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AHHOTaIUA
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1 IHenun u 3ama4dnm

[{e/1bI0 BBITIOJIHEHUS JIAHHO KOHTPOJILHOI PA0OTHI SIBJISIETCs 11Oy YeHIE HABbI-
KOB B OCYIIIECTBJIEHUN MATEMaTUIECKOT'O MOJAEJIMPOBAHNS MEXaHNYECKNX CUCTEM C TIPU-
MEHEHHEM CPEJICTB aHAJIUTUICCKON MexaHnKu. JlocTmkeHne gaHHON ey obecredn-
BA€TCH IIyTEM BBIIIOJIHEHUS TIOJTHOIO IIUKJIa MOJICJIMPOBaHUs HAYNHAA OT COCTABJICHU
ypaBHenuit nuaamukn (ypasraenuii Jlarpamka 2-oro poja) J1o mojydeHns: rpahukon

IMepexo/JHbIX IIPOIECCOB C UCIIOJIB30BaHUEM CPEACTB KOMIIBIOTEPHOTI'O MOJACJINPOBAHMA.

2 DBrnibop BapuaHTa 3ajJjaHUMAg

MCXOILHI)IMI/I JaHHbIMI JJI4 BBIIIOJITHECHU A KOHTpOJIbHOfI pa6OTI)I ABJIdEeTCA MexXa-

HU4YecKasl CUCTeMa U ee ITapaMeTpPhbI. ,ZLJIH BbI60pa 3adaHnd H€O6XO,HI/IMOZ

a) Omupegenurs Homep BapuanTa N. Homep BapuanTa cOOTBETCTBYET JIBYM 110~

cjaeIHIM I paM HOMepa, 3a9eTHON KHUMKKIH.

6) BbiOpaTh B COOTBETCTBHM CO CBOMM HOMEDOM BapuUaHTa MapaMeTpbl HCCIIe-

JlyeMoil cucteMbl B IyiaBe 4.

3 3Baganne Ha KOHTPOJBHYIO PadoTy

3.1 Ooiue cBeleHUd

B n1aHHOM pasjesie NPpUBOAUTCS IepedeHb 3aJlaHuil KOTOPhIe HEOOXOINMO BbI-
IIOJIHUTH B KOHTPOJIbHOI pabdore. 1o KarkgoMy 3a/1aHNIO JaHbl KpaTKie YKa3aHUsd, a
TaK>Ke CCBhLIKU Ha JINTepaTypPHbe MCTOUYHUKN B KOTOPBIX IOJAPOOHO OCBEIIEHBI COOT-
BETCTBYIOIINE BOIIPOCHI.

BeirtosiHeHne paboThl PEKOMEH,IYeTCsI OCYINECTBJISATH B COOTBETCTBUU C ITPUME-

POM BBLIIIOJIHEHN A, IIPUBEACHHOM B IIPUJIOZ?KEHNN K JaHHOMY METOANYIECKOMY [I0COONIO.



3.2 (OcHOBHBIE 3Tallbl BbIIIOJITHEHUSI

J1J1sT yCIentHoro BbIOJTHEHUST PAOOTHI HEOOXOIMMO OCYIIECTBIIEHUE CJIE Y OINX

IIYHKTOB KOHTPOJILHON PabOThI:
Bri6op 3amanusi. Beibparsh nHIuBuya bHOe 3a0aHne (CM. TIaBy 2).

Pacuet InapaMeTpoB. HpOI/ISBeCTI/I pacdeT OCHOBHBIX IIapaMETPOB CUCTEMBI, & UMEH-
HO: MacCCbl JMCKOB, MOMEHTbLI MHEPpHIHUN AJHCKOB. ,ZLJIH BBITIOJIHEHUSA pacCdeTa MacCChIl
JINCKOB HCIIOJIH30BATh (DOPMYJTY JIJIsA ONPEJIE/IEHNsT MACChI CILIONTHOIO IUJINH/IPA 110
U3BECTHOM IIJIOTHOCTU MaTepuaJsia:

D2

M = WpHI, (1)

rJie: p - IJIOTHOCTH MaTepuaJia;
H - rnybuna muunjpa;
D - nmamerp nuInHApA.
[l1s1 BBIIIOJTHEHHSI paccyeTa MOMEHTa MHEPLUH JIMCKOB HCIOJIb30BaTh (DOPMYJIY JIJIst
onpeJieJIeHIsT MOMEHTa MHEPIUU CILJIOMIHOIO IMJIMHJIPA 110 M3BECTHOI Macce:

D2

rie: M - macca Jucka.

Hemounuru ungopmayuu: 1.

OnpegeneHne KNHEMATUYECKINX COOTHOINEHUA. 3ajaThb HAOOP KOHUIYpaIlu-
OHHBIX EPEMEHHBIX JJIsi 3JIeMEHTOB CHCTEMbI(IICKOB, I'Py3a U MOJBUKHOIO KOHIIA
MPY’KUHBI) U3 MPEJIIOJI0KEHHsT 9TO MOCTIeHIEe MOI'YT COBEPINATh HE3aBUCHMbBIE JIBU-
JKeHUs.

YuuThiBas MeXaHIMYeCKHe CB3U MeXKJy dJeMeHTaMU CHCTEMBbI, OIpeIe/]nTh KIHeMa-
THYeCKIe COOTHOIIEHIS MKy BBEJIEHBIMI KOH(MUIYPAIOHHBIME IIePEeMEHHBIMI 1 UX
IIPOU3BO/IHBIMU. Y UUTBhIBasl YTO cUcTeMa 00JialaeT OJIHOM CTeleHbI0 ¢BOOOJbI Ha3Ha~
YUTH IPON3BOJIBLHYI0 KOH(MUIYPAIIMOHHYIO IIePEMEHHYI0 KaK 0000IEHHY IO KOOPINHATY

(HaTIpEMeEp MOJIOZKEeHUe TPy3a.).



CocraBjieHre ypaBHEHUi JUHAMUKU MEXaHUIECKOUW cucteMbl Oupeje/inTh
DYHKIMIO KUHETHIECKOT SHEPrUK CUCTeMbI. [IJ1st 9TOro mo/iy YuTh KHHETHIECKY IO SHEP-
TUIO OTJIEJBHBIX 9JIEMEHTOB CUCTEMbI B X €CTECTBEHHBIX KoOp/uHaTax. Vcnob3ys aji-
JTUTHBHOE CBOTICTBO KMHETHIECKOT SHEPIUU MOy IUTh (PYHKIINIO KHHETHIECKO dHep-
IUE CHCTEMbI KakK CyMMY (DYHKIUI KUHETHUIECKUX SHEPIUil OTJIEIbHBIX €€ 3JIeMEHTOB.
Ucriosib3yst noJjiydeHHble paHee KUHEMATHIeCKe COOTHOIIEHN, BbIPA3UTh BCe KOH(U-
rypannoHHbIe IePEMEHHbBIE I UX TPOU3BO/IHBIE Yepe3 0600IIeHHY 0 KoopuHatTy (4depes
eé MPOM3BOJIHYIO).

[Tostyunrs (hYyHKIMIO HOTEHIUATBHON SHEPIUN CUCTEMbI. [IJIs1 9TOro moJyduTh
IOTEHIINAJIBHYIO SHEPIUIO OTJIEIbHBIX JIEMEHTOB CHCTEMbI B UX €CTeCTBEHHBIX KOOP-
mHaTax. VIeno/b3yst aJIuTHBHOE CBOMCTBO TIOTEHIINABHO SHEPIUHN Oy IUTh (DY HK-
[IUFO TIOTEHIUAIbHOT SHEPTUN CHCTEMbBI KaK CyMMY (DYHKIHIT OTEHIINAIBHBIX SHEPI Uil
OTJIEJIbHBIX €6 3/1eMeHTOB. Vcro/ib3yst mo/iyIeHHbIe paHee KHHeMATUIeCKIe COOTHOIIIe-
HUST, BBIDA3UTH BCe KOHMDUTYPAIMOHHBIE [IepeMeHHbIe Yepe3 0000IeHHY 0 KOOPUHATY.

[Tostyunrs pauccunarusuyto dyukiuio Pejes s cucrembr. Juccunarust B cu-
creme 00yC/IOBJIeHa HAJIMIHUEM JIUCCUTTATUBHBIX CUJT CO CTOPOHBI MPYKUHbI. Y YUTHIBasI
9TO OJIMH KOHEIl TPYKUHBI SIBJISETCS HEMOJABUKHBIM, TO CKOPOCTh CZKATHS /PACTsIzKe-
HIUST TIPY2KIUHBI OTPEJIeJISeTCsT TOJBKO CKOPOCTBIO TOJBIKHOIO KoHNa v. C yderom

9TOrO JuccunaTuBHas pyHKiusg Pejes OyjieT nuMeTb BUJ:

R="", 3)

rjie h - Ko3pDUunuenT JUCCUIAINN DY KITHBI.

Vcrosib3yst 1ojydeHHble paHee KHHEeMATHYeCKHe COOTHOIIEHUSI, BbIPA3UTh U
dqepe3 0000IIEHHYI0 KOOpJANHATY (depe3 e Mpou3BOjHYIO). VICHonb3ysl Moy YeHHbIe
(GyHKIINN TOCTPOUTH MaTeMaTHIeCKyIlo MOJEIb MeXaHn4uecKoil cucrembl. s sToro
HEOOXO MO HCITOIb30BaTh ypaBHeHue Jlarpan»ka 2-0ro pojia Jijisd JIUCCUTIATUBHBIX CHU-

CTeM: 1 /0L .
% 8_% - 8_% — Qz’; <4>

rje: ¢; - 0000IIeHHbIe KOOPIMHATHI;

(); - 00OOIIEeHHDIE CUIIBL;

L - Jlarpanzkuan cucreMbl (pasHOCTb (DYHKITHIT KHHETHIECKON 1 TOTEeHITHAIBHON SHEP-

ruit).

[Ipu aTOM ciieflyeT ydecTb, 4To 0000IIEeHHAs CUJIa OlIpeIe/isieTcs 110 (hopMyJIe:

OR

Q=5



Hemouwnuru ungopmanuu: (1], 2].

WNccnenoBanme JimHeapm30BaHHOI cucTeMbl. HaiiTu crannoHapHyIO TOYKY, TO
€CTh TOYKY PaBHOBeCHsI cUCTeMbl. JIjIsT HaXOXKIeH!sl CTAIMOHAPHON TOYKN HEOOXOI1-
MO YyYeCTb TO 0OCTOSTE/ILCTBO, YTO B CTAIIMOHAPHOM pexKnMe (PYHKITMOHMPOBAHUA BCE
IIPOM3BOJIHBIE PABHBI HYJIIO. DTO [O3BOJISIET OIIPEJIe/INTh 3HaUeHne 0000IIEeHHBIX KOOD-
JIMHAT COOTBETCTBYIONINX JIAHHOMY PEXKUMY (PYHKIIMOHUPOBAHUS CHCTEMbI UCIIOIL3Y S
ypaBHEHUs] JUHAMUKHI MeXaHn4ueckoil cucreMbl. COBOKYITHOCTDL HaileHHBIX 000OIIEeH-
HBIX KOOPUHAT U OUPEIEISIIOT CTAIlMOHAPHYIO TOUKY CHCTEMBI.

