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OT ABTOPA.

Hacroamuit BHmyck mpexcraBaser coGol 4acTh o6miero Kypea
Teopur HeswenepEmx CoopyskeHHit H, IJaBHEM 06pa3oM, NOCBAIIEH
MCCJACOBAHNI CTATHYECKH-oIpe/ieuMoro Opyca. Bumyck emopoit HoNeH
COjlepi:RaTh B -ce6e HCCJaeI0BAHHEe NIAPHHPHO- CTePSRHEBHX CMamuMecki
onpedesussiz (PepM, NJIOCKAX H TUPOCTPAHCTBEHHHX; BHIYCK mpemuti—
uaaoxcenue ocnosnvia meopen Teopuu Coopyxcerwit, JAOIIAX KINY K HCCTIe-
JOBAHMI JIOOHX CTATHYECKH - HeONpeAeJHMHX CHCTeM, Kak REeCTRHX
(paMH), TAK H IIAPHWAPHO - CTepPRHEBHX ((PEpMH), u npumeHerue smux
meopes K OTJCIbHHM CTATHYCCKH-HEOMpPeNeTHMHEM CIyYasiy: HepaspesHue
Gankn u (epuu, AByXIapHUpHHe H OeclIapHHPHHE ApKH H apovHHE
¢epMHL M T. T.

'‘Ho HacToAmuit BHNyCK HMeeT M caMOCTOATeJbHOe 3HaYeHHe, HO0
B HeM meankoMm usiomesH ,0cHoBH ConpornBieHHsa MarepuaaoB®.

Hemaxymo moMomib MHe UPH COCTaBJIeHHH HACTOALIEro BHIIYCKA OKa-
3QJH BallHCH MONX JeRKuufl, cocTaBIeHHHE CryAeHTOM MOCKOBCKOrO
Haeruryra Hamenepos llyreit Coobmennsa C. C. KporoBekuM; HCKPEHHIDD
IPA3HATEIBHOCTD A BHCKasHBAK emMy, 3aTeM cryleHTam Burtaab, Cenes-
HeBy, llomakoBy w ZApyruM, NOATOTOBAABIIMM OPHICHHAJAH dYepTesmei,
a Tax:se u ysaskaemomy M. ®@. Macmosy u BooGmie BceMm CBOMM MHOTIO-
YHCHERHHEM A00pDHM ApY3bAM, CIOBOM H JeJ0M HOMOTABIIHM MHE B MoeH
pagore.

Popagee smemarme Moe cBOAHTCA K TOMY, YTOOH 8Ta KHHTra IOMOIJA
SATATeNAM, H npesmzae Bcero cryilesTaM Buemnx Texmuueckux Y ueGHBIX
SaBejleHnit paso6paTbess B TeX MHHTEPECHHX, HO CJIOKHHX NOHATHAX,
EOTOpPHE JO0J/REW GHTH YCBOGHH HHMKEHEPOM JJd [paBiiIbHOIO
pacdera MHERCHeDHHX COOpDYsReHHIl; HO, JaJero He OyAy4YHm yBepeH
E OTCYTCTBHH HEJ0YETOB B cBoell KHHTe, S MNpOIIy CBOMX 9durarTeaef
coo6miTL MHE CBOff OTBHB 0 Hefl B meJoM H o0 OTJEeJbHHX IJaBax ee;
BCER0E 3aMevanue OyJeT NPHHATO ¢ OJAr0AAPHOCTHI.

Hrak B fo6pHit nyTh, MOA KHHUIA, 7 OH X0Ted, 9T00H TH OKA3aJACH
noIe3HOM CBOMM WHTATEJAM. o

[1. Beauxoas..
Mocksa 1924 rox.
Hzeraryr Haxenepos Ilyreit CooGijenns






BBEJEHHE.

R »Hayka coxpamaer
Ha\t OTBITH (mcrporexymeﬂ WHBHR".

Hywmun.

Samaun BCJROH HAYKH CBOJATCA IIPEXIe BCETo K ToMmy, YTOGH H3YIATH
cywHoems ToH HAH HHEOH EaTeropan aBieHui, YCTAHOBUTE 3a%K0HbL, KOTOPSIM
HNOJUHHANTCS STH ABICHHS, H TAKEM NYTEM 00sSCHUMb UL, 1CNO0A630848 TAHEYIO
EATeTODHK ABIEHHR XIa KaRHX-IHGO npaxmuveckux nedefi Bo 6raro 1exo-
_BeYecTea, JAA 4Yero NOJAIeXKAaT BHHCHOHHI BODDOCH . %m0 B JaHHOH EKare-
FOpHI HAZACKHT HCHOIL30BATH, #% %ax HCHOAH30BATH HAHIYYIAM CHOCOGOM.
Tagum o6pasoM, EaE Bepamaercd A. E. Love B cBoeM EIaccHueckoM Kypee
Teopur YOpyrocT, AeATeIr HAYEH CTpeMATCS NpPemIe BCETO MN03Wams MEP,
a sareM—u cdeaams e20 Goaee yOo6Hum JAA deroBedectsa. Ilpm aTOM
HCTHHHAA HAYEA XapAKTEPHSYETCs, BO-NEDBHX, 003eXMUSHOCME0 CBOAX METONOB,
a BO-BTOPHIX, CTDOIOii cucmemoi BO BCOM CBOEM IOCTPOEHHH, CHCTeMOH, ompe-
leasomell KamIOMY SBJIEHHI CBOE MECTO H B pesyiwTaTe ynpowaiowet: MOHH-
MaHHe Bcelf COBOKYDHOCTH #BieHEH. OCHOBaHHAA Ha STHX NPHENANAX HAYKA
ReflcTBHTEIBHO 1103BOASET HAM SaMEHHTH ONNT Hamedl Gmcrpo Texymeill amunOH
HKHBHH KOJIGKTHBHEIM ONEHTOM BCeX NPEJMECTBOBABIIEX HaM MNOKOXCHHR.
W mepex BaMu CTOHT JHmb BHCOEad OGA3RHHOCTH, YCBOHB ONHT IIpejmlecrBo-
BaBIIHX HOKOJeHAfl H NMOMONHEB €ro CBOEM JHYHEM, XOTA H EpaTEOBpeMeHHBIM
ONHTOM, INepelaTh COBOKYIHOCTh 3HAHHH, HAKONAEHHHX B [aHHOl 06JXaCTH,
HAMEM OpeeMHHEAM, T.-6. HOCIEIYOMEM NOKOJEHHAM — HANIHM NOTOMEAM.

Bee BHIe cEasaHEO® NEIHEOM OTHOCHTCA H E Toff HAayke, K H3yYeHHIO
EOTOpOf MH NpPHCTYHAGM—YUeHUN 0 HcusHuw coopyxmceruit. JleicTBATEABHO,
COOPYHEHHA Ocué)m — Bce UYACTHIH, HX COCTABIAKINHE, HaXozaTcd B Gecmpe-
CTAHHOM JIBHEEHHH, & BCAKAH HA2pyska, HA HAX JeficTBylOmAd, H3MEHAST YCIOBHA
8TOr0 JBHIKEHHS H BACTABIACT COODYHEEHHA palfiomams; 5Ta pPaboTa HOCTENEHHO
“ymomamem CoOpymeHAA, W 10CIE HIBECTHOTO CPOKA PAGOTH MATEpHAL COOPY-
@emuft TACTO ORA3HEBAETCH nNepeposcdennsviM, W COOPYEEHHe® Tepaer CHocos-
HOCTh BOEUDHHHMATE HAIDYSKY H INOJJEEHT 3aMeHe — ymmpaer. 1} BoT, 3aKOHEI
BCEX BTHX BHYTPeHHHX IBHmeHni#l, arofl BHyTpemHell acusnu n elejlyer BHATH
HHXKeHePY, UT00H HAHAYYME 3TH 3aKOHE HCHOAb30BATH, H KAk 6B PYKOBOLHTH
coopy:mexneM B TedeHne Beefl ero musHu. IloAXOmAmuM HABBAHHEM JXA HAYEH,
craBsmell mepex cobofi Takyo sajauy, sBaserca uassamue: ,7Teopus Huoce-
nepuniz Coopymcenun®. HHme ME PasHACHEM B KPATEOM HCTOPHYSCKOM 0030pE,



RAKHe HHHE HABBAHHA H IO KAKAM NPHYHHEAM JaBalHCh 9TOH HAYRe, HO B &

COBPEMEHHOM COCTOSHHH, KOrJIa OHA OBIAJeNa BCEMH BHIIC &IepPeTHCISHHBIMIT
nNpEeMAMH HCTHHHON HAYKH, OHA 3aCIyKHBAET yke HamMmeHopanusa , Teopuaw |

Coopyacenuit™.

