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Mpegucnosune

Lienn v npuHumnbl cTaHgapTusaummn B Poccuiickoih ®egepaunn ycTaHoBneHbl ®egepasibHbiM 3aKOHOM OT
27 pekabpsa 2002 r. N® 184-3 «O TexHUYECKOM perynmpoBaHumn», a npasuia NpUMeHeHNs HaunoHabHbIX CTaH-
naptoB Poccuiickoli ®egepauum — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoin degepaunn. OCHOBHblE
NOJSTOXEeHNA»

CeejeHus 0 cTaHgapTe

1 NMOArOTOB/IEH ABTOHOMHOW HEKOMMeEpPYeCKoi opraHusaumneii «Hay4yHo-uccnefoBaTenbCKUin LLEeHTp
KOHTPO/S U ANarHOCTUKM TexHuuyeckux cuctem» (AHO «HULL KO») Ha ocHOBe COGCTBEHHOIO ayTEHTUYHOrO nepe-
BOJa Ha PYCCKWiA A3blK CTaHAapTa, ykasaHHOro B NyHkTe 4

2 BHECEH TexHnyeckum komuteToM no ctaHgaptndauum T K125 «Ctatuctnyeckne Metofbl B ynpassieHnmn
Ka4yecTBOM NPOAYKLUU»

3YTBEPX/EH V1 BBEJEH B IEVICTBIWE Mpukasom GegepansHOro areHTCTBa Mo TEXHUYECKOMY perynu-
poBaHuio 1 MeTposiorum oT 24 Hoabpsa 2011 r. Ne 595-cT

4 HacTtosiwmnini ctaHgapT paspaboTaH C y4eTOM OCHOBHbIX Tpe6GoBaHWii MeXAyHapo4HOro cTaHfapTa
MCO 80000-2:2009 «BenunuunHbl 1 eanHULbl. HacTb 2. MaTemaTuyeckne CUMBOJIbl U 3HAKN NS NPUMEHEHUS B
eCTeCTBEeHHbIX Haykax n TexHonoruax» (ISO 80000-2:2009 «Quantities and units — Part 2: Mathematical signs
and symbols to be used in the natural sciences and technology»)

5 BBEJEH BMEPBbIE

NHchopmaLmsa 06 MU3MEHEHUSIX K HACT 0OSL,eMy CTaHAap Ty Ny6/MKye T CSA B eXerogHo n3gasaeMom nHdop-
MaLuMOHHOM yKa3aTesne «HaunoHanbHble CTaH4ap Thi». a TEKCT U3MEHEHU U NONpPaBOK — B €XEeMeCAYHO
n3fasaeMblX MHOPMaLMOHHbIX YKa3aTensax «HaunoHanbHble cTaHAapThi». B cnyyae nepecmMoTpa (3ameHbl)
UM 0T MeHbl HACT OSILLero cTaHAaapTa cooTBe TCTBYylOLWee yBejoMaeHne 6ygeT ony6/IMKOBaHO B eXXemMecsy-
HO M3gaBaeMoM UHPOPMaLMOHHOM yKasaTene «HaunoHanbHble cTaHAapThi». CooTBeTCTBYOLWAaa MHAOop-
mMauus. yBeJoM/IeHNe U T eKCT bl pa3mellao T Ccs Takke B MHpopMaLMOHHON cucTemMe 06L,ero nosib30BaHnsa —
Ha othnumnansHoMm caiiTe PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PEeryiMpoBaHuio 1 MeTpoaorum B ceTu
VMHTepHeT

©CTaHgapTuHdopm. 2012

HacTosawuii ctaHAapT He MOXET 6blTb MOMIHOCTbLIO MM YACTUUYHO BOCNPOM3BEAEH, TUPAXMPOBAH U pacnpo-
CTpaHeH B KauecTBe 0(puLManbHOTo n3gaHus 6e3 paspeweHns defepasbHOTO areHTCTBa Mo TEXHUYECKOMY pery-
NINPOBAHUIO N METPOSIOTUM
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BeBegeHue

OnwucaHve 3HaKOB, CMBOJIOB, BbIpaXXEHUIi B HACTOSILLEM CcTaHjapTe npuBefeHo B chopme Tabnuy (tabnu-
ubl 4.1 — 19.1). cTpyKTypa KOTOpbIX, 3a UCKNKYeHneM Tabnumubl 16.1. ognHakoBa.

B nepBoii KONOHKe 3TUX TabuL, NpuBeeH HOMep 3HaKa, CUMBOJIA, BbIPaXeHUs.

Bo BTOpOIi kONIOHKe Tabunubl («3HaK, CUMBOJ1, BbipaXeHne») NprBefeHo n3obpaxeHne paccmaTpusaemblx
3Haka, cuMBO/a, BbipaxeHus. Ecnn 6onee o4HOro 3Haka, CUMBOIA UAN BbIPaXeEHUSs NPUBEAEHO AN O4HOrO
06beKTa, OHU ABMATCA O4NHAKOBO NPUMEHUMbIMU U 3KBUBANEHTHLIMU.

B HEKOTOPbLIX C/lyvasx PEKOMEeHAyeTCcs NPUMEHATbL €JMHCTBEHHOE BbipaXeHue.

B TpeTbell KofloHKe TabnuLbl («3HaueHne, yCTHbI 3KBUBANEHT») NPUBEAEHO ONMcaHne 3HaYeHns obbekTa n
€ro yCTHbI 3KBMBaJIEHT. 3HaYeHve NpuBeeHo A5 UAeHTUMmnKaun COoTBETCTBYIOLLEro NOHATUA U He ABNSAETCA
MOJIHLIM MaTemaTuyecknm onpeaenieHneM.

B yeTBepTOii KONIOHKE TabnunLpl («MprMeYaHns, NpuMepbl») NpuBeeHa nosie3Has 4onoHUTebHas UHop-
mauus. MNpusegeHHble onpejeneHns ABAAITCA 4OCTATOUYHO KpaTkuMu. OnpegesieHns ¢ MaTemMaTnyecKoin ToUKn
3pEHNA He ABJIATCA NOJTHLIMU.

CTpykTypa Tabnuubl 16.1 HECKONbKO NHas.



MOCT P 54521—2011

HAUVWOHANBbHBIA CTAHAAPT POCCUMNCKON GELEPALUNN

Cratuctuyeckue MeToAbl

MATEMATUYECKME CMBO/Ibl 1 3HAKA
ANA NPUMEHEHWA B CTAHOAPTAX

Statistical methods. Mathematical symbols and signs to be used in the standards

[ata BBegeHna — 2012—12—01
1 O6nacTtb npumMmeHeHunsa

B cTtaHpapTe npusBefeHbl 06LLMe cBeAeHNA 0 MaTeMaTUYecknx CUMBOax U 3Hakax, Ux 3Ha4eHunaX, YCTHbIX
3KBMBANEHTAX Y NPUMEHEHUMN.

PekomeHAyeMble B CTaHAapTe CUMBOJIbI U 3HAKN NpefHa3HayeHbl r1aBHbIM 06pa3om 419 UCMOJIb30BaHUA B
cTaHfapTax, Ho MOryT 6bITb UCNONbL30BaHbI TaKXe U B ApYyrux obnactax. MpuseaeHHble B HACTOALEM cTaHaapTe
MaTtemaTnyeckne CUMBOJIbl COOTBETCTBYIOT TpeboBaHmam MCO 80000-2 [1]. TOCT 1.5.

2 HopMaTUBHbIE CCbINIKK

B HacToAleM cTaHfapTe Ucnosib3oBaHa HOPMaTUBHASA CCbINKa Ha cnefyLWnin ctaHaapT:

FOCT 1.5—2001 MexrocygapcTBeHHasa cuctema ctaHgapTusaunn. CtaHgapTbl MexXrocyaapcTBeHHble, npa-
BMa M pekoOMeHAauny nNo MexrocyfapCcTBeHHON cTaHaapTusayum. Obwme Tpeb6oBaHNSA K NOCTPOEHMIO, N3/10XKe-
HUI0. OCPOPMNEHUNIO, COAEPXKAHUIO 1 0603HAYEHNIO

3 MNepeMeHHble, OYHKLMN 1 onepaTopsl

MepemeHHble, Takme Kak X.y, U T. .. U UHAEKCbI, Takme kak /'B |,Xx,, cnegyeT nobpaxartb Kypcusom. Mapa-
MeTpbl, Takme Kak a, b. U T. fj., paccmaTtpuBaemble B KOHTEKCTE Kak NOCTOsIHHbIE, N306paxatT KypcuBoM. To xe
OTHOCUTCA KO BCeM (pyHKLMAM, Hanpumep f. a.

YeTko onpegeneHHble (DYHKLUUN He3aBUCHMO OT KOHTeKCTa un3obpaxatT 6e3 Hak/loHa (BepTuKanibHO),
Hanpumep sin, exp. In. . MaTtemaTuyeckne KOHCTaHTbl M306paxaloT 6e3 HaknoHa (BepTuKanbHO), Hanpumep
e=2,7182188.... Kk =3.141 592...; /2=-1. YeTKo onpefeneHHble onepaTopbl Takxe n3obpaxalT 6e3 HaknoHa
(BepTukanbHo), Hanpumep div, 6 B 5/1 1 d B df/dx.

Yucna, npegcraBneHHble uudpamu, Bcerga nsobpaxaroT NpsiMbiM LWPUAGTOM (BepTUKaNbHO), Hanpuvep 351
204; 1,32; 7/8.

ApryMmeHT hyHKLMM YKa3blBalOT B KPYTNbiX CKOGKax nocne cumona yHkuum 6e3 npobena mexay CMMBO-
Nnom hyHKLMK 1 NepBol KpYTOR ckobkoi, Hanpumep f(x). cos(utf + ). Ecnn cumBon pyHKUMN cocTonT us ABYX
nnun 6onbliero konmyecTsa byks, a apryMeHT He COAepPXUT cuMmBOa onepauun (¢. -. X, unu /), Kpyraoie ckobku
BOKPYT aprymMeHTa MoryT 6bITb ONyLeHbl. B 3TUX cnyvasx f4oKeH 6bITb HEO6O0/bLOW NPpo6en Mexay CUMBOSIOM
PyHKUNM 1 aprymeHTOM, Hanpumep int 2.4; sin nn: arcosh 2A; Eix.

Ecnn cyuwecTtByeT BO3MOXHOCTb OLWMWOKA, HEOGXOAMMO MCMNONb30BaTb Kpyrnble ckobku. Hanpumep,
COS X ¢ y Nyywe 3anucaTb B BUAe coS(X) + Y. YTOGbI NCKIUYNTb OLNBOYHOE MOHMMaHVe 3To DOPMYIbl.

M3paHne ouymansHoe
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3ansTas, Touka ¢ 3ansTol UM 4pyroii COOTBETCTBYIOWMUIA CUMBOJT MOTYT 6bITb UCNO/b30BaHbI 4151 pasgesne-

HUSA Yncen unu BolpaxeHnin. NMpeanoYTUTENBHO UCMOIb30BaHWe 3aNsTON, KpOMe Tex c/iyyaeB, Koraa ee ucnosb-

3yI0T NPU 3aNnUCK JEeCATUYHBIX 4pO6eii.
Ecnu BbipaXeHne Uan ypaBHEHUE A0/KHO 6biTb 3anucaHo B ABe Uau 6osee CTPOK, caeayeT NpuMeHaTb

npasuna, yctaHosneHHole B FTOCT 1.5.

Mo BO3MOXHOCTU pa3pbiB hOpMy bl He caieAyeT NCNOMb30BaTb BHYTPU BbIPAXEHUS B KPYT/bIX CKOOKaX.

O6LWenpuUHATO NCNONb30BaHNE pa3nyHbIX 6YKB (Fpeyeckoro, NaTMHCKOro nnn 4pyrux andasntos) Ans pas-
NMYHbIX 06BEKTOB. JToAenaeT PopmMy bl 6osee yao6HbIMU U MOMOraeT B BOCNPUATUN COOTBETCTBYIOLLEro TeKCTa.
Mpu Mcnonb30BaHNN HECKOBLKUX LWPUETOB HEO6X0AMMO NPMBOANTL COOTBETCTBYHOLLME NOSICHEHUA (MPpY Heo6Xo-

AUMOCTK).

4 MaTtemaTtunyeckas normka

3HakKu, CUMBO/Ibl, BbIp@XeHUs, UCMOIb3yeMble B MaTeMaTn4eckoin nornke, npusegexsl B tabnuue 4.1.

