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Mcnonb3oBaHue 3aliMTHOM
KPbILLKW

1. Mepen 1Crorb30BaHNeEM KanbkynsaTopa
BbIABWHbTE €ro U3 3alUMTHOM KPbILWKK, Kak
roka3aHo Ha pUCyHke 1.

2. Mocne wWCrnonb3oBaHWUs KamnbKynsaTopa BbITAHUTE
KPbILLKY M3-MOf YCTPOWCTBA, KaK MOKasaHo Ha
pUCYHKe 2. 3aTeM 3aLUUTHYIO KPbILKY HaABUHbTE
Ha KnaBmaTypy.

Mepbl npeaoCTOPOXKHOCTU

Mepes Tem, Kak WCMONMb30BaTb  KamnbKynsTop,
noxarymncra, BHUMaTeNlbHO MpoyTuTe MyHKT «Mepbl
NpeaoCTOPOXHOCTUY. [lepXkuTe pyKkoBOACTBO Bceraa
noa pykoi, 4TOObl BOCMOML30BATbCS UM Mpwu
HeobxoanmocTn

KapTuHku Oucnness M 3Hauky KHOMOK MoKasaHbl B
PYKOBOACTBE NULWb AN HArnsgHOCTU, U OHU MOTyT
OTNNYaTLCS OT 3HAYKOB HA CAMOM KaslbKynsTope.

Cumeon «BHumaHue!» A
,D,aHHb"Z cnmBOn O3Ha4aerT, 4yTo BO3MOXXHbI

NOBpEeXAeHWsi, ecnu Bbl GyAeTe UrHOpMpOBaTb Mepbl
NPefoCTOPOXHOCTU.



Bartapes

Oepxute 6Gartapeto noganblle OT pJeTen. B
cnyyae npornaTtbiBaHns HeMeaneHHo
obpaTuTech k Bpayy.

He 3apsikainTe, He MbiTaWTeCcb AeakTMBMPOBaTb,
3aKOpOTUTb UMK HarpeTb BaTapeto.

Mpn ycTaHoBKke HOBOW 6GaTapen CTOpoOHa CO
3HaKOM MIOC AOSHKHA CMOTPETb BBEPX.
Wcnonb3ynte Tombko Ty Oartapet, koTopas
pekoMeHAoBaHa B AHHOM PYKOBOACTBE.

Kak npaBunbHO n36aBUTLCA OT KanbKynaTopa

He nbiTaidiTecb YHUUTOXWUTL KanbKymnsaTop nyTem
okuraHuss Bmecte c  mycopoM. OH  moxeT
B30PBaTbCS M NPUBECTY K NOXapy UK yBEYbSIM.

Opyrmve npegoCTopoOXHOCTU

Mepen vcnonb3oBaHnem KanbKyndatopa B nepsbIn

pa3s HaxmuTe kHomnky (OMN

BaTtapes MoxeT HeMHOro paspsauTbCs, Tak Kak
KanbKynsaTop nocre TPpaHCNopTUPOBKU 13 habpuku
B MarasuH MoXeT OblTb KynneH He cpasy.
CnepoBaTenbHO, opurMHanbHas 6GaTapes MoxeT
NPOCNYXUTb He TaK AOMro, Kak HoBas.

Mpwn o4eHb HU3KOM 3apsine 6aTapen NamsTb MOXET
ObITb NoBpeXgeHa WNM MOSIHOCTLbI0 HedoCTyMnHa.
[na Toro 4Tobbl NPenoTBPaTUTL NOTEPHD BaXHOM
MHGOPMauuK,  CKOMUPYMTe ee Ha  ApYyron
HocuTenb.

CrapaiiTeCcb He MuCMonb3oBaTb W He XpaHUTb
KanbKynsaTop B 3KCTPEMarnbHbIX  MOTOAHbIX
YCNoBUSIX.

Huskas TemnepaTypa 3ameanuT BbINONHEHWE
onepauuii kanbkynsitopa, npuBegeT K HernonHomy
OoTOOpaXeHW0 [AaHHBIX Ha Aucnnee, a Takke
CHM3NT CpoK rogHocTn Batapen. Kpome Toro, He
ucnonb3yntTe  KanbKynsaTtop  Mod  NpsiMbiMK
COMHEYHbIMU NysaMun unm Bbnusn HarpesaTenew.
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Bbicokasi TemnepaTtypa MOXeT WCMOPTUTL WU
AedopmmpoBaTh kopnyc  wnu noBpeanTb
BHYTPEHHIOI CXEMY.

Wa3beraiite MCMorb30BaHUst " XpaHeHus
KanbKynsTopa B CbIpOCTM, MPY BbICOKOW BMAXHOCTU
UNyM  3anbineHHocT. OTO  MOXET HaBpeauTb
BHYTPEHHEN cxeme.

He poHsviTe kanbKynaTop M He noaseprawte ero
U3n4ecKkoMy BO3AENCTBUIO CUITON.

He rHuTe, He ckpyuuBante u He aedopmupyinTte
KanbKynaTop.

MpumeyaHue: KanbKynaTop MOXET MOrHyTbCA Wnu
AedopMmpoBaTbCH NPU HOLLEHUW B KapMaHe.

He wucnonb3ynte pyyky wunu  Opyron  OCTpbIn
npeaMeT ANSA HAaXaTUsi Ha KHOMKW KarnbKynsaTopa.
[ns 4ncTkM KanbKynsiTtopa WCNOMb3ynTe MSrKyto,
Cyxylo TkaHb. [locrme BCKpbITUSI KamnbKynsTopa
rapaHTusi aHHynupyeTcsi.

Ecnu KanbKynaTop  3arpsisHUICH, nyywmm
cnocobom ero nounctuTb OymeTr Boga C
pasBedeHHbIM B HEW YUCTALUMM  CpedcTBOM.
Hamouute TpsAnky B pacTBOope M BbbkMUTE Npeq
TeM, Kak NpoTepeTb KanbkynaTtop. He ucnonb3yite
6eH3VH, pacTBopuTENnb UNW  Apyrne neTtyyve
cpeacTBa Ans YACTKW. JTO MOXET MpUBECTU K
nopye Kopnyca n KHOMOK.

[ByXCTpOoYHbIN Aucnnen

Ha ancnnee KanbKyndatopa OTO6pa)KaeTCﬂ n
BblpaXeHune, C KOTOPbIM Bbl pa60TaeTe, n pesynbtart
BblYUCNEHNA, B ABE CTPOKA.

BbipaxkeHwue, ¢ KOTOpbIM Bbl paboTaeTe,
NnokasaHo Ha BepXHen CTPOKe.

PesynbTaT 6yaeT BUAEH Ha HUXKHEN CTPOKeE.



Ecnn pesynbtat nmeeT 6Gonee 3-x uudp, nepen
KakOon rpynnon m3 Tpex umdp OyaeT noctasneH
pasgenutens.

MNMepen ncnonb3oBaHuem

KanbKynaTopa
Pexunmbl
Buibepute HeobXxoanMBbIN PEXUM nepen

BbIMOSIHEHMEM HEODOXOANMOrO BbIYUCIIEHUS.

Pexum
BbIYMCEHUS

E (1] | comp

Tun BbluMCEHMS Onepauusi

OCHOBHbIE BbI4YMCIEHNS

CpepHekBagpaTtuyeckue sb
OTKIMOHEHUS
BbluncneHus ¢ R

EE REG
MCMONb30BaHNEM e
perpeccuii

* Haxmute kHOMKy |ﬁ, YTOObI MPOCMOTPETL MEHIO
HacTpoek Mno oyepean. Kaxgoe MeH HacTpoek
OyneT paccMOTpeHO Jariee B 3TOM PYKOBOACTBE
oTaenbHo.

* B paHHOM pyKOBOACTBE MpW MOSICHEHWUU KaXdoro
TMMNa BbIYUCIIEHUS C MpuUMepamy cpasy AalTcs
HeobxoauMble HAaCTPOWKM MEHHO.



MpumeyaHus:

YUTo6bl BepHyTb KanbKynmaTop K HacTponkam no
YMOMNYaHUio, Kak MoKa3aHO HWxe, HaxXmuTe
[cR][2] (pexum) [=] TouHo B Takom nopsake.
HacTpoiiku no ymon4yaHmio:

Pexum Bbluncnexms: COMP

EnuHuua namepenus yrnos: Deg (rpagychl)
dopmat creneHun: Norm 2

OTtobpaxeHue apobeii: a b/c

Paspenutens gecatuyHon apobu: Dot (Touka)

3Ha4YoK pexvMa MosBNsSeTCs B BEPXHEW 4vacTu
avennes.

