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OO0mue ykazanus

[IpakTukyM npeaHa3HayeH JJis OpraHu3alii caMoOCTOSTEILHOM U JabopaTop-
HOM paboThI CTYJIEHTOB MIPU U3yUYCHUH TUCHUILTUHBI « UTHpOopMaTHKay.

[lepen HauamoMm paboOThl HEOOXOAMMO MPUBECTU UHPOPMAIIMIO HA TUTYILHOM
JIUCTE, TO €CTh JOJKHBI OBITh YKa3aHbI JAHHBIC €€ BJIaJIEIbIIA.

B cnenmansHOM Os10Ke «YClIOBHUE» Ha CTpaHuUle ¢ JabopaTopHOM paboToil me-
PENUCKHIBAETCSl YCIOBUE 3aJlayd COTJIACHO BapuaHTa U3 3JIEKTPOHHOro (haiina 3ana-
Husl. [Ipu BbIMONHEHNH J1TaOOPAaTOPHBIX PaOOT Pe3ybTaThl BHIYMCICHUN 3aHOCATCS B
OTYET B TOM K€ BHJI€, B KOTOPOM OHH OTOOpa)aroTcsd Ha 3KpaHe MOHUTOpa. Benenue
3anucedl BBIMONHIETCA YETKO W pa300puMBO IIAPUKOBOW pyukoil. HempaBuibHbIe
(ommOo4YHbIE) 3allMCH HA CTPAHMIAX IMPAKTUKyMa HEOOXOJUMO HCHPABIATH C HC-
MOJIb30BAHUEM KOPPEKTUPYIOLIUX CPEJICTB.

Kaxnas maboparopHas paboTa cauTaeTcs BBIIOJIHEHHON TOIBKO MPU HATUWINHT
OTMETKHU MPENoJIaBaTelisl O €€ 3alIUTe, MOATBEPKIECHHOM ero MOAMUCHIO (JIMYHOM 1e-
4aThi0) Ha JIaHHOM cTpaHule. J[aHHbIE U3 ATOrO JKCTa CIy)KaT OCHOBAHUEM JJISl J10-
IIyCKa K 3a4€Ty IO JUCLHUIIJINHE.

OTMeTKH 0 3am1UTE JJA00PATOPHBIX PadoT

Haumenosanue padbomut Jama 3awuma Ilpumeuanue

Jlabopartopnas padota Ne 1

JIabopatopnast pabora Ne 2 (1)

JIaboparopHas padora Ne 2 (2)

JIabopatopHas pabora Ne 3 (1)

JIaboparopHas pabora Ne 3 (2)

JlabopatopHas pabora Ne 4

Jlabopartopnas pa6ota Ne 5

Jlabopatopnas pabota Ne 6

Jlonmyck K 3K3aMeHy:

(nara) (moanucs)




MeToan4yeckue yKa3aHusi K BbIIIOJTHEHUIO JJa0OpaTOPHBIX padoT
IJIEKTPOHHASA TABJINIA MICROSOFT EXCEL

Kaxmas paGouass KHMra 3JIeKTpOHHOM Tabimipl EXcel coctout w3 omHOTO MM He-
CKOJIbKMX pPaboduX JIMCTOB, a pabO4Mil JIMCT, B CBOIO OYepelb, COCTOMT W3 CTPOK M
cTonbuos (puc. 1).

Ha nepecedennn cTpoku M crTojOlia pacrojiokeHa OTHAeNbHas sueiika. B xaxkmoit
sTYeliKe MOXKET XPaHUThCS YnCIo, (opMylia WiIH TEKCT. B 10001 MOMEHT BpeMEHH TOJb-
KO OJIHA slueiKa MOXKET ObITh aKTUBHOI. AKTHUBHAs slYeHKa BBILACNIACTCS TEMHBIM KOHTY-
pom. Ee anpec, T.e. OykBa crosidlia 1 HOMEp CTPOKH, yKa3bIBaeTcs B nosie Umst.

CoxpsbiTHE H 0TOOpasKeHHE CTPOK U CTOJIOLOB

fe | =2*n2+3

B C

Pucynox 1 — ®parmeHt
pabouero mucta Excel

Excel mo3BomsteT CKpBIBaTh CTPOKH M CTOJIOIBI. DTO MOKET MOHAJOOWTHCS B TEX CIyYasX, €CId HEOOXOIMMO
CKPBITh OT MOJIb30BaTENsI KAKYIO-TH00 YacTh HHGOPMAIHMH, JTHOO UCKITIOYNTh YaCTh HH(POPMAIMHU MIPH MEYaTH UTOTOBO-

TO OTYCTA.

UT0OBI CKPBITh CTPOKH (CTOJOIBI), BEIIEINATE UX U IIEIKHH-
T€ MPaBOW KHOMKOW MBIIIN HA 3arojIOBKAaX 3THX CTPOK (CcTOIO-
10B). B OTKpBIBIIEMCS KOHTEKCTHOM MCHIO BBIOCPHUTE KOMaHIY
CxpsoITh (puc. 2). Takke MOXHO BOCIIOJIB30BAaThCS IIOCIIE BbI-
nenenusi cTpok (cronbros) xomanmoi Excel sepcum 2007+:
I'napuas/Sueiiku/@opmat/CKpHITH WId oTodpa-
3uTh/CKpbITh cTPoKH (CKPBHITH CTOJIGUBI).

JU1s BO3BpAIleHUs] Ha 9KPAH CKPBITOH CTPOKH WM CTOJIOLA
BBIICIIUTE BHAYAJle CTPOKH WJIM CTOJIOLBI, NPHIIETaloIine K
CKPBITOI CTpPOKE WM CTOJNOLY (BBIACIHMTE XOTS OBl MO OXHOI
CTPOKE HIIM CTOJOLY 10 00¢ CTOPOHBI), 3aTeM IUESIKHUTE Ipa-
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BOU KHOITKOW MBIIIIM Ha 3ar0JIOBKaX 3THX CTPOK WM CTOJIOLOB U
B OTKDBIBIIEMCSl KOHTEKCTHOM MEHIO BBIOGpPUTE KOMaHIY
Oto0pa3uTh (puc. 2).

(I)OpMaTI/lI)OBaHPIe YHCJI0BbIX 3HAUYEHHI

[ocne BBOJA YMCIOBBIE 3HAYCHUS, KaK MPAaBUIIO, HUKaK He oTdopmaruposansl. Jpy-
THMH CJIOBaMHM, OHH IIPOCTO COCTOAT M3 IocnefoBaTensHocTy nudp. Hexotopsie onepa-
u popmatupoBanus nporpamma Excel cnoco6Ha BeimonusTe aBToMatiHueckd. Hampu-
Mep, €cIM BBl BBOAMTE B siueiiKy uncio 12.2 (¢ TOukoif, a B HACTpOHKaX 10 YMOITYaHHIO
paszenuTens ApoOHOM W IEoi JacTh — 3amsrTas), TO IporpaMMa aBTOMAaTHYeCKH MpH-
MeHseT ¢popmar JlaTa.

V3MeHUTh YnCcIoBOW (OpMAT SYCHKH MOXKHO B JHAJIOTOBOM OKHe MopmaT sdeek
(2003: ®opmar/Slueiixu; 2007+: IaaBuas/Yuciao/llukrorpaMma B NpaBoM HHKHEM
yray rpynnsi 2), saknanka Uneno (puc. 3). Eciin BHOpaTh 0MH U3 PEIOKEHHBIX Ha
9TOM 3aKiiaJike YMCIOBBIX (hopMaToB, TO OH cpa3y OyJeT MPUMEHEH K aKTHBHOU sUeiKe.
Ecnu npeaBapuTenbHO BBIIEIEHO HECKOJIBKO SUEeK, TO YHCIOBOH GopMar OyaeT npume-
HEH KO BCEM BBIEIICHHBIM STUCHKaM.

Ha Bknaake Yneso auanoroBoro okHa @opmar siyeek NMpeaycMOTPEHO JIBEHAANATh
KaTeropuii 4ncioBbix (opmaros. [Ipn BEIOOpE COOTBETCTBYIOIIEH KaTErOpHH U3 CIIMCKA
Yuciosble ¢popmMaThl npaBasi CTOPOHA MTAHEIN M3MEHSIETCS TaK, YTOOBI 0TOOPa3HuTh CO-

Pucyhnox 2 — @parmMeHTbl KOHTEKCTHOTO MEHIO
3arojIOBKOB CTPOK

Gopmar aueex

Yucno |Bb|DaBHMBaHME | LpuT |

Yucnosele hopHaTsl:

O . | Obpasey
‘-Iwcnosow_ 5, 79E-01
[OEHeRHBI

DUHEHCOBbIA Hucno aecs
Data

Bpema

MpoLeHTHEIR

ApobHeni

SKOTOHEHUMENBHEI

TexcToskii

[ononHATENbHBIA

(Bce dopMatsl)

Pucynok 3 — @parment

J1aJoroBoro okHa Mopmar

AYECECK

OTBETCTBYIOLIUEC OIIUU. Hixe B Ta6J'II/II_lC 1 MNPUBCJACH CIIUCOK YaCTO MCIOJIb3YEMbIX B .]'Ia60paT0pHBIX pa60Tax KaTe€ro-

pHi YUCTIOBBIX (hOPMATOB.

Tabnuna 1 — Onucanue KaTeropuit YNCIOBBIX (HOPMATOB

Kamezopus gpopmama Onucanue kamezopuu

dopmar, MPUHATHIA 0 yMOYaHuio. [Ipu ero BEIOOpE YHCIIa OTOOPaKAIOTCSI B BHIC HEIBIX
OO0t qrcel, NECATHYHBIX APOOCH MITH, €CIIM YUCIIO CIUIIKOM OOJBIIOE W HE IMOMEUIAETCS B sSUCH-

Ke, B OKCITIOHCHIIMAILHOM (hopmare.
UwncnoBoit ITo3BouisieT yKa3aTh YHCIO JECATHYHBIX 3HAKOB U ONPENIENIUTh Pa3JIeIUTelb IPYII pa3psiioB.
Hata [To3BomsieT BEIOpaTh OMH U3 GOPMATOB OTOOPAKEHUS JIaT.

