaHe Hy/aa H Clelb
NOCTaBSHETO My BB ABHXXEHHe, H NpH ABHxeHHeTo My. Ho nos-
BaTa Ha NOJEMHATa CH/MA, KOATO OGOCHOBaxMeé TBHKMO Cb €IHa
LUMPKY/aliHs OKOJO ABHXKEU[eTO Cé KPUJIO OTJIHYHA OT'h HYJa, HH
XBBpPAS BB INPOTHBOpEYHE, MNOpagH HaJHYHOCTLTA Ha MOZEMa.
[Tpaurb1p npemaxsa
NPOTHBOpPEUYHETO CBb
TOBa, Ye MpuJara Teo-
pemata Ha TOMCOHB
BB egHa In0-jxajedHa
OKOJIHOCTb Ha KpH-
J0TO, KXJIeTo TH
HMa CMHC'BJ'b, HMEHHO
TaM’b, KRJIETO (ayu-
IBT'B MOXeE J1a Ce pas-
r71exa JeHCTBHTEHO
HJeaNeH’b, 32 KAKBUTO
Gayuau e cb3maseHa
taa Teopema. Ho To-
raBa, IIOMD LHPKY-
JIALHATA 10 eAHHD 3a-
TBOPEHD NATb OKOJO
KpHJIOTO, KOHTO 06-
xBauma [IpaHTba0BHA
HayaneHs (,Mmoxkap-
Balllb“) BHXBPB, €
. HyJja, aTas CaMO OKO-
JIO T0C/Ie IHHA, KaKTO
ce 3Hae, OT/IHYHA OTB
HyJNa, TakaBa M paBHa
H  IPOTHBOINOJIOXHA
He#t, Tph6Ba na 6&ne
dur. 12, H LHPKYJaUHATa OKO-

710 kpuaoTo (¢ur. 11.).

XuApONHHAMHYECKH SIBEHHETO C€ pasHrpaBa N0 TaKbBb Ha-
YHHD, Y€ 3aJHHATD OCTBPD Kpal Ha KPHIOTO KOHTO, NPH XHIO-
Te3aTa 3a HaeaneHs (ayHab, ce 06THYa, OTAOAY-Harope Cb exHa
6e3kpaiiHo roabma ckopocts (¢wr. 1.), cnagama B> ToukaTa Ha
3anupaHe S Ha HyJa, BOAH [0 CHJIHO NMOKayBaHe Ha Hanbrawero,
CMeJCTBHE Ha KOETO Ce MpeIH3BHKBA ,HAaBHBAHETO“ Ha BHXbpa.
[TocnexHoTo, @ Cb TOBa H LMPKYJALKOHHOTO TEYEHHE OKOJO KpH-
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JIOTO Tpae HOTOraBa, HOKOraTO TE4YeHHeTO OTb ABeTh CTpaHH Ha
KPHJIOTO, MpOTeye OTHOBO raangko. OTb TO3H MOMEHTH, KOraro
TOBa € OCXILECTBEHO, BHXBPBTD NOBEYe He HApaCTBa; YBEJIHYHMD
JH CKOPOCTbTa HAH XI'bJa Ha BTYPBaHETO, TOA BHXBPD, CJel-
CTBHEe BHMCKO3HTETA, NOJYyyaBa HOBO nojaxpaneaHe (¢wur. 12, 13.).
Fonbmara kpauka BB TEOpHATA Ha JETEHHEeTO, H'b/Kalla ce
Ha [IpanT®ba®b, ce ChABpKA, 0bOaye, Haii-Beue BB OTIOBOpA Ha BTO-
pHs BBNOPOCH, 3a COBHIPOTHBJIEHHETO TpH JeTeHHe. Tykb lue
H30CTaBsl TEOpHATA HAa Cb-
NPOTHBJIEHHETO, I'b/Kallle ce
HenocpbacTBeHO Ha cnbBa-
LIOTO HeHCTBHE HA BHCKO-
3HTeTa B'b 'PaHHYHHA NJACTD
Ha IlpaHTBAB, KOETO Teue-
HHe Ce H3yvyaBa M IO cera
Hai-nogpo6HO H e NpHApY-
XEeHO Cb pelxHla MaTeMaTH-
yeckn petueAus. OrpomHo
BaXHUTH M3CAeJBaHHA Ha
Osborn Reynold u Ha
Oseen moBexoxa X0 ycra-
HOBfIBAHETO Ha [BaTa THNa
TEYEeHHs1: J1TaMHHAPpHO H
Typ6JaeHTHO, YHATO Tail-
HCTBeHD MNpexoab CTaBa
TBKMO MNOAD BJHAHHETO Ha
[TpauTB/0BHA  rpaHHyYeHD
nnacTb, NPH H3BECTHH KpH-
THYECKH CKOPOCTH Ha Teue-
HHA, XapaKTepH3HpaHH Cb
PeftHonnosurs  3a6enexu-
TeJHH ,KPHTHYECKH uHCaa“.
Teopusita Ha Typ6yJeHuHs-
Ta e nocjiegHata 06JacThb dur. 13,
Ha MaTeMaTHYHO pasryiex-
IaHe, Bb KOATO MNyG6JHYHOCTbTa Ce€ MPHKJIIONH Cb MOCJ]EIHHA
MeXIyHapolaeHb KOHrpech no Mexawuka Bb CobenuHenutts Lllartn
(1938) (.Konrpech Ha typ6ynenuusita“). Ciaenb NPHK/IIOYBAHETO
Ha HacTofillaTa BOMHA 1Ie CTaHaTb J0CTOsIHHe BbpoATHO, Hail-
HOBHTH pellleHHsi BD Tas TeOpHs, KOMTO Ja HH JAajaTh OKOHYa-
TEJNHH JaHHH 3a BHCKO3HOTO CBINPOTHBJEHHE, — TbH KAaKTO C/leab
MHHajnaTta cBbTOBHA BOHHA CTaHa NMy6JHUHO HOCTOSIHHE