Mepen BblMMCREHMEM  NpoBepsWiTe  TeKylume
HacTpokn pexuma (COMP, REG, wnu SD), a
Takke eamHuly usmepenus yrna (Deg, Rad, vnu
Grad).

Jlumut BBoaa

MamATe kanbKynsTopa NO3BOMSAET OnepupoBaTh
79 waramy B nOOM BbluMCneHun. Haxatue Ha
KHOMKY UMdpbl Unv apndmeTnyeckoro AencTBus
(+, -, X, /) cuntaetca ogHumM waroMm. Haxatue Ha
KHOMKY nm [#] ye cumtaeTcs warom. Tak,

Hanpumep, kHonka ) - aTo 1 war.

Korgoa Bbl HauyHeTe BBOAUTbL 73-W war B nobom
BbIYUCIIEHNN, KYPCOP CMeHUTCa ¢ “_” Ha “W”, 4TO
O3Ha4aeT, YTo NaMATb MNPaKTUYECKU 3anofiHeHa.
Ecnu Bam Heobxoaumo BBecTu Gonee 79 Lwaros,
pasgenute cBoe BblYMCIieHMe Ha ABe unu Gonee
yacTen, a 3aTeM BbINOMHUTE O6LLEE BblYUCTIEHNE.

Haxmute [As|,  yToBbI BbI3BATL  NMpeabioyLwMiA
pesynbTaT, KOTOPbIi MOXET GbiTb UCMOMNb30BaH B
nocrneayoLmx BbIYUCTEHUSX. Ona

[OMOMHNUTENbHOM UH(OPMaLMKM O  KHOMKe [Ans]
cMoTpuTe pasgen KHomka namsmu.
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WcnpaBneHue ownGKku Npu BBOAE

Haxmute  kHONKy (<pm ] , 4TOObI
nepemMecTuTb Kypcop B HY>KHOe MeCTo.

Haxmute kHonky [PEL| yToBbl yaanute uudpy unm
dyHKLMI0 B 0BnacTu kypcopa.

Haxmute KHoOMKu N5/ 4yTOObI aKTMBMPOBATb
Kypcop BBOAa Li. BBOAMMbIE BamMu JaHHble ByayT
pa3mMeLLeHbl UIMEHHO B 3TOW MO3NLMN.

HaxmuTte kHonmky [MS 4yTOObl BEpHYTb Kypcop B
06bIYHbIN BUA.

BbI30B npeAblAyLEero BbIMUCNEHUSA

Kaxpoe BbluMCreHVe 1 ero pesynbTaT XpaHaTCcs B
namsTu.

HaxmuTte ‘:l yTOObI BbI3BATL Mpeabiayliee
BblUMCMEHNE W ero pesynbTatbl. HaxmuTe cHoBa
KHOMKY ‘:l, 4yTOObI BbI3BATH elle Gonee paHHee
BbIYMCIEHNE U TaK Janee.

Korga Bbl BbibiBaeTe npefblayllee BblUUCIIEHME,
Bbl MOXeTe TaKkke aKTMBMPOBATb  PEXUM

penaKkTMpoBaHUS, HaXaB KHOMKY (<Junm [»].

Mocne nobbix 4ENCTBUIA BbIYMCIIEHNE MOXHO cpasy
OTpeaakTUpoBaTb HaXKaTUEM KHOMKW (< =],
HaxaTue Ha kHonky [AC] He ouMmwaeT namsiTb
BbluMCNeHnsA. Takum o6pasom, nocne HaxaTus

BCe npenblaoyliye BblYUCIIEHNA BCe elle
OyayT OOCTYMHbI.

BmecTMOCTb NamsiTh Ans XpaHeHUs BblpaXKeHUn 1
pesynbTaToB BbluMCIEHUI cocTaBnseT 128 6aiT.
OunCTUTBL NAMSATh BBIYUCIIEHWIA MOXHO, ECIN:

- HaXaTa KHomka

- HaxaTbl kHomku (SR [2 ] (unn (3 [=]

(MHUUManu3auus KanbkynaTopa)
- U3MEHEH PEeXUM Bbl4MCIIEHNS
- BbIKITIOYEHO NUTaHKE KanbKynsTopa



MHaukaTop owmnGKku

Ecnn Bbilwna owwnbka, HaxmuTe (<[>,
BbluncrnieHe coxpaHuTcsl, a Kypcop MOSIBUTCS B TOM
MecTe, rge nmeeTcs owmbka.

MHoOXeCTBeHHbIe BblpaXKeHUs

MHoXeCcTBEHHOe  BblpaxeHne — 93710 6Gonblioe
BblpaXKeHue, cocTosiee K3 2-x U Bonee Menkux,
KOTOpble pasgeneHbl Mexay coboi 3Hakom (:).

dopmaTt oToOpaxeHUss cTeneHn

Kanbkynstop oTobpaxaeT Ha aucnnee Tonbko 10
undp. Bonee KpynHble 3HaYeHns 6yayT
aBTOMaTW4ecku rMokasaHbl B BUAE CTENEeHW, HO He
bonee aByx.

* [nsa naMmeHeHus oopmaTta OTOOPAXKEHUS HAXMUTE
“|  Heckonbko pa3, noka He MNOSBUTCA
HeobX0ANMOE OKHO MEHHO.

Fix Sci Norm
1 2 3
e [Ona HacTpoek cTeneHu Haxmute [ B
NosIBMBLUEMCS OKHe HacTpoek HaxmwuTte [1] ans

BblGopa onuum Norm 1 unu 2] ans onuum Norm 2.

e Onums Norm 1
CTeneHb npucBavBaeTCcsi aBTOMaTUYecku nobomy
yncny, Ybe abCcomnTHoe 3HayYeHwe Gonblue Knu

paeHo 10 ° unn meHbLe 102,

* Onuus Norm 2
CTeneHb npucBamBaeTcs aBTOMaTUYecku Mobomy
yucny, ybe abCoNTHOE 3HayeHue Gornblie W
paBHo 10 ° unn mewbLe 107°,

* B paHHOM pykoBOACTBE pe3ynbTaTbl MOKasaHbl B
¢dopmaTe Norm 1.



3Hak gecsaTU4YHOM Jpodu
v paspgenurenb

Hactponkn pgucnness (Disp) HyxHbl Ansi Bbibopa

HeobXoAMMOro  3Haka  OecAaTudHOW  Apobu

pasgenutens ans rpynnbl n3 3-x uudp.

* [Ansi 3aMeHeHNs HaCTPOeK HaXXMWUTE HECKONbKO pa3
12| | noka He NOSIBUTCS 3KpaH HacTpoex.

Disp
1
e Haxmute [1][» 4yTOGbI OTKPbLITH 3KPAH HACTPOEK.
* Haxmute umdpy (1 unu 2), coOTBETCTBYIOLLYIO

HeobX0ANMbIM HACTPOVKaM:

L1 (Touka): Ans [ecaTuyHon pApobu, 3ansTas -
pasgenuTenbHbli 3HaK;
(2] (3anaTas): ana gecATMYHOW Apo6u, Toduka -
pasgenuTenbHbli 3HaK.

UHnumanusauma Kanbkynartopa

e Ons uvHUUManNU3aUMKM  KanbKynsitopa HaxmuTe
arl[3]all (=] (9Ta onepauusi cTUpaeT namsaTb U
BCE MepeMeHHbIe, a Takke BO3BpaLLaeT HaCTPOWKM
Nno yMOM4YaHuio).

Ba3oBble BblUncneHus
ApudmeTnyeckue onepauum

[inqa BbINONHEeHNs 6a30BOro BblYUCNEHNS BbIGepUTe
pexum COMP, HaxaB KHOMKY (one]
PeXUM COMP........cooeiirieiiieiieieeeeereerens (wone] [1]

e [lpn BO3BEAEHWM OTPULATENBHOrO 3HAYEHUSI B
cTeneHb ybeauTecb, YTO 3HAK MWHYC HaxoauTcs
BHYTpM ckobok €O 3HayeHuwem. [ns geTanbHOM
MHOopMaLum 03HaKOMbTECb c pasgenom
«MocnepoBaTenbHOCTL onepauuiiy Ha cTp.33.
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OTpuuaTenbHyl0 CTeneHb He HYXHO CTaBWUTb B
CKOOKM.

sin 4.56 X 108 » [sin] 4.56 [Exp|[] 8
Mpumep 1: 3 X (4 X 107)=1.2 X 10°®
3[x]4[exp] [0] 7[=]
Mpumep 2: 2 X (3 X 4)=14
2(x][c]3[+]4 ][=]

3nak | )| MOXHO OnycTUTL B KOHLE BbIpaXeHMs,
€cnu cpasy 3a HAM criedyeT 3Hak [ =1,

BbluucneHus ¢ apo6amm

3HaveHne aBTOMaTMYeckum OygeT nokasaHo B
necatuyHom dopmare, ecnm obliee KonM4ecTBo
uncpp Apobu  (uemoe  uYMCNO,  YMCHMTENb,
3HameHaTenb 1 aBoeToudne) npesblcut 10.

