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JuaekTpoHHbie Ta0auubl MS EXCEL: nnarpammsl, rpaguku,
Joruyeckue GyHKIMU, AHATHU3 «ITO-ECJIH»

Bpemsi BbInoJIHEeHH S

4 yaca

Heab padoTsl

OcBocHHE HABBIKOB BHIYHCIICHUH C IIOMOIIBIO Q)YHKHHﬁ, HCIIOJIB30BAHUC JUAarpaMM JIsI aHaJINn3a
TaOJIUYHBIX JAaHHBIX, ITPOBCACHHUEC aHAJIN3a «UYTO-CCIIN».

3amaum JadopaTopHOi padoThI
[Tocne BbIOIHEHUS paOOTHI CTYACHT JOJDKEH:
1) ymeth paboTtaTh ¢ JUarpaMmmamy;
2) NpaBWIBHO UCIIOJIb30BaTh ONEPATOP YCIOBHUS;
3) npuMeHsATh GYHKIUU JUIsl pACYETOB B SJICKTPOHHBIX TaOIUIIAX;
4) uCIoIb30BATh AHAIM3 UTO-ECIIM».

Ilepeuens o0ecneynBaAOUIUX CPEACTB
Jns  oOecnieueHHsT BBITIOJTHEHUS PAaOOTBI HEOOXOAMMO WMETh KOMITBIOTED CO  CIEIYIOIIUM
obecrneuenneM: oneparmonnas cuctema Windows u MS Office 2007 u Baite.

O0mme TeopeTnyecKue CBeACHUS

B tabmmuHOM mpoueccope Tt aHannu3a TabIMYHBIX JaHHBIX MOYKHO MCTIOJIB30BaTh rpa)uueckoe nx
npejcTaBiIeHne, CIUCKU U MeToibl. B Tabnmunom npoueccope MS Excel ans npeacraBinenus
JAHHBIX B TpaduvecKoil opmMe MOKHO MCIIOJIb30BaTh IMOYTH JBA JECATKA PA3INYHBIX TUIIOB
JuarpaMm, MpuYeM KakJblil THI COAEP>KUT HECKONIbKO popmaroB. Kaxaslil TUII Tuarpamm
CIIYKUT JJIsSl ONIPEACIICHHBIX IICJIEH.

OcCHOBHBIE THIIBI Anarpamm: rpa(bmq/l, THCTOTpaMMBbI, KPYTOBBIC, JICTICCTKOBBLIC, TOUCYHEBIC
AuarpaMMbl.

HOCTpOGHI/Ie AuarpamMm u l"pa(l)I/IKOB MOKHO BBIITIOJIHUTH C IIOMOIIBIO MAaCTEpa JuarpamMm,
MMUKTOTpaMMbl JUarpaMm MOKHO BUJCTH HA BKJIAAKC Bcmaska.

[TociienoBaTeIbHOCTH IOCTPOCHHMS 3a/1a€TCS MAaCTEPOM Juarpamm. THI TrarpaMMbl MOYKHO
BBIOpATh TAaKKe C MIOMOIIBIO MUKTOTPaMM BKJIAIKH Bemaska. OCHOBHOM 00BEKT AUArpaMMBbl — PSIJT
Jla"HbIX. Psig TAaHHBIX — 3TO COBOKYITHOCTB JaHHBIX, COEpIKaIiasi KOJTHYEeCTBCHHBIC
XapaKTePUCTUKU O0BEKTA. DTU JaHHBIE COACPKATCS B OTHOM U3 BEKTOPOB (B CTOJIOIE WK B
CTPOKE), COCTABJIAIOIMINX TaOIMITy. B kKadecTBe MMeH psAIoB naHHBIX Excel ncmonb3yer 3aroioBKu
CTOJIOIIOB WJIM CTPOK JaHHBIX. IMeHa psgoB 0TOOpakaroTCs B JIETEHIE TUATPAMMEBIL.
OToOpaskeHHEM PSI0B JaHHBIX Ha JTUarpaMMe SBJITIOTCS MapKephl JaHHBIX. [ eoMeTprudeckue
pa3Mepsl MapKepa COOTBETCTBYIOT YUCICHHOMY 3HAYEHUIO OTOOpaKaeMbIX JaHHBIX. KaskbIii
MapKep COOTBETCTBYET OJIHOMY 3HAYCHHIO JIAHHBIX BEKTOPA, UCIIOIH30BAHHOTO B KAYeCTBE PsiJia
naHHBIX. C MOHSATHEM «PSIbI JAHHBIX)» TECHO CBS3aHO MOHATHE «KATETOPUU JAHHBIXY,
OTpaKaroIIee Ka4eCTBO (CBOMCTBO) 3JIEMEHTOB B psiay. B kauecTBe numeH ocu kareropuii Excel
UCIIOJIL3YET 3aTOJIOBKH TE€X CTOJIOIIOB WIIA CTPOK TaOIHIIBI, KOTOPBIC HE MCIOIB3YIOTCS B KAUYECTBE