JeficrerTensHo, B Hell Ha IepBOE MECTO CTABHTCS H3YUEHHE CHWHOCMi
TexX sABAeHHA, KOTOpHE BOSHHEAIOT B YMplRuzT meepds meaar, H3 KOTOPHX
CO3JATCH BCe NHKEHEDHE® COOPYROHHS, KOMIa HA 8TH COOPYmEHHs NeilcTBYIOT
Té HIH WHHE c4Abl; NAlee JCTaHABIHBAIOTCH JaxoHbl YOPYIAX ABJAEHHEI, n 1aeTcd
ofeAcHeHye ITHX ABISHHI.

U nmakoHem, HA OCHOBAHWH, BCETD BSTOr0 MaTepHala, Halla HAYKA, KAk
H4YEA NPHEIAJHAA, YCTAHABAHBAET HAHAYYNIHe METOXH MPOEKMUPOSAHUR
“ pacvema coOpyEeHRH, IPH 9eM NMoJ STHMH METOJAMH TOAPAasyMeBAIOTCS NpHeME,
TO3BOMANINHE BWACHUWIMG Me YCA08UR Padomsi, B ROTODHX HAXOXHTCA NAHHOS

cOOpyMmeHne NpH JOOHX BaJaHHEIX BHONMHHX BO3JeficTBHAX, M NPHJATE COOpY-

REeHHI Hausvizodnettwue gopmse dan amoit padomut,

ITpa srox Teopma Coopymeruit OTHIOAL HE BMEMHBAETCE B MEOP-
wecmeo HEAKEHepA, CO3JaKIero, T.-e. NPOGKTHPYOMEro To HIH HHOe COOPY-
KOHHO: BCAKOS COODPYHOHHE JONEHO OHTL CaMOUEHHOCMH0 HW COBIABATHCH
CBOGOXHEIM UpONECCOM TBOPYECTBA, YIATHBAWIIEro e CTOSNHOE HEpel Ccoopy-
KeHHEM BaJAYH.

Komeuno, Teopus pexomendyem HaupurojHefimme odujue giopmwv. coapy-
EeHHS, OHA XKe YCTAHABIHBAGT PA3YMHHE 2PAHUYb. NPAMEHeHHA TOX HIH HHRX
MATepHAJCB H TeX HJH HHEEX pasMepoB — H BCe e TBOpEI - KOHCTPYRTOp
I0AKEH CO3JaBATH COOPYHEHHE IOYTH TAK X6, KAk BadTelb JENHT CTATY — OHTH
¢60000HbLM B CBOHX JeiicTBHAX, H(O HCTHI HEMEeHep, XOpPOmO DpPOHHKMHACH
00uwuMy udesmu TEOPDHE ¢ OXHOH CTOPOHHI H CHONHAILHBIME 3aJaYaMH TBOP-
JecTBA B HaOpaHHORf HM oTpacaEm ¢ JApyrofi — HeHs0EKHO B CaMOM Npomecce
TBOPYECTBA CO3XAET COOPYHeHHe, B KOTOPOM TpeGOBamHHA TeopHH GYAyT code-
Tarhed ¢ TpefoBaHHAMH UPAKTHEH. CIHMEOM Xe c/enoe NOATHHEHHE YKABAHHAM
TEOPHE MOKET JATh COOpYXeHHe CXeMaTHUHOe, He JKH3HeHHOe, KaK, KOHEYHO,
H TBOPYECTBO, HE CYHTAOMEECH BOBCE ¢ OOMEME HAGAMH TEOPHH, MOKET NATH
COOPYHEEHHE HEpA3yMHOe H Helelecoo0pasHoe.

Hernnuui WHEEHED WO TOMY H Y3HAGTCH, UTO OH YMeem COYETATH TOOPHID
¢ NPAKTHEOH W He 6udum Mmeacly numw npomusopenwii Kame TAM, Ijie TAKOBHE
RANCYMeA HMEOUEME MECTO. .

HWrag, Teopua ne HH3BOIHT TBODPYECTBA HHEEHEPA. HA YPOBEHb MOXAQHH-
TecKOTO NPHMEHeHH: DeKOMEHAYEMHX €l CXeM, HO Bce Ke OHA weodzodu.ma
HEREHEPY, H MO/b%0 0Ka NO3BOAAET MY PasyMHO TBOPHTH, NPOBEPATH NPAaBHIEL-
HOCTH HAMEUAGMHIX EM B nponecce TBOpYecTBA (OPM H pasMepoB COOPYEeHHH,
obecnewums COOPYEOHHE OT BCAEHX ecayuaiinocred,

Ta xe TeopHA mO3BOXAET H3YUHTH PAGOTY H TAREX coopymeHufl, KOTOpEe
BOBBOIMANCHL B PasHO@ BPeMS UHCTO HHETYHTABHO, (€3 NMOMONE TEOpPHH, JpeB-
HAMH CTPOHTEISAMH B APXHTOKTOpaMH, & HHOIIA H HENOCPEICTBOHHO CO3JAABANNCEH
caMofi mpupojxoll, ¥ HepelKo MPeKPaACHO HCHOJIHAKNT CBOe HA3HATEHHe, ABIAACH
00pASTaMHE, 3acIYAHBAMEME Jake H [0 Cero BpeMeHH ROXPAKAHHS, HO BATO



Hepejiko TafAT B cefe rposHbe BOSMOKHOCTH P33PYUIEHHA H CYNecTBYIOT JHOJTHE
TOJN JHMB CAYyYaligO, DO CYACTIHBOMY COYETAHHIO (O6CTOATEIBCTB.

Yrobm eme #AcHee BHABATE POAb Meopuu B TBOPUECTBe HHKEHEPS,
IPOSRTHPYIOIMErO H  BOBBOASMIEr0 COOpYKeHHA, CIeIyeT 3)Iech OTYSTAHEO
OXapakTepH30BATE T¢ TPeOOBAHHH, HKOTODHM JOAKHO YIOBIETBOPATH Kascdoe
HHKGHEPHO® COODYEEHHE,

Hpempre Bcero coopymeHHe XOXEHO ORITH e 1ecoodpa3ﬂa, TO-©CTh yAoBZe-
TBOPATH CBOEMY IPAMOMY HASHAYGHNW, YT JOCTHTAETCH NPEARHEEM eMY JOMKEEX
ofupuz (TeHepalbEHIX) PasMepoB H BOOOME NOPOEKTHPOBAHHEM €10 8 coomsem-
emeuy ¢ 3adanues.

Bo-Bropux, coopykemme NOMEKHO GHTL NPOUHO, JHCECMKO U YCMOUNUEO
T.-6. He JOMKHO paspymarhcd OT JeiicTBHI Ha HEro BHEMIHEX CHA, HONEKHO JHIIE
HOSHAYATEIHHO HBMEHATH. TIOJ BJAHAHHEM BHOIIHHX CHI CBOH PAsMEpH H RONKHO
COXpaHATh Te OfIlHe TeoMeTpHYeCKHe (OPME, KOTOpHE €My UPHIAHE IPH €ro
BOSBEJlEHHH.  YCTAHOBIGHH® YVCIOBHH, IpH KOTOpDHX Bce BTH Tpe(oBaHHA

_ YIOBICTBOPAIOTCH, BXONHT Beemeao B ofxacts Bepenna Teopnn WmKeHepHHX

Coopymennit. :

B-TpeTsux, cOOpy®eHHE XOMKHO GHTEH XOHCMPYKRMuUSHO. 910 TPe(OBAHES
3aRI0YAETCE B TOM, uTOGH o0mme (OPME H BCe JAeTalH COOpYXKeHHA OBIIH
B COOTBETCTBHH €O CHeNHQHTISCKHMH CBOficTBaMH H 0COGEHHOCTAMH TOIO MaTe-
puaia, W3 KOTOPOTO COOPYHKeHHe HBroTOBIfeTcd, H uTOOH coOpymeHme GBRIIO
8ANPOGRTHPOBAHO HCUINEHHO w mpocmo. B arofi ofaacTH HEKeHep-KOHCTPYETOP
0co6eHHO WMeeT NPOABHThL H BHABHTH CBofi TBopueckmii TaramT, coseras Tpelo-
BaBHA KOHCTPYKTHBHOCTHE C TpeCOBAHHAMH TeopHH. IlpH 5ToM Heus(emmo HpH-
MHDHTECA C TeM, 4TO IOX BIHAHHEM KOHCTPYKTHBHEIX TpeboBaHuil sec coopy-
#eHHA OKaspBaerca GOJBNIEM TOrO, KEOTOPHE Mor OHl OMHAATHCS B PEe3YATAT®
TEOpeTHUecKOro pacueTa. OTA PpASHHANA HHOTIA JOXOAHT 1o 50%0 u Ooxee,
HO DaCCMATDHBAETCH, KAE U4eaeco00pasHuiit koppexmus K OTBIEYOHHHIM TpeboBa-
HHEAM TEOpHH.

