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OBUIUE CBEJEHUS
Bo Bcex 3amavax, ecinu He yKazaHO MHOE, TPUHUMAETCS:

e nedopMalKi NPEaoIaraloTcs JUHEHHO-YTIPYTUMH;

® CONPOTHUBIIEHWE MATEPUAJIOB MPU PACTKEHUU U CKATUU CUUTAETCSA
OJINHAKOBBIM;

e COOCTBEHHBIN BEC KOHCTPYKIIMHM HE YUUTHIBAETCS,

® KOHIICHTpAIIUs HAMPSHKEHUH B CEUCHUSAX HE YUUTHIBACTCS,

® IpU pacyeTe Ha MPOYHOCTh HCIOIB30BAaTh METOJ JOIMYCKaeMbIX
HaIPSKESHUM.

[Ipn pemeHun 3agad HEOOXOIMMO IOJB30BaThCs MexayHapoIHON
cuctemoit emunun; (CH). B yacTHOCTH, enMHHUIIA HM3MEPEHUS CHUIIBI —
1 [xH] = 10® [H], exununa usMepenus Hanpskenuii — 1 [MITa] = 10° [[1a] u T.1.

Homep pacueTHON cXembl sl KaXJOW 3aJaud, €CIM HE YKa3aHO HHOE,
OepeTcst COTJIaCHO MOPSAAKOBOMY HOMEPY 00yYaroIIerocsi B CIIUCKE TPYTIIbI.

WcxonHpie JaHHBIC 711 PEIICHUS KaKI0M 3a/1auM, €CJIM HE YKa3aHO UHOE,
CTYJICHT JIOJKEH B3SITh U3 TAaOJIMI] B COOTBETCTBUU CO CBOMM JIMYHBIM HOMEPOM
BapuaHTa (IM(GPOM) — 4YETHIPEX3HAYHBIM YHCIOM U TMEPBBIMU YETHIPHMS
OykBamu pycckoro aidaputa. Yerblpex3HauHbId IHEPP CTYIASHT OepeT B
COOTBETCTBUM C HOMEPOM CBOEH 3a4eTHOM KHMKKU — YEThbIpe LU PbI, HAUMHAS C
nocieaHen udpsel, HarpuUMep:

HOMEp 3a4eTHOM KHHUKKH 6 1 09 6 3

YeThIpexX3HauHblid BapuaHT 3 6 9 0

UYeTtsipe OyKBBI pycckoro andaBuTa CiIeAyeT pPaclojoKUTh MO HOMEPOM
BAapUaHTa, HAIPUMED:

BapUaHT 3 6 9 0
OYKBBI A b B r

W3 xaxaoro BEPTHKAIBLHOTO CTOJOMA JIF0O0W Tabmuilbl, 0003HAYEHHOTO
BHU3Y ONpEeNeNIeHHON OyKBOI, HAaJ0 B3ATh TOJBKO OJHO YMCIIO, CTOSIIEEe B TOU
TOPU30HTATILHOM CTPOKE, HOMEP KOTOPOH COBMAAaeT ¢ MUPoi OyKBHI.

Pabora BemonHsercs Ha nuctax gopmara A4 (297 x 210 mm) ¢ oxHOM
CTOpPOHBI JucTa. Ha Bce MMCTBI TEKCTOBOTO JOKYMEHTAa HAHOCUTCSI BHYTPEHHSS

paMKa ¢ pazMepamu mosieit: ieBoe — 20 MM; HIDKHEE, BEpXHEe U IIPABOE —S MM.
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Kaxxnas 3amaya JIOMDKHA cojaepaTh B ceO€ CEeAyIOIIUE 3IIEMEHTHI:
TUTYJIbHBIN JIUCT, YCIOBHE 33/1a4, PEIICHHUE, paCUeTHO-TpapruuecKuil JIUCT.

Ha tutynpHOM mmcTe pabOThl JOKHBI OBITH OTOOpPA)KEHbI: Ha3BaHUE
BVY3a, nasBanume kadenappl, Ha3BaHUE JAUCLMIUIMHBI, HOMEpP pPAaCUETHO-
rpaduueckoil paboTel U ee Ha3BaHue, Bapuant, ®.N.O. cryaenra, yueOHas
rpynna, ®.1.0. npenonasarens.

[lepen pemieHueM Kaxxaoi 3ajadyud HEOOXOJAUMO MPUBECTU MOJHOCTHIO €€
YCJIOBHE C YUCJIOBBIMU JAaHHBIMH, COCTABUTh aKKYpPaTHBIM 3CKU3 B MaclTade u
yKa3aTh Ha HEM BCE BEJIMYMHbBI, HEOOXOIUMBIE JIJIs pacyera.

Pacuetnast yactb paOOThI JOJ’KHA OBITH BBIMOJIHEHA Ha JIMCTaX opmara
A4 (210x297 MM), CHIUTBHIX MEXAY COOOM B BHJI€ KHUTH.

['padpuueckyro yacTb pabOTHI CAENYET BBITOIHATE C COOJIIOIEHUEM MTPABUI
YepueHus OTAEIBHO OT pacyeTHoOM uyactu. Bce pacdyeTHble CXEMBI
BBIUEPUYMBAIOTCS B MacuiTabe ¢ yKa3aHMEM YHCIOBBIX 3HAYEHUH pa3sMepoB U
CUJIOBBIX (PaKTOPOB, MOTYYEHHBIX B COOTBETCTBUU C UCXOAHBIMH JIaHHBIMHU.

Periennie 10MKHO COMPOBOXKAATHCA KPATKUMH OOBSICHEHUSIMA M YETKUMHU
CXeMaMH, Ha KOTOPBIX JOJIKHBI OBbITh MOKa3aHbl BCE HEOOXOIUMbIE YMCIIOBBIC
BEJINYMHBIL.

[Ipu wucnonb3zoBaHun QGopMysa HEOOXOIMMO: Hamucatb GoOpMyiay B
OYKBEHHOM BBIPQKEHUH, IOJCTaBUTh YHCIIOBbIE 3HaueHUs B cucteme CU wu
IPUBECTU OKOHYATEIBHBIN PE3YNIbTAT C 003aTENbHBIM YKAa3aHUEM Pa3MEPHOCTH.

Breraucnenus JOJDKHBI COOTBETCTBOBATH HGO6XOI[HMOI>1 TOYHOCTH.
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1. PACYET BPYCA IIPU PACTSI) KEHUN-C/KATUN

s cTyneHdaroro npsMoJuHeHoro Opyca, nzo0paxeHnHoro Ha puc. 1.1,
Tpedyercs:

1) mocTpouTh 3M0py HopMalbHBIX cril N 1Mo ydacTkam Opyca;

2) MMOCTPOUTH AMIOPY HOPMATBHBIX HAIPSHKCHUH O

3) MOCTPOUTH IMIOPY MPOAOIBHBIX TIEPEMEIEHUN MTOTIEPEYHBIX CCUCHUN W,

4) TpoBEepHUTh BBHIMOJIHEHUE pPABEHCTBA pa0OThI BHEIIHUX CHI |
BHYTPEHHEHN NOTEHLIMAIBHON SHEPTUU Ae(POpMaLINH;

5) w©3 yCIOBUS MPOYHOCTH MMOAO00OpPaTh MHHHUMAIBHO JOMYCTUMYIO
BEJIMYMHY TUIONIAIA TTONIEPEYHOTO CEUCHUS A.

[TyHKTBI 1-3 BBIIOJHHUTEL B 0OIEM BHJE, BRIPA3UB HCKOMBIE BETUYUHBI N,
ocuW B 10X (, |, E, A. [Ipunsats: jymna li=k;-l, tHTeHCHBHOCTB paciipeieeHHON
Harpy3ku (i =a;'q, cocpemoroueHHas cwia P; =bi-ql, momane momepednoro
ceuenus A =cj-A.