Tab6nunya 4.1 — 3Hakn, CUMBO/bI, BbIPKEHUS, NCNOMb3yeMble B MaTEMATUYECKON /TOTMKe

Homep 3Haka,
cumBona
BblpaxXeHuns

41

4.2

4.3

4.4

4.5

4.6

4.7

3HakK, cMMBO,

BblpaxeHue

PN A

pvqg

P=>4

Vxe Ap(x)

3xe Ap(x)

3Ha4YeHUe M YCTHbIN
3KBUBANEHT

KOHBIOHKUMA p 1 g, p U q

[ON3BIOHKUMS p U g, p WM g

OTpuuaHue p. He p

P BK/IOYAET i, €CIN P. TO q

P 3KBMBAJIEHTHO (

[na kaxporo x. npuHagnexa-
LLEro MHOXeCTBY A. BbiCKasblBaHne
p(X) UcTHHO

CyulecTByeT X. NpuHag/iexa-
LM MHOXECTBY A. AN1A1 KOTOPOro
p(X) NCTUHHO

Mpumeuanus, npumepsl

BblpaxeHue p vV q SBMAETCA UCTUHHBLIM, €Cu
WCTUHHO P WM g UM o6a

B kayecTBe 3KBMBANIEHTHOrO MOXET ObITb WC-
nosib30BaHO 0603HavYeHVe p. B matematuke aHa-

NornyHoe 0603HauYeHne UCMOoMb3YT Takke ANs
0603HaveHnss BbI6opoyHoro cpegHero (cm. 9.12) u
KOMM/IEKCHO COMPSKEHHOro yncna (cm. 14.6)

g < p umMeeT TO Xe 3HauyeHue, 4TO WU

p=» 4,
=> CMMBO/1 BK/IHOYEHUS

(p=>n) n (4 =>p) MMEEeT TO Xe 3Ha4YeHne, 4To 1
p«h.
&> CMMBO/1 3KBUBA/IEHTHOCTY

Ecnun 13 KoHTeKcTa ICHO, YTO NpeacTaBseT Co-
60l MHOXeCTBO A. BblpaxkeHue VX p(X) rIOXeT bbiTb
1CNob30BaHo.

V — KBaHTOP O6LLHOCTW.

Onaxe A cm. 51

MoxeT 6blTb MCNOMb30BAHO BblpaXeHue
3Xp(X). ecnu 13 KOHTeKCTa ACHO, YTO NpeacTasnseT
€060 MHOXeCTBO A.

3 — KBaHTOP CYyLLECTBOBaHUS.

Onaxe A.cvm 5.1

BblpaxeHune 3’'x p(X) o3Ha4aeT, YTo cyLlecTByeT
TOMBKO OAMH 3/1EMEHT, A/11 KOTOPOro p<x) UCTUHHO.

BbipaxkeHve 3! UCNonb3yloT Kak aKkBMBaUs1eHT 3'



5 MHoxecTBa
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3Hakun, CMMBOJIbI, BbIp@XEHWs, NCNOJIb3yeMble B TEOPUN NOLMHOXECTB, NpuBeAeHbl B Tabnuue 5.1.

Ta6nuuya 51— 3HakM, CUMBOJIbI, BbIPAKEHWS, UCMOJb3yEMbIE B TEOPUM MOAMHOXECTB

Homep smaka.
cumBona,

BblpaxeHue
BblpaxeHus

51 xe A
5.2 Y« A
53 ......
5.4 (xeAlp(x)}
card A
5.5 \Al
5.6 0
5.7 B<zA
5.8 BCcA
5.9 AuB
5.10 ATB

3Hak, cumBon,

3HayeHne W YCTHbI
3KBUBANEHT

X NpuHagnexur A.
X ABMISAIETCA 3/1EMEHTOM MHO-
xectsa A

y He npuHagnexur A.
Yy He ABNfeTcA 3N1eMeHTOM
MHOXecTBa A

COBOKYMHOCTb 3/1EMEHTOB

KonnyectBo 3/1€eMEHTOB MHO-
xectBaA. Ans KOTopbIX p(X) UCTUH-
HO

KonnyectBo a/1€eMEHTOB MHO-
xectea A.
MoLwHocTb MHOXecTBa A

[lyctoe MHOXecTBO

MHoXecTBo B npuHagnexut
MHOXecCTBY A.
B aBnseTca nogMHoOXecTsoM A

B uenukom
MHOXeCTBY A.

B — co6cTBEHHOE NOAMHOXE-
CTBO MHOXecTBa A

ApuHagnNexuT

O6beanHeHne MHOXecCTB A 1 B

MNepeceyeHne MHOXecTB A n B

MpumeyaHusa, npumepsl

BbipaxkeHne A JX MMEET TOT e CMbIC/1, YTonxe A

BblpaxkeHne A jy MMeeT TOXe CMbIC/, 4TO U
y * A. 3HaK OTpuLaHWA IoKeT Takke ObiTb BepTu-
KanbHbIM

OKBMBANEHTHbIM  SBMSIETCA  BblpaxeHue
{X, Pe/}. roe / — COBOKYNHOCTb MHAEKCOB

Mpumep — {xe R|x £ 5}. B kauecTBe 3kBMBa-
JIEHTHOTO BbIPAXEHWS T/IOXET ObITb MCMOb30BAHO
BblpaxeHue (XLIp(X)}, ecnmn 13 KoHTeKcTa SICHO, YTO
npeAcTasnsieT coboii MHoxecTso A. Hanpumep,
{X{X£ 5}, ecnu AicHO, 4TO X — AelCTBUTENbHOE YnC-
no

MOLLHOCTb MHOXECTBa MOXET 6bITb GECKOHEY-
HOWA (cM. 9.16)

MNpumepbl —
Al = K
|B| = K

rae A — MHOXEeCTBO LiefibIX uncer.
B — MHOXeCTBO BeLLeCTBEHHbIX YMCen.
N — MOLLHOCTb GECKOHEUYHOTO MHOXECTBa

Kaxablii anemMeHT MHOXecTBa B npuHagiexur
MHOXecTBY A.

BbipaxeHve A 3 B MeeT TOT e CMbIC/, 4To U
BCcA

Kaxablii anemeHT MHOXecTBa B npuHagnexut
MHOXECTBY A. HO CyLLECTBYeT No KpaiiHeli mepe
OOVH 3NEMEHT MHOXecTBa A. He MpuHagnexalunii
MHOXecTBy B.

BblpaxeHvne A 3 B MmeeT TOT Xe CMbIC/1, 4TO
MBCcA

MHOXecTBO, cogepxatliee BCe 3/1eMEHTbl MHO-
XectB A n B.
A UB={x|xe Av xeB)

MHOXeCTBO, cofepxalllee 3/IeMeHTbl, NpuHaa-
nexalume 0AHOBPEMEHHO MHOXECTBY A U MHOXe-
cTBy B.

ANB ={x|xeAnxeB}
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OkoHuyaHve Tabnmupl 5.1

Homep 3H
P sHaKa, 3HaK, cumBon,

cnmBoia
BblpaXKeHNA

511

5.13

5.14

5.15

5.16

5.17

5.18

BbIpaXeHue

A\B

(a. b
(fliea2......a,)

AXxB

r
-

A, X A2X..XA,

3HaueHre 1 YCTHbI
SKBUBASIEHT

O6befuHeHNe MHOXeCTB

lNepeceyeHne MHOXeCTB

Pa3HocTb MHOXecTB A 1 B,
A muHyc B

YnopsgoyeHHaa napa a. 6,
napa a. b

YNOpSiA0UEHHbIN N1-KOPTEX

[lekapToBO npou3segeHue
MHOXecTB A n B

[lekapToBO npou3BeeHve
MHOXeCTB A,. A2......An

OTHOLLEHNE WLEHTUYHOCTK
Ha A
AnaroHans A X A

MprmMevaHs, npruMepb!

MHOXeCTBO, 3/1EMEHTbI KOTOPOTro NMpUHaIexar
XOT$1 Obl OAHOMY N3 MHOXEeCTB ... An.
B KkauecTBe 3KBMBaIEHTHbLIX MOTYT 6bITb MCMOSIb-

30BaHbl 3Hakn If.,. U un Uf4/.
w
rae / — MHOXeCTBO MHAEKCOB

MHOXeCTBO, 3N1eMeHTbI KOTOPOro NpUHag/Iexar
O[IHOBPEMEHHO BCeM MHoxecTBam A.. A2......An.
B kayecTBe 3KBMBaIEHTHbIX MOTYT ObITb UCMO/b-

30BaHbl 3Hakn ff.,. ) un MNm,.
m/

roe / — MHOXeCTBO MHAEKCOB

MHOXECTBO, 3/1EMEHTbI KOTOPOTro NpUHaAexar
MHOXECTBY A. HO He npuHagnexar MHOXecTBy B.

A\B ={x|x e A n xe B}.

He cnegyeT ncnonb3osaTb BbipakeHue A - B.

MHorpa B KauecTBe 3KBUMBAIEHTHOTO WCMO/b3Y-
10T BblpakeHne £4B. MNasHbIM 06pa3om ero npu-
MEHSAOT Koraa B — noAMHOXecTBO MHOXecCTBa A.
CumBo/T A MOXeT 6bITb OMNyLUEH, eC/IN U3 KOHTEK-
CTa SICHO, YTO npeacTaBnsieT coboit MHOXeCTBO A

(a. b) = (c. d) Torga 1 ToNbKO TOrAa a = Cc ”
b=d.

B kauecTBe pasfenmTesibHOro 3Haka MoryT 6bITb
1CNosb30BaHbl ToUKa ¢ 3anaToii (;) nam 3Hak (|)

CMm. 3amevaHuve Kk 5.14

MHOXecTBO ynopsfoyeHHbIX nap (a. b). Takux,
ytoaeAunbeB.
A XB={(x.y)\xeAnyeB)

MHOXeCTBO ynopsifOMeHHbIX N-KopTexen
(X,. X2...... XM), Takux, 4To X, eA,. x2eA2 ...

A x A X ... x Aob6osHayatoT A", rge N — Konw-
4eCcTBO COMHOXMWTeNeli B NpousBegeHumn

id* ecTb MHOXecTBO Bcex nap (x. x), rae
XeA.

CumMBON A MOXET 6bITb OMyLUEH, €C/IN U3 KOH-
TEKcTa MOHATHO, YTO NpeAcTaB/seT coboli MHOXe-
CTBO A

6 CraHgapTHble MHOXeCTBa 4Yucen n NHTepsabl

3HaKu, CUMBO/IbI, BbIPAXEHUS, UCNOJb3yeMble 4151 CTAHAAPTHLIX MHOXECTB YUCEN U UHTEPBAsOB, NpuBeje-
Hbl B Tabnumue 6.1.
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Ta6nuuya 6.1 — 3Hakn, CUMBO/bI, BbIPXKEHNS, UCMOSIb3yeMble 418 CTaHAAPTHLIX MHOXECTB YMcen N MHTEPBasIOB

Homep 3Haka,
cunmBona,
BblpaxeHunsa

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.12

6.13

6.14

3unak. cumBeon,
BblpaxeHune

(a bl

(a. bl

[a. 6)

(a. 6)

< .6)

[a. +«)

(a M

3HauYeHNe u YCTHbI
3KBUBANEHT

MHOXeCTBO BCex HaTypasibHbIX
ducen.

MHOXeCTBO, 3/leMeHTamMu KOTo-
POro ABNAAKTCA BCE NOJIOXKUTENb-
Hble Lefible Yncna u Hysnb

MHOXeCTBO LefibIX uncen

MHOXeCTBO paumoHasibHbIX
yucen

MHOXeCTBO AeNCTBUTENbHbIX
vucen

MHOXeCTBO KOMMMEKCHbIX Yn-
cen

MHOXeCTBO NPOCTbIX yncen

3aKpbITbIA MHTEPBaT OT a A0 6
C BK/IHO4EHNEM KOHEYHbIX ToueK a 1 6

MHTepBan, OTKpbITLIN cne.a,
OT a0 b ¢ BKIOYEHMEM TOUKN 6

VHTepBas, OTKpbITLIA crpasa,
0T @ 0 6 C BK/TIOYEHNEM TOUKM a

OTKpbITbI HTEPBaUT OT & 40 6
6e3 BKIYEHNA Toyek a u 6

Mony3aKpbITbIi HeorpaHuyeH-
Hblii MHTEepBasT 40 6. BKIOYaAs TOY-
Ky 6

MoNyoTKPbITLIA HeorpaHU4eH-
Hblli MHTepBan fJo 6. ucknwouas
TOUKy 6

Mony3akpbIThIii HEOTPaHUUeH-
HbIl MHTEPBa/ [0 a. BK/IOYas TOu-
Ky

MONYOTKPbITLI HEOrpaHUYeH-
HbIli IHTEPBAN A0 a. UCK/touas Ter-kya

MpumeyaHus, npumeps

N={0.1,2.3....}.

N*={1.2.3....}.

[pyrne orpaHnyeHnst MoryT 6biTb ykasaHbl oue-
BUAHbIM CMOCOOOM, Kak MOKasaHO HIDke.

N,s={né N|n > 5}

z={.,-2.-1.0.1.2....}.

z*={ner|n *o>.

[pyrve orpaHMyeHns MoryT 6bITb ykasaHbl oue-
BUOHbIM Crnocobom, Kak MokasaHO Huxke.

Z_.3={nezZjn2-3}

Q* ={reQ]|r*0}.
Lpyrve orpaHnyeHns MoryT GbiTb yKasaHbl ove-
BUAHbIM CMOCOGOM, KaK MoKasaHO HUXe.

Q<0 ={re Q|r<0}

R* ={x € R|x* 0}.

[Llpyrve orpaHuyeHnsi MoryT 6bITb ykasaHbl oue-
BUHbIM CMOCOGOM, Kak MokKa3aHO HUKe.

