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[Ipobxn # 3ATTYUIKH ...... PRI 19 JIAKOKPACOYHBIX TTOKPBITHA ............ 859

BHHTHI V1A TIPYIKHH «voererircernecsesrsssasses 821 MeTapmHieckHe H HeMeTalIHYecKHe
[pysoBMie BHHTM, CTSDKHBE MYDTM ... 823 HeopraHHYyeckKue NOKPLITHA ....covvveeneeee. 839
TAAPENBI «eoveeverenrsernnen vesessenersstsrinasins 829 OGO3HAYCHNA MOKPHTHH ...ocnneeee.. 859

BTYIKH ccoovvivniiiniiiisiissnnnnnns b rrntrarens 836 OGO3HaYeHNs NOKDEITHA 1O Mex-
JYHZPOJHBIM CTAHAZPTAM ............... 869

OMOPBI «ovcvvnnrirennicinumrcrennseisnsssrrsnsasnses 839 O61He TpeBoBaHKs K BHOODY IIo-
[L12pHIH # POMHKH ...coconrirenrarsrnsensines 842 KPBITHH oo 870
Cyxapn, ocenepxareii, NETIH ........... 844 OchoeBHble XAPAKTEPHCTHKH NIOKPbITMA 899

[loxpriTna MeTalIHYecKHe H HeMeTAal-

[aasa VIII 3AIDDUTHBIE U 3A- JHYeCKHe HeopraHH4ecKMe Ha NJIacT-
UINTHO- IEKOPATHBHBIE 0o- MACCAX teiviiiarvrinrernsiassrsarssassesssesnsasssns 906
KPBITHA METAJLIOB .....ccocvvmveennnnenne 849 ITepeyeb TOCTOB ....oocicvenneens ennenarensane 909
JTaKOKPACOUHBIE MOKPHITHA .cvvereriransens 849 IIpesMeTHBIH YKA3ATEAD ..covverens. ceerrataaaas 913



[TPE/ICJIOBUE

A aHHbIH CITPaBOYHUK YK€ JABHO SBJIAETcs
HACTOJILHOW KHUTOMW CAMOT0 MHOTOYMCIIEH-
HOI'0 OTPSAa KOHCTPYKTOPOB, pa3pabaThsiBa-
IOLHX HECTAaHAAPTHOE TEXHOJIOIMYecKoe
000PYAOBAHHUE BO BCEX OTPACIAX TPOMBILL-
JIEHHOCTH, a TAKXe HOBYK M 3KCIEepHMEH-
TalbHYIO TEXHUKY.

CripaBo4HHK NEPeU3TAcTCa N0 MHOTOUHC-
JIEHHBIM NTpockOaM yuTarTesed. OH agpecoBaH
KOHCTPYKTOpaM-MallHHOCTPOUTENSAM, pa-
OOTHHKAM PA3NMYHBLIX OTpacielt NPOMBIIL-
JEHHOCTH, NpPenojaBaTelsiM H CTyJEHTAM
MaLUHMHOCTPOUTEILHbBIX BY30B ¥ TEXHHKYMOB,

CTpykTypa M codepXaHHE BOCbBMOTIO
M3ZaHHA CTpaBOYHHKA B OCHOBHOM COOTBe-
TCTBYIOT CEAbMOMY H3JaHHIO,

IIpu noarotoBke pyKOINUCH BOCHLMOTO
M3JaHUA pellaKiius CTPEMUIIACH COXPAHHTD
MaTepHall aBTOpa, 32 HCKITIOYEeHHeM Tepepa-
DOTOK, CBA3AHHbIX C U3MEHEHUEM JEHCTBYIO-
uled HOPMaTHBHO-TEXHUYECKOH JOKYMEHTA-
uuy. I1pn 370M OBITH yyTeHbl 3aMEYaHUS U
NPEANOXEHHA, BO3HHKIUIHE Y OTHENbHbLIX
KOHCTPYKTOPOB H KOMIEKTUBOB MpeNpHs-
THH B Mpouecce MpakTU4YecKoH padoThl ¢o
CIIPABOYHHKOM.

KoHcTpykTOopckas 4acTs B TPaQHLMOH-
HOW NMOCTAHOBKE OCBELUEHA B CIPABOYHHKE
AoctatoyHo fnonHo. CraHAapTH30BaHHbIE
pacyeThl JeTalled MalluH (3y64aThix nepe-
Jau, NTOJIMITHUKOB Ka4eHHA 1 T.[.) U3N0oXKe-
Hbl TAKXE B HaJlexaileM o0beMe.

B COOTBETCTBMH C HOPMATUBHBIM XapaK-
TEPOM K OrpaHWYCHHbLIM 00BEMOM CIIpaBOy-

HMKA B HEM HE MPUBENEHbl COBpEeMEHHbIE
CJIOXHDBIE pacyeThbl AETaJCH, a faHbl YAPO-
WEHHbIE PAcyeThl, IMPOKO NMPUMEHAEMBbIE
KaK NnpeJBapHTelbHble IPH KOHCTPYHPOBA-
HHH WK KaK OCHOBHbIE JJI1 BCTIOMOTaTe /b~
HbIX JeTajIeH.

B BoCbMOM H3IaHHH 3HAYUTENLHO PACLIH-
PeHbl CBEOEHHUS MO MAAHBIM H KIJIEEBBIM
COoeMHEHHAM, CBApKe TUIACTMAacC, NIEHOK,
KOHCTPYHPOBAHHIO JleTalled U3 niacTMace,
APEBECHLIX MATEPHANIOB U T.I.; 3HAYUTEIBHO
nepepaboTaHsl pa3fenbl 10 NOMIIMITHUKAM
KayeHHs, YIJIOTHHUTEIbHBLIM YCTPOHCTBAM,
MY(hTaM, IPYXHHaM, PEIYKTOPaM H MOTOp-
peaykTopaM, 3JIEKTPOABUTaTENSAM H T.A.
BBeaeHbl HOBbIE IIABLI 10 1WAPUKO-BHHTO-
BbIM IepefayaM, 3alUTHLIM M 3aLIHTHO-
AEKOPATHBHBLIM MOKPLITHAM METANIOB |
I111aCTMACC, NPHBEAEHBI 3apybexHbIe aHAJIOTH
HEKOTOPbIX KOHCTPYKUHOHHBIX MAaTEPHAJIOB.

MaTtepHan TPEXTOMHOIO CHPaBOYHUKA
OTpaxkaer TpeGOBaHHA HOPMAaTHUBHO-TEXHH-
4eCKOi NOKYMEHTAUHH, AeHCTBYHOUIeH Ha
1 moas 2000r. o Bcemy H3aaHHI0 OTMEYEHDI
mexaynapoansie crasaaptel UCO, ¢ koTo-
pbIMH FapMOHH3HPOBAHbI MEXKIOCYIaPCTBEH-
HbI¢ ¥ POCCHHCKHE CTAHJAPTHI.

H3gatenbcrso Hi1aroaapuT BCEX YU TATE-
Jied, MPUCNABLIMX CBOM 3aMEYaHus U [1oxea-
HHA IO YIIYYLIEHHIO COAEPKAHUA, U3TTOKEHUA
v opopMIIeHHS CITPABOYHHKA.

BHMaHHe!

Bee usmenenus, ceszanmpvle ¢ NORGEHUEM HOGbIX HOPMAMUBHBIX OOKYMEHINOS,
byoym cucmemamuuecku nybauxkosamsca & scypHane "ChpagouHux. Huowcenep-
HblU dcyprHan” ¢ npunoscenuem Hauumas ¢ Ne 1, 2000 2.

IMoanucHoii nuaekce 72428
B KaTtaJjiore areHrcrBa "Pocnieyats"” Ha 2001 ron.