7. Prandtl’oBaTa TeOpHs Ha KpPHAO Cb Kpa#iHa pa3nepe-
HoCTb. — Mneanusaunara, kosro Lord Kelvin, Kyra u Xy-
KOBCKH npapkxa, Ta He monyuyaBaxa HHKAaKBa CBIPOTHBHTENHA
CHna, ce nabikewe He HenmocpbacrseHo Ha ToBa, e Tb pas-
raexnaxa ¢ayuna 3a HeBHCKO3eHDb, a Ha TyH, uye pasraexpa-
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HHTB OTBH THXD KPARFOBH HIH KDWIHM UHAHHIDHYHH MOBPBX-
HHMHH, Gbxa GeskpaitHo abard. bBausko 10 yMa e, ye npuema-
HaTa oTb ThxDb nMpKyaauus TphOBame na 6X1e eXHO KOHCTAHTHO
ypcsI0 : TEYEHHETO MPOTHYaie enHakBo 3a BChko HanpbuHo chue-

HHe OTDb THA UMJAHHADH (nBYH3MbpHMB mpo-

' 6nemtb). [1pu kpafinaTa pasnepeHoCTbh Ha KpH-
J10TO (TpHH3MBpHMD NP0O6/IEMD), Ce ABSBA €XHO

&ur. 14. ¢ur. 16.

o6THyaHe Ha Kpauuara my (¢wur. 14.), koeto nunceawme npu Ges-
KpalHOTO KpDHJIO H KOETO TYKb HMa CBOETO BaXXHO OTpaKeHHe.
Ha nwbpeo wmbcTo, cTpanHnunHTh pROGoBe, MONOGHO HA 3aXHHA
OCTBPD KpaH, Lle CX NpPHYMHHTEAb HAa HOBH BHXPOBH 06pasyBa-
HHfl, CJIEICTBHE Ha KOETO KapTHHAaTa Ha TeYeHHe H paanpenkbie-
HHETO Ha UMpDKyJaUuATa Ce TBbpAe MHOro M3MEHABA, BB CMHCBIB
ycaoxuspa (¢ur. 15.). Ho INpanTbas BHacs mpe-
I7eJHOCTh H ONMPOCTSBaHE Ha SIBJAEHHETO, H 3a
Ja CTHrHe 10 MaTeMaTHYeckH mnpecMbranus,
npasH caexHuTh pasrsexnmanus: 1) mopagu ro-
sbmaTa Bce Makb pa3/Mka Mex Ay IUMPOYHHATA
Ha KDHJIOTO H HEroeaTa pasnepeHOCTb, NOCJen-
HOTO MOXE Ja Ce CBele Ha eIHa MaTeMaTH-
yecka orcbuxa, koATO TON HapHua ,HocsLA
JIMHHA® ; 2) reOMEeTPHYHHTH CHOTHOLIEHHS (TIPo-
¢uaHa ¢dopma, Xrba1b Ha BTYPBaHETO H MIp.) ce
H30HpaTh CHMETPHYHO CTHOCHO cpbaara Ha
Hocsaulara orchuka; 3) nopaau ¢akra oTb eqHa
CTpaHa, 4e nojeMHaTa CHJA NpH eXHO KpaHHO
KPHJIO e MakCHMajiHa Bb cpbpata my, a Hama-

NN N A N\ N

FAW AW ANV ANINA

dur. 16. dur. 17.