R.0={xeR|x>0}

C*={zeCl|z* 0}

P={2.3.57.11.13.17....}

[a. 6] ={x e Rla £ X £ 6}

(a. 6J={xeR|a< x£ 6}
B KayecTBe 3KBMBA/IEHTHOrO MOXET 6bITb WC-
nonb30BaHO BbipaxeHue Ja. 6]

[a.6) ={xe Rla£ x < 6}.
B KayecTBe 3KBMBA/IEHTHOrO MOXET ObITb WC-
nonb30BaHO BblpaxeHue [a. 6(

(a. 6) ={x e Rla<x<6).
B KayecTBe 3KBMBa/IEHTHOTO MOXET ObITb WC-
nonb30BaHO BbipaxeHue Ja 6f

(—x, 6] ={xe R|x £ 6}.
B kauecTBe 3KBMBA/IEHTHOTO MOXET OblTb UC-
Nonb30BaHO BblpaxeHue }-», 6J

(-o®, 6) ={x e R|x<6}.
B kauecTBe 3KBMBaNEHTHOTO MOXET OblTb UC-
NosIb30BaHO BblpaXeHue }- 6[

[a.+») ={x€ R|aEx}.
B KauyecTBe 3KBMBA/IEHTHbIX MOTYT 6bITb UCMOSb-
30BaHbl BblpaxeHus [a. » [, {a. +®[u [a. *°)

(a, +@)={xe Rla<x}.
B kauecTBe 3KBMBAIEHTHbIX MOTYT 6bITb UCMOMb-
30BaHbl BblpaXeHus 13, + eo[. Ja. o»j 1 (a. ®)
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7 Pa3Hble 3HaKn U CMMBO/IbI

3Hakun, CUMBO/bI, BblpaXeHusa, ncnonb3yemblie 414 pasHblX 3HaKOB 1 CUMBOJ10B, NpUBEAEHbI B Ta6I'II/ILle 7.1.

Tab6nuuya 7.1 — 3Hakn, CUMBO/IbI, BbIPaXKEHUS, NCNO/b3yEMble A1 PasHbIX 3HAKOB U CMUMBOJIOB

Homep 3Haka,

cumBona, 3Hak, cumBOn, 3HauyeHWe U yCTHBbI MpuMeyanns, npumepsbl
BblpaxeHune 3KBUBATEHT
BblpaxeHunsa
MoXeT 6bITb UCMO/b30BaH CUMBOS1 =, €C/IN HEO6-
7.1 a=b a paBHO 6
XOAMMO NOAYEPKHYTb UAEHTUYHOCTL a 1 6 (cMm. 7.18)
UepTouka OTpULAHNA MOXET Takke ObiTb BepTU-
*
7.2 a* b a He paBHO 6 KabHOI
Mpumep —
p = mv. rge p — uUMNynbc, T — Macca.
7.3 a:=b a no onpejeneHnio pasHo 6 VvV — CKOPOCTb.
MoryT Takke 6bITb MCNOMb30BaHblI CUMBO/bI =aef
n N
Mpumep —
Ecnm E =kT. T0 1 eV = 11 604,5 K.
74 a=b a cooTBeTCcTByeT 6 Ecnn 1cm Ha KapTe cooTBeTCTBYeT AmHe 10 Km.
MOXHO 3anucatb 1 cm = 10 Km.
COoOTBETCTBME HE MOXET 6blTb CUMMETPUYHBLIM
75 a b a NpUBNKEHHO PaBHO 6 KayecTBo npubnmxeHns onpegensieT nosb3osa-
TeNb. PaBEHCTBO BK/IIOYEHO
1 1
7.6 a"b a acuMnToTUYeCKn pasHO b Mpumep— sin(x-a) ~ x-a nNpux-* a
(ana x -»a. cm. 7.16)
CuMBON - Takke MCMo/b3ylT ANa 0603HaYEHNS
OTHOLLUEHUSI 3KBUBAJIEHTHOCTMU.
7.7 a-b a nponopuuoHansHo 6
B KauecTBe 3KBUBA/IEHTHOTO MOXET ObITb UCNOSb-
30BaHO BbIpaXeHue a » 6
MNpuvep —
M 1 N — MHOXecTBa Touek (reomeTpuyeckme -
7.8 M AN M koHrpyaHTHO N. rypb) ( p ®

M nsomopdpHo N
3TOT CMMBOJ TaKke WCMOMb3YIoT A5 0603Have-

HUSE U30MOPCIM3MA MATEMATUYECKUX CTPYKTYP

7.9 a<b a MeHblle b —
7.10 b>a 6 6onblue a —
711 atb a MeHblle unu paBHO 6 —
7.12 b2 a b 60nblUe 1M paBHO a —

ABNseTcsa M a 4oCTaTOYHO MasieHbKUM MO cpaB-
7.13 a«b a MHOTro MeHblue 6

HeHuto ¢ 6 onpegensieT nonb3osaresb

ABnsieTcs N 6 4OCTATOYHO 60/bLUMM MO CpaBHe-

7.14 b» a 6 MHOro 6osblue a A P

HUIO C a onpefenseT nonb3oBartesb
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OkoHYaHve Tabnuupl 7.1

Homep 3Haka,

cumBona 3un*, cumson, 3HayeHUe U YCTHbIN MpumMeuanns, npumepsl
! BblpaxeHune 3KBMBANIEHT
BblpaxeHunsa
[aHHbIii cMMBON He 0603HaYaeT YMCOo, HO ABNA-
715 BECKOHEUHOCTL €TCA 4acCTo WCMOJIb3yeMbIM B Pas/iNyHbIX Bblpaxe-
' HUSAX. OTHOCALLMXCA K rpaHnLaM UHTepBasioB.
Takke UCMOMb3YIOT 0603HaYEHne +», —=*
[laHHOB BblpaKeHvie YacTo UCMO/Ib3YIOT B pa3/iny-
7.16 X-*a X CTpemMuTcs K a HbIX BbIpaXXeHUAX ANA onucaHua rpaHul, nHTepea-
' J0B.
BmecTo a MoryT 6bITb UCMO/Mb30BaHbI «. +°0. UM - «
7.17 Tn T Haueno aenur n, Ans uenbiXx TUN:
’ n genutca Ha T 6e3 ocTatka 3Ke Z TaKoe, YTo T K= N

1 KOHTPY3HTHO (CPaBHKMO) C K Lns uenbix unucen . K unr

7.18 n-kmod T no mod T (ocTarky OT AefneHus ml(n - k) (cm. 7.1)
Ha T)
(a+0) Kpyrnble ckobku PekomeHyeTcs No BO3MOXHOCTY UCMO/b30BaTh
719 [a+6] KBagpatHble cKoGku TONMBLKO KPYT/ible CKOOKW, T. K. Y KBagpaTHbIX 1 dmryp-
{a + 6} dUrypHble ckobku HbIX CKOBOK €CTb Onpe/eNieHHoe 3HayYeHne B cneuy-
{a+b) Yrnosble CKOGK thuueckmnx o6nacTax

8 JnemeHTapHaa reomeTtpus

3Hakn, CMMBOJIbI, BblpaXeHusa, ncnonb3yemble B 3neM9HTapH0|7| reomeTpun, npuseneHbl B Ta6I'IVILle 8.1.
Tab6nuuya 81— 3Hakn, CUMBOSIbI, BbIPKEHWS,, UCMO/Ib3YEMbIE B 3/IEMEHTAPHOW reomeTpum
Homep 3Haka,

cumBona,
BblpaxeHuns

3Hak, cumBson, 3Ha4YeHne u YCTHbI
BblpaxeHue aKeuBaneHt

MpumeyaHus npumMepsl

3anucbiBatoT g || h, ecnm g u h — npsmbie NnHWK,

Mpsimas AB napannenbHa NPoOXofsiive Yepes Toukn A. B 1 C. D cooTBETCTBEHHO.

8.1 ABJiCD npsimoit CD B kauyecTBe 3KBMBA/IEHTHOIM WCMOMb3YHOT 3an1cb
AB//CD

3anvceiBatoT g 1 h, ecnn g u h — npsimble, npoxo-
Mpsimaa AB nepneHauky- Asline yepes Toukm A. B u C. D cooTBeTCTBEHHO. Ha

8.2 ABLCD nApHa npsmoii CD rpaduke npsiMble IMHUM JO/MKHbI NepecekaTbCs Mog,
NPAMbIM YT/I0M
B oblem cnyyas yron viMeeT HanpasfieHue u ans
8.3 <?ABC Yron npu BepluMHe B Tpe- HEro cnpaBefMBbl C/ieaytolume COOTHOLWEHUS:
yronbHuka ABC SABC =5CBA
0S«ABC " npag
o OTpesoK NPSIMO — MHOXECTBO TOYEK MexXzy Tou-
8.4 AB Otpe3ok npsamoii oT A fo B kamu A 1 B Ha npsimoii AB
= >
_x Ecnn AB=CD. TO B Haxogutcsa Ha Takom xe pac-
8.5 AB Bektop oTA o B ctosiHum oT A. Kak D ot C. /3 atoro cnepyeT, 4TOA=Cu
B=D
%
8.6 d(A.B) PaccTosiHvie mexay Toukamm [JnvHa otpeska AB. a Takxe BenmunHa Bektopa AB

AnB
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9 Onepauun

3HaKu, CUMBO/IbI, BbIPAXEHUS, UCNOMb3yeMble 415 0603HaUeHUs onepauuii, npueeaeHsl B Tabnuue 9.1.

Ta6nuya 9.1 — 3HaKM, CUMBOSIbI, BbIDAKEHUS, UCMOMNb3yeMble A/ 0603HAYEHUs onepaumii

Homep 3Haka,
cumBona,
BblpaxXeHns

91

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

3Hak, cumBon,
BblpaxeHue

a+hb

a mb
ax b
ab
ab

alb

Va

3HauyeHue U yCTHbIN

3KBUBANEHT

a nnoc b

a MuHyC b

a nnatc/MuHyc b

a mvHyc/mTvoc b

YMHOXeHVe a Ha 6

Jenexve a Ha b

a, +a2+... +9n.
cymmaa,. a2....a,

< -B2+—ma0.
npovssegeHue
ar. ar, ... an

a B cTeneHu p

a B cTeneHun '/2.

KopeHb kBagpaTHblii U3 a

a B cTenenn 1/n.

KopeHb f1-i cTenenn u3 a

MpuMeyaHus npumMepsl

3Ty onepauuio Ha3bIBAIOT onepauueit CroXeHus.
CUMBOS «+» SIB/ISIETCS 3HAKOM C/IOXKEHMS

OTy onepaumio HasblBalT onepaupeli BbluUTaHus.
CUMBO/T «-» SIBMIIETCA 3HAKOM BblUMTaHUA

3T0 — KOM6UHALMSA 4BYX 3HAYEHWIi B OAHOM Bblpa-
KEHUU

-(axb)=-a~b

OTy onepaumio HasbiBalT onepaupeli YMHOXeHUs.
CUMBO/IOM YMHOXEHWS SIBSETCS TOuKa (%) WM Kocoik
KkpecTuk (X).

3HaK YMHOXEHVSI MOXET ObITb ONYLLEH, ECN OLING-
Ka MCKIoYeHa.

Cwm. Tawke 5.16. 5.17, 17.11. 17.12. 17.23 n 17.24
ANa UCNosib30BaHUA TOYKM U KpecTuka B pPas/iNnyHbIX
cnyyasx

N

Cwm. Takxe 7.1.3 (3).

[ns fgeneHns NPUMEHAIOT Takke 3HaK (o).

Mpumep — OTHOLIEHME BbICOTHI h K WMpUHe b inc-
Ta A4 paBHOo h : b= "2,

He cnepyeTt ncnosb3oBatb 3HaK *

MpumMeHMMbI Takxe BbipaxeHua 2 ,-ien Xe,

1,%e | a

MpuMeHUMbI Takxe BblpaXeHuns M an

M.a, nMa>

YCTHbIM 3KBMB&UIEHTOM a2 AB/IIETCA a B KBajpare.
YCTHbIM 3KBMB&/IEHTOM ar siB/IIETCA a B Ky6e

Ecrma 20,10 -fa 20.

Lnsi 0603HAYEHNA KBaPATHOTO KOPHA He creayeT
NPUMEHATL CUMBOJT \a.

Cm. 911

Ecrm a2 0. 7o da 20.

[ns 06o3HauYeHNsa KOpPHSI N1-i1 cTeneHn He criedyet
NPUMeHsTbL va.

ﬂl‘lﬂ WNCK/TIKOYEHUST OLLMGKM B CNIOXHbIX cnyyvasx cne-
AyeT NPUMEHSTb KPYr/ible CKOGKM



MpopomxeHne Tabnuubl 9.1

Homep 3Haka,
cumsona,
BblpaxXeHnsa

9.12

9.13

9.14

9.15

9.16

9.18

9.19

3Hak, cumBoOn,
BblpaxeHune

sgn a

infw

sup M

inta

3HaMeHMe W YCTHbIN
JKBUBaANEeHT

Bbi60pouHO© cpegHee X
CpegHee apudmeTnyeckoe X

Curiym a

WHdmHYM M

Cynpemym M

AGCOMIOTHOE 3HaYeHue a.
Mogaynb a.
Ab6contoTHas BenmunHa a

OKpyrneHve a o 6nmxaiiile-
o Le/I0r0 B MEHbLUYK CTOPOHY
(aHTbe).

