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METO/IMECKIE YKABAIISH K BHIIOIHEHHIO SAAHUA .3

Hpoosemie raga. 1.2|

K peieniio aTix s CIcAyer NpHCTYIATh I0CHe MIyNeNna Ten
<llpocteiiume e THEpROTo TeAas, «OCHOBMHE HONATI 1 AKCHONM
Jumasats, <Meron Kimicrocranits, «Paota 1 NOWHOCTES, yicHCNIA
PHUCACIILX K MCTOAICCKI YKt 1 paaGopa ipinyiepon.

HHAOMIIACN, 70 /U1t HOCTYHATEABHIORO ABIGKYNICTOCH Te/ HPICIIMS
ce oMY b KHICHATIIKN TowKH. PACCMATPIBAR BPAINATEABIOE BILKENIIC
TUCPIOO Texa, HEOGROMINO OTHCTANNO YACHITD, HTO BPANCIIE TER XIpaK-
TCpUAYCTES YEAOBIAE HCHIIAMIL (Y10 1IOBOPOTA @, YIIORAS CKOPOCTD @ I
YEAOROE YEKOPEUHIC £), & OTACAbILIE TOTKII PAUAIONICTOCA TEAa COBCPUIAIT
KPUBOHERIOE AIGKENIE (10 OKYAHOCTAM) 1 X AVIGKENIE XapAITCpITay-
e eI BeATIEN (YT S, CKOPOCTL ¥ 1 YCKOPEIHE 2, 3,).

Tapaverpu saamoeiicTai citt

Ak (ke o), Cpeai mir Goablioe MECTo SaHMACT ¢
satsecrn F

“mey

i — Macea, K13
£=98m/c — yexape
s nepin ., ofen eayuae
Emmea

PN PABIONEHON WpAEIIL, UpiL R = v
2
R
Mopsunostas: peaitust 1. 'ae Bcero ocHontioii craabio 1pit K
1eA AWICTCSE HOBEPXIOCTS AniKeA, e ACHCTIIC 1t OUpeResseT nops
a3 peAKIU, HANPARNCHIAS HEPUEILIKYANPIO HonepXIIocTi. Hopya
PCAKIUIA YPABIODEIMIICT CIL, BUSHBONIE JAIEINE 13 HOBCPXHOCTS —

iy TAKCCTI, WHEPIITH 1 APYTHC.

i cxommcna F

F,=fF,

Cina rpemes sasess F, = €« F, i
e, — Koot cronxeii i Kadenu: £~ 0.03..1; £, = 0001.0.2.
T pestenini 32t HCOGXOMINO HNETS B BIAY, 4TO b CIYSa€ PABHONCH-
1Oro ABIKeIIS ACHCTBYIOULAS 12 TEAO CHCTENA CIL ABASETCS ypaBHoRce-
(oNEpIOTO — HeypapitonewenHoii. B nepuos cayae
ypabHcIIS PABHONCCI CTATIKN TETa MPHNCINIMI NEIOCPEACTHNO, 8O
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YYEBHOE 3AAAHME 2

METOJUIMECKHE YKABAHITsH

K manoaneno sazamis 2.1

Buarnoaueine sazana 2.1, TPeGYeT O CTYACHTA YNEHHS CTPOMTD dIOpH
WPOROAMHDIX CIEA, HOPMATLILX HAIPSACIHIL 1t OUPEAEIST VAUTICHIT 111
yKopoeis Gpyca. K peueiiio HTHX a4 CEAYET NPIHCTYNATS HOCIE W3y
Tem «Ocnomimie ACTTRCINE — CRATIES, YACHENIA
POEACHIBIX HIEKE MCTOIMICCRI ykasaniii it pa3Gopa npMCHOD.