AfBa Cb OTHa/NeyaBaHe KbMDb KpaHIIaTa My, KXAETO TH CTasa
HyJa, a OTH JApyra CTpaHa, ye NMOAEMDBTH 3aBHCH MNPaBO-NPONOP-
LHOHAJIHO OTh UHMPKYJalHATA, MOCAeqHATa Ce npueMa npoMbHauBa,
a HMeHHO, (QyHKUHA Ha oThaneyeHHetro orb cpbaara. Hocswara
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JMHHS, Cb UHPKYMAaLHOHHOTO TeueHHe OKOMO Hesl, ce 3aMBHATH
OTh XMIAPOIHHAMHYHH CBHOGDAXKEHH CBb OCbTA Ha elHa BHXpOBA
HHIIKA M [pHHAfJeXawus M HHTeH3uTeTs. Ho Tas BHxpoBa
HHUIIKA, NaKb cnopend teopeMurhs Ha Xeamxoaus-Tomcons 3a
uneannn ¢ayund, tTph6sa na 6xne uan GeskpahHo-nbara (Bce
CAILOTO: JAa CBBPLIBA HAa NMOBPbXHOCTHTA Ha G/IYHAHOTO NPOCTpAH-
CTBO, Bb CJyyas Ha 3eMsATa), HIH Ja MNpenCTaBs eXHa 3aTBOpeHa
KpHBa NHHHA. Makapb 1a i NORuHHABAMe Ha 3aKOHHTH Ha ,CBO-
6omuuTh* Xe/MXO/LOBH BHXPH, HOCALIATa JHHHA Ce HapHya, 3a
pas/iHkKa OTh MOCAeIHHTH ,CBBP3aHD BHXDBPDB®, NMOHEXKE OCbTa MY
3aMbcTBA KPHJIOTO, T. €. Cé IBHXH CBbp3aHa Cb Hero. [loHexe
ponsiTa Ha TOSl CBBP3aHb BHXBPD Oblle na mame Ha KPHAOTO Mo-
Iema, Ka3pame, ye Tas BHXpOBa HHIUKAa ,HOCH* KpHiaoro. Onpocre-
HATa KapTHHA Ha KpallHOTO Kpuno, kosiTo owe JlaHuectepn Gbiue
npeanoXuab, Cé CbCTOH, Npovee, OTb €JHAa MOAKOBOOGpPa3Ha BHX-
pOBa HHIUKA, HA KOATO 4eJOTO € MHHMOTO KDHJO, OT'h JXBATa Kpas
Ha KoeTo ce BabuaTh ABa cBo6oxEM BHXpa. Cropens JlaRyecteps,
TH BHXPH CBBpILBaTH Ha 3eMATa; CIeACTBHe NoO-roakMuTh cko-
POCTH Ha JIETEHHe OTb THA Ha BHX-

posurt uvacthu, ITpanTba® rH OT-

KXCBA OTDH 3eMATa H HMDb 13Ba XO- .
PH30HTa/MHO HamnpaB/eHHe (KaKBOTO e

TOBa Ha TeyeHueto (¢wur. 16. u 17.); <
cera BHXPOBOTO 06pa3yBaHHe ce 3a-
TBaps OTb HAYAJIHHA BUXBPD (¢Hr. 18.).
MpecmbTHeMd MM HMOyJca Ha OHas
CH/A, KOATO KaTO eKBHBAJIEHTh Ha KOJHYECTBOTO HAa JBHXKEHHC Ha
nosBuAKNTh ce BHXpH, e Heo6XxoaHMa 3a na NOAABPXKA TOBA Teye-
HHE, T. €. CNPOTHBJEHHETO, NpHeMalKy MOCTOSHHATA LHMPKYMAaLHUs
Ha JlanuecTepb, HHe JOCTHrame X0 HOBB NapanoKCh — 6Ge3kpaiHo
ronkmo cernpoTusiaende. [TpombuauBaTa uMpkyaauus, kosTo, obave,
[TpanTbatb npueMa, Hacaarea Lbna egna

dur. 18.

5 ’\‘ r HempeKRCHaTa CHCTeMa OTDb KasaHuth
/ NOXKOBOOOPASHH HHILKH, NOHexke BChKO
P
P
I I Ve
i Tﬁf} ______ iy
1L [
i — T
LSRN S
SN I;J P‘: (4.
y LY
&ur. 19. ®ur. 20.

HeliHO HamaneHHe TpbB6Ba na ce mocnenBa C'b NpecHyaHe Ha exHa
BuxpoBa HHwKa (¢ur. 19. u 20.). Taka ce nocrura, obave, n0 exHa
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BHXpOBa namanuua (¢ur. 15.), unfiTO HHTEH3HTETb 332 €HHHIA A'BJ-
’KHHa € paBeHb Ha NPOM3BOJIHATA HA LMPKYJALHATA MO Xb/KHHATA
Ha HOCAlUATA JHHUSA. BB pe3yaTaTs Ha TOBa NpencTaBeHe, ce y3HaBa
TYTaKCH, ue Bb3AyIHHTH YaCTHIY Ha HOCAILATA JIMHH H THS 3a1'b KPH-
JIOTO Le NpHTeXa BaTh, OCBEHD> XOPH3OHTAJNHATA CKOPOCTh Ha Teue-
HHETO,OLIE HeHA , HHAYLIHPaHa “ 0T’ BHXPOBaTa IIJIOLLb JOM'b/IHHT€/IHA
BepTHKaJlHa CKOpocTb. OTh TYKD
cnexBa, ye NoxeMHaTa cHia e 6.x-
e mneprneHIUKYJspHa Ha HOBOTO,
pe3yJaTaHTHO OTb THs IBe CKOpO-
CTH, HallpaBJIeHHe Ha 0O6THYaHe, Io-
pajH KOeTo L€ IOoMmyla eqHa Kpai-
Ha cJlaraeMa CHJa, NPOTHBOIOJOMX-
Ha Ha HanpaBJIEHHETO HAa JIETEHHE;
v TOBAa € Taka HapeyeHOTO OTbD
Betz ,HHRynupaHo cbOpoOTHBJE-
V  HHe“, TBBpIe 3HAYHTEJHO MO ro-

