NabopatopHas pabota Ne 2
ANEKTPOHHBIE TABNTULbI: MATEMATUYECKUE U
CTATUCTUYECKUE ®YHKLUUN

lleJlb paﬁombt: OCBOCHHE HABBIKOB BBIYMCJICHUM C IOMOIILI0 MATEMATUUYECKUX U

CTaTUCTHUYCCKUX (i)yHKHI/II\/’I, IMOCTPOCHUS ANarpaMmabl JIA aHAJIW3a JaHHBIX.

3agaum padoThI
1. Tlo3HaKOMHUTBHCA C MATEMATUYECKUMH U CTATUCTUYECKUMHU (DYHKITUSIMHU.
2. Hayuutbcs ctpouts nuarpammy (rpaduk).

3. Hayuutbcsa npuMeHSTh QYHKIMU 7151 pACUETOB B DJICKTPOHHBIX TAOJIHUIIAX.

IlepeyeHnnb o0ecneynBAOIIMX CPEACTB
3aganus 1a00paToOpHON pabOTHI BBIMOJIHAIOTCA B 3J1€KTpOHHOU Tabiuue MS Ex-

cel 2013 u BbI1LIE.

OO01mme TeopeTHYecKne CBeICHUSA

OYHKIIMU — 3TO CTaHAapTHBIE (OPMYJIbI, KOTOPhIE 00ECTICUNBAIOT BHITIOJHEHUE
ONpE/ICNICHHBIX ICMCTBUI HAJl 3HAUEHUSIMHU, BHICTYNAIOIINMU B KQUECTBE apI'yMEHTOB.
OYHKIIMN MOXXHO MCTIOIH30BaTh JJI HEIIOCPEACTBEHHBIX BBIYMUCICHUIN U TSl TPe00-
pa3oBaHUsl YUCEJl, HAlpUMeEp, IJIsl OKPYIJIEHUS, JJIsl MOMCKAa 3HAYEHHM, CpaBHEHUS
UT. 1.

Ji1st paboThI ¢ GYHKITUSMHU CYIIECTBYET CIIEIIHATILHOE CPEACTBO — Macmep ¢hyHk-
yuti. JInamoroBoe okHO Macmep ghyHxkyuil MOKHO 3aIlyCTUTh Ha BKIaaKe Dopmyibl
Wi KHOTIKOH fy B cTpoke ¢opmyn. B oTKphIBIIEMCS THATOrOBOM OKHE BBIOMpPACTCS
HY’KHas KaTeropusi u Tpedyemast Gpyukmus. Jlanee B okHe Apeymenmul (pyHKyuu 3ana-
IOTCS JIAaHHBIC JIJIS pacyeTa (CIUCOK apryMEHTOB).

Kaxnas dynknus, kak 1 Gpopmyiia, HaYMHAETCS CO 3HaKa PaBEHCTBA (=), gayee
yka3zbiBaerca umst Gynkiuu (Hanpumep, CYMM). Tlocne uMeHn pyHKUIHUU MUITYTCS
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JIB€ CKOOKH, KOTOPBIE COIEpKAT apryMEHThl QYHKUUU. APryMEHTOM (DYHKIIUU MOMKET
OBITh YMCIIO, TEKCT, JOTMYECKOE 3HAUYEHHUE, MACCHB, 3HAYEHHE OIIMOKH, CChUIKA Ha
aueiiky. B kadecTBe apryMeHTOB HCIOJIB3YIOTCSl TaKKE€ KOHCTAHTBI, (POPMYJIbl, WU
¢ynkuuu. Taxxe ecTb QyHKIUHU, HE COJIepKalllie apryMeHThl, Hanpumep, [TH().

Hcnonvzosanue mamemamuueckux ynkyuii

Cpenn MarematnyeckuX (yHKOuN HauOoyiee 4acTO HMCHOJb3yeTcs (YyHKLIHUU
cymmbl (CYMM), npoussenenust (ITPOU3BE]]), okpyrinenus uncen. Takxke BaxXHYIO
pouib urpatot Tpuronomerpudeckue pyukunun SIN(wucno), COS(uucno) 1 TAN (uucno),
B KOTOPBIX apryMEHT 4uC/10 — 3TO YrOoJl B paJiMaHax, JJisi KOTOPOro ONpeessieTcs 3Ha-
YeHue PyHKIUU.