I'naBa 1

OBIIETEXHHUYECKHUE CBEJAEHUA

TABJIMLIb] IIEPEBOJIA EIMHULL U3MEPEHUA

1. Tabanna nepepoa elddHnl W3mepenna. B eanHHusl CH

EHHHHLU)I HBMEDEHHH COOTHOMEHHe KpaTHbIe H
HaumenoBanue CTapbIX €1MHULL JIOJSTbHbIe
BEMU M HBI cTapble CH c etnunamu CH eHdisl CHU

[110cKMit yrom ... ° (Tpagyc) pai 1,745329 ... - 10°2 pax

... (MunyTa) | (paxdan) 2.,908882 ... - 1073 pax

... " (CEeKYHIIa) 4,848137 ... - 107 pan
TeaecHblit Vron cTep cp 3.0482 ... - 10%cp

~° (kBajpar- | (CTEpAIHAH)

HBIA TPAIYC)
Adiua M M KM, CM, MM, MKM, HM
[Lrowajtsb M2 M? kM2, M2, cM2, Mm?
O6beM M3 M3 am3, cm3, mm3
Bpema ceK v KC. MC, MKC, HC

(Tantee "c”) (CeKyHIa)

CkopocTh M/c, cM/C M/cC KM/Y
YcKopeHHe M/c2, em/c? M/c?
¥r1oBas CKO- 0b/c paja/c 6.28 pan/c
pocCTh 00/MHH 0,105 pag/c
Vr1oBoe  yCKO- paa/c? pan/c?
peHHUe
YacToTta Iy I'1t (reply) Tru, I'Tu, MI'u, xbu
Yactota  Bpa- ob/c ¢! { ¢!
HEeHHA 06/MHUH 1/60 ¢! = 0,016 (6) ¢!
Macca KT KT 2. 104 Kr MTr, I, MF, MKT

Kap (kapar)
[10THOCTh Kr/m? KI/M° Mr/M3. kr/am3, t/cm3
Ve TbHbIH  00b- M3 /KT M3 /KT
eM
Komnndectso Kl - M/C KI - M/C
IBUKEHHSA
MOMEHT KOJH- KI - M2/c KT - M2/C
4ecTBa  IBHKE-
HHS
MoMeHT MHep- KT - M? KI - M°
1IHH  (IMHAMH-
JECKUHM MOMEHT
MHEPIHH)




12 OBUMIETEXHHUYECKHWE CBEAEHWA
IIpodoaxncerue mata. |
EavHMLBI U3MEPEHHS COOTHOLLIEHHE KparHbie #
HauMeHoBaHHe CTAphBIX €AMHHUILL JOJIbHbie
BeSTHHUUHBI craphle I CHU c eaMHHLIAMH CHU eaMHHulEl CH
Cwia, Bec KIC, JIMH H 9,80665H (TOuHO) MH, kH, MH, MmxH
(HBIOTOH) 105 H
Ve TbHBIA Bec AMH/cM3 H/m? 10 H/m3
MOMEHT CHITH Kic - M H M 980665 H M MH - M. kH - M,
(M3rMOa0 LI AUH - CM 107 H- M MH - M, MKH - M
MOMEHT)
MMITy/ibc CHITB KIC - C H-c 9,80665 H - ¢
JIMH - € 105 H - ¢
JlasrteHue ar (krc/cMm?) Ma 98066.5 Ila I'lla, MIa, xI1a,
aT™M (rackap) 101325 Tla mlla, mxlIla
MM BOI. CT. 9,800665 Ila
MM PT. CT. 133,322 Ila
6ap 105 Ta
TOPP 133,322 I1a
HanpskeHHe KIC/MM?2 Ia 9.80665 - 105 I1a I'Mla, Mlla, x[la
(MeXaHH4yecKoe)
Monvis  ymipy- JUH/CcM? I1a 0.1 Ia
TOCTH, MOZYJIb KIC/M? 9.80665 Ila
YIIpYTOCTH TIpH
CIBUIE
JuHaMHYecKast I (nyas) Ila-c 0,1Tla-c
BSI3KOCTh KIC - ¢/M?2 9,80665 Ila - c
KHHeMaTHYec- M2/c m2/c 104 M2/c MM2/c
Kas BA3KOCTb Ct (cTOoKC)
Viapnas  Bsi3- KIC - M/cM2 Ik /M2 9,80665 - 10* dx /M2 KIK/M2
KOCTh apr/cm? 10°3 [Ix /M2
IloBepxHOCTHOE JIMH/CM H/Mm 10-3 H/Mm M - H/M
HaTsoKe HHE
XKecTkocTs nipu KI'c/MM H/m 9806,65 H/Mm
PACTSIKEHUU U
CKATHU
KoagpuumeHr cM?/ U H mZ/H 10 M2/H
BCECTOPOHHETO
CKATHA
Pabota, 3Hep- apr Ik 10-7 Ox Tx, I''Tx. MIx.
THS KIC - M (IX0yNh) 9,80665 dx KK, MIx
kBT - 4 6 - 106 [Ix
3B 1.60219 -10°¢ Ix
(¥IEKIp.- BOVILT)
MoutHocTs J1.C. Bt (BarT) 735,499 Bt I'Bt, MBT, XBrT,
Ipr/c 10-7 Br MBT, MXBT
KIC - M/C 9.80665 Bt
Kas/c 4.1868 BTt
KKaT/C 1,163 Bt
Temneparypa °C K (xeJb- t=T-To
(ob6o3HaveHHe BUH) rme Ty = 273.15 K
n {000-
3HAYEHHE
7. nonyc-
Kaercs °C



TABJUWLIBLI TTEPEBOJA EAMHWUU MU3MEPEHMWA

1

IHpodoaxcenue maba.

EJIMHHULBI H3MePeHHs CooTHoueHHe KparHeie u
HanMeHoBaHHe CTapbIX eJHHHL JOTbHEIE
BeJIMUM H B cTapbie CH c egnuuamMu CH eqMHULEI CU
PR S R S

TeMmnepaTyp- K-! K-1
et Koaddu-
LIMEHT
Ternora, KoJM- Kai Hx 4,1868 Hx (TO4yHO) TOx, I'Ix, MIIx,
YeCTBO TEIUTOTBI kx, MAx
TeruvtosBoit  Ho- 3pr/c Br 10-7 Bt KBT
TOK
TermnonpoBso- apr/(c-cm-°C) | Br/(M:K) 10-3 Br/(M - K)
HOCTb Kan/(c-cM-°C) 4,187 - 102 Br/(M - K)

xxan/(u-M-°C) 1,163 Br/(M - K)
KoahduimeHT | spr/(em?-c.°C) | Br/(M*K) 103 Br/(M? - K)
TerUotniepenaud | xan/(cm?c-°C) 4,1868 - 10* Br/(M? - K)

KKan/(M%-4-°C) 1,1630 Br/(M? - K)
TeIToe MKOCTD 3pr/°C Ix/K 107 Ix/K kx/K
ViensnHad Ten- apr/(r - °C) Ix/(x-K) 104 Ox/(xT - K) Ix/(xT - K)
TT0eMKOCTb, apr/(r - K) 104 Ix/(xT - K)
yiaeabHas — 3H-
TPOIIHS
SHTpOHsA apr/K Ix/K 1077 Ix/K kIx/K
ViensHas 3pr/T JIK /KT 10-4 JIx/Kr MJIX/KT,
3HepTHA, Kdx/Kr
yebHoe KOTH-
4eCTBO TETUTOTHI
KoabduiumenT | spr/(c-emK4 | Br/(M2K% 103 Br/(m2 - K%
STydeMCITyCKa-
HUS
TosepXHocTHas | 3pr/(c - cM?) Br/M? 10-3 Br/m?
IUIOTHOCTh IO~
TOKa JHEPTHM
YieabHoe TeN- | KKaI/(KT - 4) Bt/xr 1,163 Br/kr
NOBHIIEIEHHE
TermoBoe  co- | u-°C-m¥/kka1 | M2 - K/BT 0,8598 M? - K/Bt
TIPOTHBIEHHE
CHiia ToKa a (amiiep) A KA, MA, MKA, HA, TIA
Kosmmuecrso K (kynoH) Kn
ATEKTPUUECTBA
JNeKTpHYecKoe B (BOMBT) B
HanpsKeHHeE,
ITeKTPUYECKUH
TIOTEH LA AT
JlexTpUUecKast @ (papaga) Q MP, MKD, NP
eMKOCTD
Hanpaxen- 3 (apcten) A/M 79.5775 A/M KA/M, A/MM. A/cM
HOCTb  MArHMT-