Bce ATt MaIIL I 11X BIMMORCTICTRIIN ACHOPMHPYIOTCH — Have-
WOt paCp. PAITIAIOT HECKOLKO cocTos il AedOpNHpOBaNIS: YIIpY-
Fas fedpOpMAIIR, TAACTIVICCKA ACpOPNAILISA W paspyiettte. Ynpyrast — -
“eCT NOCTe CHATIA MATPYIOK, NAACTIMECKAS — ocTaeTes. Feam ferain
REOPMIPYETCS YIIPYIO, TO COCTORNNE IAIMBAIOT HPONOCTHO.

e (CRTIIeM) NA3MBAIOT TAKOHE BIL HATPYXEIItA GpyCa, mpit
KOTOOM B €10 TOMCPEITBIX CEEHISX BOIHIHKICT TOALKO O BRYTpetiit
ciunonoit axtop — npozombias ciuia N. [IpOROBIAR CILTA B NPOHIBOTBIION
HONEPCHIOM Cetciit Gpyca WICACNNO pablia anreGpanteckoit cymye miei-
WX C17, ACHCTRYIONIX 2 OTCCHENIYI0 UACTS,
VCTanoBiy CEAYIOtICe NPABILIO IMAKOR: BUENNS CITA, HATPABACHNASL
Zeett OT CeveHIA, CHITACTCHN NOAOKHTEABHON, TO ECTh ZIET HOTOKITEABNYIO PAC-
73 TATBAIOILYIO MPOAOALIIYIO CILIY; B UPOTHBIOM CAYNAE BHEUIAA CILAA OTpit-
— wateaa.

Cocroaume MaTepiaza Gpyca NPOTHD PACTATHBAIOUIX (CXHNAROUUIX)
eficTRill (BHCWNIX  C1A) ONPCIGICTCH NAPANCTPOM,  IAIIEACHAIN
(OpMATHOE HATPAKCIICs O, Tem GOABLINN, HeN Goapasn AcficTayer wa-
rpyaKa. I1pit ool 1t Toit e uiarpyaKe Goree aupsikennbin Gyzact Gpye ©
MenbiIcii 1IOUAAbIO TONEPENHOTO. cesenits. CACTOmTEARI, IanpsACHIe
o npoTOpIHONAAbIO Narpyake N 1t 0GPATIO NPONOPIIONATLIO 1A0A-
¥ ot cesens A

o= R = T

Jledpopmatuss Gpyca o 1 0T AelicTaits pacTaXentts — CKaTHA Had
waetes ynmiennes Al ECait paccharpaior Aehopyaitio Kukioro Merpi
Gpyca, T0 €e AIMBAOT OTHOCHTETBHMM YIUHEHIEN.

VT Al
e
Puc. 12 Mesay scechopwatuieli 5 CTan YIpyIOCTI 1t HaNpSACIIIEN CyUECTBYeT
aaBnCHMOCTS — 3aKol TyK
Al=Nel/Ae
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VUpYIOC CoCTORMIe TapITHPORAING COXpAACTER 70 onpeACHCHIOro
SERICHIS HANPSRCIILS, KOTOOC wsmaoT RomyCrin (], Jlo tocTinke.
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CocToRMIC HpPOUIOCTI BApaKICTCH oMy 0i

yamCICH Ha o

o<[o].

i AeTancii, e Gopuy Gpyea
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FABHCHMOCTH HanpsKCMit 0, H/w

Dmiopa HOIBOASICT ONpERCIITS HANGORCE HAnpKeNI YaCTOK Gpyc.
pusicp 2.1. Crannoit crynemariii Gpyc (puc. 13) warpyxen cnzam

18 xH, 6 kH. ILrowam cesenuit crynencii A, = 1,4 e’ A, = 08 ea’.