B-9eTBepTHIX, COOPYHEHHE AOMEKHO OHTEH 9K0HOMUNHO, KAKOBOE TpeGoBaHHEe
YAOBEETBOPAETCH OTCYTCTBHOM JAuwkur dacTell W uwnwuz DPasMepoB B COOPY-
#MeHHH H BooOme ocymecTBIdeTcs NOYTH caMo coGoft mpa RoMKHOM COGIMIeHAN
nepBHX Tpex rpeGopammii. JNoamHO OHTH COOpYXHEHHe, HMEHHO B Ielsx jefi-
CTBHTEABHONl ero OKOHOMHYHOCTH, W docmamowno 0Oone06ewHbLAM, UTO OCymIe-
crBIfercd myreM BrOOpA NOMEKHOTO AIA HETO MATEPHAZ4 B COOTBETCTBHH
¢ O6muM BagaHHeM.

M magomel, B-HATHX, COOPYAKeHH® IOMKHO OWTH xpacueo, YIOBAETBODATH
aememuvecxum TPeGOBAHHSM, KAk O CAUBATHCA ¢ OKPYKAONEH ero mpuapogol —
HCTOYHHEEOM BCEro NPeKpacHOTO H Iedec006pasHoro.

H Tyr MOKHO CcKasaTh, 9T0 KpPAcOTa JOCTHraeTcs HE BHOIIHEMH YKpame-

 HHAMH, He HapY®HOA orZeiro#f, a ofmeil melecoo6pasHOCTH COOPYKEHHS

B IeIOM H B JIETAlAX, KOTOPAS “Y6CMEYEMeR U HECNEYUAIUCMOM, T 3ACTABITLT
ero IIpZBHIS.TB COOPY#HEHHE JETKHM, HBANIHEIM, COIHIHBIM, CMENABIM, T.-6. KPACHBEIM,
160 mpexpacnoe H ecThH TAPMOHHS (OPME ¢ cojepkanHeM. B orpommom Goas-
IIHHCTBE CAYyYaeB yIOBAETBOPeHHe NePBHX ueTHPex TpeGosaHuil yme Jeiaer
COOPYHKEHHE KDPACHBEIM.



Bee mpenmaymee HalomeHme EAeT JOCTATOTHOE OOLACHeHHE TOrO SHAYEH
rotopoe myeer Teopus CoopymeHn#f 147 BCAKOTO HHKEHGDA-CTPOHTENS I IPEEKIE

BCEro JAs WHEEHepa-KOHCTPYETOpA, MsGpasmero csoefl cuenHAILHOCTBIO IPOEK-

THPOBaHIEe HHACHEPHHX coopykeHHl, Ho B 6oibmol Mepe H IIA TOr0 HHEEHEpa-
CTPOHTENH, KOTOPHil H3bmpaer cBoefl eHeNHAJLHOCTEI0 NOCMpPoOlKYy WAH IKCENAOA-
maywo PAAMYHNX coopymemmii. HMGo pag Toro, YTo6M XOpomo CTPOETH
H SKCIIOATHDPOBATL COOPYMEEHHe, HAJZ0 paboTy ero noxusams, B YACTHOCTH JAA
HHKEEHEPOB myTei coo0meHER JI6OE CHeNHATBHOCTH JeTalbHoe ¥ J0G0BHOE
mzysenne Teopam Coopymenufl craxo yxe H3IasHa 300p0soi mpaduyuer.

BuigcHEM Temeps cB43h HAWEd HayRM ¢ JAPYrEME, BXogammmu B oGmui
NJIaH HHEeHEPHOTo 06pasoBaHHA, H NOKAEEM €e Mecmo CpelH HUX.

Bee eemecmsenno-ucmopuneckue HayKH, H3yuaeMsie OYIyMAM HHEXe-
mepoMm: MaremaTnra, Mexaunga, Pmsura u Xumuag, HeoOXOTAMEL JNA Hpa-
BHIBHOrO noHEMaHug Kypea Teopum CoopymeHHil M JiId BO3MOKHOCTH HAYY-
HO20 H B TO &Ee BpeMa mpocmozo e€ro H3JA0MeHHA.

Buewan Mamemamura u B 9aCTHOCTH AHAXE3 GECKOHOYHO MAJHX, faer
HHEEHOPY TOT Memod, KOTOPHE ynpoujaem H3YYIeHHE CAMHX CIOEHHX ABAeHH,
& B HEROTOPHX CIyYafX NO03BOIAET W3YIaTh HBIGHHSA, KOTOpHe (es amalusa
BOBCO® HEJOCTYIHH IAS HCCEeNOBATEIN.

Meranwna faer Te Heas6AeMEe BAKOHH DABHOBECH 1 [BIKeHN T, Ha KOTOPHIX,
EaE Ha Qyagavente mogomTes 6ce soanue Teopum Coopymemmil, a Dusura
i Xwumus, 0cOGEHHO NepBaf, TECHO CBA3AHH C HAmeN HAyKOH H OOMEOCTHI
npobxeM ¥ OGMHOCTHI) METOROB, B Tak ke, kak m Teopma Coopymemuif, obe
CTPeMATCA INpe&kJe Bcero K TOMY, YTOOH BHACHATH CMPoeHue MaEmMepus
H CYWHOCT: sABIeHHN, B Hell IpOHCXOXAMEX, — B NeXne orieis PHSHEH :
YueHH® 00 BIeKTPOMATHHTHHX BOJIHAX, AKYCTHEA, KPHCTANIONOTHA:, CeiicMONOIHA,
YueHHe O CTPOGHHH 3eMJH — HMEOT TeCHYK OpPraHHYECEYI CBA3L ¢ YIeHHEM
o6 ynpyrax Texax. M Xummma B 7T0ff wacTA ee, KOTopadg OCBeNAeT BOMPOC
0 cmpoenur BeMECTBA, 0 KPHCTAINH3AIMH, O TePMOJHHAMHYCCEHX ABIGHHAX —
TAREE NepenieraeT cBoH paGoTH ¢ paGoTaMd JHI, H3YYAKWNIHX YIPYIHE ABICHESL,
a uoclexHHe paGOTH O CTPOGHHH ATOMA H 00 BJIGETPHYECKOH CYMHOCTH MaTepHH
(EmHeTHUECKAS TEOPHA MaTepHH) ONpeXeleHHO JCTAHABIHBALT, 9TO Bee yupyrae
CBOflCTBA Ten SaBHCAT NpeEIe BCEro OT CTPYETYPH HX aTOMOB.

Hragk, Teopna Coopyxenmfi, Kak NEHTD HHKEHEPHO-CTPOHTEILHONO 06paso-
BAaHHA, OCBEINAESTCH H COrpeBaeTCA JYYAMH, IOCHIAGMEIMH MOYHbIMY HAYRAMH.

M B 10 ®e BpeMa Teopma Coopymenmit cama mockiaer 0T celd Iy4H, —
JaeT Te MPHEME, EOTODHe Heu3dencHno Heodrodumvi NPH NPOSKTHPOBAHHH HHIEE-
HEePY-CTPOHTENN TO60H CHenmHANBHOCTH: H MOCTH, H KOMCTPYEINEH CHeNHAIBHOTO
HABHAYOHHA, H KENOBHOTODOKHKEE COOPYEEHHA H BCE BHIB THIPOTOXHHYECEHX
COOpYiEeHHil, Ja BooGnie X06HE cOOpyEEeHHT — BCe 9T0 NPOGKTHPYOTCA MO METOXAM
Teopur Coopymenufl, H HETHMHAY BHYTPEHHAA KH3HB BCeX 9THX COOpYmeHHH
HMEHHO B 9T0fl HAykKe H3yyaerod.

Takuym o6pasom, Teopua Coopyxennfi NOHCTHHE CTOHT B yeHmpe HBIHEe-
HepHO-CTPOHTEILHOr0 06pasoBaHHA, H e]Ba-JIH KaEad HHAd H3 HHMEHeDHHX HAYR
MOKET CPABHHTHCA ¢ HeHd 10 3HAYeHHIO €€ JIA HHKEHEepa-CTPOHTeId.

i




- S 9 Tk
Ha prom MH zakaHuYEBaeM OOMYK XapaRTEpPHCTHKY Hamed HAVEH H IalAM
Teneph KpaTrkall 0630p TeX 9TamoB, 4epes KOTOPHeE OHA NPOMAA 1O HYTH CBOErO
PasBHTHA. & -

Kamian ecrecTBeHHO-HCTOpHYECKAA HAYEA MOPOXOINT B/ CBOEM - PABBHTHH
cIelyouiEe CTYNeHH: NpekEJe BCero fABIEHNA, HETepecyoIlHe JAHHYI HAYKY,
Hadawdaomes, EAE OHE HPOHCIONAT B HPHPOJE, H HA OCHOBAHHHM BTHX HaGIo-
JeHHil JeJaTCHd HEEOTODHE YMO3pumeasHsie BHBOILH, Golee HIH MeHEe 0CTpO-
yunse u Goxee mam MeHee GiIu3kHe K HCTHHE.