[Ipu pacderax NPUHATH: WHTEHCUBHOCTH pACIPENCICHHON Harpy3Ku
q =10 xH/m, mmna | = 1 M, Mmogyss ynpyroctu nepsoro poga E = 2:10° MI1a,
noryckaemoe Harnpsbkenue [6] = 300 MITa.

Hcxoanble TaHHBIC U1 pacyeTa B3sATh U3 TaOomuIsl 1.1,

Taobmuma 1.1. McxoaHble JaHHBIE

(I:_"IF(I))I\(/)IEE kl k2 k3 a | A b 1 b2 C1 Co
0 1 2 3 (10 0 (15/30(15|1,0
1 151225/325| 0 (1,2/20(3,2|16]| 1,2
2 2 | 25(135(14| 0 (25(34|1,7|13
3 2512751375, 0 |16,30(36|18|14
4 3 3 4 118 0 (35(38/19|15
9) 351325425, 0 [20]4,0(4,0/20)| 1,6
6 4 | 35|45 (22| 0 (45(42|21)| 1,7
7 453,754,750 [24(50(4/4(22| 138
8 5 4 5 26| 0 [55/46(23|19
9 55[14,25|525| 0 ({28/6,0(48|24| 20

Al b B r A|lb | B | T
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2. PACYET CTATUYECKHU HEOIIPEJAEJIUMOI'O BPYCA IIPU
PACTAKEHUU-C/KATUN

JInst cTyneH4aToro npsiMoJauHERHOro Opyca, n300paxeHHoro Ha puc. 2.1,
TpedyeTcs:

1) mocTpouTs 3M0opy HopMalbHBIX cvil N 1o ydactkam Opyca,

2) MOCTPOUTH AIIOPY HOPMAIBHBIX HANPSIKEHUH G;

3) MOCTPOUTH IMIOPY MPOAOIBHBIX MEPEMEIIEHUN MTONEPEYHBIX CEUYCHUH W,

4) orpenenuTh 3anac MPOYHOCTH.

[IpuHATH: MOYJIL YIPYrocTH epsoro poaa E = 2.10° MIla, gomyckaemoe
Hanpspkerue [6] = 300 MITa.

Hcxoanblie TaHHBIC JIJIs pacyeTa B3sATh U3 Ta0mib! 2.1,

Tab6auma 2.1. VicxoaHble JaHHBIE

Homep Jnuna, M P, As, Az, a,
cTpoku [ | [ |, I, | kH cm? cMm? xkH/m

0 1 2 3 20 5 12 10

1 151225325 30 10 14 15

2 2 | 25|35 10 15 16 20

3 25 (2,75(3,75| 40 20 18 25

4 3 3 4 50 25 22 30

5 3,5132514,25| 60 30 24 35

6 4 13545 | 80 35 26 40

7 45 13,7514,75| 70 40 28 45

8 5 4 5 90 45 32 50

9 55 (4,25]5,25| 100 50 34 55

A b B r A b B
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3. PACYET CTATUYECKHU HEOIIPEJIEJTUMOM CTEPXKHEBOI
CUCTEMbI

CXEMA 1.

CrepxHeBas cucteMa, n300paxeHHast Ha puc. 3.1, COCTOUT U3 HEBECOMOTO
a0COJIIOTHO KECTKOTO Opyca, CBI3aHHOTO C IBYMs CTepkHsIMU. Tpedyercs:

1) onpeenuTh NPOIOIBHBIC CHUJIBI B CTEPIKHSIX;

2) oTIpeIeIuTh HOPMAJIbHBIC HAIIPSDKEHUS B CTEPIKHSX;

3)U3 yCJIOBUS TMPOYHOCTH ONPEACIUTh MHHUMAIBHO JIOMYyCTHMOE
3HAYCHHE TUIOMIAAN MTOMIEPEYHOr0 CEUEHUS A CTEPKHEM.

[TysxT 1 1 2 BBIMOJHUTE B O0ILIEM BUJE, BBIPA3UB HCKOMbIE BETUYHUHBI B
nonsx g, |, A.

[Mpunsate: mmHa | =ki°l, mmara | =1 M, cocpenorouennas cuna P; =a-l,
MOJyJIb YIIPYrocTH nepeoro poaa E = 2-:10° MIla, npeaen TeKyuecTn MaTepuaia
or =300 MIIa.

WcxomHble TaHHBIC T pacdyeTa B3sITh U3 Ta0muib 3.1.

Tab6auma 3.1. McxoaHble 1aHHbBIE

Homep g, Koaddunment 3amaca
a K1 ka ks
CTPOKH kH/Mm 0 TEKY4YEeCTH Nr
0 0,5 10 10| 20|15 1,4
1 0,6 15 1,1 121 |16 1,5
2 0,7 20 1,2 | 22 | 1,7 1,6
3 0,8 25 1,323 |18 1,7
4 0,9 30 14 12419 1,8
5 1,0 35 15| 25| 20 1,9
6 1,1 40 16 | 26 | 2,1 2,0
7 1,2 45 1,7 | 2,7 | 2,2 2,1
8 1,3 50 18 | 2,8 | 2,3 2,2
9 1,4 55 19 129 | 24 2,3
A b B r A b
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CXEMA 2.

s crepkHeBOit cucteMbl (puc. 3.2), cocrosiieil U3 Tpex CTepiKHEH,
KOTOPBIE C OJTHON CTOPOHBI KECTKO 3aJCNIaHbl, & C APYTOl CTOPOHBI COSTUHEHBI
MeXy co00i aOCOIOTHO KECTKUM JUCKOM, TpeOyeTCs:

1) onpenenuTs TpoaosbHBIE CHIBI N 1O ydJacTKaM JUIsl BCEX CTEpIKHEH
CUCTEMBI;

2) MOCTPOUTH S0Py HOPMAIbHBIX HAIIPSHKCHUH G JIJIT BCEX CTEPIKHEH;

3) MOCTPOUTH AMIOPY MPOIOJIBHBIX MEPEMEIICHU TTOTIEPEUHBIX CEYCHUN W
JUTSI BCEX CTEPIKHEH;

4) onpeAeNUTh 3amnac MPOYHOCTH.

[TynkThl 1-3 BBIMOSHUTE B OOIIEM BHJE, BHIPA3UB MCKOMBIC BEJIMYUHBI B
nonsx g, |, E, 4s.

[Mpunste: mmaa |i=ki'l, cocpemorouennas cmma P=b-ql, mromans
norepevyHoro ceuenus A, =C-A;, Az=d-A;.

[Ipu pacdyere TPUHATH: HWHTCHCHBHOCTH pPACHPENEICHHOW HArpy3Ku
q =10 xH/m, aqmunaa | =1 m, Moayns ynpyroctu mepsoro poxa E = 2:10° MIla,
noryckaeMoe Hanpsbkenue [o] = 300 MITa.