Hanbonbluee Lenoe uncno,
paBHoe AelCTBUTENIbHOMY uWC-
Ny @ NN MeHbLue ero

OkpyrneHue a o 6rvxalille-
o Lienoro B 60/IbLLYH CTOPOHY.

HanmeHbluee uesioe yucno,
6onblie nnn paBHoe AelcTBuM-
TeNlbHOMY Yucsy a

Lienas yacTb aeiictBuTeNb-
HOro uncna a

FOCT P 54521— 2011

MpumeyaHus, npumepsl

Lpyrve BbIGOPOYHbIE 3HAYEHMS:

- rapMoHuYeckoe cpefHee 0603HavaloT fobasne-
Hvem uHgekca h,

- cpefHee reomeTpuyeckoe 0603HavaloT fobasne-
HVEeM MHAeKca [,

- KBagpaTHblili KOpeHb U3 CpeaHero apucmMeTnyec-
KOro KBajpaToB WU CpefHeKBagpaTUYHOe 3HaueHune
o603HavaloT fobaBneHMeM uHaekca g.

MHAEKC MOXET ObITb ONyLLEH TOMbKO ANS cpegHe-
ro apudMeTUHecKoro.

B maTemaTvke X MCNOMb3ylT Takke ANna 0603Ha-
YeHUs1 KOMIMIEKCHOTO Y1C/a, COMPSXKEHHOTO C X (CM. 14.6)

[na peicTBuTENbHOTO a

1. ecnus>0
_ 0. ecnmz=0
sgn a =
-1. ecnne<0
Cm. 14.7

Haunbosnblias HKHAS rpaHb HeENYCTOro MHOXeCTBa,
OrpaHN4YeHHOro CHu3sy

HavmeHbluasn BepXHAA rpaHb HEernycToro MHoxe-
CTBa. OrpaHN4YeHHOro ceepxy

O603HaueHne abs a Takke MOXeT ObiTb UCNOSb-
30BaHoO.

ABCONIOTHOE 3HaYeHue AeiCTBUTENBHOrO Yncna a.

Mopaynb KomMnnekcHoro yicna a (cm. 14.4). Mogynb
BekTopa a (cm. 17.4. 5.5)

O603HaveHne enl a TaKkke MOXET ObITb UCMO/b30-
BaHO.
Mpumepbl —

LZ4j=2.
L-2-4j=-3

Mpumepbl —
[2.41=3.
r-241=-2

inta=sgna |leJ

Mpumepbl —

int (2.4) = 2.

int (-2.4) = -2.

B KauecTBe 3KBVMBaIEHTHOTO MOXET 6blTb UCMOSb-
30BaHO 0603HayeHue [a], int a = (a)
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OkoH4aHve Tabnuubl 9.1

Homep 3Haka,
cumsona,
BblpaxXeHnsa

3Hak, cumBon,
BblpaxeHune

9.20 frac a
9.21 min(a, b)
9.22 Tax(a. b)

3HauYeHWe W yCTHbIN
JKBUBaANEeHT

[po6Haa vyacTb feicTeu-
TENbHOro Yncna a

MuHumym 13 a n 6

Makcumym u3 a n 6

10 Komb6uHaTopuka

MpumeyaHus, npumepsl

fraca=a- inta

Mpumepbl —

(rac(2,4) = 0.4,

(rac(-2.4) =-0,4.

B kayecTBe 3KBMBaIEHTHOTO [/IOXET ObITb UCMOSb-
30BaHO 0603HaveHwue {a}, frac a = {a}

Onepauysi Bbi6opa HAMMEHbLLIEro Yucia 13 Habo-
pa uncen. OgHako B 6eckoHeuHoM Habope uncen Mo-
XET He 6biTb HAMMEHBLLEro 3/IEMeHTa

Onepauusi Bbibopa HanbosbLLErO Yncna us Habo-
pa uncen. OgHako B 6eckoHe4yHOM Habope umcen mo-
XET He ObITb HanbOobLUEro afeMeHTa

3HaKu, CUMBO/IbI, BbIPAXEHUS, UCNOMb3yeMble B KOMGMHATOPUKE, NpUBeaeHsl B Tabnuue 10.1.
B faHHOM pasgene nu/l-HaTypanbHble yncna nKin.

Tab6nuuya 10.1 — 3HakW, CUMBO/SIbI, BbIPXEHWS, UCMOSIb3yeMble B KOMOUHATOPUKE

Homep 3Haka,
CUMBONA, 3Haxk, A/VBON

BLIDAKEHIAS BbIpaXXeHve
10.1 n
K
10.2 a-
[2]a
*
a -
10.3

(*)»

10

3HaueHre U YCTHbIV
9KBUBA/IEHT

dakTopuan yucna n

Y6biBatolmii hakTopmasi

BospacTatowmii chakropuan

anIMe'-IaHI/IH, npumepb!

n=n*=1-2-3 ..n(n>0)
o=1
a- —a(@- 1)-...*(a- N1+1)(xk>0)

=1
a rMIoKeT GbITb KOMMIEKCHLIM YMC/IOM.
[ns HaTypasibHOro Yvcna Im

w1 nl
"o (n-*)!

a*=afa+ 1) ...e(@a+k- 1) (k>0)

a°=
a MOXeT 6bITb KOMMIEKCHbIM YUCIOM.
[ina HaTypa/ibHOro uuicna I

K (nT-A-1)!

Y= (n-1)t .

(a)* Ha3biBaeTCA cumBOIOM [Mouxamrsiepa B Teopun
cneuvanbHbIX yHKUMA. B KombuHaTOprke 1 ctatuc-
TUKe 3TOT CMMBOJ 4acCTO WMCMOMb3YIOT Ansi 0603Have-
H¥s y6biBatoLLEero akropnana



OkoHYaHve Tabnuuybl 10.1

Homep 3Haka,
3HaK, cumMBON,

BblpaxeHune

cumBona,
BblpaxeHunsa

10.4
0
10.5 B
10.6 en
*
10.7 Ac
10.8
RWA
10.9 Vo
10.10 PN
11 PyHKUUK

3HaueHue W YCTHbIN
3KBUBANEHT

BrvHOMMWanbHbI kKoaddmum-

eHT

Yucna BepHynnu

Yucno coueTaHuii n3 n no K
6e3 NoBTOPeHWiA

Unucno coyetaHuii M3 n no K
C NOBTOPEHUAMU

KonuuecTBo pasmelyeHuii
6€e3 NOBTOPEHWIA M3 N1 MO K

KonnyecTBo pasmelLeHuii ¢
NOBTOPEHUSIMM 13 N M0 K

Konnuectso nepecraHoBOK
nopsifka n

FOCT P 54521— 2011

MpumeyaHus, npumepsl

M n
(*J  #cim»—A!  (OS/csSn)
a n-4yn+1\

B'~rTT£1 *

L

& =
=-1/2.873 =0

B,

*

M - M»
n é/(J Acl(n-Ac)!

'M T )
MK _* n!
Ve TN (n-n!

Mpu N =K KONNYECTBO pa3MeLLeHWii paBHO KOMu-
UecTBy NepecTaHoBOK

RV* = n*
P« =n\
P,=<

3Haku, CUMBOJIbI, BbIpaXeHUs AN PyHKLMIA npuBeaeHbl B Tabamue 11.1.

Ta6nunuya 11.1 — 3Haku, CUMBONbI, BbIPAXEHWS 418 DYHKLUWIA

Howmep 3aka, 3HaK, CMMBOS

CMBOSA,

BLIDAKEHIAS BbIpaXeHvie
111 l.ab. ..
1.2 T

"(*1.....*n)
11.3 /: A->B

M:x~Lx).
11.4 XE A

3HaueHre U YCTHbIV
9KBMBASIEHT

DyHKUMNA

3HaueHne yHkumn f ona
aprymeHTa X WA aprymeHTta
(X,......X,,) COOTBETCTBEHHO

loTobpaxaeTr AB B

1— doyHKUWS, KOTOpas nepe-
soauT xe A B I(x)

anIMe‘-iaHl/lﬂ, npumepb!

DYHKLMA CTABUT B COOTBETCTBIE KXKA0MY apryMeH-
Ty 3 06nacTu onpeaenenns YHKLMN OQHO WU He-
CKONbKO 3HAYeHUi 13 061acTy 3HaYeHNA DyHKLUN

®yHKUMS, UMeLWas N-aprymeHToB. SBASeTCA
MepHOW hyHKUMen

dyHkuma f umeet obnactb onpegenexHns A n 06-
nacTb 3HaveHuin B

LIX) obo3HavaeT 3HayeHne chyHKumMmn / ans apry-
MeHTa X. Mockonbky LiX) = Lix). onpegenswowmii cum-
BOJT YACTO MCMOMb3YIOT B KayecTBe CYMBOMA BMECTO
oyHKLMN /.

Mpumep —

f:x~3x*y, xe [0:2].

1— doyHKUMA NapameTpa y. paBHasi NPOV3BEAEHNIO
3x2/ . onpefeneHHas Ha 3agaHHoOM uHTepBane [0: 2]

11
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Mpogomxernne Tabnmubl 11.1

Homep 3Haka,
3Hak, cumBon,

BblpaxeHune

3HayeHue n yCTHbIN

cunmBona,
3KBUBANEHT

BblpaxeHunsa

! f(x) =y
15 T el 1CTaBUT B COOTBBTCIBYE 3Ha-
YEHUAM X 3HaYeHus y
Ub) - 1@)
11.6 In=b I(....b . a
11.7 9'f CnoxHas yHkumus 1u g
)léﬂf(x) Mpenen Lix) npu x cTpems-
11.8 . LemMcs K a
limx_ , /(x)
f{X) ecTb O 6onbLUOE OT A(X).
OTHoweHwne |4x)/a(x)| orpa-
11.9 LX) = 0(a{x)) HWYeHo cBepxy B Npeaene, nog-
pasymeBaemMOM KOHTEKCTOM.
LIX) meeT nopsigok, conoc-
TaBUMbIA C U MeHee f(X)
1(X) ecTb O MasieHbKoe OT A(X).
OTtHoweHune f(x)/g(x) 4O e
11.10 f{x) =o(g(x)) npeaene, nogpasymesaemMom
KOHTEKCTOM.
LIX) nmeeT nopsfok mMeHee
9<x)
1111 a1 Jenbta 1
KoHeuHoe npupatieHve 1
61
dx
11.12 di/dx MpoussogHas oT yHKumn (
no X
r
fdll
vdx/,.,
11.13 WMX),-_. 3HayeHne npou3BOAHON
I (a) yHKUMKM [ gnax =a

12

MpumeyaHna npumepsl

Mpumep —

JaHHoe o0603HaveHne NCNONb3YKT rTaBHbIM 06-
pasomM npu BbIMUCAEHUU onpeaesieHHbIX UHTerpasios

(9 * 0<x) = Y1<X)).
B BbipaxeHun g " lykasaHa nocsiefoBaTesibHOCTb
npuMeHeHus yHKunii g n 1

BbipaxeHue Lix) -* bnpu x -* a MOXeT 6bITb 3anu-
caHo B Buge lim, _alx) =b

Mpepensl «cnpaBa» (X > a) U «cneBa» (X < a) 060-
3HaYaloT B BUAE

lim, e. Ux) nlim,_ a_Lx) cootBeTcTBEHHO

CumBON «=» B JaHHOM C/lyyaB He sBAseTcs pa-
BEHCTBOM 1 He 0611ajaeT CBOWCTBOM TPaH3WUTMBHOC-
™.

Mpumep —

sin x = 0(x) npu x -» 0

CuMBON «=» B [aHHOM C/ly4yaB He fIBfiseTcs pa-
BEHCTBOM M He 06nagaeT CBOWCTBOM TpaH3WTUBHOC-
™.

Mpumep —

cos X = 1+ 0o(x). npu X —»0

PasHOCTb ABYX 3HAYEHUI OYHKLMN.
Mpumepbl —

Ox=x2- Xx,.

O/=«x2)-*x,)

[aHHoB 0603HayeHne cnepyeT WCMOMb30BaTb
TONbKO A1 (PYHKUMIA OAHON NepeMeHHOVA.

O603HayeHns d/(xydx. I'(x) n D1 Takxe mo-

ryT 6bITb NCMO/Ib30BaHbI.
Ecnun He3aBucKMMOiA nepemeHHoﬁ ABNAETCA Bpe-

M1l TO 1 Takke MOXET ObiTb MCMO/b30BAHO B3a-
MeH V



Mpogomxernne Tabnmubl 11.1

Homep 3H
D SHaKa, 3HaK, cumMBOn,

CMMBO/A,
BbIpaXeHns BbIpaKEHINE
d"f
dx"
&fldxn
11.14 W
df
dx
11.15 dfldx
0oJ
11.16 ai
11.17 s/
11.18 /f(x)dx
4
If(x)dx
11.19 a

3HaueHvie 1 YCTHbIA
3KBMBAUIEHT

n-A npovssogHas dyHKLUK
(no X

YacTHasi npon3BoaHas pyHk-
um fnox

MonHbii  gndpdhepeHyman
dyHkumn f

BeckoHeuHo manoe usme-
HeHune dyHkumn f

HeonpefeneHHblii UHTe-
rpast cpyHkumm 1

OnpepeneHHblii nHTerpan (
otafob

FOCT P 54521— 2011

CnepflyeT 1cnonb3oBaTh TOMBKO 415 (hyHKUMIA 0f-
HOl NepemMeHHO.

v d'7(x)i'dx". <) u DT TaKKe MOryT 6bITb
X

MCNONb30BaHbI.