PANOB JaHHBIX.
JpyruMu oObeKTaMu IUarpaMM sIBJISIFOTCS:

1) JereHaa — TeKCT, MACHTH(PULIUPYIOIUN OTACTbHbIE IEMEHThI

JarpaMmBbl;

2) ochb — 01HA U3 CTOPOH auarpaMMsl. [1o ropu3oHTaIBHON OCH OOBIYHO OTOOPAXKAIOTCS
KaTeropuy W/uiu Ha3BaHus pAnoB. I1o BepTHKaIbHON OCH — JaHHBIE,

3) ceTka — MHOXECTBO JIMHUMN, ABJISIOLIMXCS MPOJOJDKEHUEM JEJIEHUS OCEM, KOTOphIE
CHOCOOCTBYIOT JTy4IlIeMy BOCIPUSATHIO JaHHBIX Ha JUarpaMMe 1 obserdaror ux aHaiaus. Kpome
TOT'0, CETKA [IOMOTAET OIPENEIUTh TOYHOE 3HAYCHNUE JaHHbIX.

Ha nepBom 3tane nosib3oBareib UMEET BO3MOKHOCTD BHIOpATh T€ AUarpaMMbl, KOTOpbIE B
HauOoJIbIlEH CTENEeHH COOTBETCTBYIOT LM aHanu3a. Ciaeayronuii sTan 3akitodaeTcst B BbIOope
WJIM YTOYHEHHH JUaIla30Ha JaHHBIX, UCIIOJIb3YEMBIX JUIS IIOCTPOEHU quarpammsl. st aToro
UCTIONb3YyeTCs BKIaaKa Juanason danneix. Ilpyn akTMBHOM BKJIaJKe BBIIEIUTh AWANa30H 3HAUYCHUN
¢yukuuu. [Ipu aktuBHOM BKiaake Pan B crpoke [loanucu ocu X akTHBU3UPOBATh Kypcop U
BBIICIIUTH TUANla30H UCXOIHBIX AaHHBIX. KpoMe Toro, ¢ moMonipro KOMaH, JOCTYIHBIX IIPU
nepexoe K BKiIaake Ps0, MOXKHO 100aBUTh WU YAAIUTH PSAIbl JAHHBIX. 3aTEM, Ha TPEThEM LIare,
M0JIb30BATEb MOXKET BHIOPATh JOMOIHUTENIbHbBIE OOBEKTHI AJIsl BKIIOUEHHS B COCTaB AUAarpaMMbl U
3a/1aTh HEKOTOPBIE UX XapaKTEPUCTUKH U COAepKaHUe Haanuce. Ha 3akiIfounTeIbHOM, Y4ETBEPTOM
JTare MoJIb30BaTellb JOJDKEH PELIUTh BOIIPOC Pa3MEILEHUs AMarpaMMbl — HA OTAEIBHOM JIMCTE WIH
Ha TOM JIUCTE, TJIE PACIIONIOKEHBI JaHHbIe. Eciu cBoiicTBa 0OBEKTOB, BKIIOUCHHBIX B TMarpaMMy HE
yCTpauBaloT NOJIb30BATENS, TO €€ ceyeT nepepopMaTupoBaTh.

bonsmoe mecto B MS Excel 3annmarot dyHkiuu. s padoThl ¢ PyHKIIMSAMU CYIIECTBYET
crenuaibHoe cpencTBo — Macrep dynkumid. J{nanorosoe okno Mactep QpyHKIMI MOKHO BBIOPAThH
BO BKJIaJIKe Bemaska win KHOTIKOH fy B cTpoke popmyil. B oTkpeIBIIEMCS 1MaIOTOBOM OKHE
BBIOpATh HY)KHYIO KaTteropuio QpyHKIMiA 1 Tpedyemyro pynkumio. B ciemyromem okHe ApryMeHTHI
(GyHKLMY 3a/1aTh JaHHbIE U1 pacyeTa (CIUCOK apryMEHTOB).

