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Depua — CKBOIHAR PEIIETIATAA KOHCTPYKLIIA, COCTORIILAS 13 OTACTHHLIX MPAMO-
THCIHLIX CTepsIeit, COBTMHENHTIX MEALY CO0O B y21ax. Ta CHCTEMa TeOVeTpH-
HECKI HEUSMEEM] e B TOM CTYAE, CCTH BCE PEAThHbLIE YEIORME CORTIIEHIIA

(€HEHSI WACAThHBIH WapHHpaNIF (puc. 1.]). B AHCTRNTEILROCTI ¥3:1d (hepMit e
AnAsioTH apHupasis. TI0sCa (BepMB IPEICTARIAIOT CoBO HEPAIPESITLIE CTEPAIIN, @

Puc. 11, Cxena dhepa
packoc; 4 — eroftka; 5 — onopial packoe
5 onopuan crofiks; 7 — onopiui yien

Dbl SBASIOTES OCHOROI MHOTIIX CTEPIIICALIX CHETEM I pA3HOOGPASIB 1o Ha-
suascrtio. 1 HCT0A63Y10T B KOHCTPYKUMH HOKPITHI 21ami (CTpOMILIL
CTPOMLILHbE (EPMBI), MEALYITRHL HEPCKPLITHI, B KIECTRE KONTYPHAIX lia
PATM OGOA0NEK, CITAIOK 1 AD.; OHI MOTYT GbITS MOCTOREINI 1 TIOIKPAIIOBHA. O
TACTS TpWMeHeHHS (hepM — TPOMBIILLICHHOE, IPAKIAIICKOE H CeTLeKOROMICTHCHHOE
erponteLeTRO.

(DepMLI WSTOTABTMBAIOT I3 CTATH, ATOMMHHEHLIX CLIABOR, APCRECHI, KeTe30-
Getona. MO 311t MITEpIATH KOMGHIHPYIOT B UeAX HAIBOTEE PALIOHATLHOTO

epua paGoraet W WIKG Of BHEUIHCH BEPTIKLILHO HAFPYIKH, KaK HPaBILIO,
BpHoKeHNOit B 31X, BIArO1aps oMY B 2eMenTax depy BOIMIKAIOT oce
PACTATHBAIOUIE f CAMMAIOWINE YCILII, 'TO OBCENIENRIET Goee MOiHoe, CpaBHit-

10 ¢ GRIKaVIH, HETIOTHI0BANNE HECYULETi CHOCOGHOCTI MATEpHATA,

DAkt MOTYT GHITE ABYXOIOPHEIMIL (PA3PE3III), MHOTOOTIOHHIN (11Cpaspe
HuIM) 1 KOHCOTBINH. HEpatpesitbie M, PAIrpPYACHIHE B NDOTETE B pesyIuT
e ACTICTBIR OUODHKIX MOMEHTOR, OKA3HIBLIOTEA Trte PaspesHbix. OANAKO ol c0%
Hee B IIrOTORCHIIN, MOHTAXE 11 “YBCTBHTEAbHEE K 0CA1KaM onop. Hepaspeaiie 1t
KOUCOTENHIE (hEpAbI HE THIISHPOBAISL i IDHMEHSIOTCH PE1K0, KIABHEN OGpazon 15
VHHKQTBHBIX TIOKDBITHIE GOTLAILX TPOTETOR.