Ecnu yron B TpuroHomerpuueckux (yHKUMAX 3a7aH B Ipajycax, €ro Cieayer
IpeBapuTEIBHO MPeoOpa3oBaTh B paguaHbl MyTeM YMHOXeHUs ero Ha [1H()/180 nnu
ucnoib3oBanuem ¢yuxkuuu PAJUAHBI.

Ha nucte 1 paccMoTpum mpuMep HCmosib3oBaHus GyHKIuH SIN(X) U QyHKIMA
OKPVYTJI(), OKPYT'JIBBEPX(), OKPYTJIBHI3().

CocTaBuTh TaONHUIly 3HAUYCHUH PYHKIUHU ¥ = SIN(X) A5 X, IPUHAICHKAIIECTO OT-
pe3ky [0°, 60°], 3nauenue X u3mensiercs ¢ marom h = 3°. B cronbuax D, E, F nmpencra-
BUTH pe3yJIbTaT BEIYMCICHUN C UCTIOJIb30BaHUEM (PYHKIUI OKpyTriaeHus ynuces. OKpyr-
JICHHE MTPOBOAMTH C TOYHOCTHIO JI0 3 IECATUYHBIX 3HAKOB (Tadi. 1).

[Toctpouts rpaduk Gyukuun y = sSin(x).

Tabnuya 1
Pacuer 3HaucHuit pynkmn y = Sin(X)
rpaychl paMaHbl y OKpPYIJI OKPYIJIBBEPX OKPYIJIBHU3
0 =paauanbi(A2) | =sin(B2) | =oxpyra(C2;3) | =okpyriseepx(C2;3) | =okpyriuu3(C2;3)
3
60
Pewenue.

Cronben A He0OX0AUMO 3aMOTHATH 3HaUeHUAMHE OT () 10 60, HCTIOIB3YS BO3MOXK-

HOCTH aemo3anojiHierusd NIl HHCTPYMCHTA HpOZp@CC‘Mﬂ.



B sueiike B2 BbI3BaTh Mactep (QyHKIMil. BriOpaTh kateroputo Mamemamuue-
ckue, B cnucke Hailtu pynkuuto PA/[MAHBI nis nepeBoja yriia u3 rpaaycoB B pajiu-
aHbpl. B cremyromnieM quanoroBoM OKHE ykasath ajapec suciiku (A2), mist KOTOPOW BbI-
MIOJTHSETCS orepanus (¢ MOMOIILIO BBIICIICHUSI MBIIIBIO WJIK HAOpaB Ha KJIaBUAType).

BrimonauTs aBTo3anoiaHeHne ssueek ot B2 mo B22.

AmHajiornaHelie ﬂGﬁCTBHﬂ BBITIOJIHUTD OJIA CTOJI6I_[a C , BBIYHMCJIMB 3HAYCHUA q)YHKL[I/II/I

o gopmyste y=sin(x) (puc. 1).

A ] C D E F
1 §| Mpagyce PagraHbl ¥ OEPYTA  OKPYTNBBERPX OKPYINEHKM3I
2 0 0 0 0 0 0
3 3 0,052359878 0,052330 0,052 0,053 0,052
4 6 0,104719755 0,1043285 0,105 0,105 0,104
] 9 0,157079633 0,1564345 0,156 0,157 0,156
5] 12 0,20943951 0,2079117 0,208 0,208 0,207
7 15 0,261799388  0,258819 0,259 0,259 0,238
8 18 0,314159265  0,3059017 0,309 0,31 0,309
9 21 0,366519143 0,3583679 0,358 0,359 0,338
10 24 041887902 0,40673660 0,407 0,407 0,406
11 27 0,471238898 0,4539905 0,424 0,454 0,433
12 30 0,523598770 0.5 0.5 0.5 0.5
13 33 0,573958653  0,544639 0,545 0,243 0,544
14 30 0,628318531 0,5877853 0,588 0,588 0,587
15 35 0,080073408 0,6293204 0,629 0,63 0,625
16 42 0,733038280 0,0091300 0,669 0,67 0,669
17 43 0,7833%98163 0,7071068 0,707 0,708 0,707
15 48 0,837758041 0,7431448 0,743 0,744 0,743
19 51  0,89011791% 0,777146 0,777 0,778 0,777
20 54 0,942477796  0,805017 0,809 0,81 0,805
21 a7 0,994837674 (0,83867060 0,839 0,839 0,838
22 60  1,047197551 0,8660254 0,866 0,867 0,866