Jazee HAYEAa HEPOXONHT HA ONuUMHMbIE nyms B TYT YEe yCTAHABIHBAET
NyTeM HAYYHO IIOCTABAGHHHIX ONBITOB OCHOBHBIC 3GKOHLL ABAEHUN.

Ilepnox sToT caMilii BamHEHI B PasBETHH eCTOCTBEHHO-HCTOPHYSCKOH HAYEH,
#60 THIDh (farme:, TOOKTHE H3 onwnimos, XeHCTBATEIRHO 06HERTHBHO-GECCIHOPHO
XAPAKTepU3YIOT ABICHHE. '

Hagonen, Ha OCHOBAHHE pe3yILTATOB ONKTOB CO3TAETCH CTPOHHAR meopus,
T.-e. JBIGHHID JHaeTcd ¢hopmyauposka, H 5Ta TEOPHA B CBOW Ouepelb MO3BOXLET
CIeJNaTh H3 Hee DAL 6bi80008 % MPU.N0JCUMbs 3TH BHBOJH E RISHH.

Yepes sTH e CTAfum MpOUIIa H HAYEA 0 coopymenHax. C HesamaMaTHEX
BpeMEH CTPEMIIOCH TeI0BEYECTBO JACHHTH cebe empoeHue mamepu, & MOTYTHO
H pasomy Mamepuaros 8 coopyeceHuAr, W HCTOPHA IPeBHEr0 MUDA 3HAET TAKHe
HMeHA, K8k (fnaocopmt Amarcazop (500—428 rr. go P. X.), emoxpum (460—
870 rr. jo P. X.) m Apuemomeas (384—322 rr. go P. X)), ofeymiaBmue
BONPOC 0 cmpoeHuy Mmamepuu, H MeXaHHEH H cTpoHTeIH Apzrum (430—365 rr.
mo P. X.), Apzumed (287—212 rr. xd P. X.), Bumpysui (mua B I-M Beke
no P. X.) m gpyree, OHTABmMHECH BLIPAGOTATH NPUEML PACHEME COOPYNCCHUWI.
Bee oTH MBCIHTEIN W YUeHBe OCHOBEIBAAHCH AHIB HA YMO3PHTEIBHHX co0Gpa-
JEEHHAX, YACTO BeCchbMa OCTPOYMHBIX, HO He HMEBIIAX 003exmusHol TeHHOCTH,
H60 oHH He OBHIH NOATBEPEIEHEI ONGLMOAM.

onoxa BospommenHs jara HaM TakHe YMH, Eak .Jeowaplo da-Bunwu
(1452—1519 rr.), I'asuneii (1564—1642 11.) H JIPyrae YYeHHe TOro BpeMeHH,
# BTH JeATeNH NEPBe ONSHHIH BSHAYEHHEe ONbvMa H TOCTABHIH €ro BO IIaBy
yraa. C Taawaes (paGora B BemenmuamckoM apceHaie B 1638 rr.), cosgaBmero
IIePBEe NPUGOPL. 048 UCRBMAHUSL MAMEPUAL08 N BHPAOOTABIIETO NPUeMbl
STHX HCHHITAHHM, HATHHAOTCH 8Pa ONbUMHGLY B3YUCHHIl YIDYTHX ABIeHH B TBEPIBIX
Texax, u B 1678 roay Podepm I'yx (Hooke, 1635—1702 rr.), yie Jaer MoYTH
onaoBpeMenno ¢ Mapuommon (Mariotte, 1620—1684 rr.) cBoit saxon-zunomesy
O TOM, 9TO yUDYrHE HaMEHeHH: (ODPME Tela suweiino 3apmcST 0T feficTRyOMEX
Ha Tel0 CHJI, 3aK0oH, Jemamui B ocHope coBpeMensofi Teopmm Coopymenmit.
llogymefimue paGorer Axosa Bepwyaaw (James Bernoulli, 1654--1705 1r.)
EKyaona (Coulomb, 1736—1806 IT.) W APYrEX YYEHHIX BSABEPIIANTCA TPYAAME
IOnea (Young, 1773—1829 IT.), YCTAHOBHBIIETO YNpyeue NOCMOAWKSbE TAK PIIa
Tel H jaBmero B 1803 roay mepBuil wype mo ConpormBienmi MaTepmalos.

B nauaxe 19-ro Beka pacmseraeT meopus. lIpeiBecTHHEAME 5TOrO HEPHOAA
O6man B XVIII Bere Jdanuwa Bepuyasuw (Daniel Bernoulli, 1700—1782 rr.)
Jiiaep (Leonhard Euler, 1707—1783 rr.) & Apyrae, Ko AHME ¢ MOMEHTA NOSBICHHS
B 1821 ropy rtpyma Hasse (Navier, 1785—1886 IT.), HOCBAMEHHON0 YCTAHO-

-
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BIGHED Mmeopun ynpyeur ssaerwic (Mémoire sur les lois de 1'équilibre ot _
mouvement des corps solides élastiques, — Bumea B cser 14 mas 1821 roga
CAOIYeT CUATATL HAYAJI0 TO HAYKH, KOTOpPAf HHHE BEpOCIa B CTPOHHYD
Teopuio Coopymennii. Baecramas niesga (paHNy3scKHX YuYeHHX, paGoTaBuInX
oxHOBpeMeHHO ¢ HaBee H HecKOIbEO mOSHHE® ero, a HMeHHO: .Jasé (Lamé,
1795—1870 rr.), Haaneupor (Clapeyron, 1799—1864 rr.), Howu (Cauchy,
1789-=1857 rr.), Hyaccon (Poisson, 1781—1840 rr.) ® Cen Benan (Saint
Vénant, 1797—1886 rr.) — ncuepoHBamile OCBETHIH MEOrme Boupocst (Compo-
rupaenus Marepuanos ® Teopam Ympyrocrh, a noclefyoinme paboTH aETIHYAH
I'puna (Green, 1783—1841 rr.), Maxcseasa (Maxwell, 1881—1879 rr.),
aopaa Heavsuna (Lord Kelvin, 1824—1907 rr.) w nraxsasnes Betti, Castig-
liano w MHOTHX JpPYTHX, eme Goxee yrayOoHIm cosiannyo Hasne TeopHI H, cBA3aB
ee ¢ HavaraMn Tepwmogumammeu B Maremarnueckoii PH3HEE, & TaKEe
¢ Bawazamn OOmeft Dmepreruxm, naxm eft mupokoe o6o6menme. Ha mememgax
V9eHHX aT0ro mepmoja caexyer ormernrs MHaedwa (Clebsch, 1833—1872 rr.),
Rupxzoppa (Kirchhoff, 1824—1887 rr.), a uacThlo H BeXxdgoro I'eqs.mzo.myd,
opsSMO HIM KOCBEHHO CHOCOGCTBOBABIIHX pacnBery Toil me obmefl Teopmm.
‘OpEaro, Bech 3TOT NEpHOXL He JAl eIle NPAKMULECKUT NPUA0ICENU,
H Hayka, HuTepecyack sompocamm Compomusaenus Mamepuaaos (Résistance
des Materiaux, Festigkeitslehre, Strength of Materials) eme me naBaza orsera
HAa ‘BOWMPOC O TOM, xa@x paccuumwsisams coopyxcenusn. H ecan B obxacrs umerod
TEOPHH TEepBHME U BaAEefimAME paCOTHHEAMEH OHIH @panyysv, aHeAuMaHE
H YACTBIO UMAAbAHYYL, JABIHEE coofpasHO XapakTepy HX HAIHOHAILHOTO IeHHS
Gaecrampe H cMeane o6o0meHHS, Jacto Jame H He HCYEPUHBAKUIE 060CHO-
BaHHEE, HO ray06oE0 BepHHe (mIocofickH, TO yCepiHO Beerja HIyIIHe HpHIO-
JKeHMS HAYYHHX NIpoGIeM K PealbHOR KHSHE wHemeynue yuewsiec nepevie TaXH
HaM OpHEeME, M03BOASWINE O6UIHe TEOPHH NPHIATATE K pacueny COOPYIceHatil,
Tag, TpyJaMH MBENaPCKHX HEEEHePOB Ayasmana B Pummepa n HeMeNEHX yuye-
BuX Buwsaepa, Beupayra, Mopa, Mwaaepa-Bpecaay m JXpYTHX CO3IAIACEH
Hayra o pacieme coopysxcenuii. ,Crpoureasnas Mexanuga“ mim Crarura Coopy-
mernit (Mécanique appliquée aux constructions, Baumechanik, Applied Mecha-
nics), B HEKOTODHX CBONX WACTAX 0c060 MEPOKO NpHEMEHAOmAs rpapuieckne
H ocofeHH0 Tpado-aHAIHTHIECKHe (TOUHEe: IeOMEeTpPHYeCKHe) NPHeME Heclelo-
BAHAA; OTH TEOMETPAYECKHe IIpUeMH HHOIJA H3JIaralnTcd OTHelLEO B ocoloi
nayke, HasmiBaeMoft I'paduvecrost Cmamunow. _
JKnsHEp mepememana Bce STH HA3BAHEA, H TpemIe BCEro OUpPEIEICHHO
uevesaem naspaume ['pafmuecras (CraTHEa, KOTOpOe He MOKET DAcCMATPHBATHLCH
Jame, EAK HA3BAHHe wacmy kypea, B60 rpadEiIeckne (FeOMeTpHYIeCKHE) NPHEMBI
BOSBMOKHE, BAKOHHH H Jlake MeJATeNLHEl BO BCEX OTAGNaX Eypca, HO 8TO CYyTh
AMMb YaCTHIHE® NPHEMH, a He CAMOJOBIeNINAs HAYEA, N4 H NPHTOM NDHEME,
HAYILEE NAPAANEAHO ¢ FHANBTHUESCKHM Hcexeopannes. He Golee yrauno n HasBa-