Hcxoanble TaHHBIC U1 pacyeTa B3sTh U3 TaOIUIbI 3.2,

Tabmuma 3.2. IcxoaHble JaHHBIE

Homep | Ne pacueTHoi K |k ks A1,2 b c q
CTPOKH CXEMBI cM

0 10 1 2 3 10 151525

1 1 15(2,25(325(125(2,0| 16 | 2,6

2 2 2 25|35 |15 |25|1,7 2,7

3 3 2,512,7513,751175|3,0| 1,8 | 2,8

4 4 3 3 4 20 [35/19 29

9) 9) 35(325(4,25(225|4,0| 2,0 3,0

6 6 4 13545 ] 25 |45/21 |31

7 7 4513,7514,75|275|50| 2,2 | 3,2

8 8 5 4 5 30 [55]23]|33

9 9 551425(525[325(60|24 |34

A b | B r A|BbB | B | T

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.
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4. PACYUET BPYCA IIPU KPYYEHUUA

Jlnst cTymeHyaToro Opyca, MMEIOIIEro KpPYIJIbIe IONEPEYHbIC CCUYCHHS,
n300pakeHHOTO Ha puc. 4.3, Tpedyercs:

1) ompeaenuTh KPyTSIHe MOMEHTHI M, H TOCTPOUTH HX JIIOPY;

2) TOCTPOUTH JIMIOPY OTHOCUTEIBHBIX YITIOB 3aKpy4unBaHus 0,

3) TOCTPOUTH SIIOPY B3aUMHBIX YIJIOB IIOBOPOTA MONEPEUHBIX CEUCHUH ¢;

4) TOCTPOUTH DMIOPY KACATCIBHBIX HAIPSHKEHUHN Tmax;

5) ompenenuTh pabOTy BHEIIHUX MOMEHTOB M TOTCHIIUAIBHYIO SHEPIHIO
nedopmanuu;

6) W3 yclOBHH MPOYHOCTH M IKECTKOCTH TNPU KPYYCHHH OIPEACIUTH
MHHHMAJIBHO JOIYCTUMYIO BEIIMUMHY AraMeTpa d MomepeuyHoro ceucHus opyca.
[TpuHSTH, YTO Y4aCTOK CO CPEIHUM JuaMeTpoM d; MMeeT TOHKOCTCHHOE CeUeHUE
¢ touHoU paBHOH d1/10 (puc. 4.1), yuacTok quamerpom O, UMEET CILUIOIIHOE
Kpyriioe ceuenue (puc. 4.2).

[Tynkts! 1 — 5 BBINOIHUTH B 0011EM BUE, BEIpa3uB M, 8, @, Tmax B 10JIAX
m, |, G, d. ITpunste: muHa l; =kil, "HTEHCHBHOCTB pacnpe/ e IeHHOr0 MOMEHTa
m; =a-m, cocpeaoToucHHbI MOMeHT M; =bi'ml, quameTp momepeuyHoro ceycHus
di :Ci'd.

[Ipu ompeneneHUU reOMETPUUYECKUX PA3MEPOB MPUHSTH. HHTEHCUBHOCTh
pacnpenenennoro momenra m = 20 kHwm/m, mmuna | = 0,2 M, Moaynas casura
G = 8-10* MlIla, mpezen Tekydectd Marepuana 7, = 160 Mlla, nomyckaemplii
OTHOCHUTEIIbHBIA yron 3akpyumBanus [6] = 1 rpag/m. IlomydeHHBI pasmep
TMaMeTpa Baja OKPYTJIUTH B OOJBIIYIO CTOPOHY J0 OJMKAKMIIEro 3HAYCHUS 110
HOpMoOpsay (mpuiiokerue b).

Hcxoanble naHHbIC 7151 pacyeTa B3sATh U3 Taoiuils! 4.1.

di /10

Puc. 4.1 Puc. 4.2

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.
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Tab6mauna 4.1. Ucxonabie 1aHHBIE

Hower [ [ ke [ b0 [ [ 0] 0 [ o | bl s
0 1 2 3 (10(15/3,0(/0,80|1,50 14
1 15(225(325(1,2(2,0(3,2(0,85|1,55 15
2 2 125135114 /25/3,4/0,90]|1,60 1,6
3 2512,7513,7511,6|3,0|3,6|0,95]1,65 1,7
4 3 3 4 118/35/38(1,00/1,70 1,8
5 3,51325[4,25/20(40(4,0|1,05|1,75 1,9
6 4 | 35145 122145/4,2/1,10|1,80 2,0
7 45|3,754,75/24(50(4,4|1,15|1,85 2,1
8 5 4 5 126(55/4,6|1,20|1,90 2,2
9 55(14,25|525/2,8(6,0(4,8|1,25|2,00 2,5
Al b B ' A| B B r A

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.
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5. PACUET CTATUYECKU HEOIIPEJEJIMMOI'O BPYCA IIPU
KPYUEHUU

JI7sl cTyneHYaToro CTaTH4ecKy HEONpeAeInMoro Opyca, n300pakeHHOT0
Ha puc. 5.1, Tpedyercs:

1) ompenenuTh KpyTAMIEE MOMEHTHI M,, 1 TIOCTPOUTH UX BMIOPY;

2) TOCTPOUTH JMOPY OTHOCHTEIBHBIX YTIIOB 3aKpydnBaHus 0,

3) MOCTPOUTH 3MIOPY YIIIOB OBOPOTA MOMEPEUHBIX CCUYCHUN (;

4) TOCTPOHUTH DMIOPY KACATEIBHBIX HAPSHKEHUHN Tmax;

5) w3 yCclI0BUS IPOYHOCTH MO JIOMYCKACMbBIM HANPSKCHUSM U KECTKOCTH
IPU KPYYECHUU ONPEJCITUTh MUHUMAIBLHO JOMYCTUMYIO BEIUYHUHY auamerpa d
MOTIEPEYHOT0 CeYeHHs Opyca B BUJE CIUIONTHOTO KPyTa.

[TynkTs! 1-3 BBIOJHUTH B 0011EM BUAE, BBIPA3UB My, 6, @, Tmax B 10JIAX
m, |, G, d. ITpunsre: amuna lj=k;-l, cocpenorouenusiii Moment M;=b;'ml, nmamerp
KPYTJIOTO monepevyHoro cedenus d;=c;-d.

[Ipu ompeneneHUU reOMETPUUYECKUX PAa3MEPOB MPUHATH: WHTEHCUBHOCTH
pacnpenenenHoro momeHra m = 20 xkHw/m, amuna | = 0,2 M, Moaysb caBura
G = 8:10* MlIla, npexen Tekydectu maTepuana 7 = 160 Mlla, momyckaemblii
OTHOCHUTENIbHBIA yros 3akpyuuBanus [6] = 1 rpag/m. TlonydeHHslii pasmep
JMaMeTpa Baja OKPYTJIUTh B OOJBIIYIO CTOPOHY J0 OJMKAMIIero 3Ha4eHus Mo
HOPMODSY.

Hcxoanble naHHbIE JIJIs1 pacyeTa B3ATh U3 TaOIuIlb! 5.1,

Tadomuna 5.1. UcxoaHble 1aHHBIE

Howme Konsdduiment 3amaca
CTpOKII:/)I i ke ks by | b2 | G C2 qT)(ebeqecm Ny
0 1 2 3 |15]130]05/|0,75 1,4
1 1512251325201 32|06 0,85 1,5
2 2 |1 25135125(134)|0,71(0,95 1,6
3 25 12,753,755, 30| 36|08 |1,05 1,7
4 3 3 4 135(138]091,15 1,8
5 3513251425 40|40 |10 |1,25 1,9
6 4 | 35145 14514211135 2,0
7 45 13,754,755/ 50 4,4 | 1,2 145 2,1
8 5 4 5 5514613155 2,2
9 5514,25|525|60 |48 |14 |1,65 2,3
A b B r A B r b

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.
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6. OINPEJIEJEHUE TEOMETPUYECKUX XAPAKTEPUCTHUK
MJIOCKOI'O CEYEHUS

J1JIs TUTOCKOTO CEUEHU s, UMEIOIIETO OJIHY OCh CHMMETPHH, H300pakKeHHOTO
Ha puc. 6.1, Tpedyercs:

1) ompeaenuTh MOJOKEHUE IICHTPA TSHKECTH CCUCHUS,

2) OmpeAeTUTh MOJOKEHHUE TTIABHBIX IEHTPAJIbHBIX OCEH CEUCHHUS;

3) ompeneauTh riaBHbIC ICHTPAIbHBIC 0CEBBIC MOMEHThI HHEPIIHH;

4) omnpeaenuTh rJIaBHBIC MOMEHTBI COITPOTHUBIICHHS CCUCHUSI.

[MpunsTe: a;=k;-a.

WcxomHble TaHHBIC T pacdyeTa B3sITh U3 TaOIuIb! 6.1.