JImHeapuzoBaTh MATEMATHIECKYIO MOJIC/Ih MEXaHUYECKO CUCTEMbI B OKPECTHO-
CTU HaliJeHHol cTauoHapHoil Touku. [Ijist Toro ympodoHo npusectu guddepeHimaib-
HOe ypaBHEHIe Mojie/In MexaHu4ueckoii cucreMbl K popme Korn. fkobuan mosrydeH-
HOI CHCTeMBbl YpaBHEHUIT OIIPeIe/IUT CUCTEMHYIO MATPUILY JINHEAPU30BAHHON CHCTEMbI
YPpaBHEHUIA.

Hemownuru ungopmayuu: [3].

KommbroTeproe moaesmpoBaHme. lIpousBectun KOMIIBIOTEPHOE MOJIE/INPOBaHNE
He JTMHeapu30BaHIbIX YPaBHEHWI JUHAMUKHA MeXaHndecKoit cucteMmbl. g mposeme-
HUsI MOJIEJINPOBAHIS B KadecTBe HadaJIbHBIX YCJIOBUII BhIOpaTh KOOPIAMHATHI JIFOOOIT
TOYKU B OKPeCTHOCTHU craruonapHoii. [lomyunTs rpadukn mepexo/iHbIX MpOIECCoB, a
NMEHHO TpadUK M3MEHEHUs TTOJIOYKEHNS I'Py3a BO BPEMEHH.

Hemownurku ungopmayuu: [4], 5].

KommbroTeproe MoaeanpoBaHue JIMHEAPU30BaHHON cucTteMbl. [Iponssectn
KOMIIbIOTEPHOE MOJIEJIMPOBAHNE JIMHEAPU30BAHHON CUCTEMBbI 110 aHAJOTUN C KOMITbIO-
TEPHBIM MOJICINPOBAHIEM OPUTHHAILHON HeJmHeliHol cucTeMbl. g mpoBenenns Mo-
JIeTMPOBaHUs B KaueCcTBe HadaIbHBIX YCIOBHIl BHIOpATh KOOPJAMHATHI TOUKH, UCIIOJIb-

30BAHHOII B KayeCTBEe HadaJIbHOI B npeablayiieM IIyHKTE.

BreiBoapl o mpoaenanHoit pabore. Crenarb BbIBOALI O HAaBbIKAX YCBOGHHBIX B
1poiiecce BbloIHeHUsT paboThl. CpaBHUTHL pe3yJbTaThl JUHAMUKK JIMHEAPU30BAHHOI

1 HEeJIMHEHHON MOJe/Ieil.



3.3 PekomeHngaiuy mo BbIIOJIHEHIIO 1 O(POPMJIEHUIO

B xoHTpOJILHOIT paboTe HeOOXOINMO IPUBOIUTE BCE CXEMbI, IpadUKL, aHAJINTHI-
YecKre BBIKJIaJIKN MPU BBIBOJIE YpaBHEHNN 1 JIpyTuX BhIpaykenuit. B pabore mpucyt-
CTBYET JIOBOJIbHO OOJIBINOE KOJMYECTBO CJOKHBIX BBIYMCJIUTEIBHBIX ONepalnii. DTu
BBIUNCJICHUST MOXKHO BBINOJIHATE Oe3 npumenenust 9BM. B srom cityuae noapobroe
OIMCaHme MPOTECCa BHIMUCIEHUN TPUBOINTCS B MPUJIOKEHNN K KOHTPOJILHOI padoTe.
Ecnu as Buraucaenns ucnoyb3yercds 9BM, To nx jeranibHoe onncanme B KOHTPOTb-
HOIl paboTe MOYKHO He TPHUBOJAUTH. BMECTO 9TOro NMpUBOAATCA JIMCTHHTH MPOTPaAMM
(TeKCTHI IPOrPAMM) TIPU HOMOIIU KOTOPBIX BBIMOJIHSIINCH BBIYUCIEHUS.

Jl1st TpoBeieHns YUCJIEHHOTO MOJIEJIMPOBAHNS JIMHAMWKI JUHAMUYIECKON CHU-
cTeMbl ncrnoyb3oBanne dBM Tak ke He aABsgeTca HeobxoanmMbIM. [lomyckaercs pyd-
HOEe BBITHC/IeHE MeTO/IoM PyHre-KyTThI ¢ IpuBe/ieHneM BCeX COOTBETCTBYIOIIIX Pac-
CYETOB B TEKCTE KOHTPOJILHON padboThl. IIpn ucrnonbzoBanun 9BM s nposegenus
BBLIYMCJIEHNIT HEOOXOIMMO MTPUBECTH JITUCTUHTU ITPOTPAMM WJIM, B C/Iydae MCIO0JIH30Ba-
HUST JIjIsT MOJIeTMpOBaHus mporpamum tuia Simulink, canmkn ¢ sKkpana (screenshot), a

Tak»kKe rpaduKi BbIXOJHOIO CUTHAJIA.



4 HVuauBuayaJibHbIE 3aJIaHIS

Bapuant Ne(

D, D,
D Ds

Huamerpnl muckoB: Dy = 142vm, Dy = 144mm, D3 = 188mmMm, Dy = 172mMm, Dy =
110mMm, Dg = 134Mm.

Tommuna guckos: Hy = TmMm, Hy = 9mm, Hy = 13mMm, Hy = Tvm, Hy; = 13mM,
Hg = 20MmM.

[LnorHocTs Marepuasa JuckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCUMOCTD PeaKINy HeJIMHeHHOf IPYZKUHbL OT eé pacTszkenus: F(x) = 7983,

Koaddurnmsnr auccnnannu npyRusbl: h = 4 He/M.



BapuanT Nel

Huamerpnl guckon: Dy = 116Mm, Dy = 104mm, D3 = 152mmMm, Dy = 118mm, Dy =
150mmMm, Dg = 176MMm.

Tommuua auckos: Hi = 19vm, Hy = 15mMm, H3 = 10mMm, Hy = 6mMm, H; = S8mM,
Hg = 8mwm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 23523

Koadbdurmsnar guccnnanun npyxuubi: b = 0.4 He /M.

10



BapuanT Ne2

Dy Dy Ds Dy

Huamerpnl guckon: D = 152vm, Dy = 136mm, D3 = 190mmMm, Dy = 130mMm, Dy =
130mmMm, Dg = 172MmMm.

Tommunua guckos: Hy = 18mmMm, Hy = 16MMm, Hy = 11mm, Hy = 11vmm, Hy = 18MM,
Hg = 11mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 43123

Koaddurmsnar auccnnanun npyxRuubi: b = 0.4 He /M.

11



BapuanT Ne3

Dy Dy Ds Dy

Huamerpnr guckoB: D = 194mm, Dy = 164mm, Dy = 184mm, Dy = 138mm, D5 =
146mMm, Dg = 124Mm.

Tommuua guckos: Hy = 6mMm, Hy = TmMm, Hy = 6mmMm, Hy = 17mMm, Hy = 20MM,
Hg = 10MmmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 62623

Kosddurmsnar auccunarmn npyxunbi: b = 1 #e/M.

12



BapuanT Ne4

Dy Dy D3 Dy

Huamerpnr guckon: Dy = 190mm, Dy = 126mm, D3 = 108mmMm, Dy = 146MmMm, Dy =
102mmMm, Dg = 184mm.

Tommuua auckos: Hi = 17vmm, Hy = Tvmm, Hy = dvm, Hy = 20mMm, H; = 20MmM,
Hg = 13mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 34623

Koabdurmsnur guccnnanun npyxRuubi: b = 1.8 He /M.

13



BapuanT Ne5

D1

Huamerpnl guckon: Dy = 118mm, Dy = 120mm, D3 = 108mmMm, Dy = 198mmMm, Dy =
110mMm, Dg = 198Mmm.

Tommuua auckos: Hi = 9vm, Hy = 12vmm, Hy = 14mm, Hy = Smm, Hs = 20MmM,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKUHBI OT €6 pacTsikenus: F(x) = 48323,

Koadbdurmsnur guccnnanun npyutbi: h = 2.6 He /M.

14



BapuanT N6

Dy Dy Ds Dy

Huamerpnl guckon: D = 128mm, Dy = 116Mmm, D3 = 180mmMm, Dy = 134mm, Dy =
164mm, Dg = 120MMm.

Tommuua guckos: Hy = Tvm, Hy = dvm, Hy3 = 8mmMm, Hy = 13mmMm, H; = 9mm,
Hg = 11mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 32523

Koadbdurmsnar auccnnanun npyRuubi: h = 3.4 He/M.

15



BapuanT Ne7

Huamerpnl guckon: Dy = 168mm, Dy = 130Mmm, D3 = 170mmMm, Dy = 188mmMm, Dy =
188mmMm, Dg = 150Mm.

Tommunua guckos: Hy = 14dmm, Hy = 11mm, Hy = 17vum, Hy = 11vmm, Hy = 10MmM,
Hg = 16MmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kkr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKUHBI OT €6 pacTsikenus: F(x) = 28123

Koadbdurmsnur auccnnanun npyuubi: b = 3.6 He /M.

16



BapuanT Ne8

Dy Dy Ds Dy

Hunamerpwr guckos: Dy = 142mm, Dy = 200MmMm, Dy = 176mMm, Dy = 166MmM, Dy =
166MM, Dg = 186MM.

Tommunua guckos: Hy = dSmMm, Hy = 13mmMm, H3 = S8mm, Hy = 17um, H; = 9mm,
Hg = 6Mmm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 64823

Kosddurmsnar auccunarmn npyxunbi: b = 1 #e/M.

17



BapuanT N9

DQ D3 D4
\Di @
Huamerpnl guckon: Dy = 116Mm, Dy = 144vm, D3 = 152mmMm, Dy = 184mm, Dy =
180mmMm, Dg = 140Mm.
Tommuua auckos: Hi = 13mm, Hy = 6Mmm, Hy = 10mMm, Hy = 17mMm, H; = 6MmM,

Hg = 6Mmm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Dy

Macca rpysa: M, = 1kr.
3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 61223

Koaddurmsnur guccnnanun npyRuubi: b = 3.6 He/M.

18



BapuanT Ne10

Dy Dy Ds Dy

Huamerpnl guckon: Dy = 192vm, Dy = 176mm, D3 = 120mmMm, Dy = 118mmMm, Dy =
164mmMm, Dg = 192Mm.

Tommuua auckos: Hi = 17vmm, Hy = 16MmMm, H3 = 8um, Hy = 13mMm, H; = S8mM,
Hg = 9vm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 56423

Kosddurmsnar auccunarmn npyxunbi: b = 1 #e/M.

19



BapuanT Nell

Dy Dy D3 Dy

Huamerpnl guckon: Dy = 196mm, Dy = 170mmMm, D3 = 148mm, Dy = 136mMm, Dy =
182mmMm, Dg = 152mm.

Tommuua guckos: Hy = 9mm, Hy = 6MmMm, Hy = 15mMm, Hy = 13mmMm, H; = SmmM,
Hg = 20MmuM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 900z3.

Kosddurmsnr auccunarmn npykunbi: b = 3 1/ M.