CIPOMITBHE (EpMBI TIOKPLITHIE MOTYT INETh PATHOOTPATHYIO opyy, OTREAIO-
HIY10 aPXITEKTYDHAIM 1 (O HKIHONATLHHIN TEGORIHIAN HPOCKTIDYEMOTO OBTEKT.
TeoMETpHECKaS eXeMa (ePAH OPEIETAETES O4EPTAHIEM MOSCOR i BILIOM PEIIETIL
Tlo O4CpTaHMIO NOACOB CTPOMILIBHbIE (Ml GHBIOT e TLIPEXYTOABHANI (¢ Tiapas
FCTBHBINI T HERAPAICTLHAIN FOSCANH), NATHYTOTBHAN (TPANCLICAILIHEIC),
MHOTOYTOTHHEINI (OAMTOWATLHAIE), CETVERTHEINI (KPYTOBOTO IL1H NapaGOTHCCKe
Fo oueprant FOLHBINE (¢ IDAMBIN ILIH 710NN HICAHIM IOACOM), OTHO-
TByXCKATHEMI (
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Puc. 1.2
i TPENTOTIAN, B, 6 — "ETMPERYIOALIAA ¢ (PLICTLHENIL I HEIPVIETLHINN FORCANH:
rmyroman (rp AR} 0 \NOTOY T (TOEOHAINGA) € GETVCHTHA (3pOTHaR)
s AM0OSpAA (UHGATIAY: + — benapy eI

OuepTanie BEPXHETO NOACA (PN OTIPEEARETES, LIABHKIN OGPa3OM, APNITEKTY
PO 323 1 YBA3LIBIETC ¢ NATEPHATON KPORTH 1 YKAOHON. IO HITKHETO 10~
ACa OMPEAETAIOT HATINE TIOABECHOTO NOTOKA, NOTHECHORD TRAHCIOPTA 1 TPEDO:
s wTepLepa. )

Depatia ¢ NAPLUIETLHHMI TOCANIE 1t TPACINICBILIHNE HANGOTCe TPOCTH Mo
OpME 1 B HIOTORICHHI, TO3TOMY OWIF IMPOKO HPHMCHAIOTCA B TPAAIANCKNX 1t
"MPOMBIILICHILIX 12X PALTHIHOTO Ha3HAUEHITA, HMEA HEGOTLUIYI0 CTPOHTEBIYIO
BLICOTY 110 CpABHEHHIO ¢ (epMAI IDYTIX THNOS.

TPeyro:bibE (JEPMBI HETIOTR3YIOTCA VTR NOKPTHS S1amiii ¢ KpYTOi (2 )
OO KPORACTT 13 MEIKOPAINEPHBLY MATEPHATOD (KPOBEAbHAR CTatb, TCPENIa,
FLI0CKIE 1 BOINCTLAC ACOECTOUENERTHBIE ANCTH 11 .1.). KOUCTpYKTHBHbE HeT0CTa
KI1 STIIX epM — PASHOTHILHOCTE IEMENTOR 1 Y3108,

Han6o:1ce SKOHOMIIILL 110 PACXOY \ATEHATOR cervenmibie depust, SphexTinn-
HOCTS TpHMEIIeHIA KOTOPLIX BOIPACTACT € YBEINMENHEN POTIET, 1o 0K TPYIORNKIT
B H3TOTOBICHIIN 13-30 KDHBIL3IIL BEPXHETD OACA, 4 TAKKE PASTHAHON LTIHb
MeiToB petteriit, TI03ToMY Ha IPAKTIIKE CCTMEHTHEIE (EpMBI JANEHAIOT HOTHTOHA -
HEIMI, €O CIPAMIEHHEINIE YIEMENTANI BEPXHETO TI0ACA B IPEIETaX OCHOBHLLX Y1108

Depabl ¢ NAPULICILHLIIT HORCANIT IPOCKTHPYIOT M0 PYI0NYI0 KpoBio. HX
{0CTONCTBO — OOTHIHOGTE Y3108 11 PINMEPOR YIEMEHTOR, ONTHMATLHbE
(45°...60°) YTl NIy PACKOCANI I NOKCANI.
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TPANCIIICHILLE, TOMITONATLILIE I CerMEHTILE (P OTHOCATER K HanGoce
PALHONATLHLIN 10 PACXOy MATCPHAION 1t WIHPOKO HCTIOARIYIOTEA B COBPEMENHOM
crporeseTe.