abvuna (dur. 21.).
Pur. 21. Karo npue mo Tak®Bb Ha-
YHH'D MaJIKHS BHCKO3HTETb 3a IpH-
YHHHTEAb Ha BUXPOBH 06pa3yBaHus, [IpaHTBAB NpeHacs pasriex-
JNaHHATA CH NMaK'b Bb TEOPHATA HAa KJACHYECKAaTa XHAPOMEXaHHKa.
Benexuroro npecmkradHe, xkoeto TOH H3BBpmKH — IV-TOTO Ba-
JHIHO, Beuye onpenbneHo, MaTeMaTHYECKO pelIeHHe
— ro noBeje N0 eIHO HHTerpo-nIH(pepeHUHaNHO ypaBHEeHHE

b
+—

2
) T)= gt )= gy [T 21,

2

<xs?

NCTESY

JaBalle HH Bpb3kata Mexny TpurTh QyHkumu: I"(x)— pasnpenks-
JIEHHEeTO Ha LMPKYJalHATa, a(X)— Ha XIrbJa Ha BTYPBaHETO H £(x)
— ¢opMaTa Ha CaMOTO KpHJIO. AKO € JafeHO eIHO TeXHHYECKH
ynotpb6umMo KpHaoO, T. e. {(x), H ce B3eMaTh NOA> BHHMaHHE NpaK-
KTHYECKH NOMYCTHMH XIJH Ha BTypBaHe a(Xx), NpeiJexH na ce
pein QyHKUHOHANHOTO ypasHenue (11) cnpsamo /(x). B Bpb3ka
Cb peleHHeTO Ha TOBa ypaBHeHHe, [IPaHTBAD NOCTaBA CAERHHTH
TPH INaBHH aepOXHHAMHYHH SaJayH:

I. Kato e naneHo pasnpenbnenneTo Ha noxema
MO ABbJAXHHATA Ha KPHAOTO, NABTHOCTbTA H CKO-
pocTbTa Ha JneTeHHe, na ce HaMmbpu popmara Ha
KPHJIOTO, KOATO ce o6ycnaBsds OTb THH NageHus
noxemMs H na ce npecMbTHe HHIYNPAHOTO CBHOPO-
THBJIEHHE.
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I. Katoe nagena ¢popmMarTa Ha KPHJIOTO, ga Ce
HaMbpsaTdb pasnpenbneHHeTo Ha nMoaeMHaTa CHJa
H CBHbNPOTHBAEHHETO.

Ill. Kato e nagena peayaTaHTaTa Ha noxgemMma H
pasmnepeHOCThTAa Ha KPHJAOTO, a TaKa CXRILO NJABT-
HOCTbTa H CKOpPOCTbTA, Aa ce HamMbpu oHoBa pas-
npenbieHde Ha MojgeMHAaTa CHJAa NO NMPOTEXEHHeE
pasanepeHocTbTa (T. . MO N'bJAXHHATA) HAa KPHJOTO,
NpH KOETO CHNPOTHBJEHHETO € MUHHMYM®b.

Ha BcuukH THa BbupocH [1panTBAD H HEroBHTB CBTPY IHHUM
H YYEHHUM NanoXa MaTeMaTHYeCKH pelleHHf, CbAbPXKAUM YIUBH-
TeJHO TIpHEMJIMBH NpakTHuHH npHHOCH. OcoGeHO 3abenexuTeneHb
€ OTroBOpPbTH Ha NOC/AefHaTa, H3OMepHMeTPHYHA, 3ajmaya,
KOAITO 332 €eIHHDb ENHOIVIOIHHKD raacH: Mamexny BCHuUKH
KPHJa, Cb efHa H CXIAa pa3NepeHOCTh, KOGHBALIH
€I1HaKbBb NONEMD, NPH €THA H CRUlA CKOPOCTbL Ha
JeTeHHe, OHOBAa M3NMHTBAa HaH-MAaNKO HHAYLUHPAHO
CHOPOTHBJIEHHE, NPH KOeTO pasnpexnbaeHHeTO Ha
UMDKYJAaLUATAE € EAHNTHYHO, T. €

(12) r(x) = 2’;""“] / (’21)2— X2,

(b = pasnepeHoCTBTa).