Puc. 1. CocraBnenHnas Tabiuia 3HaueHUN QyHKImn Y = SiN(X) 6€3 OKpyTJIeHUS U ¢

UCTIOJIb30BaHNeM (G YHKITUN OKPYTICHUS YHCEll

B cronbnax D, E, F HeoOxonuMo 1mipeicTaBuTh BRIYUCIICHHBIE B cToJ10me C 3Hade-
aus pynkiun ¢ momonrsio pyakmuii OKPYTJI(), OKPYTJIBBEPX(), OKPYTJIBHI3()

C OKPYIJICHHEM JI0 3 JECATUYHBIX PA3PSAOB.



1. @ynknus OKPYTJI() okpyrisieT yuciao 10 yKa3aHHOTO KOJIMYECTBO JECATUY-
HBIX pa3psaoB. Jpyrumu cioBamu, 0TOpackiBaeT HUPPbI MEHbLIUE S5, a U PBI, HAYH-
Has ¢ 5 1 OoJiblle, OKPYIJISET O CAEAYIOIIEro pa3psaa.

2. ®yuxuusa OKPYTJIBBEPX() okpyrasiet unciio 10 Oauxaiiiero 00blero no
MOJIYIIO.

3. ®ynkuus OKPYT'JIBHU3() okpyrisier ynciao A0 OamKaiiliero MEHbIIEro mo
MOJIYIIO.

Jist aHanu3a TaOJUYHBIX JAHHBIX MOXKHO MCIIOJIb30BaTh UX rpaduyeckoe npe-
ctaBienue. B Tabnaumunom mporeccope MS Excel MokHO HCITIONIb30BaTh MHOYKECTBO
Pa3TUYHBIX TUIIOB JUArpaMM, MPUYEM KaXKJIbIil TUI COAEPKUT HECKOJIbKO (hopmMaToB.
Kaxxnplil TvI uarpamMm CIy>KUT JIJIs1 OTPEICIICHHBIX LIeJIeH.

Tunsl auarpamMm: rUCTOrpaMmbl, TpaduK, KPYroBble, JIMHEWYaThie, TOUCUHbIC
UT. .

[TocTpoenue auarpaMmM MOKHO BBITIOJIHUTD C MOMOIIBIO MacTepa quarpamm (Pe-

KOMEH/IyeMbI€ IharpaMMbl) HJIM BEIOpAB HYKHYIO TUKTOIpaMMY Ha BKJIajke Bcmaeka

(puc. 2).
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Pekomengyemsie L CeogHan
ANErpamMme L RIS AWarpamma -

Aduarpammel P

Puc. 2. O6nacts [Inarpammel Ha JlenTte

OcCHOBHOM O0BEKT IUArpPaMMbl — PSIJ] JAHHBIX. P JaHHBIX — 3TO COBOKYITHOCTD
JAHHBIX, COJIepKaIlasi KOJIMYECTBEHHbBIE XapaKTePUCTUKN OOBEKTa. DTH JTaHHBIE CO-
JIEp>KaTCs B OJTHOM M3 BEKTOPOB (B CTOJIOIE UM B CTPOKE), COCTABIIAIONINX TAOIHILY.
B xadecTBe nMeH psanoB naHHBIX EXcel ucmons3yeT 3arosioBku cTOIOIOB WIIH CTPOK
naHHbIX. IMeHa psiioB oToOpakatoTcst B jereHae auarpaMMbl. C MOHATHEM «PSbI
JAHHBIX» TECHO CBA3aHO IMOHATHE «KATETOPUHU JAHHBIX», OTPAXkAIOIIEe KaueCTBO
(cBoiCcTBO) 3neMeHTOB B psay. Kak mMeHa ocu kareropuii Excel mcmonbssyet 3aro-
JIOBKH T€X CTOJIOLIOB WJIM CTPOK TaOJIUIIbI, KOTOPbIE HE UCIIOIB3YIOTCS B KAUECTBE Psi-

JIOB JTaHHBIX.