Tab6aua 6.1. icxoaHble JaHHbBIE

Howmep K, K, K Ke
CTPOKH

0 12 12 2,0 2,0

1 13 13 2,2 2,2

2 14 14 2,4 2,4

3 15 15 2,6 2,6

4 16 16 2,8 2,8

5 17 17 3,0 3,0

6 18 18 3,2 3,2

7 19 19 3,4 3,4

8 20 20 3,6 3,6

9 21 21 3,8 3,8

A b B r

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.
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7. OIMIPEAEJEHUE '’EOMETPHYECKUX XAPAKTEPUCTHUK
COCTABHOI'O IIVTIOCKOI'O ITIOITEPEYHOI'O CEYEHUA

J171s1 cCOCTaBHOT O IJIOCKOTO MOMEPEYHOT0 CEUECHHU I, U300PAKEHHOI0 Ha PUC.
7.1, Tpebyercs:

1) HalTH MOJOKEHHUE IIaBHBIX [ICHTPAIbHBIX OCEH CEUCHHMS,

2) BBIYUCIIHATH TJIABHBIC IIEHTPAIbHBIC MOMCHTHI MHEPIIUH CEUCHUS,

3) ompeAcauTh INIaBHbIC MOMEHTBI COITPOTHBIICHUS CCUCHUSI.

XapakTEepUCTUKU yTOJKa, IIBEJUIEpa, JBYTaBpa OIPEHACIAIOTCS B
cootBercTBUM C [Ipunoxenusmu B-/I.

Wcxoanble naHHbIC 7151 pacyeTa B3sATh U3 TaOiuIls! 7.1,

Tabmauua 7.1. IcxoaHble JaHHBIE

Howmep Iy, vame | Lo, am | 13, m e e e
CTPOKH yroJika | IBeJIepa | AByTaBpa
0 10 20 40 3,2 511 1061
1 12 22 42 3,5 6,511 1261
2 14 24 44 4 11 1262
3 16 26 46 45 1011 14B1
4 18 28 48 5 1211 1462
5 20 30 50 5,6 1411 16b1
6 22 32 52 6,3 1611 1662
7 24 34 54 7 16all 18b1
8 26 36 56 7,5 1811 1862
9 28 38 58 8 18all 20560
A b B r A b

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.
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8. PACUET KOHCOJIbHOH BAJIKHA

Jlns1 KOHCONBbHOM Oaku, n300pakeHHoM Ha puc. 8.1, Tpedyercs:

1) TOCTPOUTH AMIOPHI MOMEPEUHBIX cil Q U M3rHOarOIUX MOMEHTOB M,
BBIPA3HB MUCKOMBIC BEJIMYMHBI B 10JSIX ( U |;

2) W13 yCIIOBHSI MPOYHOCTH OJI00PATH MONIEPEYHOE CCUCHUE OATIKH B BUJIC
PSIMOYTOJIBHKUKA ¢ cooTHOMeHHeM ctopoH h:b = 2:1 (h — BeicoTa cevenus, b —
MIMPUHA CEUCHUS);

3) ompenenuTh JMHEHHOE BEPTUKAIBHOE M YIIIOBOE NEPEMEIICHUS 10
CepeluHe JIJIMHBI OaJKu.

[Mpunste: nmana l; =k, cocpenorouennas cuna P =a-ql, cocpenoToucHHbIH
momenT M =b-ql%

[Tpu noadope MONEpeyHOro CeYeHus NpUHAThH: JuHA | = 1 M, MOIysb
ynpyroctu mepsoro poga E = 2.10° MIla, mpemen TeKydecTH Marepuana
or = 160 MIla.

Hcxoanblie TaHHBIC IS pacyeTa B3sATh U3 TaOnuIls! 8.1,

Tadonumna 8.1. UcxoaHble 1aHHBIE

Koaddumment
Homep | o1 1 4 1y Ik, | ks | ke saraca

CTPOKH kH/M TeKyuecTH Ny

0 15(30| 10 |12| 2 |3,1]3,0 1,3

1 20132 15 |14]22|3,2|35 1,4

2 25134 20 11624 /3,3|4,0 15

3 30136 25 [18|26|34|45 1,6

4 35138 30 [{20]28|35|50 1,7

5 40140 35 |22/30/36/|55 1,8

6 45142 40 |24/3,2|3,7]6,0 1,9

7 50144 45 |26|34/38|6,5 2,0

8 55/46| 50 (28|36(39|7,0 2,1

9 6,0 48| 55 [3,0(38[4,0/75 2,2

Al B B ' A b | B Ir
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9. PACUYET JABYXOIIOPHOM BAJIKH

Jns nByxomnopHo# 6anku, nzo0paxkeHHo Ha puc. 9.1, TpedyeTcs:

1) TOCTPOUTH SMIOPHI MOMEPEUHbIX CHJI Q M U3rMOAOINX MOMEHTOB M,
BBIPA3UB MCKOMBIC BEJTMUUHBI B T0JIsIX ( | |;

2) W3 YCJOBUS MPOYHOCTH TMOJO00paTh pasMep IMOMEPEUYHOTO CCUCHHUS
OaJTKu JUTS TBYX BapUAHTOB:

— JIByTaBpOBBIN Tpoduib (1o copramenty, [Ipunoxenue /1)
— TUIOCKOE CeueHHe 3aJaHHON POpMEI (B3SITh U3 3a1aHus 6);

3) s ceueHWs Oaliku, TN JICHCTBYET MaKCHUMAaJIbHBIA W3rHOArOIIHid
MOMEHT M, TIOCTPOWTH DIIOPY paclpeecHUs] HOPMAIBHBIX HAIPSKCHUH 10
BBICOTE TOMEpPEYHOro cedeHus: ((popMy TMOMEPEUHOTO CEUYEHUs B3STh U3
3a/laHus 6 ¢ yUeTOM OMpEEICHHBIX Pa3MepoB U3 11.2);

4) nns ceyeHHs OaJIK|, TIE JCHCTBYeT MaKCHUMallbHAs MOIIEpeYHas Crja
Q, TOCTPOHTH JMIOPY pachpeneeHus] KacaTeIbHBIX HAMpPsDKEHUH 10 BBICOTE
MOTepeYHoro ceueHus (hopMy MOMEPEYHOr0 CEUeHHs B3SATh M3 3afaHus 6 ¢
Y4ETOM OIPEIETIEHHBIX Pa3MepOB U3 M.2);

5) ¢ moMoIIEI0 METOIa HAYATBHBIX MTAPAMETPOB JIJIS IBYXOIIOPHOM OaJIKu
JIBYyTaBPOBOTO TOMEPEYHOTO CEYEHHS MOCTPOUTH SIIOPHI MPOTHOOB W YTJIOB
MIOBOPOTA MOTIEPEYHBIX CEYCHUI.

[Mpunsate: nmuna li=ki-l, cocpenorouennas cria P =a-ql, cocpegoroueHHbIH
moment M=b-ql, nmuna I=1 M, Moayss ynpyroctu nepsoro poga E =2 - 10° MI1a,
nonyckaemoe HanpsbkeHue [6] = 300 MI1a.

Wcxomnblie naHHbIC JJ1s pacueTa Oparh u3 Tadauiisl 8.1.

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.
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10. OITPEAEJIEHUE BHYTPEHHUX CUJIOBbBIX ®AKTOPOB B
BAJIKE 1 PACYET TPOCA

Jlnia 3amanHoi cxembl, n300paxkenHoil Ha pucynke 10.1, Tpebyetcs:

1) TOCTPOUTH SMIOPHI BHYTPSHHUX CHIIOBBIX (DaKTOPOB B OAJIKE, BHIPA3UB
MCKOMBIC BEJTMUUHBI B 10X ( 1 |;

2) W3 yCIIOBUS MPOYHOCTH IMOA00pATh MOTIEPEYHOE CEYCHHUS TPOCa B BUIIE
CILTONITHOTO KPYTa;

3) ompeaeTUTh MEpPEeMEIICHNE TOYKH KPETUICHUS Tpoca K Oajke.