CaMOTO CBNPOTHBAEHHE € MPOMOPLHOHANHO Ha KBajpaTa Ha no-
AeMHaTa CH/Ia, a HMEHHO
p2?
(13) W=—p.
V?
Py
3a ¢dopmaTa Ha KpWJIOTO, MPH TOA HaH-N06BPB Cayuyah, ce noay-
yapa (purypara, orpaHHyeHa OTD HABe [MOJYE/JHMNCH, CTHra xa ce
npHeMe, Ye AI'bABTH Ha BTYPBAHETO H NMPOPHABTH
0CTaBaTh MOCTOSAHHH ((ur. 22.).

8. lpuHocutt Ha Prandtl’oBara wkoaa. —
TeopusaTa Ha KpaitHoTO KpHJIO Ha [1paHTBAB, NOCTPOEHA
nocpbacTBOMB HAesiTa 3a ,HOCAWlATA JMHHAY, H
CBbp3aHaTa Cb Hess BHXPOBA CHCTEMa, HE caMO OTBOPH
NXTbTDb 3a paspellieHHe HA MHOXECTBO Olle aepo- -
JHHAMMYHH 3a1a4yd, KaTo Tas, Sa B3aHMOZEHCTBHETO
MeXIy KpHJaTa Ha elHHD aBymaouHkd (M unk'osa
H30NepHMETpHYHA npo6JeMa), 3a AEHCTBHETO Ha ca-
MOJIETHOTO BHT/IO NpH Haill-MaJKa 3ary6a Ha eHeprus
(Betz'osb npobaemb) H T. H, HO MOATHKHA Teope-
THUMTH, Hali-Beue MaTeMaTHUM, Aa ChSAAAATDH MbpPBO-  Pur. 22,
CTEeNMEeHHH MaTeMaTHYeCKH pelueHHs Ha aepoaHHaMHYHH
npo6ieMu OTb ob6paselia HA THA BB KJaCHUYECKaTa XHIPOMEXaHHKa,
HO Beye Cb BaXHO MNPAKTHYECKO CbAbpPHAHHE.
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Trélftz ceeme [lpaHTbIOBaTa MOCTaHOBKA Ha npo6iema 3a
KPalHOTO KPHIO-OTChYKa 1O €IHO CTPOrO H €JIeraHTHO IOTEH-
[HAJHO TeOopeTHYHO (opMynHpaHe, NpeiCTaBAAKH LHPKYy/JalHATA
I(x) ¥ ungyuupanata cxkopoctb @(x) nocpbacTBOMD €aHA IOTEH-
nMasHa QyHKumMs.

Harry Schmidt ycuBbpuieHcTBYBa olle NO-HATaTBKD
o6uoTo pemende Ha Tpedus, KaTo peAylLHpa HHTETPajHOTO ypaB-
Hende Ha [lpaHT®BAB HAa elHA JHHeHHa CHCTeMa, MJOCTRIHA 3a
Epxaprd llImuaosata Teopus 3a npecmbrane. :

CxuectBysa Ibna JnTeparypa 0T UHCTO MAaTEMaTHYHH pas-
FAeXIaHKHs, BIBXHOBEHH OTD ropensjnoxenutts upen. OcobeHo
mbcTo 3aeMa mpecMbTaHeTo Ha CBNPOTHBJIEHHETO Ha KaKBH Ja CX
ThJ13, YUHTO BHXPOBH 06pa3yBaHHs JgHeCh HOCATD HMeTo ,Kar-
MAN'0OBH BHXPOBH YJHIH®, BelHaXDb 0Opa3yBaHH, CJAeICTBHe
BHCKO3HTETA, a N0-HaTAT'bK'b Pasr/IeXJaHH KaTo 06pa3yBaHHs, KOUTO
OMpaBAaHO CARLIECTBYBATH H BB €IHHD HAealeHD (PAYHID.

[TnomosutocTbTa Ha [lpanTBaAOBHTE HaeH Guioe Haft-Beye 10-
KasaHa, KOraTo Ha aepoJMHaMHKaTa Ce INOCTaBHXa olle Io-ompe-
nbneHH M CJHOXHH 3a1ayd, YHETO MEeTeMaTHYeCKO pellieHHe ce
MHcaeme HeocxmecTBuMo. Ha nbpBo MbcTO cToeme 3agavara 3a
IIHPOKOTO KPHMO, T. €. TAaKOBA, NPH KOETO OTHOIIEHHETO Ha pas-
NepeHoCTbTa MY H IUHPOYHHATA MY € €IHO MaJKO YHCJIO.

[IpexoabTds OTH HOCHALIATA BHXPEHA JHHHS KBMDB KPHJIO Cb
KpaitHa wMpouHHa u3BbpH Birnbaum (1923), xoiiTo mokasa,
ye aKo KPHJOTO Ce npueMe GeskpaiiHO I 'bJArO, TO JHHeapH3HpaHaTa
Teopus Ha [lpanTbab ce npeHacs HenocphmcTBeHo, KaTo cera
KpuaoTo ce 3aMbuu Cb emHa ,Hocswa nuaows*. Tyks ce peiuasa
0C00eHO BaKHaTa aepONHHAMHYHA 3ajaya, 3a_ycTaHoBsBaHe Mb-
CTOTO Ha fgefCTBHE Ha pe3yJATaHTHHS NOLEMDb M YCJIOBHETO 3a
3anasBaHe Ha MOCJEIHOTO, KOTaTO AI'bJABT'b HA BTYPBAHETO ce MEHH.