20



BapuanT Nel2

Dy Dy Ds Dy

Huamerpnl guckon: D = 102vmm, Dy = 156mm, Dy = 130mmMm, Dy = 140mMm, Dy =
200mM, Dg = 170MM.

Tommuua mucko: Hy = 15mMm, Hy = 12vmMm, Hy = 12vmm, Hy = Tvmm, Hs = 18MmM,
Hg = 15mM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 893z3.

Koaddurmsnar guccnnanun npyxRuubi: h = 1.2 He /M.
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BapuanT Ne13

Dy

Huamerpnl guckon: Dy = 120mm, Dy = 154mmMm, D3 = 166mMm, Dy = 152mMm, Dy =
162mMm, Dg = 134Mm.

Tommuua auckos: Hi = bvmm, Hy = 20mmMm, Hy = 9vm, Hy = 16MMm, H; = 16MmM,
Hg = 8mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINI HEJIMHEHHON MPYKUHBI OT €6 pacTsikenus: F(x) = 53923

Koabdurmsnur guccnnanun npyRuubi: h = 2.4 He /M.
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BapuanT Ne14

Dy Dy Ds Dy

Huamerpnl guckon: Dy = 104vm, Dy = 194mm, D3 = 188mm, Dy = 126mmMm, Dy =
144mm, Dg = 166MM.

Tommuua mucko: Hy = 18mMm, Hy = 20mmMm, Hy = 14mm, Hy = 6myMm, Hy = 14mmM,
Hg = 6Mmm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 20023

Koaddurmsnar guccnnanun npyxRuubi: b = 3.6 He /M.
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BapuanT Nel5

Dy Dy Ds Dy

Huamerpnl guckon: Dy = 108mm, Dy = 100mMm, D3 = 196mmMm, Dy = 120mMm, Dy =
122mmMm, Dg = 120MMm.

Tommuua auckos: Hi = 14mm, Hy = 10mMm, H3 = 6MmMm, Hy = 15mMm, H; = S8mM,
Hg = Tvm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 82923

Kosddurmsnr auccunarun npyKunbi: b = 2 He/M.
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Huamerpnl guckon: Dy = 138mm, Dy = 188mm, D3 = 166mMm, Dy = 194mm, Dy =
134mmMm, Dg = 134Mm.

Tommunua puckos: Hy = 14dmm, Hy = 18mm, Hy = 20mmMm, Hy = 15Mmm, Hs = 13MmM,
Hg = 13mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 4533,

Koaddurmsnar auccnnanun npyRutbi: h = 3.2 He/M.
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BapuanT Nel17

Dy Dy D Dy

Hunamerprr guckos: Dy = 112mm, Dy = 182vm, Dy = 144mm, Dy = 194Mmm, Dy =
150mmMm, Dg = 168Mmm.

Tommuua mucko: Hy = 17mMm, Hy = 20mMm, Hy = 10mMm, Hy = 15MmM, Hy = 6MmM,
Hg = 14mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 22123,

Kosddurmsnar auccunarmn npyunbi: b = 1 #e/M.
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D1 D2 D3 D4
Dy Ds

Huamerpnl guckon: D = 132vm, Dy = 108mm, D3 = 178mmMm, Dy = 166mMm, Dy =
118mmMm, Dg = 186MMm.

Tommunua mucko: Hy = 14mm, Hy = 11vmm, Hy = 20mm, Hy = Tvmm, Hs = 14mmM,
Hg = 11mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 91923

Koaddurmsnar guccnnanun npyxRuubi: h = 1.6 He /M.
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BapuanT Ne19

D, Dy Ds Dy

Huamerpnl guckon: Dy = 160mm, Dy = 184mm, D3 = 110mmMm, Dy = 112mm, Dy =
174mm, Dg = 196MMm.

Tommuua aucko: Hi = 6mMm, Ho = 17vmm, Hy = 8vmm, Hy = 10mMm, Hs = 14mmM,
Hg = 15mM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 66223

Koadbdurmsnar guccnnanun npyxuubi: b = 0.4 He /M.
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BapuanT Ne20

Dy Dy Ds Dy

Huamerpnl guckon: D = 162vmm, Dy = 158mm, D3 = 184mm, Dy = 150mmMm, Dy =
148mmMm, Dg = 164Mm.

Tommuua auckos: Hi = dbvmm, He = 12mm, Hy = 17mm, Hy = 9vm, H; = 13mM,
Hg = 12mM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKUHBI OT €6 pacTsikenus: F(x) = 4283,

Koadbdurmsnur guccnnanun npyutbi: h = 2.6 He /M.
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BapuanT Ne21
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Hunamerpwr guckos: Dy = 144mm, Dy = 108mm, D3 = 118mm, Dy = 100mmMm, Dy =
152mmMm, Dg = 190MmMm.

Tommuua mucko: Hy = 16mMm, Hy = 17vmm, Hy = Tvm, Hy = 15Mm, Hs = 13mM,
Hg = 20MmuM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

BaBUCIMOCTD PeaKINN HeJMHefiHof IPY>KUHBI OT eé pacTsxkenus: F(x) = 17623

Koadbdurmsnar auccnnanun npyRuubi: h = 3.4 He/M.
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BapuanT Ne22

Dy D, Ds Dy

Hunamerprr guckos: Dy = 114mm, Dy = 158mm, Dy = 178mm, Dy = 160MmmM, Dy =
130mmMm, Dg = 176MMm.

Tommuua auckos: Hi = 12mm, Hy = 12mm, H3 = 6mMm, Hy = 6MmM, H; = 18MmM,
Hg = 6Mmm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCIMOCTD PeaKIUN HeJMHefiHof IPY>KUHBI OT eé pacTsxkenus: F(x) = 60723,

Koaddurmsnur guccnnanun npyxuubi: b = 0.4 He/M.
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Dy Dy Ds Dy
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Huamerpnl guckon: Dy = 188mm, Dy = 110mmMm, D3 = 166mMm, Dy = 136MmMm, Dy =
122ymMm, Dg = 116MMm.

Tommuua auckos: Hi = 20mMm, Hy = Tvmm, Hy = 19vmMm, Hy = 6MmMm, Hs = 14mmM,
Hg = 12mM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 66923

Koaddurmsnur guccnnanun npyxRuubi: b = 0.8 He /M.
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BapuanTt Ne24

D1 D2 D3 D4
—

Huamerpnl guckon: Dy = 196mm, Dy = 116Mmm, Dy = 120mmMm, Dy = 144mm, Dy =
146mMm, Dg = 140MMm.

Tommuua guckos: Hy = 9mm, Hy = 8mm, Hy = 12mm, Hy = 12mMm, H; = S8mmM,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 72623

Koabdurmsnur guccnnanun npyxRuubi: b = 1.6 He /M.
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Dy Dy Ds Dy

Huamerpnr guckon: Dy = 190mm, Dy = 166mMm, D3 = 160mMm, Dy = 192mMm, Dy =
178mmMm, Dg = 156MMm.

Tommuua guckos: Hy = 1bmmMm, Hy = Tymm, H3 = 20mMm, Hy = TvMm, H; = 9mm,
Hg = 20MmuM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 30923

Kosddurmsnr auccunarun npyKunbi: b = 2 He/M.
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BapuanTt Ne26

Dy Dy Ds Dy
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Hunamerprr guckos: Dy = 114mm, Dy = 100MmMm, D3 = 138mm, Dy = 106MmM, Dy =
176MmMm, Dg = 170MMm.

Tommuua auckos: Hi = 18vmm, Hy = Tvmm, Hy = 19vmMm, Hy = 10mMm, H; = 9mmM,
Hg = 16MmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 30223

Koabdurmsnur guccnnanun npyxuubi: b = 0.6 He /M.
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BapuanT Ne27

Dy Dy D3 Dy

Huamerpnr guckon: Dy = 190mm, Dy = 192mmMm, Dy = 172mm, Dy = 110mMm, D5 =
158mmMm, Dg = 200MMm.

Tommunua mucko: Hy = dmm, Hy = 20mMm, Hy = 19vm, Hy = 10mmMm, Hy = 17MmM,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

BaBUCIMOCTD PeaKIUN HeJMHefiHof IPY>KUHBI OT eé pacTsxkenus: F(x) = 4733,

Koaddurmsnar auccnnanun npyxRuubi: b = 0.4 He /M.
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BapuanTt Ne28
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Huamerpnl guckon: Dy = 170mm, Dy = 192vmm, D3 = 164mm, Dy = 136mMm, Dy =
182mmMm, Dg = 176MMm.

Tommuna muckoB: Hy = dmm, Hy = 13mm, Hy = 11vmm, Hy = 11mm, Hy = 18MmM,
Hg = 5mwm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.
3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 353z3.

Koaddurmsnar guccnnanun npyxuubi: h = 0.6 He /M.
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Huamerpnl guckon: Dy = 120mm, Dy = 174vm, D3 = 160mMm, Dy = 180mmMm, Dy =
148mmMm, Dg = 100MMm.

Tommuua auckos: Hi = 18mm, Hy = 19mm, H3 = "mm, Hy = 9vm, H; = 13mM,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 15523,

Koabdurmsnur guccnnanun npyxRuubi: b = 1.2 He /M.
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BapuanT Ne30

Dy Dy D3 Dy

Huamerpnl guckon: D = 102vmm, Dy = 152vm, D3 = 100mMm, Dy = 124mm, Dy =
188mmMm, Dg = 128Mmm.

Tommunua puckos: Hy = 13mmMm, Hy = 14mm, Hy = 18mmMm, Hy = 16MMm, Hy = 13MmM,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 44623

Koaddurmsnar guccnnanun npyxRuubi: h = 1.8 He /M.

39



BapuanT Ne31

Huamerpnl guckon: Dy = 174vm, Dy = 180mm, D3 = 164mm, Dy = 188mm, Dy =
132mmMm, Dg = 178Mmm.

Tommuua mucko: Hy = 18mMm, Hy = 20mmMm, Hy = 13mm, Hy = Tvmm, Hy = 13MmM,
Hg = 9vm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKUHBI OT €6 pacTsikenus: F(x) = 523z3.

Koaddurmsnur guccnnanun npyuubi: b = 2.6 He /M.
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BapuanTt Ne32

Dy Dy Ds Dy

Huamerpnl guckon: D = 126Mm, Dy = 162vmMm, Dy = 162mMm, Dy = 134mm, Dy =
154mmMm, Dg = 162Mm.

Tommunua mucko: Hy = 18mMm, Hy = 20mmMm, Hy = 17vmm, Hy = 8mm, Hy = 17MmM,
Hg = 18mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCIMOCTD PeaKIUN HeJMHefiHof IPY>KUHBI OT eé pacTsxkenus: F(x) = 7753,

Koaddurmsnar auccnnanun npyRuubi: h = 2.8 He /M.
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BapuanT Ne33

Dy Dy D3 Dy

Hunamerpsl guckos: Dy = 122mm, Dy = 146Mm, Dy = 112vmMm, Dy = 130MmM, Dy =
174mm, Dg = 130Mm.

Tommunua puckos: Hy = 14dmm, Hy = 10mm, Hy = 13mm, Hy = 10mMm, Hs = 19MmM,
Hg = 18mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 5483

Koaddurmsnar guccnnanun npyxuubi: h = 0.6 He /M.
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BapuanT Ne34

Dy Dy Ds Dy
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Hunamerpwr guckos: Dy = 114mm, Dy = 154vm, Dy = 150mMm, Dy = 116MmmM, Dy =
172ymmMm, Dg = 152Mm.