I n I Take ucnonb3yroT ans /<2Lwn /<3), cooTBeT-
CTBEHHO.

Ecnvn He3aBMCKUMOV nepemeHHOl ABMseTCA Bpe-

Msa /. To gna I ncnonb3yoT Takke 0603HaveHue /
CnepyeT 1cnonb3oBaTb TOMLKO A8 (PyHKUMM He-

CKOJTbKNX NMepeMEHHbIX alx.y, ..)\ax.

O6o3HaveHns d, f(x. y......) n D, f(x. y. ...) Taioke
MOTyT 6bITb MCMOMb30BaHbI.

[pyrne HesaBUCUMble NepeMeHHble MOryT 6biTh

dt 1

rokasaHbl B BuAe WHAEKCOB, Hanpumep

[JaHHble 0603HaYeHNs pacnpocTpaHsATCA Takoke
Ha Npou3BOAHblEe 60see BbICOKOrO Nopsifka, Hampu-
mep

64 placn
ax2 “ dx\pgx/
a2 A (Al

axpy  px\ay )

[pyrne o603HaveHns, Hanpumep ="5x"(3y )’

TaKke MOryT 6bITb MCMOb30BaHbI

JT0 npocToii cnyyali oyHKUMK, onpeseneHHon Ha
nHTepBane. VHTerpan ot qoyHKUMM, nmetolein 6onee
o6y obnactb onpegeneHns, Takke MOXET 6biTb
onpegeneH. CneunanbHble 0603HaYeHUs, Hanpumep

&- SI-V!- f- ucnonb3yloT gns uHTErpana no kpmeoii C.

NMOBEPXHOCTU S. TPEXMepHoO o6nactn V 1 3amMKHyTOl
KPUBOIA NN NOBEPXHOCTU COOTBETCTBEHHO.
MHOroKpaTHble MHTEerpasibl 0603Ha4aT aHaIormy-

HO A' # wnT.A.

13
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OkoHYaHve Tabnuupl 11.1

Homep 3Haka, 3 3 N
HaK. CUMB HayeHue v yCTHbIN
cumBona, ax. ¢ on auenne u yc Mpumeyanus, npumeps
BblpaxeHue 3KBUBANEHT
BblpaxeHus

0 3HaueHue uHTerpa- lim [ f /(x)dx+ f/(x)dx
. na Tuna Kowwm oT doyHk- 1a el J*
11.20 j-Ux)dx .
a uMn 1 umetoweli oco- e a<c<b
Bylo TOUKy C
11.21 +f(x) dx 3HaueHne uHTerpa- lim  mfAxjdx
na tna Kowwm oT doyHK-
umn
w[x.f,[x).m .. m = DYHKLUN
(). 12(x).....f,{x) nmetoT 06LLyI0 06NacTb
e faw . w Onpegenutens onpegenexHmsa
11.22 BpoHckoro
t&X) Hx) - fn(x)
CcC'V) ... fiy>(x)

12 TMMoka3aTtenbHas u norapumuyeckas QyHKUNM

MoryT 6bITb UCNO/b30BaHbI CIOXKHbLIE aPryMEHTbI, B 0CO6EHHOCTU C OCHOBaHWEM €.
3HaKu1, CUMBOJIbI, BbIpaXeHWs A/ nokasaTesnei u norapupMmueckoit yHKLMy npuBeseHbl B Tabnuue 12.1.

Tab6nunya 121 — 3Haku, CUMBO/IbI, BbIpaXKEHUS ANA NokasaTeneli n norapumMmueckoi pyHKLmm

Homep 3Haka, o
3Hak, cumBon, 3HavyeHne u yCTHbIW
cumBona, MpumeyaHus, npumepsl
BblpaxeHue 3KBUBANEHT
BblpaxXeHuns

OcHoBaHWe HaTypasibHOro e:=lim,_(1+1)/1=27182818 ..

121 € norapudma
12.2 a* MokasatenbHasa QyHKLMA Cwm. 9.9
’ aprymMeHTa X C OCHOBaHueM a
Cwm. 145
123 e*. exp x MokasaTenbHasa yHKUWA
aprymeHTa X ¢ OCHOBaHWeM e
124 1 Norapudm aprymeHta X BblpaxkeHne log X UCMONb3YIOT B CyYasx, Korga oc-
’ Onax Mo OCHOBaHUIO a HOBaHMe norapuma He ykasaHo
Inx = logh, x.
125 InX HatypasibHblii norapudm x He cnepyeT ncnosnb3osatb log X BMECTO
Inx. Ig x. Ib x. log ex, log,0x. log2x
o lg x =log,0x.
12.6 »0* [ecatnyHblii norapucm X Cm. 125
. Ib x = log2x.
12.7 1bx [lBOVUHbBI norapndgm x Cm 122

14
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13 TpuroHoMeTpuyeckue n runep6onuueckne yHKUNN

3Hakun, CUMBO/bI, BblpaXXeHUAa oNna TOUTOHOMETPUYECKUX U rmnep60n|/|qecm4x q)yHKLU/II‘/‘I npuneeneHbl B Tabnu-

ue 13.1.

Ta6nwuya 13.1 — 3HakM, CUMBOSIbI, BbIPAKEHWS A1 TPUFOHOMETPUYECKUX U TMNEPBONYECKUX tDyHKLMIA

Homep 3Haka,
cumsona,
BblpaxXeHnsa

13.1

13.2

13.4

13.5

13.6

13.7

13.10

13.11

13.12

3Hak, cumBoOn,

BblpaxeHune

sin x

COs X

(an x

cot X

sec X

CsC X

arcsin x

arccos x

arctan x

arccot X

arcsec x

3HauyeHWe U yCTHbIN
9KBUBaAnNeHT

OTHOLLEHWE ONNHbI OKPYX-
HOCTU K ee anameTpy

CuHyc x

KocuHyc x

TaHreHc x

KoTaHreHc x

CekaHc x

KocekaHc x

ApKCUHYC X

ApPKKOCUHYC X

ApKTaHreHc x

ApKOTaHreHc X

ApKcekaHC X

MpumeyaHus, npumepsl

x = 3.141 5926...

. ¢ -~
sinx =6 2\e— .
sin X = X- X"3! + x*/5! — ...
Ansa (sin x)". (cos X)" 1 T. 4. UCMOMb3YHT 0603Haue-
H¥A sin” X. cOS" X U T. 4.

cos X = sin(x + x/2)

tan x = sin x/cos x.
Mo BO3MOXHOCTU cnepyeT m3beratb MCNONb30Ba-
HWst 0603HaYeHust tg X

cotx = l/tan x.
Mo BO3MOXHOCTU cnepyeT m3beratb MCNONb30Ba-
HWst 0603HaYEHNs Ctg X

SBC X = 1/COS X

esc x = 1/sin x.
O603Ha4YeHNe CoSec X Takke MOXEeT OblTb UCNO/Ib-
30BaHO

y = arcsin X <X = siny, -n/2 £y £ n/2.
dyHKUMA arcsin ABnseTca 0b6paTHoli K chyHKLmM sin
C YNOMSIHYTbIM BblLLie OrpaHNyYeHneM

y = arccos X <X = CoSY.0£ Y £ «.
®YHKLMA arccos SBASETCH 06paTHO K ChyHKLMN COS
C YKa3aHHbIM BblILLIE OrpaHNyeHneM

y=arctanxo X=tany.-n/2<y< n/2.

dyHKLMA arctan sABnseTca 06paTHoli K hyHKUMK tan
C YNOMSIHYTbIM BblLLIE OFpaHN4eHNEM.

Mo BO3MOXHOCTU cnegyeT n3beratb MCNosib3oBa-
HUA 0603HaueHns arctg

y = arccotx <»X =Ccoty. 0 <y < /.

®yHKUMA arccot ABNseTca 0bpaTHOl K hyHKLMKM cot
C YNOMSIHYTbIM BbILLIE OrPaHUYEHNEM.

Mo BO3MOXHOCTU cnefyeT usberatb MCMONb30Ba-
HUA 0603HaYeHNs arcctg x

y =arcsec X <=X = secy. 02 y£«, y+ nf2.

®yHKLMA arcsec SBSETCH 06paTHON K ChyHKLMN Sec
C YNOMSIHYTbIM BbILLE OrpaHNyeHneM

15
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Mpogomkenne Tabnmupl 13.1

Homep 3Haka,
cumBona,
BblpaxXeHuns

3Hak, cumBon,
BblpaxeHue

3HauyeHue U yCTHbIN
3KBUBANEHT

13.13 arccsc x ApKKOCeKaHC X
13.14 sinh x Mnep6onmyecknii cuHyc x
13.15 cosh x mnep6onnyecknii KOCUHYC X
13.16 tanh x FMNep6oNYecKnin TaHreHe X
13.17 coth x 'mnepbonunyecknii KoTaH-
reHc x
13.18 sech x Fmnep6onunyeckuii cekaHc x
13.19 csch x Mnep6onmyeckuii KocekaHc X
O6patHbIii Tunep6onuyec-
13.20 arsinh x KuiA cuHyc X
M'vinep6oanyeckuii apkCuHYC X
O6paTHbIii Tunep6onmyec-
13.21 arcosh x KWiA KOCMHYC X
Mnepbonuuecknini - apkkocu-
HYC X
O6patHbIii Tunep6onuyec-
KWiA TaHreHce X.
13.22 artanh x Mmnep6onuuecknii apkTaH-
reHc X
O6patHbIii Tunep6onuyec-
13.23 arcoth x KWIA KOTaHreHC X.
Fmnepb6onnyecknii apkko-
TaHreHc x
O6patHbIii tunep6onuyec-
13.24 arsech x KniA CekaHe X.

M'nep6onMyeCKUin apKCeKaHe X

16

MpuMeyaHus npuMepsl

y = arccCsc X0 X = Cscy.

- X/2SYSk/I2.Yy* 0.

®YHKUMA arccsc SIBSETCS 06paTHOl K (hyHKLMKN esC
C YNOMSHYTbIM BbILLE OrpaHUyYeHneM.

Mo BO3MOXHOCTW cnegyeT m3beratb MCNonb3oBa-
HMSA 0603HaYeHns arccosec X

. B* - g *

sinh x = — 5

sinh x= x+ X"3! + ....

Mo BO3MOXHOCTU criegyeT msberatb MCNo/sb30Ba-
HUA 0603Ha4eHust sh x

cosh X = + e,

cosh2 x = sinh2x + 1.
Mo BO3MOXHOCTU cnepyeT m3beratb MCNOMb30Ba-
HUSA 0603HauYeHns ch x

tanh x - sinh x/cosh x.
Mo BO3MOXHOCTU cnepyeT m3beratb UCNOMb30Ba-
HVSA 0603HauveHus th x

coth x = 1/tanhx

sech x = 1/cosh x

csch x = 1/sinh x .
Mo BO3MOXHOCTU cneayeT m3beratb UCNO/b30Ba-
HUS1 0603HaYeHns cosech x

y = arsinh x<=>x =sinhy.

DyHKUMS arsinh sBNseTcs obpaTHol K oyHKLmM sinh.

Mo BO3MOXHOCTU cnepyeT m3beratb MCNOMb30Ba-
HMA 0603HauveHns arsh x

y = arcoshx 0 x =coshy.y2o.

dyHkuma arcosh siBnsieTca obpaTHO K dhyHKLMM
cosh ¢ ynoMsAHYTbIM BbILLE OrpaHUyYeHneMm.

Mo BO3MOXHOCTU crefyeT u3beratb MCMNONb30Ba-
HUA 06o3HauveHus arch x

y = artanh x <X = tanh'y.

PyHKuys artanh ABnsieTcs 06paTHOl K chyHKLmK tanh.

Mo BO3MOXHOCTU crieflyeT u3beratb UCNO/Mb30BA-
HUsA 06o3HaveHus arth x

y = arcothx x=cothy,yx o.
DyHKUMs arcoth sBNsieTca o6paTHON K dhyHKL MM coth
C YNOMSIHYTbIM BbILLE OrPaHUYEHUEM

y =arsech x<=>x =sechy.yr 0.
®yHKUMA arsech sBnsieTcs 06paTHOi K oyHKUMM sech
C YNOMSHYTbIM BbILE OrpaHu4yeHnem



OkoH4aHve Tabnmupl 131

Hﬁmﬂjﬁg“a 3HaK, CMBOYI, 3HaueHvie 1 YCTHbI
BolpakeHus  DDPKEHNE SKBUBA/IEHT

13.25

O6patHbIil Tunep6onunyec-
arcsch x KniA KOCEKaHC X.
M'mnep6onuuecknii apkkoce-
KaHc X

14 KomnnekcHble yucna

FOCT P 54521— 2011

MpuMeyaHus NpUVEPb

y=arcschx x=cschy,y20.

®yHkuMA arcsch aBnseTcs obpatHon K hyHKLMK
csch ¢ yNnoMsiHYTbIM OTFpaHUYEHNEM BblLLE.

Mo BO3MOXHOCTW cnegyeT u3berarb MCNosbL3oBa-
HMsA 0603HaveHusa arcosech x

3Haku, CMMBO/1bI, BblpaXeHua Ana KOMNAeKCHbIX Yncen npuseneHol B Ta6n|/||_|.e 14.1.