HOTO 11014




14 OBIMETEXHHUYECKHUE CBEAJEHHA
IHpodoaxcernue maba. [
EQuHHLB H3MEpeHHS CooTHolIeHHE KpaTHbie #
HanMeHoBaHHe CTAphIX €IWHMUL JIOTIbHBIE
BEJTMYMHBI CTaphie CH ¢ equHHllaMH CH eqHHuiel CHU
MarHuroaBYKY - a (aMrep) A {(ammiep) 0,795775 A KA. MA
masd cHmla, pas- | 10 (rwisbepr)
HOCTh  MarHuT-
HBIX MaTepHaloB
MarHyTHLIH B6 (BeGep) BG 10-8 B6 MB6
OTOK M - Kc (Makc- (Bebep)
BEJUT)
MarHuTHast I'c (raycc) Tn (Tecia) 104 Tn mTn, mxTn, uTa
WHAYKLMA, B6/M?
TUIOTHOCTh Marl-
HUTHOTIO MOTOKA
WHIyKTHBHOCTD TH (TeHpH) I'n 109 T MI'H
CM {CaHTH-
MeTp)
DneKTpHUECKOe oM (OMm) OM - M 106 OM - M TOM, TOM, MOM,
Hconpomlmemre €. 1. coIp. 8,98755 - 1011 Om KOM, MOM, MKOM
CIc
E;ﬂemaﬂoe Wek- | oM - MMZ/M OM - M 106 Om - M FOM - M, MOM - M,
H4ecKoe co- el. yi. L. 898755 - 1090OM - M KOM - M. OM - cM.
[IpOTURIEHHE conp. CI'C MOM - M, MKOM - M,
HOM - M
HpKkocTs c6 (CTHIIBLO) KI/M?2 104 xm/M2
16 (ambepT) | (KaHMaena 3,193 - 103 kua/m?2
Ha KBajl-
paTHLIM
METp)
"epMEeTHYHOCTD cM> - at™/c cm? - Tlajc 101 325 cm? - TTa/c 101,325 klla - cM3/c
Monsipras KKaJT/MOJTb X /MOITB 4187 1x/Monp
HYTpeHHSS
HepTUs
AondpHas ten- | xkan/(Mams - °C) | [okAmam-K)| 4187 [T/ (moms - K)
OEMKOCTD,
OJIApHas  IH-
ponug
eMiIeparypo- M2 /4 M2/c 2.7778 - 104 M2/c
POBOIHOCTD
KOPOCTh rasa Kr/(cM2MuH) | xT/(M2 - ) 6 - 105 xr/(mM2- c)
[arocogepxa- /M3 Kk/M3 10-3 kr/m3
e

PUMedaHHs | BHeCHCTCMHBIE €IMHMIIBL, JOMYCKaEMble K NPUMEHEHHMI0 HAPABHE C €/IH-

HulaMy CH: T (TOHHA). MMH (MMHYTa); Y (4ac); CyT (CYTKH): ... ° (rpaayc):
- " (MHHYTA); ... " (cexyHaa); 1 (IWTp).
2. EnMHMUDBI, BpEMEHHO J0MYCKaeMble K MPUMEHEHHK), CPOK UILITUH KOTO-

PBIX OyleT YCTAHOWIEH B COOTBETCTBUM € MEXIYHAPOIHBIMH peiieHUSIMU:
Kap {(kapat): o6/c, 06/MuH; Oap.




TABJIHUUSBI ITEPEBOJA EJUHWUL U3MEPEHHUA 1/

2. Tabi nepesoja eanuun Wimepenns CIITA u Besmkobpuranum B exmnmim CH

Founuyw daunn

1 Mwia mopckad (Bermko6p.) = 1,85318 kM

1 Mwia Mopckad (MexayHap.) = 1,852 KM (TouHO)
1 Muns mopckas (CHIA) = 1,852 kM (TO4YHO)

1 Mus (MexayHdap.) = 1,60934 kM

1 apn = 914,4 MM (TO4HO)

1 ¢yt = 304,8 MM (To4YHO)

1 ajouM = 25,4 MM (TOUHO)

1 mums Gombmadt (1/10 ajoitMa) = 2,54 MM (TO'HO)
1 uuus (1/12 pioiimMa) = 2,117 MM

1 M1 = 25,4 MKM (TOYHO)

1 MUKpOAIONM = 25,4 HM (TOUYHO)

Edunuywn naowadu

1 KB. MWIA (MEXIYHap.) = 2,58999 km?
1 kB. fipa = 0,836127 M2

1 KB. oyt = 929,030 cM?

1 KB. 1I0HM = 645,16 MM? (TOHHO)

] KB. MW = 645,16 MKM? (TOUHO)

Founuyw obsema

1 ky6. apa = 0,764555 m>

| xy6. dyT = 28,3169 am>

| Ky6. noiM = 16,3871 cm?

| Gappens HedraHol (CLIA) = 158,987 am?
| 6appesib cyxoit (CLUA) = 115,627 am3

| tarrioH (BesMko6p.) = 4,54609 am3

| ra/UtoH XMAKocTHRI (CLIA) = 3,78541 am?
| rawion cyxoi (CIIIA) = 4,40488 am?

Eounuyw maccw

I Tonna LmMHHasa (Beiuko6p.) (2240 ¢pyHTOB) =
= 1,01605 1

! TtoHHa kKopotkasa (CLOA) (2000 d¢yuroB) =
= 0907185 T

! nenTHep LMHHBIH (Bemkoobp.) = 50,8023 xr

I uentHep KopoTkvi (CIHA), KBHHTAT =

= 45,3592 xr

} ¢vHT (Toproswiit) = (0.453592 kr

! viuus = 28.3495 1

Eounuyn naomuocmu

1 'HT
DT _ 6 0185 xr/m3
KVO. ¢t

I vHUMA X
——— = 1.00116 kr/m°
KVO. oyt

I dyHT
KybO. Apl

I ¢pyur
KyO. JIIOWM

= 0.593276 kr/M°

= 2,76799 - 10% kr/m3

Edunuyw cxopocmu u yckoperus

1 by _ 0,3048 M/4 (TOUHO)
Jac

1 YT _ 43048 m/c (ouo)
CCK

Wwid

1 X 160934 kM/u = 0,47704 M/c
yac
MWIA

1 = 1,60934 KM/c = 5793,64 KM/4
CCK

1T _ §,3048 M/c? (rouno)
KB.CCK

Founuyw cunw

1 ToHHa-cHIa JUMHHad (BerkoOp.)=9,96402 xH

1 ToHHa-cuna Kopotkad (CIIA) = 8,89644 xH
1 ¢yuT-cHna = 4,44822 H

1 nayupans = (,138255 H

1 yHimsg-cuna = (0,278014 H

Edunuyw daeaenua,
MEXAHUMECKOZ0 HANPANCEHUA

1 ¢yHT - cuna

AT = 6,89476 kT1a
KB. J10HM
1 _
QYHT - CUIA _ ) 0203 TTa
KB. ¢QyT
1 HT -
GYHT - KA _ 5 29003 TTa
KB. 4pA
1 asn
- TayHAATh _ 1 48816 Tla
KB. ¢yT
1 Hd -
YHUMA - CHT8 _ 430,922 Tla

KB. J10MM
1 ¢yt BoasgHoTro crosiba = 2,98907 klla
1 mwoiv BoagHoro cronba = 249,089 Ila
1 mo¥Mm pTyTHoTO cTo.10a = 3,38639 klla

Edunuyw pabomst u 3nepauu,
Koauiecmea menaombl

| dpyur-cuna-gyr = 1.35582 Ax

| mayHaath-GgyT = 42,1401 MIx

| 6pHTaHcKas eaMHHULE TerioTel = 1,05506 KX
1 OpMTaHcKas €IMHMIA TeILIOThI (TEPMOXHM.} =
= },05435 xlx



16 OBINETEXHHUYECKHE CBEJEHHA

IHpodoaxncenue maba. 2

EOuHUKb AUHELHOU U NOBEPXHOCMHOU NAOMHOCMU

VOVHT _ ) 43816 kr/m
¢yt

1 QyHT
Api

= 0,496055 Kr/M

1 OYHY _ 4 88243 kr/m?
KB. ¢yt

1 ¢yHT
KB. Api

= (),542492 xr/M?