[Mpu pacuerax mpunsath: mamuHa li =Kil, cocpenorouennas cuma P =a-ql,
cocpenoroueHHbIn MoMeHT M=b-ql, mna | = 1 M, MOIYJIB yIPyTroCTH MEpPBOrO
pona E = 2 - 10° MIla, nonyckaemoe Hanpsixenue [c] = 300 MITa.

Wcxoanble naHHbIC 71 pacyeTa B3sATh U3 Taoiuilsl 8.1.

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.
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11. PACYET INIOCKOM CTATHYECKHU ONPEJEJIUMOM PAMbBI

Jlns mmocko# pamsbl, n300paskeHHOM Ha pucyHke 11.1, TpebyeTcs:

1) TOCTpOUTH OAHIOPHI  HM3THOAIONIMX MOMEHTOB, MPOJOJBHBIX U
MONIEPEYHBIX CHJI, BEIPA3UB UCKOMBIC BEJTMUUHBI B 10X ( 1 |;

2) W3 yCIOBHUS IPOYHOCTH M0100paTh MOMEPEUHOE CCUCHUE PaMbl B BUJIC
IPSIMOYTOJIBHUKA ¢ COOTHOIIEHHEeM cTopoH h/b = 2:1 (h — BeicoTa cevenus, b
— IIMPUHA CEYEHUS).

[Mpunste: pmuna l; =k, cocpemorouennas cuna P =a-gl, cocpemoToucHHbII
mMomeHT M =b-ql, mmmra | = 1 ™M, Momynp ympyrocTm mepBOro poja
E = 2 - 10° Mlla, nonyckaemoe Hanpsokenue [6] = 300 MITa.

Wcxoanblie naHHbIC 711 pacyeTa ciieyeT B3sTh u3 Ta0nuis! 8.1.

i 444y
.
i g i ”g;@ % I

Puc. 11.1
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12. UICCJIEJOBAHUE HAIIPSI’)KEHHOT'O 1
JAE®OPMUPOBAHHOI'O COCTOSAHUA B TOYKE TEJIA

B okpecTHOCTH MPOU3BOJILHOW TOYKH TeJIa BBIIEJIIEH OECKOHEUHO Malblil
napajie/ieluiel, Ha TPaHiX KOTOPOro JCHCTBYIOT HampspkeHus (puc. 12.1).
TpeOyercsi:

1) ompenenuTh HBAPHAHTHI TCH30pa HAIPSKCHHIA,

2) OmpeeIUTh INIABHbIC HAPSKCHHUS,

3) ompenenuTh JHMHEHHBIE W yrJOBbIe jaedopmamuu 1o Qpopmynam
0060011eHHoro0 3akoHa ['yka;

4) ompenenuTh  TMOJNHYH  yISNBbHYI0  IMOTCHIUAIBHYI)  DHEPIHIO
nehopManiu U YIASTbHYIO MOTEHIIUATBHYIO YHEPTUIO (POPMOUZMEHEHHS.

[Ipu pacderax NPUHATH. MaTepHal HM3OTPOMHBIA, MOIYJIb YIPYTOCTH
nepsoro poxma E = 2.10° MIla, xo>dpdunument Ilyaccona u = 0,3, Momyns
YIOPYrocTd BToporo poaa (Momyis casura) G = 0,8-10° MlTa.

Hcxoanble TaHHBIC I pacyeTa B3sATh U3 Taommier 12.1.

Tadomuna 12.1. Ucxoaubie TaHHBIE

HopMabHbIe HalPSKEHMS, KacarenbHble HaIPsHKEHHS,

Ne MITa MITa
CTPOKH Ox Oy 0) Txy Tyz Txz
1 -20 20 20 -50 50 50
2 30 -20 40 30 -50 40
3 40 30 -30 20 40 -30
4 -50 30 50 -30 40 20
5 20 -40 20 50 -30 50
6 30 40 -40 30 30 -40
7 -40 50 30 -20 20 30
8 50 -50 50 40 -20 20
9 20 20 -20 50 50 -50
0 -30 20 40 -30 50 40

A b B r A b

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.



52

sz
i~
/ / Ox
Tzx /
T T“_ _( Ty,
3&, Xy y
— — —( I Txz —
XZ
Ty
y T
N Y ; Y
Tzx
Ox /
—l—
sz

Puc. 12.1

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.



53

CIIMCOK UCIOJIb30BAHHOM JIUTEPATYPBI

1. ®eonocwes, B. U. ConpoTtuBiienne Matepuaios : yaebHoe nocodue / B.
N. ®eonocbeB. — 17-e¢ u3a. — Mocksa : MI'TY um. baymana, 2018. — 542 c.
— ISBN 978-5-7038-4819-7.

2. CompoTuBiieHHuE MaTepUasoB (c mpuMepamu pemeHus 3anad) [Teker] :
ydyeOHOe Toco0ue s CTYACHTOB, OOYYalOIIMXCSi IO  HAMpaBJICHUIO
"CtpoutennctBo" / H. M. Atapos [u ap.] ; mox pea. H. M. Ataposa. - Mockaa :
KuoPyc, 2017. - 330, [1] c. : puc., Tabn. - (bakanaBpuar). - bubmmorp.: c. 331. -
ISBN 978-5-406-04555-8 (B nep.)

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.



54

IIpuioxkenue A I'eoMeTpuYecKHe XapaKTEPUCTUKH NMPOCTEHINNX (PUTYpP

B tabnuie A.1 npuHSTHI CleayIONMe YCIOBHBIE 0003HAYCHHUS:

-A- mjomanab IMOnepeIYHoOro CCUCHM,

- X¢ - LEHTP TSAKECTH 1O OCH X,

- Y¢ - HEHTP TSHKECTH 0 ocH Y,

- Jx - OCEBOM MOMEHT MHEPIIMU OTHOCUTEIIBHO OCH X,

- Jy - 0CEBOM MOMEHT HHCPIHUU OTHOCUTCIIBHO OCH Y,

- Jxy - HEHTPOOEKHBII MOMEHT UHEPLIHH.

Tabmura A.1

h

Yy ye

J}

Ye

Xe

h b b b
A bh bz_h bh b2
Xe b b b b
3 2 2
h h h b
Ye 3 3 2 2
] bh3 bh3 bh3 b*
* 6 12 3 3
] 7hb3 hb3 hb3 b*
Y 6 12 3 3
bZh? bZh? bZh? b*
ny _
3 24 4 4
] bh3 bh3 bh3 b*
X 18 36 12 12
hb3 hb3 hb3 b*
Jye il il il o
6 36 12 12
21,2
Jeye 0 _bh 0 0
72
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I[Mpuioxenue b. Paabl HOpMaIbHBIX JJMHEHHBIX Pa3MepoB

B tabnune b.1 nmpuBeneHbl HEKOTOpBIE PANlbI HOPMAJIbHBIX JTHUHEHHBIX

pasmepoB B auamnazone oT 10 mo 400 mm B coorBercTBUM ¢ ['OCT 6636-69

OcCHOBHBIE HOPMBI B3aMMO3aMEHsEeMOCTH. HopManbHbIE JIMHEWHBIE pa3MeEpHI,

npceaHa3Ha4YCHHLIC I IPUMCHCHNA B MAIIMHOCTPOCHNH U PCKOMCHYCMBIC IJIA

HCITIOJIB30BAHUS B APYIUX OTPACIIAX ITPOMBIINIJIICHHOCTH.

Tab6anma b.1
Ra5 Ral0 Ra20 Ra40 Ra5 Ral0 Ra20 Ra40
10 10 10 10 67
10,5 71 71
11 11 75
11,5 80 80 80
12 12 12 85
13 90 90
14 14 95
15 100 100 100 100
16 16 16 16 105
17 110 110
18 120
19 125 125 125
20 20 20 130
21 140 140
22 22 150
24 160 160 160 160
25 25 25 25 170
26 180 180
28 28 190
30 200 200 200
32 32 32 210
34 220 220
36 36 240
38 250 250 250 250
40 40 40 40 260
42 280 280
45 45 300
48 320 320 320
50 50 50 340
53 360 360
56 56 380
60 400 400 400 400
63 63 63 63

[Tpu BBIOOpE pa3zMepoB MPEANOUYTEHNE JOKHO OTAaBaThCs psaam ¢ bosee
KpymHO# rpananueit (paa RasS cnexyet mpennountats psagy RalO; psag Ral0 —
psany Ra20; psa Ra20 — psay Ra40).

