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Mpeancnosue

1 MNOATOTOB/IEH ABTOHOMHOW HEKOMMepPYECKON opraHu3sauneii «<HayyHo-uccnefoBaTeNbCKnii LeHTp
KOHTPONA U ANarHOCTUKK TexHuyeckmx cuctem» (AHO «HWL, K[») Ha ocHoBe cO6CTBEHHOro nepesofa Ha
PYCCKUIA A3bIK aHINOA3bIYHON BEpCcUMK CTaHAapTa, yKa3aHHOro B nNyHKTe 4

2 BHECEH TexHM4yecKum KOMUTETOM Mo cTtaHgapTtusaumm TK 125 «Ctatuctnyeckne mMeTtojbl B ynpas-
NeHUN KayecTBOM MPoJyKLunm»

3 YTBEPX/JEH W BBEAEH B JENCTBUE lMpukasom defepansHOro areHTCTsa no TEXHUYECKOMY pe-
ryniMpoBaHuIo U MeTponorum ot 24 Hosbpsa 2011 r. No 595-cT

4 HacTtoAwwmii cTaHfapT NOAFOTOBAEH C y4eTOM OCHOBHbIX TpeboBaHWli MeXXAyHapOoAHOro craHjapTa
MNCO 80000-2:2009 «BennunHbl U efuHnLbl. Hactb 2. Matematnyeckme CMMBO/bl U 3HaKK ANs MpUMeEHeHUs
B €CTECTBEHHbIX HayKax n TexHonormsax» («Quantities and units — Part 2: Mathematical signs and symbols to
be used in the natural sconces and technology», IDT).

HanmeHoBaHMe HacTofiero craHgapTa M3MEHEHO OTHOCUTENbHO HAaMMEHOBAaHUSA YKa3aHHOro Mexkay-
HapoAHOro cTaHgapTa Ana npuBegeHusa B cootsetctBne ¢ FOCT P 1.5— 2012 (nyHKT 3.5)

5 BBEJEH BMEPBbIE

6 MEPEN3AAHUE. NioHb 2020 1.

MpaBuna NnpUMeHeHUs HacTosLWEero cTaHjapra YCTaHOBNEHbl BCcTaTbe 26 defjepanbHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-#3 «O cTaHgapTmsauumm B Poccuiickoih ®epgepaumn». MHDopmaumna o6 uns-
MEHEHMAX K HacToAWweMy cTaHgapTy Nyb6ninkyeTcsa B eXXerogHom (Mo COCTOSHUIO Ha 1AHBaps TeKyLw,ero
roga) MHpopmMauMoHHOM yKa3aTtene «HaunmoHanbHble cTaH4apPThl», a OpUUNaNbHbIA T€ KCT U3MEHeHnn
M NONPaBOK — B eXeMeCAYHOM MH(POpMaLMOHHOM yKa3aTene «HauuoHanbHble cTaHapTbli». B cnyyae
nepecmMoTpa (3amMeHbl) UM OTMEHbl HACTOSLLero cTaHjapTa CoOoOTBeTCTBYylO W ee yBejoMaeHne byaeT
onybankoBaHo B 6amxalillem BbINyCKe eXeMeCAYHOro MHMopMaLMoHHOro ykasartens «HauuoHanbHbIO
cTaHfjapTbl». CooTBeTCTBYlOUW aa UHbOPMaLMs, yBeAOMIEHNE N TeKCTbl pasMellalnTcs TakXXe B WH-
thopmaLMOoHHOI cucTeme 06 Ero NoAb30BaHMA — Ha oduumManbitom caliTe PefepanbHOro areHTcTBa no
TEXHNYECKOMY perynupoBaHuio n MetTponornm B cetn MHTepHeT (www.gost.ru)

© CtaHpapTuHhopm, ohopmaeHue. 2012. 2020

HacTosAwmit cTaHAapT He MOXKET 6bITb NOMHOCTHIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH W pac-
NpOCTpaHeH B KayecTBe ouULManbHOro usgaHus 6e3 paspelleHus defepanbHOro areHTCTBa no TeXHUYecKo-
My perynMpoBaHuio 1 MeTponorum
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BBepeHune

OnuncaHne 3HaKoB, CMMBOJ/OB, Bblpa)KeHWi B HACTOSLWLEM cTaHjapTe npusefeHo B opme Tabnuy
(tabnnuybl 4.1— 19.1). cTpyKTypa KOTOpbIX, 3a UCKItoYeHnem Tabnuubl 16.1. oguHakoBa.

B nepBoii KONOHKe 3TUX TabnuL, NpuBeAeH HOMEp 3Haka, CUMBONA, BblipaXeHus.

Bo BTOpOIi KONOHKe Tabnuubl («3HaK, CUMBON, BblpaXKeHne») NpMBEeHO n3obpaxeHne paccmaTpmusa-
eMbIX 3HaKa, CUMBO/a, BblpaxkeHus. Ecin 6onee ofHOro 3Haka, CMMBO/NA WAN BbIPabKEHUA NPUBELEHO ANA
04HOro 06bEeKTa, OHM ABNAKOTCHA 0AUHAKOBO MPUMEHVMbIMU N SKBUBANEHTHBLIMMU.

B HEKOTOpbIX cnyyanax peKoMeHAyeTCs NPUMEHSATb eAUHCTBEHHOE BblpaXkeHue.

B TpeTbeil KonoHke Tabanubl («3HavyeHne, YCTHbI 9KBUBaNEHT») NPUBELEHO OnMcaHne 3HayeHus 06b-
€eKTa 1 ero yCTHbIi 9KBMBaNeHT. 3HayYeHne NpuBeLeHo 4NA NAeHTU(GUKALMN COOTBETCTBYIOLLErO NOHATUA N He
ABNAETCA NOAHbIM MateMaTUYeCcKnUM onpegeneHnem.

B yeTBepTOli KONOHKe Tabnuubl («MpruMeyaHus, Nnpumepbl») NpYBeAeHa None3Has JoNoNHUTeNbHAA UH-
thopmaums. MpusepeHHbIe onpeaeneHns SBAAIOTCA LOCTATOYHO KpaTtkumu. OnpejeneHuns ¢ MatemMaTnyeckomn
TOYKWN 3PEHUA HE ABNAKOTCA NOMHbLIMU.

CTpykTypa Tabnamuybl 16.1 HECKONbKO MHas.
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HALWOHANDBHGBLBINR CTAHOLAPT POCCUMNCKOWN OPEAEPALWNMK

Ctatuctnyeckue MeToabl

MATEMATUYECKWE CUMBONbLI N 3HAKW ANnA MPUMEHEHNA B CTAHOAPTAX

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

[ata BBefeHus — 2012— 12— 01

106nacTb NPUMEHEHNS

B ctaHfapTe npusefeHbl obLMe CBEfEeHNA 0 MaTteMaTMyecKux CMMBONax U 3Hakax, X 3HauyeHusax, ycT-
HbIX 9KBUBaNeHTax N NpUMeEHEHUN.

PekomeHgyemble B cTaHAapTe CMMBOAbI U 3HaKN NpejHa3HaveHbl rasHbiM 06pa3oM NS MCNonb30Ba-
HUA B cTaHfjapTtax, HO MOryT 6bITb UCNOMb30BaHbl TaKXe U B fpyrux obnactax. MpuBefjeHHble B HacTosLWEM
cTaHfapTe MaremMaTMyeckue CMMBO/bI COOTBETCTBYHOT Tpe6oBaHuam [1], TOCT 1.5.

2 HopmMaTuBHbIE CCbINKN

B HacToslweM cTaHfapTe Ncnonb3oBaHa HOpMaTMBHASA CCblKa Ha CnefyroLmini cTaHgapT:

FOCT 1.5 MexrocygapcTBeHHasa cucrema craHjaptusauymn. CtaHgapTbl MeXrocygapcrBeHHble, npasu-
na n peKoMeHJauumn no MeXXrocyaapCTBeHHON cTaHaapTnlauumn. O6uime TpeboBaHNs K NOCTPOEHMIO, N3N0XKe-
HUIO, OPOPMNEHNIO, COAEPXKAHUIO N 0603HAYEHMIO.

MpumeuvaHue — [puU NOAL30BAHUM HACTOSLLIMM CTaHAAPTOM Lie/1Iecoo6pa3Ho NPOBEepUTL JEMCTBUE CChIIOUHbIX
CTaH4apTOB B MHOPMALWOHHOM cMCTEME OBLLIETO MOMb30BaHNsA — Ha ouLpanbHOM calite defiepanbHOro areHTcTea no
TEXHUYECKOMY PETYNMPOBAHMIO 1 METPOIOMUMN B CETU VIHTEPHET UK MO eXKerogHoMy MH(OPMaLIMOHHOMY yKasaTtento «<Ha-
LIMOHa/IbHbIe CTaHAAPTbI», KOTOPbII OMy6/IMKOBaH MO COCTOSHWIO Ha 1 iHBapsi TEKYLLIErO roga, U Mo BbiMycKam eXxemMecsiy-
HOro MH(hOPMALIMOHHOIO yKa3aTensi <HauMoHalbHbIe CTaHAaPTbI» 3a TEKYLLUMIA rof, EC/IM 3aMeHeH CCbIIOUHbIV CTaHaapT,
Ha KOTOpbIli JlaHa HeJaTMpOBaHHasA CCbIKa, TO PEKOMEHIYETCS UCTONb30BaTh AEVCTBYHOLLYHO BEPCUIO 3TOT0 CTaHaapTa
C YUYETOM BCEX BHECEHHbIX B JaHHYHO BEPCUIO U3MEHeHWIA. EC/IM 3aMeHeH CCbITOYHbIV CTaHAapT, Ha KOTOpbIi jaHa Aatu-
poBaHHasi CcblKa, TO PEKOMEHAYETCS UCMO/Mb30BaTh BEPCHIO 3TOTO CTaHAApTa C YKa3aHHbIM BbIlLe TOA0M YTBEepXaeHUs!
(NpuHATUS). ECAn Nocne YyTBEPXKAEHWS1 HACTOSILLIETO CTaHAapTa B CCbUIOYHbIV CTaHAAPT, Ha KOTOpbI JaHa AaTypoBaHHas
CCbl/IKa, BHECEHO M3MEHEHME, 3aTparnBatoLLee NoNoXKeHNe, Ha KOTOpoe faHa CCbIKa, TO 3TO MOMIOXKEHNE PEKOMEHYeTCst
NPUMEHSATL 6€3 yueTa JaHHOr0 U3MEHEHUS. EC CCbINOYHBIV CTaHAapT OTMEHEH 63 3amMeHbl, TO NONOXKEHWE, B KOTOPOM
[aHa CCblKa Ha Hero, PeKOMeHAYEeTCs MPUMEHSITL B YaCTW, He 3aTparmBatoLLeli 3Ty CCbINKy.

3 lNepeMeHHble, (hyHKUMM 1 onepaTopbl

MNepeMeHHble, Takme KakX. Y U T. ., U UHAEKCbI, TaKne Kak /B cnepyet nsobpaxkatb Kypcmsom. MNapa-
MeTpbl. TakMe Kak a.b M T. [j.. paccMaTpuBaemMble B KOHTEKCTE KaK NOCTOsIHHbIE, N306payKatoT KypcuBOM. To ke
OTHOCUTCA KO BCEM (DYHKLMAM, Hanpumep ( A.

YeTKo onpefgeneHHble PYHKUUN, HE3AaBUCUMO OT KOHTEKCTa, M306paxkatoT 6e3 HakloHa (BePTUKaNbHO),
Hanpumep, sin, exp. In, . Matematnyeckme KOHCTaHTbl N306paXkatoT 6e3 HaKNoHa (BEPTUKA/LHO), Hanpumep,
e =2.718 2188 ...; A = 3.141 592 2=-1. YeTKo onpefeneHHble onepatopbl Takxke n3obpaxaroT 6e3 Ha-
KNoHa (BepTukanbHo), Hanpumep, div. 5B 6Xu d B df/dx.

M3paHue ouymanbHoe
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Yuncna, npeacTaBneHHble uudpamu, Bcerga nsobpaxaroT NpsmMbIM WPUPTOM (BEPTUKaNbHO), Hanpumep
351 204; 1.32; 7/8.

ApPrymMeHT yHKLUUN YKa3bIBalOT B KPYr/bIX CKOOKax nocne cumeona yHKUun 6e3 npobena mexigy cum-
BONOM (DYyHKLMM 1 NepBOI Kpyrnoi ckobkoii, Hanpumep f(x), cos(wf + ). ECan cMmBon PyHKUUN COCTOUT U3
LBYX Unn 6onblUero Konuyectsa 6yKB, a apryMeHT He COAEePXXUT cMMBoOna onepauunm (+, - . X. uan /), Kpyrnole
CKOOKWN BOKPYT aprymeHTa MOryT 6bITb OnyLeHbl. B aTux cnyyasx fomkeH 6biTb HEGONbLUON Npo6en mexay
CUMBOIOM (PYHKLMN 1 apryMeHToM, Hanpumep, int 2.4; sin tm. arcosh 2A, Ei x.

Ecnn cyuwiectByeT BO3MOXHOCTb OLUMOKW, HEOGXOAMMO WCMONb30BaTb Kpyrible CKObku. Hanpumep,
COS X + Yy Nyylle 3anucatb B BUAe COS(X) +Y . UTOGbl NCKAOUUTL OLIMOGOYHOE MOHUMaHWe 3ToM hopMybI.