Tommuua auckos: Hi = 10mMm, Hy = 13mm, H3 = 9mm, Hy = 11mm, H; = 6mM,
Hg = 14mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 19223,

Koadbdurmsnur guccnnanun npyutbi: h = 2.8 He/M.
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BapuanT Ne35

Dy D, Ds Dy

Hunamerpwr guckon: Dy = 124mm, Dy = 186MmMm, Dy = 134mm, Dy = 150mm, Dy =
166MM, Dg = 180MMm.

Tommuua guckos: Hy = 10mMm, Hy = 6mMm, H3 = 9um, Hy = 13mm, H; = SmmM,
Hg = 17Mmm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 39223

Koadbdurmsnur guccnnanun npyRutbi: h = 3.2 He/M.
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BapuanTt Ne36
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Huamerpnl guckon: D = 134vm, Dy = 168mm, D3 = 130mmMm, Dy = 126mMm, Dy =
160mMm, Dg = 120MMm.

Tommuua auckosB: Hi = 9vm, Hy = 19vm, Hy = Tvmm, Hy = 19vmMm, H; = 16MmM,
Hg = 11mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.
3aBUCIMOCTD PeaKIUN HeJMHefiHof NPY>KUHBI OT eé pacTsxKenus: F(x) = 7673

Koabdurmsnur guccnnanun npyxRuubi: b = 0.2 He /M.
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Dy Dy D3 Dy

Huamerpnl guckon: D = 140mm, Dy = 158mm, D3 = 196mmMm, Dy = 190mMm, Dy =
106MmM, Dg = 160MM.

Tommuua mucko: Hy = 6mm, Hy = 20mMm, Hy = 18mm, Hy = 18mm, Hy = 17MmM,
Hg = 13mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 58123

Koadbdurmsnar guccnnanun npyxuubi: b = 0.8 He /M.
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BapuanT Ne38

D, Dy Ds Dy

Huamerpnl guckon: D = 148vm, Dy = 192mm, D3 = 158mmMm, Dy = 146mm, Dy =
184mmMm, Dg = 152mm.

Tommuua auckos: Hi = dbvmm, Hy = Tvmm, Hy = 12vmm, Hy = 12mm, H; = 20MmM,
Hg = 5mwm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

BaBUCIMOCTD PeaKIUN HeJMHefiHof IPY»KUHBI OT eé pacTsxKenus: F(x) = 7373

Koabdurmsnur guccnnanun npyRutbi: h = 3.2 He/M.
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BapuanTt Ne39

Dy Dy D3 Dy

Huamerpnl guckoB: Dy = 156mm, Dy = 104mm, Dy = 102mm, Dy = 150mMm, Dy =
184mmMm, Dg = 138Mmm.

Tommuua auckos: Hi = 14mm, Hy = 18mm, H3 = 13mmMm, Hy = S8mmMm, Hs = SmM,
Hg = 11mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

BaBUCIMOCTD PeaKInN HeJMHefiHof IPY>KUHBI OT eé pacTsxKenus: F(x) = 8273,

Koabdurmsnur guccnnanun npyxRuubi: b = 0.2 He/M.
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BapuanTt Ne40

Dy Dy D3 Dy

Huamerpnl guckon: D = 200mm, Dy = 200MmMm, D3 = 156mMm, Dy = 122mMm, Dy =
176MmM, Dg = 126MMm.

Tommuua mucko: Hy = 13mMm, Hy = 17vmm, Hy = 11vmm, Hy = dvm, Hy = 16MmM,
Hg = 13mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 63423

Kosddursnar auccunarmn npykunbi: b = 4 He /M.
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Dy Dy D3 Dy

Huamerpnr guckon: Dy = 130mm, Dy = 184mm, Dy = 114mm, Dy = 118mm, Dy =
188mmMm, Dg = 182mm.

Tommuua muckoB: Hy = 6mMm, Hy = 6mMm, Hy = dvm, Hy = 9vm, H; = Smm,
Hg = 15mM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 16523,

Koaddurmsnur guccnnanun npyRuubi: b = 3.6 He/M.
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BapuanT Ne42

Dy Dy Ds Dy

Huamerpnr guckon: Dy = 100mm, Dy = 128mmMm, D3 = 166mMm, Dy = 166MmM, Dy =
178mmMm, Dg = 112mm.

Tommuua mucko: Hy = 18mMm, Hy = 16mMm, Hy = 13mm, Hy = 6myM, Hy = 20MmM,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCIMOCTD PeaKINN HeJMHefiHof IPY>KUHBI OT eé pacTsxkenus: F(x) = 9713,

Koaddurmsnar guccnnanun npyxuubi: b = 0.4 He /M.
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BapuanT Ne43

Dy Dy Ds Dy

Huamerpnl guckon: Dy = 134vm, Dy = 104mm, D3 = 136mmMm, Dy = 176mMm, Dy =
144mm, Dg = 146MMm.

Tommuua guckos: Hy = 6mMm, Hy = 17um, H3 = 7Tmm, Hy = 6mM, H; = 19mM,
Hg = 13mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 48623

Koaddurmsnur guccnnanun npyuubi: b = 2.6 He /M.
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Dy Dy Ds Dy

Huamerpnl guckon: D = 182vm, Dy = 148mm, Dy = 116mMm, Dy = 164mm, Dy =
192mmMm, Dg = 200MMm.

Tommunua guckos: Hy = 19vm, Hy = 19vm, Hy = 14dmm, Hy = 20mm, Hy = 17MmM,
Hg = 20MmuM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 12823,

Koaddurmsnar guccnnanun npyxRuubi: h = 1.6 He /M.
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BapuanTt Ne45

Dy Dy D3 Dy

Huamerpnl guckon: Dy = 168mm, Dy = 174vm, Dy = 136mmMm, Dy = 102mMm, Dy =
112mMm, Dg = 166MM.

Tommunua puckos: Hy = 14dmm, Hy = 13mm, Hy = 16mMm, Hy = 17vmm, Hs = 18MM,
Hg = 9vm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

BaBUCIMOCTD PeaKIUN HeJMHefiHof NPY»KUHBI OT eé pacTsxkenus: F(x) = 7573

Koaddurmsnar guccnnanun npyuubi: h = 2.6 He /M.
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Dy Dy D3 Dy
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Huamerpnl guckon: D = 140mm, Dy = 172vm, Dy = 126mMm, Dy = 200mMm, Dy =
106MM, Dg = 184Mm.

Tommunua puckos: Hy = 15mmMm, Hy = 15mm, Hy = 13mmMm, Hy = 18mm, Hs = 13MmM,
Hg = 17Mmm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

BaBUCIMOCTD PeaKINN HeJMHefiHof IPY>KUHBI OT eé pacTsxKenus: F(x) = 6753,

Koaddurmsnar guccnnanun npyRuubi: h = 2.4 He /M.
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Dy Dy D Dy

Huamerpnl guckon: D = 192vm, Dy = 132vm, D3 = 154mm, Dy = 148mm, Dy =
182mmMm, Dg = 132Mm.

Tommuua auckos: Hi = 10mMm, Hy = 20mMm, Hy = 11mMm, Hy = 9um, H; = SmmM,
Hg = 6Mmm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCIMOCTD PeaKIUN HeJMHefiHof IPY>KUHBI OT eé pacTsixKenus: F(x) = 876a3.

Koaddurmsnur guccnnanun npyRuubi: b = 3.6 He/M.
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BapuanTt Ne48

D, Dy Ds Dy

Huamerpnr guckon: Dy = 110mm, Dy = 110mm, D3 = 168mm, Dy = 140mMm, Dy =
196MmM, Dg = 162MMm.

Tommuua auckos: Hi = 20mMm, Hy = 8vmm, Hy = dvm, Hy = 11mm, H; = 20MmM,
Hg = 20MmuM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 56923

Koabdurmsnur guccnnanun npyuubi: h = 3.4 He/M.
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BapuanTt Ne49
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Huamerpnr guckon: D = 180mm, Dy = 150MmmMm, D3 = 188mm, Dy = 142mm, Dy =
132mmMm, Dg = 128Mmm.

Tommuua guckos: Hy = dSmMm, Hy = 12mm, H3 = 14mm, Hy = dSumMm, H; = SmmM,
Hg = 10MmmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.
3aBUCIMOCTD PeaKINN HeJMHefiHof IPY>KUHBI OT eé pacTsxKenus: F(x) = 41723,

Kosddurmsnr auccunarun npyKunbi: b = 2 He/M.
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BapuanT Ne50

Dy Dy Ds Dy

Hunamerprl guckos: Dy = 122mm, Dy = 102vm, Dy = 172mMm, Dy = 128MmM, Dy =
200mM, Dg = 114mm.

Tommunua mucko: Hy = 20mM, Hy = 12vmMm, Hy = 11vmm, Hy = 9vm, Hy = 14mmM,
Hg = 11mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

BaBUCIMOCTD PeaKInN HeJMHefiHof IPY>KUHBI OT eé pacTsxkenus: F(x) = 2973,

Koaddurmsnar guccnnanun npyxuubi: h = 0.6 He /M.
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BapuanT Ne51

Dy Dy Ds Dy

Huamerpnl guckon: Dy = 158mm, Dy = 140Mmm, D3 = 136mmMm, Dy = 178mmMm, Dy =
118mmMm, Dg = 194Mmm.

Tommuua auckos: Hi = 20mMm, Hy = 14mm, H3 = 6mMm, Hy = 10mMm, H; = S8mM,
Hg = 20MmuM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKUHBI OT €6 pacTsikenus: F(x) = 12323,

Koabdurmsnur guccnnanun npyxRuubi: h = 1.4 He /M.
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BapuanT Ne52

D, D, Ds Dy
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Huamerpnl guckon: Dy = 180mm, Dy = 116mm, D3 = 200mmMm, Dy = 144mm, Dy =
190mmMm, Dg = 126MMm.

Tommuua mucko: Hy = 17mMm, Hy = 18mmMm, Hy = 6mm, Hy = 13mm, Hy = 17MmM,
Hg = Tvm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.
3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 79823

Koadbdurmsnar guccnnanun npyxuubi: b = 0.8 He /M.
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BapuanT Ne53

Dy Dy Ds Dy

Huamerpnr guckon: Dy = 114vm, Dy = 144mm, Dy = 200mMm, Dy = 110mMm, D5 =
150mmMm, Dg = 156MMm.

Tommuua guckos: Hy = dSmMm, Hy = 9mm, Hy = 6mm, Hy = 17mMm, Hy; = 20MmM,
Hg = 16MmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 83623

Koaddurmsnur guccnnanun npyxRuubi: b = 0.8 He /M.
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Huamerpnl guckon: D = 188mm, Dy = 120MmmMm, D3 = 152mmMm, Dy = 168mmMm, Dy =
162mMm, Dg = 128Mmm.

Tommuua mucko: Hy = dmm, Hy = 10mMm, Hy = 16mMm, Hy = 19vmMm, Hy = 17MmM,
Hg = Tvm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 42223,

Koaddurmsnar guccnnanun npyxRuubi: b = 3.6 He /M.
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Hunamerprr guckon: Dy = 124mm, Dy = 182vmMm, Dy = 154mm, Dy = 184mm, Dy =
192mmMm, Dg = 194Mm.