Hcnonb3oBanune MareMaTH4ecKuX (PyHKIMM

Cpenu MateMaTHueCKuX (QyHKIMI 3HAYUTEITLHOE MECTO 3aHUMAIOT TPUTOHOMETPUYECCKHUE
byHKIIH. B UX 9UCIIO BXOAAT NPSIMBIE ¥ OOpaTHBIE TPUTOHOMETPUIECKHUE, 8 TAKKE
rurniepOorueckue GyHKIUH. {151 BBIYUCICHUS ATUX (PYHKIIMIA CIIEAYyEeT BBECTH TOJIBKO OJIHH
apryMmenT — uucio. s pyukuit SIN(uucno), COS(uucno) 1 TAN(uucno) apryMeHT 4ucio — 3To
yToJ B paJiuaHax, Juisi KOTOPOro onpezensercs 3HaueHne GyHknuu. Ecnm yron 3anan B rpagycax,
€ro clieayeT nmpeodpa3oBarh B pauaHbl MyTeM YMHOXEHUs ero Ha [74()/180 unm ucronb30BaHus
bynakuu PATHAHBI

YacTb QyHKIMIA TpeaHa3HayeHa JUist 00pab0oTKM MacCUBOB JIAHHBIX, BEKTOPOB, MATPHLI.
®Oyukuusa CYMMECJ/IA(nuana3on; KpUTepHii; AMana3oH_CyMMHPOBAHUS ).
Jlnana3oH — quanasoH s4eeK, CONEPKaIUN ONPEACIICHHBIN PU3HAK.

KpI/ITepI/Iﬁ — YCJIOBHC, 3aIlIUCAHHOC B (bopMe qunciia, BbIPAKCHUA WX TCKCTA, OIPCACIAIOUICTO
Tpe6OBaHI/I$I K 3HAQYCHUIO ITPpU3HAKaA.

I[I/IaHaSOH_CYMMI/IpOBaHI/IH — Aralla3oH A4Y€CK, 3BHAYCHUA JaHHBIX B KOTOPBIX CYMMHUPYIOTCs, €CJIIU
IMMPU3HAK 3THUX AYCCK COOTBETCTBYCT YCJIIOBUIO.

C IMOMOIIIBIO ATOM (I)YHKI_II/II/I MOKHO BBIYUCIIUTH CYMMY 3Ha‘-IeHHfI, 3allMCAaHHBIX B SYEHKax U3
«auamna3oHa CyMMUPOBaHUs, €CJIIM 3HAYCHUA B COOTBETCTBYIOINX UM sTIeHKax «auaria3oHar
YAOBJICTBOPSAIOT «KPUTCPHULO». Ecmu «Arala3oH_CyMMHPOBAaHUA» OIIYIICH, TO CYMMUPYIOTCA
3HAQYCHUA AYCCK B «JHAIIa30HE.

Oynkmus CYMMITPOU3B Takxe MOXKET 0Ka3aTh CYyIIECTBEHHYIO ITOMOIIL TIPH 00paboTKe
MacCHUBOB JIaHHBIX. Ee feiicTBre 3aKitouaeTcsi B BRIUUCIECHUN CYMMBI TIPOU3BEICHUN



COOTBETCTBYIOIIMX AJIEMEHTOB 3aJaHHBIX MaccUBOB. CHHTAKCUC ITOW (PyHKIINU:
CYMMIIPOU3B(maccuBl; maccuB2; maccus3; ...)

Maccusl, maccuB2, maccuB3, ... — ot 2 10 30 MacCHUBOB, YbM KOMIIOHEHTHI HY>KHO MEPEMHOKHUThH, a
3aTEM CJIOKHTh.

ApPryMeHTbl, KOTOpBbIE SIBISAIOTCS MAaCCUBAMU, I0JKHBI UIMETh OJJMHAKOBBIE pa3MepHocTU. Ecnu
3TO He Tak, To pyHkuuss CYMMIIPOHM3B Bo3Bpamaet 3HaueHue omnbku #3HAY!. Ilpu stom
NaHHast QyHKLUS BOCTIPUHUMAET HEYHCIIOBBIE 3JIEMEHTHI MAaCCUBOB KaK HYJIEBBIE.

HUcnouab3oBanue Jorudyeckux GyHkumid

OnbIT NOKa3bIBAET, YTO U3 BCEX JOIMUECKHUX (DYHKIIM Yalle BCero ynorpeoustorcs GpyHkuuu: 4,
HIIU v ECJIU. OObsICHSETCS 3TO T€M, YTO OHU MO3BOJISIOT B IIPOLIECCE PEIICHHS 3a/1a4
OpraHM30BaTh BETBJICHHUE, T. €. PEATH30BaTh BHIOOP HECKONBKUX BAPUAHTOB BHIYMCIICHUS.
N3BecTHO, 4TO AJIsl OpraHu3alyy BETBICHUS HCIOJb3YIOTCA BbICKa3biBaHus. [Ipn aTomM npocToe
BBICKA3bIBAHUE COIEPIKUT OJHO YTBEPXKIACHUE, YTO MTO3BOJISAET IIPOBEPUTH BBIIIOJHEHHUE TOJIIBKO
onHoro ycnosus. @yHkuuu M v MJIH 03BOJIAIOT CO3/1aBaTh CIOKHBIE BBICKA3bIBAHUS, C IIOMOLIBIO
KOTOPBIX MOXXHO IIPOBEPUTH BHINIOJIHEHHE (MJIM HEBBIITOJHEHHUE) CPa3y HECKOJIBKUX YCIOBUH.