Edunuys mowgnocmu, menio8ozo nomoxa

1 ¢yHT - cuna - yT

= 1,35582 Br
CeKyH]la

L ynT - cuma - OYT _ 5 5970 uBy
MMHYT2

| QyHT - cWITa - QYT _ 4. 616 MxBr

Yac ’
I mayHaams - OYT _ 1) 1401 Bt
cexyHia

1 nowanuHas cuna 6puraHckas = 745,700 Br
1 6puTaHCcKad eIHHMLA TeIUl0Thl

1xy6‘ ¢GyT

MHH

=28,3169 mv3/vun = 0,471947 mm3/c

1 K0 PR _ ) 264555 M3 /My = 12,7426 avd/c
MHH

. ra/UIoH XWIKOCTHBIH

(CIIA) =  3,78541
MHH

am3/MuE = 0,063091 am3/c
ra/UIoH

1 (Besmko6p.) = 4,54609 nm3/Muu =

MMH
= (,75768 am3/c
Edunuyw Momenma cuiv

1 dpyHT-cHIa-T0dM = 0,112984 H - M
1 pyur-cuna-gpyr = 1,35582 H - M
1 naywaams-¢yr = 42,1401 MH - M

Edunuyw yoeasnoeo seca

{ yHT - cuna
KyD. ¢yt
1 NayHJah

Ky0. ¢yt

= 157,087 H/m®

= 4,87984 H/Mm>

Founuyw dunamuveckod u
KuUHeMamuMecKoU 6A3Kocmu

= 1055,06 Br
CeKyHla - -y
1 | YHT - OWIa - HAC _ 1) 369 KITa -
OpuraHcKasi eIMHMLEA 1ermon.1=0,293067 Br KB. ¢yr
Yac - CUla -
 DYNT - A - CEK _ 1 2803 Ta - ¢
Edunuyw maccogozo u obvemHoz0 pacxoda KB. ¢yt
NayHIaib - CeK
GyHT 1 = 1,48816 ITa - ¢
1 = (,453592 xr/4 = 0,125998 r/c ’
wac / / KB. QyT
TOHHA KB. QyT _
1 (BermkoGp.) = 1,01605T/4=0,28224 kr/e | 1 —— — = 25,8064 mM’/c
Hac Hac
TOHHA KB. hyT
1 (CLIIA) = 0,907185 /4 = 0,251996 kr/c | ! —— — = 929,030 cm?/c
Hac ceK
[Tepeson MHLTHMeTpPOB B MoiiMbI (1 MM = 0,03937")
MM 0 l 2 3 4 5 6 7 8 9
—_— —
0 - 0.0394 | 0,0787 | 0,1181 | 0,1575 | 0,1969 | 0,2362 | 0,2756 | 0,3150 | 0,3543
10 0.3937 { 04331 ¢ 0,4724 | 0,5118 | 0,5512 | 0,5906 | 0,6299 { 0,6693 t (0,7087 | 0,7480
20 0.7874 | 00,8268 | 0.8661 | 0,9055 | 30,9449 | 0,9843 | 1,0236 | 1,0630 | 1,1024 | 1,1417
30 LISIL | 1.2205 | 1.2598 | 1,2992 | 1,3386 | 1.3780 | 1,4173 | 1,4567 | 1,4961 | 1,5354
40 1,5748 | 1,6142 { 1.6535 | 1,6929 | 1,7323 | 1.7717 | 1.8110 } 1,8504 } 1,8898 | 1.9291
50 1.9685 | 2,0079 | 2,0472 | 2,0866 | 2.1260 | 2,1654 | 2.2047 | 2,2411 { 2,2835 | 2,3228
60 2,3622 | 2,4016 | 2,4309 | 2,4803 | 2,5197 | 2,5591 | 2,5984 | 2,5378 | 2,6772 | 2,7165
70 2.7559 | 2,7953 | 2.8346 { 2,8740 | 29134 | 29528 | 2,992t | 3.0315 | 3.0709 | 3.1102
S0 3.1496 | 3,1890 | 3,2283 | 3,2677 | 3,3071 | 3,3465 | 3,3858 | 3.4252 | 3.,4646 | 3.5039
Q0 3,5433 | 3,5827 | 3.6220 | 3.6614 { 3,7008 | 3.7402 | 3,7795 | 3,8189 | 3,8583 | 3,8976
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[Iepeson ponei g0iMa B MHLIHMETPhI