Mpumep 1: T

1 [abie] 3[+ ]2 [abee| 5[ =] 11,15

1.3 .1
31422 - 61
Mpumep 2: “2°°4 = "4
3 [avi] 1 fave] 2+ |
2 [aws] 3 [abe] 4 (=] 6,1,4
6_2
Mpumep 3: ¢~ 3
6 [abc] o[ =]
1 -
Mpumep 4: g+ 18=208
T4 +]18[=]

BbluncneHne, B KOTOPOM eCTb OOblMHas w
necatuyHas  gpobb, BbldacT  pesynbTtar B
[ecsaTuyHoM dopmare.



KoHBepTauus mexay OObIMHOM W [AeCATUYHON
Apo6simu

1 326/ =] 3.25

3253
wwd | 3,1,4
(oecsaTnyHasn <« obblyHas) (ard II

1
- Mpumep 2: 5

* Mpumep 1:

02

teei=
(obbIvHas «— gecaTnyHas) =z

KoHBepTauusa Mexay cMellaHHOW U HenpaBuIlbHOW
Apo6blo

« [Mpumep: 2;-%
2 [abre] 3 [abre] 4 [ =] 234

* Y706bl M3MeHUTb chopmaT oToGpaxeHus aOpobu,

Haxmute [YUE  Heckonbko pas, Mnoka He NosIBUTCSA
OKHO HaCTpoeK.

Disp
1

* Haxmurte «1», 4ToObl OTKPbITb OKHO HACTPOEK.

10



o Haxmute  HyxHyto uucdpy (1 wmm  2),
COOTBETCTBYHOLLYIO HEOOXOAUMBIM HAaCTPONKaM:

(1] (a b/c) : CmeluaHHasn apobb
[2] (d/c) : HenpaBunbHas apobb
 Ecnu Bbl Bblbepute opmart d/c, HO BBeneTe

CMeLLaHHyto Apobb, NpoM3ongeT owmbka.

BbluncneHus c npoueHTaMmm
O BbluUCneHUn npoueHToOB

» T[pumep 1: nocuntatb 15% ot 10007 (150)

1000(%]15  [%]

» [pumep 2: ckonbko npoueHToB coctaBuT 330 OT
440? (75%)
330+ 440 %

* [lpumep 3: 1000 nnroc 15%? (1150)
1000(x]15  [%][+]
* [pumep 4: 1000 muHyc 15%7? (850)

1000 (%] 15 [ ][—]

Mpumep 5: Ecnn usHavanbHbil Bec npegmera —
400r, u k Hemy pobasuTtb ewie 100r, ckonbko B
nTore BbINAET BEC B MPOLEHTaX OT U3Ha4yarbHOro
Beca? (125%)

100 [ + ] 400 %
» TMpumep 6: Ecnu Temnepatypa noebicutcs ¢ 60°C
0o 66°C, kakoB GydeT MpOLEHT yBenuyeHus? A
KakoB GyAeT NPOLEHT Npu NoBbIWeHn ao 69°C?
(10%, 15%)

e6[=l60 [%][>]0>]9[=

11



BbluncneHus ¢ rpagycamu, MWUHyTamm,
ceKyHaamm

Bl mMoxeTe KOHBEpPTVPOBaTb Mexay
wectnaecAaTepudHbIMU U EeCATUYHBIMU YUCNaMI.

* [pumep 1: KoHBepTupoBaTb AECATUYHOE YUCIIO
1.234 B ero LWECTUAECATEPUYHbBIA 3KBMBANEHT, a
3aTem CHOBa B AECATUYHbIN dhopmar.

1.234[=] 1.234
=) [ 1014024
0] 1.234

* [Mpumep 2: Beluncnnte 12° 34’ 56” X 7.89

12[rn] 34 [+] 56 [+][X ]| 7.89 [=] | 99°16°25.44

®yHkuum FIX, SCI, RND
* Y106bI N3MEHUTb HaCTPOWKMN copmaTa

OTOGPAXEHUS, HAXXMUTE (0% Heckonbko pas, noka
He NosiIBUTCA criefytoLLee OKHO:

Fix Sci Norm
1 2 3

* Haxmute nwbyto kHomky (1, 2 wwm  3),
COOTBETCTBYIOLLYIO HEOOXOAMMbIM NapaMeTpam:

L1 (Fix): yCTaHOBUTL IECATUYHLIN pa3psA
2 |(Sci): ycTaHOBUTL 3HaYaLLMIn paspsag,
3 | (Norm): BepHyTb HOpMarbHbI hopmat

e [pumep 1: 100 =+ 3 X 15
100(=]3[x]15(=] 500.

(Tenepb npeanonoxum, sam HeobxoauMo Ymcno
C TpemMmAa 3Hakamu nocne 3aI'IF|TOI7I).

2t e oee (1] (Fix) 3 Fix
500.000
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(3ameTbTe, YTO OTOGpaXKaTCs TP UMdpb! nocrne
3anATON, [axe €ecnu BblYUCIEHWE MPOUCXOANT
TOMbLKO C LieSbIMU Yrciamm).

100+ 3[=] 33.333
%x|15(=] | 500000

(BameTbTe, 4YTO Bbl MOXETe TakKe HaCTPOUTb
KanbKynaTop OKPYrnsATe YACNO A0 Heobxoanmoro
Konm4ecTBa undp nocne 3ansaTomn)

100[£]3(=]
[Rnd] 33.333
(c okpyrnermeny K] 15(=] | 499.995

« Haxmue [vooe] - - (3] (Norm)[1], 4TOBb!I
OTMEHUTb HaCTPOWKN.

e lpumep2:2+ 3
OT06pa3nTb pe3ynbTaT C MOMOLLbIO ABYX pa3psaoB
[OBE] v+ oee (2] (Sci)[ 2]

crenenu (Sci 2)
2(+)3[=] scCl
6.7 x w0

Bbl Takke MoxeTe HacTpouTb pesyneTat B Buge 10
pa3pagos creneHu (Sci 10), ucnonbaya (Sci) o]

« Haxmure [vore] - - [3](Norm)[1]  yroBwl
OTMEHUTb HACTPOMKU.

13



BbluncneHus ¢ ucnonb3oBaHUEM NAMATU

[ns BbINONHEHNS BbIMWUCIIEHWIA C UCMONb30BaHNEM
namaTn HaxmuTe , YTOGbLI BOWTU B pPEXUM
COMP.

COMP....ooiiiii

MamaTtb Ans

« Mamate Ans o6HOBNAETCS Kawablii pa3 npu
BbIUMCIIEHUN, KO Bbl HaxvmaeTe =,

« Takke ee MOXHO OGHOBUTb, Haxas | %], [m+] [M-
unm [5T0) nocne Gykebl (0T A Ao F, uim M, X, Y.)

* Haxatue Ha KHOMKy [Ans BbI3bIBaeT COAEPXKMMOE
namstu Ans.

* B namMaAtM ANs MOXeT COXpaHATLCA fULllb OJHO
3Ha4yeHune 3a pas.

* [MamaATb Ans He 0GHOBNAETCS NMPU BO3HWKHOBEHUN
owmnbkn, korga Bbl ucnonb3yete nwobble K3
NnepeYnCrieHHbIX Bbllle KrnaBuL Ansi BbIYUCTIEHUS.

OnuHHbIE BbIYUCIEHUS

. TeKyIJJ,MVI pes3ynbTat BbIYUCMEHUA MOXET BbITb
ncnonb3oBaH B KayecTBe nMepBOro 3Ha4YeHUA B
cneaywuwem BblHUCEHUN. Ons aToro Haxmute
KHOMKY onepatopa. 3Hayok Ans nosBUTCS Ha
aucnnee, o3Havasl, 4YTo MocrefHun oTBeT 6y}:|,eT
Mncnonb3oBaH Agarnee B BblYUCIIEHUN.

+ TMpeablaywmin pesynbTaTt TaKke MOXHO
ncnonb3oBatb CO cnegyowmmm q’.)yHKLWIﬂMVI: X2,
X3, XL, X1, DRGP), +,-, &, XV, X, =+, P, um
C,.