B ofuectacrtbix X HANOAT IPHMCHCHHE MI3006pa3Hbe 1 BCHapyIIeH-
HEIE (epMbl, a B MPOMBIIIEICHHbIX STaHIA — GEPMBI ¢ HAPATICALHINN HOACANH 1
ONMPAHHEM B Y31aX BEPXHETO HOSCA M D,

Beapackoctibie (epMsi IPHMEHSIOT b MEACTY TRAHBIX IEERPLITIX, KO Nedep-
MEHHOE TDOCTPANCTRO HEOTR3YETEA B KANECTBE MKCILIYATHpYeNoro Tazka. Takas depyia
—— OMETPHYCCKOTT HEIMEHSENOCTH 1 MOKET CyILIECTRORIT Dt Y10~
B SOMEH €€ WADHIPHBIX YVIOB ACCTKIN, T Ipenpaiertient ee s pavy. K nexocrar-
KaM TN (PN OTHOCHTCS BOHHKHOBEHME SHATHTEIbHAIX IHOAIOUU MONCHTOR &
HORCA H CTOFIKEX, KOTOpIE MDIBOIAT K YCILICHHIO WX cevetiii 1 bamocTH earh
Y30 Goilee ECTKINH, @ CTEIOBATEITHHO, K TIOBHILLICHHOMY PACXOY CTATH,

OGS BHCOT (MBI 13 YCTOBIS MHHINATEHOT MACCH! 1 TpeSyenoil e
KOCTH TIQUIY QETCH TP OTHOUIHIH €€ BCOTH! K posiery: = 1 4...1/S (rhoeireshas
BicoTa dbepus). Uew 0 GOTkile, TeM MeRbUIE YCITHS b 05CaX. QLK) B ITOM Cayae
CPALL MR HIFBITELAYIO BHICOTY, HEYIOOHHT B TPAHCIOPTHPORKE 1 MOHTae, 35t
T OBkextt 31aums. [107TOMY PEROMEILTYeNHE BEICOT epM NENbLIC ONTIMAILHbLX,

TTpi OHAKOBOH BLICOTE HANBOTLIIYIO ACCTROCTE IMECT (hepMA ¢ MAPATICTEHLINH
HOACAMH, HAHMEHUIYIO — TPEYTOTbHA. PEKOMEHIYIOTEA PALHOHATHEE COOTHOME-
B 115 epy pasTHNGIX oepTaNIIi: ¢ NapATTETbIBNI TORCaNI — 1/S...1/12:

romaTLHbX 1 cersentax — 1/6...1/10; Tpeyrotbix — 14...1/6

Heis i epib P 11050t HATPYIKE 0CTHTAETES YETPOTICTROM peli
Kit, 0BpAyIONLEHE CHETEMY TPey FOTEHIKOR, OCHOBHE THTIM PELLICTOK — PACKOCHAA I
Tpeyronbias, MHOLIa HEHOTLIYIOT KPECTORYIO, PONGHMECKYIO ILTH 110:1YPACKOCHY 10
pemersn (puc. 1.3).

Tpi npoeKTHPORaNHI (epNI YUNTHAIOT HAHGOALUINT ORI raBapiT,
KOTODHI 165 YCA0BHIT TPANICTIOPTHPOBKIL 10 AK€1E3HOT 0POTE HE 10T CH NPERLILIATE

110 BepTIIEAIN 1 3,2 M 110 1OPIIONTAITH,

CCk

Puc. 1.3, Ocuosisie THIS! pemerox (epu
2 packocras, ¢ socxomNI W — 70 e, ¢ WISSOIALLINI PACKOGAI 6 — T0 AC, <O
UIENIEIANIE  — N01\PACKOCI O — ey raiian (OGHOMI CXENa): & — 10 5%, o croiikavis
¢ 10 e, €0 CTONKANM f NOIBCCKANI 3 KDECTORI i — POVGINECKa

AL
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Pit. 1.4, Cxewia CTpOmILTLHOTO NOKDHTIR 1 ci -
BOICTROTITL W CTpOTIITLaS fepyta (/1 2% Koomia (3 G — BepTIKATHIAG CEn 41 3
————-—)