Bb 1925 r. Blenk nanpaBu owme no-ronbMa kpauka, Karto
npeHece rOPHOTO H3CJ€JBaHe BBPXY KPakHOTO KPHJIO, HO BCe OLLe
ne tebpfe wHpoko; BB 3ambea Ha TOBa, obave, TOH MOXa na
pasriefia H He IVIOCKH, @ KPHBH KpHaa.

Enea BB 1939 r. ce nane ot» K. Wieghardt npubanxe-
HOTO pellleHHe 33 eIHO KACO W IUMPOKO (Hamp. KBaapaTHO) KPHJO.
Tyxp umesata Ha [IpauTbab ce paspa6oTBa N0 TakbBb HAUMHD,
ye Kpua0TO ce 3ambHsA Cb emHa BHXpOBA IUIOLLb, KOSTO I'bPBO-
HAYaJIHO Ce MHCAH CBCTaBeHa OTDH HBKOJAKO XHUCKpPeTHH BHXPOBU
HHIUKH, T. €. KpaeHb Opo# Hocswu JuHHM. Hambpu ce, we pas-
npenbnennero Ha nomeMHaTa CHJA 32 HHKOS OTDH HOCAWHTH
JIMHHH He Ce OTKJIOHfBA OTb eJHNTHYHHA 3aKOHb. OTB TYKD ce
npeMHHaBa KbMb CAYy4as, KOraTo HOCALIATA NJOUb Cé CbCTOH OTB
6e36pOHHO MHOrO BHXPOBH JIMHHH. MaTeMaTHYeCKOTO pelleHHe
BOJIH JNO €IHO TBBPAE CJOXHO HHTErpajiHO ypaBHeHHe, YHETO MpH-
6/THXEHO pelleHHe Ce OCXKILECTBSBAa CaMO KaTO Ce B3eMaThb NOAb
CBHO6paX(eHHe DelHla PasyMHH aepOJHHAMHYHH IONYLIAHHS ; pe3yJ-
TAaTHT'B, NMOMYYeHH OTDH TOBAa pellleHHe CDbBMNAfaTh [OPasSHTENHO
Cb THA, H3MBpPEHH MO exkcnepHMeHTaseHb NMAThb.
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9. Hoea noreHunanHo-reopetHyHa Merosa Ha Prandtl.
— Mexnyspemenno, Bb 1936 r. [IpanTsab my6aukyBa exHa HOBa
Merona 3a TpeTHpaHe mnpo6ieMa 3a nojeMHaTa CHaa nocpba-
CTBOMD NPHEMAHETO Ha ,HOCALIATA IWIOWL*, KOATO Hambpu mo6po
NPHTOXKEHHE Jaxe H 3a TeYeHHs NpPH HAaA3BYKOBH CKOPOCTH
(ceuBaemu aynau). Mnesta Ha TasH HOBa MeToja ce CHCTOM BD
TOBa, Yye BMBCTO Na Ce H3X0XIa OTBH MNOKPHTaTa Cb BHXDOBH
JIHHHH HOCSlIA IJIOlib, H3XOXJA Ceé OT'b MOTEHIHajna Ha YCKope-
HHeTO. Tasgs MeTona mo3sosnu Ja Ceé M3CJAEABATh MHOIO MO-(QHHHH
BBNPOCH OTb TEOPHATAa HAa KPHJOTO, H3MEXAY KOHTO Iue CIo-
MeHa camo caenHuth aBe 0co6eHO BaXKHH H Xy6aBH MaTeMaTHUHH
pereHHs.

[Tepeoro (Kinner — 1937) ce oTHaca nxo H3cJaenBaHe Ha
KpHJa Cb KpAroo6paswa ¢opma, KOeTo H3CJexBaHe € OT'b 0COGeHO
3HAYEHHE 334 TEOPHATA HAa ayTOXHPOTO (KHPOIJIAHA — CaMOJETD
Cbh BBPTAIIK ce KpHaa). KaTo ce mpHeMa CTalHOHEPHO TeueHHe,
pelleHHeTO clenBa o6paTHHs NATb Ha [IpaHTbioBaTa Mmerona, Cb
ueap nga ce u30brHaTh HenpeogoNMMO TPYAHH MHTErpHpaHHs.
Hmenno: rafl-nbpBo ce npecMbTaTd THpPCeHHTE NOTEHIHANHH DYHK-
LUHH OT> TEOPHATA HA MOTEHLHana — Bb CAydYas 4pe3db CepHuHH
¢GyHKIMH, CBHOTBETCTBYBALM Ha NPHETOTO KPATrOOGPa3HO KPHJO;
— cJeah TOBa ce Cb3jgaBa ThMb MpHHALJEkKALIATA aePOJHHAMHKA,
H Hal-nocje ce ThPCATD OHUA JIHHEHHH KOMOMHAlMH, KOHTO YIO-
BJIETBOPABATD KHHeMaTHYHHTH M3HCKBaHMA Ha 3ajavara. [To eauns
M'bJIEHD HAUHH'D TOPHOTO pellleHHe BOAH 10 mpecMbTaHe Ha BCHYKH
aepOJHHAMHYHH XapaKTEPHCTHKH Ha KPATOBOTO KPHJO.