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.
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[puaoxenune B T'OCT 8509-93. YroJiku crajibHble ropsiveKaTaHble
paBHOMNOJIOYHbIe. COPTAMEHT.

r
|— Xg

N

e
Y \YU
b

-
7 x

b— wupuHa nojiKu, t— moawurna noaKu, S — moawurna cmenku, I —paduyc

3axkpyenenus, R — paouyc enympennezo 3akpyanenus

Pucynok B.1.
Tabnuma B.1
b ¢ R R — CrpaBoYHbIe 3HAUCHHS BEIHUMH JUIS OCeH
Howme mnomnep. X-X Xo— XO. 0—Yo - Macca
P P . | i o | Whyo | i by, | Xo
yronka ceuenns| |y, Wy, | ix, X0 o e ¥o | Ty o ' |Im, KT
MM Aor? | o ol | o | Max, max, \min, min, \min, | cm® | oM
) 4 4 3
oM eMm | em? | em® | em
2 20 3 35|12 1,13 0,40 0,28 (0,59 | 0,63 |0,75(0,17 | 0,20 |0,39 | 0,23 |0,60 | 0,89
4 35 1,2 1,46 0,50 0,37 (088 | 0,78 |0,73|0,22|0,24 |0,38| 0,28 [0,64|1,15
2,5 25 3 35 1.2 1,43 0,81 046 (075|129 [0,95|0,34|0,33 |0,49|0,47 [0,73]|1,12
4 35|12 | 1,86 1,03 059 (0,74 162 |093 0,44 (0,41 |0,48|0,59 (0,76 | 1,46
2,8 28 3 40 | 1,3 1,62 1,16 0,58 (0,85 | 1,84 (1,07 0,48 |0,42 |0,55|0,68 (0,80 1,27
3 30 3 40 | 1,3 1,74 1,45 0,67 (091 2,30 |1,15|0,60 |0;53 |0,59|0,85 (0,85 1,36
4 40 | 1,3 2,27 1,84 0,87 |(090| 292 |1,13 0,77 |0,61 |0,58| 1,08 [0,89]|1,78
3,2 32 3 45 | 1,5 1,86 1,77 0,77 (0,97 | 2,80 (1,23 0,74 ]0,59 |0,63|1,03 {0,89| 1,46
4 45|15 2,43 2,26 1,00 096 | 358 |1,21 0,94 |0,71 |0,62 | 1,32 |0,94 | 1,91
3,5 35 3 45 | 15 2,04 2,35 0,93 |1,07| 3,72 |1,35|0,97|0,71 |0,69|1,37 [{0,97|1.60
4 45 |15 2,67 3,01 1,21 1,06 | 4,76 (1,33 (1,25 (0,88 |0,68| 1,75 (1,01 2,10
5 45|15 3,28 3,61 1,47 |1,05| 5,71 |1,32 152 (1,02 |0,68]| 2,10 |1,05 | 2,58
4 40 3 50| 1,7 2,35 3,55 1,22 1,23 | 563 |1,55 1,47 [0,95 (0,79 |2,08 |{1,09|1,85
4 50 |17 3,08 4,58 1,60 (1,22 | 7,26 {153 |1,90 (1,19 [0,78|2,68 |I,13|2,42
5 50 | 1,7 3,79 5,53 195 |121] 8,75 |152 (2,30 |1,39 (0,78 3,22 |1,17 | 2,98
4.5 45 3 50|17 2,65 5,13 156 (1,39 8,13 |1,75|2,12 | 1,24 (0,89 | 3,00 |1,21 | 2,08
4 50|17 3,48 6,63 204 1,38 10,52 (1,74 |2,74 |1,54 |{0,89| 3,89 (1,26 | 2,73
3 50| 1,7 4,29 8,03 251 |1,37 12,74 |1,72 13,33 1,81 (0,88 4,71 [1,30] 3,37
5 50 3 55 11,8 2,96 7,11 194 |1,55(11,27 |1,95 (2,95 |1,57 [1,00| 4,16 |1,33|2,32
4 55 1] 1,8 3,89 9,21 254 |154|1463 |1,94 | 3,80 (1,95 (0,99 5,42 [1,38 3,05
5 55118 4,80 11,20 3,13 |1,53|17,77 | 1,92 | 4,63 |2,30 |0,98 | 6,57 |1,42|3,77
6 55 |18 5,69 13,07 369 (1522072 191 5,43 |2,63 (0,98 | 7,65 (1,46 |4,47
5,6 56 4 6,0 | 2,0 4,38 13,10 3,21 1,73 120,79 | 2,18 | 5,41 (2,52 |1,11| 7,69 |1,52 | 3,44
5 6,0 | 2,0 5,41 15,97 3,96 |1,72|25,36 |2,16 | 6,59 | 2,97 | 1,10 | 9,41 |1,57 | 4,25
6,3 63 4 70 | 2,3 4,96 18,86 4,09 1,95 129,90 (2,45 |7,81 (3,26 (1,25 (11,00 | 1,69 | 3,90
5 70 | 2,3 6,13 23,10 5,05 1,94 | 36,80 | 2,44 | 9,52 | 3,87 | 1,25 [13,70| 1,74 | 4,81
6 70 | 2,3 7,28 27,06 5,98 193 | 42,91 | 2,43 | 11,18 | 4,44 |1,24 |15,90| 1,78 | 5,72
7 70 | 45 |80 | 2,7 6,20 29,04 5,61 [2,16 | 46,03 | 2,72 |12,04| 4,53 | 1,39 |17,00|1,88 | 4,87
5 8,0 | 2,7 6,86 31,94 6,27 |2,16 | 50,61 | 2,72 [13,22|4,92 1,39 |18,70| 1,90 | 5,38
6 8,0 | 2,7 8,15 37,58 7,43 [2,15|59,64 | 2,71 [15,52|5,66 | 1,38 |22,10|1,94 | 6,39
7 8,0 | 2,7 9,42 42,98 8,57 (2,14 168,19 | 2,69 |17,77|6,31 | 1,37 |25,20(1,99 | 7,39

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.