Onpeseanrm, upounocrs cry iGosee warpyxembl yuactox, yr-
e Gpyca.
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Al 270 07w
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Pemenne

F4+F-N,=0. N, 1846 - 24 kM.
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1. PasGusacy wa
BpRLAONIE MOMeNTY

MATPI YHACTIA ~ 10 CCNCIISIN, 1 KOTOPLX UIIOKCNN

21 1AX0MM WPAIIONIC MONCITTIA
P= M, 010 M, = P /0
M, =P, /0= 60 1000/10 = 6- 10" 1.
. M, = P/~ 30+ 1000/10 = 3- 10" Tha.
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90+ 1000/10 =9 10" 11 x1.
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MU= M, + M, -~ M,
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METOAMYECKHE YKASAHHSL K BBIIOJIHEHHMIO 3ATAHNSA 2.4

PeyKTOpH CAYIKAT U1 IEPEAI AMPKENNA OT ABNTATEAA K 1PO
BORCTHENION MANIHIC 1 WINCHCINIS HDIF DTOM YEIOBOii CKOPOCTII BPAILAI-
uero wovenTa.

Kpome 7010 PCAYKTOPH MIMENAIOT HANPABICHIIC BPAUCHIIA, (1710C-
KOCTb, BpAILEIIIA, YACTOTY BPAICIIIS, PAAIONUIT MOMENT. JLmitkenne i
HArpYSKA, HIMCPAEMOL MOULIOCTHIO, HICPEAGIOTCA HEHOANOCT L.

UacTh MOWNGCTIE GATPATACTCS WA COTTANE BHINYXACHNNX BILAOD
ke - fedopmatunii AeTaeil nepeas, coeamment, nenoaratens-
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YYEBHOE 3AZAHME 1

METOJIMYECKHE YKABAHUSI
K BLINONENHIO KONTPOLIOT paGoT {

K pemenmo arnx samad caeayer upucryi
«OCHOBILIC TONSTHA 1 AKCHOMBI CTATIKMS> 1t <CHerema exostmxe
VSICHCINS HPHBCACHILIX HIKE MCTOUCCIIX yika:

i,
i pasGopa npivepon.
B npeuaracsuix swaax. pacewarpiactes 1eno (1ouka), naxonsmeecs
DABIOBCCHH O ACHiCTRIEN IIOCKOi CHETenst exoumuxcs cion, 1pi ananimi-
HIECKOM MCTOC PEUICIIIS HPUMCIACTCS: CHETEN: JIYX ypanientii paniioneciy,

(CYMMI IDOCKIUITE A CHCTEN 13 KAKAYIO 19 KOOAUIATILIX Oceil paia 1yio).
Hauosunacy, sro npocauieii cutit 1 och nagbiuaeres otpeaok ocw, a-

ICHONCHIIMTT MCAILY TIEPHEIIKY ISIpAM, OYIICHIbIIL 11 0Ch 13 Haaya 1
Koma ciau.

Oosmainn npocxiuo cunni i ocs, X uep
Gynem usern (puc. 1):

F, 2 ocw Y ucpes |

F, = Feos; F,

cocbio X.

~Fsina,
@ yron, o6pas

OB coii

J

Puc. 1

“Takiust ofpasow, mpocA civa 1 ock pavita poHsKEACHIG MOAYIA
I 1 KOCHITYC Yt MCAJLY HAIIDARCIIIICN CITLE I HOMOAITCAIN i
npamciiie oci

14

|CI HOTOAKITC I, CCN 11

b HOCHC HIYMCHIS TeM | aNPABICIICM KaKo

Bnaicnpockiin

T

LIIEACTO 1 COOTHCTCII € HPABLIOM: IPOCKIUT
IPAILICHIC CIIN COOTRETCTIYCT 1HOT0AN ey
HOMY HIDAIICHIIO IO OCIL 11 OTPHIATENbIA, CCMNE HE COTRCTCTRYCT.

TIPOCKILIA CILILE 1A HAPALACILILYIO Cif OCh PABIA MOAYIO CILTH, B3 TOMY
€O BIIKOM ILIHOC I MIIIYC 1 3ABICHMOCTI OT HANPAIICIINS! CIL.