Tab6nwnuya 14.1 — 3Haku, CUMBO/IbI, BbIpaXXeHNs NS5 KOMMNEKCHbIX Yncen

Howep 3 3HaK, CVMBO; 3HaueHre 1 YCTHbIN
CUMBO/1a, ! ", Y
BbipaXeHVs BbIpakeHvie 3KBUBA/IEHT
14.1 i Muumvas eguHula
i
14.2 Re z [elicTBuTenbHas YacTb z
14.3 Im z MHumas yacTb z
14.4 n Mogynb z
145 arg z ApPrymeHT z
7 Yuncno KomnaekcHo conps-
14.6 7% XEeHHoe C Z
14.7 sgn z Curiym z
15 Martpuusbl

MprMeyaHus, NpUMEePsbI

P *f=-1.
i CMO/Mb3YIOT B MaTeEMaTUKE U B (DU3VIKe,
j UCMONb3YIOT B 3NEKTPOTEXHMUKE

z =X +1y,
r4e X Ny — AeiicTBuTeNbHbIE Yncna

Xx=Rez.y=Imr.
Cwm. 14.2

|z] =Jdx2+y2.
roex =Rez,y =Imz (cm. 9.16)

z =/B*.
roer=fzl np=arg z. -x <tps x,
Hanpumep. Re z =rcos < Imz =r sin @

O603HayeHne z 1aBHbIM 06pa3oM WCMOMb3YIOT B
martemartuke.

O603HauyeHne z' rnaBHbIM 06pa3oM MCMOSb3YIOT B
(pr3nKe 1 TEXHMKE

sgn z = z/|zj = exp(i arg z). (z * 0).
sgnz =0pan5z =0 (cm. 9.13)

3Haku, CUMBOJIbI, BbIPAXEHUS 719 onepayluii c MaTpyuuamu npusegeHsl B Tabnuuye 15.1.
MaTtpuLbl 06bI4HO 0603HAYAIDT XUPHBIMU KYPCUBHbLIMMW 3arnaBHbIMU GyKBaMU, @ UX 3NIEMEHTbI TOHKUMU Kyp-
CUBHbIMW CTPOYHbIMU GYKBAMMW, HO MOTYT GblTb TAKXE UCMNO/b30BaHbl U APYrue WpudThl.

17
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Ta6nuuya 151 — 3Haky,

Homep 3Haka,
cumsona
BblpaxXeHnsa

3Hak, cumBon,
BblpaxeHune

A
15.1 (am — a0
\am»l "e aom)
15.2 A+8
15.3 XA
15.4 AB
155 E
1
15.6 A’
15.7 AT
15.8 A
A
15.9 AH
det A

15.10 @I "+ aln

15.11 rank A

18

CVMBO/bI, BbIPKEHUSA A1S Onepauuii ¢ MaTpuLamm

3HauYeHWe W yCTHbIN
JKBUBaANEeHT

MpumeyaHus, npumepsl

MaTtpuua A ¢ anemeHtamun a(l= (A)y. cocrosias
U3 T CTPOK U N CTONGLOB.
MaTtpuua A pasmepa T Ha n 0O603Ha4eHne A = (al) Takxe MOXET ObITb UCMOSb-
30BaHO.
BMeCTO Kpyr/ibiXx CKOGOK MOTyT 6biTb MCMO/b30Ba-
Hbl KBaApaTHble CKOOKM

Q= +b,.10e
(A+B)=(0).
Cymma maTpuu /1 n B A=(ay).B=(bv).
Matpuupl A 1 B JO/MKHBI UMETHL OMHAKOBOE KONW-
4eCTBO CTPOK ¥ CTONBLOB

MpownsBeneHve ckansapa X u Cy = xay.
matpuubl A rae xA =(c*. A =ay)
c*r=Xay-V
n A B rae AS =(Qy), A =(a,). B = (by).
POU3BEABHNE MATPUL A U Konuyectso cTon6buos matpuubl A [OMKHO BbITh

paBHO KO/IMYECTBY CTPOK MaTpuLibl B

KeagpaTHasi martpuua, A8 KOTOpoii

EavHnynaa matpuua
A Pyl e*=60,rpe E = (&) (cm. 17.9)

MHBepcusa kBagpaTHoi mart-

puupl A. —A A=
O6patHasi maTpuua Matpu- AA 1=A'A=E
upl A
(nn* = Aa.,
TpaHcrnoHupoBaHHas martpu- cy =ajt.
ha A rme A* = (O). A =(3y)
(A)n =(A>".
c* =

Matpuua, conpsxeHHas ¢ _ s
maTpuueii A rae A =(cA). A =(a*).
A wucnonb3yetcs B matematuke. A" — B dm3nke u

3/TIEKTPOTEXHUKE.
CN — KOMIJ/IEKCHOE YWC/IO COMpPshKeHHoe C a*

MaTpuua. 3pmntoBo-conps- AH=(A)T.
XeHHas ¢ matpuueii A Ansa AH MOryT TaKkke OblTb 1CMOMb30BaHbI 0603Ha-
yeHus A n A*

Onpegenutens (aetepmu-
HaHT) KBagpaTHOl MaTpuubl A —

PaHT mMaTpuupl A paBeH KOSIMYECTBY ee SIMHEHO
PaHr matpuusl A HE3aBUCUMbIX CTPOK UM KONWYECTBY €€ IMHENHO He-
3aBUCUMbIX CTONGLOB



OkoHYaHve Tabnmupl 151

Homep 3Haka,
3HakKk, cumBoOn,
cumsona

BblpaxeHune
BblpaxeHuns

15.12 IfA

15.13 1WH

FOCT P 54521— 2011

3HaMeHue W YCTHbIN
9KBMUBaANeHT

MpumevaHus, npumeps

tr A =5>]1.
(
e A ={a()

Cnep, kBagpaTHoi maTpuusl A

Hopma maTpuubl A npefctaBnsiet coboii AeincTeu-
TenbHOE YMC/I0, YA0B/ETBOPAIOLLEE C/IeAYIOLLIMM YCI0-
BUAM:

1) ||A]| 2 o npuyem ||A]| = o TonbKo, ecnn A = o;

2) ||«Al| = la] uAL, Taeae R;

3) |IA + BUSHIAl + [IB;].

MoryT  6bITb  MCNOMb30BaHbl  Apyrme  HOPMbI
mMaTpuLbl

Hopma matpuupl A

16 Cwucrema koopguHat

3HaKu, CUMBOJIbI, BbIPAXEHUS 411 CUCTEM KOOPAMHAT NpuBeeHbl B Tabnuue 16.1.

Tabnuya 16.1 — 3Hak1, CUMBOSIbI, BbIPaXXEHUA A1 CUCTEM KOOPAMHAT

Howmep
3Haka. Kooppau- Mpumeyanne
cumBona. HaThbl n ero gndeperuynan KoopauHart
BblpaxeHusa
X, Y, z — KoopauHartbl,
e.. €2- @8 — 6asnCHble BEKTOPbl. 3T
KOOpAMHaTbI MOryT 6biTb pacnpocTpaHe-
Hbl Ha f1-MepHoe NPOCTPaHCTBO.
r=xe,*ye, +ze2 [lekapToBbl KO- e,. By. B, — OpPTOroHasIbHasA NpasocTo-
16.1 X.y.z ir=dxe, *dy ey +dz €2 opAuHaThl POHHAA cUCTEMa KOOPAUHAT <CM. PUCYH-
km 1—4).
MoryT 6bITb UCNOSIb30BaHbI 6a3nCHble
BeKTopbl /,J K
e(/(«). e*(<p). e2— opTOroHanbHas npa-
BOCTOPOHHASA cucTeMa KoopauHaTt (CMm.
16.2 p.u>.X r=ee,+ze. UnnuHapuuec-  puc. 2).
dr=dp e, +p dpe0 + dzez Kne KoopAuHarthbl Ecnv z = 0. T0 p n <L— nonsipHble Ko-
opAnHaThl
r=re, Cchepuyeckme e,(rt. 2 ei(0, o), ©. (%) — opTOroHab-
16.3 r.6. 9dr=dre, * rdrte, +r sim» dip e(. KOOpAMHATHI Has NPaBOCTOPOHHAA cdepuyeckasn cuc-

Tema KoopauHat (CM. pUCyHOK 3)

MpumMeyaHune — B HEKOTOPbIX C/lyyasix BMECTO NPABOCTOPOHHEN CUCTEMbI KOOPAMHAT {CM. PUCYHOK 4)
UCMO/b3YHT IEBOCTOPOHHIOD CUCTEMY KOOPAMHAT (CM. PUCYHOK 5). Kaxkablii pa3 3To A0/KHO GbiTh YETKO YCTAHOB-
NIEHO A1 UCK/THOUEHUSI BO3MOXHbIX OLLMGOK.
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PucyHok 1 — [lekapToBa PucyHok 2 — LunuHgpuyec- PucyHok 3 — Cdhepuyeckas
cuctema KoopauHat (npaso- Kas cuctema koopavHar cuctema KoopamHat (npasocTo-
CTOPOHHSASA (NpaBOCTOPOHHAS) POHHASA)
Ocb X HanpasneHa Ha 3puTens Ocb y Hanpas/neHa Ha 3puTens
PucyHok 4 — [paBOCTOPOHHASA PucyHok 5 — J1eBOCTOPOHHASA
cuctema KoopamHat cucteMa KoopauHar

17 Ckansapbl, BEKTOPbl 1 TEH30pbI

CKkanspbl, BEKTOPbI 1 TEH30Pbl — MaTeMaTuyeckme 06beKTbl, UICNONb3yeMble A1 0603HAUEHUS HEKOTOPbIX
(PM3NYECKNX BEMUUMH U NX 3HAUYEHUIH. OHU HEe 3aBUCAT OT BbIGOpA CUCTEMbI KOOPAMHAT, O4HAKO KaXAbli KOMMNO-
HEHT BeKTopa Uau TeH30pa 3aBUCUT OT 3TOTO BbiGopa.

BaXHO pasfinyatb KOMMNOHEHTbI BEKTOpA a 1 6a3UCHbIe BEKTOPbI, T. 0. BE/IMUYMHbLI aX 3; W ar n NPoeKuuu
BEKTOpa Ha 0CU KOOpAMHAT atat.a B 11 arsBr KOMNOHEeHTbI BEKTOPA YacTo Ha3bIBAKOT €70 KOOpAUHATAMU.

[JexkapToBbl KOMNOHEHTbI NOIOXEHNSA BEKTOPA ONPeaensioT 4ekapToBbl KOOPANHATbLI TOUEK Havana u KoHua
[AaHHOro BekTopa.

BMecTO TOro 4to6bl paccMaTpuBaTh KaXAyl KOOPAMHATY BEKTOpA Kak 3HaueHue (hu3nyeckoil BeUUNHbI
(T. €. unCNOBOE 3HAUYEHUE, YMHOXEHHOE HA eAVHNLY U3MEPEeHMWii), BEKTOP MOXET GbITb 3anNncaH Kak BEKTOP YMC/IO-
BbIX 3HAYEHUI, YMHOXEHHbIN Ha e4MHULY N3MepeHuii (cKanap). Bce e4uHMLbI U3MepeHnit ABAAITCA ckanspamu.

Mpumep —

F=(@H.-2 H.5H) =(3,-2, 5) H (B AekapT0BbIX KOOpAMHAT ax).

roe F— cuna;

3 H— nepBblii KOMMOHEHT, T. €. FX BEKTOP cu/bl F ¢ YACNOBLIM 3HAYEHNEM 3 U efuHULENR n3mepeHnii H
(apyrve KOMNoHeHTbI: -2H 1 5H) COOTBETCTBEHHO;

(3, -2. 5)— BEKTOpP YUC/IOBbIX 3HAYEHMWIA;

H— eguHunua nsmepeHuns cusbl.

TO)Xe 0OTHOCUTCA K TEH30paM BTOPOro 1 60/1ee BbICOKOro nopsjka.

B naHHOM pasgene pacCMOTPEHbl TO/IbKO fieKapToBbl MPAMOYTo/ibHble KoOpAnHaThl. Bonee obuwue cnyyau,
Tpebytolne 6051ee CNOXHbIX MPeACcTaB/eHNii, B HACTOSLLEM CTaHJapTe He pacCMOTpeHbI. [lekapToBbl KOOpAMHa-
Tbl 0603HAYAIOT X. Y. Z UK X,. X2, X3. B nocnegHem crnyyae NCnonb3yoT MHAEKCHI i.j, K. |. KaXAblil cO 3HaYeHUAMM
oT 10 3. ncnegywolee cornaweHe CyMMUpPOBaHUA: eCn Takoi NHAEKC NOABAETCA HEOAHOKPATHO N CYMMU-
poBaHue no AnanasoHy 3TOro MHAEKCa NOHATHO, TO MHAEKC NoJ, 3HaKOM 1 MOXeT 6bITb OMyLeH.
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CKansp sBNseTcs TEH30POM HY/IEBOT0 NOPSAKA, & BEKTOP — TEH30pPOM NEPBOro nopsaka.