Cunrakcuc pynkuun M:
H(aornyeckoe 3Havenuel; jormyeckoe 3HaveHHuel; ...),

/e JJOTHYECKOE 3HaueHHel, IOrnYeckoe 3Ha4YeHue?2, ... — 3TO OT OAHOTO 10 TPUIIATH
MIPOBEPSAEMBIX YCIOBHH (MPOCTHIX BBICKA3bIBAHUN), KAXKI0€ U3 KOTOPBIX MOKET UIMETh 3HAUCHHE
1moo UCTHUHA nubo JIOKb.

ApPryMeHTBI JOJKHBI OBITh JTJOTHYECKUMU 3HAYCHUSIMH, MAaCCUBAMHU UJTU CCHUTKAMU, KOTOPBIE
coJieprKaT JIorThueckue 3HaueHus. Eciiu apryMeHT, KOTOpbIi SIBISI€TCS CCHUIKON MJIH MacCHUBOM,
COJICPKUT TEKCThI UJIU MYCThIE TYEUKH, TO TAKHE 3HAUYCHUS UTHOPUPYIOTCS.

Cunrakcuc ¢pynkuuu MJIN:
NJIN(s1oruveckoe 3HayeHuel; iorudeckoe 3HayeHue; ...),

IJIe JIOTHYeCcKoe 3HaueHuel, morudeckoe 3HA4YeHHE?2, ... — ITO, KaK U B MPEIBIAYIIEM cllydae, OT
OJTHOTO JIO TPHJIIIATH TPOBEPSEMBIX YCIOBUH (IPOCTHIX BBICKA3bIBAHHH ), KAKI0€ U3 KOTOPBIX
MOXET UMeTh 3HaueHue nubdbo UCTHHA, nubo JIO)Kb.

Cunrakcuc ¢pynkuuu ECJIN:
ECJIM(1or.BbIpakeHNe;3HAYCHHE, eCJIM_HMCTHHA; 3HAaYeHHe, eCJIU_JIOKb),

TJIe JIOT.BBIPAXKECHHE — 3TO JIF000€ 3HAYCHHE WIIH BBIpAKEHHUE (B TOM YUCIIE TIPOCTHIE U CIIOKHBIE
BBICKa3bIBaHUsl ), TpuHUMaromiee 3naueuust “CTUHA vnu JIOKb,

3HaUeHHe, eCclli_HCTHHA — 3HaYe€HUe, KOTOpoe OyAeT BBEICHO B BRIUYUCIIAEMYIO STUCHKY, €CIIH
JIOT.BBIPAKCHHUE UCTHHHO. DTO 3HAYCHUE MOXKET OBITh (hOPMYIION;

3HAUeHue, eciu_J0Xd#Cb — 3HaueHue, Komopoe 6yo0em 88e0eHO 8 GbIYUCTAEMYIO AUEUKY, eclu
J102.8bIpadicerue JI0JHCHO. IMo 3Hauenue modicem 6vimv HopmyIoll.

AHAJIN3 KUTO-€CJIN»

AHaIU3 «YTO - €CIM» - ITO MPOLIECC U3MEHEHHUS SIUE€EK U aHAJIU3 BIMSIHUS STUX U3MEHEHUH Ha
pe3ynbTaT u3mMeHeHust popmyi Ha nucte. K 010Ky 3a1a4 «4T0-eciin» OTHOCUTHCS MOJI00P
napamerpa.

Korna »xenaemblil pe3ybTaT U3BECTCH, HO HE M3BECTHBI 3HAUCHHSI, KOTOPBIE TPEOYETCsl BBECTH IS
HOJTyYSHHS 3TOTO Pe3yJIbTaTa MOXKHO BOCIIONB30BaThCs cpeacTBoM «Ilomxbop mapameTpay.

3ananue 1. C uCNoab30BaHUEM AHAIN3A «YTO-ECJIM ONMPEAETUTD MO KAKOH MECSYHBIN MPOLICHT
HY>KHO TOJIOKUTH JICHBIU B OaHK (1moo0parh 3HaYeHue ssdeiiku B3), 4To0bI Mpy yCTaHOBICHHOM



npensapurensHoii cymme B 100,000 py6 (siueiika B1) u cpoxke - 180 mecsitieB (sueiika B2) cymma B
koH1le cpoka coctaBut 1,000,000 py6 (stueiika B4).

Penrenue.