Tommuua mucko: Hy = 16mM, Hy = 16mMm, Hy = 11mm, Hy = dvm, Hs = 16MmM,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 92523

Koaddurmsnar guccnnanun npyuubi: b = 3.8 He/M.
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BapuanTt Ne56

Huamerpnl guckon: D = 146mm, Dy = 112vmm, Dy = 148mm, Dy = 174mm, Dy =
194mm, Dg = 100MMm.

Tommunua guckos: Hy = 14mm, Hy = 9um, H3 = dmm, Hy = 13mmMm, H; = SmmM,
Hg = 20MmuM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 23123

Koadbdurmsnur guccnnanun npyutbi: h = 2.8 He/M.
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BapuanTt Ne57

Q

Huamerpnr guckon: D = 162vm, Dy = 194mm, Dy = 200mMm, Dy = 166MmM, Dy =
186mmMm, Dg = 166MM.

Tommuua auckoB: Hi = 9vm, Hy = 11lvmm, Hy = 9vm, Hy = 12mm, H; = 12MmM,
Hg = 13mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 66123

Koadbdurmsnur guccnnanun npyRutbi: h = 3.2 He/M.
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BapuanT Ne58

D, Dy Ds Dy

Huamerpnl guckon: D = 126Mm, Dy = 168mm, D3 = 192mm, Dy = 190mMm, Dy =
130mmMm, Dg = 186MMm.

Tommunua puckos: Hy = 15mm, Hy = 20mm, Hy = 17vmm, Hy = 15Mmm, Hy = 14mmM,
Hg = 11mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 76023

Koaddurmsnr guccnnanun npyRutbi: h = 2.2 He /M.
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BapuanTt Ne59

D, D, Ds Dy

Huamerpnl guckon: Dy = 198mm, Dy = 128mm, D3 = 198mm, Dy = 156mMm, Dy =
182mmMm, Dg = 172MMm.

Tommuua auckos: Hi = 15mm, Hy = 8mm, Hy = Tvmm, Hy = 19vMm, H; = 10MmM,
Hg = 18mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 78923

Koabdurmsnur guccnnanun npyuubi: b = 3.8 He/M.
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BapuanaTt Ne60
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Huamerpnl guckon: Dy = 170mm, Dy = 124vm, D3 = 164mm, Dy = 170mMm, Dy =
192mmMm, Dg = 140MwMm.

Tommuua mucko: Hy = 10mM, Hy = 18mmMm, Hy = 13mm, Hy = 9vm, Hy = 12mM,
Hg = 20MmuM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 24923

Koaddurmsnar auccnnanun npyxRuubi: b = 0.4 He /M.
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BapuanT Ne61

Dy Dy Ds Dy

Huamerpnr guckon: Dy = 100mm, Dy = 136mm, D3 = 150mmMm, Dy = 158mmMm, Dy =
134mmMm, Dg = 158Mmm.

Tommunua puckos: Hy = 10mMm, Hy = 18mm, Hy = 16mMm, Hy = 20mMm, Hs = 19MmM,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 76623

Kosddursnar auccunarmn npykunbi: b = 4 He /M.
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BapuanTt Ne62

Dy Dy Ds Dy

Huamerpnr guckon: D = 120mm, Dy = 120mmMm, D3 = 134mm, Dy = 148mm, Dy =
122mmMm, Dg = 178Mmm.

Tommuua auckos: Hi = dbvmm, He = 12mm, Hy = 15mm, Hy = 9vm, H; = 10MmM,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKUHBI OT €6 pacTsikenus: F(x) = 22023

Koaddurmsnur guccnnanun npyxuubi: b = 0.4 He/M.
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BapuanTt Ne63

Dl D2 D3 D4
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Huamerpnl guckoB: D = 156Mm, Dy = 164mm, Dy = 174mm, Dy = 120mMm, Dy =
136mMm, Dg = 138Mmm.

Tommuua auckos: Hi = 10mMm, Hy = 16MmMm, H3 = 8mm, Hy = 14mm, H; = 9mm,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.
3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 380z3.

Koadbdurmsnur guccnnanun npyRutbi: h = 2.2 He /M.
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BapuanTt Ne64

Dy Dy Ds Dy
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Huamerpnl guckon: Dy = 158mm, Dy = 104mm, D3 = 192mm, Dy = 196mMm, Dy =
102mMm, Dg = 128Mmm.

Tommuua mucko: Hy = 17mMm, Hy = 13mmMm, Hy = 18mm, Hy = 16MmM, Hy = 6MmM,
Hg = 11mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 65823

Koaddurmsnar guccnnanun npyxRuubi: h = 1.6 He /M.
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Dy Dy Ds Dy
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Huamerpnl guckon: Dy = 150mm, Dy = 174vm, D3 = 100mMm, Dy = 136mMm, Dy =
198mmMm, Dg = 126MMm.

Tommunua puckos: Hy = 17vmm, Hy = 20mmMm, Hy = 16mMm, Hy = 16MMm, Hs = 19MmM,
Hg = 20MmuM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 31323

Koadbdurmsnar guccnnanun npyxRuubi: b = 0.2 He /M.
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BapuanTt Ne66

Dy Dy D3 Dy

—]

Huamerpnl guckon: D = 126Mmm, Dy = 162vmm, Dy = 124mm, Dy = 186mmMm, Dy =
176MmM, Dg = 166MM.

Tommuua auckos: Hi = 13mm, Hy = 18mm, H3 = 9mm, Hy = 18mm, H; = 6mM,
Hg = 6Mmm.

[LnorHocTh MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCIMOCTD PeaKIUN HeJMHefiHof IPY>KUHBI OT eé pacTsKenus: F(x) = 6273

Koaddurmsnur guccnnanun npyRuubi: b = 3.6 He/M.
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BapuanTt Ne67

Dy Dy Ds Dy

Huamerpnl guckon: D = 164vm, Dy = 162vmm, Dy = 186mmMm, Dy = 134mm, Dy =
150mmMm, Dg = 156MMm.

Tommuua auckos: Hi = 13mm, Hy = 20mMm, H3 = 6mMm, Hy = 8mm, H; = 20MmM,
Hg = 8mwm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKUHBI OT €6 pacTsikenus: F(x) = 85823

Koaddurmsnur guccnnanun npyxRuubi: h = 1.8 He /M.
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BapuanTt Ne68

D, D, Ds Dy

Huamerpnl guckon: D = 146mm, Dy = 144vm, Dy = 128mmMm, Dy = 124mm, Dy =
124y, Dg = 142mM.

Tommuua mucko: Hy = 18mMm, Hy = 10mMm, Hy = Tvm, Hy = 14mm, Hy = 10MmM,
Hg = 10MmmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 12423

Koaddurmsnar auccnnanun npyxRuusi: b = 1.4 He /M.
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Dy Dy Ds Dy

Huamerpnr guckon: Dy = 114vm, Dy = 126mm, Dy = 128mm, Dy = 176MmMm, Dy =
110mMm, Dg = 128Mmm.

Tommuua auckos: Hi = 20mMm, Hy = 13mm, H3 = 16mMm, Hy = 6mMm, Hs = Ty,
Hg = 17Mmm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

BaBUCIMOCTD PeaKIUN HeJMHefiHof IPY>KUHBI OT eé pacTsxKenus: F(x) = 244a3.

Koadbdurmsnur guccnnanun npyRutbi: h = 2.2 He /M.

78



BapuanT Ne70

Dy Dy Ds Dy

Huamerpnl guckon: Dy = 178mm, Dy = 174vm, D3 = 200mMm, Dy = 168mm, Dy =
112mmM, Dg = 142MmM.

Tommuua auckos: Hy = 16mMm, Hy = 12mm, H3 = 6mMm, Hy = 14mm, H; = S8mmM,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKUHBI OT €6 pacTsikenus: F(x) = 54923

Koabdurmsnur guccnnanun npyxRuubi: b = 1.2 He /M.
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BapuanT Ne71

Dy Dy Ds Dy

Huamerpnr guckon: D = 132vm, Dy = 192mm, Dy = 136mMm, Dy = 180mMm, Dy =
184mm, Dg = 124mm.

Tommuua auckos: Hi = 19vm, Hy = 19mm, H3 = 9mm, Hy = Tvmm, Hs = 14mmM,
Hg = 20MmuM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 11523,

Koaddurmsnur guccnnanun npyuubi: b = 2.6 He /M.
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Huamerpnl guckoB: Dy = 174vm, Do = 128mm, Dy = 142mm, Dy = 112mMm, Dy =
186mmMm, Dg = 182mm.

Tommuua mucko: Hy = 17mMm, Hy = 11vmm, Hy = 13mm, Hy = 13mMm, Hy = 9mm,
Hg = 12mM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 890z3.

Koaddurmsnar guccnnanun npyxRuubi: h = 1.8 He /M.
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BapuanTt Ne73

Dy Dy D3 Dy

Huamerpnl guckoB: D = 188mm, Dy = 152mmMm, Dy = 140mm, Dy = 102mMm, Dy =
134mm, Dg = 130Mm.

Tommuua mucko: Hy = 19mM, Hy = 9mm, Hy = 20mMm, Hy = 10mMm, Hy = 12MmM,
Hg = 10MmmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 10323,

Koadbdurmsnar guccnnanun npyxRuubi: b = 0.2 He /M.
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Dy Dy D3 Dy

Huamerpnl guckon: Dy = 172vmm, Dy = 196mm, D3 = 166mMm, Dy = 158mmMm, Dy =
148mmMm, Dg = 178Mmm.

Tommuua auckos: Hi = 18mm, Hy = 9vm, Hy = 20mm, Hy = 16MmMm, H; = SmM,
Hg = 18mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 91623

Kosddurmsnar auccunarmn npykunbi: b = 4 He /M.
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BapuanT Ne75

Dy Dy Ds Dy

Huamerpnr guckon: D = 140mm, Dy = 148mm, Dy = 154mm, Dy = 102mMm, Dy =
122mmMm, Dg = 126MMm.

Tommunua puckos: Hy = 20mMm, Hy = 17vmm, Hy = 10mMm, Hy = 12vmm, Hy = 11mmM,
Hg = 11mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 19323,

Koaddurmsnar guccnnanun npyxRuubi: h = 1.6 He /M.
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BapuanTt Ne76

D, Dy Ds Dy

Huamerpnr guckon: Dy = 112vmm, Dy = 178mmMm, Dy = 128mm, Dy = 168mMm, D5 =
106mM, Dg = 112MMm.

Tommuua mucko: Hy = 10mMm, Hy = 11vmm, Hy = 16mMm, Hy = 14mM, Hy = SmM,
Hg = 13mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 50523

Koaddurmsnar guccnnanun npyxRuubi: h = 1.8 He /M.
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Huamerpnr guckon: D = 104mm, Dy = 180MmmMm, D3 = 162mMm, Dy = 154mm, Dy =
166MmM, Dg = 200MMm.