PACCTOMIG [y, Mest1Y Y312 PEUIETEIN 110 BEpXIENY TIOCY i
(hepbL PCKONCILIYeVAn TIA Ly PABIA 3 ¥, TO COOTACTCTRYCT WHPHHE THTOROI!
KpOBCALHOI TANTHL TTpH HGTIOL0BAININ |5 METPORLEX IIHT VIHIRY HAHEIH [y Co-
KPOLLAIOT B180¢, 105ABIHA CTOFKH B Y3IZX I WROTH B PEUIETKY WHEHTCI
PHC OHOBPEMEHHO YNEHBIIAIOT  CROGO:UYI0 LTy PACKOCOR B 1110CKOCTH (hepyt
C Ueblo yHHHKALUNI NAPAVETPOR MPOMIROICTACHHAIX 334Kl POETs! THIO-
P ADHHATE KPATHENH 6 .
Llar dpepy ONpeAEACTER apXITEKTY pHBIN T
| MOAYTLHOT CHICTEN S 1 KOHCTPYKTHRILX BOSMOATIOCTEH HOKpITH. OTHNATL-

Kbt LT CTPOMILTBIKIX (epM cocTaser 6.

Tlpi ware KOO, NPEBGIIIAONIEN AT (epy, HCTOTL3YIOT 5 HPOTOTHHON Ha-
PARICHHI NOCTPONITBHEIE EPAHL, 12 KOTOPHIE OTMPAIOTCA TOICTHALE CTPOIILTE-
nbte epns (puc. 1.4 ).

TL10¢KaA QepAa HNCET MATYIO TOPIIONTATHHYI0 KECTROCTS I3 ILTOCKOCTIE H Tpi
PETaCT YCTOMMHBOCTS T016K0 B (10K ¢ IpyToii (epyofi. DTeNerTh, coemsionie 5
dhepni, Hashsaior cagsN. C TIOMOUIBIO GHCTEMH! CRASETT (Pt Ipespaniaiore

AIETIATYIO CTPYKTYPY € NPIIHAKANI TDOCTPAHCTBERNO pasor (puc. |

Pacuer thepm

TTpi onpeeeInIn yCinii B ievenTax depshi BEE Y3 CIHTAIOTES LIAPHHPHE-
11 (MOFPEILINOCTS OT 3AMEHE KECTRINX CONpITACHIi LIAPHHPHEINIL HEHAITEIbHA).
PACUET (JepMB COCTONT i3 CIEAYIOULEX TATIOB: 10ACHET Y3101 Y30k, o1t~
peiteiCHIe YCHINTT B CTEANAX OACOR It peteTIE; H0:160p ceeriti creprtieii pep
MB ¢ IPOBEDKOI| 11X TIPOYHOCTH 1§ YCTORIMHBOCTI PACHET Y3IOBLIX i CTHKOBLIX CO-
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TAK KaK HECHMMETPIUHOE Pacron:
BLIWIBACT B PEUICTKE YCILINA, HHBIE 10 BEAINIHE 1 3HAKY, HOREN YCIINA OT H0CTO-
AHHOI CHMMETPHYRO HATPY 3K

B CHMMETPHYHOR HATDY3KN (hepMY PACCHNTHERION Ha BoICHCTRHE COCPE-
1OTOHHBIX 11 F. IPIIGACHRbIX B KaAION 5

wn

T2 g v Hopyamn . BETCTRRINO, — NOCTORNHAA,
BPEMEHHAA, CHErORas 7 — KONDBHLMENT HATERHOCTH 110 HATPYIKE: Ly — A1HHA
HaHe:I BepXiiero nosea; b — war dep.

Tlpi yre HaK10Ha BepXHEro nosea &>20° )T cofeTRERHONO Beca kpoB-
1t 0 hopyye (1.1) CAEYeT MPHIHMATL. PRIl £,y /cos0L TIpH HATIAM HATpYIKH
OT TOABECIONO MOTOK, KPAH-GAAOK, ONAPEt 1 .1. €@ TaKKe NPHROIAT K COOTRRT-

DI Y310 EPMEI B BILTE COCPEIOTONCHHLIX CH.