Hpodoaxcenue maby. 2

Horms MM o MM " Homm MM “ Hom MM
AWOHMa JOHUMa JHUMa TwHMa
3/64 7/64 2,778
11/64 15/64 5,953
19/64 23/64 9,128
27/64 31/64 12,303
35/64 39/64 15,478
43/64 47/64 18,653
51/64 55/64 21,828
59/64 63/64 25,003
3/32 7/32 5,556
11/32 15/32 11,906
19/32 23/32 18,256
27/32 31/32 24,606
3/16 7/16 11,113
11/16 15/16 23,813
1/8 3,175 A' 3/8 7/8 22,225
1/4 6,350 1/2 1 25,400
Ilepeson ¢yTor B merpni (1 dyT = 0,3048 m)
DyTH 0 1 2 3 4 5 6 7 8 9
0 - 0,305 | 0,609 | 0,914 | 1,219 | 1,524 | 1,829 | 2,133 | 2,438 | 2,743
10 3,048 | 3,353 | 3,657 | 3,962 | 4,267 | 4,572 | 4,877 | 5,181 | 5486 | 5,791
20 6,096 | 6,401 | 6,705 | 6,010 | 7,315 | 7,620 | 7,925 | 8,229 | 8,534 | 8,839
30 9,144 9,449 9,753 | 10,058 | 10,363 | 10,668 | 10,973 | 11,227 | 11,582 | 11,887
40 12,192 | 12,497 | 18,897 | 13,106 | 13,411 | 13,716 | 14,021 | 14,325 | 14,630 | 14,935
50 15,240 | 15,545 | 15,849 | 16,154 | 16,459 | 16,764 | 17,069 | 17,373 | 17,678 | 17,983
60 18,288 | 18,593 | 18,897 | 19,202 | 19,507 | 19,812 | 20,117 | 20,421 | 20,726 | 21,031
70 21,336 | 21,641 | 21,945 | 22,250 | 22,555 | 22,860 | 23,165 { 23,469 | 23,774 | 24,039
80 24,384 | 24,689 | 24,993 | 25,298 | 25,603 | 25,908 | 26,213 | 26,518 | 26,822 | 27,127
90 27,432 | 27,737 | 28,042 | 28,346 | 28,651 | 28,956 | 29,261 | 29,566 | 29,870 | 30,175
[Tepenon pyHTOB B KITOIPAMMBI
DyHTHI 0 1 2 3 4 S | 6 7 8 9
0 - 0,454 0,907 -'-lt,361 1.814 2,268 2,722 3,175 3,629 4,082
10 4.336 4,990 5,443 5,897 6.350 6,804 7.258 7.711 8,165 8,018
20 9,072 | 9,525 1 9979 | 10433 | 10,886 1 11,340 | 11,793 { 12.247 | 12,701 | 13,154
30 13,608 | 14,061 | 14,515 | 14,969 | 15,422 | 15,876 | 16,329 { 16,783 | 17,237 | 17.690
40 18,144 ¢ 18,597 | 19,051 | 19,505 | 19,958 | 20,412 | 20,865 | 21,319 | 21,772 | 22,226
50 22,680 | 23,133 | 23,587 §{ 24,040 | 24,494 | 24,948 | 25,401 | 25,855 | 26,308 | 26,762
60 27,216 | 27,669 | 28,123 | 28,576 | 29,030 | 29,484 | 29,937 | 30,391 | 30,844 | 31,298
70 31,752 | 32,505 | 32,659 | 33,112 | 33,566 | 34,020 | 34,473 | 34,927 { 35,308 | 35.834
50 36,287 | 36,741 | 37,195 | 37.648 | 38,102 | 38,555 | 39,009 | 39,463 | 39.9vi6 | 40,370
90 40,823 [ 41,277 } 41,731 | 42,184 | 42,638 | 43,091 | 43,545 | 43,999 | 44,452 | 44,906
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lIpodoaxcenue maoa. 2
[Tepenon hyHT-cHA Ha KBaApaTHbIR QYT B nackaiu
1 dynr-cuna / kB. gyt = 47,8803 Ila
cmica 0 i 2 3 4 5 6 ' 7 8 9
Pyt I S S — S
0 - 47,8803 | 957606 | 143,6409 | 1915212 | 2394015 | 287.2818 | 3551621 | 383,0424 | 430.9227
10 478.8030 | 5266833 | 574,5636 | 622.4439 | 6703242 | 718,2045 | 766,0848 [ 8139651 | 8618454 | 909.7257
20 937.6060 | 1005.4863 | 10533666 | 1101,24691 114912721 1197.00751 1244.8878 | 1292,7681 | 13406484 | 1388 5287
30 1436.4090 | 14842893 | 1532.1696 | 1580,0499| 1627.9302| 16758105 1723.6908 | 1771,5711| 1819.4514| 1867.3317
40 1915,2120 | 1963.0923 | 20109726 | 2058,8529| 2106,7332| 2154,6135| 2202.4938 | 2250,3741 | 22982544 23461347
50 2394.0150 | 24418953 | 2489.7756 | 2537.6559| 2585,5362) 26334165 26812968 [ 2729.1771| 2777.0574| 2824,9377
60 2872.8180 | 2920,6983 | 2968,5786 | 3016.4589| 3064.3392) 3112.2195| 31600998 | 3207,9801 | 3255.8604 | 3303.7407
70 33516210 3399.5013 | 3447.3816| 349526191 3543,1422| 3591,0225| 36389028 | 3686,7831| 3734,6634 | 3782,5437
80 3830,4240 | 3878,3043 | 3926,1846| 39740649 402194521 40698255 4117,7058 | 41655861 | 4213,4664 | 42613467
90 4309,2270 | 4357,1073 | 4404,9876 | 4452,8679| 4500,7482 45486285 | 4596,5088 | 46443891 | 4692,2694 | 4740 1497
[TepeBon ¢yHT-cii-pyT B HBIOTOH-MeTPBI
1 dyHT-cuna-¢pyr = 1,35582 H - M
Oyur-
CHia- 0 1 2 3 4 5 6 7 8 9
I —S S ———————
0 - 1,35582 | 2,71164 | 406746 | 542328 | 677910 | 813492 | 949074 | 1084656 | 12,20238
10 13,55820 | 1491402 | 1626984 | 1762566 | 1898148 | 20,33730 | 2169312 [ 2304894 | 2440476 | 25.7605%
20 27,11640 | 28,47222 | 2982804 | 31,18386 | 3253968 | 3389550 | 3525132 | 36,60714 | 37,96296 | 39.31878
30 40,67460 | 42,03042 | 4338624 | 44,74206 | 46,09788 | 4745370 | 4880952 | 50.16534 | 5152116 | 52,87698
4 54,23280 | 55,58862 56,94444 58,30026 5965608 | 61,01190 | 62,36772 | 63,72354 | 6507936 | 66,43518
50 67.79100 | 69,14682 | 7050264 | 71,85846 | 7321428 | 7457010 | 7592592 | 77,28174 [ 78,63756 | 79,9338
60 81,34920 | 82,70502 | 84,06084 | 8541666 | 8677248 | 8812830 | 89.48412 | 9083994 | 92.19576 | 93.55158%
70 9490740 | 96,6322 | 9761904 | 98.97486 | 10033068 | 101.68650 | 10304232 104,39814 | 105,75396 | 107.10978
80 108,46560 | 109.82142 | 111,17724 | 112,53306 | 113,88888 | 11524470 11660052 | 117.95634{ 119,31216 | 120,66798
90 122,02380 | 12337962 | 124,73544 | 126,09126 | 127,44708 | 128.80290 | 130,15872 131,51454 | 132,87036 | 134,22618
[TepeBon ¢yHT-CMA Ha KBAJPaTHBIH NOHM B KIWIONACKAIH
1 ¢pyHT-CHIa / KB. J0itM = 6.89476 kIla
®yur-
CHIa/ KB. 0 l 2 3 4 3 6 7 8 9
TOHM __J_____.___._
0 - 6.89476 | 13,78952 | 20,68428 | 27.57904 | 3447380 mm
10 68.94760 | 7584236 | 8273712 | 8963188 | 96.52664 | 103.42140] 11031616 ] 117.21092 | 124.10568 | 131.00044
20 137.89520 | 144.78996 | 151.68472] 158.57948) 165.47424] 17236900 179.26376 | 186.15852| 193.05328 | 199.94804
30 206.84280 | 21373756 | 220.63232] 227.52708| 23442184 241.31660| 248.21136 | 255.10612 | 262.00088 | 268.89564
40 275.79040 [ 28268516 [ 289.57992] 29647468 303.36944 | 310.26420] 317.15896 | 324.05372 | 33094848 | 337.84324
50 34473800 | 35163276 | 35852752 365.42228 37231704 379.21180 386.10656 | 393.001321 390 89608 | 406 79084
60 41368560 | 420.58036 | 427.47512 43436988 441.26464 448.15940 | 45505416 | 461.94892 | 468.84368 | 47573844
70 48263320 | 489.52796 | 496,42272 503.3174R[ 510.21224] 517.10700| 524,00176 | $30.89652 | 537.7912k | 544.68604
80 551.58080 | 55847556 | 565.37032| 57226508 | 579.15984 | 58605460 | 59294936 | 59984412 606.7388% [ 613 63364
) 620,52840 | 62742316 | 63431792 | 641.21268 | 648.10744| 65500220 | 661.%9696 | 668.79172] 675.6864% | 682 SK124
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Hpodoancenue maby. 2

[Tepepon wuaxocTHLIX rakionos (CIIIA) B KyOH1eckHe aeuMMeTpbI
1 XHUAKOCTHBIN ra/UloH = 3,78543 am3