Tommuua guckos: Hy = 9mm, Hy = 8mm, Hy = 19mMm, Hy = 6MmMm, H; = 18MmM,
Hg = 8mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

BaBUCIMOCTD PeaKIUN HeJMHefiHof IPY>KUHBI OT eé pacTsKenus: F(x) = 9573,

Koabdurmsnur guccnnanun npyxuubi: b = 0.6 He /M.
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Dy Dy D3 Dy

Huamerpnl guckoB: Dy = 174vm, Dy = 112vmm, Dy = 140mm, Dy = 106MmM, D5 =
130mmMm, Dg = 110Mm.

Tommuua guckos: Hy = 9mm, Hy = 20mmMm, H3 = 1bmm, Hy = Tyvm, H; = SmmM,
Hg = 6Mmm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 28523

Koabdurmsnur guccnnanun npyxuubi: b = 0.6 He /M.
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Huamerpnr guckon: D = 128vm, Dy = 188mm, D3 = 168mm, Dy = 116MmMm, Dy =
132mmMm, Dg = 142mvm.

Tommuua guckos: Hy = 8mm, Hy = Tmm, Hy = 16mMm, Hy = TvMm, Hy = 16MmM,
Hg = 12mM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

BaBUCIMOCTD PeaKInN HeJMHefiHof IPY>KUHBI OT eé pacTsxKenus: F(x) = 8273,

Koabdurmsnur guccnnanun npyuubi: b = 3.8 He/M.
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Huamerpnr guckon: Dy = 130mm, Dy = 174mm, D3 = 152mm, Dy = 186mMm, Dy =
122mmMm, Dg = 146MMm.

Tommuua mucko: Hy = 12mMm, Hy = dSmMm, Hy = 10mMm, Hy = 14mm, Hy = 17MmM,
Hg = 18mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 60223

Koaddurmsnar guccnnanun npyxRuubi: h = 1.6 He /M.
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Dy Dy Ds Dy

Huamerpnl guckon: D = 148mm, Dy = 136mm, D3 = 140mmMm, Dy = 172mm, Dy =
192mmMm, Dg = 146MMm.

Tommuua guckos: Hy = 10mMm, Hy = 8mm, Hy = 6mm, Hy = TvMm, Hy = Ty,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 74923

Kosddursnar auccunarmn npykunbi: b = 4 He /M.
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Huamerpnl guckon: Dy = 108mm, Dy = 136mm, D3 = 140mmMm, Dy = 140mMm, Dy =
140mmMm, Dg = 190MmMm.

Tommuua auckos: Hi = 12mm, Hy = 13mm, Hy3 = Tvmm, Hy = 11mMm, H; = S8mmM,
Hg = 10MmmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

BaBUCIMOCTD PeaKIUN HeJMHefiHof IPY>KUHBI OT eé pacTsxkenus: F(x) = 3973,

Koabdurmsnur guccnnanun npyxRuubi: b = 1.6 He /M.
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Huamerpnl guckon: D = 138mm, Dy = 136mm, D3 = 194mm, Dy = 164mm, Dy =
130mmMm, Dg = 158Mmm.

Tommuua mucko: Hy = 7Tvmm, Hy = 13mMm, Hy = 13mm, Hy = 18mm, Hy = 18MmM,
Hg = 5mwm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 70223

Koaddurmsnr guccnnanun npyRutbi: h = 2.2 He /M.
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BapuanTt Ne84

Dy Dy Ds Dy

Huamerpnl guckon: Dy = 108mm, Dy = 124mm, Dy = 174mm, Dy = 180mMm, Dy =
156mM, Dg = 178MmmMm.

Tommuua auckoB: Hi = 6mMm, Ho = 19vm, Hy = Tvm, Hy = 11mm, H; = 20MmM,
Hg = bvm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 84423

Kosddurmsnar auccunarmn npykunbi: b = 4 He /M.
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BapuanTt Ne85

D, Dy Dy

Huamerpnl guckon: Dy = 154vm, Dy = 174vm, Dy = 108mmMm, Dy = 170mMm, Dy =
104mm, Dg = 198Mmm.

Tommuua mucko: Hy = 15mMm, Hy = 13mmMm, Hy = 12mm, Hy = dvm, Hy = 11mmM,
Hg = 14mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 36123

Koaddurmsnar guccnnanun npyuubi: b = 3.8 He/M.
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BapuanT Ne86

Dy Dy Ds Dy

Huamerpnl guckon: Dy = 170mm, Dy = 156mm, Dy = 188mmMm, Dy = 118mmMm, Dy =
188mmMm, Dg = 166MM.

Tommuua guckos: Hy = 7Tmm, Hy = 8mm, Hy = 13mMm, Hy = 8mMm, H; = 18MmM,
Hg = 11mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 33123

Koadbdurmsnur guccnnanun npyRuubi: h = 2.4 He /M.
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BapuanTt Ne87

Dy Dy Ds Dy

Huamerpnl guckon: D = 132vm, Dy = 120mm, D3 = 174mm, Dy = 188mmMm, Dy =
194mmMm, Dg = 124mm.

Tommuua guckos: Hy = 6mMm, Hy = dmM, Hy = 16mMm, Hy = Tmm, Hy = 12MmM,
Hg = Tvm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKUHBI OT €6 pacTsikenus: F(x) = 56223

Kosddurmsnar auccunarmn npykunbi: b = 4 He /M.
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BapuanT Ne88

Dy Dy Ds Dy

Huamerpnl guckon: Dy = 170mm, Dy = 154mm, D3 = 168mmMm, Dy = 182mmMm, Dy =
152mmMm, Dg = 192Mm.

Tommuua guckos: Hy = 8mm, Hy = Tmm, Hy = 16mMm, Hy = 13mmMm, H; = 6mM,
Hg = 16MmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 31623

Koadbdurmsnur guccnnanun npyutbi: h = 2.8 He/M.
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BapuanT Ne89

Dy Dy Ds Dy

Huamerpnl guckon: Dy = 132vm, Dy = 182mm, D3 = 142vmm, Dy = 142mm, Dy =
198mmMm, Dg = 160MM.

Tommuua auckos: Hi = 12mm, Hy = 9vm, Hy = 10mm, Hy = 8mm, H; = 15MmM,
Hg = 17Mmm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 58223

Koabdurmsnur guccnnanun npyxuubi: b = 0.6 He /M.
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BapuanTt Ne90

Dy Dy Ds Dy

Huamerpnl guckon: Dy = 200mm, Dy = 138mm, D3 = 136mmMm, Dy = 170mMm, Dy =
164mmMm, Dg = 126MMm.

Tommuua guckos: Hy = 14dmm, Hy = 6mmMm, H3 = 17vm, Hy = Tyvm, H; = 6mM,
Hg = 11mmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 4kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 99523

Koaddurmsnur guccnnanun npyuubi: b = 2.6 He /M.
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BapuanT Ne91

Dy Dy Ds Dy

Huamerpnl guckon: Dy = 174vm, Dy = 124vm, D3 = 198mm, Dy = 126mMm, Dy =
182mmMm, Dg = 130Mm.

Tommuua mucko: Hy = 11mMm, Hy = 1bmmMm, Hy = 18mm, Hy = 11mMm, Hy = S8mM,
Hg = 13mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.

3aBUCIMOCTD PeaKInN HeJMHefiHof IPY>KUHBI OT eé pacTsxkenus: F(x) = 1473,

Koaddurmsnar auccnnanun npyxRuubi: b = 0.4 He /M.
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BapuanTt Ne92

Dy Dy D3 Dy

Huamerpnl guckon: Dy = 172vmm, Dy = 184mm, D3 = 132mm, Dy = 178mmMm, Dy =
116MmMm, Dg = 120MMm.

Tommuua muckoB: Hy = 8mm, Hy = 6mMm, Hy = 6mm, Hy = 6mMm, Hy = 9mm,
Hg = 10MmmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 64523

Kosddurmsnar auccunarmn npykunbi: b = 4 He /M.
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BapuanTt Ne93

Dy Dy Ds Dy

Hunamerprl guckos: Dy = 142mm, Dy = 140Mmm, Dy = 184mm, Dy = 174mm, Dy =
170mMm, Dg = 190MmMm.

Tommuua guckos: Hy = 16mMm, Hy = 9um, H3 = 17vm, Hy = dSumMm, H; = 9mm,
Hg = 13mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 30023.

Kosddurmsnr auccunarmn npykunbi: b = 3 1/ M.
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BapuanTt Ne94

Dy Dy Ds Dy

Huamerpnl guckon: D = 102vmm, Dy = 192vmm, Dy = 106mMm, Dy = 176mMm, Dy =
192mmMm, Dg = 176MMm.

Tommuua auckos: Hi = 11lmm, Hy = 9vm, Hy = 14dmm, Hy = 9vm, H; = 15mM,
Hg = 10MmmM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON Py KIHBI OT €6 pacTsikenus: F(x) = 28213

Koaddurmsnur guccnnanun npyxRuubi: b = 0.8 He /M.
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BapuanT Ne95

Dy D, Ds Dy

Huamerpnl guckon: Dy = 116Mm, Dy = 138mm, D3 = 184mm, Dy = 164mm, Dy =
198mmMm, Dg = 100MMm.

Tommunua puckos: Hy = 16mMm, Hy = 18mm, Hy = 12mm, Hy = 12vmm, Hy = 20MmM,
Hg = 16MmuM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 50623

Koaddurmsnar guccnnanun npyRuubi: h = 2.4 He /M.
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BapuanTt Ne96

Dy Dy Ds Dy

Huamerpnr guckon: Dy = 200mm, Dy = 134mm, D3 = 190mm, Dy = 104dmm, Dy =
192mmMm, Dg = 110MMm.

Tommunua mucko: Hy = dmm, Hy = 14mm, Hy = 10mMm, Hy = 15mmMm, Hy = 20MmM,
Hg = Tvm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 5Kr.

3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 4383,

Koaddurmsnar guccnnanun npyuubi: b = 3.8 He/M.
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BapuanTt Ne97

Jolle:
= o

Huamerpnr guckon: Dy = 120mm, Dy = 190mm, D3 = 106mMm, Dy = 118mm, Dy =
184mm, Dg = 194mm.

Tommuna mucko: Hy = 9vm, Hy = 13mm, Hy = 19vm, Hy = 10mmMm, H; = 10MmM,
Hg = 13mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Dy

Macca rpysa: M, = 3Kr.
3aBUCIMOCTD PeaKInN HeJMHefiHof IPY>KUHBI OT eé pacTsxkenus: F(x) = 47623

Koaddurmsnar auccnnanun npyRuubi: h = 2.8 He /M.
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BapuanT Ne98

D, D, Ds Dy

Huamerpnl guckon: D = 156Mm, Dy = 138mm, D3 = 198mmMm, Dy = 138mmMm, Dy =
164mmMm, Dg = 128Mmm.

Tommuua mucko: Hy = 10mMm, Hy = 12vmMm, Hy = 14vmm, Hy = 11mMm, Hy = S8mM,
Hg = 17Mmm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 2Kr.

3aBUCIMOCTD PeaKINN HeJMHefiHof IPY>KUHBI OT eé pacTsxkenus: F(x) = 57923,

Koaddurmsnar guccnnanun npyxRuubi: h = 1.6 He /M.
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BapuanT Ne99

Dy Dy Ds Dy

Huamerpnl guckoB: Dy = 176mm, Dy = 142vm, Dy = 152mm, Dy = 170mMm, Dy =
182mmMm, Dg = 142mvm.