14



MepemeHHasa M

* Bbl MOXeTe ncnonb3oBaTb NepeMeHHy0 M, 4ToObI
BbIUMCMATL UTOrOBble 3HAYEHUS, KOTOpble MOryT
ObITb BHECEHbI HEMOCPEACTBEHHO B MEPEMEHHYI0
M, unu nx Takke MoXxHo [o06aBUTb UNN BbIYECTb OT
ymucna, coxpaHsemoro B nepemeHHomn M.

e NS O4YMCTKM BCEX YUCIOBbIX 3HAYEHUA B

oTaenbHom nepemMeHHown M HaXxXmuTe
[o]  [st0] (M) (M,
12+3=15 12[+]  [s10][M] (M=)
45-6=39 45[—]6 [m+]
-38x2=76 38(x]2  [M]
(oro) 22 [RaL][M] (M+)
MepemeHHbIe

* VmeeTca 9 nepemeHHbIX. OTA go F, M, X, n Y. OHu
MCMOMb3YTCSA AN COXPaHEHUs! AaHHbIX, KOHCTaHT,
pe3ynbTaToB BbIYUCMEHUA W OPYrMX YMCHOBbIX
3HaYeHuN.

* [1ns oBHyneHus O4HOW U3 NepeMEHHbIX, COXpaHuUTe
ee 3HadeHne kak 0. Hanpumep, onepauus
[o] [so][A] CTUpaeT 3HayeHne nepeMeHHon A.

* [na obHyneHms Bcex NepeMeHHbIX cpasy HaxMute

ar 1] (Men[=
* Mpumep:
1234 + 20=61.7
1234 + 25=49.36
1234 [s1o)[a][=] 20(=]
] [A1[+]25[=]

15



Hayu4Hble dyHKLUM

,uﬂﬂ BbIMNOJTHEHUA HAaY4YHOro BbIYUCITIEHUA HAXMUTE

@l 4ToGbl BOWTU B  PEXUM COMP.
(o201 = T (woue] 1]

* HekoTopble HayYHble BLIYMCIEHUS MOTYT 3aHUMaTb
6onbLue BpeMeHu Ha 06paboTky, Yem apyrue.

* Bbl MOXeTe HauvHaTb Ccrepylollee BbluMCREHUE,
KaKk TOMbKO Ha [Awucniee nosiBUTCA pesynbTar
npeAablayLWero BbIYMCIEHNS.

+ M=23.14159265359

TpuroHomMeTpuyeckue 1 o6partHble
TpUroHomeTPHUeckue chyHKLMU

 [Ina n3meHeHUs TekyLlen eAMHULbI yrna (rpagychl,
paavaHbl UMM TpagueHTbl)  HaxmuTe [V
HECKOMNbKO pas, Moka He MOSIBUTCS crefytollee
OKHO.

Deg Rad Gra
1 2 3
o Tenepb Haxmute uudpy (1, 2 wm  3),
COOTBETCTBYIOLLYIO Heobxoanmor eanHuue

n3mepeHus.
MNomHuTe, yto 90°= % paguaH = 100 rpag.)

e [Mpumep 1: sin12% 34’ 56" = 0.217840422

wose] - [ 1] (Deg)  [sin] 12 [ 34 [2»] 56 (2] [ =]
« Tpumep 2: cos (% rad)=0.5

] - - (2] (Rae) o9 (0] [)[=]3[10(=]
+ MMpumep 3: cos™ L =0.250(rad)(= —(rad))

[MODE] -+ - |_| Rad
2] 20 =Tt +]) [z]=]
 Tpumep 4: tan't 0.789 = 38.27343992
Wi - - [ 1] (Deg) len'] 0.789 [=]
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Mnep6onuyeckune n obpatHbie
runep6onuyeckue pyHKLMMU

e [Mpumep 1: sinh4.5 = 45.00301115
[hyp | [sin| 4.5 [ =}
+ [Mpumep 2: cosh™! 60 = 4.787422291
] [ 60 [=]
[ecATUYHbIe, HaTyparnbHble norapumbl
M aHTUnorapmdmbl

* MMpumep 1:logl.2 =0.079181246 s [1.2[ =]
* [pumep 2: IN90(=loge90) = 4.49980967
[m]90[=

Ine =1 (n]Jum][e][=
+ Mpumep 3: €1°=22026.46579 e ] 10[=]
« Mpumep 4: 1025 = 316.227766 0] 2.5 (=]
- lMpumep 5: 25=0.03125 2o 5[=]
« TMpumep 6: (-2)°= 64 o2 ][» e [=]

+ BameTbTe, 4TO oOTpuuUaTenbHOe 3HayeHVe B
npepelaylwiem  npuvepe  Heobxogumo  Gbino
3aKnNo4nTL B ckobku. [ns aetanbHon nHgopmaumum
cmoTpuTe pasgen «[MocnepoBaTensLHOCTb
onepauminy Ha cTp.33.

KBagpaTHbIA, KyGu4yeckuin KopeHb,
obpaTtHble, hakTopuanbHble U cny4YarHble

yucna, koadpcuumeHT okpyxHocTH (I1),

nepecrtaHoBKa U KOMOUHaLmA

« Mpuvepl: J2+ 3x 4 =4.878315178

2+ x][14[=]
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Mpuvep 2: ¥4-+3[6 =-0.122574894
Clal+]  [H[ols[=]
Mpumep 3: ¥123 (=123"%) = 3.330245713

4 [F]123[=]

Mpumep 4: 123 + 452=2148 123 [+]45[x2][ =]
Mpumep 5: 543 = 157464 54 [x3][=

Mpumep 6: 2 3
L2 [=]3 = ][x1][=

Mpumep 7: 6! = 720 6 [x][=

Mpumep 8: CreHepupoBaTh crydarHoe 4ucrio ot 0.000

0o 0.999
(=)

(3HaueHve cBepxy — nuwb npumep. B pesynbTtate
reHepupoBaHus MoxeT 6bITb Ntoboe Apyroe Yncno)

Mpumep 9: 211 = 6.283185307 2 [z][=]
Mpumep 10: CkombKo pasHbiX 5-3HA4HbIX 4Yucen
MOXHO Nonyuutb U3 umdpp ot 1 go 6, npu 3TOoM
uMdpbl He OOMKHbI MoBTOPSTbCA (12345 MOXHO,
11234 Henb3s))? (720)

6 [op]B[=
Mpumep 11: Ckonbko pasHbIX rpynmn no Tpoe YernoBek
MOXHO opraHu3oBatb 13 10 nogen? (120)

10 [nC) 3[=]

KoHBepTupoBaHue U3MepeHuii ¢ yrnamm

Haxmute  KHOMKM [ yToBbl  MosBMMOCH
cnepyoLlee okHo:

D R G
1 2 3

Haxmute 1, 2 unn 3, 4ToObl U3MEHUTb 3HAYEHUe
Ha HeobxoaNMYylo eAUHULLY U3MEepeHns yrna.

18



» T[pumep: KoHBepTupoBath 2.34 pagmaH B rpagychl.
[MODE] +++ == m (Deg)

234 (e[ 2](R)[=] | 234
1340721241

CucTtembl koopauHart (MonsapHas (X, Y),

MpsimoyronbHas (I, 0))

* Pesynbrar coxpaHuTcs aBTOMaTU4eCKU B
nepemMeHHbIX E u F.

e lpumep 1. Bblpasutb TOYKy, oOnNpegeneHHyto
nonsipHoin cuctemoi koopaumHat (F =4, 6 = 30°), B
NPSIMOYTONbHOW CUCTEME KOOpAUHAT (X,Y).

(Deg) (Mpanycer)

¥ = 3464101615 4300 1[=]
v=2 ke [ ]
+ Haxmute [RCULE |, yto6bl 0TO6Pa3UTL 3HaueHMe X,
wnn  Haxkmute  RCULF | yTOoBbI  OTOGpPa3vTb
3HayeHue y .

o Mpumep 2: Bblpa3uTe TO4Ky, OMNpeAeneHHyo
NPSIMOYroMnbHOM cucTemol koopauHat (2, V5), B
nonsipHon cucteme koopauHart (r, ©).

(Rad) (PagunaHsbi)

r=3 a2 | )6 ][=]
0= 0.84106867 (Rt [ F ]
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» Haxmute [REL|E | yT06bI OTOGpasUTh 3HayeHue I,
unun HaxmuTe [REL|LF | yToBbl 0TOOpa3nTb 3HaYeHue
O.

BbipakeHue 4ncern B UHXeHepHOM chopmaTe

e [pumep 1: NameHuTb 54321 METPOB B KUNOMETPbI
--->54.321 X 10° 54321 [=][ne
(km)
e Mpumep 2: MW3meHntb 0.01234 rpamm B
MUNAUIpaMMbl
-->12.34 X 107 0.01234 [ =] [eng]
(mg)

Cratuctuka

CpeaHeKkBagpaTM4HOE OTKITOHeHue-SD

Haxmute [0, 4roBbl BbIGpaTh pesum SD ans
BbINOSNHEHWS!  CTATUCTUYECKUX  BbIYWCTIEHWA  CO
CpenHeKkBaapaTUYHbIMN OTKIIOHEHWSIMM.