. | B atom dopmare uncno Bcerma otodpakaercs ¢ 6yksoi E. Uucno 2,35E+02 B skcrioHEHITH-

DKCTIOHEHITUATBHBII

aTbHOM (hopMaTe TOXe, 94TO U 235 B YHCIOBOM.

Ero mpumeHeHHe K YHCIOBOMY 3HaueHHrO 3actaBisier EXcel paccmarpuBars 3T0 4mciio Kak
TeKkCTOBBIN TEKCT (Jake eCIM TEKCT BBINVIAAWT Kak Yrciio). 110 yMOJIYaHHIO TEKCT BBIPABHHBAETCS IO

JIEBOMY Kparo sUCHKH.




BaxxHo mOHWMATh, YTO MPUMEHEHNE YHCIOBOTO (popMaTa K S4eiiKke HUKOMM 00pa3oM HE M3MEHSET CaMo YHCIIO, KO-
Topoe TaMm HaxoauTcs. DopMmaThpoBaHHE W3MEHSET TOJIBKO BHEIIHWI BHJI OTOOpa)kaeMOTo YHCIOBOTO 3HAYCHUS.
Hampumep, ecim B stueiike Haxomutcst uucyio 0,5742, ero MokHO oTGopMaTHPOBATh TaK, YTOOBI HA 3KPaHE OHO BBITIIS-
neno kak 57%. Ho ecnu Ha sideliky crenana cebluika B (popMyrie, TO BO BpeMs BBIYHUCICHHH OyIeT UCTIOIb30BaThCS TOJI-
Hoe uncioBoe 3HaueHue 0,5742, a He oToOpaxkaemoe 57%.

OTHOCl/lTeJII)l-[Lle, a0COJIIOTHBIE H CMEIIAHHbIE CCHLIKH

IMpaktuuecku Bo Beex (opmynax B EXCel HCMONB3yrOTCS CCBUIKH Ha SUCHKU MM TUANa30HbI SYeeK. DTH CCBUIKH
MO3BOJISIIOT (pOpMyJIaM paboOTaTh C AaHHBIMH, COEPKALIMMUCS B 9THX sSUeiiKax U JAuana3oHax, a He IPOCTO UCIIOJIb30-
BaTh (PUKCHPOBAHHBIC 3HAYCHUSL.

B ¢opmynax BCHONB3YIOTCS TPH THIIA CCHUIOK Ha SYEHKHU M AUATAa30HEL.

eOmnocumenvuvie ccoiiku. [Ipn konupoBaHun (GopMyIt 3TH CCBUIKM aBTOMAaTHYECKH M3MEHSIOTCSI B COOTBET-
CTBHH C HOBBIM ITOJIOXKEHHEM (POPMYIIBL.

e Abcomommuple ccolaKky. ITH CCBUIKU HE U3MEHSIOTCS TIPU KOIIMPOBAaHUHU (HOPMYIL.

eCumewannsle ccoliky. B 3THX ccpuTKaX HOMEP CTPOKH (WM CTONOIA) SBISETCS aOCONIOTHBIM, a CTONOIa
(CTpOKH) — OTHOCUTEIIHHBIM.

OTIHYUTENTFHOW OCOOEHHOCTBIO aOCONIOTHBIX CCHUIOK SIBIISTIOTCS JiBa 3HaKa jgosuiapa «$»: oiuH mepen OYyKBOM
cTONOIa M BTOPOH Tepen HoMepoM ctpoku (Hampumep, $A$5). B Excel Takke MOMycKalTCs CMEIIaHHBIE CCBUIKH, B
KOTOPBIX TOJIBKO OJ[HA YaCTh ajpeca sBJIseTcs abcomoTHO (Hanpumep, $A4L i A$4).

ITo ymomuanuto Excel cozmaer B hopmymnax oTHOCUTENbHBIC CChUTKH (Oe3 3Haka $). Pasmudne Mexay pasHbIMHU THU-
MaM¥ CChUTIOK MPOSIBJIACTCS TP KOIMPOBAHUH (DOPMYIL.

Ha pucyske 4 mokasan npomecc taGymuposanus Gyskims y(X) = X2, Jlst mo-

Jy4eHHs O4epeTHOro 3HadeHUs X (HauuHag ¢ sueiiku A8) Heo6X0IuMo K Ipeabl- A8 - fe | =A7+5834
IyIeMy 3HAUYCHHIO X MpUOaBUTh 3HaUCHHUe Inara TabymupoBanus h (stueiika B4). A B c
dopmyna B siueiike A8 OyAeT BITSILICTD cieayromum odpazom: =A7+$B$4. O6- a= 0

paTtuTe BHUMaHWE Ha TO, YTO CChUIKAa Ha S4elKy A7 SBISETCS OTHOCHTENBHOH, a Ez 1§

CChblIKa Ha siueliky B4 — abGcomoTHOM. he 0.2

[pu xommpoBanuu Gopmynsl u3 saeiiku A8 B staciiky A9 ccbutka A7 m3me-
HUTCA, a cchUika B4 Het. B pesynbrate B stueiike A9 momydum npaBHIbHYO (Gop-
myiy — =A8+$B$4. B cnyuae ecnu 06e ccbuiku B hopmyrie siueiiku A8 ObuTH Obl
OTHOCHUTENBHBIMH (JIN00 aOCOMIOTHBIME), TO hopMyIna B syelike A9 Obuia Obl He-
BepHOii (FA8+B5 mu =$A$7+$B$4).

[Tpu xonupoBanuu (HOPMyIBI IO BEPTUKAIM B OTHOCHTENIBHBIX CCHUIKAX Me-
HSI€TCSL HOMEpP CTPOKH, TI0 TOPU3OHTAIN — UM cToiOIa. B paccMoTpeHHOM npu- Pucynok 4 — ®parmeHT npouecca
Mepe (GopMyia KONMPYeTCsi BHH3, MOITOMY BMECTO aOCOJIOTHOW CCBUIKM Ha TabyMpoBaHus QyHKIUH
sueiiky B4 ($B$4) MoxkHO HCHIONB30BaTh CMEIIAHHYIO CCBUIKY, T.¢. B$4.

AOGCOIOTHBIC MM CMELIaHHbIE CCHUIKA MOXKHO BBECTH BPYYHYIO, BCTABUB B HY>KHBIX MECTax 3HAaKM jgouapa. Mox-
HO TaK)e BOCIOJIb30BaThCs KiaBuineil <F4>, xoropas sBisieTCs yHOOHBIM KJIaBUATypHBIM SKBHBAJIEHTOM IUISI 3TOH
omepary. [Ipu BBOsIe CCBUIKH B siUeHKy — 100 BPY4HYIO, JIMOO IyTeM yKa3aHHs — Hy)KHO HaKaTb KiaBuiry <F4> He-
CKOJIBKO pa3, YTOOBI IMporpaMMa «IpOoKPYTHIIay MO HUKITY BCE YEThIPE BAPHAHTA CCBHIIOK.
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HNmenoBanue n1uana3oHoB sgyeek B Excel

Hasznaums ums sueitke nim JAUara3ony siUYCCK, MOKHO BCTaBJIATh OTU UMEHA

B - (] | B A
B (QopMynbsl. Azxpecamus 1o uMeHH abcomorHa. CyLIecTBYIOT 00s3aTelbHbIe (L oromee -] [Soron

A A B

TpebOBaHUs K HANMEHOBAHUIO TPYIIIHI TYEEK: B HEM HE OJDKHO OBITH Mpobe- 1 Buomonnuea | Lenasa 1, pys.
JIOB; OHO 00s13aTENbHO JOJIKHO HAYMHATHCS C 6yKBI:.I; €ro JJIMHa HE JIO0JKHa 2 (Bensun A92 Y 1,17
ObITH GoJbIIIe 255 CUMBOJIOB; OHO HE JOJKHO OBITh IIPEACTABICHO KOOPAMUHA- 3 [(betaur A95 129
’ A peA; PA 4 || Jus.monnueo 1,29
tamu Buga Al ninu R1C1; B kHure He JOHKHO OBITh OIMHAKOBBLIX MMEH. 5 \[as ) 0,66

Y0051 MNPpUCBOUTHL UMSI, MOKHO UCIIOJIb30BAThH /IBa criocoba:

" . Pucynok 5 — Beos uMeHU nanasoHa
1 cnoco6: BeinenuTe sueliKy WM IUaNa3oH s4eek, nepeiaure B nojae Ums

B moie Ums

1 HabepuTe UMsl, KOTOPOE BbI XOTUTE UCIOIH30BaTh U HAXMHUTE KiaBuiny <En- -
o CozaaHue MMEHU l —
ter> (puc. 5). KitukayB Ha CTpenoyKy B mpaBoil yactu nosss Umsi, Bbl yBUAKTE
CIIICOK BCEX MMEH B TeKymied kuure. [Ipu BeIOOpE MMEHU B JAHHOM CITHCKE | Wus: Homep_matwiss
Excel aBTOMaTH4eCKH BBIJIEISECT COOTBETCTBYIOIIYIO STYCHKY. Qfinacre: Kra E
2 cnocob: OpHMeuaHne: -
® BBIJICIUTE AUCHKY MJIU TUAMA30H STUCCK; ~
o Bribepute KoMaHay (2003: BeraBka/Mmsi/IipucBoutn; 2007+: Mop- | auanason: | —pacuernas rabmiuatsces:scsid =

mMyabl/Onpenenentbie umena/BeraBurs ums);
® B MOSABUBILEMCS TUajoroBomM okae Cosmanue umenn (puc. 6) BBeauTe
HYXHOE UMSL.

Pucynok 64 — J{nanoroBoe OKHO
Co3naHue uMeHH



KonupoBanue (TupakupoBaHue) U nepemMelnieHue (BbIpe3aHue U BCTABKA)

KomnupoBanue U nepeMerenie Coaep>kuMoro siUeiky (sSueek) — O4eHb PacIpoCTpaHEHHAs ollepanys B IporpaMmax
3JIEKTPOHHBIX TabIHL. Mex Iy KOMMPOBAaHUEM U IEpEeMEIICHHEM CYIIECTBYET pasuyue: MPH KOIMPOBAHUU MCXOMHBIH
JMAIa30H He U3MEHSETCS, a IIPH IePEMEIICHIH — YAAIAECTCS.