BAHNE CAVIAAMH HOJXHOH Henodsuicnocmu €OOPYREHNS, TOrJa KAK B HACTOAIIES
ppems ponpockl - dunamuxu B Teopnm Coopyxennft, msyuawmeil, Kak Me y&e
HE Pas TOBODHAM, XH3Hb COODPYHeHHMH, HAXOJAMEXCA B NOCTOABHOM KOJEGATONb-
HOM JIBHKEHEH H 9acTO NOJBepramwlgxcs yiapaM H3BHE, HTPAT He MAiYK pOJb.
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H paxe cama ,Cmpoumesrnas Meranuxa*, KAk Hayka, pasfielbHad OT
»Conpomusaenus Mamepuaaos*, TpyaHo ¢ 970fl Mocaexmeil pasMe:KeBHBACTCA:
TeMHl CTOIb HEepemIeTaloTcd, 4TO PesK0 HX PasjedHTh Hexbssd, NOYeMYy H BEIIBH-
raerca HuHe HOBHE TepMum: Hayka — ,Teopus Coopyocenui*, OXBATHBAWIIAL
BCO BONPOCH, NOLISKAN[HE OCBENMEHHI0 NPH H3YYeHHH KH3HH COOPYKeHHI.

Konewro, n B 9T0lf Hayke NepBOHATAIBHO MNOLIEHKAT H3IOKEHHIO HAYAIA
TAK HadmBaeMoro ,Conpomusienus smamepuanos®, EaK Hayxku 06 Ynpyuz
C60UCMBAT INCMEHMOB COOPYINCCHUU, A BATOM YHKe HBIATAIOTCA NPUEMBL pacemda
YEABT  COOPYNCeHUil, — T.-6. TeMH, BXONHBIIE® HO HpewHell TePMHHOIOTAH
B Bpyr Benenuda Crarmem Coopymemmft (Crpomtennnofi Mexamugm), m Takad
HOCASNOBATEIBHOCTE GYNOT HMETh MECMOo U 6 HACMOAUeM Kypee.

B zagmouenHe HaM OCTaeTCH OTMETHTH, YTO H DYCCEHe YYEHBI® TAKEKe
BEOKHJIN CBOK Jdenty B corpopmimruuny Teopmn Coopymemnmil.

Ecam Mu ofpaTHMCa E HCTOPHH Hammefl HAyKE, TO ME BerpeTHM B Hefi
uMena Ocmpozpadenozo u JRypasckozo, MHOTO Cn0COGCTBOBABMEX PASBHTHIO
TEOPHH YODYIHEX Tel, & HHHe M VEe MOMKeM HAsBaThb paJl JiMeH YIeHHX
H HEEEHePOB MNOCAGAHHX JecATHASTH, CBOHMH TDYAAMHE CcI0coGCTBOBABIINX
yemexan Hameft mayru. Cpeim yueHHX MOKHO HA8BAThH anajleMukoB B. 4. Ume-
waoea w A. H. Hpwaosa, a cpexn mEmenepoB — npop. D. C. Heumncrozo
(1856 — 1899 rr.), u ero npueMHHEA H yueHnrka npod. H. H. Mumuncxozo.
(yMep B 1912 r.), BHjalomerocs HHEeHepa-MuicIETexs npod. 5. JI. Kupnu-
we6a (ymep B 1916 T.) B Hamero TalaHTAEBOrO coBpeMenmuka npod. C. I1. Tumo-
wenno. Cpejd AW, MHOTO CHOCOGCTBOBABNIAX IMHPOKOMY NPHMEHOHHD COB-
PeMEHHHIX METOJ0B K pacuery HHAeHeDHHX coopykeHHd B Poccnm, caexyer
maasare npod. [I. K. Xydaxoea, crolp NIOZOTBOPHO NPHMEHSIIEIO reoMe-
TpuYeckne Meroin K mpoGaemam Comporasiemus Marepmaios, u mpod. 7. JI.
Ipocryparosa, JABIIEro B CBOHX KypeaX fACHOS H OTYETIHBO® OCBENOHEE
MHOTHX BompocoB CrpomTeasHoft MeXaHRKE H 0COGEHHO pPASBHBIIEIO TeopHio
MAPHEDHEX CTepEKHEBHX (epM B NpHMEHERHH K MOCTOBEIM COODYEKCHHAM,

Hune mayka ,Teopus Coopyscerwuil TpyiaMu BCeX BHUIENEPeYnCIEHHHX
Y9YeHMX B MHOPAX JPYIHX, KOH He YOOMHHA0OTCHA B HameM o0030pe 3a ero
EDATEOCTBIO, 3aHHMAaeT INPOYHOE MECTO CpeXH JAPYIHX HHKEHCDHHX HAYK;
couerad pesyIbTaThl HaGNONEeHHml H ONBITOB ¢ BHBOJAAMH TEODHH, OH&
HpPONOIEAST HEYEIOHHO pA3BHBATRCA H  COBePHIEHCTBOBATHCH,  y2aybaas
H B TOHe BpeMs ynpowas CBOH MeTOIN H JaBag INOCHIABHO® pemeHHe
npobaemu, mepel mHeft croamelt: wsywums ynpyiue asaeHus, NPoucTodTUUE
& meepdule meaar Npu 0eUCMOUU HO HUT BHEWHUT CUA, U BLPAGOMANb
HG O0CHOBANUU MO0 USYUEHUA HAUG04E PAUUOHATLHUIE MeMOIBL  paciema
COOPYICEHUL, '

K #3J0KeHHI0 IIABHEX OCHOB 8TOHf HAYEH MH H mepeiiies, He HpeTeHAY
B HACTOSMEM H3JAHHH HA HCYCDPHOHBAKIIEe H3I0KEHHE CTOXb OGIEPHOI TeME
H HAMCDEBAACH JHINL YEA3aTh 8Kpamuye Te MeTOIH H CcOOGpameHus, KOTOPHE
NPEBOAAT E COBPEMEHHHIM HpHEMaM pacierTa HHKEHEDHHIX COOpYkeHH.
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O6mue moaoweHnd,

§ 1. Marepus.

Tak Kak yupyrme siBIeHHA passHBaloTca B Toff Mamepuwu, Koropasg o6pa-
8YeT BCe Telda HNPHPOAH, TO HAM HaJ0 HOpem[Ie BCEro 3HATH, KAKOBO cmpoeHue
aT0#f MaTepHH.