SD.cvvrtsrssesses e [vooe] (2 ]

B pexumax SD n REG kHonka (M+] CcooTBETCTBYET
kHonke (DT),

Haxmute KkoMBMHaLMIO [ce] [ 1] (Seh (=], yrobwi
CTepeTb CTAaTUCTUYECKYI0 NaMsTb nepes BBeAeHUEM
HOBBIX J@HHbIX.

HaxmuTe cnepgyroLyme KHOMKU Ans BBOAA AaHHbIX.
<X data> [0T]

BBeauTe AaHHble, YTo6bl BbIYUCTIUTb
myx Ix? ¥, X0, 6, 4
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Nns oToBpaxenus pesynbTata | Haxmute KHOMKM
Ty’ ] [1]
B ) (2]
" tw) (3]
¥ g (1)
xc, ] (2]
X0, _q RER

Mpumep: Bblmenutb X0y, _1, X0y, X, N, ZX, >x2
CO crneaywmnMm AaHHbIMU:

15, 14, 11, 15, 13, 13, 14,12
B pexwume SD:

[cr] [ ] (sel) (=] (Ounwerme cratucTvkm)

1561

Kaxabim pas, korga Bbl HaxumaeTte M’,

COXPaHSIIOTCS TOMbKO YTO BBEAEHHble BaMy OaHHble.

3HayeHne N = Ha aucnnee nokasbiBaeT KOMMYECTBO
BBEAEHHbIX BaMV Nap AaHHbIX.

14 [p7] 11 (BT} 15[DT_

13(p1][pT) 14 [DT] 12 [DT

CraHOapTHOE OTKIOHEHWE BbIOOPKM

X0 . =1.407885953 ENEE
CraHaapTHOE OTKIOHEHIE COBOKYTHOCTYA

X0, = 1316956719 [suse] [ 2 |[=]
CpepnHsist Bermunta (¥)=13.375 o] [ ][=]

CyMMa 3HauYeHWi JaHHbIX (Zx ) = 107 [ [2 ) [=

KonunyectBo Touek gaHHbIX (n) = 8

CyMMa KBaapaToB 3HauYeHui aaHHbIx (Zx?) = 1445

) (1) (=)
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CoBeTbl No BBOAY AaHHbLIX

e Haxmute [RBTIIET| yT10ObI BBECTU OOHM U TE Xe
[aHHble ABaXAabl.

* Haxmute L], y4yTOObl MOBTOPHO BBECTU
OfMHaKoBble AaHHble HecKomnbko pa3. Hanpumep,
HaxmuTe 100 i 115[07] yTOGBLI BBECTM 3HAYEeHUe
100 15 pas.

* Bbl MoXeTe BbINOMHATL 3TU onepauun B pasHoWn
nocnefoBaTenbHOCTU, He 00s3aTernbHO Tak, Kak
nokasaHo B NpuMepe Bbllle.

« Haxmute [~ unn [ ytoBeLI nepemewats kypcop
Nno BBeAEHHbIM JaHHbIM.

* Pepaktvpynte paHHble Ha gucnnee no6bIM
cnocobom. CTapble AaHHble OyayT 3aMeHeHbl Ha
HOBbI€ MOCIE UX BBEAEHUS U HaXaTusi KHOMKN (=1,
Takum o06pa3om, ecnu Bbl XOTUTE BbINOMHUTL
apyrve onepauuu  (BbluMCIieHWe, OTobpaxeHue
pesynbTaTa BbIMUCMEHUS U T.4.), Heobxogumo
CHayana Haxatb [ACl yTOObl BBLIATU U3 3KpaHa
oToBpaKeHUs1 faHHbIX.

* YT06bl M3MEHUTb 3Ha4YeHWe AaHHbIX, HaBeauTe Ha
Hero Kypcop, BBeuTe HOBOE 3Ha4YeHWe U HaxXMuTe
[=]. (OpHako  ecnu Bbl XOTWTe AOGaBUTHL
3Ha4yeHWe Kak  HOBYH  eauHUUy  [daHHbIX,
HeoBxoamUmo HaxaTb (07]),

e [Ona ypaneHuss  oTobpaxaemoro  3HayeHus,
HaBeauTe Ha Hero Kypcop € NOMOLLbO [a] y [+,
3aTtem Haxmute [,

» 3HayeHuss coxpaHsitoTcA B namsTn. Ecnm  Ha
avcnnee nosiBnsetca Haanuck “Data Full”, 3HaumT,
namsiTb 3anornHeHa. B Takom cniyyae HaxmuTte (=]

, YTOObI BbI3BATb CreayloLee MEHIO:
Edit OFF ESC
1 2

e Haxmute 2, 4TOObl BBINTUM ”3 onepauun BBOAA
OaHHbIX 6e3 COXpaHeHua BBeOeHHbIX 3HaYeHuN.
Mnn Haxmute 1, 4TOObI OYUCTUTL 3HAYEHUS!, HO
OCTaTbCA B pexume BBoaa.
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e Haxmute 9] 4ToBbI OTMEHNTH BBOA AAHHbIX.

B pexumax SD unm REG Henb3s oTobpaxaTb viu

peaakTUpoBaTh OMHULLI AaHHBLIX OO0 TeX Mop, rnoka
Bbl HE CMEHUTE PEXMM UMM He BbiGepuTe ApYyrom Tvn

perpeccuum (Lin,

Log, Exp, Pwr, Inv, Quad).

Perpeccusa-REG

[ns BbINONHEHUS BbLIMUCIIEHUN C perpeccuen

Heobxoaum pexum REG. Haxmute | yToBbl
aKTMBMPOBATb ErO.

* B pexumax SD n REG kHonka [Mm+] cooTBeTCTByeT

kHonke [DT].
Mpn Bbibope pexuma REG  nossnsetcs
cregytLiee OKHO:

Lin Log Exp =

1 2 3

R R IR
<+ Pwr Inv Quad
1 2 3

Haxmute umndpy (1, 2 unm 3), COOTBETCTBYIOLLYHO
HeobxoauMoMy BaM TUMy perpeccuu.

L] (Lin)

2] (Log)

3] (Exp)
[>][] (Pwr)
(102 (inv)
(»13] (Quad)

: NuHeniHas perpeccus
: Norapudmuyeckas perpeccus
: QKCnoHeHUManbHast perpeccusi

. CTeneHHas perpeccusi

: ObpatHas perpeccus

: KBapgpaTtuueckas perpeccus
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» [lepen BBeAeHMEM OaHHbIX HaXMUTE [CRf L1 [ (Scl)
=1, 4yTOBbI OUUCTUTL NAMSATL CTATUCTUKN.

* HaxmuTe criegytoLme KHOMKM ANst BBOAA AAHHbIX:
< paHHble X > '] < gaHHble Y > [oT]

» PesynbTaT BblUMCIEHMSI perpeccun onpeaensieTcs
BBEAEHUEM JaHHbIX. Pe3ynbTtaT MoXHO 0To6pasnTb
C NMOMOLLIbIO CIeAYOLLMX KHOMOK U KOMOUHALWIA:

[nsa oTobpaxeHusi pesynbtata Haxmute

" 2

> ) (1]

Ix | [2]

i [ m
Iy fw) -] (O]
Zy b (=] (2]
Txy ]

X

xa

n

.\'(Tn_1

¥

va

n-1
KoadbdbunumneHT perpeccun A

KoadduumeHT perpeccun B

C HekBapaTUYeCKMU PErPECCUSIMU:

KoadbduumeHT perpeccun r

¥

L

B
[sad

|,_|

[»][2]

v |v |v
u IT_ [v

¥

e [Ons oToOpaxeHuss pe3ynbTaToB  BblYMCHEHUS
KBaZpaTU4ecKom perpeccumn ucnonb3ynTe
crnegytome KOMGUHaLMN KHOMOK:
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[ins oTobpaxeHunsi pesynbraTta Haxmute
5x? 5] [ ] [ ][]
Ex?y i) (=) ] [ 2]
Sx¢ 50 (] (] (3]
KoadbdpuumeHT perpeccum C | [svar] (=] [ 3|
¥ (st Do ][ J [ ] [1]
¥? (sai] [ | [ [ [ ][ 2]

* BbluMCneHHbIE CTATUCTMYECKME 3HAYEHUSI MOXKHO
COXpaHNUTb B MNepeMeHHble N UCnonb3oBaTb B
BblpaXXeHUAX.