3ansTtas, Touyka c 3ansiToil UM Apyro COOTBETCTBYHOLLNA CUMBOA MOFYT 6GbITb UCNONb30BaHbI ANS pas3-
LeNneHuns yncen Unn BbipadkeHuid. MpeanoyYTMTENbHO UCMONb30BaHWe 3anATol, KpoMe Tex ciyvyaeB, Korja ee
MCNONb3YIOT MPU 3anUcK AeCATUYHbIX ApO6eii.

Ecnu BblpaXkeHne unn ypaBHeHMe JOMKHO 6bITb 3anncaHo B ABe uan 6onee CTPoK, cnegyeTt NPUMeEHATb
npaBuna, yctaHoBneHHble BTOCT 1.5.

Mo BO3MOXXHOCTW, pa3pblB (POPMY/bl He criefyeT UCNONb30BaTbh BHYTPU BbIPAKEHUSA B KPYI/bIX CKOOKaX.

O6LEenprHATO UCMOMb30BaHNe pasnnyHbIX ByKB (rpeveckoro, NaTMHCKOro nnn Apyrux anaBuToB) 4NA
pa3nnyHbIX 06BEKTOB. ITO AenaeT hopmynbl 60nee yjo6HbIMM U NOMOraeT B BOCNPUATAN COOTBETCTBYHOLLLEro
TekcTa. Mpy MCNoNb30BaHUMN HECKONbKUX LWPUPTOB HEOOXOANMO MPUBOANTL COOTBETCTBYHOLLME MOACHEHUSA
(npn Heob6Xx0AMMOCTM).

4 Maremartnyeckas normka
3HaKn, CUMBO/bI, BblpaXKeHWs, UCNOMb3yeMble B MaTeMaTuYecKon nornke, npuseseHbl B Tabnuue 4.1.

Ta6nuya 4.1 — 3HaKW, CMMBO/bI, BbIP2XKEHUS, NCNONMb3yeMble B MaTeMaTnyYeckoi ormke

3HaK,
3HaKa, CVIMBOY, .
CMBOTA, BopEIeHe 3HaueHVie N YCTHb I SKBMBANEHT MprveYaHVst, MpYIVEPbI
BbPaKEH/A
41 P9 KoHbIOHKUMA P U Q. p 1 g -
4.2 PVQ [V3bIOHKUMA P 1 g, p UK g BbipavkeHve p v g ABNAETCA UCTUHHBLIM, eCcnu
VCTUHHO P UK g, unm oba
43 >P OTpuuaHune p, He p B KauecTBe 3KBMBaNEHTHOrO MOXET ObITb UC-
nonb3oBaHoO 0603HaveHnep. B maremartvike aHa-
NOrMyHOEe 0603HAYEHMEe VCTONb3YIOT Takke A1
0603Ha4YeHNs1 BbIBOPOUHOTO cpefHero (cm. 9.12)
1 KOMM/IEKCHO COMPSXEHHOro umcna (cm. 14.6)
44 p=>9 P BKKOU4AET g, €cm p. T g g C=p MMeeT TO ke 3HaueHe, YTO NP =» d.
<5 CYMBO/1 BK/OUEHIAA
4.5 P «9 P 3KBMBANEHTHO (p=3q)n (p=>p) UMEET TO Xe 3HaYeHne, YTO
npcap.
< CUMBOJ1 3KBUBA/IEHTHOCT!
4.6 Vx e Ap(x) [Ana Keokooro X. NpuHagnexkawero  Ecnv n3 KoHTeKcTa ACHO, YTOo npeacTaBnsieT co-
MHOXECTBY A, BbiCKasblBaHVe p(X) 601 MHOXeCTBO A. BblpadkeHre VX p(X) MOXeT
NCTUHHO 6bITb UCMO/L30BAHO.
V — KBaHTOP O6LLHOCTW.
Onaxe Acm. 51
4.7 3xe Ap(x) CywiectByeT X. NpuHagnexawmii - MoxeT 6bITb UCMONb30BAHO BbIpadkeHue 3XpP(X).
MHOXeCTBY A. fifisl KOTOPOro P(X) ecnum U3 KOHTEKCTa SICHO, YTO NPeacTaBnseT co-
VUCTUHHO 601 MHOXKECTBO A.

3— KBaHTOp CyLLIECTBOBaHWA.

Onaxe A cm. 5.1,

BbipadkeHne 3'X p(X) O3Ha4vaeT, YTO CyLLEecTByeT
TONBKO OfWIH 3NEMEHT, AN KOTOPOro P(X) UCTUHHO.
BbipavkeHvie 3! ncnonb3yroT Kak sKBuBaneHT 31
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3HaKu, CUMBOJIbI, BbIPAXXEHUS, NCNO/b3yeMble B TEOPUM MOAMHOXECTB, NpuBefeHbl B Tabnmue 5.1.

Ta6nuuya 51— 3Haky, CUMBOfbI, BbIpa>KeHWA, UCNOb3yeMble B TeEOpUn NOAMHOXKECTB

Howvep
3HaKa,
cMBONa

BbPKEHA
51

5.2

53

54

55

56
57

58

5.9

5.10

511

3Ka*. cMMBON,
BbpaXeH/e

xe A

[X€ Alp(X)}

card A
AA\N

BMA

Bc. A

AunB

A, \jA2w...U-A,

3HaveHvie N YCTHbIA SKBBAVIEHT

X NpuHagnexur A.
X ABMAETCA 3/EMEHTOM MHOXe-
ctBaA

Y He npuHagnexur A.

Yy He ABNSeTcA 3/1eMEeHTOM MHO-

xectea A

COBOKYMNHOCTb 3/IEMEHTOB X,. X2.
X,

Konnyectso 31eMEHTOB MHOXKe-
cTtBa A. ANs KOTOPbIX P(X) UCTUHHO

KonmuecTtBo 271eMeHTOB MHOMXe-
crea A.
MoLuHocTb MHOXecTBa A

I'IyCToe MHO>XEeCTBO.

MHoXecTBO B npuHamiexxuT MHo-
XecTsy A.
B aBnseTcsa nogMHoXecTsom A

B UEMMKOM NpUHANEXUT MHOXe-
cTBy A.

B — cO6CTBEHHOE MOAMHOXECTBO
MHOXKecTBa A

O6beanHeHne MHOXXeCTB A 11 B

MepeceyeHne MHOXXeCTB A i1 B

O6befnHeHe MHoXecCTB Av A2.
An

MprveyaHys, MpYVEPL|

BbipaxkeHe A 3 X MMEET TOT e CMbIC/l, YTO U1
xe Nl

BbIpaykeHne A e y MMEET TO Xe CMbIC/, YTO U
y I A. 3HaK OTPULIAHMS MOXET Takke GbiTb BEp-
TUKa/bHbIM

OKBUBA/IEHTHBLIM SIBNISIeTCS BblpadkeHue {xt Ve /},
rge 1— COBOKYMHOCTb MHAEKCOB

Mpumep — {x £ Rjx S 5}. B KauecTBe 3KBVBa-
NEHTHOTO BbIPaDKEHS] MOXET 6blITb MCMOb30Ba-
HO BbIpadkeHVe (X|p(X)}, ecnn 13 KOHTeKCTa SICHO,
4TO MpefcTasnseT coboli MHoXecTBo A. Hanpu-
mep. {X|x S5}. ecnu AicHO, UTO X — [elicTBUTENb-
Hoe umncno

MOLLHOCTb MHOXECTBa MOXET ObITb GeCKOHeuY-
Holt (cM. 9.16)

Mpumepbl —
A=k
18] = N.

rae A — MHOXECTBO LiefbIX Yncer.
B — MHOXECTBO BELLECTBEHHbIX YNCEN.
N — MOLLHOCTb 6ECKOHEUHOTO MHOXECTBA

Kakablli aneMeHT MHOXXecTBa B npuHagnexut
MHOXKeCTBY A.

BblpaxkeHne A 3 8 VIMeeT TOT >Ke CMbIC/1, YTO U
Bg A

Kaxablli aneMeHT MHOXecTBa B npuHagnexxut
MHOXeCTBY A. HO CyLLIECTBYET, MO KpaviHei mepe,
OAVH 3N1eMEeHT MHOXXeCTBa A. He NpuHagnexxa-
LLMiA MHOXKECTBY B.

BblpaxkeHve A 3 8 MMEeT TOT XKe CMbIC/1, YTO U
BCcA

MHOXXECTBO, COAep>Kalllee BCe 3NeMEHTbI MHO-
»XectB AliB.
AkjB={XIxXE AV XE€ B}

MHOXXECTBO, cofepykallee anemMeHTbl, NpuHag-
nex<alme ogHOBPEMEHHO MHOXKECTBY A 1 MHO-
ecTBy B.

An B={x]x€ ANl XE B}

MHOXECTBO, aeMeHTbl KOTOPOro npuHagiexar
XOTS1 6bl OHOMY N3 MHOXECTB A,. A2......An.
B KauecTBe aKBUBANIEHTHbIX MOTYT ObITb UCMOMNb-

n
30BaHbl 3Hakn 1J- U MU -
1111 wm

roe /— MHOXEeCTBO UHAEKCOB
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OkoHuaHve Tabnumubl 5.1

Homep
snaka 3Hak, cumoon
3HaueHWe W yCTHbLI i 9KBUBANEHT NpumeyaHus, npumenps
cumBona. BhipaxeHnue

BblpaxeHns

5.12 MepeceyeHne MHOXeCTB A, ...... MHO>KeCTBO, 3NeMeHTbl KOTOPOro npuHagiexkar
An Of]HOBPEMEHHO BCEM MHO)ecTBaMm A,. A2......
A.
nA B kauecTBe SKBMBa/IEHTHbLIX MOTYT 6bITb UCMOJIb-
a
A TA2n...TAnN 30BaHbl 3HaKU M* M un M
11T 11
rae /— MHOXeCTBO WHIEKCOB
513 Pa3HocTb MHOXKeCTB A 1 B. A M-  MHOXXECTBO, 3/IEMEHTbI KOTOPOro npuHagiexar
Hyc B MHOXXeCTBY A HO He MpUHaANeXXar MHOXeCTBY
B.

AYB = {x|xe A n x« B).

He cnepyeT ncnonb3oBarb BbipadkeHne A— B.
A\B VHorga B KayecTBe 3KBUB&IEHTHOINO MCMOMb3Y-

10T BblpavkeHune 0/1B. MMaBHbIM 06pa3om ero npu-

MEHSIOT. Korga B — MOAMHOXXeCTBO MHOXecTBa

A. CmBon A MOXKeT ObITb OMYLLEH, €CNU U3 KOH-

TeKCTa SICHO, YTO NpeAcTaBnseT co60i MHOXe-

CTBO A
5.14 YnopsigoyeHHan napa a. b, napa (a. b) =(c, d) Torga ntoneko Torgaa=cunb=d.
(a. b) ab 8 Kauectse pasfienTeNbHOro 3Haka MoryT 6bITb
MCMoNb30BaHbl TOYKa ¢ 3ansToii (:) um 3Hak (|)
5.15 9l-a2..a,) YNopsiaoYEHHBbIN -KopTex Cm. 3amevaHve k5.14
5.16 [ekaptoBo npousBegeHne MHO- MHOXECTBO ynopsifjoveHHbIX nap (a. 6), Takux,
A* B xectB /1 nB ytoae Anbe B.
A* B={Xx.y)[xe Anye B)
517 [JekapToBO npousBefeHne MHO- MHOXKECTBO YMNopsiAOYeHHbIX M-KOPTEXeN (X,. X2.
nA XectBA,. A2. ... An ... X,,). TAKUX, UTO X, € A,. X2e A2...... X€ An.
T1 A*A* ... *A obo3HayaroT A" rge n— Konnye-
A, Xg2X... XAn CTBO COMHOXMTENEN B NPON3BEEHNN
5.18 OTHOLUEHME MAEHTUYHOCTM Ha A.  idA eCcTb MHOXECTBO BCex nap (X, X). rae Xe A.
[AnaroHans A KA C1MBON A MOXET BbITb OMYLLIEH, ECNW 3 KOHTEKCTa

MOHSATHO, YTO MPEeACTaBNsiET COB0 MHOXKECTBO A

6 CraHpapTHble MHOXeCTBa Yucesn N NHTepsalibl

3HaKu, CUMBO/bI, BbIPaXXEHUS, NCNO/b3yeMble 41 CTaHAAPTHbIX MHOXXECTB YMucen n NHTepBanoBs, Npu-
BefAeHbl B Tabnuue 6.1.

Ta6nuya 6.1 — 3HaKW, CUMBO/bI, BbIPaXKEHUS, NCNONMb3yeMble A1 CTaHAAPTHLIX MHOXECTB YMcen U UHTepBasioB

© 3HaK,
3HaKka "
CVIK BO/. 3HaueHVie 1 YCTHb I SKBMBANIEHT MpriveYaHs, MPUVEPbI
cMBOMAL - Ve
BbPEXKEH/A et
6.1 N MHOXecTBO BCex HaTypaibHbIx un- N ={0. 1.2. 3. ...}.

cen. N*={1.2. 3. ..}

MHOXeCTBO, anemMeHTaMy KOTopo-  [lpyrme orpaHuyeHvst MoryT 6bITb yKasaHbl O4eBUf-
ro SBNAKOTCS BCE MOMOXKUTENbHbIE  HbIM CMOCOO0M, KaK MOKa3aHO HIDKE.

Lenble ynucna u Hynb N, 5={n€ N|n>5}



OkoHuYaHve Tabnnybl 6.1

Hovep
3HaKa.
oMVBOA.