VY onepanuii KONHPOBAaHHMs, BEIPE3aHUS U BCTABKH CYIIECTBYIOT KIaBHATYPHbIC SKBUBAJICHTHI.

e <Ctrl+C>. Kommnpyer Boibpantsic sueiiku B 6ydepsr oomena Windows u Office.
o <Ctrl+X>. Bripesaet BoiOpanHsie sueiiku B 6ydepor oomena Windows u Office.
e <Ctrl+V>. Berapmsiet coaepxumoe Oydepa oOMeHa B BEIOpaHHYIO AUCHKY HITH AHANA30H SUCEK.

Excel nmo3Bonsier KonupoBaTh U MEPEMENIaTh COACPKUMOE SIYCHKH WITH AMANA30HA SYCCK MyTeM MepeTACKHBaHHUS.
Beigenute siueiiky (WM JUAMa30H sYeek), KOTOPYK HY)KHO CKOMHPOBATh, a 3aT€M MEPEMECTUTE yKa3aTellb MBI K
oJHOU U3 ee (WIH ero) yethipex rpanui. Korga ykasatenb mpUMeT BHI CTPENKH, Haxkmute knasuiry <Ctrl>. K ykaza-
TEIro JoOaBUTCA MaJeHBKHUIT 3HaK «Iuttocy. [locie aToro meperamyre BEIOpaHHbIE SYSHKH HA HOBOE MECTO, IPOAOIIKAS
yaepxuBath Haxkaroil kinasuury <Ctrl>. VicxoqHoe MHOKECTBO SYCEK OCTAHETCS Ha IIPEXKHEM MECTE, a KOTa Bl OTILY-
cTuTe KHONKY MbImH, EXCel co3mact HOByIO KOMHIO HaHHBIX. J{yisi MEPEMEIUCHHS JaHHBIX IOBTOPHUTE BCE OIMCAHHBIC
NeHCTBYSI, HO He HakuMaiite kiasumry <Ctrl>.,

Kpome Toro, MOKHO CKOIHPOBATH (POPMYIBI B COCETHIE TUYCHKH IPH OMOIIN MapKepa 3aIloTHEHIS —i (po-
[ecC THPaXXUpoBaHMs). Mapkep 3amoHCHUS — HEOOJbBIIOW YCPHBIA KBaJpaT B MPABOM HKIKHEM YTy BBIICICHHOTO
onoka. [lpu HaBeneHUM HAa MapKep 3aMOHCHHUS yKa3aTelb MPUHUMACT BH]l YEPHOTO KpecTa. YICp:KUBas JICBYIO Kila-
BHIIIY MBIIIN W TIEPEIBUTAs MapKep 3alOJHEHHS MO CTPOKE FITM CTOJIOIY, MPOUCXOMUT KOIHMPOBAHUE COIACPKUMOTO
HCXOJHOU TYCHKH (sTUeeK) B BBIICICHHBIN THANa30H.

CremyeT 3allOMHHTH MIPABUJIO: TP BBIPE3aHUH U BCTaBKE (OPMYIEI (T.€. TIPH MEPEMEIICHUN €€ B APYTYIO SIEHKY)
OTHOCHTEIIbHBIC CCBUTKH B (POPMYIIe HE H3MEHSIOTCS, a IIPH KOMHMPOBAHUN — U3MEHSIOTCS.

He Bcerna tpeOyercst mogHOE KOMUPOBAHUE HCXOIHOTO AUATIA30HA B JUAMTA- | cooomansren scraere 2. [ |
30H Ha3zHa4yeHus. Hanpumep, Ipu KOMUPOBAaHUHU SUEEK, COJEPKAINX QOPMYIIBL, | ecams
4acTo TpeOyeTcss CKOMUPOBATh BBHIUYUCIICHHBIE 3HAYEHUs, a HE caMU (OPMYJIbL. @ S
JIyst BBITIONHEHUSI TIOAOOHBIX OMEpalnuii UCTONIb3yeTcs auanoroBoe okuo Cre- - mnm: - i::::::&;runﬁmﬁ
HUaJIbHAsE BCTaBKa (puc. 7), KOTOPOE OTKPHIBAETCS C IOMOIIBI0 KOMAaHIbI e e
(2003: TpaBka/CneuumannHasi BcraBka; 2007+: Iinasuasi/Bydep oGme- ") wenoss va averin
Ha/Bcraputh/CrienuaibHasi BCTABKA). JTO OKHO MOYKHO TaKKE€ OTKDBITH, "T"::“:“ B
IICTIKHYB MPaBOi KHOMKOW MBIIIN Ha sTYCHKe, Kyna OyIyT BCTaBIATHCS CKOIH- B) coomonre ") pasaenm,
POBaHHBIC JJaHHBIC, ¥ BHIOPAB M3 KOHTEKCTHOTO MEHIO KoMaHay CrenuajibHasi o s
BcTaBka. B nuanoroBom okHe ChenuajbHasi BCTABKAa PACIOJIOKEHO He- Lo e
CKOJIBKO MEPEKII0YATENEH, ONUCAHNE OCHOBHBIX U3 HUX MPUBEIEM HHXKE. | Bevamre e ommera

e Bce. U3 Gydepa oomena Windows konupyercst copepxkumoe sueiiku, Gpop-
Marthl ¥ napamerpbl QyHKIHH IPOBEPKH JOITYCTUMOCTH JJAHHBIX.

e @opmynvi. Komupyrores Toimbko (Gopmynbsl U 3HaueHus (6e3 atpuOyTOB
(dbopMaTHpOBaHus), COEPKAIINECS B HICXOIHOM JTHAIIa30HE.

® 3nauenus. JTa ONIMS TO3BOJISIET CKOMMPOBATH TOJILKO 3HAUCHUSI, BEIYUCICHHbBIE O (OpMyJiaMm, MPUYEM JHrana3o-
HOM Ha3Ha4eHHs MOXKET ObITh KaK HOBBII Mana3oH, TaK U UCXOJHBIH. B mocnexaHem ciyyae nepBoHadasibHble Gpopmy-
761 OyIyT 3aMEHEHbI MTOJYYeHHBIMH 3HAYCHHUSIMH.

Pucynok 7 — JlnanoroBoe oKHO
CnenuajibHas BCTAaBKa

Berpoennsie pynkuuu Excel

Excel comepuT OrpoMHOE KOJIMYECTBO BCTPOCHHBIX (OYHKUUH (OCHOB-  'Macrep Gywunit - war 1vs 2

HBIC W3 HHUX TPUBEACHBI B COOTBETCTBYIONIEM pa3Jelie Janee), KOTOPBIC BBI | fouckdymaum:
MOXETe HCIOJIb30BaTh B CBOMX (hopmynax. Beectu dopmyiry, comepkamntyio T o AGIICTER, KOTOROS HYJKHO BHMOTHTE, i
(YHKINH, MOXKHO BPYYHYIO ITOCIIE 3HAKa PaBEHCTBA «=», JHOO C MOMOIIBIO e [ — -]
Jquanoroporo okua Macrep ynkumii (puc. 8). OTKPBITE 3TO OKHO MOMXHO | susepure dymimo:
OJIHAM U3 CJIEIYIONINX CIIOCOOOB: e
1 cnoco6: Beibepute komanay (2003: BeraBka/®@yukuust; 2007+: dop- CPLEOM
myJbl/Buéauorexka pynkuuii/BetaButh GpyHKuMIO); CE3HAA
2 cnoco6: EeNKHUTE Ha KHOTIKe BeraBUTh GyHKIMIO, KOTOpasi HAXOUT- Eﬂ?:g::’;:;:ﬂ:iMeimm e np——
Cs B JIEBOW 9acTH CTPOKU (HOPMYIT; VHeHGII, MACCHBBNI WA CCHTKANN Ha AUSFiKY C WACTaH,
3 cnocob: naxmuTe KOMOUMHALMIO KiaaBumn <Shift+F3>. Pucynox 8 — /lnanoroBoe okHO

Macrep pyHKuMit
Jloruuyeckue pynkuuu Excel (kareropus Jlornueckue)

®ynxuus «ECJIN» ncnons3yercs Mpu NpOBEpKe yCIOBHUH I 3HaYeHUit U (popmyn. CHHTaKCHC 3TOH (DyHKIUH:
ECJIU(roe_svipasicenue; 3nauenue ecau_ucmuHa; 3Hauenue eciu_nooicy). [lepsblii apryment ¢yukunu «ECIIN» noin-
MKEH COJIepKaTh JIOTHUECKOEe BhIpaxkeHue. BTopoil u TpeTuil apryMeHThl coAepKaT BeIpaKeHHe. B ciydae eciu orude-
CKOe BBIpakK€HHE MCTUHHO, TO pe3ynsTar GyHKuuu «ECJIN» OymeT cOOTBETCTBOBATH €¢ BTOPOMY apryMeHTy. Ecmm
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JIOTHYECKOE BBIPAKEHHE JIOKHO, TO pe3ynbrar pynkunun «ECJIN» Oyner coOTBETCTBOBATh €€ TPEThbEMY apryMEHTY.
ITapa npumepoB ncnosb3oBanus yakiun «ECJIN» moka3ana B Tabnuie 2.