CoznaauM TabiuIly, UCTIONB3YS Pa3IMYHbBIC THITBI TAHHBIX (I€HEKHBIN, MPOIICHTHBIN):

A B
1 |MpegeapWTencHaa cymMmma 100 000,000,
2 |Cpok (mec.) 120
3 |MpoueHTHAA CTAEKE 5,00%
4 |Cymma B KOHLE CpOKE 1000 000,00p.

B sueiiku B1 u B2 BBeuTe MCXO/IHBIE TaHHBIE B COOTBETCTBUU C puMepoM. B sueiiky B4 BBequte
dopmyny =(B1*B3)*B2+B1. Aueiliky B3 ocraBbre myctoii.Ilpuctynum k nogdopy 3HaueHHUS:

1. Beigenure siueiicy B4.

2. Ha Bkmanke /[annvie BRIOCpUTE KOMAHY AHAIU3 «Ymo-eciuy, 3aTeM MyHKT [1o0bop
napamempa. OTKpoeTcs AUaIoroBoe okHO //o0bop napamempa.

B ctpoke Yemanosums 6 siuetixe yxaxure B4.

4. B ctpoke 3Hauenue — ¢ KlIaBUATypbl BBEAUTE HYKHOE 3HaueHHe. B Hamem npumepe
1000000.

5. B cTpoke Hzmenasa 3nauenue 6 auetike ykaxure B3. Haxxmute kHonky OK.

6. B okHe Pesyrbmam noobopa napametpa OyJeT yka3aHO Ha Haln4ue pemenus. Haxxmure
kaonky OK. Halinennoe 3HaueHue Oyaet 3auKCHpOBAHO B sSTYCHKE.

3anganme 2. CocTaBuTh TaOIMIly 3HAYCHUH QPYHKIIUH y=sin(X) A X, IPUHAIIEKAILETO OTPE3KY
[20°,59°] ¢ marom h=3°

[TocTpouTh MO AaHHBIM TaOMUIEI Tpa@uK GYHKIMH y=sin(X).

A B C D
1 Ne X(rpan) X(panuaHsl) Y
2 1 20 =paaunanbl(B2) =sin(C2)
2 23
59

Cronbupl A u B 3amonHuTh, UCIIONB3Ysl aBTO3ANONHEHHE. /(7151 9TOr0 momecTuTh B stuciiku B2 u B3
COOTBETCTBEHHO 3HaueHus X B rpagycax 20 u 23, BeIACTUTH 00€ sUeiiku, MOIBECTH yKa3aTeib
MBIIIY K MaJICHbKOMY YepHOMY KBaJpaTy, Ha>KaTh JIEBYIO KHOIIKY MBILIHN U, HE OTIyCKasl ee,
IPOBECTH IO BCEM siUeiiKaM JTaHHOTO cToj0ma. Takum e 00pa3om, 3amoTHUTh CTOOeI A.
YcranoBuTh Kypcop B siueiiky C2 u BeI3BaTh MacTep QpyHKuil. BeiOpaTh kaTteropuro GyHKITAN
Mamemamuueckas B OTKPBIBIIEMCS MAJIOTOBOM OKHE U B CITUCKE OTBICKATh (DYHKIIUIO paOUAHbL
0715 nepesooa yena u3 epadycos 6 paouansl. B cnemyionem 1naioroBoM OKHE yKa3aTh aJipec
AYEHKH, 1J11 KOTOPOU BBINOIHSETCS onepanus. Aapec S4YeKu peKOMEHYETCsl yKa3bIBaTh C
MOMOIIIbIO MBIIIH. 32 YEPHBIN KBaJApaT pacCIpOCTPaHUTh (JOPMYITy Ha OCTAJIbHBIEC AYCHKU.

AHaJOTUYHbIE IEHCTBUS BHIMOIHUTH 11 cTojibua D (puc. 1).
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Ma Krpag.)  Xipaowane fy=sin(x}

20 0.349066 [_0.34207
23 0,401426 0.390731
26 0,453786 0.438371
29 0506145 048481
0.558505 0.529919

35 0.610865 0573576

38 0.663225 0.615661

41 0715585 0.656059

44 0767945 0.694658
10 47 0820305 0.731354
11 50 0.872665 0,766044
12 53 0.925025 0,798636
13 56 0.977384 0.829038
15 14 59 1.029744 0857167

Puc.1. CocraBnennas Tabnuia 3Ha4eHu QyHKIMH y=sin(X)
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st mocTpoenus rpaduka BeIASIUTH AUana3oH sueek D2:D 15, rae BeuncaeHsl 3Ha4eHus PYHKITHH.
Ha Bkianke BeraBka BoiOpats I'paduk, 3atem ['paduk ¢ mapkepamu. 3Hadenus oceit X u'Y
HACTPOEHbI aBTOMaTHUeCKH. [Ji MpaBUIIBHOTO OTOOpaXKeHHsI 3HaUeHHs 0cU X HE00X0UMO
BBITIOJIHUTD JICUCTBUA.