Broporo u mnocneaHo peesue ny6JHKYBaHO OO cCera OTb
toa pond (Krienes — 1940), koero noayuyd Harpamara ,Oto
Jlunventans“, ce oTHacH MO KPHAO Cb eaHNTHuHa ¢opma. Mare-
MaTHYECKOTO H3N'bJIHEHHe Ha Tas 3ajlaya € H3BBPINEHO Cb MOTEH-
LHaNHO-TeOpeTHYHAaTa MeToja Ha [IpanTBbaA®B, ypeatb pelleHHSATa Ha
JlannacoBoTo audepeHnuanHo ypaBHeHHe, NpeICTaBEHH KaTo Ipo-
H3BEACHHS OTD EJHNTHYHO-XapMOHHYHH (YHKIMH (PyHKUMA Ha
Lamé). Tykp 3a npbBb NARTh C€ NO6GHBAaTD M3BOAH OTHOCHO KO-
COTO OGTHYaHE Ha KPHJOTO.

10. TeyeHns Ha cBHBaeMH ¢GayHaH. — HayuaBaneTo Ha Te-
YeHHATa, KOETO KaKTO BHAbXxMe 10 TyK®, € ZOCTa CJAOMXHO IpH
XHMoTe3aTa 3a HeHsMbHHA IVI'BTHOCTh, CTaBa Olie NO-TPYIHO, KO-
raTo ce AONYCTHe KOMNPECHOHIHTETHTD Ha ¢uyuna. MaremaTnye-
CKHTH pelleHHs, Cb KOHTO pasnosarame A0 Cera 3a apoAHHaMH-
Kara Ha JIeTEeHHeTO, MABATb IJaBHO OTH Mranus, AHrans U Ame-
puka. AnravyasuHbTd Glauert Halt-nanpens e mnokasans, ye
¢opmynata Ha Kyrta-2Kykoscku Py=pVI e pbpHa u 3a snereHue
_Bb CBHBaeMb (ayuidb, CTHra CKOPOCTbTA Ha JBHXEHHE 1a He
nonyma BBbpTeNHBH TedeHHsi. Axko M= V/c (c =ckopocTbTa Ha
3BYKa), KOpeKIHATAa IaacH
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1
(14) P=P,(1—M? 2.

BcHUKH no-HaTaTBIUHA H3caenBanusa Ha Taylor, Lord Ray-
leigh, uT u (Aurans), Ha Poggi, Enriko Pistolezi urt. 1
(Uranus), na v. Karman, Stanton, Hull u 1. 0. (AmMepuxa), Ha
Prandt]l, Busemann, Tollmien u np. (Fepmanus), npoxba-
®apaTh Ha PasBHBaTh M IO IHeCH €JHA TEOpHs, HapeyeHa ,ras-
OHHaMHKa“, BB KOSTO MaTeMaTHYeCKHATDH NPHHOCH e npeobnana-
pawuaTb. EQHO BaxHO 06CTOATENCTBO Ce H3THKBA BB Tas TEOPHA
Cbh TOB3, Ye pelleHHATa NPH HaA3BYKOBH CKOPOCTH CX MHOroO Io-
JOCTARIHH OTH THA NpPH NOA3BYKOBH CKOPOCTH, OTb KXIETO YCJO-
BHATa 3a CTPaTOC(epHOTO JieTEHHE MHOTO No-A06pe H3yueHH. Bce
Makb peauua MPaKTHYHH H3BOAH OTh peEIlEeHHATa MNpH MOA3BY-
KOBH CKOPOCTH CX Beye He CaMO Hajdle, HO CX H B3eTH NMOAD
cpo6paxkeHHe, Hanp. 3a ¢opMaTa Ha KpHJaTa Ha CaMOJIETH, KOMTO
Ce IBHKAaTb OKOJO KpHTHYeckata CKopocTb (okono 07€). Taka
npopuanths Ha kpunaata RAF 31 A Ha aurauifickuTh caMoseTH cx
MOCTPOEHH BB3b OCHOBA H3HCKBAHETO 33 MaKCHMaleHb MOJAEeMD,
KaTO CBCTOALIH C€ OTH ARIH Ha OKPXKHOCTH. [Ipyro enHo us-
HCKBaHe, CMaseHO OTh> aMEPHKAHCKHTH camosieTH, e CHMETpPHYHOTO
M TBHKO KpHIO (Haf-Manko paBHo Ha 0'4 oTb xopaata My) NAZA
2409—34, u T. H.