Jpyrumu o0beKTaMH TUarpaMM SIBISIOTCS:

1) nereHnma — TEKCT, MACHTUDUIMPYIOUIHMIA OTICITBHBIC JIIEMEHTHI TUarPaMMEI;

2) 0Ch — OJTHAa U3 CTOPOH auarpammsbl. [1o ropu3oHTaIBHON OCH OOBIYHO OTOOpa-
KAIOTCSI KAaTeTOPUH W/WIK Ha3BaHUA psAoB. [1o BepTHKaIBHON OCH — JTaHHEIE,

3) ceTka — MHOYKECTBO JIMHHM, SBJISIFOIIUXCS MTPOJIOIDKCHHEM JCICHHS OCEH, KO-
TOpBIE CIIOCOOCTBYIOT JIydIlIEeMy BOCTIPUSITHIO JAaHHBIX HAa TUarpaMMe U 00JIerdaroT uX
ananu3. Kpome Toro, ceTka nomoraer onpeaeanTb TOYHOE 3HAU€HHUE TaHHBIX.

Omanvl coz0anus Ouazpammol.

1. JIns mocTpoeHHsI auarpaMMbl HEOOXOJIMMO BBIICTUTH WCXOJHBIC JTaHHBIC
(Hanpumep, 3HaueHUs1 QYHKIHH).

2. Ha Bxmanke Bemaexa B Tpynne Juacpavmsi BEIOpaTh TUT AuarpaMmbl. Ha Te-
KyILIeM JIucTe OyeT MOoCTpoeHa Auarpamma.

3. Hactpouts 3Hauenwst ocu X. st aToro HaxaTh «BbIOpaTh JaHHBIE» Ha
BKJIaJike KoHcmpykmop Wiv yepe3 KOHTEKCTHOE MeHI0. B mosiBuBIIeMcst OKHE U3Me-

HUTH TIOJINKMCH TOPU3OHTAIBHOM OCH, BBIIENUB UX Ha Jucte (puc. 3).

MoANKCK rOpU3IOHTANEHOW OCH [KAaTErOpKK)

G* M3MEHNTE

=] 1
2

Puc. 3. IsMmeHeHue 3HaUEHUN OCH X

4. Bxnaaka Koncmpykmop TO3BOJSET yKa3aTh HA3BaHUE JUATPAMMBbl, BKIIFOUUTh
JIETEH]Y, CETKY U IPYTHE DJIEMEHTHI TUarpaMmMsl (puc. 4); TakKe MOKHO HCTOJIb30BaTh
KOHTEKCTHOE MEHIO.

5. Bxnaaka @opmam 103BONSET W3MEHHUTH (opmMaT o0O0JACTH JHATrPaMMBI

(HacTpoiiku odopmiteHuns) (TaKKe MOKHO UCIOJIb30BaTh KOHTEKCTHOE MEHIO).
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Puc. 4. Knonka «J[06aBUTh 2JIeMEHT AUarpaMmbl» Ha BkjIagke KoHCTpykTop

Jlnst moctpoenus rpaduika GpyHkimu Yy=Sin(X) He0OOXOAUMO BBITIOJIHUTH 3 IIara:

1) BBIACIUTD UCXOAHBIC 3HaYeHHs PyHKINHU B siueiikax C2:C22;

2) epeiiTi Ha BKIIAAKy Bcmaska,

3) Ha)XaTh Ha KHOMKY Bcmasums epaguk B rpyiine JJuazpammsi ¥ BbIOpaTh THII
auarpammel Jlunus (puc. 5).

Ha Texymem nucre OyaeT pa3MenieHa nuarpamma (puc. 6).

Coznannyto quarpammy (rpaduk) Tpedyercs HaCTPOUTb.