1. BbI3BaTh KOHTEKCTHOE MEHIO, HA)KaB MPABOM KHOMKOM MBIIIIU HA JUarpaMMe.

2. BriOpath myHKT MeHIO «BpIOpaTh JaHHBIEY.

3. B oTkpeIBHIEMCS IUATOTOBOM OKHE, B pazaene «lloanncu ropu30HTaIbsHON OCH» HaXaTh
«W3MeHuTh», 3aTeM BEIJICINTH JUana3oH sucek B2:B15.

4. TloaTBEpAUTH BHECEHHBIE U3MEHECHUSI.
B utore nomyuaem rpadpux GyHkuun y=sin(x) s 3HadeHus x ot 20 go 59 rpaxycos (puc. 2).
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Puc. 2. [TocTpoeHHBbIN TOUeUHBIH TpaduK GyHKIHH y=sin(x) mpu X< [20;59]

3aganue 3. Eciu x>0 u X<y HallTu CyMMy 4HCeJl, HHaY€ BBIYUCIUTH pa3HOCTh yucel. [loctpouts
rpaduK 3aBHCHMOCTH PE3YJbTHPYIOMIETO 3HAYCHHUS (PYHKIIMH OT X, MPUHUMAFOIICTO 3HAYCHHS OT
-50 1o 50 ¢ marom 5.



A B C D
1 X y )4 ECJIN
-50 =A2+5 =1(A2>0;A2<B2) =ECJIN(C2;A2+B2;A2-B2)
3 -45
Penrenue.

1. 3agars cTOIOMK 3HAYEHUH X ¢ maroM 5 ot -50 go 50.
2. BeruaucauTh cTOMOMK 3HAUCHUH y 10 hopmye y=x+5 (ampeca siueek BRIOUPATh MBIIITKOM ).

3. VYcranoButh kypcop B C2, c momoInpto Mactepa GyHKIU BeIOpaTh kateropuio Jlornyeckue u
byukuuio U.

4. B amuanoroBoM okHE ApryMeHTHI (PyHKIMH 33]aTh HEOOXOIMMBIE TTapaMeTphI:
— Joruyeckoe ycimoBue 1 mis staeiiku co 3HadeHuem -50 oynet A2>0;

— JIOTUYECKOE YCTIOBHE 2 IS sTYeUKH co 3HaueHueM -50 Oynetr A2<B2 u
noareepauTs OK.

5. CkommpoBats hopMyity B apyrue siaeiiku cronoia C.

6. YcranoButh Kypcop B D2, ¢ momMorpio Mactepa GpyHKIui BeIOpaTh Kateroputo Jlornueckue u
¢dynkuto Ecnu.

7. B nuanoroBom okHe ApryMeHThl ()YHKLMH 3a/1aTh HEOOXOAUMBIE TapaMeTpPhl:

— JIoTUYeCcKoe BbIpakeHue — aapec C2, B CTpOKe 3HAYCHHE, €CIIU UCTHHA —
A2+B2, B cTpoke 3HaU€HUE, eciu JI0Kb — A2-B2.

8. TlomyueHHOE 3HaYEHHE CKOMMPOBATh B OCTANbHBIE siueiiku cronbdua D (puc. 3).

| D2 - fe | =ECM(C2;A2+B2;A2-B2)
B c D E F
1 X Y M Ecnm
2 -50 45 NOMb -5
3 a5 40 NOMHb 5
4 -a0 .35 NIOMb 5
5 -35 -30 NOMb 5
6 -30 .25 NIOMb -5
7 25 20 NOMHb 5
8 -20 15 NOMb 5
9 -15 10 NOMb 5
10 -10 -5 NOMb 5
11 5 NO¥b 5
12 0 NO¥b 5
13 10 MCTHHA 15
14 10 15 WCTMHA 25
15 15 20 MCTMHA 35
16 20 25 WUCTMHA 45
17 25 30 MCTMHA 55
18 30 35 WCTMHA 65
19 35 40 UCTUHA 75
20 40 45 UCTUHA 85
21 45 50 MCTMHA 95
22 50 55 MCTVHA 105

Puc. 3. Tabnuia 3HaueHni U1l MOCTpOeHUs rpaduka GyHKIHH



9. Toctpouts rpaduk 3aBUCUMOCTH PE3yJIbTUPYIOIIETO 3HaYeHUsI PYHKIUH OT X (pHcC. 4).
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Puc. 4. [loctpoeHHBIN TpapyK 3aBUCHIMOCTH PE3YJIbTUPYIOMIECTO 3HAUYCHUST (PYHKIIUHU OT X

3ananue 4. Borancinte o0MIyI0 CTOMMOCTh TOBAPOB C TIOMOIIIBIO (DYHKIIMK COTTIACHO
MPUBEACHHOMY 00pa3sily.