Tabnmma 2 — [TpuMeps! co3aaHus pa3BETBILTIONINXCS QYHKINI ¢ TOMOITbI0 BcTpoeHHOH QyHKInn «ECIIN»

Pazeemenaowanca Qynkyun Dopmyna 6 aueiike Bl
aa
_ - =0 A B
)= f 3 r=o0 1 E =ECJIN(A1<0;2*A1;A172)
HECT
aa Ja

2-x, = 0
=1 oerzs3 =ECJIN(A1<0;2*A1;ECTI(A1<=3;A172;EXP(2*AL)))

el ¥, x> 3 \ w—j

HET

Oyukuus «M» npoBepsieT Ha UCTUHHOCTH yCJIOBUS U Bo3Bpawaer MC- 4 a B C
THUHA, ecnu Bce ycmoBus UCTUHHBI 1 Bo3BpamtaeT JIOXKD, eciu xots Obr 1 1 NOMWb  |B1=W(A1>5:A2<5)
OJTHO YCIIOBHUE JIOXKHO (puc. 27). 2 2 MCTHHA |B2=K(A1<5;A2<5)
Oyukuus «UJIU» npoBepsieT Ha UCTUHHOCTh YCJIOBHUSI U BO3BPALLAECT 3 NOMb | B3=M/IN(AL>5;A2>5)
NCTUHA, ecnmu X0oTs Obl OJHO M3 YCIOBHM MCTMHHO U BO3BpalLIaeT 4 MCTWHA |BA=W/IN(A1<5;A2>5)
JIOXb, ecnu Bee ycnoBust T0XKHBI (puc. 9). Pucynok 9 — [IpuMepsI HCIIOIB30BaHHS
Oynkiuu U( ) u WIN( ) BocnpuHuMaioT oT 1 g0 255 mpoBepseMbIx dyuxmuit U( ), AJTH()

YCIIOBUH, KOTOPBIE IOJDKHBI OBITH JIOTMUYECKUMU 3HAYEHUSIMHU.
DyHKIUH OMCKA M PocMoTpa aaHHbix Excel (kaTeropusi CChbLIKH U MACCHBBI)

Oyukuus «ITPOCMOTP» no3sossier Bo3BpaiaTh 3Ha4YeHUE U3 CTPOKH, CTONIONA, MAacCUBa B 3aBUCHMOCTH OT UC-
MOJIB3yeMO CHHTaKcHIecKoi Gpopmel: "BekTop" mim "Maccus".

Bexmopnas ¢hopma npocMaTpuBaeT IUana3oH, B KOTOPHIM BXOJST 3HAYECHUS TOJBKO OJHON CTPOKH MM OJHOTO
cTonbna (Tak Ha3bIBAGMBII BEKTOP) B TIOMCKAX ONPEEICHHOTO 3HAUCHUS ¥ BO3BPAIIACT 3HAYECHHUE U3 JPYroro croidia
wm cTpoku. Cunrakcuc BekTopHOW Qopmbr: [TPOCMOTP(uckomoe 3nauenue;, eexmop _npocmompa;  8ek-
mop_pe3ynvmama). ApryMeHT UCKoMoe 3HaueHue — 3HaYeHHe, KOTopoe (GYHKIHUS HILET B IEPBOM BeKkTope. [Ipocmam-
pusaemblii_8eKmop — WHTEPBAII, COAEPXKAIINUN TOJIBKO OJHY CTPOKY WJIM OAMH CTOJOEI, NMpUYeM 3HAYCHUs B JTaHHOM
apryMeHTe JOJDKHBI OBITh PAcIoNIOKEHBI B MOPSIKE BO3PACTaHMA (B IPOTUBHOM cilydae (DYHKIIMS MOXET BEpHYTh He-
BEpHBIN pe3ynbTaT). Bekmop _pesynibmamog — MHTePBaJ, COIEPIKAIHil TOIBKO OIHY CTPOKY HITH CTOJOEII, TIPH 3TOM OH
JIOJDKEH UMETh TOT e pa3Mep, YTO M IPOCMAaTPUBAEMBIH_BEKTOP.

Dopma maccusa POCMATPUBAET MEPBYIO CTPOKY MIIM MEPBBIM cTOIOEI] MaccHBa, HAXOAUT YKa3aHHOE 3HAUYEHHUE U
BO3BpallaeT 3HAYCHWE W3 aHAJIOTUYHOM MO3WIIMH MOCJIEAHEH CTPOKH MM IMOCIEeNHEero cToidIa maccuBa. CHHTaKCHC
¢dopmer maccuBa: [TPOCMOTP(uckomoe 3nauenue; maccus). APTyMEHT uckomMoe 3HauyeHue — 3HaYeHHE, KOTOPOe
(byHKIMA UIIeT B MaccuBe. Maccue — MHTEpBA siUeeK, COAEpIKalliX TEKCT, YHCIIa WM JOTHYECKHe 3HAUCHHMsI, KOTOpbIe
TpeOyeTcsi CpaBHUTH C UCKOMBIM_3HaYCHHUEM.

3ameuanusn: 1) Eciu [IPOCMOTP He moodcem Haiimu UcKomoe_3HAueHue, mo NoOX0O0AuumM CHumaemcs Haubob-
Wee 3HAYeHUe 6 apeyMeHme 6eKmop NpocMompa, KOmopoe MeHvuie, uem uckomoe 3Hauenue. 2) Ecau ucko-
Moe_3HaueHue MeHbule, Yem HauMeHbllee 3HaueHue 8 apeymenme 6eKmop npocmMompad, mo QYHKyus 6036pawjaem 3Ha-
uenue owudbxu #H//.

A A B C D E
1 CopasouHas TadaHna 4 A B < D E
2 Bec zpysa (rz) | 3a docmaswy (py6) 1 Cupasovnas Tabuanna
3 or 10 go 100 kr. 10 10 2 TIopoo Bpeer Kobpun MuHck
4 ot 100 go 500 kr. 100 20 3 3a docmasry (pyd)) 0 5 20
5 cesume 500 kr. 500 30 [~ Bexmopran 4 Pacuernas Tabamna: Bexmopran
6 Pacqernan Tadamna: opMa dyaryL 5 Topod 3a docmasry |@opuyra dopMa GyHKy UL j
7 Bec epysa (we): |30 docmasiy: Popuyra 6 Kobpma 5 B6=TTPOCMOTP(A9;B3:B5:C3:C5)
< 5 A BO-TIPOCMOTR(ASBIBS.C3:C5) 7 | Bapasosmn #H/J_|B7=IIPOCMOTE(A7;B2D2;:B3:D3)
o000 0 JBIroOCMOTRALLBIBS sy | S Mames 20 |BS-HPOCMOTR(AE:B2D3)
=] :B3:B5:.C3: = R7I3-0-
11 150 SN |B11=BIIP(A11:B3:C5:2:0) 190 Bpeer 0 Bg H[P(Ang*'mf—-U)
12 20 10 B12=BIIP(A11;B3:C5:2:1) | Popia.accusa
Pucynox 10 — [Tpumeps! ucnonb3oBanus GyHKIHNA Pucynok 11 — IIpumMeps! ucrons30BaHns GyHKINI
MPOCMOTP(), BITP() MPOCMOTP(), I'TIP()



Oyuknus «BITP» — umier 3HadeHne B KpalHEM JICBOM CTOJIOIE TAOJMIIBI MM MacCHBa 3HAUYEHWH W BO3BpAIAET
3HAUEHHE B TOH )K€ CTPOKE M3 yKa3aHHOTO CTOJIOIA TaOJIHIBbI, T.€. HCIOJIB3YETCs, KOTAAa CPAaBHUBAECMBIC 3HAUCHHUS pac-
MOJIOXKEHBI B CTONOIE cieBa OT HMCKOMBIX maHHBIX. CuuTakcuc: BIIP(uckomoe snauenue; umgpo mabauya; uo-
Mep_cmoabya, uHmepeavbhuvlii_npocmomp). Apryment Hckomoe 3nauenue — 3TO 3HAYCHHE, KOTOPOE MODKHO OBITH
HaliIeHO B MepBOM CTONOIE MaccuBa. Mugo mabauya — 310 Tabnuna ¢ MHGOpPMAIEH, B KOTOPOH HITYTCS TaHHBIC.
Homep _cmonbya — HoMep cTonbia B MaccuBe WH(O TaONHIa, B KOTOPOM JOJDKHO OBITH HaWEHO COOTBETCTBYIOIIEE
3HaueHue. Mumeps npocmomp — IOTHYECKOE 3HAYCHUE, KOTOPOE OIpEAesieT, Hy>KHO Ju, yToObl BIIP mckana Tounoe
WM npuoInxKeHHoe coorBercTBre. Ecnu atoT apryment umeer 3Hadyenue ICTUHA (= 1) wim omymieH, To Bo3Bpamia-
eTcsl MPUOJM3UTENIFHO COOTBETCTBYIOIIEE 3HAUCHHE; T.€., €CJIM TOYHOE COOTBETCTBHE HE HAWIECHO, TO BO3BPAIACTCS
HauOoblIee 3HaYeHUE, KOTOPOe MEHbIE, YeM MCKOMOE 3HauyeHHe (B 3TOM Cllydae 3HaYeHUsS B IEPBOH CTPOKE apry-
MeHTa MH(O Tadiauna JOJKHBI OBITh PAcIiO0KEHB! B BO3PACTAIOIIEM MOPS/IKE; B IPOTUBHOM Cliydae (DYHKIHS MOKET
BBIZIaTh HEMPAaBIIBHBI pe3ynbrat). Ecnu aToT apryment umeet 3uadenue JIOXb (= 0), To ¢hyHKIMS HIIET TOYHOE CO-
OTBETCTBHE (€CIIM TaKOBOE He HalIeHO, TO BO3BpaInaercs 3HadcHue ommbku #H//T). B aTom cinyuae nrdo_tabnuma He
00s13aHa OBITH COPTHPOBAHHOM.