Tommuua muckoB: Hy = 19mMm, Hy = 18mmMm, Hy = 19vm, Hy = Tvmm, Hs = 13MmM,
Hg = 15mM.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 3Kr.

3aBUCIMOCTD PeaKIUN HeJMHefiHof IPY>KUHBI OT eé pacTsxKenus: F(x) = 2783,

Koaddurmsnar guccnnanun npyxRuubi: h = 1.2 He /M.
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BapuanT Ne100

D1 D2 D3 D4

Huamerpnr guckon: Dy = 100mm, Dy = 130mmMm, D3 = 114mm, Dy = 108mMm, D5 =
118mmMm, Dg = 134Mm.

Tommuua mucko: Hy = 11mMm, Hy = 13mmMm, Hy = 11vmm, Hy = 15MmM, Hy = S8mM,
Hg = 19mm.

[LnorHocTs MaTepuasa auckoB: p = 7500kr/ M.

Macca rpysa: M, = 1kr.
3aBUCHMOCTH PEAKINN HEeJIMHEHHON MPYKIUHBI OT €6 pacTsikenus: F(x) = 70423

Koaddurmsnar guccnnanun npyxRuubi: h = 1.8 He /M.
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[Tpunoxxenue A

ITpumep BbIMOJHEHUS KOHTPOJIBHOI pPabOThI

B maHHOM NpUIOYKEHWN MPUBOJNTCA MPUMEDP BBIOJHEHNS KOHTPOJBHON pa-
6ornl. B mporiecce nHammcanns mpuMepa KOHTPOJIbHON pabOTHI JIJisl TPOBEIEHUS BCEX

BBIUNCJICHU UCIIOIb30BaJICd MaTeMaTndecknii maker Matlab.
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1 Bnibop 3amanus

B coorBercTBUE C HOMEPOM BapHaHTa N=100 BbI6I/IpaeM MEXaHNIECKYIO CUCTE-

My U ee IapaMeTphl:

D1 D2 D3 D4

Junamerpnl guckoB: Dy = 100mMm, Dy = 130mMm, D3 = 114mm, Dy = 108mm, D5 =
118mmMm, Dg = 134Mm.

Tommuna mucko: Hy = 11mMm, Hy = 13mmMm, Hy = 11vmm, Hy = 15MmM, Hy = S8mM,
Hg = 19mm.

[LnorHoCTh MaTepuasa auckoB: p = 7500kr/ M

Macca rpysa: M, = 1kr.
3aBUCHMOCTH PEAKINN HEJIMHEHHON MPYKUHBI OT €€ pacTsikenus: F(x) = 70423,

Koabdurmsnur guccnnanun npyxRuubi: h = 1.8 He /M.

JIuct
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2 PaccyeTr oCHOBHBIX IIapaMeTPOB CHUCTEMbI

Paccunraem maccy jnuckoB. Macca i-oro jamka MoxKeT ObITh HaiijieHa 110 ¢op-

MyJIe:
D?
Torma macca I1MCKOB OyzeT:
11 1002
M; = 3.142 . — = 0.648kr.
=3 750051105 = 0-648xr
13 1302
My = 3.142 - T500- o5 = 1.204kr
11 1142
My = 3.142 - — = (0.842xr.
3 = 3.142 - T500 55 = 0.842r
15 1082
My =3.142 - 7500— ——— = 1.031kr.
! 1034 - 10° s
8 1182
My = 3.142 - 7500— = 0.656xr.
’ 10°4- 100 o
19 1342
Mg = 3.142 - 7500—9 3 = 2.010xkr.

1034 - 106

Paccuntaem MmoMmeHT nHepun 1ucKoB. MoMeHT nHepum i-oro anKa MOXKeT ObITh Hali-

JIeH 110 popmy.ie:
2

-
Ji = 0.5M;— " (2)

Tora MOMEHT MHEPIMHU JUCKOB OYJIeT:

1002

Ji=0.5-0.648 —=5 = 0.810- 10~ %kr - M2,
Jo=0.5- 1.29441.3386 = 2.734 - 10 ’kr - M”.
J3=0.5- 0.84241‘1f;6 = 1.368 - 10 *kr - M”.
Ji=0.5- 1.03141.0536 = 1.503 - 10 *kr - M”.
J5 = 0.5 - 0.65641.1586 = 1.142 - 10 *kr - 0%,
Jo=10.5- 2.01041.??;6 = 4.511- 10 %k - M”.
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3 YcraHOBKa KMHEMATHYIECKUX COOTHOIIICHUIA

ITycts cucrema HaxouTcest B paBHoBecuu. QUeBUIHO, 9TO JJIs OIUCAHUST OTKJIO-
HEHHST CHCTEMbI OT ITIOJIOYKEHHsSI PABHOBECHUSI JIOCTATOYHO OJIHOI 000DOIIEeHHOI KOOp/ -
HaThl. BeibepeM B KadecTBe 0000IIEHHOI KOOPIMHATHI BEJINUNHY OTKJIOHEHUSI I'Py3a 0T
IIOJIOYKEHISI PABHOBECHUSI 1 0DO3HAYNM €ro Kak x1. byaeMm mojaraTh M0JI0KITEIbHBIM
HaIIPaBJICHUEM JIBIKEHUSI JIBUXKEHUE OT IOBEPXHOCTH 3eMJI. BeJnauHy pacTsizKeHust
HPY»KUHBI 0003HAUYNM KaK xo. ODO3HAYMM IMOBOPOT i-0T'0 JIMCKa Kak ¢;. Ilpu aTom
IIPUMEM B KauecTBe MOJIOXKUTEJILHOIO BpallleHHsI BpallleHnue IIPOTUB 9acoBOil CTPEIKN.
Mcrioib3yst pUCYHOK MeXaHUUYeCKO CUCTeMbI COCTaBUM CUCTEMY YPaBHEHUIT BbIparka-

IOIMUX KHHEMATHUYIECKYIO CBA3b 9JIEMEHTOB CHUCTEMBI:

.
R1¢1 = Ra¢,
P2 = @3,
R3p3 = — Ry,
b5 = 9o,
b6 = ¢1,
R5¢5 = 11,
| —HlePs = 22
PaSpeHH/IM CUCTEMY OTHOCHUTEJIbHO I'1:
y
05 = 71,
P2 = R%fﬁ,
b3 = 721,
{61 = 3?12353717 (3)
¢y = —%']3135901;
P = %12359317
Ty = —gf—gg

JIuct
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[IpomuddepennunpyeM moydeHHbIE BhIPAXKEHNS:

(

\

W1:¢1

= T,
Wy = o = R%Sffl,
w3 = g3 = g1,
Wi = Gy = — i,
ws = 5 = i,
we = ¢ = R?f%jla
By = —RLi.

CTOTON W MOXKET ObITh HaiijieHa 1o gpopMype:

T;

4 KuHeTnvdeckasi SJHEPTUsI CUCTEMbI

o Jin
2

Kunerndeckas sHeprus i-oro JincKa BPaIaloIerocs BOKPYT OCH € YTJIOBOIT da-

(5)

Torja ¢ yueroM paHee MoJIy YeHHBIX KHHEMATUIECKIX COOTHOIIEHUT (4), KUHeTHYeCKIe

SQHEPIun JNCKOB 6}/ﬂyT NUMETDb BN

(

\

T

Ry . \?
_ Jwp Jl(RlRE)wl)
- 2 2 )
1 . 2
Jows JQ(R?‘?“)
-2 2 )
1)
_ Jawi J3(Rsm1)
- 2 2 )
Jaw? J4(7R4R5:b1)
-2 2 )
1 2
_ Jswi J5(R5m1)
- 2 2
2
R .
_ Jewd JG(RU%E)M)

2

Kunernueckasi SHEPrusi rpysa MoyKeT ObITh HaiijieHa 1o (opmyJie:

Ty

_ Myiy
==L

143

Jlucr

Ne moxywm.

Ioamn.

Jlara
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TOFﬂa COBOKYITHasd KHMHETUYICCKaA IHEPTUA CUCTEMbBI PpaBHA!

I'=NT+hLh+T:3+Ti+T5+Ts+1, =

Ry - 2 1 - 2 1 - 2

h(agt)  R(&h) ()

- 9 + 9 + 9
Ry - 2 2

Ti (i) T (i) M3

9 9 + 9 Tty

-2
Brraecem % 3a CKOOKM, a BblparKeHle B CKOOKax obo3HaduM Kak I - Koadduiment

NHEPIUH. Toma KHMHETHYECKad JHEPIrud 6y,B;eT NUMETDh BU:

+

_|_

I
- (7)

mie I = J; (;f;) +J2< ) +J3 (RL> ( R4R) +.J5 (RL> +Js <R1R >2+Mg.

Haiinem unciiennoe snadenne I:

I =0.810 -

65 - 103 2+
50 - 103 - 59 - 10-3

o
()
clte)
15031 ( o7 10° )+
(!
o

+2.734.1073

+1.368-1072

54 -1073-59 . 1073

59 - 10~ 3)

651073
50-10=3-59 - 103

+ 1.142 -1

2
+4.511 - ) + 1 = 5.5705kr.

5 lloreHnuajbHasi SHEepPrus CUCTEMBI

HOTGHLH/I&HBH&H QHEPI'NA CHUCTEMBI COCTOUT M3 JIBYX CJlal'a€MbIX: IIOTCHIMAJIb-

HOIT SHEPIUU I'py3a B I0JIE CUJIbI TSAXKECTH U MOTEeHIHaJIbHONH SHeprun npyKuHbl. C

JIuct
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y4IeTOM BBIOpaHHO 006001enHoil KOOpINHATHI TIEPBOE CJlaraeMoe MOXKET OBITH OITpe-
JIeJIEHO 110 popMYyIIe:
Py = M,gx;.

rje g ~ 9.8 - yckopenue cBoOOHOIO TaJIeHUs.

Jl1st moJtydennst BTOPOTO CJaraeMoro HeoOXOIUMO OCYIIECTBUTEH NHTETPUPOBAHKE CH-
JIbI PEAKIINN IIPYZKUHBI [IPU €€ C2KATUU U3 TEKYIIECr0 COCTOAHUSA B COCTOAHUE C HYJIEBOI
MOTEHINAJIBLHON SHeprueil. 3a coCTOSHUE MPYYKUHBI ¢ HYJIEBOI MOTEHIINAIbHON SHEp-
rueil IpuMeM e€ eCTECTBEHHOEe COCTOSIHUE, TO €CTh KOTJIa BEJIMYNHA PACTIAKEHNs PaBHA
Hy/10. Torna moreHnuaabHast SHEPTUA TPYKUHBI ¢ YI€TOM BBEJIEHHOT'O PaHee Ollpe/ie-

JIeHus xo OyJer:

0 0 1
704
P, = —/ F(x9)dxy = —/ 704x3dwy = 4x2.