57

8 |80]27 | 1067 |48,16. | 968 |212|76,35 |2,68 |19,97|6,99 |1,37 [28,20|2,02 | 8,37
75 |15 | 5 |90 (30| 739 |3953 | 721 |231|62,65|291 |16,41|5,74 |1,49|23,10|2,02 | 5,80
6 |90 |30 878 | 4657 | 857 |2,30|73,87 (2,90 |19,28|6,62 | 1,48 (27,30|2,06 | 6,89
7 |90 |30 | 1015 | 5334 | 9,89 |2,29|84,61 |2,89 |22,07|7,43 |1,47 |31,20|2,10|7,96
8 | 90|30 | 1150 | 59,84 | 11,18 |2,28 | 94,89 | 2,87 [24,80|8,16 |1,47 |35,00 2,15 | 9,02
9 19030 1283 | 66,10 | 12,43 |2,27 |104,72| 2,86 |27,48|8,91 | 1,46 |38,602,18 |10,07
8 80 55|90 30| 863 | 5268 | 9,03 |247 8356 |3,1121,80|7,10 |1,59 {30,90|2,17 | 6,78
6 |90 |30 938 | 5,97 | 980 |247|90,40 |3,11 |23,54|7,60 |1,58 [33,40|2,19|7,36
7 |90 30| 1085 | 6531 | 11,32 |2,45 (103,60 3,09 |26,97| 8,55 | 1,58 (38,302,233 | 8,51
8 19030 1230 | 73,36 | 12,80 |2,44 |116,39]| 3,08 |30,32| 9,44 | 1,57 |43,00|2,27 | 9,65
9 90 | 6 |(10,0| 3,3 | 10,61 | 82,10 | 12,49 |2,78 |130,00| 3,50 |33,97|9,88 |1,79 (48,10|2,43 | 8,33
7 |10,0| 3,3 | 12,28 | 94,30 | 14,45 |2,77 |149,67 | 3,49 |38,94|11,15|1,78 |55,40|2,47 | 9,64
8 |10,0| 3,3 | 13,93 | 106,11 | 16,36 |2,76 |168,42 | 3,48 |43,80 (12,34 | 1,77 {62,30 (2,51 |10,93
9 ]10,0| 3,3 | 1560 |118,00 | 18,29 |2,75 186,00 3,46 |48,6013,48|1,77 |68,00 | 2,55 |12,20
10 |100 |68 |12,0| 40 | 12,82 | 122,10 | 16,69 |3,09 |193,46| 3,89 (50,73 (13,38 (1,99 |71,40 2,68 |10,06
7 (1201 4,0 | 13,7S | 130,59 | 17,90 |3,08 |207,01 | 3,88 |54,16|14,13|1,98 |76,40|2,71 |10,79
8 |12,0| 4,0 | 1S,60 |147,19 | 20,30 |3,07 |233,46| 3,87 |60,92|15,66|1,98 |86,30 | 2,15 |12,25
10 |12,0| 4,0 | 19,24 | 178,95 | 24,97 |3,05 |283,83| 3,84 (74,08 (18,51 |1,96 110,00/ 2,83 |15,10
12 |12,0| 4,0 | 22,80 | 208,90 | 29,47 |3,03 |330,9S| 3,81 |86,84|21,10|1,9S [122,00] 2,91 |17,90

[y
SN

12,0| 40 | 26,28 | 237,15 | 33,83 |3,00 374,98 3,78 (99,32 (23,49 |1,94 138,00/ 2,99 (20,63
16 |12,0] 40 | 29,68 | 263,82 | 38,04 |2,98 |416,04|3,74 [111,61/25,79|1,94 152,00] 3,06 {23,30

11 |110| 7 |12,0| 4,0 | 1515 | 17561 | 21,83 |3,40 |278,54| 4,29 (72,68 (17,36 (2,19 1106,00( 2,96 (11,89
8 [120] 40 | 1720 |198,17 | 24,77 |3,39 |314,51| 4,28 |81,83|19,29|2,18 [116,00] 3,00 |13,50

125 | 125 | 8 |14,0| 4,6 | 19,69 | 294,36 | 32,20 |3,87 |466,76 | 4,87 [121,98/25,67 | 2,49 [172,00| 3,36 |15,46
9 |14,0| 46 | 22,00 | 327,48 | 36,00 |3,86 |S20,00| 4,86 [135,88(28,26 |2,48 (192,00 3,40 (17,30
10 |14,0| 4,6 | 24,33 | 359,82 | 39,74 |3,85|S71,04| 4,84 (148,59/30,45|2,47 211,00 3,45 |19,10
12 |140| 4,6 | 28,89 | 422,23 | 47,06 |3,82 |670,02| 4,82 [L74,43|34,94 |2,46 248,00| 3,53 (22,68
14 |14,0| 4,6 | 33,37 | 481,76 | 54,17 |3,80 |763,90| 4,78 [199,62(39,10 | 2,45 282,00 3,61 (26,20
16 |14,0) 4,6 | 37,77 | 538,56 | 61,09 |3,78 |852,84| 4,75 P24,29/43,10|2,44 315,00] 3,68 |29,65

14 1140 | 9 |140| 4,6 | 24,72 | 465,72 | 4555 |4,34 |739,42| 5,47 [192,03|35,92 (2,79 274,00/ 3,76 (19,41
10 |14,0| 46 | 27,33 | 512,29 | 50,32 |4,33 |813,62| 5,46 R10,9639,05|2,78 301,00 3,82 (21,45
12 |14,0] 4,6 | 32,49 | 602,49 | 59,66 |4,31 |956,98 5,43 P48,01/44,97|2,76 354,00] 3,90 |25,50

16 | 160 | 10 |16,0| 53 | 31,43 | 774,24 | 66,19 |4,96 1229,10| 6,25 B19,33|52,52 | 3,19 4S5,00/ 4,30 (24,67
11 |16,0| 53 | 34,42 | 844,21 | 72,44 | 4,95 (1340,06| 6,24 B47,77/56,53 | 3,18 496,00| 4,35 |27,02
12 |16,0| 53 | 37,39 | 912,89 | 78,62 |4,94 [1450,00| 6,23 B75,78/60,53 |3,17 537,00( 4,39 (29,35
14 |16,0| 53 | 43,57 |1046,47| 90,77 |4,92 1662,13| 6,20 #30,81/68,15|3,16 615,00| 4,47 |34,20
16 |16,0| 53 | 49,07 |1175,19| 102,64 |4,89 (1865,73| 6,17 ¥84,64/75,92 | 3,14 690,00| 4,55 |38,52
18 |16,0| 53 | 54,79 |1290,24| 114,24 | 4,87 p061,03 6,13 p37,46(82,08 | 3,13 [771,00/ 4,63 |43,01
20 16,0 5,3 | 60,40 |1418,85| 125,60 | 4,85 P248,26| 6,10 p89,43/90,02 | 3,12 830,00[ 4,70 |47,41
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Hpuaoxenue I' TOCT 8240-97. LlIBesiepsbl cTajlbHbIE FOPAYEKATAHBIE.

CoprameHT
Z,

I 9

/l

L
h

h — evicoma, b — wupuna noaxu, t — morwuna noaku, S — monwuna cmenxu, r —
paouyc 3akpyanenus noaku, R — paouyc enympennezo saxpyenenus

Pucynox I'.1

C6opHMK NoaroToBneH Ha Kadeape «CTpoutenbHana mexaHnka» MAAN, 2022r.



59

Taomuna I'.1
Pazmepsl CnpaBoyHbie JaHHBIE JJIS OCEH
[Tnomans
Maccal
Homep | h | b | s |t |R | r |momep. [~ X-X Y-Y Xo,
[IBesepa CeueHUs ’ _ . cM
MM A’ CMZ KT IX, WX) IX; SX! Iy: WYl Iy:
cm? |em® | em | em® | em? | em® | oM