3aganum Ha3BaHue quarpaMmsl «I'paduk GyHkimu y=sin(X)» (yka3piBaTh 0¢3 Ka-
BBIYEK).

Jlanee HacTpouM MOJAMHUCH OCU X. sl 3TOro Hy*)HO BwuiOpamv OanHbie B KOH-
TEKCTHOM MEHIO, Ha)KaB MPaBOW KHOIMKOW MBIIIH B TIOOOM MecTe quarpaMmbl. OTKpO-
€TCsl IMAJIOTOBOE OKHO BbulOop ucmounuxa dannsix. B HeM B IpaBoil 4acTh HAXOIATCSA
lloonucu 2opuzonmanvuou ocu. HaxaTb KHONKY M3meHums W BbIOpATh AHANa3oOH
sueek A2:A22, Tie HaXOAATCs 3HAUCHUS apryMeHTa GyHKITUH, MPECTaBICHHbBIC B Ipa-

nycax. [logTBepauTh ycTaHOBIEHHBIE TapaMeTphl (puc. 7).



[lonyueHHyI0 nUarpaMMy MOXHO pPa3MECTUTh Ha OTACJIBHOM JIUCTE padoueit
KHUTH, TIPEJHA3HAYCHHOM TOJIBKO JJIs 1uarpaMMmsl. J{Jis aToro Ha Bkiaake Koncmpyx-
mop HYXHO BbIOpaTh [lepemecmums ouazpammy, nanee Pazmecmums ouazpammy Ha

omoenvrom nucme [uaepamma 1 (puc. 8, 9).

-
Daiin Home PazmeTka cTpaHnLbl Dopmynbl JaHHbie PeueHsnposadne Bug

= & > = -l - ]
Ceoanan PekomeHgyemble Banua WManwocTpaumm Haacrpoiikn  Pegomen ’ . . CeogHan
Tabnuua ceogHble TaBAnLs pammel ', - - ‘)’L:\ T gwarpanma v

TaBanybl 2 3 Awnarpammel P
c2 = £ || =SIN(B2)
A E C D E F G H
1 | Mpamycobl PagmnaHbl ¥ OKPYTN  OKPYTNBBEPX OKPYTABHKMZ
2 1] 0 0 1] 1]
3 3 0,052359878| 0,052336 0,052 0,053 U0 ’|
4 6 0,104719755| 0,1045285 0,105 0,105 0,104
5 9 0,157079633| 0,1564345 0,156 0,157 0,156
6 12 0,20943951| 0,2079117 0,208 0,208 0,207
7 15 0,201739388| 0,258819 0,259 0,259 0,258
8 18 0,3141592685| 0,309017 0,309 0,31 0,309
9 21 0,366519143] 0,3583679 0,358 0,359 0,358
10 24 0,41887902| 0,4067366 0,407 0,407 0,406
11 27 0,471238398| 0,4539905 0,454 0,454 0,453
12 30 0,523598776 0,5 0,5 0,5 0,5
13 33 0,575958653] 0,544639 0,545 0,545 0,544
14 36 0,628318531) 0,5877853 0,588 0,588 0,587
15 39  0,680673408| 0,6293204 0,629 0,63 0,629
16 42 0,733038288| 0,6691300 0,669 0,67 0,669
17 45  0,785398163| 0,7071068 0,707 0,708 0,707
18 48  0,837758041| 0,7431448 0,743 0,744 0,743
19 531  0,890117919| 0,777146 0,777 0,778 0,777
20 54 0,942477798| 0,809017 0,809 0,81 0,809
21 57  0,994837674| 0,3386700 0,839 0,839 0,838
22 60  1,047197551) 0,8660254 0,866 0,867 0,866

Puc. 5. Co3nanue nuarpammel (rpaduka)



HassaHnwme gmMarpammbi
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Puc. 6. Co3gannas quarpamMmma
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Puc. 7. Hactpolika noanucei ocu X
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Crpoka/ Beibpate  Vsmenwte Tin | [Nepemecti
cTonBey JaHHble | AWarpamMmib AWarpamny