KOMMNOHEHTbl BEKTOPOB 1 TEH30POB 4acTo 0603HAYA0T OANHAKOBLIMU CUMBO/IAMI C COOTBETCTBYIOL UMY
BEKTOpaMun 1 TeH30pamu, HanpuMep, UCNosb3yT 0603HAYEHNE &, A1 KOMNOHEHT BekTopa a. 70— A5 KOMMo-
HEHT TeH30pa BToporo nopsaka Tu a,b, — 419 KOMNOHEHT BEKTOPHOIO Npon3BeeHus a X b.

3HaKu1, CUMBOJIbI, BbIPAXEHUS A1 CUCTEM CKaNiipoB, BEKTOPOB M TEH30POB NpuBefeHbl B Tabnuye 17.1.

Tab6nuua 17.1 — 3Hak1, CUMBO/IbI, BbIPXEHUSI A5 CUCTEM CKasIipOB, BEKTOPOB M TEH30POB

Homep 3Haka,
cumsona,
BblpaxeHuns

171

17.2

17.3

17.4

175

17.6

17.7

17.8

17.9

17.10

1711

3Hak, cumBon,
BblpaxeHue

a
a

a+b

Xa

oI

BN

en By. B,
e, e2.83

a*. ay, ar

a,

5

a-b

3HauyeHue W yCTHbIi
3KBUBANEHT

Bektop a

Cymma BekTopoB au b

[ponssepeHve ckanapa win
KoopAuHaTbl X U BekTopa a

Mogynb BekTopa a
Hopma Bektopa a

HyneBoii BekTOp

EAVHNYHBIA BEKTOP Hanpas-
neHns a

EfVHWYHbIE 6a3UCHbIe BEKTO-
pbl.

BaswucHble BekTOpbl AekapTo-
BOW CMCTEMbI KoopauHaT

[llekapToBbl KOOpAWHATbLI BEK-
Topa a.

[lekapToBbl KOMMOHEHTbI BEK-
Topa a

Cumson aenbtbl KpoHekepa

Cumson JleBn-Unsutbl

CkansipHoe npousBegeHune
BekTopoB aun b

MpumeyaHus npumeps

[insa o603HaveHns BekTopa MOXeT OblTb UCMOSIb-
30BaHa cTpesika Haf 6yKBEeHHbIM CYMBOSIOM

@+b),=a +b
(x &), =xa,

laj=Jaj ¢ a* +a\.

O603HauyeHune [|aj| Takke MOXeT 6biTb MCMOMb30-
BaHo.
Cwm. 9.16

Mopynb HyneBoro Bektopa paseH 0
a*o.

ea=a.'la| ,
a=|ae

O603HaueHus /, y. K Takke MOryT 6biTb UCNONbL30-
BaHbl

3=a,a +a, ® +a*r

a,ey. Bjer arBl— npoekuun BekTopa a Ha ocu Ko-
opavHart (X, y, ) WM cocTaBnstoLLme BEKTOpbI.

Ecnu 13 KOHTEKCTa MOHATHO, Kakne BEKTOPbI AB/A-
10TCA 6a3UCHLIMW BEKTOpPaMU, BEKTOP MOXeT ObITb
3anucaH B Buge:

a=(a” ar ar),

K- aBX. ay=a»y. az = asr,

I = XBY ¢ yey + 2BX— BEKTOp-pafunyc TOYKU C KOOp-
OvHatamn Xy, Z

_ 11 anai-k
* (0pnal**

e123 —f231 —£312 —1-
e132 —£321 = £213 —_1-
Bce gpyrve e(* pasHbl O

a mb =aj), * afiy + ajb*
a-b= £ aA-
1

ama=a2=|a2=a2
MoryT 6biTb UCMO/MIb30BaHbl Takke 0603HAYEHWSI

{a. b)u (a ft)
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MpopomkeHne Tabamupl 17.1

Homep 3Haka,
cumBona,
BblpaxXeHuns

3HauyeHue U yCTHbIN
3KBUBANEHT

3Hak, cumBon,
BblpaxeHue

17.12 ax b BekTopHOoe npousBepeHune
BEKTOPOB aunb
\%
17.13 v Onepatop Ha6na
17.14 Y pagneHT P
grad P
V a
17.15 diva [vBepreHuus a
17.16 Vxa PoTop BEKTOpHOro Mosisi a
rota
1717 V2 Oneparop Jlannaca, nanna-
cuaH
17.18 | OnepaTop A'Anamb6epa

22

MpuMeyaHus npuMepsl

KoopAavHaTbl BEKTOPHOTO NpoU3BeAeHWs B MpaBso-
CTOPOHHEl AeKkapToBOW cucTeMe KoopAuHaT UMeloT
BUL:

(@Xb),=al -afl.

(@ax by=af - af.

(@x b),=afl - af

(@ax b),= ]..)&'q»aﬂ

Mpumep — (a x b)c =det A.
rpe a=(a,, a ax;
b=4.4 b)

c=(c, A4 cr)

(em 17.10).

a* a, a
by b .

cy c,

A=
c,

Moryt ObITb MCNOMNb30BaHbl Takke 0603HAYEHUs

[a.bIn[ii.b]
Nz ye,_l\_
ar =~ o

OnepaTop Habna Takke HasblBalOT «0nepaTopom
FamunbToHa»

y= e;_('p'/\)('+e¥:é\x-+e

1 1

Cnepyet n3beratb 3anucu onepatopa grad TOHKW-
MU NIMHASMNA

Y-a=1#"
KoopauHatel V X a umeloT Bug;

=X " 1Mnr-

MoryT 6bITb UCMO/b30BaHbl TaKkke 0603HAYEHUs!
curl nrot.

(V x a), (cwm 17 10)
V2=4 - +7 +N~L

ax2  dy2 dz2
" 02 , a2 a2 1 o2
a= Agx2 ay2 dz2 c2 al2
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OkoHYaHve Tabnuubl 17.1

Homep 3Haka,
cumsona
BblpaXeHnsa

3HayeHue N yCTHbIN
SKBUBANEHT

3Hak, cumBon,
BblpaxeHune

MpumevaHus, npumepsl

T BmecTo 0603Ha4yeHnsi C UCNO/b30BAHNEM XUPHO-
17.19 Tensop T BTOpOro nopsgka  ro wpudra MoxeT 6bITb MCNONb30BAHO 0603HAYEHVE
r C ABYMS CTpesikamu
T= +Tws,By + ... +[,ere,. rae 7 ,e”"x
T,.,8,BY...... TrrBer — cocTasNAIoLLMe TEH30PbI TEH30-
parl.
Ecnn 13 KOHTEKCTa SICHO, Kakume MCnosib30BaHbl
17.20 Ty T 6a3ncHble BEKTOpbl, TEH30p MOXeT ObiTb 3anncaH B
MH.T12... T8 [lekapTOBbl KOMMOHEHTBI TEH- CrieAyloLLEM Bije:
3opa T
M e TR
r= Tw T2
M Ty T2
17.21 ab TeH30pHOEe npoussegeHune PesynbTupyowmii TeH30p BTOPOro nopsigka uMeet
a® b [BYyX BekTOpoB a b KoOpAMHATbI:
<ab), = afit
17.22 T&S MpousBeaeHve ABYX TEH30POB Mpon3BeAeHne NpeacTaBnseT cOOO TEH30p yeT-
BTOpOro nopsgka Tu S BEpPTOro nopsifka ¢ KoopauHaTamu:
(r = Ty Sm
BHyTpeHHee npowussepeHne Mpov3BeAeHne npeacTasnseT cO60i TEH30p BTO-
17.23 TwS [BYX TEH30POB BTOPOro Nopsiaka poro nopsiika ¢ KoopAuHaTamu:
' s
r-s)*=X %
1
BHyTpeHHee nponssedeHne I'IpomaBe,qume npegcTasnseT coboil BEKTOp C KO-
17.24 Ta TeH3opa BTOpPOro nopsigka T n OPA/HATaMU:
BEKTOpa a (r_ a) =XV
1
Mpon3BeneHve npeacTaBnseT coboi CkansapHyo
CkanapHoe npousBefeHue BE/INUYUNHY:
17.25 T:S [OBYX TEH30pOB BTOPOro nopsiaka

™m'S

18 TMMpeob6pasoBaHus

T:S=
> 1

3Haku, CMMBOJIbI, BbIpaXeHUs Ans npeobpasoBaHnii npueeaeHbl B Tabnuue 18.1.
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Ta6nuya 181 — 3Haku, CUMBO/IbI, BbIPXKEHUSI 418 NpeobpasoBaHnii

Homep 3Haka, 3 3 .
Hak, cumBOn, HauyeHUe N YCTHbI
cumBona Y MpumeyaHus, npumepsl
BblpaxeHue 3KBUBANEHT
BblpaxXeHnsa

?Hn= /(f)df. (me R).
3710 npeobpasoBaHue YyacTo 0603HavatoT ? (10).
MpeobpazoBaHne dPypbe OyHK- O6osHauetme
18.1 n uym f
V2* L

TaKke MoXeT 6blTb MCNO/Ib30BaHO

Mpeo6pa3oBaHue Jlannaca (io(s)= (seC).

18.2 tf chyHkumn f

0
YacTo 1cnonb3ytoT ob6o3HadeHmne t(s).
Takke MCnonb3yoT ABYCTOPOHHEE Mpeobpa3oBsa-
HWe Nlannaca, onpefensiemoe ToW xe hopMysoii, HO C
MUHYC 6ECKOHEYHOCTbIO BMECTO Hy/A

5(an)= ie,z-n. (*eC).
n-0

18.3 5<a”) Z npeoGpasoBaHue (a,) A — onepatop, (POPMUPYIOLLMIA HE ChYHKLMIO, & NOC-
nenoBaTebHOCTb.
Mcnonb3yloT Takke [BYCTOPOHHee Z npeoGpaso-
BaHve. onpefensemoe Toii e hopMynoii, HO C MUHYC
6EeCKOHEUHOCTHI0 BMECTO Hy/is

[1 pna xrO
Ona x<0°*

0O603Ha4yeHne U(x) Takke MOXET 6biTb UCMOSb30-
BaHo.

H()
18.4 ) ®yHKUMA XeBucaiiga. EgmHny-

Has CcTyneH4yartas HKLUNA
i (yHiy MCMoNb3yoT A5 0603HAYEHUST BPEMEHMU.

Mpumep —
<LHXs) = s (Re s>0)

]« (08(T-x)dr = 4>(x).
[Jensta — pacnpegenenvie u-

18.5 P) paka. H’=6.
[Jenbta — doyHKUMS Oupaka Takke WCNonb3ylT HauMeHOBaHNe «eAWHWUYHbINA
NMMY L.
Mpumep —

LS=1(cm. 18.6 n M3K 60027-6:2006. n. 2.01)

18.6 rn CeepTka ( n g (I gXx)= I7(y)9(x-y)dy

19 CneuwnasnbHble YHKUUM
B AaHHOM pas3fesnie ucnonb3oBaHbl cnepywuine o603HaueHus: a. b, c. z. w, v— KOMNEKCHblEe 4uUCna;
X — [eACTBUTENIbHOE YNCNO; K, 1,T,N — HaTypasibHble yucna.

3HaKu1, CUMBO/IbI, BbIPAXEHUA 418 CneluanbHbiX yHKUMA NpuBeaeHsl B Tabnuue 19.1.
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Ta6nuya 19.1 — 3HaKK1, CUMBOSbI, BbIpXXEHWSI 4151 CNeUyasibHbIX (DYHKLWIA

Homep 3Halh). 3T

cumBeona
BblpaXkeHna

191

19.2

19.3

194

195

19.6

19.7

19.8

CUMBON,
BbIp2XKEHVE

r(r

B(z. w)

Ei x

Kx

Siz

S(2)
C(z2)

pan

3HaueHve 1 yCTHbIN

|_|pl/l MeYaHuA, npumepbl
3KBMBA/IEHT

MocTosiHHas Jiinepa o(= | Sfi - |nn| =0.5772156 ..

T(z) — mepomopdHasn yHKLMS € noocamm B ToY-

kax 0.-1.-2,-3......
Famma-pyHkuma
PyHK r(2)=j/l"-V'tff. (Rez>0).
0
r(n+1)=n (NeN)

£(z) — mepomopdhHas yHKLWSA C NOSIIOCOM B TOUKE
1

[3ara-cyHKuns PumaHHa
Cfz)= ;§1 N (Rez>1)

1
B(z. w) =
0

(Rez>0.Re/l>0).

Beta-thyHkuus B(z. w) = T(2)T(W)/r(z+yv).