Oco6eHo BaXHH CX H3yuBaHHATAa BB aepoOAMHAMHKATA Ha
cBHBaeMHTH QayHau M 33 eAHHD APYrd KJIOHD OTb MEXaHHKaTa,
pasriexnalls B3aHMOLEHCTBHETO MEXIY (AYHND H IBHKELO ce
Bb Hero Ths0, a HMeHO ,6a/HCTHKAaTa“, HA KOHTO KJIOHD TYKD He
e ce CNHPaMs.

3akaloueHne. — YBaxaemu caywarenaun! He e camo
TeOPeTHYHO-MaTEeMaTHYHHATD MEeTOAb, KOWTO IaBa NPHHOCH 3a Hs-
TpaXKJaHeTO H YCBHBBPIIEHCTBYBAHETO HAa HayKaTa 3a JIETEHHETO.
TekMO BB Tasg 06/acTh Ha aepORHHaMHKaTa, NpealleCcTBYBala H
MHoro no-ronbma e Guna ponsta Ha onuTHHTH H3MbpBauus, 6uno
Bb ,BHHAKaHAJIHTh* (BBTBHpHH TyHenH) Ha aepoAMHAMHUHHTDS HH-
CTHTYTH BDBDXY MOIEJH Ha KpPHAA M CaMOJeTH, OHJIO NMpH HCTHH-
CKOTO JeTeHHe. Marnexna, o6aye, xa e DOCTHrHaTL Beye OHA CTa-
Iu# BB PasBHTHETO Ha JeTaTesHaTa AEHHOCTb, KOraTo OTDH €XHa
CTpaHa, HaTPYMAaHHATD EKCNepHMEeHTalleHb MaTepHanrb Yaka Ja
6RIe TEOPeTHYHO MNOoJApeneHb, HONbJAHEHD H O6GOGIIEHD, 2 OTDH
Jpyra CTpaHa, HOBH H3HCKBAaHHS Ha JIETEHHETO NOCTaBATD HA aepo-
IMHaMHKaTa Mpo6JeMH, 3a KOHTO, nopagH 61bP30 HapacTBalHTh
CKOPOCTH, H Hait-ronbMHThE BHHAKAaHAMH He CX IOPaC/H, HATO MO-
raTh TEXHHYECKH Na 6RIaTh PasBHTH; H3C/eIBAHHATA NpPH HCTHH-
CKOTO JETEHHe N'bK'b CX MPHAPYMHEHH C'b Pa3X0OLH Ha TBBPAE MHOTO
cpbacTBa, Bpeme, a naxe M Ha YOBBIIKH )XKEPTBH.

H Tyks, Ha MaTemaTHkarta e mpemoctaBeHa 6iaropogHata H
KYJATYpHa poJb, KAKBATO TA JOCera camMo e urpana, na jane CBouth
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neficTBuTeAHO GescnopHH pewenHs. HaucTHHA, OTB HanpaBeHOTO
H3JIOXEHHE ce BHAB, 4e cTemeHbTa Ha NPHEMJHBOCTH HAa pe3ya-
TaTHTH OTH THA pelleHHs, ABAKAUIA Cé HA €IHA HMJIH ApYyra Hue-
anu3anHusa Ha (H3HYEeCKHTDH sABJMeHHS, e PaKTD Jexallb H3BBHD Ma-
TeMaTHKaTa. KoraTo ce HampaBAT® pasyMHH XHNOTE3H H NOAXO-
OSWH DpPHEMaHHA, IIOMDB ce HaMbpaT® CBHOTBETHHTH MareMarH-
YeCKH pelleHHst, IOOHTHTE oTh Thxb pe3yaTaTH ce OKasBaThb OTb
Hafi-ronbMa CTOAHOCTH, He C€aMO 33 KOHKPETHO MPHJOXKHHTD 3a-
Jay4, HO M 3a caMaTa MaTeMmaTHka. — MHOXeCTBO olue aepoxuHa-
MHYHH npo6JeMH OYaKBaTh OTH JHeHHOCTbTa HAa MaTEMaTHUHTB
N'BJAHATE H TOYHH pelleHHs, a MOXxe GH U HOBH TEOpHH, H BCe MO-
no6pe H3yueHH, HAH HOBH, (DYHKIHH H YpaBHEHHS.

Eto 3amo, mparu cTymenTH no MaTemaTHka, HaBnb3te BB
BCHYKH O6GJaCTH Ha BaulaTa MOIXIA HayKa — MaTeMaTHKara, —
3a Ja MOXEMD H HHe J1a NONpHHeCeMD, MOHe 4pe3b Hes — JHIM-
cBalikH HH roabMHTB MaTepHa/HH BDB3MOXHOCTH 3a CTpOEHE Ha
BHHAKAaHANH — 332 JOH3TPAXKINAHETO H YCBHBBPIIEHCTBYBAHETO HA
N'bAHATA Cb NPHBABKATENHOCTh H CTaHaJa Bede )H3HEHa HayKa
3a BB3AYXONaaBaHeTOo.

(Mocrxnuaa wa 8. nexemspuft 1943 r.)

Mathematische Losungen in der Aerodynamik
des Fluges

Antrittsvorlesung
Von Bl. Dolaptschijew
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