Tat10HN 1] 1 2 3 4 5 6 7 8 9
o | - ;;543 7.57086 | 11.35629 | 1514172 | 1892715 | 2271258 | 26.49801 | 30,28344 | 34.06887
10 37.85430 | 41,63973 | 4542516 | 49.21059 [ 52.99602 | 56,78145 | 60.56688 | 64,35231 | 68.13774 | 71.92317
20 7570860 | 79.49403 | 8327946 | 87.06489 | 90.85032 | 9463575 | 9842118 |102,206601 [ 105,99204 | 10977747
30 11356290 117,34833 | 121.13376 | 124.91919| 12870462 | 132,49005 | 136,27548 | 140,06091 | 14384634 | 147.63177
40 151.41720 | 155,20263 | 158 98806 | 162,77349| 166,55892| 170344351 174,12978 | 17791521 | 181,70064 | 185,48607
50 189.27150 | 193.05693 | 196,84236 [ 200,62779| 204.41322| 208,19865| 211,98408 | 21576951 | 219.55494 | 223 34037
60 227,12580 | 23091123 | 234.69666 | 238.48209) 242,26752( 246,05295 | 249,83838 | 25362381 | 257,40924] 261,19467
70 26498010 | 268,76553| 272,55096{ 276,33639| 280,12182| 283.90725| 28769268 | 29147811 | 295,26354 | 299.04897
80 302,83440 | 30661983 | 310,40526 | 314,19069| 317,97612| 321.76155| 32554698 | 329,33241] 33311784 336,90327
90 340.68870 | 344,47413 | 348,25956 | 352,04499 | 35583042 359.61585| 36340128 | 367,18671{ 370.97214} 374,75757
[1epeson nedTAHLIX G6appeeil B KyOH4yeckHe MeTphl
1 HedTsiHo#M Gappens = 0,158987 M3
Bappesb ] l 2 3 4 3 6 7 8 9
0 - 0.158987 | 0,317974 | 0,476961 | 0635948 | 0,794935 [ 0,953922 | 1,112909 | 1271896 | 1,430883
10 1.589870 | 1,748857 | 1907844 | 2,066831 | 2,225818 | 2384805 | 2,543792 | 2.702779 | 2.861766 | 3,020753
20 3,179740 | 3,338727 | 3,497714 | 3656701 | 3.815688 | 3.974675 | 4,133662 | 4,292649 | 4451636 | 4,610623
30 4769610 | 4928597 | 5087584 | 5246571 | 5405558 | 5564545 | 5723532 | 5882519 | 6041506 | 6,200493
40 6.359480 | 6,518467 | 6677454 | 6836441 | 6995428 | 7,154415 | 7,313402 | 7,472389 | 7.631376 | 7,790363
50 7,949350 | 8108337 | 8267324 | 8426311 | 8,585298 | 8744285 | 8903272 | 9.062259 | 9,221246 | 9,380233
60 9539220 | 9.698207 | 9,857194 | 10016181 10.175168| 10,334155] 10493142 10,652129| 10,811116 | 10970103
70 11,129090 | 11288077 | 11.447064 | 11606051 | 11.765038 | 11.924025| 12.083012 | 12,241999| 12,400986 | 12, 559973
80 12.718960 | 12.877947 | 13,036934 | 13195921 13.354908 | 13.513895 | 13672882 13,831869 [ 13,990856 | 14,149843
% 14,308830 | 14467817 | 14626804 | 14785791 14.944778 | 15.103765] 15,262752] 15421739 15,580726 | 15,739713
[lepeson xuaKocTHbIX raionos (CIIIA) B MHAYTY B KyOH4YeCKHe Jlel[MMeTpbl B CEKYRIY
] XKMIKOCTHBIA ravton / MUH = 0,063091 am3/c
faiony 0 1 2 3 4 5 6 7 8 9
MHH
0 - 0,063091 | 0,126182 | 0,189273 | 0252364 { 0315455 | 0,378546 | 0,441637 | 0,504728 | 0,567819
10 0.630910 | 0.694001 | 0.757092 | 0820183 | 0883274 [ 0946365 | 1009456 | 1,072547 | 1,135638 | 1,198729
20 1261820 | 1324911 | 1388002 | 1451093 | 1514184 | 1577275 | 1640366 | 1.703457 | 1.766548 | 1,829639
30 1.892730 | 1955821 | 2018912 | 2082003 | 2,145094 | 2.208185 | 2271276 | 2.334367 | 2.397458 | 2,460549
40 2523640 | 2586731 | 2.649822 | 2.712913 | 2776004 | 2839095 | 2.902186 | 2965277 | 3.028368 | 3091459
50 3154550 | 3217641 | 3280732 | 3.343823 | 3.406914 | 3470005 | 3,533096 | 3.596187 | 3.659278 | 3722369
60 3.785460 | 3848551 | 3.911642 [ 3.974733 [ 4.037824 | 4.100915 | 4,164006 | 4.227097 | 4290188 | 4.353279
70 4,416370 | 4479461 | 4,542552 | 4.605643 | 4.668734 | 4731825 | 4794916 | 4,858007 | 4.921098 | 4 984189
RO S.047280 | 5110371 | 5.173462 | 5236553 | 5299644 | 5.362735 | 5.425826 | 5.488917 | 5.552008 | 5.615099
o) S.678190 | 5741281 | 5804372 | 5.867463 | 5930554 | 5993645 | 6.056736 | 6119827 | 6.182918 | 6246000
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Hpodoadcenue maoa. 2
CooTHOIICHMA TeMAEPATYP H IPAJIyCOB MO Pa3IHYHbIM TeMIEPATYPHbIM LIKAIAM
TeMneparypHas TeMnieparypHas mikana

lIKajia KenssuHa T, Lemscus ?, PeoMiopa g, @apeHreiTa PeriKuHa 1p,,
K °C °R tg, °F °Re
e e e ————————————————— i1 e b e 1 e e —————————————
Kemsuna 7, K | 07 3 T=t+27315 | T = Sfdtg + | T = 5/ + | T=5/9ge
: g +273,15 +255,37

I'panyc ol o ST 1K=1°C 1K=4/5°R | 1K=9/5°F | 1 K=9/5°Re
Lenscua 1, °C | t=T7-273,15 o 1 =5/41g t=3/9(tr-32) | t = 5/9%g -
I'pamyc 1°C=1K - . 11°C=4/5°R | 1°C=9/5°F |1°C=9/5°Re
Peomiopa 7, °R | tr = 4/S(T - | 1g=4/5t a IR =4/(TE - | 1R = 4/t -
pamyc 1°R=5/4K [ 1°R=5/4°C [ "% | 1°R=9/4°F | 1°R=9/4°Re
Qapenreitta tp | tp = 9/5T - | tp=9/5t+ 32 | tp = 9/dtg + [ Atr = tre -
°F - 459,67 + 32 : | - 459,67
Tpamyc 1°F=5/9K [ 1°F=5/9°C | 1°F=4/9°R } = = = 1°F=1 °Re
Penkuna the, | tRe=9/5T tRe = 9/5(t + | tge = 9/41p +
°Re + 273,15) + 491,67
I'pamyc 1°Re=5/9K | 1°Re=5/9°C | 1°Re=4/9 °R

PEIHEHUE TPEYT'OJIBHUKOB 1 MHOTI'OYTOJIBHUKOB
NPAMOYTOJIbHBIE TPEYTOJIbHUKH

(pnc. 1)
3ajano | p - gotgay
a, d. a
¢ C = — ;
Hairtu sSin o«
2
) a
bye, F F=—ctga.
2
ajano | g _ btga;
b, a. b
5 C= ;
Haitun cosa
a,c, F. b?
T F = Ttga.

¢

a = csina;
3anano | b = ccosq;
c, . 2
Ham‘F=—2-;smacosa=
a,b, F. 2
. =Tsm2a
[tga=£; o = 90" - B;
b
3apgano tg[}:-s; B=90~-q
;;ﬁi'" fc=va’ +b% =
a,pB,c,F.| = .a _ b :
sina  cosa
F-%
2
3agaHo
a, c.
Haitru

a, B, b, F



PEILUEHHMUE TPEYIOIbHHUKOB 1 MHOT'OYI'OJILHUKOB 2

. a o
sina =—; a=90" -p;
c
ad 5
cosp=—; p=90" —-aq,
c
<b: C2—02=

- J(C +a)(c— a) =ccosa =

= ¢ sin f;

- %‘/(c +a)(c—a) = %acsin B.

KOCOYTOJIBHBIE TPEYTOJTbHHUKHA

- caydvya#n (0o0lWIKMH), pHc. 2.

Pwuec. 2

3a1aHo

a, b, y.

Hanitu
¢, a, B, FE

c= ‘/02 +6% - 2abcosy;

: si si
c b-acosy
bsin bsin
Sin ff = L gps———;
a - bcosy
b sin
Foaosmy
2
3amaHo

LAY o= 180" - (B +y);

Ml =180 (o +7);
a.a,ﬁ.jﬁ_ Y)’
Hajrru |Y = 180° ~ (o +B)
b,c, F
asin f asinf
b= - = s
sina sin{p +y)
_asiny  asSiny
~sina sin(B+y)’
azsin[}s'my a’

F = - = .
2sin 2(ctgﬁ + ctgy)

2-H cny4vyaik
a > b (mosroMy B ocTpsiit); B < o (puc. 2).

3agaHo

a, b, a.