TIPOCKIUIS! CItIM 12 NEPIICHAKYAPIYIO K HCii 0Ch pantta 1y.110.

OGPANGCM WIIIMAINE CTYACIITON 11 BO3MOKHOCTL YHPOCTITH peuichie

VLAY 1YTCM PRIHONABIOT0 BLGOPA HANPABACHISL KOOPAIIATIIHIX 0CCii, TO
ccth Buipach oci Tak, wrobu omma 13 oceii (ock X 1wt oct Y) contia
1160 newaBecTIOl CiLib.

Peiitin 321y AUVITINCCKIM MCTONOM, CHCAYCT SATeM HpONCpITh Ny
BILIBIOCTD PCHICIIE € TOMONLIO TPagIECKOro I FCOMETPINCCKOIO MCTO

B MCAGLY PO CHCTEME /Ut Citia 13MepseTes 1 iboTonax (1), a
TAKIKE B KpaTHbX eutmiax — kionsiotonax (1 kH = 10'H) w meranbioto-
nax (1 M = 10°11).

Hpi pewmeini 3 Ha paBIoBECHe II0CKOI CHCTENH EXOAIINCS i
PCKOMEIIZLYCTCS! NPHACPKIBATLCA TaKOli, OGNLCH JUIS! BCEX CHCTEM, CXeM I

) BUICAIITD TEN0 I TOUKY, PABHOBCCHE KOTOPBIX PACCMATPHBACTCS B
QIO 3azte, 1 HIOGPAIHTH HX 1A PHCYITKe;

6) BUISCHIITY, KAKie HATPY3KN JCHiCTRYIOT 1A TeNIo Wl TOUKY 1t TaKKe
W30GPAITS WX HA PHCYNKE;

1) 0CBOGO/UNTH BICACHNOC TEAO WIN TOUKY OT Chs3eii 1 JaMCHNTH 11X
AeliCTBIE PeAKILEAMH, KOTOpbIE 1210 130Gpa3HTH Ha TOM pHCYIIKE;

©) 1IPOIRECTI PAIONAIBILITT BHGOP KOOPAWHATHLIX OCCH 1t COCTABITY
ypasiicitie pantoncei:

) PEUIHTH YPABIIENIE paBnonechs;

€) IIDOBEPHTH MPABIBIIOCTS elieHIis Aty

Ipunep 1.1. OnperenuTs nenocTaoute 1w ci:
cKoii crcrene, pic. 2, e Fy, = 6 kH.

o P 1 wexanme-

Pemenne

- 1. BuGnpaem Teno pasmosecusi. Jlmmmn
ACHCTBIS CIAT COBNAZAIOT € JIMHUSAMI AciicTBIs
peasiuii Fyy, Fy, crepxeii AB it CB. Jlimis
JeiicTeis ciuibi F anpasaena paoas mimit nog-
peca. OTcI0Ma ACHO, 4TO MMHMK JeiicTBIs Beex
CIL1 npiLIoKenbl K Touke B. 3a Teno pasionecis
npiiiMaes Touky (apiip) B.

2. Crpoirm BeKTopiyio cxemy ciun, pic. 3a.
Touky B nomeuiaes s nasano Koopaar oceii
XY. Bexropni F,y t oy, F nanpannsent wexon-
uumsn w3 Toukn B: pexrop F,, sroms ocn X,
UPOTHEONONOKIO €C NONOKHTCALNOMY 1ia-
npanzennio (crpenie), F,, noa yraom 20° k Fyy,
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¥~ neprikabio wines Ka cuay moxeern, Bexropu F,, it ¥, Moxio G