BbPDKEHS
6.2

6.3

6.4

6.5
6.6
6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

3Hak
CUMBON.

BbpadeHVe

z

la b

<e.b]

(a.+«)

(a.+-)

3HaueHVe N YCTHbIA SKBVBANEHT

MHOXEeCTBO LenbIX ynicen

MHO>KeCTBO paumoHalbHbIX Yncen

MHoXecTBO
uucen

,U,eVICTBVITeI'I bHbIX

MHOXECTBO KOMIMNIEKCHBLIX Yncen
MHO>KeCTBO NPOCTbIX Yncen

3akpbITbili UHTEpBan oT a o b ¢
BK/HOUEHMEM KOHEUHbIX ToHeK a 1 6

MHTepBan, OTKpbITbI cneBa, OT a
[0 6 C BKIOUEHVEM TOYKY b

MHTepBan, OTKpbITbIA CrpaBa, oT a
[10 6 C BK/IKOYEHVEM TOYKU a

OTKPbITbIA MHTEpPBaN OT a0 6 6e3
BK/KOUEHUA ToYeK a 1 6

Mony3akpbITbli  HEOrpPaHWYEHHbII
VHTepBan fo 6. BKNOYas TOUKy 6

MonyoTKPbITHINA  HEOTPAHUYEHHDIiA
VHTEepBan f0 6. NCKoYas TOUKY 6

ToNy3aKpbIThblii - HEOrpaHUYEHHbI
VHTEpBan 10 a. BK/HOYas TOUKY a

MONYOTKPbITLIA  HEOrpaHUYEHHbI
MHTEPBAN 0 & UCK/oUasi TOUKY a

7 Pa3sHble 3HaKn 1 CUMBObI
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MprmedaHys, MpVERB

Z={.,-2.-1.0. 1.2...},

I =[nezZ\n*0).

[Jpyrve orpaHM4eHuss MoryT 6biTb yKasaHbl O4eBWf:
HbIM CTOCO60M, KaK MoKa3aHO HIDKe.

22 3={ne Zjn2-3}

Q- ={re QJr*0}.

[Jpyrne orpaH/yeHuss MoryT 6bITb yKa3aHbl O4eBUf-
HbIM CMOCOGOM, Kak MoKasaHO HIDKe.

0 <0={Nn6 Q|r<0}

R* ={x e Rjx*0}.

[pyrve orpaHuyeHuss MoryT GbiTb yKasaHbl O4YeBWf:
HbIM CMOCO60M, KaK MOKa3aHO HIDKe.

R?0={xe R!x2 0}

C'={ze C|z*0}
P={2.357,11.13,17...}}
[a. 6] ={x e Rl]as x s 6}

(a. 6] ={x e Rla< xS 6}.
B kauecTBe 3KBUBAIEHTHOIO MOXET ObITb UCMONL30Ba-
HO BbIpavkeHue Ja, 6]

(a.6)={xe R\aSx<6}

B kayecTBe 3KBUBAIEHTHOIO MOXET ObITb UCMONb30Ba-
HO Bblpa>keHue [a. 6{

(a. 6) ={xe Rla<x <6}

B kayecTBe 3KBUBAIEHTHOrO MOXET ObITb UCMONL30Ba-
HO Bblpa>keHue ]a. 6{

(-«. 6]={X€ R|xE 6}

B kayecTBe 3KBUBAIEHTHOIO MOXET ObITb UCMNO/b30Ba-
HO BbIpa>XeHune}- «. 6]

(- «. 6) ={x e Rjx < 6}.

B kayecTBe 3KBUBAIEHTHOIO MOXET ObITb UCNO/b30Ba-
HO Bblpa>keHune}- «. 6{

[a +®)={x € RlaSx}.

B kayectBe 3KBUBAIEHTHbIX MOMYT 6bITb UCMONL30Ba-
Hbl BblpadkeHusi (a. « [. (@, +» (1 |a »)

(a. +») ={xe Rla<x}.

B kayectBe 3KBMBAIEHTHbIX MOIYT GbITb MCMONb30Ba-
Hbl Bblpa>keHus Ja. + » [, ]a. @[ n (3. «)

3HaKu, CUMBO/bI, BbIPaOKEHUS, NCMONb3yeMble NS pa3HbIX 3HAKOB M CMMBO/IOB, NpMBeAeHbl B Tabnuue 7.1.

Ta6nmuya 7.1 — 3HaK1, CUMBONbI, BbIPaXKEHUs!, MCMO/b3yeMble ANt pasHbIX 3HAKOB U CUMBO/IOB

Howvep
3UANA,
CcUMBOSA,
BbpaXEHA

71

3Hak
CMBO/.

BbpaiEH/e

9=6

3HaueHVe U YCTHbIA aTBanenT

a paBHO 6

MpyveuaHns, MPVEPBI

Mo>keT 6bITb MCMONL30BaH CMBON =, €CNN HEOBXO-
AMMO NOAYEPKHYTb NAEHTUYHOCTL a U 6 (cM. 7.18)
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OkoHuaHve Tabnuubl 7.1

Hovep
3HaKa.
c1viBOna

BbpaKeHUS

7.2
7.3

74

75

7.6

7.7

7.8

79
7.10
711
7.12
7.13

7.14

7.15

7.16

7.17

7.18

7.19

3Hak.
CUMBO.
BbpadeH/e
ad® b
a,=b

a<b
b>a
aib

b>a

a-*.b

b'n>a

T\n

n=kmodT

(a+b)
(a+6L
{a+6}
(a+6)

3HaueHVie 1 YCTHbIA SKBVIBAIEHT

a He paBHO b

a o onpegeneHnto pasHo b

a cootBeTcTByeTb

a NpueMKEHHO paBHO b

a acvMMTOTUYECKN paBHO b

a nponopuyoHasibHO b

M KOHrpyaHTHO N.
M nsomopcHo N

a MeHbLUe b

b 6onbLe a

a MeHbLLe nn pasHo b
b 6onbLle nnn pasHo a
a MHOro MeHbLLe b

b mHoro 6onbLue a

BeckoHe4vHoCTb

X CTpeMUTCA Ka

T Haueno genmT n,
npenuTca HaT 6e3 octarka

N KOHIPY3HTHO (CpaBHWMMO) € J1 no

mod T (ocTaTKy OT AeneHns HaT)

KpyTble ckobku
KBagpaTtHble CKOGKM
duUrypHble CKobkmn
YrnoBble CKOGKM

MprivesaHns, MprVEPbI

UepTouka OTpULaHNA MOXKET Taroke ObITb BEPTUKaIbHOM

Mpumep —

p :=mv. rge p — uUMmnynbc, T — Macca, Vv — CKO-
pocTb.

MoryT Taroke 6bITb UCTONb30BaHbI CUMBOSbI =Cef n =
Mpumep —

Ecnm E = KT. 70 1eV= 11 604.5 K.

Ecnm 1 cm Ha kapte cooTtBeTcTByeT gninHe 10 kv
(noxHo 3anucatb 1 cm = 10 kv

COOTBETCTBME HE [MIOXKET ObITb CUMMETPUYHBIM

KauectBo NpubvmKeHust onpegensieT nonb3oBaresb.
PaBeHCTBO BK/IHOYEHO

Mpumep — —--
puMep sm(x-a) x-a

(ana x -»a, cm. 7.16)

CvMBON - TaKKe UCNOMb3YHOT AN 0603HAYEHUs OT-
HOLLEHUA SKBUBA/IEHTHOCTU.

B KauecTBe aKBUBA/IEHTHOTO MOXET ObITb NCMNONb30-
BaHO BblpaXkeHe a « b

Mpymep —

MM N — MHOXecTBa TO4eK (reometpuyeckme ury-
pb).

3TOT CUMBON TaKKe WCMONL3YHOT AN 0603HaYeHUs
M30MopdM3mMa MaTeMaTNHeCcKnx CTRYKTYp

fBnseTca 1 a JOCTarToYHO MavleHbKMM MO CpaBHe-
HWIO C b onpejaenseT nonb3osarefb

fBnaerca v b foctato4Ho 60/bLLINM MO CpaBHEHUIO
C a onpepenset nonb3oBare/b

[aHHbI cMMBON He 0603Ha4YaeT YMCcno, HO ABAAET-
CA YacCTO UCNOMb3yeMbIM B Pa3/IMYHbIX BbIPaXKEeHUAX,
OTHOCALUMXCA KTpaHuuamM NHTepBasoB.

Taroke UCnonb3yoT 0603HaYeHMe + » ,-< »

[laHHOe BbIpavKeHme YacTo MCMO/b3YHOT B PA3/INYHBLIX
BbIp2>KEHNAX ANA ONUCaHUA rpaHvl, NHTepBasioB.
Bmecrto a moryt ObITb MCMONBb30BaHbI » . +«, UL - »

Ana uensix m v n:
JKe Z TaKoe, UTo T -K =n

Ana uenbix umcen n. KN .
T\(n-K) (c™m. 7.1)

PekomeHayeTca No BO3MOXHOCTM  UCMONb30BaTb
TOMbKO Kpyr/ble CKOOKM, T. K. Y KBagpaTHbIX U (u-
rYPHbIX CKOBOK eCTb OnpefeneHHoe 3HayeHve B cne-
LmryHeckmx obnacTsax



8 J3nemeHTapHaa reomeTpus
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3HaKu, CUMBO/bI, BbIPAaXXEHUS, UCMONb3yeMble B aNeMeHTapHol reomeTpun, npusefeHsbl B Tabnuue 8.1.

Ta6nuya 8.1 — 3Haky, CUMBO/bI, BbIPAKEHNS, UCTIONL3YEMbIE B 3IEMEHTAPHO reoMeTpum

Howvep
3HaKa, 3HaK, CMMBOY],
CcUMBOTa BbpaXeH/e
BbpaXEH/A
81 AB||CD
8.2 AB-i.CD
8.3 «ABC
84 AB
_*
85 AB
8.6 diA. B)
9 Onepauun

3HaueHvie 1 YCTHbIV SKBY/Ba:
NEHT

Mpavana AB napannenbHa
npsimoii CD

Mpsivas AB nepneHavkynspHa
npsmoi CD

Yron npv BepLLUnHe B Tpeyrosb-
Hvka ABC

OTpe3ok npsimoii oT A go B

Bekrtop oTA o B

PaccTosiHve mexay Toukamu
AnB

MpyvevaHys, MpYVEPL|

3anuckisatot g ||h. ecnn g h— npsamMble nuHXK, Npo-
xogawye yepes Toukn A. B n C. D cooTBETCTBEHHO.

B kayecTBe SKBMBATEHTHOW MCMONb3YHOT 3anvcb
AB//CD

3anucbiBatot g j. h. ecnn g n h — npsimbie, npoxo-
gaume yepes TouknA. B nC. D cootBeTcTBEHHO. Ha
rpacmke npsiMble IMHUN JOMKHBI NepeceKarbCs Nog,
NPAMBIM YI/10M

B o6Lem cnyyaB yron umeet HanpasneHne u ans
Hero crpasefMBbI CnefytoLLyie COOTHOLLEHNS:
<ABC =<CBA.

0s <ABC Sx pag,

OTpPe30K NPsIMOA — MHOXECTBO TOUEK MeXX[y TOUKa-
M1 A 1 B Ha npsimoii AB

Ecnm AB = CD. To B Haxogutca Ha TakoMm >e pac-
cTosHuM oT A Kak D ot C. W3 aToro cnegyert, 4to
A=CnB=D

[nnHa otpe3ka AB. a Tarxoke BennumHa Bektopa AB

3HaKu, CUMBO/bI, BbIPaXXeHWs, UCNO/b3yeMble A5 0603Ha4YeHUsi onepayuii, npueegeHsbl B Tabnuue 9.1.

Ta6nmua 91— 3Haku, CYMBO/bI, BbIPKEHMS!, UCMONb3yEMbIE /1 0603HAYEHMs onepauyii

CUMBONA.
BbPKEHS

91

9.2

9.3

9.4

9.5

3HaK, CUMBON.
BbpaXeHVe

a+6

a-b

a*b
ab
ab

3HaueHe Y YCTHbIA SKBUBaNEHT

a nmoc b

a MuHycb

a nnoc/mMuHyc b

a MuHyc!rwtoc b

YMHOXeHVe a Ha b

MpriveyaHns, Nprvepb|

3Ty onepaumio HasbIBatOT Onepaumneri CNoXKeHUs.
CMMBON «+» SIBNSIETCA 3HAKOM CNIOXKEHUs

3Ty onepaumio HasbIBaKOT Orepauyeli BblIuMTaHNS.
CMMBON a- » SIBMSIETCS 3HAKOM BbIUMTaHMS

3T0 — KOM6MHaLMSA ABYX 3HAYEHWI B OfHOM Bbk
payKeHUN

-(axb)=-axb

ATy onepaumio HasbIBAKOT Orepauyiein YMHOXEHVIS.
CUMBO/IOM YMHOXEHUS SIBASETCS TOUKA (=) N KO-
COW KPecCTviK {*).

3HaK YMHOXKEHNS MOYKET ObITb OMyLLIEH, €CNIN OLLING-
Ka UCK/oYeHa.