@Oynxuus «TMP» — uiier 3HaueHne B BEpXHEH CTpOKe TaOJIUIBI MM MaccuBa 3HAYCHUI M BO3BPAIAeT 3HAUCHHE B
TOM >Ke CTOJIONE U3 33/IaHHOM CTPOKH TaOJIMIBI MJIM MaccuBa, T.€. UCIIOJIB3YeTCs, KOIr/la CpaBHUBAaeMble 3HAYEHHs pac-
TIOJIO’KEHBI B BEPXHEW CTPOKE TaOJIUIbI JaHHBIX, @ BO3BPALaeMble 3HAYEHHsI PACIIOJI0KEHBI Ha HECKOJIBKO CTPOK HHXKE.
Cunrtakcuc: I'TIP(uckomoe_snauenue; ungo_mabruya;, nomep _cmpoku; unmepe_npocmomp). Apryment Hcexo-
Moe_3HayeHue — 3TO 3HAYEHHE, KOTOPOE JOIDKHO OBITH HAaliIGHO B MepBOM cToJOIe MaccuBa. MHgo mabruya — 310
tabuuua ¢ nHpopManuei, B KOTOPOU HILyTCsS JaHHbIE. Homep cmpoku — 3TO HOMEP CTPOKH B MaccuBe HH(O Tadnuia,
U3 KOTOpOW OyJeT BO3BPAICHO CONMOCTaBIsieMoe 3HaueHWe. HazHaueHwe apryMeHTa Mumepe npocmomp TO XKe, 4TO

g ¢pyakrun BITP.
3ameuanus ons ¢ynxyuti BIIP(I'TIP): 1) Ecnu uckomoe_3Hauenue mMeHb- A B C
wie, YemM HauMeHbllee 3HaYeHue 6 Nepeom cmonbye (8epxneil cmpoke) un- 1 10 20 | 30 ‘

o_mabnuysr, mo ynxyus eosepawaem snavenue owuobxu #H/J[ (puc. 12). 5 ¥ #H/0 | A2 = BNP(5;A1:C1,1;0)
2) Ecnu 3Hauenue apeymenma nomep_cmoabya (Homep _cmpoxu) menvuie 1, S
mo @yukyus eozepawaem sHauenue owubrxu #3HAY! 3) Eciu snauenue ap- Pucynok 12 — Ilpumep ommbkw,
2ymenma Homep _cmonbya (Homep_cmpoxu) Oolbute, HeM KOIUYECMBO BO3BpalaeMoi dyrkuueii BIIP
cmonbyoe 8 apeymernme ungo_mabauya, mo Qynxyus eozepawjaem snaderue owuoku #CChIJI!.

IHocTpoenue rpadpuka GpyHKIUM OAHON NepeMeHHOH

s noctpoenus rpadukoB B Excel ncmonpsyrores nuarpammel. JlparpaMMbl co30al0Tcs Ha OCHOBE IaHHBIX, CO-
Jep kammuxcst Ha pabodem scre. [Topsiiok co3ganus quarpaMMBl:

¢ OnpezenuTe AaHHbIE, IO KOTOPEIM OyZET MOCTPOEHa JrarpaMMma.

o Brienute anamnasoH sUeek, CoACprKallii 3TH JaHHBIC C 3aT0JIOBKAMH CTPOK/CTOJIONOB.

o Brimonaute komanay (2003: BeraBka//Iluarpamma/Toueunas; 2007+: BeraBka//Iluarpammbt/Touyeunas).

B naboparopHbix pabotax Mbl OyaeM HCTOIb30BATh TUI AuarpamMMsl TodeyHasi (puc. 13) pasnuuHbIx MOATHIIOB (C
MapKkepamu Win 0e3 HUX, C TJIaJKUMH KPUBBIMU WM C IPSMBIMH OTPE3KaMH U JIp.), KOTOpas MO3BOJISIT 3a/1aBaTh 3HAYE-
HUSI KOOPJMHAT TOYKH (MapKepa) 1o rOPU30HTAIBHON 1 BEPTHKAJIBHOM OCH.

BCPTHUKAJIbHAs OCh f( X)
1,000

Ha3BaHHE
BEPTUKAILHON OCH

Ha3BaHUEC TrUarpaMmbl

TOPU3OHTAJIbHAA

Ha3BaHHC FOpH?,OHTaJ'ILHOfI
ocu

Pucynoxk 13 — Diementsl nuarpammbl TodeuHast ¢ riiaIKUMU KPUBBIMU U MapKepaMH

Uto0bI M3MEHUTH HACTPOMKH JIIOOOTO 3JIEMEHTa AMAarpaMMBbl, HEOOXOINMO MPaBOH KJIABUIIEH MBI MIECIKHYTH 110
3TOMY AJIEMEHTY B B KOHTEKCTHOM MEHIO BHIOpaTh (hopMaT 3TOro 3yieMeHTa. [[ims Kak1oro 31eMeHTa OTKPBIBAeTCs CBOI
ompesieNieHHbI Habop HacTpoek. [l u3MeHeHus: pa3mepa auarpamMmbl B Excel 2007+ MOKHO BOCHOJIb30BAaThCS KOH-
TeKCTHOM BKIIanKoi quarpammel @opmat/Pasmep.



OnpeneieHne OTPE3KOB, COAEPKALUUX HYJIM U IKcTpeMyMbl GyHkuuu. OnpenesieHHe ToOYeK HAUOOIBLIEr0 U
HaMMeHbIIero 3Ha4eHusi QyHKIUU

J1s Toro 4ToOBI ONPEAENUTH OTPE3KH, COAEpIKAIIWe HYIH, IKCTPEMyMBl (YHKIHH, JHOO TOYKH, HMEIOIIUE
HanOoIbIIee U HAUMEHbIIee 3HAYCHUS (DYHKINH, HEOOXOIIMO MpeaBapuTeI-HO MPOTa0ynupoBaTh QYHKIHIO, T.€. TO-
CTPOMTH TAOJIHILy €€ 3HAYCHUH NPY Pa3IMYHBIX 3HAUCHUAX apryMEHTa X, KOTOPBIH 0OBIYHO M3MEHSCTCSI PABHOMEPHO C
duxcupoarnbM marom h. [l npumepa, BosbMeM byHKIMIO Y(X) = Sin X ++/X — 2. B nomyuennoii rabmime (puc. 14)

HEOOX0IMMO HalTH MECTa, YAOBJICTBOPSIOIIUE CICAYIOIIHUM KPUTEPHSIM:

e [IpousBeneHne 3HaUCHUI KOOPAUHAT Y COCENHHMX TOYCK MCHBILIE HYJs, WM e 3Ha4eHHe (QyHKIMH MEHSET CBOM
3Hak. COOTBETCTBYIOIIME 3THUM 3HAUYCHUSAM Y KOOpIAMHATHI X 00pa3yloT OTPEe30K, COASpXallui Hynb (QyHKIUH. B
HalreM mpuMepe Hyis QyHKIMA Ha ygacTke [5,3..5,9].

¢ 3HaueHne KOOPIUHATHL Y BHIOpPAHHOHN TOYKW MEHBIIE 3Hade- I x| v ]
HUS KOOPAWHATHI Y TIPEenbIaymield W mocieayiomeid Touku. Ko- — /lokanbHbiid Makcumym
opauHATHl X TIPEOBIAYIIEH W TOCIEAYIOMEeH TOYKH 00pa3yroT 11 -0,060 X Y
OTPE30K, COAEp)KAalIM{ JIOKANbHBI MHUHUMYM (yHKIuH. Jlo- L7 0,236 0,5 -0,813
KaJbHBI MUHUMYM Ha yuactke [4,1..5,3]. 2,3 0,262 11 -0,060
e 3HaueHNe KOOPAUHATH! Y BHIOPAHHOH TOUKM GONbIIE 3Haye- J10KaNBHLIA MuHNMYM 17 0,236
HUS KOOpAMHATHL Y MpeAblAyIled U mocieayoomeil touku. Ko- 41 -0,733 2,3 0,262
opauHaThl X MPEeAbUIYIIEH ¥ TOCIEAYIONEH TOYKH 00OpasyroT 4.7 -0,832 2,9 -0,058
OTPE30K, COMEPIKAIIMN JIOKAJIbHBIA MakcuMyM QyHKuu. Jlo- 3.3 -0,530 3,5 -0,480
KaJbHbIM MakcuMyM Ha yuactke [1,1..2,3]. MHHHMAENLHOE 3HAUEHHE 41 -0,793
e HanGonpiee 3HaueHHEe KOOpAMHATHL Y BO Bcell Tabumiie. [ a7 [ 083 | 47 0,832
COOTBETCTByFOIAs 3TOH KOOp/MHATE KoopauHata X ykaxer ma V° LILLEUL 32 0,530
MECTO HaXO)KACHHUS MAaKCHMAIBHOTO 3HA4YCHUs (YHKIHH B pac- 3,3 9,530 33 0,055
CMAaTpUBAacMOM AMAINa30HEe CPEIU MPHBEACHHBIX TOYEK. Makcu- 33 0,055 / 6.5 0.785
MaKCcHMmManbHOE IHaUEeHHe
MallbHOe 3HaueHue GpyHkuuu mpu X = 6,5. [ 65 | 075 |

e Haumenbliee 3HadeHHe KOOpAMHATHI Y BO Bcel Tabmuie.
COOTBETCTBYIOIIAsA ITON KOOpAMHATE KoopAuHaTa X yKaxkeT Ha PucyHOk 14 — Onpenenenue XapakKTepHbIX OTPE3KOB
MECTO HAXOXICHUS MHHUMAIBHOIO 3HAYCHMS (YHKIHMH B pacCMAaTPHBACMOM JHAIla30HE CPEIH HPHUBEICHHBIX TOYECK.
MunnManbpHOe 3HaYeHHe QyHKIuH mpu X = 4,7.

YrouHenue HyJeil pyHkuuu ¢ noMmoumbio nHcrpymenrta «Iloxdop napamerpa»

Nucrpyment «Ilogdop mapamerpa» (2003: Cepsuc/Ilog6op napamerpa; 2007+: {anubie/PaGora ¢ naHHBI-
Mu/AHalIn3 «uTo-ecam»/Ilogdop mapamerpa) sABISCTCSA YACThIO OJIOKA 33724 aHAIM3a «ITO-ECIIH», KOT/Ia JKeJIaeMbli
pe3yabTaT OMUHOYHOM (POPMYIIBI H3BECTCH, HO HEM3BECTHBI 3HAYCHHUS, KOTOPBIC TPEOYESTCS BBECTH /IS MIOJIYUCHHS 3TO-
ro pe3ynbTaTa.

Hanpuwmep, yrounum Hyab GyHKIHH Y(X) = Sin X ++/X — 2 U3 PaCCMOTPEHHOT0 paHee IpUMepa.