HATIDABITE 1 IPOTIBONOOAIO: TOUNOE WX HAUDARICHNE YKAKCT TOMLKO pe
ayawTar pemenis,

a t 6

Scar
F “n
B
I~
P30 ug
Tpitityaent OGII0E ePTHKAILIO-TOPHIONTALIOE HAHPaTACHHE KO
opa: x oceii. JLnst IUI0CKOii CHETEMBI CXOAAMXCS CHA COCTABASEM b
[ —

Fyy* cosa—Fy, =

wesina - F =0,
4. Pewacw ypaonenne:

Foy = =Fy cos 0=~ 6 * cos 20" = 6 + 0,94 = ~5,64 kll;

an ® Sin =6 5in 20 =6 + 0,34 = 204 kIL

Jlaititisn CHCTeMA HAXOMTCS. 8 COCTOSIIM PaBIOECHS, €CAM COOTHONIE-
aserpon (cin) Gyer Taxono: I = 2,04 ki, F,, = 6 1, Fy, = 5,64 K11

Citha F,, sonia AcHicTBONaT 1 HPOTHONOAOAION OT JATAINOFO Ha-

HPABACIILA, TAK KUK €€ HIACHHE HOMYIAOCH OTPIATCTLILN,

5. JL1s1 UpOBCpIIL HPABILILHOCTH eienis HpHCisicys rpadpissccinii ve-
104, B puGpanion Macurrae M 1 1 : 1 ey, crpoust samknyrisii c)
rpeyronsini (pie. 3, ).

CACAYeT OTNCTITE, $TO HEKTOPHAI TPeYrOLIIK HoKa
TEALIIOC, 3 116 HPCANOTATACNOE HallARICHHC HCKOMBIX CIL,

onoit

act nelictn-

BAJAHIE 1.4

Oupercatti peakiuin crepiieil, yaepxumaionnx pys F i cicrene -
pc. 4. Mexommae e npseaciu i raba. 1.
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METO/IMUECKHE YKASAHHS K PEUIEHHIO 3AJIAHMS 1.2

K peatieiio ST St €ACYeT HpHCTYITATH H0CAe syt e «fTapa citn
6 MOMCIIT Citbis, « CHCTENQ CIUR IDOIIBOTLHO PACTIOTOCHIX 1 ILIOCKOCTILS.
Mapa ciea. /e panibic i IPALICALIE CHAb, HATPABICITHE B IpOTH-
HOOAOKIAE CTOPOILE 1 HC JEKIUIC 112 OO TPAMOT, IATHBAIOTCH Hapoil
L1 1L NPOCTO WaApOiE (pHC. 5). Kparsafisie paccrosnius Mexny s
FiCI T CILT, COCTARASIONUNX DY, 1
Upowsserere ouioii

rron na-

Moxenr i
it nonepuyT, Teo 1o
conoii crpenin (pic. 5).

D10 Hpanro Bmakon swscres yesomia, Paepnocrs wapts (Hess, k).
UToGL1 BT, HAPY, AOCTATONMIO FATH CE MONCIIT, HOJTOMY HIIOUA CIOO
«Apa» JAMCIIOT CAOIOM NONCITS i YCIOMIO HIOOPAKAIOT €10 TaK, Kak
HoKazaNo a pic. 5.

F

DU €I GYCM CHITATD HOOKITELIBIN, CCIM HAPa CTPCMHT-
(ACOBOIT CTPEAIKE 1 OTPIIATEALINAM, CCAIN HPOTIE Ha

90

F

Puc.5

|

CHONTL CALIYIOIUNE CHOFICTI D CILt:
i, cocTamIOIX TapY, 1 2K~

Heobxomno

1) aureGpandeckas cysna poekt
Gyo ek paniia ny10;

2) aATCGPANECKaR CYNMA MOMENTOB CIL, COCTABAIONUIX TPy OTIHOCH-
1ebH0 0G0 TOUKI ILIOCKOCTIH HADh, CCTh KA HOCTORMNAS, |
Moy Haph

MOMEHT CILTB OTHOCHTEALIO TONKI

MOMEIITOM CILIH OTHOCHTEADIO TOUKH HASHIRCTCA HPOIIBCACINIC CHAL
1 ALY HEPICIUUIKY.AAPA, Oy ILCINIOND 183 OTOfi TOUKIL 162 A0 ACHCTHIS
G (pic. 6). Tk 0, 0TIHOCHTEALO KOTOPOTi GEpETC MONEIT, Imacicn
UEITPOM MONCHTA.