Cm. Taroke 5.16. 5.17. 17.11. 17.12. 17.23 n 17.24
[/151 MCNO/b30BaHWSI TOYKW W KPECTVKa B pasind-
HbIX Crydasx
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MpogomkeHune Tabnmubl 9.1

3HaK,
3Haka Cc1MBON, o
CAVBOTA. B Ve 3HaVEHVE N YCTHBIA IKBYVBaIEHT
BbpaXeH/A
[enexve a Ha 6
a
9.6 +
a'b
Ol+ a2+ W + an-
> cymma Aj, a2...... a,,
9.7
<e]
®lra2'-ee=a-
98 npov3sesfeHve
n* alkaz... an
0.9 ap a B CTeneHun p
aBcrenexmn .
KopeHb KBagpaTHblii 13 a
910 a,tt P anp:
a B creneHn 1/n.
aln KopeHb n-ii cteneHn us a
911
na
BbI60poyHOE cpefHee X.
CpegHee apudmeTnyeckoe X
X
9.12 <>
*n
CurHym a
9.13 sgn a
9.14 inf Af VHgpuHym M
9.15 sup M Cynpemym M

MprmedaHys, MpVERB

iL =a-b-1.
0

Cm. Taroke 7.1.3 (3].
[ns feneHns NpUMEHSIIOT Takoke 3HaK (3).
Mpymep — OTHOLLEHWE BbICOTbI h KLLMpUHe b 1n-

ctaA4 pagHoh:b= <J2.
He cnepgyet ncnonb3oBarth 3HaK +

n
MpMeHMbI Takoke BbipadkeHus JMa, . 2*a<.£a,-.

/1 < )
1a>

n

MpUMEHNMbI TaKKe BbIpadKeHNs |_| ai «[lai d1a
i-i 1 !

nla,

YCTHbIM 3KBVBA/IEHTOM a2 AB/IAETCA a B KBajpare.

YCTHbIM 3KBUBA/IEHTOM a3 iBNseTca a B Kybe

Ecomar 0.1oJa ro.

[ns 0603Ha4YeHVs1 KBaApaTHOTO KOPHS He cnegyeT
NPUMEHSTTb CUMBON \a.

Cm. 911

Ecmar 0. 1o ro0.

[nsi 0603HaYeHUs KOpHSA -1 CTeneHn He cnegyet
npumeHsTe Sfa .

[iNA NCKNKOYEHNs OLLMOKW B CNIOXHbIX CyYasx cne-
LyeT NPUMEHSATb Kpyrble CKOBKN

[lpyrvie BblBOPOYHbIE 3HAYEHUS:

- rapMoHu4eckoe cpefHee obo3HadatoT fobaBne-
HVem nHgekca h,

- cpefHee reometpuyeckoe obo3HavaroT gobasne-
HVYeM uHaekca fi,

- KBagpaTHbIi KOpeHb U3 CpefHero apudmeTmye-
CKOTO KBaJpaToB W/n CpefHeKBagpaTnyHoe 3Hade-
HVe 0603HaYaroT obasneHneM nHaekca d.
MNHAeKc MOXeT ObITb OMyLLEH TONbKO ANS CPeaHero
apugmeTnyeckoro.

B martemarike X Cnosnb3yroT Takke ANt 0603HaYeHVst
KOMIVIEKCHOIO YMCNa, COMPSPKEHHOTO € X (CM. 14.6)

[ns peicTBUTENbHOrO a
1lecmm a>0

sgna= 0O.ecm a=0
-1 ecma<o0
Cwm. 14.7
Hanbornblas HWKHAS rpaHb Henyctoro MHoXe-
CTBa. OrpaHNYeHHOro CHU3Y

HanmeHbLuass BepXHAsi rpaHb HErycToro MHOXXe-
CTBa. OrpaHN4YeHHoro ceepxy



OkoHuYaHve Tabanybl 9.1

Hovep

3HaKA,
cMMBOIa,
BbpaKEHA

9.16

9.17

9.18

9.19

9.20

921

9.22

3HaK, cUMBOY,
BbpKEH/E

|

bl

inta

fraca

mirKe. b)

max(a. b)

3HaueHVe N YCTHbIA SKBVBAIEHT

ABCONOTHOE 3HaYeHVe a.
Mogaynb a.
ABcontoTHan BeAMUMHa a

OKpyrneHve a fo 6amkaiiero
LeNoro B MEHbLLYIO CTOPOHY
(aHTbE).

Hanb6onbliee uenoe uncno,
paBHOe [elicTBUTENbHOMY YuC-
Ny @ U MeHbLLE ero

OkpyrneHve a go 6nvkaiiiero
Lienoro B 60/bLLYHO CTOPOHY.
HavmeHbllee uenoe uucno,
6onblle Un paBHee felicTBU-
TENbHOMY Ymncny a

Llenas yactb AeiicTBUTENLHOIO
yucna a

Jpo6Has uyacTb geicTuteNb-
HOro umncna a

MuHMym 13 a n b

Makcumym n3s a b

10 KombuHaTtopuka
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MprivevaHVs, MpYveRbI

0603HaueHVe abs a Takke MOXeT 6bITb UCMNONb30-
BaHo.

ABCONOTHOE 3HAYeHVe AeliCTBUTENBHOrO Ymcna a.
Mogynb KommnekcHoro Yncna a (cm. 14.4). Mogynb
BekTopa a (cM. 17.4. 5.5)

0603HaueHVe ent a Takke MOXET ObITb NCMOb30-
BaHo.

Mpumepb! —

12.4j=2.

1—24)=- 3

Mpvmepbl —
12.41=3.
L 2.41=- 2

inta =sgna-L|a|J

Mpumepbl —

int(2.4)=2.

ini(-2.4)=- 2.

B KauecTBe 3KBVBaNEHTHOrO MOXET ObITb MCNOMb-
30BaHO 0603Ha4eHwue [a), ini a = [a]

fraca=a- inta

Mpumepbl —

frac(2.4) = 0.4.

frac(-2.4)=-0.4.

B kauecTBe 3KBMBAIEHTHOTO MOXET ObITb UCMOSb-
30BaHO 0603HaveHve (a), frac a ={a}

Onepauusa Bbl6Opa HaMMeHbLLIErO YMcna M3 Habo-
pa uncen. OfHako B 6ECKOHEYHOM Habope uucen
MOXET He 6bITb HaVIMEHbLLIETO 3neMeHTa

Onepauus Bbibopa HambonbLLEro Yrcna us Habopa
uncen. OgHako B 6eCKOHEUHOM Habope uncen Mo-
XKET He ObITb HaNbOoNbLLIErO ANeMeHTa

3HaKu, CUMBOJIbI, BbIPaXXEHUS, NCNONb3yeMble B KOMBMHATOpUKe, npuBedeHbl B Tabnuue 10.1.

B faHHOM pasgesie MUK — HaTypabHble Yncna nkKin.

Ta6nuua 101 — 3Haku, CUMBOSbI, BbIPXKEHUS, UCMONb3YeMble B KOMOUHaTOpuKe

Homep

3HaKe

cumBona.

BblpaxeHus

101

3Hak, cumBon,

BblpaxeHune

3HaueHNe M yCTHbLI i SKBUBANEHT

PakTopuvan uicna n

Npumeuanus, npumeps

n!:’l:ll* -1-2-3 .0 (n>0)

or=1
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OkoHuaHve Tabnuubl 10.1

Hovep
3HaKa. 3HaK, cMMBOYT,
cMvBOia BbP2XEH/E
BbPXKEHS
T3
102 &
itiod
103 at
@
104
C)
10.5 B,,
10.6 C*
10.7 RC*
10.8 v*
109 Rv>
10.10 Pn

10

3HaveHVe N YCTHbIA SKBUBAEHT

Y6biBatoLLi hakTopuan

Bo3pacratouii thaktopuan

BUHOMManbHbI Ko3thhrumeHt

Yucna bepHynm

Yncno coyetaHnii n3n no K 6e3 no-
BTOPEHUIA

Uncno couetaHuii U3 n Mo K ¢ no-
BTOpEHUAMUN

KonnuectBo pasmelleHuii 6e3 no-
BTOPEHWIA U3 11 MO K

Konnuectso pasmelleHuii
C noBTOpPEeHusAMN 13 11 no J1

KonnuecTBo nepectaHoBOK Nopsij-
Kan

MprivievaHs, MpYVEDbI

a*=a(a-1)-...
<f£»l

a MOXET 6bITb KOMMIEKCHLIM YNC/IOM.
[Ans HatypasbHOro umncna n:

(a-k* 1){1>0)

(/%%n

a* —a<a+1)-...ma+/1- 1) (1>0)
®=1
a MOYKET 6bITb KOMIMIEKCHBIM YMCIOM.
[na HaTypanbHoro yvicna n:
ST (n-1-1)1

(n-1)!
(a)k Ha3bIBaeTCA CMMBONOM [louxaMmepa B
Teopun cneuvanbHbIX yHKUWA. B komb6u-
HaTopuyke N CTaTUCTUKE 3TOT CUMMBO/ YacTo
MCMOMb3YIOT 4151 0603HAYEHVs1 YObIBAIOLLErO
thakToprana

(n\ n!
(*)=*<,*>1 @« Jb
1 hnn+1")

B"= — * )s"
BO=1

B, = -1/2-B2M3 =°

& My aul%

tx TN

=M- = (n-*>!

MpK 1 = KKONMYECTBO pPa3MeLLIeHMI PABHO KO-
JMYECTBY NEPECTAHOBOK

RV*=nk

Pn=n!
Pn=V",



11 PyHKUMKU
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3HaKuW, CMMBO/bI, Bblpa>KeHust AN (yHKLUMI npuBefeHbl B Tabanue 11.1.

Ta6nmuya 111 — 3Haky, CUMBO/bI, BbIPaXKEHUS ANA (yHKUMIA

Homep »Ha'
Ha.cumBona,
BblpaXKxeHus

3HaK CUMBON, BblpaxeHne

111 f.a.h,
11.2 fix)
4%, *n>
113 f:A-*B
114 f-x u LX)
xe A
115 . .
— ey
11.6 e
11.7 94f
lim f(x)
11.8 a—a
\\mx”~ J {x)
119 4*)= 0(g(x))

3HauyeHne u yCTHbIl 3KBU
BaneHt

DPYyHKLUUSA

3HavyeHne (GYyHKUUK fﬁlﬂﬂ
aprymeHTa X UM aprymeH-

Ta (x1.. XNn), cooTBeT-

CTBEHHO

foro6paxaetr Ae B

f— ¢yHkuyua, kotopas ne-

pesogut x e A B 7{x)

4x) =y
! ctasut B cooTBeTCTBUME

3HAYEHUAM X 3HAYEHUR Y
T -T
4- b , . oa...l)

CnoxHas hyHKUMUSA fun b1y

NMpepaen /(x) npn x cTpems-

uemcsa Ka

Ax)ecTb O 6onbwoe o1 A(x).
OTtHoweHune |/(x)/a(x)] orpa-
HWYEeHO CBepXxy B npejene,
nogpasymMeBaeMOM KOHTeK-
cToMm.

f{Xx) umeer nopspok, cono-

cTaBuMbIli ¢ U meHee A(x)

MpumeyaHus, npumepsbl

@yHKLI'VIR cTaBuT B cCoOOTBETCTBUE
KaX /oMy aprymeHTy u3 o6nactu
onpeAaeneHnsa PYHKUUU OAHO Un
HEeCKONbKO 3HauyeHuit ns o6nactu

3HAUYeHNRn hyHKUNM

OyHKUNSA, uUMewwas n-aprymeH-

ToB. iBnAaeTcA N MmepHOil pyHKUMNENR

oyHkyua f umeer o6nacts onpe-

nenenna A mo6nacTe 3HaueHunii B

LIX) o6o3nauaeT sHaueHne dyHk-
yun fana aprymenta x. Mockonbky
f[X) = T(x), onpepgenaw wunit cum-
BON 4aCTO MCNONb3YIOT B KayecTse
cumeona Bmecto pyHkyum f.
NMpumep —

b u 3x2y. xe [0;2].

f—- ¢yHkuns napametpa y. pas-

Haa npoussBeaeHunto 3x2y . onpe-

AeneHHas Ha 3ajjlaHHOM WHTepBa-

ne [0; 2]

AaHHoe o0603HavyeHWe UCNONb-
3ylOT rnaBHblM 06pa3omM Npu Bbl-
YNCNEeHWN onNpefeneHHbI X WHTe-
rpanos

19 Ix*) = 9(4*))-

B sbipaxenun fi * f ykasanwa no-
CnejoBaTeNbHOCTb MNPUMEHEHUSA
byHkyuit oown /

BoipaxeHue fljx) —*tonpn X-* a
MoXeT 6bITb 3anucaHo B Buje
limc-.er(*) = b

Mpepaenbl «<cnpaBa» (X >a)un «cne -

Ba» (x < a)o6o3HauyalwT B BUAeE
f(X) m «rox-a-~*) co-
OTBETCTBEHHO

CUMBON «=» B JaHHOM CnyuyaBs He
ABNAETCH paBeHCTBOM U He o6Gna-
faeT CBOWCTBOM TPAH3UTUBHOCTU.
NMpumep —

sin x = 0O (x) npu x -* 0

1n
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MpogomkeHune Tabnmubl 11.1

12

Homep 3Ha-
K3, CYIMBOMa,
BbPAHEHIAA

11.10

1111

11.12

11.13

11.14

3HaK, CUMBON, BbpavkeHie

**) = o<gx)}

n/

dx
dfldx

(&.