A B C
1 Bug ToBapa Ilena KomuuecTtBo
2 ToBapl 10 5
3 ToBap2 20 6
4 ToBap3 30 7
5 OO61mas CTOUMOCTh TOBapOB
6 =CYMMIIPON3B(B2:B4;C2:C4)

B pesynprare ncmonb30BaHUS JaHHOW (QyHKIHMM OydeT MOITY4YEeHO TO K€ 3HAYCHHE, YTO U IMPHU
npumeHeHnu popmynbl =CYMM(B2*C2; B3*C3; B4*C4).

3Hauenue QyHKIMHU B siueiike A6 B TaHHOM ciaydae Oyaet paBHo 380.

3agaHus VI CaMOCTOSATEIBLHOH PadoThI

3aganue Ne 1
1. CoctaBuTh TabNUIly 3HAUCHUH (YHKINHU 1O 3aJaHHOMY BapUaHTYy.
2. TloctpouTh 1o TaHHBIM TaOIUIIBI FpadUK 3aBUCUMOCTH Y OT X. JIUCTY MPUCBOUTH UMS

I'padux.
BapuaHTsl 3a1aHuid:
No DyHKIMS OTpe3ok IIlar
1 Y=2sin(x)cos(x) [0%360] 45°
2 Y=tg(x) [0°,180%] 30°
3 Y=sin(x)+cos(x) [-180%180%] 30°
4 Y=xsin(x) [0°360°] 30°




5 Y=xcos(x) [-180°:360] 30°
6 Y=sin’(x) [30°%180°] 100
7 Y=cos*(x)+x [20°,90°] 5°
8 Y=ctg(x) [-180°%180] 60’
9 Y=tg(x)+ctg(x) [0°,360°] 45°
10 Y=x’sin(x) [20°,90] 5°
11 Y=c' [1:5] 1
12 | Y=In(x) [1;10] 1
13 Y=xIn(x) [1;6] 1
14 | Y=c'n(x) [2:20] 2
15 Y=x’In(x) [2;20] 2

3aganue Ne 2
1. CoctaButh Tabnuily 3HaueHuii nornyeckort pynkuu ECJIU no 3agaHHbIM KpUTEpUsSIM B
COOTBETCTBUH C 3a/laHHBIM BApUAHTOM.
2. Tloctpouts rpaduk 3aBUCUMOCTH PE3YIbTUPYIOLIEH PYHKINUN OT UCXOJHBIX TAHHBIX.
3. Jluct Ha3Bath YcinoBue.

BapuanTe! 3a1anuii:

1. Ecmu x>5 win x<-20, BBIUKCIUTD y=1+tg(X), HHAYE BHIYMCIUTEL y=X". 3a1aTh H3MEHEHUE
x oT -100 o 100 ¢ marom 10.

2. Ecnu x npunaexxut uHTepBaty (4;20), BBIMUCINUT 3HaYeHHE QYHKIMH 110 popMyIie
y=x>+1, MHa4e BHIYMCIIUTH 3HAUeHHE PyHKIUH 110 GpopMmyle y=sin(X), 3a/1aTh U3MEHEHHUE X OT -60
10 60 ¢ marom 4.

3. Ecmm x<-15 unmu x>10, BEIYUCIUTH y=X+5, HHAUE BBIYUCIUTH y=In(x). 3a1aTh U3MECHEHHE
x oT -40 10 40 ¢ marom 5.

4. Ecnu X NpUHAAISKUT OTPE3KY [5;8], BBIYUCIUTE 3HAUeHHE (PYHKLUH 110 popMyJie
y=c0s(X), HHAu€e BBIYKCIIUTH 3HAYeHHE QYHKIUK 110 GOpMyJIe Y=X"+X, 3aJIaTh U3MEHEHHUE X OT -5 110
10 ¢ warom 1.

5. Ecmm x<-1 nmm x<20, BBIYUCIUTH y=€*, HAU€ BBIYUCIUTD y=sin(x+4). 3a1aTh U3MEHEHHE
x oT -50 no 50 ¢ marom 5.

6. Ecmu x>-10 u x<40, BBIYMCIUTH Y=X12, UHa4Y€ BBIYUCIUTH y=C0s(X) + X. 3a/1aTh
u3MeHeHue X ot -50 1o 50 ¢ marom 5.

7. Ecmm x>0 n y<-4 BBIYUCINUTH POU3BEICHNUE YUCET, HHAYE CYMMY. 3aJ1aTh U3MEHEHHE X
ot -20 10 20 ¢ marom 5, y BBIYUCIUTE IO opMyIie y=Xx-2.