JdaHHble Tun PacnonoxeHme
| M 8] P Q | R 5 T | U
o O O
lpadwmk dyHKUMKM y=sin(x) +
1 Py
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Puc. 8. Ilepemenienre nuarpaMmmbl

- o
| nEpEMEI.IJ,EHIr‘IE auarpaMmil M

PazmecTuTe guarpammy:

@) Ha OTABNEHOM NWCTE: |,ﬂ,HEFpEMMEl

m (7} Ha uMerwWwemMca ancTe: |J'|Ir1l:.'l‘1 |Z|

I QK I[ OtmeHa ]

Puc. 9. Pazmelenne nuarpaMMbl Ha OTAEJIBHOM JIUCTE

[ToctpoeHnsriit rpaduk GpyHKIHH Y = SiN(X) mpeacraBieH Ha puc. 10.



Mpaduk dyHKLMK y=sin(x)
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Puc. 10. IToctpoennsiii rpaduk ¢pynkuuu y = Sin(X) mpu X€[0; 60]

Bce HacTpoiiku nuarpaMMbl pacrosoKeHbl Ha Jlewme B JIByX KOHTEKCTHBIX
BKIaikax Koncmpykmop n @opmam. CaMOCTOSATENBHO M3YyYUTE BO3MOXXHOCTH KO-
MaH]l B 3TUX BKJIaJIKaXx.

Hcnonvzosanue cmamucmuueckux yHKyuti

Cratuctuyeckue QyHKIIMH UCTIOIB3YIOT JUIsl aHAJIW3a JTaHHBIX B 00JIacTH Mate-
MAaTHYECKOW CTATUCTUKUA U TEOPHUU BEPOSITHOCTEM.

Ha mucte 2 paccmoTtpum npumep ucnonb3oBanus ¢pyaknuii CP3HAY(), MUH(),
MAKC(), HAWUBOJIBIIINI(), HAUMEHBIINI(), CYET(), CYET3(), CUMH-
TATBITYCTOTBI().

HcxoaubiMu 3HaYEHUSMH ISl CTATUCTHYECKUX (PYHKIUN OyayT 3HAUCHUS B
sueiikax C2:C22 na nucre 1.

JIns1 HaXOXAEHUS MAKCHMAJIBHOTO U MHUHUMAJbHOTO 3HAUYEHUS U3 PsJa YHCElN

npuMensitoT Gpyukunu MAKC() u MUH().
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B sueitke A2 HaiiieM MaKCUMajJbHOE 3HAUYEHHE C TOMOIIBIO (HOpMYIIbI
=MAKC(JIuct1!C2:C22) wnu ¢ momompio MacTepa (Gopmys, BbIOpaB (YHKIHIO
MAKC() B rpynne Cmamucmuueckue. Aprymentsl ¢ynkuuu MAKC (quamnaszon
SIYEEK) MOKHO BBIOPATh C MOMOIIIBIO MBIIIIH.

B sueitke B2 Halimem wMakcuMagbHOE 3HAUYEHHE C TOMOIIBIO (HOpMYIIbI
=MUH(JTuct1!C2:C22) nnu ¢ nomomibto mactepa popmyi, Beiopas pynkimo MUH()
B rpynne Cmamucmuyeckue.

B cayuasix, korga tpedyercs HallTH He camoe 0oJiblioe (MajeHbKoe) 3HaUeHHe, a
3Ha4YE€HHUE, KOTOPOE 3aHUMAET OMPEICIICHHOE TIOJIOKEHNE B Py NaHHBIX (HapUMeED,
TpeTbe 10 BEIMYMHE), MOXHO HcIHonb3oBaTh GyHkimun HAWBOJIBIINN() wu
HAUMEHBIITU().

B siueitkax C2, C3, C4 Haiinem BTOpoe, TPEThE M YETBEPTOE HAUOOJIBIIIEE IO BE-
JNIMYMHE 3HAYCHHs ¢ noMomibio hopmynsr =HAUBOJIBIIN(JIuct1!C2:C22;K), rae
K — no3unus (HaunHas ¢ HauOoJbIIeH) B MaCCUBE WM Iuarna3oHe. B kauecTBe aib-
TEPHATUBBI MOXHO MCIOJIB30BaTh Mactep (Popmys, B KOTOPOM BHIOpaTh (PYHKIIHIO
HAUBOJIBILINWINI() B rpynte Cmamucmuueckue.