Tlepswii Bonpoc, EOTOpHi BOSHHKAST NDH H3VUEHHH CTPOEHHA MaTepHH,
€CTh BOIPOC O TOM, COCTOHT-JIH OH& H3 oOmoOeabHux, TOCTATOYHO OTHAJEHHEIX
ApYT-OT-IPYra wacmurex, HIH OHA HENPEPHIGHO BANOIHAET TY TeOMETPHYECEYID
thopamy, B KOTOpOii OHA BaEAOYEeHA. B BABACHMOCTH OT TOTO HIH WHOLO peluie-
HHSl BTOTO BOMPOCA HAXONATCS H npuembt uecaedosanusn OOMUX H B UYACTHOCTH
YUPYTHX CBOHCTB MATEpHI, H dopsyauposra camviz 3aK0H08, XAPAKTEPHSYIOMEX
arH cBoficrBa. TakEM 00pasoM, HpHCTYyU&S K H3YYEHHIO YUPYPHX ABIeHHil,
HeoOXOJHMO BHACHHTHL cebe cTpoeEme Tof MarepHH, B EOTOpOM TH SBISHHA
pasBHBAKTCA.

Jdpeeane (uEnocofisr 'penun mepBHe NETAXHCH PA3PEMHTEH BTY npoﬁxeuy,
IIpH YeM HX 9TOT BONPOC HHTEpecoBal ¢ TOYKH 3peHHS ofNHX 3aKOHOB MEHpO-
3JaHHA, H cpelH OTHX (HEI0oCOPOB MB HMeéeM Kak YOeKJICHHHX CTOPOHHHEOB
THIOTESH nenpepvienocmu  samepuu: Awaxcazopa (500 —428 rr. g0 P. X.)
u Apuemomeas (384 — 322 rr. jo P. X.), Tak # TAIaHTANBHX NPOBOSBECTHHEOB
cOBpeMeHHOH amomucmureckoss meopuw: lemoxpuma (460 — 870 rr. mo P. X.)
u mosimee Jnuxypa (347 —271 rr. go P. X.). B cymmoctrm H Anaxcawp
¢ Apucmomesem MCXOIHIH H3 HNOTe3H dJpolaeHus BeMECTBA HA OTHAEIbHBIE
9ACTHIE K NepBEe IPOBOIIACHAH NS COXPAHOHHA BENIECTBA H JAXe YACTHTHO
‘H HIEn COXpaHeHHA OHEprHH, Tak 4YTO H HX pafoTH ABASIOTCA MEHHEIMI
HNPOBOSBECTHHKAME HAUAX COBpeMeHHOH (HBHKH, HO HX YaCTHURH HENPEpLIEGHO
HPEIETAOT IPYT E ApPYrY, H ApobieHHe Teda HA TAKHEe YACTHIE, 10 HX YICHHD,
MOEHO COBOpIIATEH decnpedessio (ROCBEHHO H 9T0 NOAOKEHHe HANOMHHAET COBpe-
¥eHHOe YUeHHe O CTpOeHHH TBepj0ro KPHCTAIIHTEcKOro Bemecrsa). Aemoxpum me
nepssifi DPOBOSTAACHN, UTO. ,HUYE0 HE CHUCCMEYEm, KPOMe AMOMOS U NYEMOL0
NPOCMPARCMBA; UL covemanue coemasasem Mup®. OH me passml eme Goxee,
# EpETOM ray6me, ueM Awaxearop, H HIEW COXpAaHEHNS BeIleCTBA B NPHPOLE.
Komewmo, 00 IIKOJH OCHOBHBAIH CBOH COOODAKEHHS HA YMOIPUMEIHBID
DOCHIEAX, H 3Jech HEIHIIHe NpPHBECTH Jid yaACHeHHs Tex uyreli, KOTOPHME
HIST HAYEA B 9TH NepBhle NepHOAH ee PA3BHTHA, Te HAHBHHE MOTHBE, KOTO-
PHME OHE ONPABANBAIH ¢BOe YueHHe, H KOTOpHe mosgmee, B Euure Tuma
dywpewus Kapa (95—55 1. 1o P. X.) ,O npupone pemefdr* (De rerum natura)
HAIIJE H CBOE IN0ITHYECKO® HBIOKEHHE.
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Aemoxpum 1w ero yUeHHER YRA3HBAIH HA HEBO3MOKHOCTH KAKOTO-IuG0

IBHMEHHS B npHpoje UPH HEUPEPHBROCTH Marepmm, HGO, HO HX MHEHHI,
B OTOM CIyYae HH OJHH HpPeJIMET He YCTYuma Gbl cBOEro MecTa JApyromy:

Quapropter locus est intactus, inane vacansque;
Quod si non esset, nulla ratione moveri

Res possent; namque, officinm quod corporis exstat
Officere atque obstare, id in omni tempore adesset
Omnibus; haud gitur quiequam procedere posset,
Principium quoniam cedendi nulla daret res.

Lueéretius— De rerum natura, p. 335

Ho m Amakcarop ¢ ero mEoxofi -He YCTYNAIR, W B BHAe BO3DAKEHHN, YKA3kl-
BaJH HA JABHEeHHe PHO B BOJE rOBOpA:

Cedere squamigeris latices nitentibus ainnt
Et liquidas aperire vias, quia post loca pisces .
Linquant, quo possint cedentes confluere undae...

Ibid. 878.

DJTa SKCEypcHA B 06IACTH JPeBHHEX BEKOB BAKHA JIA BAC HOTOMY, 4TO
OHA YHABHIBAET, CKOJL NPOHHEHOBEHHO JPEBHHE MHCIATENH 9YHCTO HHTYATHBHO
TMONXOANIE E COEPOBeHHBIM TaflHaM IPHPONSL

U B macrosniee BpeMs 00e PHNOTE3H MOJIEKAT HANIOMY H3YYeHHIO, H60
COBPeMEHHAS (puswxa YCTAHABIHBAET, KAR HesnGIeMYl HCTHHY, TIHHOTE3Y
amosmucmuneenyo, 4 THCTad H UPHRIAJHAL Merawuwa HOAL3YWTCS B CBOHX
HCCAETOBAHHAX, KAR padoweit 2unomesoil, THNOTE30l wenpepvienocmu mame-
puw. IlpnuEnHa Toro, YTO MeXaHHRA ONHWPAETCd HA4 rHUOTE3Y HempepHBHOCTH,
3aRMI0UAETCA B TOM, 4YTO MpeACTABISHHE 0 HEMpepueHocmu M (eCKOHeTHOIH
JeAMMOCTH MATEpHH, RAK NPeJCTABICHHE 1€0MEMPUNECK0€, CBOJHT HAIIH HCCTe-
JNOBAHHEA % QHAAU3Y OLCKOHEMHO MANBIT SACMEHMO8 MaMepuu H HO3BOIAET
NONB30BATECA BeeMm OoraTeiM ammapaToM cospeMemHofi Bricmeidl Maremarhrm,

H WpemIe Bcero AHAIH30M GECKOHEYHO MAJHX, & amoMucmuveckas THIOTEsa, .

HpujaBaf wuHOusudyaasiocms OTASAbHMM YACTHUEAM, 3acTaBIfeT OpHGEratsh
E MOTOLAM apughmemuvecsus, E H3YUeHHH KoMOHHAUHE omiessnbir eIWHHIL,
KaROBAA TeMAa, YacTHYHO sarparmBaeMas ¢ Teopuu Tuces u 6 Teopuu Bepoam-
Hoemedl, TpeGyer HCMOAL3OBAHNA OCOOHWX HAVE — Mosexyaapron Dusunw
w Omamuemuvecron Meranwsu x1s nayueHEEA BsauMOXeficTBHA STHX eXHHHEIL.
Tlocaexusis wayga, cIOEAAd ¥ HEHe Malo eme paspaboTaHHasd, MOTOMY HOCHT
HasBamme ,CraTHcTHTECKOH®, WTO0 HPEMEHAOT METOJH, AHAJIOIHIHLEE METOJAM
Hayunofi CTATHCTHEH, KOTOpafs TOMEe H3YYaeT B3aHMOOTHONIGHHe W B3AHMO-
JeiieTBHe  OTHENLHHX HHAHBHAVAJNGHEX eJIWHHI, COCTABISOIIAX YeJOBeIeCK0e
obmecTBO. : :

A Bor cospemenmas Mexammga, a Takke o Haiaraemad HamH Teopus
Coopyskenui, npH CBOHX HCCISAOBAHHAX YC.06HO NPHMEHAKNT THNOTESY Hempe-
PHBHOCTH, IOYEMY 8Ta IHIOTé3a H HasmBaerca ,paGovel, T.-e. ydobmot Oas
padomst ¢ weil, HO60 XOTH OHA H HEBIOJIHe OXBATHBAGT ABJICHHE, HO C 6ROAHE
docmamounori MmowHoemy0 ero XapaKTepH3Yer.