(dfldx)x*a
r(a)

tff
dxn

d'y/dx"
ftp)

3HaueHVe 1 YCTHb I IKBH
Ba/ieHT

[IX) ecTb 0 MarieHbKoe OT ctf).
OtHoweHune /(x)lg(x) — O
B npegene, nogpasymesa-
€MOM KOHTEKCTOM.

f{X) niveet nopsinok meHee A(X)

Lenbta /.
KoHeuHoe npupatleHvie 1

Mpoun3BogHast o1 hyHKLWN
/no X

3HauveHne  NPOM3BOAHOM
yHkUMM /ana x =a

n-1 Npou3BoaHas (hyHKLMN
/nox

MpyvevaHys, NpYVERb|

CUMBON «=€ B [JaHHOM CNyyae He
ABNAETCS PaBEHCTBOM U He obna-
[laeT CBOVICTBOM TPaH3UTVBHOCTY.
Mprmep —

cos x =1 +0(x) npn x-*0

Pa3HOCTb ABYX 3HaAYeHWn (hyHK-
.

Mpumepbl —

AX = X2- X,,

A/=/0Q)-A X))

[aHHOB 0603HaueHve cnegyet
MCnonb30BaTb TOMLKO AN (PyHK-
LMiA 0gHOM NepeMeHHON.

O60o3Ha4eHns . d/()/ax. /4(X)

1 D/ Taloke MOryT 6bITb MCMOMb30-
BaHbL.

Ecnm HesaBuUCUMOIA NepeMeHHol
aBnseTca Bpems 1 70/ Taloke Mo-
>KeT ObITb UCMOMb30BaHO B3ameH /'

CnegyeT wucnonb3oBaTb TOMbKO
ONS PYHKLWIA OAHON NepeMeHHOIA.

go/x) (™ xydxn n Qnf
dx"

TaKke MOryT 6blITb UCMONb30BaHbI.
/51 TaKe UCMonb3yHoT ANs /<2*n
/(3]. cooTBETCTBEHHO.

Ecnn He3aBMCMMOWM nepemeHHoM
apnsetca spema /. To ana /7 vc-
nonb3yHoT Taroke 0603HaveHne /



MpogomkeHune Tabanuybl 11.1

Hovep ava
KO. cUMBONa 3HaK, CVIMBOJT, BbpavkeH/e
Bb PakeH/A
rtf
11.15 Ax
aHAX
Vv
11.16 di
11.17 Sf
1118 J/(x)dx
b
1119 \FOOdx
/(x)dx
11.20 109

3HaueHre N YCTHbIA SKBUH
Ba/leHT

YacrtHas npov3soaHas
yHKumm fno X

MonHbli  anddepeHuman
hyHKLmM

BeckoHeuHo Manoe u3ve-
HeHue dyHkumm f

HeonpepgenenHblIii nHTerpan
dhyHKUMN /

OnpegeneHHbIit nHTerpan f
otagob

3HaueHne uHTerpasia tmna
Kowm oT chyHKUMM 1 nveto-
Leli 0coByto TOUKY C
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MprivieuaHVs, MPVEPBI

CneflyeT  vcnonb3oBarb  TOMbKO
AnA (PYHKUMM HECKOMbKMX nepe-
<tf(x.y,..)

MEHHbIX — o .A1(X.y. ..)1ox
O6o3HaveHus ax f(x. y. ....) n Dx
Lx. y. ...) Taoke MoryT 6bITb UC-
No/Mb30BaHb!.

[pyrve HesaBuCUMblE MEpPEMEH-
Hble MOryT 6bITb NMOKa3aHbI B BUge

MHAEKCOoB, Hanpuvep |— 1

[JaHHble 0603HaYeHnst pacnpo-
CTPaHSIIOTCA Taloke Ha MpPOU3BO-
[Hble 60Mee BbICOKOrO MOPsiaKa,
Hanpvmep,

d2f  d {M\
ox2  dxldxj’
_ (N
My Nx(<)y)
[Opyrne o0603HayeHns, HampymMep.
f =— (— 1 TaKe MOryT bbiTb
> ax{)y)
MCMO/b30BaHb!

JTO NpOCTOii  cnyyain  hyHKUMK,
onpefeneHHol Ha uHTepsane. VH-
Terpas ot yHKUMM, UMetoLLeli 60-
nee 06LLYHO 06NacTb onpeseneHus,
TaKe MOXET ObITb OrnpegeneH.
CneupanbHble 0603HauYeHVsi, Ha-

npumvep, J, J. f, f ucnonbsytor
cCsSvV

AN MHTerpana no Kpueoli C, no-

BEPXHOCTW S. TPEXMepHOIA obnactu

V 11 3aMKHYTOIA KPUBOW N NOBEPX-

HOCTW COOTBETCTBEHHO.

MHorokparHble UWHTerpanbl  060-

3HaYakoT aHaANOrMYHO jJ, uT. 4.
ve-8 6 \
lim [ fx)dx+ f f(x)dx ,
» n J
rpea<c<b
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OkoHuaHve Tabnmubl 111

Homep 3t 3HaueHVe 1 YCTHb I IKBH
K8, CMMBONA, 3HaK, CYIMBOJ, BbpadkeHvie saneHT TMprveYaHns, Mprvepsb|
BbIpaXKeH/A
3HayeHve nHTerpana tmna
11.21 j-f{x)dx Kowwm ot cpyHkuym f . uf'(x)dx
W Onpepgenutens BpoHCKOro  ®yHKUmn
I,(X). 12(X).....M"(X) nmvetor ob6LLYytO0
T w - nx) obnacTb onpeaeneHus
11.22 n <X 4(x) <(X)

12 Moka3zatenbHaa M norapupmmnyeckas QPyHKUUK

MoryT 6bITb MCNONb30BaHbl CNOXHbIE apryMeHTbl, B 0CO6EHHOCTI C OCHOBAHMEM €.
3HaKK, CMMBOJbI, BbIPaXKEHUS NS MoKa3aTefneil U norapumuyeckoin hyHKLMM npusefeHbl B Tab-
nge 12.1.

Tab6nnuya 121 — 3Haku, CUMBObI, BbIP2XKEHUSA AN NOKa3aTenei n norapugmuyeckon gyHKLmm

Homep 3Ha 3HaK
Ka. CYMBONa, CYMBON, 3HaueHVie N YCTHbIN SKBVBANEHT TMprvesaHns, NpUvEPbI

BbpavkeHA BbpaxeHe

OCHOBaHMe HaTypabHOro lorapugma

121 B e--HTn_AL+A] =2.718281 5.
122 3y MokaszatenbHasn yHKUUs aprymeHta Cwm. 9.9
’ X C OCHOBaHWeM a
123 e* expx MNMokasarensHas yHKUMA aprymeHta Cwm. 14.5
X C OCHOBaH1eM e
124 loga x Norapucm aprymeHta X no ocHoBa- BblpaxkeHue log X Mcnonb3ytoT B cnyyasx, Korga
’ 9 HUIO a OCHOBaHWe florapuma He ykasaHo
HatypasbHblii norapugm x Inx = log,, x.
125 1nx He cnepyeT ncnonb3oBarts log X BmecTo Inx. Igx.
Ib x. log,,x. 10g,0x. log2 x
[lecaTnuHbIii norapmdpm x Inx = loglfx.
126 lgx Cm. 125
[lBonyHbI noraputm x Ib x = K302
12.7 Ibx cm. 125

14
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13 TpuroHomeTpuyecKme 1 runepbonmyeckne MyHKLMn

3HaKWN, CUMBO/bI, BbIPpaXXEHUS ANA TPUTOHOMETPUYECKUX U TUnepbonnyeckux yHKUnin npueeseHbl B
Tabnuue 13.1.

Ta6nuya 131 — 3HaKW, CUMBOJbI, BLIPAKEHWS ANS1 TPUFOHOMETPUUECKMX U TUNEep6onYeckmx qyHKLi

Howvep
3HaKa, 3HaK, cVBOT, 3HaueHvie N YCTHbI SKBYBa:
cvBOTa. BbpadkeHvie NeHt MpmvedaHIs, Mpveps|
BbparkeH/ A
131 n OTHOLUEHME /IMHbI OKPYXKHO- X =3.141 592 ¢ .
) CTU Kee guametpy
CuHyc X « e
s,nx- b
. sin X i
132 sinx=x-x3/3+xs/5!-....
Ansa (sin x)n, (cos x f n 7. 4. nCcnonb3ytoT 0603Have-
HMA sin” X. COS" X U T. 4.
133 COS X KocuHyc X cos X = sin(x + n/2)
TaHreHc x tan x = sin x/cos x
134 tan x Mo BO3MOXHOCTM cnegyeT nsberarb MCNOMb30BaHMSA
0603HaueHns tg X
KotaHreHc x cot x = 1/tanx.
135 cot X Mo BO3MOXHOCTM cnefyeT uberarb UCMOoNb30BaHNA
0603HaveHns ctg X
136 sec x CekaHC X sec x = 1/cos X
KocekaHc x esc x = 1/sinx.
137 cscx 0O603HayYeHVe COSeC X Takoke MOXET ObITb NCMONb-
30BaHO
APKCUHYC X y =arcsin X <dx =siny. - x/2Sy Sn/2.
138 arcsin x ®yHKUMSA arcsin ABnseTcs 06paTHo K dhyHKUMK Sin ©
YMOMSAHYTbIM BbILLIE OrPaHNYeHVEM
APKKOCUHYC X y =arccos x e>x=cosy. 0Sy s n.
139 arcoosx ®YHKUMS arccos siBAseTcs 06paTHoN K hyHKLMKN COS
C YKa3aHHbIM BblLLIE OFPaHNYEHVEM
ApKTaHreHc x y =arctanx X=tany.- x/2<y<n/2.
®yHKUMS arctan SBnsieTcs 06paTHO KyHKUMK tan ¢
13.10 arctan x YNOMSIHYTbIX» BbILLIE OTPaHNYEHNEM.
Mo BO3MOXHOCTU cnegyeT n3berarb NCNOb30BaHNSA
0603HaveHuns arctg
ApKOTaHreHc x y =arccotx «&»x =coty, 0<y <K.
®yHKUWA arccot siBnsieTcs 0bpaTHoii K hyHKLMN cot C
1311 arcoot X YMNOMSAHYTbIX» BbILLIE OrpaHnyYeHneMm.
Mo BO3MOXHOCTM cnegyeT usberarb UCMONb30BaHNA
0603HauveHns arcctg X
ApKceKaHC X y =arcsecx G>x =secy. 0 Sy Sn.y *n/2.
13.12 arcsec x DYHKUMST arcsec siIBNsieTcs 06paTHoli K (iyHKLUM sec
C YNOMSHYTbIM BbliLLIE OFpaHNYeHeM
APKKOCEKaHC X y =arccsc X <>X = escy.
—n/2SySn/2.y *0.
®YHKUWMA arccsc SiBAsSeTcs 06paTHONi K yHKLMN esc
13.13 arccsc x YHKLY P thyHKu

C YNOMSIHYTbIM BbILLE OFPaHNUEHNEX.
Mo BO3MOXHOCTU CnefyeT nsberatb 1Cnob30BaHys
0603HaYEHNs arccosec X
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Homvep

SHaKka,

CUMBOTA.
BbpaieH/A

13.14

13.15

13.16

13.17

13.18

13.19

13.20

1321

13.22

13.23

13.24

13.25

3HaK cuyoon,
BbPIEHVE

sinh x

cosh x

tanh x

coth x

sech x

csch x

arsinh x

arcoshx

artanh x

arcoth x

arsech x

arcsch x

3HaueHe U yCTHbIA SKB/Ba:
NEHT

I'vnepbonmnyeckui cnHyc x

TMNep6oNMYECKUin KOCUHYC X

'nep6onnyeckuii TaHreHe X

'nep6onnyecknii - KoTaHreHc
X

IMnep6onMyecknii cekaHc x
Mnepbonmyeckunin KocekaHc X

O6partHbIi  rnepbonnmyeckuii
CUHYyC X.
MnepbonnMyecKkunin apkcuHyc x

O6paTHbIli  rMNep6oaMYeCKIii
KOCUHYC X

I'nep6onnyecKuia
APKKOCUHYC X

O6paTHbIli  rMNep6oaMYECKIii
TaHreHe x.
TMNEep6OMYECKUI apKTaHTeHC X

O6paTHbIii  rynepbonnyeckuii
KOTaHIeHC X.
Tvnep6onnueckunii - apkKoTaH-
reHc X

O6patHbIli  rnepbonnyeckuii
CeKaHC X.
'nep6onnMyeckuii apKceKaHe X

ObpaTHbIA  rnepbonuyeckuii
KOCEKaHC X.
I'nep6onuyeckuia
KaHc X

apKKoce-

MprvedaHys, Mprvepb|

. e*-e *
Sinhx = -=---eeeieee .
2

sinhx=x+x33 + ....
Mo BO3MOXHOCTM crefyeT nsberatb UCrob30BaHus
0603Ha4eHus sh x

cosh2 x = sinh2x + 1.
Mo BO3MOXKHOCTU cnefyeT usberarb UCNOb30BaHNS
0603Ha4eHusi ch x

tanh x = sinh x/cosh x.
Mo BO3MOXHOCTY cregyeT mu3berartb UCMoNb30BaHMUs
0603Ha4eHus th x

coth x = 1/tanh x

sechx = 1/coshx

csch x = 1/sinhx.
Mo BO3MOXHOCTM cnefyeT nsberats UCMob30BaHUs
0603HaveHuns cosech x

y =arsinhx » x =sinhy.

PyHKUMA arsinh aBnseTcs obpatHol KdyHKuum sinh.
Mo BO3MOXHOCTU CneflyeT usberarb UCMO/b30BaHNA
0603HaveHus arsh x

y =arcosh xc=>x=coshy.yr 0.