B suetike D2, D3, D4 naiinem BTOpO€, TPEThE M YETBEPTOE HAMMEHBIIIEe 0 Be-
JTHYHHE 3HaYeHus ¢ noMomipio Gopmymsl =HAMMEHBIINH(JIucr1!C2:C22:K), riae
K — nmo3unus (HaurMHasi ¢ HAUMEHBIIIEH ) B MaccuBe. B kauecTBe albTepHATUBBI MOKHO
HCIIOB30BaTh MacTep GopMyI1, B KoTopoM BbIOpath dyrknuo HAUMEHBIINNI() B
rpynne Cmamucmuyeckue.

J11st BBIYMCTIEHUS CpeTHET0 apu(PMETHUECKOTO 3HAUYEHUS HCTIONB3YEeTCsl (PYyHKITUS
CP3HAY(). Paccunrtaem cpenHee apuMETHICCKOE 3HAUCHUE 110 UCXOIHBIM JTAHHBIM
B quanaszone C2:C22 na mucte 1. PesynbpraT momectum B stueiiky E2. Jlist aToro Boc-
noJib3yemcs MactepoM GyHkiui min HanwmeM Gopmyiny =CP3HAY(JIuctl!C2:C22).

Jliist onpeieNIeHnst KOIMYECTBA STYEEK, COACPKAIINX YUCITOBBIC 3HAUCHUS, TIPUME-
asercs pyakrms CUET(). ITocuntaeM, ckombKo stueek n3 auanaszona A1l:E5 Ha mucte 2
cojiepsKaT YHMCIOBbIe 3HAUeHHUs ¢ Tomomibio Gopmynsl =CUET(AL:E5). PesymbTar no-

MECTUM B siueiky F2.
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®yukius CUET3() n0o3BoJSET IOCUUTATH KOJIUUECTBO SUEEK, COAEPKAIIMX JTI0-
Oble 3HaueHus. B sueiiky G2 namumem popmyny =CUET3(AL:ES5).

Ecnu Heo0X0o1MMO MOCUMTATh KOJIMYECTBO MYCTHIX SYEEK, TO HEOOXOIUMO BOC-
nonb3oBarhbes ynkiuenn CHUTATBITYCTOTBI(). B siuetike H2 nanumiem dopmyny
=CUUTATBITYCTOTBI(AL:ES).

Pesynbrar BeIUMCIIEHHI NIpeIcTaBiIeH Ha puc. 11.

A B C D E F G H
MaKc MKHH HanbonblwMK HaUMEHbLUMIA cpegHee cHéT c48T3  CYMTaTb NYCTOTbI
0,86603 0] 0,838670568 0,052335956 0,475244 9 14 11

0,809016994  0,104528463
0,777145961 0,156434465

FSER VR R

Puc. 11. Pe3ynbpTaT HCHOAB30BaHUS CTATUCTUYECKUX (DYHKIIHMA

3ananus

3aganue 1. Ha nucte 4 coctaBuTh Tabiuily 3HAYCHUH (DYHKIIMM 1O 3aJaHHOMY
BapuaHTy. [IpeacTaBuTh BRIYUCICHHBIE 3HAUECHUS (QYHKIIMHU 0€3 OKPYTJICHUS U C OKPYT-
nenuem, ucnoibzys ¢pyakiuu OKPYT'JI(), OKPYT'JIBBEPX(), OKPYT'JIBHU3() ¢ Tou-
HOCTBIO J10 4 TecCATUYHBIX 3HaKOB. [IpumMep moctpoenus TabauIbl HaXOAUTCS Ha puc. 1.

[TocTpouTs Mo AaHHBIM TaOIUIEI TpaduK 3aBUCUMOCTH ¥ OT x. Ha nuarpamme
(rpaduke) 3a1aTh 3HAUEHUS OCU X COTIIACHO 33/IaHUIO, YKa3aTh HA3BaHHE IUArPAMMBI.
JlnarpaMMy pa3MecTUTh Ha OTACIBHOM JIMCTE JAHArpaMMbl, KOTOPBIA HE COIEPKHUT
STYCHUKH, ¢ Ha3BaHUeM «I padux».