8. Ecmu x<-5 wiu x>10, BEIYMCIIUTE y=X"+5, MHAa4Ye BEIYUCIUTH y=In(x+2). 3anath
n3MeHeHue X ot -40 1o 40 ¢ marom 5.

9. Ecmm x mpuHammexut otpesky [3;10], Beraucauth 3HaueHne GyHKINUU 110 hopMyIie
y=XCO0SX, HHa4Y€ BBIYUCIUTH 3HaUeHNe QPyHKIMU 10 popMmyIie y=x+4, 3a1aTh U3MEHEHHE X OT -4 10
20 ¢ marom 2.

10. Ecaum x>10 mim x<-20, BBIYUCIUTH y=sin(x)+cos(X), MHa4Ye BLIYUCIUTH y=X. 3a1aTh
n3MeHenue X ot -50 o 50 ¢ marom 10.

11. Ecnu x npunauiexxut uaTepBaty (8;30), BBIYUCIUT 3HaYeHHE (QYHKIIHH 110 PopMyIie
y=x’+1, HHaYe BBIYUCIINTDH 3HaUeHHe GyHKIMK 10 hopMmylie y=2sin(x+2), 3a1aTh H3MEHEHHE X OT
-60 1o 60 ¢ marom 10.

12. Ecnu x>-6 1 y<X, BBIYUCIIUTH IPOU3BEICHUE YUCEN, HHAYE PA3HOCTbh. 3aaTh U3MEHEHNE
x 0T -20 110 20 ¢ maroM 5, y BBIYMCIIHTH 110 HOpMYIIe X°.

13. Ecnu x npunagexxut uarepsaiy (-10;30), Berunciauth 3HadeHne QyHKIUHN 110 hopMmyIe
y=x’+1, MHa4e BHIYMCIIUTH 3HAUeHHe yHKIUH 110 Gopmyie y=tg(x)+ctg(X), 3a1aTh U3MEHEHUE X OT
-60 no 60 ¢ mmarom 10.

14. Ecnu X He mpUHAITIEKUT OTpe3Ky [-4;10], BBIUUCIUTH 3HaYeHHE QYHKIIHH 110 popMyIie
y=2c0s(X), “Haue BBIYUCINUTh 3HaUeHHE QYHKINH 110 popMmyne y=x+2, 3aaTh U3MEHEHue X oT -10



70 20 ¢ marom 2.

15. Ecnu X npuHauiexxuT uHTepBaty (6;40), BBIMUCINUTD 3HaUeHHE QYHKIMH 110 popMyIie
y=x’-1, MHaue BHIYUCIUTD 3HAYeHUE PYHKIMHU 110 hopmyste y=3sin(x+1), 3a1aTh U3MEHEHHE X OT
-50 no 50 ¢ marom 10.

3amanue Ne 3
1. CocrtaBuTh TAOMUILy ¥ TUArpamMMy CIEAYIOIIETO BHIA:

A B C D E F G
1 MWeaHoe MeTpoe Cwaopoe XacaHoe CadguynnvH BuosHeeea NPOTHME BCEX
2 0,575 0,052 0,072 0,121 0,055 0,041 0,047
3
a 70,00%
3 60,00% | =L
: 50,00%
7
g 40,00% -
g 30,00% -
10 _
" 20,00% 12.1%
|| 1000% - 52% 1% ; - :
12 0,00% - T - T T T - T - T -_l
m m m m I ) e
14 o a a z = o g
& E = " c u o
15 2 C 3 2 : : 2
== ] ] = o E
= 3 & a
17

2. Twun co3maBaemMoi quarpaMmmsl — ['ucTorpamma ¢ rpynmnupoBKOi.

3. VYka3zaTh MOJAMUCHU BEPTUKATHHOU OCH (3HAYECHUI) C IOMOIIBIO BKIaAKu Maxem Ha JleHTe,
BbIOpaTh (popMaT — NPOLECHTHBIN.

4. Tloamucu ropu30HTAILHON OCH (3HaYeHUH) MOBepHYTh Ha 270 rpaaycoB.

5. Bxumounts otoOpakenue [loamuceit qaHHBIX.

6. Jlerenay auarpammy He OTOOpakaTb.

Bomnpocs! A5 321U THI padoThI
1. Ha3BaTb 1 0XapaKTepu30BaTh OCHOBHBIE THUIIbI JUATPAMM.
2. Omnmucarp npouecc Co3JaHus AuarpaMm.
3. Jlatb onpeneneHue NOHATUAM «Psi1 TaHHBIX» U «KaTETOPUs JAHHBIX).
4. Omnmcarb CHHTAaKCUC W TpaBWIa WCIONb30BAHUS MATEMaTHYCCKUX W JIOTHYECKHUX
byHKIUIA.
5.  Kak npoBoauTCs aHAIU3 «Y4TO-ECIu»?



	Время выполнения
	Цель работы