PyHKUMA arcosh aBnseTca 06patHOM K (hyHKUMM
cosh ¢ ynomsiHyTbIM BbiLLE OrpaHU4eHNEM.

Mo BO3MOXHOCTY cneflyeT n3berarb UCMosb30BaHUA
0603HaveHus arch x

y =artanhx o x =tanhy.

dyHKUMA artanh siBnsieTca obpaTtHOl KyHKUmN tanh.
Mo BO3MOXHOCTM cneflyeT n3berarb 1Crnoib30BaHNA
0603HaveHus arth x

y =arcoth x &x =cothy. y* 0.
DyHKUWA arcoth siBnsieTcs o6paTHON K dhyHKUMK coth
C YMOMSIHYTbIM BbILLE OrpaHNyeHEM

y =arsechx <>x=sechy.yr 0.
dyHKUMA arsech sABnseTca 06paTHON K (PyHKLMM
sech ¢ ynomsHyTbIM BbILLE OFpaHnyeHem

y =arcschx x=cschy.y20.

dyHKUMA arcsch aBnsieTcs o6paTtHoi K hyHKUuM
csch ¢ ynomsiHyTbIM OrpaHMYeHeM BhbiLLe.

Mo BO3MOXHOCTY cnefyeT nsberarb MCMob30BaHWst
0603HaueHuns arcosech x



14 KomnnekcHble uncna
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3HaKu, CUMBOJIbI, BbIPaXXEHUS 415 KOMMIEKCHbIX YMcen NpuBedeHbl B Tabnuue 14.1.

Ta6nuuya 141 — 3Haku, CUMBOfbI, BbIPaXKEHWS AN KOMMIEKCHbIX Yncen

Howvep 343

oo, 3K aneol
BbPEEHIA
14.1 )
J
14.2 Re z
14.3 Imz
144 "
14.5 arg z
z
14.6 7~
14.7 sgn z
15 Martpuubl

3HaueHe NYCTHLIA SKBYBANIEHT

MHumas eguHULa

[elicTBuTENbHAS YacTb T

MHumas yacTb z

Mogynb z

AprymeHr z

YMCNno KOMIMNEKCHO COMPSXKEH-
HOoe Cz

CUrHYM z

MprvevaHys, MpUVEPBI

i*=jr=-1.

i ICNonb3yLoT B MatemMaruke 1 B hanke, j Ncnosb-
3YHOT B 3/IEKTPOTEXHUKE

zZ =X +1y,

rge X ny — AeicTBuTENbHbIE YMCna
X=Rez.y=Imz

Cm. 142

H J
Hifr'V -
riex=Re z.y =Imz (cm. 9.16)
z =re*.
roer=glnp=argz,- n<psx,
Hanpuvep. Re z =rcosp Imz =r sing
O6o3HaueHVie z MaBHbIM 06Pa30M UCMOML3YHOT B
mMaremaruke.
O603HaueHVie z* rnasHbIM 06pa30M WUCTIO/b3YIOT B
M3MKe 1 TexHMKe
sgn z =2/|zj = exp(i arg z). (z * 0).
sgnz=04192=0 (cn.9.13)

3HaKW, CUMBOJIbI, BbIPXKEHUS 4151 onepauuii ¢ MaTpulamMu nprBefeHsl B Tabavue 15.1.
MaTpuLbl 06bIYHO 0603HAYAIOT KUPHBLIMY KYPCUBHLIMU 3arfaBHbIMK GyKBaMU, a UX 3N€MEHTbI TOHKAMM
KYPCUBHbIMW CTPOUYHBLIMU BYKBaMu, HO MOTYT BbITh TAKXKE UCMONb30BaHbI W pyrue WpudTbl.

Ta6nuya 151 — 3HakW, CUMBO/bI, BbIPaXKEHWS ANA onepauuii ¢ MarpuLamm

Homvep aHa:
Xa. CUMBO/a,
BbpOKEHVS

15.2

153

3HaK, cnvBO/,
BbpaXEH/Ie

A

(an —

lan1 "

A* B

XA

in

Yo A.

3HaueHvie 1 YCTHb IV SKBYBANEHT

Martpuua A pa3mepa T Han

Cymma matpuu A 14 B

MpyveyaHVa MPVEPB

MaTtpuua A ¢ anemeHTamu B- = (A)-, cocTosLas
M3 T CTPOK M/ CTONGLIOB.

O6o3HauveHe A = (*|) Taroke MOXeT 6bITb UC-
no/b30BaHoO.

BMeCTO Kpyr/ibIX CKOBOK MOTyT 6bITb UCMOMb30-
BaHbl KBafpaTHble CKOOK/

c,=a*+b, rge

(A +6)=Ccll

A= (ed), B - (bj).

Martpuubl A 1 B fOMKHBbI UMETb OANHAKOBOE KO-
NNYECTBO CTPOK 1 CTON6L0B

MNponsseaeHne ckanapa X U M @ ,.

Tpuubl A

rape XA =(ch A =(@0

17
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OkoHuaHve Tabnnybl 151

Ka. CMMBO/a,

18

Howmep 3Ha-

BbpaxkeHA

154

155

156

15.7

158

159

15.10

1511

15.12

15.13

3HaK, cUvIBoN,

BopaiEH/e

AB

AT

UA

nn

3HaueHne NYCTHbIA SKBYBAVIEHT

MNpownsseneHvie matpuy, A 1 8

EavHnuHas marpuua

MHBepcua KBagpaTHOW Matpuubl
A
O6paTHasa martpuua matpuupl A

TpaHcnoHnpoBaHHasA matpuua A

Martpuua, conpsbkeHHasa c Ma-
Tpyueii A

Martpuua. SpMUTOBO-COMPSIKEH-
Has ¢ marpuueii A

Onpegenvten  (geTepMUHAHT)
KBaApaTHoi Matpuubl A

PaHr matpuubl A

Cnep kBagpaTtHol MaTpumubl A

Hopma marpuubl A

MprveyaHns, nprvepb|

o =X e?3
1

rpe AB =(cM. A =3".B =y
KonnuectBo ctonbuoB mMatpuubl A AOMKHO
6bITb PaBHO KOMMYECTBY CTPOK MatpuLbl B

KBagpartHasi Mmatpuua, 4nsi KoTopoit

B*= <BIRE=  (cm- 17-9)
AA'=A1A=E
(*FT>*=<>m

c B

roe AT =(Cy). A =(a,,)
N>*=NE.

c*=3

raeA = (c*). A =(aA).

A ucnonb3yetca B Maremarmke. A* — B (h13nke
N 3NEKTPOTEXHUKE;

CA — KOMMNEKCHOE YMCNOo, CONPsXKeHHoe ¢ ai

AH = (A)T.
[ns AH MOryT Taroke 6bITb MCMONb30BaHbl 060-
3HayYeHVA A' n A*

PaHr maTpuupl A paBeH KONM4ecTBy ee NnHel-
HO HE3aBVCVMbIX CTPOK U KOMNYECTBY ee Nn-
HelHO He3aBMCMMbIX CTON6L0B

IrA =X aw

rreA=1)

Hopma matpuupl A npefctasnsier coboii gei-
CTBUTENbHOE YMCNO, YAOBNETBOPSItOLLIEE Clefy-
IOLLYIM YCNIOBUSIM:

1) Al O, npuuem |JA]] = 0 Tonbko, ecnn A =0;
2) lloll = laHIAll. e a e R.

3) lIA« BL S [IA + 118l

MoryT 6bITb MCMOMb30BaHbI APYrMe HOPMbl Ma-
TpULbI
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16 Cucrtema kKoopguHat
3HaKKW, CUMBO/bI, BbIPa)KEHUS1 AN CUCTEM KOOpAMHAT npuBefeHbl B Tabnunue 16.1.

Ta6numuya 161 — 3Haky, CUMBONbI, BbIP&XKEHVS AN1S CUCTEM KOOpaMHAT

Howvep 343

Koopay+ Bekrtop rionoeHus 1 ero audice- HavimeHosaHve
Xa, CUMBONa, MprvedaHvie
B s HaTbl peHuyan KoopamHar
M- xex * YBY * 262 [llekapToBbl X, Y. Z — KOOpAuHartbl,
dr=dxsx +dysy +dze. KoopauHatb| e, e2 — 6asuncHble BeKTOpbl. 3TN

KOOpAMHATbLI MOTYT BbIThb pacnpocTpa-

HeHbl Ha l-MepHOe MPOCTPaHCTBO.
16.1 X, Y.z €, ey. e2— OpTOroHa/lbHasa npaso-

CTOPOHHSASI  cucTeMa  KoopauHar

(cM. pycyHkn 1— 4).

MoryT 6bITb MCMONb30BaHbI 6a3wnc-

Hble BEKTOpbI /, K

r=p Lmnun- efd). e . (@), €. — opToroHanbHas
dr=dpep+pdpe+dzez Apvyeckve NPaBOCTOPOHHASA cUcTeMa Koopau-
16.2 P.cp.r KoopavHaTbl Har (cm. puc. 2).
Ecm z = 0. TO p u P— nossspHble
KOOpANHaTbI
Chepuyeckme WB.eg™> ). (h)— opToroHab-
16.3 r.0.¢ dr=drer+rdOe&+rsinOdipe. koopamHatbl Hasi MPaBOCTOPOHHAA  Chepuyeckast
cucTeMa KoopavHar (CM. puUcyHOK 3)
NMpumeuyaHune — B HEKOTOPbIX Cryvasx BMECTO NPaBOCTOPOHHEN CUCTEMbI KOOPAMHAT (CM. PUCYHOK 4) mc-

NONb3YHOT NIEBOCTOPOHHIOKD CUCTEMY KOOPAMHAT (CM. PUCYHOK 5). Kadkablii pa3 370 40/KHO GbiTh YETKO YCTAHOBEHO
ANS UCKMKOUEHUS] BO3MOMKHbIX OLLIMGOK.

PucyHok 1— [lekaptoBa cuctema PucyHok 2 — LunnHgpuyeckas PucyHok 3 — Cdhepuueckas cuctema
KOOPANHAT (MPaBOCTOPOHHSAS) cucTeMa KOOpAVHAT (MPaBOCTOPOHHSS) KOOpAVHAT (MPaBOCTOPOHHSSA)
Ocb X Hanpas/eHa Ha 3puTtens Ocby HanpasfeHa Ha 3puTens
PricyHOK 4 — TpaBOCTOPOHHSAS cUCTEMa KoopanHaT PrcyHOK 5 — JleBOCTOPOHHSAS cucTeMa KoopauHar

19
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17 Ckansapbl, BEKTOPbI 1 TEH30pPbI

Ckanapbl, BEKTOPbl U TEH30Pbl — Marematuyeckme 06beKTbl, MCMONb3yeMble 415 0603HaYEeHUsI HEKOTO-
pbIX (M3NYECKNX BENNUUH U NX 3HAYEHUH. OHM He 3aBUCAT OT BbIGOpa CUCTEMbI KOOPAMHAT, OAHAKO KadKablii
KOMMOHEHT BEKTOpa 1iu TeH30pa 3aBUCUT OT 3TOro Bbibopa.

Ba)kHO pa3snmyaTb KOMMNOHEHTbl BEKTOPa a 1 6a3nCHbIe BEKTOPbI, T. €. BEIMYMHbI ax, ay na; 1 npoekuunn
BEKTOpa Ha OCx KoopauHat arex. a o u a/e/. KOMNOHeHTbl BEKTOpA 4acTo Ha3bIBalOT ero KoopavHaTamu.

[lekapToBbl KOMMOHEHTLI MONOXXEHUA BEKTopa onpejenstoT feKapToBbl KOOpAMHaTbI TOYEeK Havana un
KOHLa AaHHOTr0 BEKTopa.

BmecTo TOro, 4tobbl paccMmaTprBaTtbh KaKaylo KOOpPAMHATY BEKTOpa Kak 3HayeHue (hM3n4eckon Bennuu-
Hbl (T. €. UNCNOBOE 3HAYEHNE, YMHOXEHHOE Ha ejMHNLY U3MEPEHWNiH), BEKTOP MOXET ObITb 3anmcaH Kak BeKTop
YNCNOBbIX 3HAYEHWUI, YMHOXEHHbIA Ha efuHuLY u3MepeHuit (ckanap). Bce eanMHuLbl M3MepeHuin ABaa0TCA
ckanapamu.

Mpumep —

F =3 H,- 2H, 5H) =(3,- 2. 5) H (B feKapTOBbIX KooOpAnHaTax),

rape F— cuna;

3H — nepBblii KOMMNOHEHT, T. €. FX BEKTOpP CUAbl F C YNCNOBbIM 3HaYeHneM 3 1 eauHuLein nsmepeHnin H
(apyrne koMmnoHeHTbl: — 2H M 5H) cooTBETCTBEHHO:

(3,-2, 5)— BEKTOp YNCNOBbIX 3HAYEHUIA;

H— eguHuLa nsmepeHns cuibl.

TO >Ke OTHOCUTCA KTeH30pam BTOPOro v 60/ee BbICOKOro Nopsigka.