Haittn
B, v, ¢, F

asin
c=4acosp+bcosa = —
sina

= bcosa +

+Ja - b? sin? o,
bsina

sinp = ;

< a

cosp = i\/l—sin2 B;

y = 180" — (o + B);
absiny _ besina
22

F =

3-i cnyvai
b > a. TpeyronbHUK He BIIOJIHE OIIpeJelieH, BO3-

MOXHBI /1Ba peilieHuss: B 90° (puc. 3).

b
a
a A
¢
Puc. 3
) bsina
sinf = ;
a
3amaHo | cosp = ty1 - sin’ B;
a,b,a. 180° ( [3)(_5
1Y = —{a + ;
Haitu 4 :

B,v.c, F. c=bcosai1/az—b23in2a;
absiny bcsina

Fe—77="—

BBIPAXKEHHUE YIJIOB
TPEYTOJIBHHKA YEPE3
CTOPOHBI H MOJTYIIEPUMETP

3aJaHoO
a, b, ¢
Hairru

a,B,y, F

Moaynepumerp

a+b+c

P =
2
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cosa =

b2 +c?—a

2

2bc ’

0sp a’ +c? - p?
sina P
PP -5
COSEz ( );
2 ac

Smng(P—a)(P—c);
2 ac
E os _b2+a2—c2
» COST = 2ab
cos L = PP 9).
2 ab
P—al(P-5
COS%:J( a)( ),

n - YHUCJIO CTOPOH,
¢ - CTOPOHA MHOTOYIOJIBHUKA,
R - panuyc onmMcaHHOIO Kpyra;
¥ - paaHyc BIIMCAHHOTO KpyTa,
F - 1loniaas MHOTOYTOBHHMKA

c:2Rsm180 =2rtgﬂ; R:E:sin180 :r:cos180
n 2 n n
r=Sct 180 —Rcos180 ; F:ﬁstmgﬁl:nrztgﬂz C—ctgﬂ
2 n 2 n 4 h

n F

3 1,L732R | 3,464r | 0,577¢ 2,000r | 0,289¢ | 0,500R | 0,433¢2 | 1,299R? | 5.1967
4 1.414R | 2,000r | 0,707¢ 1,414r | 0,500c | 0.707R | 1.000c2 | 2,000R? | 4,000
5 1.176R 1.453r | 0.85lc 1,236r | 0,688c | 0809R | 1.721c2 | 2,378R? | 3.633R
6 | 1,000R 1,155r 1.000¢ 1.1557 | 0.866¢c | 0.866R | 2,598¢2 | 2,598R2 | 3.4647
7 | 0,868R | 0.963r 1,152¢ 1.110r 1.038¢ | 0.901R | 3.,635¢2 | 2.736R2 | 3371
8 { 0,765R | 0.828r 1.307¢ 1.082r 1.207¢ | 0.924R | 4.828c2 | 2.828R2 | 3.3141
9 | 0,684R | 0.728r 1,462¢ 1.064r 1,374c | 0,940R | 6.182¢2 | 2.893R2 | 3.27672
10 } 0.618R | 0.650r 1.618¢ 1.052r 1,539¢ | 0.951R | 7.694¢2 | 2.939R2 | 3.2497
11 | 0.564R | 0.587r 1.775¢ 1.042r 1.703¢ | 0960R | 9.364¢2 | 2.974R2 | 3.2307
2] 0,518R | 0.536r 1.932¢ 1.035r 1.866¢ | 0.966R | 11.196¢2 | 3.000R? | 3.2157
16 | 0.390R | 0,398 | 2.563¢ 1.020r 2514c | 0.981R | 20,109¢2 | 3.062R? | 3.18372
20 | 0.313R | 03177 | 3.196¢ 1.013r 3,157¢ | 0.988R | 31.569¢2 | 3.090R2 | 3.1687
24 | 0.261R | 0.263r | 3.831c 1,.009r 3.798¢ | 0.991R | 45,575¢2 | 3,106R2 | 3.1607
32 | 0,196R 0.197r 5.101¢ 1,005r 5.077¢ | 0.995R | 81.225¢2 | 3.121R? | 3.152R
48 | 0.131R 0.131r 7.645¢ 1,002~ 7.629¢ | 0,998R | 183.08¢2 | 3.133R2 | 3.1461
64 | 0.098R 0,098 | 10,190¢ 1.0U1r 10,178¢ 1 0,999R | 325.69¢2 | 3.137R? | 3.144P




TPUTOHOMETPHYECKUE 3ABUCHMMOCTH

TPUTOHOMETPAYECKUE 3ABUCUMOCTHA

4. TpurosomeTpHyeckHe GopMyIbl IPHBEREHHS

TpUTrOHOMET-
puydeckas -a
GyHKUMA
sin -Sina.
cos +cosSa
1g -tga
ctg -ctga.

90° + « 180° t a 270° t a 360° £ o
e 1.
+cosa Fsina -cosa sin(ta)
Fsina -coSa +sina cos(+a)
Fctga Hga +ctga tg(za)
Ftgo fetga +ga cig(+a)

5. BuipaxenHe oJHOH TpHroHomeTpHYecKod QYHKIHMH Yepe3 APYTYIO GyHKIBI0 TOro Xe Yriaa

TpuroHoMeTpH- .
wecKas DYHKLHA SN cosa tga ctgo
sina = ,l —cos? a tga I
Jl+tg2a Jl+ctg2a
cosSa, = 1 sinz o 1 ctga
\(1+tg2a \/1 +ctg2a
tga = sin o /1 _cosla 1
Yi-sin’a cosa B ctBr
ctga = 1 —sin? o cosa e
sin o vi-cos?a tgo o
OCHOBHBIE sin 2o = si - 2 .
TPUTOHOMETPHUYECKHE ®OPMY.JIBI mee T Sle e0se =t g

sin2a + cosla = I

sin (e £ B) = sina cosP *

+ cosa sinf:

cos(a = B) = cosa cos P +

+ sina sing;

e £ ) = (tga £ tgp) :
(I + tga tgp)

ctg(o + By = (clga ctgp + 1)

{ctg 3 £ clguw).

cos2a = cosla - sino =

=1 - 2sinfa =2cos?a - I;

2iga 2
g2o = 5— = ;
1-tgfa Clga —1ga
2
ct -1
Z2ctga
1
= —(ctga - 1ga);
2
U -l—(l Y =
Sin == y3 —-cosa) =

S %(Jl+sinu ~ﬁ- sinu);
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Sin o ! +cosa

o
c — = " =
tg2 {-cosa Sin o

cos% = %(l + coSa) =

=yl + cosa):{l —cosal;
:%(Jl+sina+\/l—sina); J( M OL)( }

o sin o l1-cosa 2sin%a = | - cos2o
tg—- = = - =
2 l+cosa Sina
= J(l — cosa): (1 + cosa); 2costa = 1 + cos2o.
ILTOCKUAE ®UT'YPbI
6. JLnHnl ayr, cTpeKn, JJHHBI X0pj1, TUIOIMAIH CEIMEHTOB IIPH paauyce,
PaBRHOM eIMHHIIE
{ Ipr noimb30BaHMM TaOIMLEH TIPU paaMycax, HE PaBHBLIX EIAMHHUILE,
cJIeIyeT YMHOXHUTD /, # U ¢ Ha BeJIMUMHY pajMyca, a IUIoliaab CerMeHTa
YMHOXMTH Ha KBajpaT paauyca.
=1, Ilpu maHHoOW anuHe OYTH / U CTpEIKE A HAXOOUM r = [ lo, THE [y -
- - JJIMHA NYTH, COOTBETCTBYIOIAd NaHHOMY OTHOINEHMIO / : A mpu r =, 1.
- Ecnu 7 - paguyc Kpyra ¥ a - UEHTPATBHLIA yron B IpaaycaX, TO IIOTY-
¢ HaeM:

0 &
JUTMHA XOPAbl ¢ = 27 Sin 7= W2rh— h?