[opsinok BeimonHeHus ¢ nomouibio cpeacrsa Ioadop napamerpa:
1. 3apesepBupyem siueiiky A5 Ha pabodem mucte EXcel ¢ ycraHOBieHHBIM B HeW Ha4aJIbHBIM MPUOIIDKEHUEM (3HAYE-
uue u3 untepsana [5,3..5,9]) mis morcka 3HaYESHUS HYIIS.
2. B cocenneii stueiike (BS) BBeném dhopmyny QyHKINH, B KOTOPOI B KaU4eCTBE apryMeHTa X HaJ0 COCIAThCS Ha 3ape-
3epPBHUPOBAHHYIO TSI pe3yibTara siueiiky — A5 (puc. 15).
3. Otkpoem auanorosoe okuo IMoaoop mapamerpa (puc. 16), B koropom:
® B [10JIC « Ycmanosumsp 6 aueiikey yKaxeMm aapec siueiiku ¢ popmynoit ¢pynkuuu — BS;
e B nonie «3nauenuey BeenéM 0 (T.K. 1O ONMPEIENCHAIO B MATEMATHKE HYIb GYHKIMH X — 5TO TOUKA U3 00IACTH
ompesieeHus (yHKIMH, B KOTOPOil OHA IPUHHMAET HyJ1eBoe 3HaueHue: Y(X ) = 0);
o B ioJiec «H3Mennn 3nauenue aveiKuy yKaxxeM aJipec 3ape3epBUPOBAHHON IS pe3ybTaTa sueiku — AS.
Ecnu B auanoroBoM okHe «Pe3ynpraT mombopa mapamerpa» OyaeT BbaHO cooOmeHne «Penrenue HaiiieHO», TO B
nojibupaemMoii siueiike (AS) MOKHO OyaeT yBuaeTh pe3yibTar (puc. 17).

= M A =SINAEI+AG1/2)-2 x| A8 [ ¢ [ o0 [ E [ F
A | B [ ¢ [ D e 1l x ¥ X
1 }{ Y YETSHOBHTS B BHEHCE: BS X Z 5'3 | 70'530 | Moafop napareTpa ANA A4eRkK BS. i
2 53 -0,530 SEREHIIE ID 8 v 59 | 9'055 | PelleHHE HafaeHo. .
' ' - 4 TOYHEHHEIW HYNE THMEHE
3 59 0,055 MISMEHAA SHIYEHHE AHERIH: $a45 ES 558509 0000 ] M@ e s O—I
4 yTOquHHbm HyMb 5 TekylEe SHIYSHHE! 0,000 Lllar
5| 5 [0733] o« | ome | |7 ez
Pucynox 15 — icxonnsle naHHbIE Pucynox 16 — Oxno
Pucynox 17 — Pe3ynbpTar BBIIOTHEHHS
JUISL YTOUHEHUS Hy sl QyHKIUH ITonoop mapamerpa

3ameuanue: Excel B cBoux AJIroOpuTMax MHCTPYMCHTOB aHalIM3a JaHHBIX HCIIOJB3YET MCETOJ IOACTAHOBKH. On
IIOACTABJISIET BMECTO X PA3HBIC 3HAYCHMS M aHATIM3UPYET, HACKOJIBKO PE3YyJIbTAaT BBIUMCIICHUN OTKJIOHSAETCS OT yCHOBHﬁ,
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YKa3aHHBIX B IIapaMeTpax MHCTpyMeHTa. Kak Tonpko OyneT JOCTUTHYT pe3ysbTaT BBIYMCICHHS ¢ MAKCUMAJIBHOH TOY-
HOCTBIO, TIPOIIECC MOJICTAHOBKHY MpeKkpamaercs. [1o ymorganuio HvHCTpyMeHT BoITonHsAeT 100 moBTOpeHuit (uTeparuii)
¢ toyHocthio 0.001. Eciit ecth HEOOXOANMOCTD B IOBBIIICHUH TOYHOCTH BBIYMCIICHHH, MOXKHO H3MEHHUTh HACTPOMKH:
VBEJINYNTh TapaMeTp MPENeIbHOTO YHCIa WTEpaldii WM W3MEHHTh OTHOCHTENbHYI morpemHocts (2003: Cep-
puc/Ilapamerpol/Bkaaaka Berunciaenus; 2007+: ®aitn/IMlapamerpsi Excel/@opmybi/IIapaMeTpbl BHIYHCIEHHIA).

Hapacrpoiika «Ilouck pemenus

Hoctyn k unctpymenty Iouck pemeHusi ocymiectsiseTcs ¢ nomoinpio komanasl (2003: Cepsuc/Ilouck peure-
Hus; 2007+: Jannbie/ Ananu3s/Tlouck pemenus). Eciu B rpynme nentounsix komana Excel 2007+ Jannbie/Ananu3
oTcyTcTBYeT KoMaHAa Ilouck pemenus, To HEOOXOJUMO 3aTPY3UTh COOTBETCTBYIOIIYIO HaJICTPOHKY.

¢ Bribepute komanay Office/Ilapamerpsr Excel.

¢ B nuanorosom okue Ilapamerpsl Excel menkuurte Ha Bknaake Haaerpoiiku.

o B HmwKHeil yacTH BKIAJKH B PacKpbIBAIOLIEMCs ClUcke Ympasienue Boioepute omuuio Hagerpoiiku Excel u

menkauTe Ha kKHOTKe IlepeiiTu. OTKpoercs nuanmorosoe okHo Hagcerpoiiku.

e B mmamorosom okHe Haacrpoiiku B cricke JlocTynmuble HagcTpoiiku yctaHoBuTe (aakok Ilouck peureHus: u

menkHuTe Ha kHOnke OK.

B Excel 2003 muanorosoe okao Haacrpoiiku otkpriaetcst komanmoii Cepsuc/Haacrpoitku.

[ocne BeImoHEHNS STHX AeficTBruil kKoMaHa [louck pemenus OyaeT JOCTYITHOH.

YTouHeHHe HyJIell U IKCTPeMYMOB (PYHKIMH ¢ MOMOIIbI0 HaAcTPoiKu «Ilonck pemeHus

Hanpumep, 13 npesayiiero npumepa Ha pucyHke 14, ckonupyem ¢ noMouipio CrnenuaibHoil BCTABKH 3HAYCHUS
KOOpAMHAT TPEX TOYCK, B JUANAa30HE KOTOPBIX COJCPIKHUTCS JIOKANbHBIH MakcHMyM B sueiiku A2:B4 (puc 18). B or-
JenbHOM suelike A6 3aaanM 3HaueHue X cpesHeil ToUkH, B coceqHel sueiike B6 onpenennm no Gpopmysie 3HaueHue Y
OT YKa3aHHOTO 3HadeHus X.

B nuanoroBom oxHe Ilouck pemenusi 3ajaeM 1eneByo sueiiky B6 (B neneBoii siueiike 00s3aTeIbHO JODKHA HAXO-
mutbes Gopmyna). [TockonbKy Halra meiah — MaKCUMHI3HPOBATh 3HAUCHHE B ATOH sSUCHKe, YCTaHABIMBAEM IIEPEKITIOYa-
Tens PaBHOIT MakcMMaIbHOMY 3HAYEHHUI0. 3aTEM OIpE/esieM H3MEHsEMbIe sTYCHKH, KOTOPhIE B JAHHOM CITydae Co-
CTOST U3 OHOM sueliku AB. Jlanee 3agaem orpaHuveHus, Mo Haxatuio kHonku Jlo6aBuTh (A6<=A4 u A6>=A2, T.c.
HaliieHHOe 3HadeHne X ITOIDKHO OBITH 0OJbIIe Hadana oTpe3ka A2 W OIHOBPEMEHHO MEHbIE KOHIIA oTpeska A4). 3a-
JTAaHHBIE OTPAHHYCHUS 0TOOpaxatoTes B ciucke Orpannvenus (puc. 19).

Bs - I | =SIN(AG)+AGM1/2)-2 Y CTEHOBMTE LENSBYIO AYSiKY: e8| B Ab - b2 | 1,93815335367603
A B c D PaBHOI; @ MEKCMMENEHOMY SHEYEHWD 3Had4eH A B C D

1 X ¥ MUHUMANBHOMY SH3YEHMKD 1 X ki

2 1,1 -0,060 W3MEHZA AYeiikn: 2 1,1 -0,060

3 1,7 0,296 cASE ﬁ 3 1,7 0,296

4 2,3 0,262 a 2,3 0,262

OrpaHuqeHms:
5 YTOUHEHHOE 3HaUeHHe 5 YTOYHEeHHOe 3HaueHue
SASE <= SASH )

6 17 0,296 | S 6 [1938153] 0,225 ]
Pucynox 18 — McxonHble TaHHBIE LIS Pucynox 19 — OxHo Pucynox 20 — Pe3ynbrar paboTsl
OIIpeJIeTICHHS JIOKAILHOTO MAaKCUMyMa IMouck pemenust npouenyps! Ilouck pemenust

UroObl HaYaTh NMpOLIECC PELICHUS 33/1a4H, IENKHUTE 110 KHOIKEe BuImoHuThb. B cTpoke cocrosiHus Oynetr oToOpa-
KaThCs XOJ pelleHus 3amaun. Uepes HekoTopoe BpeMsi 0TOOpa3uTcs MHPOPMAIMs O TOM, YTO pelIeHHe HaineHo. B
siueiike AB MOSBUTCS 3HAUeHHWe X, MPH KOTOPOM (DYHKIMS HMEeT MaKCHMaibHOe 3HaueHne Ha ydvactke [1,1..2,3]
(puc. 20).

3HaveHHe JIOKaJIbHOTO MUHUMYMa OTIpEIeIsieTCs aHaJIOTMYHO. Bee oTinudmne cocTouT B TOM, YTO B OT/IENBHBIC S4EH-
KI KOIMPYIOTCS KOOPAMHATHI TPEX TOUEK, BXOASAIINX B OTPE30K, COAEPKAIIUN JIOKUIFHBI MUHUMYM M B THAJIOTOBOM
oxHe Ilouck pemrennst nepexirouaTesb yCTaHABINBAETCS B MOJI0KeHHEe PaBHOI MUHIMA/ILHOMY 3HAYEHHIO.