B faHHOM pasgefne paccMOTPeHbl TONbKO 4eKAPTOBbI NPSIMOYroNbHbIe KOopAuHaTLl. Bonee obwve cny-
yau. Tpebyloue 60nee CNOXKHbIX NPeACTaBAeHWiA, B HACTOSILLEM CTaHgapTe He PacCMOTpeHbl. [eKapToBbl
KOOpAMHATLI 0603HAYAIOT X, Y. Z WK X,. X2. X3. B nocnegHem ciydyae Ucnonb3yoT HAeKcbl /,/. K. |. Kaxabiii co
3HaueHuaMU oT 1 40 3. 1 cnegytoliee cornalleHne CyMMUPOBaHUSA: eCan Takoin UHAEKC NosIBNSeTCs HEeOAHO-
KPaTHO 1 CyMMUpPOBaHMWe Mo AranasoHy 9TOro UHAEKCA MOHATHO, TO MHAEKC MOof 3HAKOM | MOXKeT 6bITb OnyLLeH.

Ckansip sBASeTcs TEH30POM HyNeBOro nopsfKa, a BEKTOp — TEH30pOM MepBOro nopsiaka.

KOMMOHEHTbLI BEKTOPOB ¥ TEH30POB YacTo 0603HAYa0T OAMHAKOBLIMY CMBONAMM C COOTBETCTBYIOLMMM
BEKTOpaMy 1 TEH30paMu, HanprUMep, UCMONb3YIOT 0603HAYEHNE a>NA KOMMOHEHT BeKTopa a, TV — ANs Kowm-
MOHEHT TEH30pa BTOPOro nopsigka T v AN KOMMNOHEHT BEKTOPHOIO Npon3BefeHnst arb .

3HaKu, CUMBO/bI, BbIPAXKEHUS 4151 CUCTEM CKa/sipOB, BEKTOPOB 1 TEH30PO0B NpuBegeHsb! B Tabnuue 17.1.

Tab6nuuya 17.1 — 3HaKW, CUMBObI, BbIP2KEHUS AN CUCTEM CKa/IiPOB, BEKTOPOB 1 TEH30POB

Homep 3Ha- -
3HaK, cUMBOT, 3HaveHvie n b/ SKBIH

K3, CUMBONa, BopEIEH/e Ban)(/eCHT-rH TMprvesaHns, NpUvERbI
BbPaXEH/A

171 a BekTop a [ina 0603HaYEHNA BEKTOPA MOXKET GbIThb UCMONb30BaHa

a cTpenka Haf, 6yKBeHHbIM CMMBO/IOM
17.2 a+b CyMma BekTopoB au b (a Kto),=a, + b,
17.3 xa MpousseaeHe ckandpa uim (X a), = xa,

KOOpAMHaTbl X 1 BEKTOpa a

174 | Mogynb BekTOpa a N
a Hopma BekTopa a la]=Jaf-a~+af .
0603HaueHve || Taroke MoxeT 6bITb UCMONL30BAHO.
Cm. 9.16
175 0 HyneBoli BekTop Mogaynb Hynesoro Bektopa paseH 0
0
17.6 oa EqvHnuHbIl - Bektop  Ha-  €a=a/)al. a* 0.
npasnexus a a= |alea
177 Bx V EAvHMYHbIE 6a3ncHble Bek- O603HaYeHVs /.j. K Takoke MOryT 6bIThb UCMOo/b30BaHbI

e, B,*3 TOpbI.
BasuncHble BekTopbl Aekap-
TOBOIi CMCTEMbI KOOpANHAT
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MNMpogomkeHne Tabanybl 17.1

Hovep ava
Ka. CcYMBONA
BbpaXKeHIA

17.8

17.9

17.10

1711

17.12

17.13

17.14

17.15

3HaK, cuvBOn
BbpiEH/E

ar ay az
ai

a* b

grad ¢

V a
diva

3HaueHVe N YCTHbIA SKBF

Ba/ieHT
[JeKkapToBbl  KOOpAVHATHI
BEKTOpa a.

[eKapToBbl  KOMMOHEHTbI
BeKTopa a

CumBon genbTbl KpoHekepa

Cumson JleBn-HYumsutbl

CkansipHoe npou3ssejeHve
BEKTOPOB a U b

BektopHoe npou3segeHve
BEKTOPOB au b

Onepatop Ha6na

pagneHt

[nBepreHumsa a

FOCT P 54521— 2011

MprveyaHys, Npyvepb|

a = axex+ ay ey +azer
a., ex. ay ey. azez— MNpoOeKLMM BEKTOPA a Ha 0CU KOop-
AvHaT (K Y. T) UK COCTaBNSIOLLME BEKTOPbI.

Ecnmn 13 KoHTEKCTa MOHATHO, Kakve BEKTOpbI SBNSHOTCA 6a-
3VCHBIMM BEKTOPaMU, BEKTOP MOXET 6bITb 3arvcaH B BUAE:
a=(ax.&.a,).

ax=aexay = aer ar = ae,,

I =xex+yey+ zez- BEKTOP-pajnyc TOUKM C KOOpAMHaA-
TaMmn x. y. 1

S.,,= |1 Nesabl k
X |0 gna/*k

E123=E231 =f312= 1
E132-E 31 -e 213=-1 -
Bce gpyrve pasHbI O
a-b =aj>x+ Byby + a/bx.
a b=t aA =

a a=a*=|a2=a2
MoryT 6bITb NCMONb30BaHbI Takoke 0603HaqeHNs (a. b)
n(a. 6)
KoopauHatbl BEKTOPHOrO MPOV3BEfEHVsI B MPaBOCTO-
POHHel ieKapToBO CUCTEME KOOPAVHAT UMEHDT BUL;
(a*b)x=apl-apy.
(a*b)y=asbr-a rbx.
(a*b)x=aby-a bx
(a«b),= X Z EbaA
/ *

Mpumep — (a *b)c =det A.
rirea=(a,,a ax\

b =(bx.by. bx):

c =(cx. Oy. cx):

a, ay ar

A= b, by b

(cm. 17.10).

AN Oy Czt

MoryT 6bITb MCMOMb30BaHbI Takke 0603HaYeHVs [a, b)
nla.b

»” a 3 3 3

3* r,)y 23z y 'rx
Onepatop Habna Takke HasblBatoT «orneparopom la-
MUNbTOHa»

V9=Ye,il.
, o dxi

CnepyeT usberatb 3anvcy oneparopa grad TOHKVMU
JVHUAMU

V *=?£m
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OkoHuaHve Tabnuubl 17.1

Homep 3Ha-
Ka. CMBONa,
BbPaHEHIAA

17.16

17.17

17.18

17.19

17.20

17.21

17.22

17.23

17.24

17.25

22

3HaK, cUVBON,
BbpXXEHVe

V xa
rota

V2

70 X — *'xx

ab
a®b

7®S

3HaueHvie V1 YCTHbIV SKBIF
Ba/IEHT

POTOp BEKTOPHOrO Mofst a

Onepatop Jlannaca, na-
nnacuaH

Oneparop ['Anambepa

TeH3op [ BTOporo nopsiaka

[ekapToBbl
TeH3opa T

KOMIMOHEHTbI

TeH30pHOE Mpou3BeaeHue
ABYX BEKTOPOB au b

MNpoun3sesneHve ABYX TEH30-
poB BTOpOro nopsigka ' u'S

BHyTpeHHee npoussegeHvie
[iIByX TEH30pOB BTOPOroO ro-
pagka Tu S

BHyTpeHHee npousseaeHue
TeH30pa BTOporo nopsigka T
1 BeKTopa a

CkansipHoe npowussegeHve
[ByX TEH30pOB BTOPOro MNo-
pagkal n S

MprveuaHns, MPUVEPbI

KoopguHatbl V * a umeror Bug;

1T K
Qy ar -

«*-*-£-£nm

MoryT 6bITb UCMO/b30BaHbI TaKke 0603HaueHVs curl v rot.

(Vxa),=12**17_ (cm. 17.10)
Y,

. A2 A2 A2
- ax2 +ay2fa?

r 2 W n 2
D a*2 ay2 fc2 c2a2

BMecTo 0603HaYeHNs C WCMONb30BAHWEM YKUPHOTO

wpudta MOXKET ObITb MCNONb30BAHO 0603HAYeEHUE C

[BYMS CTpenKamu

T= Bx<xp*+ Txyerpy +- + To@EX a6 TXXBX B*.
*By- — ' Tx@xBx — COCTaB/AIOLIME TEH30PbI TEH-

30pa T.

Ecny W3 KOHTEKCTA SICHO. KaKvie UCMo/b30BaHbl 6a3uc-

HbIB BEKTOPbI, TEH30P MOXET ObITb 3anMcaH B Ceayto-

LLEM BUgE:

DE TXy T2

T= 1y Ty 'yx
> Xy s
Pe3ynbTypytoLLmii TEeH30p BTOPOro Nopsiika UMeeT Ko-
opavHartbl:
(ab)y = aP/
Mpou3BefeHve npeacrasnseT Coboi TeH30p YeTBEPTO-

ro Mopsiika ¢ KoopAvHaTamu:
(T&S)M=T,SK

Mpon3BefeHe npeacTaBnsieT coboli TEH30p BTOPOro
nopsigka C KOOpAVHaTamu:

/
Mpowv3BeseHre NpeacTasnseT co6oit BEKTOp C Koopau-
Hatamm:

(r-a),=X vv
i

MpousBeaeHve NpeACcTaBnseT co6ol CKansipHyto Benu-
unHy:
T:S= WU

> 1



18 MNpeobpa3oBaHus

FOCT P 54521— 2011

3HaKu, CMMBO/bI, BbIpaXKeHUs1 AN Npeobpa3oBaHunii npusegeHbl B Tabanue 18.1.

Ta6nnuya 181 — 3Haku, CUMBONbI, BbIPaXKEHVS ANA Npeobpa3oBaHuii

Howvep 343
Xa, CUMBOSa,
BbPaXKEHIS

181

18.2

183

184

185

18.6

3HaK, c1MBON,
BbpadKeHVe

£f

*X)

f*g

3HANVEHVE U1 YCTHL I SKBUBANEHT

MpeobpasoBaHe ®Pypbe DyHK-
un f

MpeobpaszosaHyie Nlannaca (yHK-
umn f

Z npeobpasoBaHue(an)

®yHKUMs XeBucaliga. EquHnyHas
cTyneHyaras qyHKUmS

Jenbta— pacnpepenenvie lvpaka.
[Jenbta — (yHKUMS Jupaka

CeepTka fwg

MpyvevaHys, NprviePbI

(.ro(co)= J e"v/(Hd/. [Te R).

—co
370 NpeobpaszoBaHne HacTo 0603HaqatoT .'T (co).
0O603HaveHne

(T/)(<0)= n}LZH Z e-m LUlyn

TarKe MOXKET ObITb UCMONb30BaHO

(seC).
0
YacTo 1cnonb3yror 0603HaqeHve 41 (s).
Taroke UCMoNb3yHoT [|BYCTOPOHHEE Mpeobpa3osa-
Hue Jlannaca, onpejensemMoe Toii Xe hopMynoin,
HO C MUHYC 6ECKOHEYHOCTLIO BMECTO HyNSA

&a,)=ianz\ (recC).

n-0
5 — onepartop, thopmupyloLLmiA He tyHKLMIO, a
nocnefoBaTebHOCTb.
Mcnonb3ytoT Tarke [iBYCTOPOHHEe Z npeobpaso-
BaHuWe, onpegensiemMoe Toi >ke (hopMynoi, Ho ¢
MWHYC 6ECKOHEYHOCTBLIO BMECTO HyNisi

H(x)=]1BanxrQ
0anax<0

0O603HaueHVe 11(X) Takoke MOXKET ObITb NUCMO/b30-
BaHO.

6(0 ncnonb3yroT AN 0603HAYEHNA BPEMEHW.
Mpnmep —

(LH)(s)=1/s (Res>0)

) <p(f)S(f-x)df = <p(x).

H'=5.

Taroke UCMoNb3yT HaMeHOBaHNE «€ANHUYHbIA
NMMNYNLC».

Mpumep —

LS=1(cm. 18.6 n M3IK 60027-6:2006. n. 2.01)

co

(7 OXQ)= i t{y)g{x-y)dy
—@0
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19 CneumanbHble QYHKLUMN

B 4aHHOM pasgene Ucnonb30BaHbl creaytole 0603HaYeHus: a, £5C, Z. W, V — KOMIMIEeKCHbIe Yncna;
X — AelicTBUTENbHOE YNCNO; K. |. T, N.— HaTypaibHble uyncna.
3HaKu, CUMBO/bI, BbIPAXKEHUSA 4NA cneunanbHbIX GYHKLWIA npvBegeHbl B Tabnuue 19.1.

Tab6nuya 191 — 3HakW, CUMBObI, BbIpaXKEHUSA ANS CreLmanbHbIX (yHKLUMA

Howmep st 3HaK, CcMBOY, o
Ka. CMMBONa, B ve 3HaueHVe 1 YCTHb I SKBUBAEHT TMpyiveyaHns, MpUVEPb|
BbIpaXeH/A Pt
191 Y MocTosiHHasA Jiinepa &
c y - nlim " Inn =0577 2156...
19.2 r<*) Framma-thyHKUMA r(2) — MepoMopgHas hyHKLMSA C Nontocamy B ToY-
kax0 .-1,-2 .-3 .......
(3]
r2) =|fz'v'd (Re2>0),
Fn+1}=n! (ne N)
19.3 «*) [3ata-hyHKumMA PumaHHa s(z) — MepomoptHasn yHKLMS C NONKOCOM B TOUKE
2=1.
C(*)=X-7 (Re2>1)
n-1n
194 B(Z.W) Beta-thyHKUMA 1
B(2.nr)=Jf2'11-Ow 'dt,
0
(Rer >0. Re »>0).
B(2.w) = r(2)r(wyr(2+iv).
(n+1S|/c+1,n-fc-1) (fc)
195 B x 3KCMOHEeHUMaNbHbIV MHTEerpan
Ansa-fcM. 11.20
19.6 Mx Jlorapummnyeckunii MHTerpan
K= 6|H£>k (0<x<1).
ol (1
Onawem. 11.20
19.7 Siz WVHTEerpanbHbIii CUHYC
0
si2 =--"- +Si 2.
Si 2 — CUHYCHbIi UHTErpan CMeLLEHVS
19.8 S(z) MHTerpansi ®peHens
C(2) S(2)*jsin(]/2)df.