BapuanTel 3ananuii:

Howmep BapuanTa OyHKIMA OTpe3ok [Iar
1 Y = 20,01 + x2 — sin(X) [10%:210°] 20°
2 Y = sin(x) — cos(x) + 20,02 [202;290] 30°
3 Y = 20,03 + tg°(x) [30%190°] 200
4 Y = sin(x) * 20,04 + cos(X) [-40°,170°] 30°
5 Y = 20,05x — sin(X) [50%;:320°] 30°
6 Y = 20,06 + X — cos(x) [-60°;290°] 250
7 Y = 20,07 * sin?(x) [70%;190°] 10°
8 Y = 20,08 + cos?(X) + X [80%;130] 50
9 Y = 20,09 * tg(x) — cos(x) [90°;240°] 30°
10 Y = 20,1 tg2(x) [100%340°] 30°
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3ananue 2. Ha nucre 5 onpenenuts cleayomne 3Ha4YeHUs :

— MakCHMaJlbHO€, MHMHHMMaJIbHO€ 3HaueHus (¢ momouplo (pynkiuit MAKC,

MUH);

— BTOpOE U TPEThE HAUOOJIbLIEE M0 BEIMYMHE 3HAUCHUS (C MOMOIIbIO (PYHKIIUU

HAUBOJIBIINN);

— BTOpOE U TPEThE HAMMEHBLIEE [0 BETUYMHE 3HaYEHUs (C MOMOIIbIO (PYHKIIMU

HAUMEHbBIIUN);

— cpenHee apupmMeTrdeckoe 3HaueHue (¢ nomoibio pynkiuu CP3HAY);
— cpenHee MeauaHHoe 3HaYeHue (¢ nmomoibio pynkiuu MEJIMAHA).

I/ICXOIIHBIG JaHHBIC OJIA BBIIIOJHCHUA 3adaHUS — BBIYMCIICHHBIC 3HAUYCHU A (I)YHK-

IOHH B 3a1aHUH 1, KOTOPBIC HAXOAATCA HA JIUCTC 4,

3ananue 3. Ha mucrte 6 B cronOerr B BBecTn ncxoqupie JaHHBIE: YHciaa OT X 10
22, rne X — Homep BapuaHTa. B cTtonbiax C—G ¢ momMonibio PyHKINA BEIYUCIUTD JIE-

CATUYHBIN JIorapudM, HATypaJbHBIM Jorapu@m, KBaJpaTHBI KOpeHb, (pakTopuan u

NBOMHON (hakTopuai uucen (puc. 7).

B

C

D

E

F

G

yucno  LOG10

LN

KOPEHb  ®AKTP

JB®AKTP

31
32
33
34
35
36
37
38
39
40

1,49136
1,50515
1,51851
1,53148
1,54407

1,5563

1,5682
1,57978
1,59106
1,60206

3,43399
3,46574
3,49651
3,52636
3,55535
3,58352
3,61092
3,63759
3,66356
3,68888

5,56776
5,65685
5,74456
5,83095
5,91608
6
6,08276
6,16441
6,245
6,22456

8,2228E+33
2,6313E+35
8,6833E+36
2,9523E+38
1,0333E+40
3,7199E+41
1,2764E+43
5,2302E+44
2,0398E+46
8,1592E+47

1,919E+17
1,3712E+18
6,3327E+18
4,6621E+19
2,2164E+20
1,6783E+21
8,2008E+21
6,3777E+22
3,1983E+23
2,5511E+24

Puc. 7. ITpumep BbINoJIHEHUS 3 3a1aHUS

w e

4. TlepeuncnuTh Ha3BaHUS BCEX (PYHKIIMH, TPEJACTABICHHBIX B paboTe, M UX

KpaTKOC OIIMCAaHUC.

KoHTposbHBIE BONIPOCHI

Yro takoe ¢pyHkius B Excel?

Omnwucatb cTpykTypy GyHkmuu B Excel.
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