Kpurtins:
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B GeCHPOrOIHLIX CXCNIX BEPXHIN TI0AC (MBI MOKET IOTBCPIATLEA MeCTHON:
Harmby o7 coepeaoTaueniol cittst F, MPILIOACHHON B Cepetie nae:n (np omipa-
o p TOHHBIX TLTIT). 111 AMHEFIHOR, PACTIPEEENHOT 110 ke
HORCA HATPYIKIE ¢ 3HATCHIS MOVEHTOR OPEAEIAIOT B PEATOICAEHIN PAGOTH BEPX-
HED N0ACA KK AP0 OHONPOTETHON GaKH, COOTRETCTRENNO, 110 (oMYA

My = Fly, 4; My = (4 + 4 1,3 (1.2):(13)

Thumbnails

e F— coepeoroueinias cita cepezune e, (H): g, g — pacterine i
Jete HarpysKt o cobersenmiora neca  ciera, ().

13 OMpEEAEIIR YCIHIN B CTEpRTEX hep HGOTSYETCR o7t 15 SO
GHIOGOGOR: PEISAILIR KOVILIOTEPIIAN MOTPAVN T8 PACTETa CTERIICHL CHCTEN,
AATITICCRIE CTOTH, ROCTpOEHE TWArDavNH it TIpHNEHEITIG Tepsoro crioco-
53 HOVOTAET HoAYITH YEILINA B CTEANAX ROCTE BACICHI TAHHU 0 KOOIHTaY
YSTOR (JCPNLI I BCIIEX Y3108 HATPYSOFK. AHITHTINGCEIE CTIOCO1s, XapaKTep-
LI U1 MPOCTEIX EP, OGTIOBAN 1 MpHEME PACCCHeHInn ey (<aipesane y3-
108 I CEKBOIIOE CEEHIES) ¢ MOGCTYIONIN COCTARICHIGN 1l i ypai-
e pastioscerts. [padiccriii Meroa — mocTpocii uarpavi Makeic:iia—
KpesoHit — OTIINaCTeR NPOCTOTO 1l HATTAHOCTLIO, ON NOACT HCTOTL30BaTLCA
L1 PACICTA dhep €O CIORHLIN OYCPTAMICN HORCOB 1 TEPENCIUIAIX YTIIX HAKoNa
petterit JLTt NPETBAPIITEALHLI PACETON 1 ONPCACACIIIA NAKCINGILAX YCILii
OCHOBHIN IEMEHTIX (PNt TPt PABHONCPHO PACTIpEICIHIOli Hrpy3Ke Moo
HOCOLIDI08ThCR TOTORBINH ODMYIINIH, IPHBCICHHHNH Y HEOHIIKAX I PO~

[ E T ——— cutas dpep nomK-
0T NpototsHAE CAUNaIOIE 1 pacTATIOIE Yeru. T10760 cereril iy o7
MGHTOR BHNOICTEA B COOTBETCTBIN € NCTOMKOIL PACIET HEHTPATbIO CHITEIN 171
PACTANYTLIX CTEpmielt il YCTON 0GoSeHHOGTli KIA10TD KOCTPYKINIONIOTD MaTe-
praa

PaCHCTHOT AN Ly K070 YIENCHTa CHNTAOT PACCTOAIING y ALY Y3281
Tl mpoBCpKe YCTOIMMHEOCTII CATL CTEpiRIci B ILIOCKOCTH! PN PACHCTIaA L1
i npimseTn 0 ma. |