0

C(r)-lcos(-]r2)d/

24



MpogomkeHune Tabanuybl 19.1

Homep aHa
Ka.cumBona

BbipaxeHuns

19.9

19.10

nn

19.12

19.13

19.14

19.15

19.16

3Hak, cumeon

BblpaxeHue

erfx

H«P. K)

E(P. K)

Mn(n. ip. K)

F(a. oc; z)

F(a: c; z)

3HaueHue u yCTHBIG okBMBaNeHT

DYHKUNS OLLMOKM

HenonHbIA 3nAMNTUYECKNIA UH-
Terpas nepsoro poga

HenonHbIi 3nMNTUYECKnii K-
Terpasn BTOpPOro poja

HenonHbIi 3anMNTUYECKnii K-
Terpan TpeTbero poga

MMnepreomeTpuyeckast  hyHK-
ums

BbIpoXxaeHHas runepreomMeTpu-
yeckas yHKUmsA

MonnHom JlexkaHgpa

MpucoegnHeHHas yHKums Ne-
>KaHgpa

FOCT P 54521— 2011

Mpumedanns, npumeps

PyHkumto erfc x = (1 - erf X) HasbIBAOT LONONHU-
TeNbHOW (hyHKLMEN OLLMGOK.
B cTatucTvke UCNonb3ytoT hyHKLMIO pacnpeneneHus

v2”" o
- do
Fi?- k)= . (ﬂn AN VI

K(K) = F(t02. K) - an1MNTUYECKNIA MHTErpan Nepeoro
poga (3gecb 0<k< 1, ke R)

E(ch. k) = Ny/1-k2sin2ado.
0

E(fc) = E(x/2, K) — MOMHbIA SNMATUYECKUIA NHTE-
rpan BToporo poga (3gecb 0 <k< 1. ke R)

- dd

°(1+/»sin‘ ft)VI-A-2Sn2i>

MN(n. K) = N(n, /2, K)— MNOMHbIA ANMNTUHECKUIA NH-
Terpa TpeTbero poga
(3gecb 0 << 1l n. ke R)

* ok K (L_f *x oy *

ans (3),.. (b),, n(c)ncm. 10.3.
F(a, 10 C; ) ABNAETCA peLLeHeM ypaBHeHUs
z(1- z)y"+[c- (a+t+1)z]y'-aby =0

F(a:" ,=Jo.m Y

Ana(3)nun(c)nem. 10.3.

F(a. tg c; z) AABNSieTCS peLLeHeM ypaBHEHNS
zy*+(c- z)y'- ay=0

<"£EN)
PJz) siBnsieTca peLueHemM ypaBHEHWs!
1-z2y*-2zy'+nn+1ly =0
PIO=(-1T(1-~T27P ,N

(m.ne N,m£n).
PTiz) saBnseTca pelleHnem ypaBHeHUA

(1-z2)y"-2zy'+ (n(n+1)-~p- y=0-

KoatpchmumeHt (- 1)1 cootBetcTByeT 00LUEl TEo-
pyn chepuyeckmx pyHKLm

25
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MpogomkeHune Tabnmubl 19.1

26

Homep 3Ha-
Ka. CYMBOTa,
BbPaEHIAA

19.17

19.18

19.19

19.20

19.21

19.22

19.23

19.24

19.25

19.26

3HaK, cUVBON,
BbpaXeH/ie

vye. ¢)

apn

BA

y<*E>

mV/*)

BA

H1,1>(2)
Hv'2>(z)

w*>

KM

3HaVIEHVE U1 YCTHb I SKBUBANEHT

Cipepryeckast rapMoHVKa

MonnmHomMbl Spmuta

MonvHombl Nartepa

0O606LLEHHbIE MOAMHOMbI Jlar-
repa

MonvHoMbI YebbiweBa nepso-
ro poga

MonvHoMbI YebblileBa BTOPOro
poja

PyHkumA beccens. LnnuHapu-
yeckas (hyHKLWSA Nepsoro poga

DyHKUMA HelimaHa. LinnmHapw-
yeckas hyHKLWA BTOPOro poja

PyHkumn - Taxkena.  Lnnnu-
Jpuyeckrie (hyHKUMW TpeTbero
poaa

MoaundmumpoBaHHbie (yHKLMN
Beccens

MprveuaHns, MPUVEPbI

/M eNwu s/
Ynj(i), < ABnsAeTCa peLueHnem ypaBHeHWs

1 d(sinO + 1 *7~+/(/+1)y-0
sinOdei rcf;}(/))I sin 6 <t ( Wy

H,z)=i-trSJjLe -'m

MoNMMHOMbI pMUTa ABNSAKOTCA PeLLIEHMEM ypaBHEHS
y"-2r/ +2ny=0 (neN)

Lez)= e'd 7 (z"e <n€N)
L,,(z) sBnAOTCA peLLeHnem ypaBHEHNS
zy*+(1- z)y'+ny=0

C(2)="r1 M*> (meN.mSn).
L"z) ABNSAOTCA peLleHVem ypasHeHUs
zy"+(T+1- z)y'+(n- 1)y =0

T,(z) =cos(narccosz) (ne N).

Tn(z)) ABNSOTCA peLLeHeM ypaBHeHNUs
1-22/ -2/ +n2/=0

sin](n*1)arccosz]
U,z)=— _. ———-—"1 (ne N).
sin(arcoosz)
Un<z) ABNsieTCs peLleHreM ypaBHeHUs
(1-2z2f - 3zy+n(n+2)y=0

(—1*(z 72)v*K

JV(z) ABNAKOTCA peLLeHneM ypaBHEHNS
z2y" +z/+ <2-v 2y=0

(V6C).

MpaByto CTOPOHY 3TOr0 ypaBHEHUS! 3aMEHSIIOT ero
npesenbHbIM 3Ha4YeHeM, ecnm v e Z.
0O603HaueHVe YV(z) Tarke MOXET 6bITb UCTOMb30BaHO

H(1>(2) =jv(z) + .NV2)

H f (z) =Jv(z)-.NV2) (veC)
1 \%

Jv(z)= e 2' fv(e”r,z).

K4(z)="e J2V*H{'(eV2rtz).

J (z) n Kv(z) siBnsitoTcs peLleHemM ypaBHeHUs
22y*+zy™ (z2+v2)y =0



OkoHuYaHve Tabnnybl 19.1

Homep aHa
Ka.cumBona

BbipaxeHns

19.27

19.28

19.29

19.30

3Hak, cumeon

BbipaxeHue

i<*)

n/r)

b/2(z)

Ai<z)
BLr)

3HaueHue u yCTHBIG okBMBaNeHT

Cchepnueckme yHkumm bBec-
cens

Cthepuyeckne yHKuMM Hei-

MaHa

Chepuyeckuie hyHKUMN FaHKens

3lipun hyHKLMN

FOCT P 54521— 2011

Mpumeuanns, npumeps

Ne =(£ }YU.«e<*> ("N).
j/2) ABNAKOTCA peLleHnemM ypaBHeHNs
r/" +2zy"+[r -1(1+ 11y =0

(/e N).

0603HaueHVe y"\z) Takoke MOXKET ObITb UCMONb30BaHO
1

hijVv)- i,(z) ¢in,(z)i*j£ )" Wj'U z).

hA(z) - i,(z)-in,(z> - (iL)- rf2,(z).

MoaudmumpoBaHHble cthepuyeckme yHKLmn Bec-
censa (aHanormyHo 19.26) mMoryT 6bITb OnpegeneHbl
1 0603HaYeHbl i, (z) 1 k (z) cooTBETCTBEHHO

Ai(z) = —
Bi(z)= A§[/ J.w)+/;(w)]f

roe Iv-—g_ZTz.

Ai(z) n Bi(z) aBnsitoTcs peLleHsiMN ypaBHeHUs
y“-zy =0

27



FOCT P 54521— 2011

MpunoxkeHune A
(o6s13aTenbHOE)

LWecTHaguaTepuyHble KoAbl CUMBO/OB

B gaHHOM MpunoXeHuy npusefeHa MHPopMaLIMA O LLIECTHaALATEPUUHBLIX KOZAX CMBOJIOB Y 3HAKOB, NPUBEAEHHbIX
B HacTosLLeM cTaHgapTe.

Hwke npusefeHa Tabmmua A.1. COCTOALLAA U3 HETbIPEX KOMOHOK.

B nepBoii KOMOHKe yKa3aH MyHKT HaCTOsLLEero cTaHaapTa, B KOTOPOM MCMO/b30BaH paccMarpyBaeMblil 3HaK Mam
CUMBOI.

Bo BTOpPOI KONOHKe MpvBEAeH paccMmartpriBaeMblii CMBON B TOM BUAE, KaK OH WMCMOMb30BaH B HACTOSLLEM CTaH-
japre.

B TpeTbeli KONoOHKe NpMBEfEH LLeCTHaaLaTepuyHbIli Kof CMBONa B COOTBETCTBUM C [2].

Ta6nnuya Al

Homep nyukTa WectHaguatTepuyHbl i Homep nyHkTa WecTHaauaTepuuHbIii KOA
HacToAawero Cumeon Koa cumBONa HacToAw ero Cumson cumeona
cranpapra (cM.NCO/M3K 10646) ctanpapra (cM.MCOTM3K 10646)

41 n 2227 72 * 2260
42 v 2228 73 = 2254
43 «1 00AC 73 def 2250
44 21D2 74 A 2259
45 21D4 75 < 2248
46 v 2200 7.6 s 2243
47 3 2203 7.7 . 223C
51 € 2208 77 @ 221D
52 e 2209 78 B 2245
54 1 007C 7.9 < 003cC
55 N 007C 7.10 > 003E
56 0 2205 711 2264
57 c 2286 7.12 r 2265
5.8 c 2282 7.13 « 226A
59 o 222A 7.14 » 2268
5.10 n 2229 7.15 ® 221E
511 o 22C3 7.16 » 2192
512 ly 22C2 7.17 | 2223
513 \ 2216 7.18 B 2261
513 c 2201 7.19 - 27E8
5.16 X 0007 7.19 S 27E9
517 m 220F 81 I 2225
6.1 N 2115 8.2 1 27C2
6.2 z 2124 8.3 < 2222
6.3 o 211A 91 + 0028
6.4 R 211D 9.2 - 2212
6.5 c 2102 9.3 + 0081
6.6 P 2119 9.4 ¥ 2213
71 = 003D 95 X 225
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OkoH4YaHve Tabnnubl A. 1

Homep nyHkTa LlecTHaguaTepuyHblii Homep nyHkTa LecTHaguaTepuyHbIii kog
HacTosLiero CumBon KoA cnmBona HacTosuiero CumBon cumBoONa
cTaHgapra (cm NCO/M3BK 10646( cTaHgapTa (cm NCCLU3K 10646)

9.5 X 00D7 11.16 d 0064
9.6 / 002F 11.17 s 03B4
9.7 | 2211 11.18 / 222B
9.8 n 220F 11.19 S| 222C
9.10 v 221A 11.19 4 222E
9.12 < 27E8 11.19 If 222F
9.12 > 27E9 11.20 o 2A0D
9.16 | 007C 17.11 } 22C5
9.17 L 230A 17.12 X 00D7
9.17 J 230B 17.13 v 2207
9.18 f 2308 17.17 a 2206
9.18 | 2309 17.18 3 25A1
11.3 -» 2192 17.21 & 2297
11.4 -* 21A6 18.1 r 2131
11.7 * 2218 18.2 n 2112
11.11 A 2206 18.3 3 2128
11.12 . 2032 18.6 ¢ 2217
11.15 3 2202
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Buénnorpaduns

[1] 1SO 80000-2:2009' Quantities and units. Part 2: Mathematical signs and symbols to be used in the natural sciences
and technology

(2] ISO/IEC 10646:2003" Information technology — Universal Multiple-Octet Coded Character Set (UCS)

3ameHeH Ha 1SO 80000-2:2019.
3ameHeH Ha ISO/IEC 106-16:2017.
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YK 658.562.012.7:65.012.122:006.352 OKC 03.120.30

KntoueBble cioBa: mMaTeMaTWUYeckue CUMBOJIbI W 3HAKM, MaTeMaTUUeckas Jlornka, MHOXECTBa, CTaHAapTHble
MHOXECTBA YMCEN, MHTEPBa/IbI, 3/IeMeHTapHas reoMeTpusi, onepauyuy, KOMGUHATOpUKA, (OYHKLMM, NoKasaTe lb-
Has 1 norapudmmyeckast pyHKLUM, TPUFOHOMETPUYECKME U TMNep6onMyYeckne qoyHKLMM, KOMINIEKCHbIE YMcna,
MaTpuLbl, CUCTEMA KOOPAMHAT, CKasisipbl, BEKTOPLI, TEH30PbI, NPE06Pa30BaHUs, CreLuasibHble YHKLUN
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