(n*1)B(A+1n-N+1) (ft)

Eix =
OKCMNOHEHLUNaNbHbI UHTEr-

Ona cm. 11.20
X

lix=J"f (0<x<1),
0

TNorapudMuuecknini uHTerpan X
0
ana cm. 1120
siz= jAdr.
WHTerpasibHblii crHyc 0

siz =~j*+ Siz

Si Z — CWHYCHbI MHTErpas CMELLEeHNs
S(z) = Je*(]|.r2)df.
0

WHTerpan ®peHens

C{z) = Jcos(|-f2)df
0
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MpopomkeHne Tabamupl 19.1

Homep 3Hai
cVMBONa,
BbIpaXXeHWst

26

19.9

19.10

19.11

19.12

19.13

19.14

19.15

19.16

3HaK, cumBOf, 3HaueHne 1 YCTHbIV

BblpaXeHue SKBUBAEHT
erf x DYHKUMA OLLNGKM
HenonHblii aNIMNTUYECKUiA
FcP. *>
VHTerpas nepeoro poga
E«p. K) HenonHbI  annuMnTUYeckuii
MHTerpas BTOPOro poga
nn. ) HenonHbili  anaMnTMYecknit

VHTErpas TpeTbero poga

rmunepreomeTpuueckas cpyHK-
F(a. b: 1, 2) ums

F(a:c; z) BblpoxaeHHasa runepreomet-
puyeckas chyHKUMS
p,<*> MNonuHom JlexaHgpa
MpucoeanHeHHas dyHKUMA
Pn{r)

NexaHapa

TMpUMeyaH1s,, MpUvEePsI

erfX=~J~\e ' df-
0

dyHkumio erfc x = (1 - erf X) Ha3bIBAOT AOMNONHU-

TeNbHOW (PYHKLMENR OLNGOK.

B cTatCcTMKe UCMOMb3YIT (PYHKUMIO pacnpeaene-

HUA

d(x) = jer22df

V2n o

FfrM)=) - * 2 — |
o1 - fe2sin2c

K(T) = F(s/2, K) — anaunTuyeckuii nHTerpasa nepso-

ropoga (3gecb0<k < 1L keR)

E(<?,¥) = j ~1-*2sin2a do.
0

E(A) = E{X/2. K) — NOAHbI/i INAMNTUYECKUIA UHTE-

rpan BToporo poga (3gecb 0 < /1< 1. Ice R)

dr)

r
N k) - 0N +nsir2 _K2Sir2&

M(n. k) = M(n, rc/2, K) — NONHBIA 3NAUNTUHECKMNIA

WHTErpas! TPeTbero poga

(3pecb 0 <#< 1. n. ke R)

OUb),,*"
(Onwy

Onsa (a),. (b\, n (c)n cm. 10.3.
F(a, b, c; z) ABnseTca pelleHnem ypasHeHUs
z(1- z)y"e[c- (@a+b+ 1)z]y- aby=0

Faco= 4 G

Ana (a), n (c), Cm. 10.3.
F{a. b\ c: z) sBNseTCA pelueHnem ypaBHeHWs
zy"*(c-z)l-ay=0

F(a. 6;c.z) = ,Elf, (-ceN).

(-ce N).

PN*>= 2nn!d2n(Z

P,(z) siBNAeTcA pelleHNeM ypaBHEHUA
@L-2z2/'- 2zy'+p +1)y=0

(neN>*

P?(r)=(-1)7 (1-22r '2’(‘jr,P B(r)
z
(m,neN.msn).

P” (z) sABNsieTCA pelleHnem ypaBHeHUs
(1-z2y*-2zy'+ (n{a+1)-y=0.

KoadpchuumeHT (-1 Y’ cooTBETCTBYET 006LLei Teopun

cdhepryecknx tyHKLWIA



MpopomkeHne Tabamupl 19.1

Homep 3Hait),

3HakK. cumBon, 3HayYeHue N YCTHbI
cumBoOona
BblpaxeHue 3KBUBANEHT
BblpaxeHunsa
19.17 y 7 (ii.«p) Cdpepuyeckasi rapmoHuKa
19.18 H..(r) MonvHombl SpmuTa

19.19 MonvHomebl flareppa

O606LLeHHble NOMHOMBI J1a-

19.20 L?(2) reppa

19.21 T.(z>
ro poga

MonvHoMbl YebbilesBa BTOPO-

19.22 u.(z) ro poga

19.23 <W*)

19.24 NV(z)

PyHKUMM TaHkensa. UunuHg-
19.25 puyeckne QYHKUUN TpeTbero

poaa

MonnHombl Yebbilwesa nepso-

PyHkunsa beccens. LUnnuHp-
puueckas hyHKUMS nepBoro poga

®yHKuMs HelimaHa. UpnuHa-
puueckas hyHKUMS BTOpPOro poga

FOCT P 54521— 2011

MpumeyaHus, npumepsl

(/. eN WN 5)).

YA (. ) aBNseTcs pelleHneM ypaBHEHWst

smfodul aon) sinbrt iy <>+ 1>Y-0

Hn(z)={-tfSJLe-*2.

MoNVMHOMbI JpMUTa SBMIAKOTCS PELUeHNEM ypaBHe-

HUA

y"- 2zy'+2ny=0 (meN)
ineH).

L,(z) SBNAOTCA pelleHneM ypaBHeHUs

zy"+(1- z)y'+ny=0

L*(2)=5 rL"<® (me N.ms n).

L™(z) ABNAOTCA pelueHnem ypaBHeHUs
zy"+(m+1-z)/ +(n- m)y=0
T,(z) = cos(o arccos z) (ne N).

TJ_2)) ABNAOTCA pPELUEHNEM ypaBHEHUS
@1-r2)/2: z/+n*y=0

sinl(n +1)arccosz)
uh) = sin(arccos2) neN)

U,(z) aBNseTca pelueHneM ypaBHeHus
1- z2)y*- 3zy'+n(n+2)y=0

A% (212)v K
*M2) = i-0 *IMy+*+1> (veC).

JV(z) ABNAIOTCA peLlleHneM ypasHEeHUS
zy"+z /[ +(r2- v¥)y=0

Jy(z)cos(vn) —J. v(z) —
N'<2>= sin(vx) veC>

MpaBylo CTOPOHY 3TOr0 YpaBHEHUSI 3aMEHSIIOT €ro

npefenbHbIM 3HavYeHnem, ecnu ve Z.

O603HaveHve Y,(z) Takke MOXEeT OblTb UCMOMb30-

BaHO

hf,V(z) = Jv(z) + iNv(z)

N(z) =3v(z)-iINv(z) (ve C)
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OkoHYaHve Tabnuubl 19.1

Howep 3tai). 3HaK, CvMBON

y

cumBOa
Bopaxeryn  BoPaXeHue
M*>
19.26 K, (")
19.27 M *)
19.28 n, (r)
19.29
»>2)
Ai(2)
19.30 Bi(z)

28

3HaueHre 1 yCTHbIA
SKBMBANIEHT

MoandunumpoBaHHble (YHK-
uun beccens

Cdpepuueckne chyHkumn Bec-
cens

Cchepurueckme hyHKuMN Heii-
MaHa

Cdpepuyeckme hyHkumn aH-
kens

Diipn chyHKLMM

Mprveyarns, npumeps!
_ *
J(Z)= B HVI)KJH E:A Z,

K{2)= £e"2-*rfl>(e"2*z].

JV(z) n Kv(z) ABNSAOTCS peLleHneM ypaBHeHs
" +z/- (22+Vv2)/=0

L(2)=(~.) T Ii2(z) (/6N).

i, (z) ABNAOTCA peLleHneM ypaBHEHUS
z2y"+2z/+(z2- / (/+1)]y=0

n(r)=W 71 n"*"2<2> (/eN)-
O603Ha4eHune y,(z) Takke MOXeT ObITb UCMOMb30-
BaHO

1
HfW =j,{z)+in/(z)= (JL)2 ~(z).

@) =) - in@)=(IL)2 h'« <)

MogaundmumpoBaHHble chepuyeckme yHkLUn bec-
censt (aHanornyHo 19.26) MoryT 6biTb ONpeaeneHsbl u
0603HayveHsb! i,(z) n k;(z) coOTBETCTBEHHO

Ai(z) = bl *>
6i(z) =
roe w=-jz32.

Ai(z) 1 B»(2) ABNAOTCA peaTeHUsMU  ypaBHEHUS
y"-zy=0
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MpunoxeHne A
(o6sa3aTensHoe)

lWecTHaauaTepuyHble KoAbl CUMBOJIOB

B AaHHOM NpUIoXeHUn npvBefeHa MHopMauusa O LeCcTHaALATEPUYHBLIX KOAAx CUMBOJIOB U 3HAKOB, MPUBELEH-
HbIX B HACTOSILLEEM CTaHAapTe.

Huxe npvBefeHa Tabnmua A.l. cocTosilas 13 YeTbIpex KOMIOHOK.

B nepBoii KOMOHKE ykasaH MyHKT HACTOSILLEro ctaHiapTa, B KOTOPOM MCMOJ/Ib30BaH paccMaTpuBaeMmblii 3HaK Unm
CMMBOJ/.

Bo BTOpOIi KOMIOHKE NpWBEAEH paccMaTpuBaeMblii CUMBOM B TOM BWAE, Kak OH WCMO/Mb30BaH B HACTOSILLEM CTaH-
fapre.

B TpeTbeli KoMIOHKe NPUBEAEH LIeCTHaAUATEPUYHbIA Kog cuMBona B cooteeTcTBuM ¢ ICO/M3K 10646 (2).

Tabnuuya Al

Homep nyHkTa WecTHaguaTepuyHblX Homep nyHkTa WecTHagLaTepUUHbIii
HacToALl el Cumeon KoZ cumBona HacToslero cumBson KoA cumBona
cTaHjaapTa (cm NCO/M3* 106461 cTaHgapTa (cMm. UCO/M3K 10646)

41 A 2227 7.3 def 225D
4.2 v 2228 7.4 = 2259
4.3 —y 00AC 7.5 n 2248
4.4 =3 21D2 7.6 c- 2243
45 < 21D4 7.7 - 223C
4.6 \% 2200 7.7 oc 221D
4.7 3 2203 7.8 st 2245
51 e 2208 7.9 < 003C
5.2 e 2209 7.10 > 003E
5.4 | 007C 711 £ 2264
5.5 | 007C 7.12 2 2265
5.6 0 2205 7.13 « 226A
5.7 C 2286 7.14 » 226B
5.8 c 2282 7.15 00 221E
5.9 " 222A 7.16 o 2192
5.10 n 2229 7.17 | 2223
511 n 22C3 7.18 s 2261
5.12 n 22C2 7.19 < 27E8
5.13 \ 2216 7.19 > 27E9
5.13 c 2201 81 M 2225
5.16 X 00D7 8.2 1 27C2
5.17 n 220F 8.3 < 2222
6.1 N 2115 9.1 + 002B
6.2 z 2124 9.2 - 2212
6.3 o 211A 9.3 + 00B1
6.4 R 211D 9.4 T 2213
6.5 C 2102 9.5 22C5
6.6 P 2119 9.5 X 00D7
7.1 = 003D 9.6 / 002F
7.2 * 2260 9.7 1 2211
7.3 = 2254 9.8 n 220F
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OkoHuyaHve Tabnuupl A.l

Homep nyHkTa WecTHaALaTEPUYHbIN HoMmep nyHKTa WecTHaALATEPUYHBIA
HacToALl el Ccumson KOA cumBona HacTosUero Cumson moj cumBoONa
cTaHaapTa (cM. MCO/M3K 10646) cTaHaapTa (cM. MCO.'M3K 10646)

9.10 M 221A 11.18 | 2228
9.12 < 27E8 11.19 8 222C
9.12 ) 27E9 11.19 ¢ 222E
9.16 I 007C 11.19 n 222F
9.17 L 230A 11.20 4 2A0D
9.17 J 230B 17.11 22C5
9.18 | 2308 17.12 X 00D7
9.18 | 2309 17.13 v 2207
11.3 — 2192 17.17 A 2206
114 21A6 17.18 ] 25A1
1.7 : 2218 17.21 2297
11.11 a 2206 18.1 . 2131
11.12 L] 2032 18.2 t 2112
11.15 a 2202 18.3 5 2128
11.16 d 0064 18.6 : 2217
11.17 6 03B4
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Bubnunorpadus

(W] 1ISO 80000-2:2009 Quantities and units. Part 2: Mathematical signs and symbols to be used inthe natural
sciences and technology
2 ISO.'IEC 10646:2003 Information technology — Universal Multiple-Octet Coded Character Set (UCS)>

3ameHeH Ha ISO.'IEC 10646:2011 Information technology — Universal Coded Character Set (UCS).
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YK 658.562.012.7:65.012.122:006.352 OKC 03.120.30 T59

KnioueBble c/ioBa: MaTeMaTU4Yeckne CUMBOJIbI 1 3HaKW, MaTeMaTyeckas fIoruka, MHOXeCTBa, CTaH4aPTHbIe MHO-
XECTBA YNCEN, NHTEPBAsIbI, 3/1IEMEeHTapHasi FeOMeTpus, onepaLum, KoMGMHaTopuka, PYHKLMUKM, NnokasaTenbHas 1
norapudyMuyeckas yHKLUM, TPUrOHOMETPUUECKME U TMnep6onyeckne yHKLMKM, KOMMIEKCHbIE YnCna, MaTpuULb,
cucTema KoopAMHaT, ckasisipbl, BEKTOPbI, TEH30PbI, NPe06pa3oBaHus, cneyuanbHble GMyHKLUN

Pepaktop A. . CTynosa
TexHunyeckuin pegaktop B. H. Mpycakosa
Koppektop H. V. MaspucLyk
KomnbloTepHas BepcTka A. . duHOreHoBoi

CpaHo B Habop 07.08.2012. MognucaHo B nevyatb 13.12.2012 dopmart 60x84'/,,. bymara occetHaa [apHuTypa Apwuan.
MeyaTb odceTHas. Yen. ney. n. 4,18. Yu.-uag n. 3,70. Tupax 126 ao. 3ak 1532.
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