w11
v — T o

Hosca, oropiie packock it onlopiie <Tomkt Uy) | I 091,
Tpouie sevientit peter () | oar, I 081,
TH0ica dhepatbi UCMLITHIBAIOT CAOKHOC HANPKEINIE, CC:1H KDOME HPOIOTLHEIX YCit-
W NG MOABEPTAIOTes! TG OT BHEYLI0BOTO NPILIOAKEHIIA AT Py3i (pic. 1.6).
B CIMEITIILIX 1111 GPOTHLIX (JePNGX IITHBAIONLIE MOMEHTH O BIIEYH10BOF0 TPy~
ACHIA YMEHLIOTEA GIA0IAPA IKCIEHTPHCHTETY NPOOTLHON CHUIL, BLSHEAOILLC
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Pitc. 1.6, 0P 12r 5101 MOMEIITOR b THEN BEPRIETO MOSCa CervenTHofi |
) o RCHSHTONUND PIGAGHIOTD TPOI0THORD YEIUIHA N b 0Ace: 5 — QT NecToft Harpy o F

\Y MOMEHT OPATHOTO 3HaKA. FTO M0IBOTAT YREINITE ALY MANTH BEPXHETQ M-
G 1 CACTATh PeIleTKY Gortee peKoil
PVAX € NADATIELHbAH TIOACANIH NOMENTE W TIOTIEpesiiie LT Onpeeri-
10T, Kak B GAAKe, OT ACICTBNA Y20BLIX HATPY3OK, @ JTeM HAXOIAT YCILINA B HOACAX
W aeMenTaX pettieTin
.
o =M N, = % Qhina: ;0
oL GO MoMenT; @ — GAI0AA noNEpeas AL
BHacoTa dhepuu; N, — YEILIIC B PACKOCE: @ — YT HAKI0HA pacKoc.
 Pacter GespACKOGHLIX hept INCT PAA 0CoBeHIOCTEl, MOCKOTBKY 1o cyTH cnocit
PABOTLI O ARIAIOTCA PAMAMI € AKCCTRINIL Y3TaMit. ITit (hepMBL MHOFOKPATHO CTa-
THNCEKIT HCONPEACTINEI, 1 HANBOICE OIXOIALUIN LA UX PACIETA CHITACTCR METOL
e, TIpHGIKEITi METOT PACIETA OCHORIN 1A TIPEACICHCHILI, STO TONKH
BLIX MOVEHTOR IHAXOTATCA B CCPENAN LML TIOSCOB 1 CTOCK eptbl
H3ruBaionui MOMERT b i0BoN Cerenin Jaensiomeii da KL

My=Foi-

Tekyias KoopauaTa,
NI MOMEINTA 06T MPO-I0TLHbIE YCILINA B HORCaX

"M/
Yo,
V3108071 NGO MOMENT B nane (10Ka 2) cocTaniser
20y /2= Qs .
B crofike (T04Ka 2) BONIKACT HSGAIOULITT MOMeHT
Mz =My + My (1.9)
W nponobas cia
(1.10)
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Pu. 17, K pacsery Geapackociioit
R opua -
Wssiow voverton 3 0 nonepemi et O &

eMeNTH TaKH (EPM PACCHITLIBIOT 2 BHEEHTDENHOE CAATHE TN pac

e, 'TO YRETINIRICT 11X PAMEPH, PACKOT MATEPIATIOR 1 CTONMOCTS

B GespackocHIX CerVeRTHHIX (JepMAX TOTEpesHble CIUTHI TIONTIH IETHKON Bo
HPHHINGIOTCS BEPTHRATLROI COCTARIAIOIETT YCILTIA B BepXHEN N0ACe Ny, SN (C1
puc. 1.7 x¢). TI03TOMY W3THGAIONIE NOMEHTHI B 1IOSCAX 1 CTOMKAX Takity ept i
HOTC HEGOTHIINIL ITH (hepMbl PALIOHATEHEI B KaECTEE KOHTYPHEIX adpars

OCHOROIT KOHETPY PORANI Y3108 epstbl ABIAETA 11
Oceil BeeX CXOIAIXCA B HE CTepHei. B 2TOM CIYHAE A0CTHFACTCA YPaBHOBCIIIE:

erie B ueHTpE ya1a

HHE CILT B Y21€ 1 COXPAICHIE OCEBLIX YCILTIHH BO BCX VIEMCHTAX (epsteL

12
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