JuHeitHan perpeccus

» ®opmyna Ansa nMHenHon perpeccun — y=A+B x

o [pumep: coOOTHOLWEHME Mexay aTtmocdepHbIM
OaBrneHVeM W TeMmrnepaTypol Bo3gyxa [AaHo B
cneaywollen Tabnuue:

Temnepatypa ATmocdepHoe
BO3ayxa nasnexve
10°C 1003 mMm pT.CT.
15°C 1005 mMm pT.CT.
20°C 1010 mm pT.CT.
25°C 1011 mm.pT.CT.
30°C 1014 mm pT.CT.

Cneaywowmii  npumep OOBSACHSET, Kak paccyuTaTb
KoahhmumeHTbl POopMyIbl perpeccum M Kak MOXHO
“cnonb3oBaThb copmyny ans onpepenexus
TemnepaTtypbl Bo3dyxa Mpu onpegeneHHoM AaBreHun
(1000 mMm pT.CT.) U [paBneHve npu onpeneneHHon

Temnepatype (-5°C). Mbl Takke  onpegenum
koadbduumeHT aeTepmuHaumm (¥ 2) 1 KoBapuauuio
BblGOPKU.
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Evy—nevey
B pexnme REG. n=1
(Pexxum 3) Liliting

el (11 (Scl) [=] (oumcTka namsTn)
10100307 | . ¢

Ka)K,D,bIVI pas3 npu HaXxxatuu ﬂ COXPAaHAKTCA TONbKO

4YTO BBeAEeHHble BaMu [OaHHbIe. 3HayeHne Ha

gucnnee n = O3Ha4YaeT KONMMYeCTBO Nap AaHHbIX,
KOTOpbl€ Bbl BBEN.

15[ > ) 1005 [oT]

20> ]1010(p1)25( > ] 1011 [DT1]

30( 11014 [pT]

Koacpcomument perpecoum A=997.4 [l ][=][1][=]
KoacpdpmumeHT perpeccum B=0.56 [« [»|[»][ 2 |[=]
KoacbdmumeHT perpeccum

r=0.982607368 s (] ] 2] [=]

ATMoCcthepHoe AaBreHue npy Temnepatype -5°C = 994.6

(O[5 0 ] e [m][m][»][2][=]

Temnepatypa Bo3gyxa npu AaeneHun 1000 Mm pT.CT.

=4.642857143 1000 [sva| [ | [0 [ [ [ 1 ][=]
KoadhduumeHT getepmuHaumm

=0.965517241 Sual [ [>-][3] [=]

KoBapvauus BbI6opkn=35

L EE]=I10E=]
INorapudmmnyeckas, sKCnoHeHLUnanLHas,

cTeneHHas u obpaTHas perpeccus
* Vcrnonb3yiiTe KanbkynsTop € 9TUMM  TMNamu
perpeccum Takke Kak ¢ JIMHeNHOM (CM. BblLUe).
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» CooTBeTCTBYyOLME POPMYIbI PErPECCUM:

Jlorapucmmyeckas y = A+Belnx

perpeccus

OKCnoHeHUManbHas 5

perpeccusi y = Ase®* (Iny = InNA+BX)

CreneHHast perpeccusi
y = Ase* (Iny = InA+B Inx)

O6paTHasi perpeccusi y = A+Bel/x

KeagpaTuueckas perpeccus

» ®opmyna KBagpaTU4eCKON perpeccum —
y = A+Bx+Cx?

. Mpumep: B gaHHOM npumepe
Mbl MMEEM [eno C KBagpaTU4eckon
perpeccueri €  OaHHbIMW,  YTOOBI 29 |16
onpefenuTb opMyny perpeccun, a 53 (235
3aTeM wucnonb3oBaTb OpMyny Ans

Xi |yi

74 38.0
BbIUMCHEHUS! y (pacyeTHo® 103 (264
3Havenne Y ) npu Xi = 16 1 3HaveHne 75 T7a0
X (pacueTHoe 3HaueHue X) Npu yi =
20.
B pexume (REG):
[»][ 3] (Quad)
cr| 1] (seh (=] (oumncTka namsi)
29> ]1.6(01)50[ > ] 23501
74 ]38.0(D1] 103 [ ] 46.4 (DT
118> | 48.0[DpT]
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KoadhdpmumeHT perpeccum

A=-35.59856934 [suet] [ [ [ [ 1 ][ =

KoaddmumeHT perpeccumn

B= 1.495939414 sl ][ 2] [=]
KoaddmumeHT perpeccumn

C=-6.71629667x 107 (sos] =] [ ][ 3 ][=]

PacueTHoe 3HaueHne ¥ =-13.38281087 npu xi =

PacuyeTHoe 3HayeHue

o bwl el ] (3] (=]

T =47.14556728 npu yi = 20

20 s ][] ) (1) (=)

PacueTtHoe 3HaueHne * 2 =175.5872105 npy yi = 20

20 [sw] [P ] ][ 2][=]

CoBeTbl N0 BBEAEHUIO AAAHHbIX

Haxmute [BTI[PT] yro6bl BBECTM OAMHAKOBbLIE
[aHHbIE ABAXObI.

Haxmute [*], yTOBbI BBECTM HEOOXOAUMBIE
[aHHble Heckonbko pa3. Hanpumep, HaxmuTte 30
-1 40 [:]5 [BT] npusepeT k BBEAeHMIO Napbl

OblHHBIX {30, 40} 5 pas.

HekoTopble coBeTbl MO BBEAEHWIO [aHHbIX U3
nyHKTa CpepnHekBagpaTyHoe OTKIOHEHWe
(cM.BbllLE) TaKke MNPUMEHSIOTCA U B peXuMme
perpeccum.

[Mpwn BbLINOMHEHUUN CTATUCTUYECKUX BbIYUCIIEHUIA HE
COXpaHsiNnTe AaHHble B nepemeHHbix oT A oo F, X
unu Y. OTU nepeMeHHble MCMOonb3yTCA NNb Kak
BpeMeHHas namsaTb, NO3TOMY WX 3HAYeHUEe MOXeT
ObITb NEpenMcaHo B NPOLECCE BbIYMCIIEHUIA.
MepemeHHble oT A go F, X n Y obHynsoTcs, korga
Bbl BblbvpaeTe pexum REG u tvn perpeccun (Lin,
Log, Exp, Pwr, Inv, Quad). MNpn nepeknoveHnn c
O[JHOrO TUMa Perpeccun Ha ApPYrorn UX 3HaveHus
Takxke cTupatoTcs.
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TexHnyeckan nHcopmaums

YctpaHeHue Henonaaok

Ecnu pesynbraT BbIYMCNEHUS He TakoW, Kak Bbl

oXvaanu, UM cuctema BblAaeT OLMOGKY, BbINOSHUTE

crnegyloLme Lwarm.

1. Haxmute [ce][2 ]| (Mode) [=], YTOBbI
nepesarpysutb BCE PEXMUMbI U HACTPOWKN.

2. Y6egutecb, 4TO BBeAeHHas Bamu chopmyna unm
BblpaXkeHne, BepHbIe.

3. Bbibepute HeobGxooumbIl pexum U caenante
BbIYMCIIEHNE 3aHOBO.

Ecnu npobnema He ycTpaHeHa, Haxmute [ON
KanbkynsTop  BbIMOMHUT ~ CamMOMPOBEpPKY W  npwu
HallleHHbIX Heronagkax COTPeT BCe COXpaHeHHble
fdaHHble. Bo wusbexaHue HenpusiTHoCTel Bceraa
XpaHuTe KOMuW BaXKHOW MHopMaumn Ha oTAenNbHOM
HocuTene.

Coob6LeHnsa o6 owmnbke
Ecnn cooblieHne 06 owunbke He uc4yesaer,
KanbKynaTtop aBTOMaTU4ecku npekpawiaet paborty.

Haxmute E, 4yTobOblI YyO6paTh coobueHne 06
owmnbke, unu kHonku | =), [=! yToBbl Yy Bac Gbina
BO3MOXXHOCTb UCMPaBUTb BCE OLUMOKN B BbIMUCIIEHUN.

Matematunyeckana OLUMBKA
[ |pVI‘-WIHbI . I-’eayanaT npeBbILLaeT BbIHNCTTUTENBbHbLIN
npegen Kkanbkynstopa
Bbl BBENNK 3HavyeHune, npesblllaollee
pa3peLLeHHbIVi Npeaen kanbkynsTtopa.
3anpawmBaemas onepauusi
MatemMaTu4ecku HesepHa (Hanpumep,
nenexve Ha 0)
PeweHne < Y6eoutechb, YTO BBeEHHOE 3HAYEHUE He
npeBbIaeT  paspelleHHblid  npegen.
Ecnn Bbl ncnonb3yete nepemMeHHble B
namaTu, COXpaHeHHble 3Ha4YeHua He
AOJKHbI MpeBbilaTb BbIYUCITUTENbHbIN
npegen KanbKynsaropa.
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OLUMBKA namsTu

MpunymnHbl « O6beM BBeEHHbIX LMdp unu onepauuii
NpeBbILLIEH. Yucnoson npegen
coctaBnsietr 10 ypoBHeW, a npegen
onepauuin coctaBnseTt 24 ypoBHS.