511 501 321(44/70(60(35| 6,16 4841228 19,1 1,92|5,61(5,95(2,99|0,98 (1,21
6,5I1 |65|361(4,4/7,2|6,0(35| 7,51 590 | 48,8 | 15 |2,55(9,02(9,35|4,06|1,12 [1,29
8I1 8040 |45/74/65(35| 8,98 7,05| 89,8 |22,5/3,16(13,3{13,9/5,31|1,24 1,38
10IT |100| 46 (45|7,6|7,0/4,0| 10,90 |8,59 | 175 [34,9|3,99|20,5(22,6(7,37|1,44 (1,53
12IT |120|52 |48|7,8|75|4,5| 13,30 |10,40| 305 |50,8|4,79|29,7|34,9(9,84 (1,62 (1,66
1411 |140|58 |14,9/8,1|8,0/4,5| 15,60 |12,30| 493 |70,4|5,61/40,9/515(12,9(1,81 (1,82
16I1 |160| 64 |5,0/8,4/85(5,0| 18,10 |14,20| 750 |93,8|6,44|54,3|72,8|16,4|2,00 1,97
16all |160| 68 |5,0{9,0(8,5|5,0| 19,50 |15,30| 827 |103{6,51|59,5|90,5|19,6|2,15 2,19
1811 |180| 70 {5,1/8,7(9,0(5,0| 20,70 |16,30| 1090 |121|7,26| 70 | 100 |20,6|2,20 2,14
18all [180| 74 |5,1{9,3(9,0(5,0| 22,20 |17,40| 1200 | 133|7,34|76,3| 123 |24,3|2,35 2,36
20IT |200| 76 [5,2/9,0|9,5(5,5| 23,40 (18,40| 1530 | 153 (8,08 | 88 | 134 |25,2|2,39 2,30
2211 |220| 82 |5,4/9,5|10,0/6,0| 26,70 |21,00| 2120 | 193 |8,90| 111|178 {31,0|2,58 [2,47
2411 |240| 90 (5,6/10,0|10,5/6,0 | 30,60 {24,00| 2910 | 243 |9,75|139 | 248 |39,5(2,852,72
2711 |270| 95 |6,0(10,5|11,0/6,5| 35,20 |27,70| 4180 | 310 |10,9|178 | 314 {46,7|2,99 2,78
30I1 |300(100|6,5(11,0112,0/7,0| 40,50 |31,80| 5830|389 |12,0|224 |393 (54,8(3,12 2,83
33I1 |330(105|7,0|11,7/213,0/7,5| 46,50 |36,50| 8010 | 486 |13,1|281 |491 [64,6|3,252,90
36I1 |360(110|7,5(12,6|14,0/8,5| 53,40 |41,90(10850| 603 |14,3|350|611 (76,3|3,38 2,99
40IT |400|115(8,0/13,5|15,0{9,0| 61,50 {48,30|15260| 763 |15,8|445 | 760 |89,9 (3,51 [3,05
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Hpuioxenue L 'OCT P 57837-2017. JIByraBpbl cTaJIbHbIE
ropsiueKaTaHblie ¢ NapaiieIbHLIMU T'PAHAMH NOJIOK. TexHuUeckue

yciaoBus.
y
| | \
] A1l \
-
S —
z X X
£ I £
bu
1 S Y
]
y “—
b

h — ebicoma osymaspa, hy, — évicoma cmenky osymaspa 6 ceemy, b — wupuna

NnoJIKU, bW — CB€C NnoJIKU, t— MOoAWUHA NOAKU, S — MOAWUHA CMeEHKU, I —pa()uyc

CKpYcleHUus
Pucynox J[.1
Ta6muma /1.1
HoMuHanbHbIe pa3Mepbl Tnomans CripaBoYHbIC BEJTMYMHBI 7151 OCEi PO
Howmep nomnep. Macca 1M ] i
npodus hlb|s|t|hwe|bw|Tr| cqemus A, | ZByTaBpa, KT Ix,4 WX3’ Sx,3 ix, Iy,4 Wy3, Sy,3 iy,
. M2 M cM cM MM cM® | cM® | eM® | MM
Tun b — banounsle HOpMasbHbIE IBYyTaBPbI
1061 |100,0{ 55,0 {4,1|5,7|88,6 [25,45( 7,0 10,32 8,10 171,01 | 34,20 | 19,70 40,70 1592 | 579 | 4,57 (12,42
121 |117,6| 64,0 |3,8|5,1|107,4/30,10| 7,0 11,03 8,70 257,36 | 43,80 | 24,94 | 48,30 22,39 | 7,00 | 549 (14,25
1262 |120,0| 64,0 |4,4|6,3|107,4{29,80( 7,0 13,21 10,40 317,75 | 53,00 | 30,36 | 49,04 27,67 | 8,65 | 6,79 |14,47
14b1 |137,4/73,0|3,8( 5,6 {126,2|34,60] 7,0 13,39 10,50 434,86 | 63,30 | 35,80 56,98 36,42 | 9,98 | 7,76 |16,49
1462 |140,0| 73,0 | 4,7| 6,9 |126,2|34,15| 7,0 16,43 12,90 541,22 | 77,30 | 44,17 | 57,40 44,92 112,31| 9,62 [16,54
1661 |157,0|82,0|4,0|5,9|145,2/39,00) 9,0 16,18 12,70 689,28 | 87,80 | 49,55 | 65,27 54,43 | 13,27 10,35 (18,34
1662 |160,0|82,0|5,0|7,4|145,2({38,50( 9,0 20,09 15,80 869,29 | 108,70 | 61,93 | 65,78 68,31 | 16,66 | 13,05 |18,44]
1861 |177,0/91,0|4,3|6,5|164,0/43,35| 9,0 19,58 15,40 1062,74 | 120,10 | 67,66 | 73,68 81,89 |18,00| 13,98 |20,45|
1862 |180,0{ 91,0 |5,3|8,0(164,0{42,85| 9,0 23,95 18,80 1316,96 | 146,30 | 83,21 | 74,16 | 100,85 |22,16| 17,30 |20,52
2060 |198,0{99,0|4,5( 7,0 (184,0|47,25/11,0 23,18 18,20 1581,56 | 159,80 | 89,88 82,60 | 113,62 |22,95| 17,86 |22,14|
201 |200,0(100,05,5| 8,0 {184,0{47,25[11,0 27,16 21,30 1844,26 | 184,40 | 104,73 | 82,41 | 133,91 | 26,78 20,97 |22,21]
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2062 |203,0/101,0| 6,5 | 9,5|184,0(47,25/11,0 32,19 25,30 2218,49| 218,60 | 124,99 | 83,02 | 163,93 | 32,46 25,50 (22,57,
2063 |208,0(102,0| 8,0 (12,0{184,0|47,00{11,0 40,24 31,60 2852,62| 274,30 | 158,46 | 84,20 | 213,50 | 41,86 33,02 (23,03
25b1 |248,0/124,0| 5,0 8,0|232,0(59,50[12,0 32,68 25,70 3537,11| 285,30 | 159,68 | 104,04 | 254,85 | 41,11 31,80 (27,93
2562 |250,0/125,0| 6,0 9,0 |232,0(59,50/12,0 37,66 29,60 4051,73 | 324,10 | 182,93 | 103,73 | 293,85 | 47,02 | 36,55 (27,93
25B3  |255,0(126,0| 7,5 |11,5|232,0|59,25(12,0 47,62 37,40 5238,16 | 410,80 | 233,88 | 104,88 | 384,79 | 61,08| 47,67 (28,43
2564 |260,0|127,0] 9,0 |14,0|232,0/59,00/12,0 57,68 45,30 6481,01 | 498,50 | 286,25 | 106,00 | 480,07 | 75,60| 59,24 (28,85
3061 |298,0(149,0/ 5,5 | 8,0 |282,0|71,75(13,0 40,80 32,00 6318,22 | 424,00 | 237,53 | 124,44 | 442,00 | 59,33 45,88 (32,91
3062 |300,0/150,0]| 6,5 9,0 |282,0|71,75/13,0 46,78 36,70 7209,26 | 480,60 | 271,06 | 124,14 | 507,53 | 67,67 | 52,56 (32,94
3063 |305,0(151,0| 8,0 (11,5|282,0|71,50{13,0 58,74 46,10 9254,92 | 606,90 | 344,37 | 125,52 | 661,88 | 87,67 | 68,31 (33,57,
3064 |310,0(152,0| 9,5 (14,0282,0|71,25(13,0 70,80 55,60 11381,41f 734,30 | 419,40 | 126,79 | 822,37 |108,21| 84,60 (34,08
3561 |346,0|174,0|6,0| 9,0 |328,0|84,00/14,0 52,68 41,40 11094,49| 641,30 | 358,09 | 145,12 | 791,54 | 90,98 | 70,11 (38,76
3562 |350,0/175,0] 7,0 |11,0/328,0|84,00/14,0 63,14 49,60 13559,01f 774,80 | 433,96 | 146,54 | 984,34 [112,50| 86,79 (39,48
3563 |355,0(176,0| 8,5 (13,5/328,0|83,75(14,0 77,08 60,50 16797,02| 946,30 | 533,54 | 147,62 |1229,36(139,70/108,13(39,94
3564 |361,0(177,0/10,0/16,5|328,0|83,50(14,0 92,89 72,90 20719,71/1147,90 | 651,07 | 149,35 |1528,90(172,76|134,02|40,57
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