[Toxoxxast cuTyanys ¢ yro4HEHHEM HyJsl GYHKIMH. B oTaenbHbIE sMEHKH KOMMPYIOTCS KOOPAMHATHI BYX TOYEK,
BXOJISIINX B OTPE30K, COJACPXKAIINI HyIb GYHKIMH U B TUanoroBoM okHe Ilomck pemreHust mepekiodaTeb yCTaHaB-
JuBaeTcs B nosiokeHue PaBHoii 3HavyeHuro 0.

Pemtenue CJIAY ¢ nomomsio HaacTpoiiku «Ilouck pemeHus»

B aToM mpuMepe mokaxeM, Kak MOXKHO C HOMOIIIBI0 HaacTpoiku IloMcKk pemieHusi PelinTh CUCTEMY U3 JBYX JIH-
HEWHBIX anredpanvdeckux ypaBHEHUH C JBYyMs HEM3BECTHbIMH. [1ycTh MMeeTcs CleAyrolas CUcTeMa JIMHEHHbBIX ypaB-
HEHUil:

{E'X—B';.'= 15
-Qrx+e8-y=18

3agaya GopmupyeTcs Tak: HAHTH TakKue 3HAYCHUS NepeMeHHBIX X U Y, KOTOpPbIE yOBJIETBOPSUIM OBl OJJHOBPEMEHHO
JIBYM YpaBHEHUSIM.

BBoauM Ha pabouuii TMCT UCXOIHbIE TaHHbIe U HopMyIsl (puc. 21).

10



05 - I~ | =B5*B2+C5%C2 YCTAHOBMTE LIENEEYIO AYEIKy: B
A B C D E F PaBHOii: @ MEKCMMANEHOMY SHEYEHMID _) 3Haqen
1 X Vi ) MMHMMANBHOMY SHEYEHWID
2 o o HBMEHEﬂ AUERKA:
3 SBg2:8C82
4 NesaA JyacTe MpaBaA vacTo OrpaHuueHMs:
3 |yp-1 2 3 0 = 15 $DS5 = 755 y
6 \yp.2 -9 1] ] = 13 SDS6 = $F6
Pucynox 21 — McxonHble TaHHBIE JUIS PEIICHHSI CUCTEMBI YPaBHEHUI Pucynoxk 22 — OxHo Ilouck pemenust

Ha nucte ucnons3yem nse stuetiku B2 u C2, koropele 10 3amycka uactpymenra Ilouck pemenust OynyT conepxarh
HavyaJbHbIe NMPUOMKeHNsT epeMeHHbIX X U Y (31ech, HarnpuMep, Mbl 33Jald UX PaBHBIMHU HYIIO). /lMana3oH sueex
B5:C6 comepxut ko3h¢unneHTs! npu Hen3BecTHBIX X U Y B IIEPBOM M BTOpoM ypaBHeHUsX. Sueiiku DS u D6 conep-
&KaTt GOPMYJIbI, IO KOTOPBIM ONpPEEISIOTCS 3HAYCHHUS JIEBBIX YacTel 000oux ypaBHeHUWi. B sueiiku FS n F6 3anocum
W3BECTHBIC 3HAUYCHHS IPaBbIX YacTell ypaBHEHHH.

3anyckaem cpenctBo Iouck pemenust (puc. 22). B 310ii 3amade HeT 1eJ€BON STUCHKH, MOCKOIBKY HAM HET HYKIbI
YTO-TO MHUHUMHU3HPOBATh WM MaKCHMH3HUPOBaTh. [109TOMY IOIe YCTAHOBHTH LeJIeBYIO siY€iiKy AMaJoroBOr0 OKHA
Houck pemeHust ocraercs mycTeiM. V3MmeHsemble siuelikn — B2 1 C2: oT HUX 3aBUCHUT 3HAUYEHUS JIEBBIX dacTel ypaB-
HEHUH, KOTOPBIE B CBOIO OYEpPeIb NODKHBI OBITh PABHBI IIPABBIM YaCTSAM TUX ypaBHEHHH. OTCIO/a BBITEKAIOT CIEAYO-
e orpanndeHus — D5 = F5 u D6 = F6 (paBeHCTBO 00enx dacTell ypaBHEHHUI).

B2 [ | 0,923076922076923
A B C D E B PelleHe HaiaeHo, Boe orpaHUYeHUA U YcnoBua
1 X y ONTHMaENEHOCTH BRINOAHEHBI. Tun oTueTa
2 0,92308 | 4,38462 g
. - @ CoXpaHWThb HaMEEHHOE PeLIeHHe YeToidansocTs
3 Mpeaens
4 ﬂEEIBH yacTb npaﬂaﬂ yacTo - BOCUEHOBﬂTb HUCX0AHBbIE S3Ha4YEHWA
5 yp.l 2 3 15 = 15 [ oK ] I OTheHa I I COXPEHMTE CLUEHEPMA. .. I l Crpaska
6 yp.2 -9 6 18 = 18
Pucynok 23 — Pesynbrat pabotsl nmponenyps! [lonck pemenust Pucynok 24 — Be16op Tuma otdera

[To 3aBepmennu npouenypsl Ilomck pemenus saeitku B2 m C2 Oynyt comepkath pemenme (X =0,92308 u
Y = 4,38462) 3amaHHO# CHCTEMbI JIMHEHHBIX anreOpanueckux ypaBHeHuid (puc. 23). Takke Mo pesynbrataM paboOThI
nporeayps! Ilouck penreHust MOXHO CHOPMHUPOBATH OTUET HA OTACIBHOM JIHCTE (puc. 24).

Pa6ora ¢ popmynamu MaccuBOB

Korma Bel BBOAMTE (hOPMYNTy MaccHBa B SUEHKY WIHM JIMANa30H sYeek, HEOOXOANMO 3aBEPIIMTH BBOJ C MOMOIIBIO
koMbOunanuu knasum <Ctrl+Shift+Enter>.

BbI Bceria cMoKeTe OTIIMYUTE (POPMYJTy MacCHBa, Tak Kak B CTPOKe (pOpMyYIT OHA 3aKIF0UeHa B (PUIYPHBIE CKOOKH.
Ipu BBOAE hopMyIibl MaccuBa (DUTypHBIE CKOOKH BBOJUTH He HYXHO — EXCel cinenaer ato cama. Eciu pesynbrat pabo-
ThI (DOPMYJIBI MAacCHBA — HECKOJIbKO 3HAYEHHI, TO, MPEX/E YeM BBOAUTH (Gopmyity, He 3a0yabTe BBIACIUTH HY)KHBIC
stueiiku. Eciii 9TOro He cienaTh, TO B sueiike 0TOOPA3UTCs TOJBKO MIePBOE 3HAUYECHHE MACCHBA.

[MocnenoBaTeIbHOCTD ONEpaNuii PU UCIOIBL30BAHUU (OPMYIIbI MACCHBA:

e BoyienuTh Auamna3oH sueek Oy IyIiero OTBeTa.
e Brectu dpopmyiy.
e Haxxars komOuHanmio knasum <Ctrl+Shift+Enter>.

Ecnu popMmysa MaccuBa MOMEIEHA B HECKOJBKO STYEEK, BbI JOJKHBI OTPEIAKTUPOBATEL BCE SUEHKH JUAna3oHa Kak
OJIHY STYEWKY. 3alIOMHHTE, HEJIB3sI U3MEHUTH TOJBLKO OJMH DJIEMEHT, COAep KA popMysTy MaccuBa!

Pemtenue CJIAY ¢ nomoubio 00paTHON MaTpULIbI

Bocnonb3yemcst MpeapIaylniM YCIOBHEM W PEIIMM CHCTEMY M3 JBYX JIMHCHHBIX anreOpandeckux ypaBHEHHUH ¢
JIByMSI HEU3BECTHBIMU, UCTIOJNB3Yst (hOPMYIIbI MacCHBOB. B mMarpuuHoil Gopme ykazaHHas cUCTEMa ypaBHEHHN BBITIISI-
JIAT TaK:

A-z=h
1
rae A — MaccuB, coJiepKanuii KO3 QUIUEHTHI TPH HEH3BECTHBIX;

Z — BEKTOP-CTOJIOCTI, COIep KalIHii Hen3BecTHbIC X 1 Y,

b — BekTop-cTONGEI, CoMepKaInii CBOOOHBIE YIEHBI YPABHEHHIA.

YToGb! HANTH BEKTOP HEM3BECTHBIX, HEO6X0MMMO 06patHyio Matpuiy A (A™) ymuOMwHTH Ha BekTOp b.

Jlns HaxoxeHus 06paTHOH Matpuib (A™) MOXHO HCIIOTB30BaTh BCTpoeHHYIO ByHKIII0 MOBP(Maccus).
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Jns  cKaJNsipHOTO  MEpEeMHOKEHUSI MaTpHIl (-"1_1 ") MOXKHO HCIONB30BaTh BCTPOCHHYIO —(DYHKIHIO
MYMHOX(maccus_1;maccus_2).
Ipoxenaem 3tu onepanud Ha padouem nucre Excel B4 - J | =MONPEAQ(B1:C2)
(puc. 25). Slueiiky B4 wcnons3dyem Ui BBIYHCICHUSA A B c D £ E
ompenpenurens matpuitsl A (= MOTIPEZ(B1:C2)). Ec- A= 2 3 b= 15
JIM OTIPENIENUTENb MaTPHUIBI A HE paBeH HYJIIO (MaTpH- 9 6 18
I1a HEBBIPOXKIICHHAS), 3HAUNT CYIIECTBYET el oOpaTHas

1
2
3
MaTpuua. 4 |Al= - OMpEeaenMTEND MATPHLLbI
5
6
7

Huanazon B6:C7 = MOBP(B1:C2) comepxur sie-
MeHThl Oo0partHOW Matpuubl A, a nuamason F6:F7
= MYMHOX(B6:C7;F1:F2) — pe3synprar pemeHus
CJIAY.