PelwieHne ¢ YnpoctuTe BblMUCHEHME.

* Pasbente BbluMcneHne Ha 2 unu Gonee
yacren.

CrpyktypHasa OLUMBKA

MpuumHbl  «  BBegeHHoe uucno unu BbiGpaHHas
onepauusi He npuemnembl WU WUMeELT
HEKOPPEKTHYHO hopMmy.

PeweHne Haxmute 2 unm ™) yT06bI
06HOBUTL BblYMCIIEHME. Kypcop
NosIBUTCA Ha TOM MecTe, rae npousoLuna
owmnbka. McnpaBbTe owmnbKy "
NPOAOIKUTE BblYUCIEHNME.

MapameTpuyeckan OLUUBKA

MpuunvHbl +  BBedeHHble BamMu napameTpbl He
COOTBETCTBYIOT HOPME WSIN HEBEPHbI.

Pewenne Haxmute 2 wnn (=] 4yT0GBI
06HOBUTL BbIYMCIIEHME. Kypcop
NosIBUTCA Ha TOM MecTe, rae npousoLuna
olmbka. WcnpaBbTe oLmnbky "

npoaoKnTe BblYUCIIEHNE.
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Mpenen BBoaa

DyHKUMMN Mpenen BBOAa
sinX DEG | p=|y| 24 4999929999 X 1010

RAD | 0=|y =785398163.3

GRA | 0=|x| 24.9999999999 X 1010
cosX DEG | p=|x| =4.500000008 X 1010

RAD | = 785398164.9

GRA | 0=|x| 24.9999999999 X 1010
tan X DEG |Tawke kak ¢ sin X, kpome

B = (2n-1)x30
GRA |Takxe kak c sin X, kpome
x| = {2r’a—‘l)><T§E
RAD |Takxke Kak ¢ sin X, kKpome
|lxl = (2n—1)x 100

sin1 X
coslx | 0=l =1
tan't X 0=|x| =9.999999999 X 10%°
sinh X o
cosh X 0=|x| =230.2585092
sinh1 X 0= |x| =4.999999999 X 10%°
cosh’lX |0=x=4.999999999 X 10%°
tanh X 0=(x| £9.999999999 X 10%°
tanh?X | 0=|x| =4.999999999 X 10°'
LogX/InX | p<|v| =9.999999999 X 10%°
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10% 99
-9.999999999 X 10°° =x =99.999999999

X
e -9.999999999 X 10%° =x = 230.2585092
W 0sx<1 X 10%0
50
X2 <1 X 10
1/x x| <1 101 x +0
3 i x| <1 X 1010
x! 0=Xx =69 (X - uenoe 41cro)
nPr 0=n<1 X 10, 0=r=n
(n, r —uenble yncna)
1={n!/(n-r)1} <1 X 1010
nCr 0=n<1 X 10°, 0sr=n

(N, r —uenble ynucna)
1=[n!/{r'(n-r)!}1<1 X 1010

Pol(X, Y) | Il [yl £9.999999999 X 10%°

(3"2#1‘2);9.999999999 X 10%

Ree(s 8l <9 999999009 x 1099
0 : Takke Kak ¢ Sinx

\a| b, e<1 X100 Qzbc

= |x] <1 x 10100

KoHBepTauunsa AeCATUYHBbIN «>
Luecm,qecthepqubu?l
0° 0° 0° =[x| = 999999° 59°
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N Xy) x>0:-1X 10'%<ylogx <100

x=0:y>0
1
¥=0:y =" 2037 (n - uenoe uncno)

Ontako, ~1X10'%<1/y log|x| <100

X y>0:x=0
«/y -1 X 10"%0<1/x logy <100
y=0: x>0

1

y<0ix = 2n+1, 5 (n=0, n — ueroe

4u1crno)
OpHako, -1 X 10"90%<1/x log|y| <100
ablc Ob6Lee KONMYeCTBO CMMBOMOB (Lenoe

YMCIO, YNCIUTENb, 3HameHaTerb) He
[0mKHO npesbiwaTh 10 (BkoYvasn 3Hak

aenexus)
SD |x] <1X10%0 XOn  ¥Gn %, §: n=0
(REG) [y| <1X10%0 XOy_1, ¥O,_1 A B,r: n=0,1
| <1x10100

Kaxxpasa onepauma TouHa go +1 go 10 uudpbl.
OpHako, Npy BbIYUCIIEHUSIX CO MHOXXECTBOM AENCTBUN
MOrpeLHoCTb MOXET YyBenuymBaTbCcs. IOTO Takke
NMPOVCXOANT MNP BHYTPEHHUX BbIYUCIIEHUSX, B
KOTOPbIX BbINOMHSOTCA onepauumn tuna A( x¥),* y, x!,
¥, P, nCinta.

3ameTbTe, YTO MOrpeLHOCTb MOXeT OblTb Gonblue B
TouKe nepermba yHKLUK.

NocnepoBaTenbHOCTL onepauun

BbIuMCreHUs BLIMOMHATCS B CrieQyoLLeM NopsiaKe:

1. TpaHccopMaumm cuctem koopauHat: Pol( X, Y), Rec(
r,0)

2. OyHKuMM TMNa A: B KOTOpPbIX 3Ha4YeHne Heobxoanmo
BBOAUTb [0 HAXATUSI KHOMKM (OYHKLIMN.
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8

x3, x2 xBTSy

KoHBepTauus 3HaveHwuin yrna (DRGP)

. CTeneHu 1 kopHu: A(xY),
.ablc

.C I, e(ocHoBa HaTypanbHoro norapudma), roe

€CTb YMHOXeHue C Uucnosib3oBaHMemMm Ha3BaHUA

namatn unu nepemenHon: 21, 3e, 5A, MA, n T.4.

. ®OyHKUMM TMNa B, B KOTOPbIX KHOMKY YHKLMK

HEOBXOANMO HaXaTb [10 BBEAEHUS 3HAYEHNS.
Vv, ¥, log, In, €*, 10, sin, cos, tan, sin't cos™?,
tan’l, sinh, cosh, tanh, sinh’, cosh®, tanh™, (-)

. YMHOXeHve fo dyHkumm Tuna B:

2./3, Alog2, n T.a.

. MepectaHoBku n kombuHaumm: P, , ,C,
9.

X, =

10. +,-

B BblpaXeHnax, rae [ABa KOMMOHEeHTa WUMeRT
OfIMHaKOBbLIN npuopurer, BblHUCIieHne
BbINOJSIHAETCA CnpaBa HaleBo.

e*In V120 — ¢* (In(v120))

Bce gpyrve onepauun 6yayT BbIMOMHEHbI cnesa
Hanpaso.

BbluncneHusim B ckobkax oTaaeTcst npuoputer.

Ecnn  BbluMcneHne  codepxwuT  napametp  C
oTpuuaTenbHbIM  YACMIOM, 3TO  OTpuuUaTenbHoe
4YMCMNO [AOMKHO 3aknoyaTbecsl B CKOOKM. Tak kak
3HaK MUHyC (-) cuuTaeTcs dyHkumen Tuna B,
HYXHO ObITb  BHMMaTenbHee, Korga Takue
oTpuUaTenbHble Yncna BXOAAT B COCTaB (DYHKLWN
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TMNa A, CTENEHN 1NN KOPHS.
Mpumep: (-3)* =81
-34=-81

Mamatb Stack

“Stack” — 910 obracTtb namaTM Ans BPEMEHHOro
XpaHeHus 3HadeHun (4ncnosasi stack namsTb) K
nopsigka BbIMONHEHMs onepauui  (stack namsaTb
onepauuii) BO BpeMs BblYMCEHUA. YucnoBas namaTb
MMeeT MakCMMarnbHyt0 BMecTuMocTb — 10, B TO Bpemst
KaKk namMaTb onepauui  UMeeT  MakCUMarnbHy
BMECTUMOCTb 24. Ecnu BblMMCIIEHME NpeBbilIaeT
BMECTMMOCTb NaMsATW, nosiBuTCA coobuieHne o6
OLWWMBKE namstu.