Tag roro, uyrofEl YCTAHOBATL CTeNeHb HPHMEHHMOCTH H TOYHOCTH IHIO-
TE3H HENPEepHBHOCTH, HAM HAJO IpeEIe NpeNcTaBHT: cefe, XOTH 6H B CAMBIX
ofmux veprax, CYMHOCTh ATOMHCTHYeCKOA TEODEH B COBPEMEHHOM ee
COCTOAHUH,

W8 mccaeporarededi GImmalimEX K HAM CTOJeTH, NEPBHM JAIOM, CPaBHH-
TeAbHO JEeTalbHO pa3paGoTABNIHM HISK ATOMHCTHYECKONO CTPOEHHSA Tex, ORI
Biexosun w3 Parysu, caasgemge (1711 — 1787 rr.).
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[0 onpeneremmio Bderosuna Kamguii aTOM ©€CTH HeJfeanMas 9ACTHIQA
MATEDHH, HMeIUas ONpejeieHHOe IOJIOKEHHe B MPOCTPAHCTBE, CHOCOGHAT
E IBIEEHHI, T.-e. ofJaganmas HHepuHed, H ofxagaonas oupeleieHnol Maccoil,
Eag OW cocpegorovensofi B NesTpe dvacTHYRHE. Kamame jBa aroma mnputs-

THBATCH APYT K APYry mo saromy maroremnd. Ilpu srom Bdcxosuw moxarad,

9T0 HPH MaJIKX pACCTOSHHAX MemIy aTroMaME (MeHee 0,025 MM), UACTHIH
OTYACTH OTTAIRHBAWTCA, OTYACTH NPHTATHBAIOTCA, & OPH GOJIRIIEX pPACCTOSHHAX
TOABKO UPHTATHBALTCA. DBecKoHeuHHM BOSpACTAHHEM CHA OTTAJRHBAHHA UpH
coanmennn vacTHn BHockosur OOBACHAN HEBOSMOKHOCTh CIHAHHA JBYX YaCTHIl
B oxmy. Pacnoromenue e aTOMOB B JaHHOM o0BeMe, KoTOpHft RameTcd Heexe-
JOBATEN CORGPIIEHHO SANOIHEHHEIM Marephefl, Dickosuw cpaBEmBai ¢ pacimo-
JOKEHAEM BOHCE Ha HEROTOpPOil TeppHTOpHH, 00eCHeUHBAKIUM HENpHKOCHOBEH-
HOCTE TepPHTOPHE OT Bolick HenpAATeld, H00 HA BCAKHI yIap H3BHE BOHHKI-ATOME
OTBRYAIT EOHTD-YIapoM. :

Komeuno, u Teopus Bdexosuwa Takike eme SBIASTCH tcho YMO3pHTEIb-
HOIf m mmeer B ce0e MHOIO CXaOLIX CTOPOH H HAMBHHX IOJOMEHMI.

Hakonen, 8 XIX Beke J[Jaavmon (1766—1844 rr.) Jgal OKOHYATEABHYIO
(OpMYAHPOBEY HIEe ATOMHCTHYECROrO CTPOCHHA Tel.

He mszarag msIimmuEe noipo0HO JaibHelimAX mepumernii, uepes KOTO-
pHié Hpommex STOT BOHPOC, JaXHM KpaTkOe ONHCAHHE COBDEMEHHHIX BO33peHHI
Ha [pejMer.

Bee Texa npHpoisl COCTOAT H3 COYETAHAA HEJEIHMEIX HACMOHTOB-ATOMOB.
Cam aroM, B CYN[HOCTH, €CThb NycroTa, B KOTOPOil pACHONOKEHH B3AHMHO
YPABHOBENIGHHEIE JIGKTpdYeCKHEe BapIIH JIBYX SHAKOB — HHYTORHOE N0 pasMe-
paM HOJOKHTEIbHOE 3JIeETPHYECKOE  Hp0 — Npomor H GHETPO BpamanimHecsd
BOEDYI' Hero mo ocoGRIM OpPOGHTAM, CTOJXbL e HHYTOXHEE IO pasMepaM, OTpPHIA-
TeAbHEIE SAGKTPHYECKHE 3apalbl—aqexmponst. Kamiuil sieKTpoH mo pasMepam

‘mpejcTaBager Amms 1:10'° Bcero ofmema aroma. Eeam &fpo m ero sIeKTPOHE

AAERMPUNCERY YpasHoGeweHbl, TO ATOM IAERMPUNLECK I Heampa.-msosaﬂ-, eCJH XKe
OT YPABHOBOIIEHHOI'O ATOMA ONHH HJH HECEOILKO 3JIGKTPOHOB (OTPHIATEIBHEIX
8apAi0B) omdeqauaucs, ATOM ORASHIBAETCH HA3IERTPHIH30BAHHHY — CTAHOBHTCA
#onos. Tag EAE IEETPOHE HAXDINTCH B MOCTOSHHOM JBHKEHHH, TO MOKHO
CEA3aTh, YTO KamIui aTOM BejeT cebd, KAE KOpolEa, mIm yeamoacra (cellule),
B Eoropoft copATaE Box4ok. JwOONHTHO, YTO ABHAKEHHE SJIEKTPOHOB wmeofixo-
duno, ®OO HAAYE MNPHTHECHHE PASHOHMEHHBIX JIeETPHYECTB YHHUTOKHIO OH,
YOU0 MATEPHIO.

Bor ®ak wupgen Ddewxosuva, BHCEasamERe B 1750 rogy, UpeTBOPARTCA
B JIocTHEeHHS 1924 roja.

B naaspmefimem Mel He GyAeM YVike HHTepeCOBATLCA BHYTPEHHHM YCTpOil-
CTBOM 4TOM&, OTMeTHM JdMb B SaKI0YEHHE, 4YTO COBDEMEHHHE ()H3HEH
H HETepecyloIlHe HaC YOpYIHe ABIeHHA O0BACHAIT SIeKTPHYECKHM CTPOSHHEM
MaTepur. Ilo coBpemeHHOHl TeOpHH BCAKHI EDPHCTAII COCTOHT HB HOHH30BAH-
HHX ATOMOB, & KDHCTAXI, KAK ME 3HAeM u3 XHMHH, H €cTh XapaKTepHil
OpejeTaBATels VIPYroro Teepioro Texa. IIpE 2ToM CHAB DpHTAKEHHS MERIY
COCETHAMH YACTHIAMH CYTh CHIL B3AHEMOLOHCTBHA MEXKIY HOHAMH, & CHJIH
OTTAIKHBAHHS —CHIBl B3AHMONEHCTBHA MeMIY SISKTPOHHHIMH opOHTaMi.

B BEIe Kyphesa MoEHO eme passe Jo6aBETh, uTo eme B XVII Beke oxmm
aprauiicknit grsuk, Buasam I[lwmmu, nHTAACH 00BACHETL CTPOEHHE MATEPHH,
IpelmoloKET, IT0 MaTepHd cIaraeTcs H3 COYETAHHS JIBYX 216MEHTOB—, MYHCROTO™
H ,EeHCROF0“—B3aHMHO HepelleTAlCHIEXcCA H TAR JNefCTBYOMAX IPYyr-HA-IPYTa,
970 OAHOHMECHHHEE BIEMEHTH OTTAAKHBAIOTCHA, & DABHOHMEHNHLI® — NPHTACH:
Balorcd. Heapsd HE OTMETHTH, 4TO TAK HMEHHO H BeXyT celf 2IeRTpHICCKHE
SapAJEL

BossMem Temeps JBa €OCeJHEX aTOMa (CM. PHC. 1) H NPeXUOIOKHM, 4TO
OHH HENOCPEJICTBEHHO He IPHAEralT APYr K ApYyry, urd, KoHeuYHO, B obmeM
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ciysae m EMeer Mecro. HasoseM cpepmmil pasMep KamIOro aroMa 49Epes d,,
a pAcCTOAHNE MeEIy HX IeHTPAMH — 4epes ¢, H BHACHHM, Kak HBMEHAeTcd
9T0 paccTOfHHe.