2

Torja mnoreHnaIbHas SHEPIUsl CHCTEMbI OYIeT UMeThb CJIeIYIONN BII;:

70425
T

SameHnnM Bce IIEpEMEHHBIE Ha O606H.[6HHI)I€ KOOpAHaThbl C Y9€TOM YCTaHOBJICHHBIX

P:Pg+P5:Mgg£U1+

paHee KHHEMATHIECKNX COOTHOIIEHH (3):

4
704 (et af

4

P = M,gxi +

s ynobera 3ammcu BBejieM obozHadeHne C':

RoRg\* _ou (65 1073 .67 - 1073
R1R5 50-10-3-59-10-3

C y4€TOM 3TOI'O 0003HaAYCHIS IIOTEHIIMaJIbHasd dHEPI'ugd CUCTEeMbI ITPpUMET BUJI:

C 4
P:Mgga:1+%.

4
C =704 (— ) = 3343.7764.

6 /[duccunaruBHas pyHKius Pejes

Huccunanusa B cucremMe oOYCJOBJIEHA HAJUINEM JIMCCUITATUBHBIX CHJI CO CTO-

POHBI IIPY2KWHBI. YunurbiBag 4TO OJIMH KOHEIl IIPYXKHWHBI ABJIACTCA HCIIOABUZKHBIM, TO
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CKOPOCTb C}KaTI/IH/paCTEDKeHI/IH IIPY2KHUHLI OIIpEAE/IZA€TCA TOJILKO .’tg. C Y4€TOM 3TOI'O

nuccunaTuBHas GpyHkius Pejes Oyner mMeTb BUIL:
hi:?
R=-"2
2
Wi ¢ yaerom Bbipakenust (4):
2
RoR -2
B h <_RfR§> L1
5 .

st ynobcTBa 3amnucu BBejieM obo3HadeHue H:

RoRs\ > 65-1073-67- 1073\ 2
H=18(- —18(— — 3.9229.
( R1R5> < 50 - 10-3- 59 - 103

C ydeTom 9TOro 0003HAUEHUST TUCCUIIATUBHAST (DYHKIINSA CUCTEMBI IIPUMET BU/I:

Hi?

R=— (8)

7 Maremarndeckasg MoOJeJb CUCTEMBI

ILI[H COCTaBJICHIA MaTeMaTHYCeHCKOI MOJ€EJIN CUCTEMDBI UCIIOJIL3YEM YPaBHCHUA

Jlarpamxka 2-oro poja. Cucrema ypaBHEHU nUMeeT BUJI:

d (0L oL 0 (9)
dt \ 9g; g "
rje: ¢; - 0000IIeHHbIE KOOPAUHATDI;
(); - 00OOITEHHDBIE CUJIBL;
L - jarpaHkKuaH CHCTEMHBI.
CocraBum JlarpaH:kuaH CHCTEMBI:
Ii? Czd
L=T-P=="2_ Mg, — —1L
> 9911 T Y
Haiinem obobmennbie cuibl. C yaerom (8) 06obineHHast cuia OyaeT OmpeaeasaThes
BbIparKeHHeM:
QZ_@R _ 0 Hi? _ _Hi
011 ot; 2 '

JIuct
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BorancimumM Bce 4acTHbIE IIPOU3BOJHbLIE BXOAAIINE B COCTaB YPaBHEHNA ﬂanaH}Kai

oL o [Ii? Czt ,
dir Oy < 3~ Magmi = —1> i
4oL d
doL _d . .
Gior, R =1
oL 0 [Ii C
_ Moo~ CFY ot o8
(9:1:1 (9:191 ( 2 ggxl 4 ) gg Cxl

[Tojcrapisst mosydeHHbie Boipazkerust B (9) moJydaeM MaTeMaTudecKyt MOJe/Ib CH-

CTEMDI:
I3+ Hiy + Myg + Cx$ = 0. (10)

8 MaremaTndeckasi MOJieJIb JIMTHEAPMU30BaHHOII

CuCTEeMbIl

JL1s1 ocytiecTBIeHUs JTMHeapu3anny cucteMbl (13) Hafiem cTannoHapHyo TOY-

Ky. B crammonaprom pexknume (byHKIIMOHUPOBAHNUSI BCE IIPOM3BOIHBIE PABHBI HYJIIO:
q.l - 07 q.Q = 0.

C yuerom 31oro pasperinm cucremy (13):

0=q5,

, \ (11)
0=—7 (HC[Qk + Cqi° + Mgg) :

Hecunoxio BUAETDL, 9TO peHICHUEM IL&HHOfI CUCTEMBI 6}/£LYT ciaeayrommne SHa9YCHUA:

1/3
q;::—-(ﬂ%£> — —0.14311.

HYCTI) IIepeEMEHHbIE COCTOAHMA IIPEACTaBJICHHBI B BUJI€ CYyMMbI:

Q=4 +q, 2=0¢+ .

JIuct
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rae évl, C}é - Bapnallull COOTBETCTBYIOIINX IIEPEMEHHLIX B OKPECTHOCTHU CTAlITMOHAPHOI'O

COCTOAHULL. TOF,ZL& HNCXOJHad CUCTEMa IIPEACTaBJIACTCA B BUJEC:

~

(@ +q1) = ¢+ ¢,
(5 + @) =2 (H(gs + @) + Clg; +@)° + Myg) .

SRS

TaK KaK BBLITIOJIHAETCHA:
(G + @) = ¢ +3¢7°0 +34,0° + @,

C y4€TOM YCJIOBUA CTallMOHaPHOCTH (11) n HpeHe6peFaﬂ YJIEHaMM BbLICHICI'O IIOPsIKa

~2 ~3
mastoct (3¢7q1” = 0, ¢1° = 0) mostydaem JIMHEAPU30BAHHYIO CHCTEMY':

Q= 2

P ) (12)
@ =—7(H@+3¢°Cq) .

9 KomMmmbioTepHoe Moae/IMpoBaHue JUHAMUIKN

JI1s1 IpoBe/IeHNsT KOMITBIOTEPHOTO MOJIeINpoBaHust ipuBeieM cucremy (10)

dopme Ko, st 9T0r0 BBEJeM CJeyiome 0003HaTeHNA:
Q1 = T1, g2 = T1.

C yueToM BBeJIeHBIX 0003HAUECHMIT cucTeMa OyJIeT UMETh BUJI:

G1 = q2,

e (13
Q2= —7 (HQQ + Cq} + Mgg) .

[11st ocy1ecTBIeHNsT KOMITBIOTEPHOT'O MOJICTNPOBAHUS OY/IeM UCIIOIB30BATH ITPOTPAMM-

Hblit maker Matlab. JIuctuHr nmporpamMMbl OCyIIECTBIISIONIEN MOJIe/IMPOBaHIE:

function Start ()

H= 3.9229; T = 5.5705;
C = 3343.7764; Mg = 1;
g = 9.8;

xls = —0.14311;

JIuct
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Q0 = [x1ls + abs(x1ls)*0.1;0]; Tend = 11;
sets = odeset(’RelTol’ ;1e—6,’AbsTol’ ;1e—6);
[t,Q] = odel5s(@model,[0 Tend]|,QO0,sets);
x1I = Q(:,1); dx1 = Q(:,2);
plot(t, x1,’—k’, ’linewidth’, 1.5);
xlabel(’'t,_sec’); ylabel(’x 1’); grid on;
function dq = model(t,q)

dql = q(2);

dq2 = —(H = q(2) + C x q(1)"3 + Mgxg)/I;

dq = [dql;dq2];

end

Pezynprar unciaenHoro MoJeInpoBaHus IPUBEJeH Ha pucyHKe 1.

-0.125 | | | | |
-0131 .
-0.135 ﬂ .
< =014 g
-0.145 .
015 u g

_0155 1 1 1 1 1

0 2 4 6 8 10 12
t, sec
Pucynok 1 — Ilepexojnoit mporecc
JIuct
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10 KomMmmbiorepHoe MoaeMpoBaHue JUHAMIKN

J'[I/IHeapI/ISOBaHHOfI CCTEMDbI

Ocy1ecTBuM MOJIeIMPOBaHUE JIMHEAPU30BAHHOI cucTeMbl (12) mpu Taknx ke

Ha4daJIbHBIX YCJIOBUAX KaK N B CJIy4dYa€ MOACJIMPOBaHUA HEJIMHEITHOM CUCTEMBI. ILJI?{

9TOI'0 OIIpeJc/INM HX:

¢1(0) = ¢f +0.1]q7| = ¢ + @1(0), ¢2(0) =0 = g5 + ¢2(0).

Torja ¢ yderom (11):

¢:1(0) = 0.1]gr|, ¢2(0) = 0.

JIuCcTHHD TporpaMMbl OCYIIECTBIIAIONIEH MOJIe/IMpoBanne cucteMbl (12):

function Start2 ()

H = 3.9229;

I = 5.5705;

C = 3343.7764;

Mg = 1;

xls = —0.14311;

g = 9.8;

Q0 = [abs(x1s)*0.1;0];
Tend = 11;

sets = odeset(’RelTol’ ,1e—6,AbsTol’ ,1e—6);
[t,Q] = odelbs(@model,[0 Tend]|,Q0, sets);
x1 = Q(:,1) + x1s; dxl = Q(:,2);

plot(t, x1, '=k’, ’linewidth’, 1.5);
xlabel (’'t,_sec’); ylabel(’x 17); grid on;
function dq = model(t,q)

dql = q(2);
dg2 = —(H * q(2) + 3 % x1s"2 = C % q(1))/T;
dg = [dql;dq2];

end

Pesynbrar unc/iennoro Mojie TMpoBaHms MpUBeJIeH Ha PUCYHKe 2.

15.03.04.10000000.000 KP
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-0.125

0.13 )

-0.135

-0.14

-0.145

-0.15

-0.155

-0.16

6 8 10 12
i, sec

Pucynoxk 2 — IlepexojiHoil mporiecc JTUHEAPU30BaHHOM CHCTEMbI

SaKJII0UeHne

B xojie paboThl ObLJIO OCBOEHO IIPUMEHEHNE COBPEMEHHBIX METOJIOB MaTeMaTH-

CBRIAETECJIbCTBYET O KOPPEKTHOCTHU BBIIIOJTHEHOM JIMHEeapUu3aIllnuu.

YECKOTO MOJIEJIMPOBAHNS MEXaHNUEeCKUX CHCTEM, a TaKyKe OCYIIECTBJIEHUs] KOMITHIO-
TEPHOTO MOJICJINPOBAHUS JUHAMIIECKUX CUCTEM C UCIIOJIb30BAHIEM MPUKJIAJIHOIO Ma-
Temarndeckoro nakera Matlab. B pesysnbrare BbInoHEHUS PAaOOTHI OBLIO TOJTYIEHO
JIBe MaTeMaTHIecKre MOJIETN NCXOTHON MeXaHnuecKOi CUCTeMbl: HeJTMHeHas MOJIe b
1 JIMHeapu30BaHHasd MOjie/ib. KoMIbIOTepHOE MOJIeTUPOBAHNE TTPOJIEMOHCTPHPOBAJIO
CXOYKECTh MOBEJICHUS JaHHbIX crcTeM. [TorpennocTs fUHaAMUKI JINHEAP30BAHHON CHU-
cTeMbl 0 KoopjuHate 1 coctaBmia ~ 0.44293%, a no &1 ~ 3.6241% (norpentsocTs

OIEHUBAJIACH 110 aMILIITYIaM MepBoro Kojebanus). Masas BeJudnHa MOTPENTHOCTH

143

Jlucr

Ne moxywm.
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