Mpumep:

2X ((3+4X(5+6)+7)=8)+9=

oI

12 56 7

GICICIEC]RS)
o o B w| N

N| O A WIN|P
+ —| x| +|~[~] x

* BblunicneHve GyaeT BbIMOSHEHO B COOTBETCTBUM C
nocnegoBaTenbHOCTLI0  onepauui,  onucaHHom
Bbille. Bo BpemMsl BblMMUCIEHUA YMCIOBas NamsiTb 1
namsTb onepauuin OYnLLaTCS.
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ABTOMaTUYeckoe 3Heproc6epe)KeHV|e

Ecnu kanbkynsitop He ucnonbayetcs 6onee 5 MUHYT,
OH aBTOMaTM4yeckum oTkmoumutcs. Haxmute [ON
YTOGbI BKMIOYUTL Er0 CHOBA.

3ameHa 6aTapeun

Kanbkynstop nuTaetcsas OT comnHeyHon OaTapen u
G6aTapen TabneTo4yHOro Tuna.

Kak Tonmbko paucnneni HaunHaet TYCKHETb, nopa
MEHATb 6aTapero. nOTyCKHeHVIe pucnnea rosoput o
TOM, 4YTO 3apsna B GaTapee OCTanocb coBcemM marno.

1. Haxmute ans sblkntoveHns (OFF).

2. OtkpyTTe ©6ONT, KOTOPbIA [EPKUT  KPbILLKY
6aTapewn, a 3aTeM CHUMUTE 3TY KPbILLIKY.

3. BbiTawmre ctapyto 6atapeto.

BcTaBbTe HOBYtO GaTapeto NOCoOM BBEPX.

5. lNocTaBbTe KPbIWKY Ha MeCTO M 3aTaHWTe ee C
nomMolLublo bonTa.

6. Haxmute cnepyioLme KHOMKW, YTOGBI
nepesarpysuTtb BCE PeXUMbl U HACTPONKU:

(c&) (2] (Mode) (=]

>

37



TexHU4Yeckue XapaKTepucTtukumn
MuTaHue:

» CornHeyvHas b6aTapes: BCTpOEHa B NEpeHIo naHenb
KanbKynsTopa

» barapes: OpgHa (1) wenoyHass  BaTapes
Tabneto4yHoro Tuna (LR44)

Cpok rogHocTM OaTapewu: pexvm  oXxuaaHus
(BKMIOYEH, HO BbIYMCIIEHUS HE BbIMOMHAOTCH) —
okono 3-x net; B BbIKMIOYEHHOM COCTOSIHUM -
oKoro 5 ner.

Pasmepbl:  147.0x 77.2 x 15.0 mm (M3genve)
149.5x82.2 x 19.5 MM (C KpbILLKOW)

Bec: 93r (3genve)
123r (C 3aLUMTHOMN KPbILLKOW)

Pabouas Temneparypa: 0°C ~ 40°C
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HopmaTuBHble ykasaHus

HopmaTtuBHble yka3zaHusi EBponeickoro Cotosa
Mpoaykums, mapkuposaHHas 3Hakom CE,
TpebyeT BbINONHEHWS crneaytowmx ykasaHuii EC:

e [lnpektuBa EC no HW3KOBOMbTHOMY
anekTpoobopynosaHuto 2006/95/EC
e [unpektuBa no 3NeKTpoOMarHMTHON

coBmecTtumocTu 2004/108/EC
e [lypekTvBa NO  3KONOTMYECKOMY  AW3aNHYy

2009/125/EC, npu Heob6xoanmocTu
CootBeTtcTBue CE npoaykrta 4encTBUTENBHO TOMNBbKO
npu npasunbHon mapkupoBke CE Ha aganTtepe ot HP.
CooTBeTcTBUE 3TUM avipekTiBam o3HavaeT
npaBuMbHOE  CriefoBaHWE  FapMOHM3MPOBaHHBLIM
EBponetnckum ctangaptam (Esponerickum Hopmam),
nepeumncrieHHbIM B Ceptudmkate Cootsetctaust EC n
yKa3aHHbIMW KomnaHueid HP ana npoaykumu wnu
NVHEWVKN  MPOAYKTOB,  AOCTYNHbIX  (TONbKO  Ha
aHrmuckoM  §3blke) NGO B JOKYMeHTauuum K
npogykty, nunbo Ha cante www.hp.eu/certificates
(BNMWKTE Ha3BaHWe NpoAdyKTa B MOUCKOBOW CTPOKE).

CooTtBeTcTBUNE o6o3HaveHo OA4HUM n3
noaTeepXxgaroLwmx 3HakoB Ha NpoayKUnn:
Ons HeTeneKkoOMMYHUKaUMOHHbIX NPOAYKTOB U

c € TENEKOMMYHUKALMOHHBIX MPOAYKTOB, YHUMM-

umpoBaHHbIx EC, Takux kak Bluetooth®, ¢
KaTeropwen mowiHocTv Ao 10 mB.

[Ona  HeyHudmumpoBaHHbix EC Tene-

KOMMYHMKaLMOHHBIX ~ NPOAYKTOB  (ecnu
npuemnemo, 4-3Ha4yHbIN HoMep
HOTUPULMPOBaAHHOTO OpraHa BCTaBnss-
etca wmexgy CE wu ! (3Hakom

BOCKINMLAHUS).

nO)KaﬂyVICTa, O3HaKOMbTeCb C HOPpMaTUBHbLIMU
yKasaHuaMU Ha NpoayKTe.

KoHTaKT B criyyae pelleHnss HopMaTUBHBIX Aer:
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Komnanua Hewlett-Packard GmbH, Dept./MS: HQ-
TRE, Herrenberger Strasse 140, 71034 Boeblingen,
GERMANY.

SAANOHCKUN TEKCT

ORI, 7SABIMERNERT T, COERI, RERBTER
THIELEEMELTVWETY, COBRBFFIAPTLEY 3 - BERIIC
FELTERSSE, BEMBES|ERITIENBIET,

R AR CHE->TELVEYEVWELTTFEW, VCCI—-B

Kopewnckun Tekct Knacc B

.ﬂl 2= IHWEEBI)ISE BAIHE g INEM F
ZF NAWMM MBSl HE S22 Gl 2E ANUM A
8 5 AsUc
Marepuansi n3 nepxnopara Moryt
notpe6oBaTb 0coboro obpatieHus

82 212
(OHE 2 WEEL200)

3anacHasi 6atapes OaHHOrO KanbKynstopa MOXeT
codepxaTb nepxropar, KoTopblii TpebyeT ocoboro
obpalleHnss npu yTUnM3aumMm unuM 3axOpOHEHWW B
KanudgopHun.

YTunusaumsa Hepaboyero o6opyaoBaHus
nonb3oBaTensiMMN YacTHbIX CEKTOPOB B
EBponerickom Cotrose
[aHHbI  CMMBON  O3Ha4aeT, u4To
NPOAYKT Henb3s BblKMAbIBaTb
NpUBbLIYHBIM CNOcoGoM B Mycop. Bbl
OOJIKHBbI nogymats 0  3awure
300pOBbsl YernoBeka U OKpyXxaroLlen

cpenbl.  [Moatomy nepepavte
HEHYXXHOe obopynoBaHue B
_ COOTBETCTBYHOLLEE YyYpexaeHue aOns
nepepaboTku 0TX00B
3NEKTPUYECKOr0 U 3MEeKTpoHHoro  Buaa. 3a
AONOMHUTENbHON nHdopmaumen, noxarnyncra,

CBSDKMTECH CO ChneumanbHbIM LEHTPOM YyTUNM3aLmu
unu nocetuTe canT http://www.hp.com/recycle
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XumMuyeckue BellecTBa

Komnanna HP obssaHa npegoctaBnaTb CBOWM
KNMUeHTaM MHGOPMaLMIo O XMMUYECKUX BeLLecTBaXx,
CoAepXallMxca B U3genun, Kak atoro Tpebyer
neranbHble  NonoxeHusi, Takve kak REACH
(Permament  EC  Ne1907/2006  EBponevickoro
MapnameHta w©n  Coseta). WHdopmaumio o
XUMUYECKMX  BeLLecTBaXx, copepxalumxcs B
npoaykte, Bbl MOXeTe HaWTu Ha  caunTe
www.hp.com/go/reach

KuTaickoe orpaHu4yeHue mcnonb3oBaHUA BpeaHbIX
BellecTB

FRONTNERESTRGERERE
PR (LI REPEFOENTROR)

AEERERALR
e WEY Ridg WCd  ARE sEmx  SE-Em
(cevny [ (PBDE)

FCA - ] ] ) [] o

0 EFENENERREEBARNEESHG0y REEST 113632008
HANESERNRLT

A REENENENRESEEASASE-SEOHTSTREEST11363-2006
FRAESNEARER,

W ERERSR@RoHSER

IEEREL0IT1AEATRICBARFEMEAREWFEEN200295EC

2 GENERRBLSYFRRATAEENIANARRERS &S
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