Ilpexme Bcero caMasd BeXHYHEA @, Y&e JAOCTATOYHO TOYHO, B HACTOAMEe
Bpenst, ycraHoBieHa. IIpE HODMATBEWX Temmeparype o JaBienmnm (&° = 0°C, o

=760 MM PTYTHOr0 cT0JI0a) ¢, PaBHO EOPHID
’\\ EYOHUECKOMY H3 amomiozo o6vema TAHHOTO
" BemecTBa, KOTOPHI B CBOI0 0Yepelhb PABeH AMmoMt-
i )i momy secy (He YCIOBHOMY, OTHOCEHHOMY K BOJO-
s NS T pony, a meficrBHTeALHOMY, BHPAKEHAHOMY B BeCO-
Rl _;;"5:_—_“" 5.  BHX EIUHANAX), TEJOHHOMY HA NJIOMHOCMb JAH-
HOro TeJa. Jag mpocrefimux Tex XeficTBATEILHEIO
Pric. 1. Cxema pacmonomemus STOMHHI Bec W 00BeM OKAa3EBALTCA NOPAAKE
COCEJHHX ATOMOB. 10~—*'r man ex®, a a,—mnopagka 10~* caHTEMETPOB.
Tagam ofpasoM, MH MOKEM N0 STHM YEa3aHHAM
JErEO ONPeJIeHTh S8HAYEHHS @, JAd BCeX Tel HPHPOAH HO HX ATOMHEIM H yHEXb-
HuM BecaM. llepexond Teneps K BeIHYHHE @, OTMOTHM, YTO OHA He eCTh BeJII-
uepa mnocrogaHag. Ilpemne Beero, Jame NPH INOCTOSHAHEX TeMIEpaType
H JABICHUHM YACTHIH TeX HAXONATCA B HeNDePHBHOM PasHoMepHo GecnopadowHom
IBEMEHWH, H @ €CTh JHIWb Ccpednee DPACCTOSHHE MemJy IEeHTPAMH TaCTHI,
EOTODHE B TBepAOM Tele COBePIAKlT Malke KoleGanus, B EHIKOM — Goiee
3HAYHTEABHEE, 4 B I'a3000pasHOM —- BechMa 3HaunTeiasHHe. lIpH maMemeHHH XKe
TeMIEPATypPH H JaBIeHHA HIMEHSeTcd H a4, UDH YeM NPH H3MCHeHHH TeMIepa-
TYPH 6¢¢ TeI0 CTPeMHTCA BHAOHSMEHHTH CBO (opMy, coxpamad mnododue
npexBeff fiopMe, a TpRH H3MeHeHNH BeINYHHHE JABIeHHA BeJIHYHHA 4 TakEe
COOTBETCTBEHHO H3MeHAeTcH (eM. pHe. 2), XOTH
STOMY HBMeHEeHHKD MEeKIYJACTHYHEIe CHIb
BCETJIa OKA3HBAKT HEKOTOPOe NPOTHBOjeficTBHE.
XapagTep STHX H3MeHeHHI BeIHUHHEH « H Oyjer
TemMoff HAmMEX JAalbHeAMIAX HCCIeNOBAHHI,
8fecs MBl OTMETHM JHIIb, YTO Kak NpPH HOp-
MAJRHHX TeMueparype H JaBICHOH, Tak
H TpH H3MEHEeHHH JTHX BOIHYHH, UeAbHOCHLL
Telad TNONNePEHBAETCA TEMH BHYTPeHHHMH
CUAAMH NPATAEEHAS W OTTAIKHBAHNS, KOTOPE® f
neficTBYIOT MemAY coceXHEMH H BooOme Gams- aP
KAMH JPYT K IPYTY dacTHOAMH. CXeMATHYECKH  pge 2. Vamemenne BeXmIMEH @ U
I JOBYX YACTHI[ MOMHO cebeo IPeACTABHTE  ypenu4eHHH BEYTPeHHETO JABICHAS
cuast ommaaxueawus. B BHAe JABYX CHI, Ha Beaugumy AP,
meficTBYIOIMUX MEKAY NEHTPAME JACTHIL, & CU.IbL
npumsscerus — B BEJE TPYNI CHA, DaCHOJIOKEHHHX HA pPa3felbHOH NOBEPX-
HOCTH, OTAeldnIedl YaCTHOH APYIr-OT-IPYra, HAH, 6CIH 9YACTHANH pPasgBHHYTH
APYr-OT-Apyra, HA HADYHKHOH NOBEDXHOCTH YACTHIL
(cum. pme. 3).

Bamuo jad JarbHefimero SanoMHATE, YTO
TAKHE CHIAH, H BECHMa BHAYHTEIBHLIE, UMEION MECMmo
u upm Temmeparype 0°C m mpm p =760 MM pTYyT-
HOro cTox6a, HW OpH usmewewuuw { W P OHH, EKAK
TIPABHJIO, IHIME UIMEHANM CBOI BeIHYHHY, a He

Pac. 3. Cranr B3ammojef-  HOABIAITCH BIEpBHE. - '
CIBHA MEKAY COCEAHAMH B npocrpancrse cxeMy BsaEMofeficTBHA aToO-
aTOMaMH. MOB XOpOIIO IpPeicTaBHTH cele B BHIe “emvipex
TOYEK - ATOMOB, O0pasYIIMHEX cofofi BepmEHEE mUpa-
BHIBHOIO TeTpasipa H COeJIHHEHHHX MeELy coloif mo  pefpam TeTpasipa
HECTRAME NUPYyEAHAMHE (YHCIOM wieemes), CHOCOOHEIME pabOTATh W HA PACTAMEHHE

t

fiffimtie: ]




H H& cKATHE (cM. pHC. 4). ITO — Mo0enb YRPYL00 HANPAACEHHO20 COCMORAHUR
6 npocmparemee. B Teopun VUPYrocTH MB YBHIHM, 9T0 CTeleRh HANDAKEH-
HOCTH OTHX 1wecmu NPYHHEH HCYEDIHBAKIIE HAII-
CTPAPYET HANDPAKEHHOE COCTOAHHe JNAHHOrO pafioHa
YOpyroro Texa.

Ocobyo reoMeTpHYSCKYI0 CTpOfiHOCTH B pac-
HOJOKEHAH ATOMOB MLl 3aMEUYaOM B meepisr
KPUCAAAULCCH UL Meaar, NPeJCTABISIONIHEX HOop-
Maabnoe COCTOSHNE ACAKOZ0 3ATBEPAEBIIETO Texa.

Eprerarisl cOCTOAT H3 TeOMOTPHYECKOTO cove-
TAHHA ATOMOB, HOYTH CTOXL e TECHO HPHISralomax
APYr E Apyry, Kak IapH, CIOEKeHHREe B Ky4y,
H NOTOMY IBHIaloNmHEXCs, NOX BIHAHHEM TeMIepa
TYPhH, BeChMa MeIJIeHHO M ¢ HHYTOKHKIM PAsMaxoM.

I'eomeTpruecroe pacnogoikenne aToMOB CBO-
JAUTCA B 9TOM CIyYae K TOMY, 4TO 6C¢ ATOMEI
B EPHCTAlXle pAacloJaraiTes B y3lax HeKOTOpOH,
TAK HA3HBaeMOil KpHcTaaXorpaduueckoil pemerkd, Puc. 4. Mogeas ympyroro
ompejensieMoil nameio JaHHEBIMH (CM. pHC. 5a): HAUPAKEHHOTO  COCTONHASA

5 B II TpaHCTBEe — -
mpens YrAaMHE MERIY MIOCKOCTAME PelIeTEH (MeETy nuoﬂ%%cri‘ sty ;_ﬂrfﬂx]:lf;“ :22'
OCAMH KOODJHHAT HA HAIICM DHCYHEE) H HOCTOAHHEIM pry
OMHOWEHUEM PACCTOSHEA dy H a4y K PACCTOSHEK a,.
Iloxcger noxasar, 9TO STH PACCTOSHEA N0 CYWECTBY CYTh Te K¢ paHee Hay-
UeHHHE HAMH BEJIHYMHE 4. B 3aBHCHMOCTH 0T H3MEHEHHS BTHX-TO OATH JAH-
HHX H HMeeTes weems EPHCTALIOTpafinYecKHX cucment.

Mogenb Hanpamerirozo
cocmoAmuR movku.
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Prc. 5a. O6masa cxema Kpmeraagorpagmndge- Pue. 5b. Ta-me cxema gas ™~
CKOA pemrerkm. MeCTHYroabuoN CHCTEMBI.

1. Ilpasuasnas, B KOTopoft Bce YrIel HpaAMBle W 004 OTHOIIGHHH

(@5 a, =
a—' H ;!) PABHBEl @XHHHIE. B aroii cmcreme EPHCTAXTHIVIOTCHA MHOI'HE HPOCTHIE
S | 1 *

Tela (aimMa3, 30JI0TO, Eeleso).

2. IHpamoyeoasias, B KOTOPOil Bee YLAB TPAMEe, :‘:’z :1: HO He pPABHO
EIHHHNS (XAIKOMHPHT, KACCHTEPHT).

3. Pombuneexas, B KoTOpoil Bee YIAB LpSMEE, HO :: = 3: 41 “'{cepa,

TOEAa3). : '
4. Odnokaunomepnas, B EKOTOPOH yroa MemAY ABYMH IOPH3OHTAIBHEINK

5

OCSME He NpAMOR u gf = : B o6mem cayuae (OpToKAas, MAIAXHT).

1

{2

Teopus UBKeHEPHRX COOPYAOUNA
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