2
a) ¢ a wx 2 ¢
crpeiika h r{l cos 2) 3 tg y 2rsin 2 r—ar 1
o 5 16 >
ILIMHa OyTu [ = nr —=0,017453r ~ (¢ + ?h X
r? ( T .. J
TUIOMAAh CETMEHTa = — a’ -sina .
2 \18¢0°
HentpansH bt /
YTOJl B Onuua ayru Crpenka h 7 JLTMHA XOp/IHI ¢ gﬁfﬁ;
rpagycax
1 0.0175 (,0000 458.36 0.0175 0.00000
2 0.0349 0.0002 229,19 (0.0349 0.60000
3 (0,0524 (0.0003 152.79 (,0524 0.00001
4 0,0698 0,0006 114,60 (,0698 0.00003
5 0.0873 (4.6010 91.69 (,0872 4.00006
6 0.1047 0.0014 76.41 0.1047 0.00010
7 (0.1222 0,0019 64.01 G.1221 0,00015
8 0.1396 (3,0024 56.01 0.1395 0.00023
9 0.13571 0.,06031 50.96 0.1569 0.00032
10 0.1749 G.0038 45,87 0,1743 0.00044
11 3.1920 0.0046 41.70 0.1917 0.000359
12 (0.2094 0.0035 38.23 (G.2091 0.00076
13 0.2269 0.0064 35.28 0.2264 0,00097
14 (0.2443 0.007>3 32.78 0.2437 0.00121
15 0.2618 0.0086 30,60 0.2611 0.00149
16 0,2793 0.0097 28.04 0.2783 000181
17 0,2967 0.0110 27.01 0.2956 0.00217
I8 0.3142 0.0123 25,35 0.3219 0.00257
19 0.3316 0.0137 24,17 00,3301 (}.00302
20 ),3491 00152 22.98 01,3473 0.007352
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LeHrpanbHbIH
yrona B
Tpajrycax
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
04
65
66
67
68

JdoitHa oyru fy CTpenka A %
R R R
03665 |  0.0167 21,95
0.3840 0,0184 20,90
0.4014 0,0201 20.00
0.4189 0.0219 19,17
0,4363 0,0237 18.47
0,4538 0.0256 17,71
0,4712 0.0276 17.06
0,4887 0,0297 16.45
0,5061 0,0319 15.89
0,5236 0,0341 15,37
0,5411 0.0364 14.88
0,5585 0,0387 14.42
0.5760 0,0412 13.99
0,5934 0,0437 13,58
0,6109 0,0463 13.20
0,6283 00489 12.84
0,6458 0,0517 12,50
0,6632 0,0545 12,17
0.6807 0,0574 11,87
0.6981 0,0603 11.58
0,7156 0.0633 11,30
0,7330 0,0664 11.04
0,7505 0.0696 10.78
0,7679 0,0728 10.55
0,7854 0.0761 10,32
0,8029 0.0795 10,10
0,8203 0,0829 9.80
0,8378 0,0865 9,69
0,8552 0,0900 9.50
0,8727 0,0937 9.31
0,8901 0,0974 9,14
0,9076 0,1012 8.97
0,9250 0.1051 8.80
0,9425 0.1090 8.65
0,9599 0.1130 8.49
0,9774 0,1171 8,35
0.9948 0,1212 8.21
1,0123 0.1254 8,07
1.0297 0.1296 7.94
1.0472 0.1340 7.81
1,0647 0.1384 7.69
1,0821 0.1428 7.56
1,0996 0,1474 7 46
1.1170 0.1520 7.35
1.1345 0.1566 7,24
1.1519 0.1613 7.14
1.1694 3.1661 7.04
1.1868 01710 6.94

[dvua xopmpt ¢ |  1FTOLAT
CerMeHTa
0,3645 0,00408
(0,3816 0.00468
0,3987 0,00535
0,4158 0,00607
0.,4329 0,00686
0.4499 0.00771
0.4669 0,00862
0,4838 0,00961
0,5008 (0.01087
0,5176 001180
0,5345 0,01301
0,5513 0.01429
0,5680 0,01566
0,5847 0,01711
0,6014 0,01864
0,6180 0.02027
0,6346 0,02198
0,6511 0,02378
0,6676 0,02568
(,6840 0.02767
0,7004 (0,02976
0,7167 0,03195
0,7330 0,03425
0,7492 0.03664
0.7654 0,03915
0,7815 0,04176
0,7975 0,04448
0.8135 0.04731
0,8294 0,05025
0,8452 0,05331
0.8610 0,05649
0,8767 0.05978
(0,8924 0,06319
0,9080 0.06673
0,9235 0,07039
0.9389 0.07417
0.9543 0.07808
0,9696 0.08212
0,9848 0.08629
1,0000 0.09059
1.0151 0.09502
1,0301 0.09958
1,0450 0.10428
1,0598 0.10911
1.0746 (0.11408
1.0893 0.11919
1.1039 (.12443
1.1184 0.12982
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c aJTbH BIH
1| Hy‘l‘fon " [UaHa Tyt fp Crtpenka h % IIyDAHa XOpIHL ¢ Ig&f}ﬁ;’
rpajycax 1 N R R

69 1,2043 0,1759 6,85 1,1328 (0,13535
70 1,2217 0,1808 6.76 1,1472 0,14102
71 1,2392 0,18359 6,67 1,1614 0,14683
72 1,2566 0,1910 6.58 1,1756 0,15270
73 1,2741 0,1961 6,50 1,1896 0,15889
74 1,2915 0,2014 6,41 1,2036 0,15514
75 1,3090 0,2066 6,34 1,2175 0,17154
76 1,3265 0,2120 6,26 1,2312 0,17808
77 1,3439 0,2174 6,18 1,2450 0,18477
78 1,3614 0,2229 6,11 1,2586 0,19160
79 1,3788 0,2284 6,04 1,2722 0,19859
80 1,3963 0,2340 5,97 1,2856 0,20573
81 1,4137 0,2396 5.90 1,2989 0,21301
82 1.4312 0,2453 5,83 1,3121 0,22045
83 1,4486 0,2510 5,77 1,3252 0,22804
84 1,4661 0,2569 5,71 1,3383 0,23578
85 1.,4835 0,2627 5,65 1,3512 0,24367
86 1,5010 0,2686 5,59 1,3640 0,25171
87 1,5184 0,2746 5,33 1,3767 0,25990
88 1,3359 0,2807 5,47 1,3893 0,26825
89 1,5533 0,2867 5.42 1,4018 0,27675
¢n 1,5708 00,2929 5,36 [,4142 0,28540
91 1,5882 0,2991 5,31 1,4265 0,29420
92 1,6057 0,3053 5,26 1,4387 0,30316
93 1,6232 0,3116 5,21 1,4507 0,31226
94 1,6406 0,3180 5,16 1,4627 0,32152
95 1,6580 0.3244 5,11 1,4746 0,33093
96 1,6755 0.3309 5,06 1,4863 0,34050
97 1,6930 (0,3374 5,02 1,4979 (0,35021
98 1,7104 (,3439 4,97 1,5094 0,36008
99 1,7279 0,3506 4,93 1,5208 0,37009
100 1,7453 0,3572 4,89 1,5321 0,38026
101 1,7628 0,3639 4,84 1,5432 0,39050
102 1,7802 0,3707 4,80 1,5543 0,40104
103 1,7977 0,3775 4,76 1,5652 0,41166
104 [,8151 (0,3843 4,72 1,5760 0.42242
105 1,8326 0,3912 4.68 1,5867 0,43333
106 1,8500 0,3982 4.65 1,5973 0,44439
107 1,8675 0,4052 4,61 1,6077 0,45560
108 1,8850 0,4122 4,57 1,6180 0,46693
109 1,9024 0,4193 4.54 1,6282 0,47845
110 1,9199 0.4264 4,50 1.6383 0,49008
111 1,9373 0,4336 4,47 1,6483 0,50187
112 1,9548 0,4408 4.43 1,6581 0,51379
113 1,9722 0,4481 4.40 1,6678 0,52586
114 1,9897 0,4354 4,37 1,6773 0,53807
115 2,0071 0.4627 4,34 1,6868 0,55041
116 2.0246 0.4701 4,31 1,6961 0.56289






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