B 11CKOTOPLAX MCXAIIGNAX 13D ONPEJEIHTh SATPYNNTEALIO, H0ITOMY
BpAIATCLIOE A ¢ HIMCPAIOT € HOMOULbIO MOMEHTA CHA OTHOCH TCb-
10 1041 M, Bpantarensioe acicrane e F, n F, wa puvsar (puc. 6) raioke
sasmcut oT Beaunn 1 wanpasrenis cia F, n Fy w paccrosuntii r, 1,
(repretutiyanpon 13 Toui L ia it seiicrui nekropos cin), (pie. 6).

Puc.6

Jlas psdara (piic. 6) MONENTH Ci, BXOZLUE B ypaveitte Gyay
M-

tonccis

enie pa

AMAIH3 COCTOANI MEXAIIECKIIX CHCTEM C HIPONIBOLIIO PACIIO0K!
NN CHAAMS CHOUNTC 1y COCTORMILS TAK 1a3IBACMOIH ABYXONOpHOiT
Gk, B KOTOpYIO MOXIO IDEBPATHTS MHOTIIC MEXaNItCCKIte cHetext. Bo
CX FAAX OIPEACACHINO NOLIEKAT PEAKIUIH ONOp GAT0K.

Hpisiep 1.2, Onpeacants peakiuus orop Gakit AB, warpyseniiofi sa
A Cut, piC. 7

Kanan
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Pemenne

1. MaoGpasins Gaiky ¢ AcHiCToy ouuinm 1a e iarpyskan,
2. MaoGpamaen ocn xooputar X u Y.
ianCIsIeN e COCTARTIONINH

(pme. 7).

Feosa u I

Harpyaa q = 2 xll/m mamanaerca cuioil pacupeaesemoil (1o 211 na
3 ugriapex werpon). Fe savemien nektopon Fq = 2 + 4 = 8 kH,
HIIOKCHITLIN 1 CEPEUIIE HCTHPEX METPOD.

4. OcuoboAaca Gty OT O110p, FaMCIIHB WX OITODHHMH peaKIvui (pic. ).

14

Fpa |FAin00 Fy Fa
4 Fed oy Feosbl' 2 T
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Puc.§

ORCCIL CTATIRIT I ONpEACTEN 1
nomays dopsey ypastie

5. Cocramsies ypateni pa
bic peakiutis onop Ganox Ky F,
nonceis

IF,=0; TF,=0; IM,~0; IM,~0.
20

COCTAAENNOTO 01O
BECTIMX BEPTIKAMLIAN peakiii: (. A)

Fy+ AB= M~ F,AD - Fsin 60" + AC
_ MEADAFSin60 AC _ 124894100863
AB i

5.2 Mowenrris it oocieao Touki B
Fyy e A= Fsin60" + CB~
60" CBYEDB-M
A
5.3, Oupenessien ropitao
o
5.4 Vpamense pasosccns IF, = 0 supaxaer cooromene vepri-
KabbiX e, Ero HCHOAbayest A1 npOBepKi peuieints.

DB+ M = 0;

12 _6eant.

awityio peaitio F,,
Fyy=F e cos60°= 10+ 0,5 = 511

* cos60° = 0;

6,62 10 + 086~ 8+9,95=0; 166 - 166~ 0.
BAIAHME 1.2 P

Oupeeniry peariu onop Awyxonopioi Gann. Jlaniiie s cuoero a-
piana BATH 1 piic. 9.

TaGama 1.2
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