AM-1)= | 0,153846| -0,07692 2=  (x) | 0,923077
0,230769| 0,051282 (v} | 4384615

Pucynox 25 — Pemenne CJIAY MaTpuuHBIM CIOCOOOM
Hcnons3oBanue ¢popMbl 1151 BBOAA JAHHBIX B Ta0JIHILY

ITpu BBOjEe maHHbIX B Ta0muiy Excel (mpumep Takoii TaGmuibl mpeacTaBieH Ha pUC. 26) MOXHO HCIONb30BAThH
dopMy BBOAA JaHHBIX — IUAJIOIOBOE OKHO, KOTOPOE aBTOMATUYECKHU CO3/IA€TCsl MOCIE ONPENEIICHUS 3ar0JI0BKA CIIMCKA.

C moMmoIpo (GOpMBI MOKHO TAaKXKE OCYIICCTBIATh MOUCK M PEIAKTUPOBAHHE 3aIKCEil, KOTOPHIC YIOBICTBOPSIOT
MIPOCTOMY WUJIM MHOXKECTBEHHOMY KPUTEPHUIO CPABHEHUS, B KOTOPOM YCJIOBHSI MOT'YT COOTBETCTBOBATH JIOTMYECKOH Ore-
pauuu H.

A B C D E F
HaumeHosaHue HaumeHoegaHue Hama
Kon-eo LeHa BbIpyyka

1 moeapa MazasuHa peanusayuu

2 [asoeag nnuta LIYM 10-man-2010 5| 100 000p. 500 000p.
3 MwkposonHosas neyb |1000 menoven 12-man-2010 8| 150 000p. 1200 000p.
35 BapouyHas naHenb 14 Hemura 10-mani-2010 1| 150 000p. 150 000p.
36 Onektpudeckasa nnuta |LIYM 15-maii-2010 9| 150 000p. 1350 000p.
37 CokoBbXMManKa LYM 30-aHB-2012 3| 230 000p. 690 000p.

Pucynok 26 — Tabmuiia HCXOJHBIX JaHHBIX

Il BeI30Ba okHa "®opma" (puc. 27) HEOOXOIMMO MOMECTUTh yKa3aTelb SYCHKH B JTF000€ MECTO BHYTPHU CIHCKA U
BbIOpaTh komanay Jdannbie/®opma (miust Excel 2003). B Excel 2007+ komanapr @opma HET Ha JICHTE, OATOMY €&
HaJl0 70OaBUTH Ha TTaHEIb OBICTPOTO JIOCTYIIA, JUIS YEero:

1. mEeNKHYTh MpPaBOW KHONKOW MBIMIA HA MaHENHd OBICTPOTO =]

aoctyna u BBI6paTL B KOHTEKCTHOM MEHIO ITYHKT HaCTpOﬁKa HammeHoEaHHE ToBapa: IMMKpoBDnHDBaq nevk ;I 2Hz 36

naHeau ObicTporo aocryma. Ha skpaHe mosiBUTCSA pasnen Haberoeame WeraswHa: [1000 wenoeii | — pofisenne |
"

Hanens 6vicmpozo 0ocmyna nuanorooro okHa ''Ilapamerpsl — w0 yasnms |

Excel".
Kon-ga: |8 EEpHYTE |

2. B packphsIBarolieMcs crucke BelopaTs KOMaHABI U3 HEOO-
X0JuMO BeIOpaTh KoManabl He HA JeHTe. — 150000 Hean |
B CIIMCKE HIDKE BBIOpaTh @opma, a 3aTeM HaXaTb KHOIKY

JI0OABHTH|.

EpHTERHH
3. Haxarth KHOIIKY , YTOOBI 3aKpBIThL JAWAJIOTOBOC OKHO 4'

"HapaMeTpm EXCC]“ . JAKPEITE |

ITocne sToro maHenxs OBICTPOTO JIOCTyma OyAeT BKIIOYATh
= Pucynox 27 — lnanorosoe okHo ®opma

HOBBIN 3HAYOK
CopTupoBKa TabIUIIbI

CopTupoBKa nepeynopsI04uBaeT CTPOKH TaOIUIBI Ha OCHOBE 3HAYCHUIT U3 oiHOTO cTonbua. Jis peanusaunu cop-
TUPOBKH T10 BHIOPAHHOMY CTOJIOIY MJIM MHOXKECTBEHHOI COPTHPOBKM HEOOXOAMMO BOCIIONIb30BATHCS JMATIOTOBBIM OK-
Hom CoprupoBka (2003: auubie/CoptupoBka; 2007+: TI'naBuasi/Penaxkrupopanue/CopTupoBka u
¢uasTp/HacrpanBaemasi COpPTHPOBKA).

B nmanorosom okne CopTHpPOBKA HaJ0 yKa3aTh, 10 KAKOMY CTOJIOIY OyAeT MATH COPTHPOBKA M B KAKOM IOPSIIKE
(Bo3pacTarommieM WM yObIBaromeM). [Ipy 3agaHiM MHOKECTBEHHOH COPTHPOBKH HEOOXOJMMO BHaualle yKa3aTb CTOJ-
Oer1, 10 KOTOPOMY OYZAET BBIIOJIHATHCS TIEpBOHAYAIBHAS COPTHPOBKA, 3aTEM CTOJIOEL, B KOTOPOM COPTHPOBKa OyJeT
BBITIOJHATHCS B CIIy4ae COBNAACHHS 3HAYCHNH B NPEABIAYIIEM CTOJIONE U T.JI.

Hanpumep, omcopmupyem mabnuyy no Hazeanuro mMazazuna 6 aipagumHom nopsioke, a 0 0OUHAKOBbIX MA2a3U-
HO8 OMCOpmMuUpyem ux no @ulpyuKe 8 ospacmaiowem nopsioke. J{ist 3Toro BBIIEIUM JIIOOYIO siueiike B Tabiulle, 3aTeM
OTKPOEM H 3aI0JIHUM JUaoroBoe okHo COPTHPOBKA KaK [TOKAa3aHO Ha pUCyHKe 28.
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CopTupoexa
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2 )
v oas MDY ! N W
“’glﬂoﬁgswrb YpoBEHE H >< ¥AanMTE ypoBeHs ” -2 KonWposaTs yposeHs ” MoK AaHHEIE COASPMKAT 3AranoBKH
Cronbeyn CopTUpoBKa MNopRaok

COpTHPOBETE N0 | HayMeHoBaHME MarasHHa E‘ 3HaqeHnA

3aTem no E‘ 3HaqeHnA

[+] oTAnoA

E Mo BospacTaHMD

[=]
[=]

Eelpydka

Pucynok 28 — Jlnanorosoe okHo COpTHPOBKA IS BEITIOJIHEHHS MHOKECTBEHHOM copTrpoBku (2007+)

Pe3ym,TaT MHOKECTBECHHOM COPTHUPOBKHU MMOKAa3aH Ha PUCYHKE 29.

A B © D E &
HaumeHosaHue HaumeHosaHue Hama
Kon-eo LleHa Bbipyuka
1 moeapa Maza3uHa peanusayuu
2 [yxoson wkadp 1000 menouen 11-man-2010 2| 150 000p. 300 000p.
3 TlMopratueHaa ras/nnnta 1000 menoyen 15-maii-2010 5/ 100 000p. 500 000p.
35 [OyxoBsoW Wwkacdp LYM 15-maii-2010 9| 110 000p. 990 000p.
36 Onektpuveckas nnuta |LIYM 12-main-2010 9| 140 000p. 1260 000p.
37 Onektpuyeckas nnuta |LIYM 15-main-2010 9| 150 000p. 1 350 000p.

Pucynox 29 — Pe3ynbTaT MHOKECTBEHHOW COPTHPOBKH

YcaosHoe popmarupoBanue

YcnoBHOe popMaTHpOBAHUE MO3BOJISET 3a/1aTh ONpPECICHHbBII GopMar quana3oHa sYeeK B 3aBUCUMOCTH OT COJEP-
JKIMOTO 3TOro nuama3oHa. Kak mpaBuiio, KOrjga Bbl 3aJaceTe yCiaoBUs Ui (hopMaTHpOBaHUsS auamna3oHa sueek (2003:
®opmat/YciaoBHoe dopmaTrupoBanue/Popmya,; 2007+: Taasuas/Cruiau/YcioBHoe ¢opmaTuposa-
nue/Mcnonb3oBath Gopmysty s onpeneienus popmaTupyembix siueek), Excel mposepsier kaxayro siueiiky aua-
nasoHa JUIsl ONpe/IeIeHUs €€ COOTBETCTBUS 3aJaHHBIM BaMK ycaoBusM. 3ateM EXcel npumensieT BoIOpaHHBINA BaMH 1St
JTAHHOTO yCJIOBUs (popMaT BO BCeX siueiikaX, YIOBJICTBOPSIONIMX 3TOMY YCJIOBHIO. Eciu comepkumoe siueiiku He OTBe-
4aeT JIIoOOMY U3 33JJaHHBIX YCIOBUi, HOPMATUPOBAHHE SYCHKH HE MEHACTCS.

[pennonoxxuM, 9T0 HEOOXOTUMO BBIACTUTH sUeikn MaccuBa Al:B2, B KOTOPEIX 3HaUCHUS 6Oo/bute cpeoHezo 3HA-

YeHus uuces, cooepicawuxcsa 6 smom maccuse. Beigensem Ha padodem mucte nuama3oH Al:B2 u cozmaem popmymy B
JINAJIOrOBOM OKHE Y cJioBHOe (popmaTupoBanue (tabiuma 3).

Tabmmmna 3 — [Ipumep co3manust GopMyITEl B IHATOTOBOM OKHE Y CJ10BHOE opMaTHPOBaHUE

®parmeHT pabodero JTuUcTa ®parmenT popmer Co3naHue mpaBmia popmaTupoBanus (hopmyria)

A B
1 3 2
4

DopMaTHPOBATb 3HAYEHUA, [NA KOTOPLIX Cneayuan dopMyna ABNAETCA HCTHHHOIT:

=A1>CP3HAY(SA51: 5B52)|

ER:

[epBas ccbuika B opMysie OTHOCUTEIbHAS — P aBTOMATUYECKOM THPAXKUPOBAHUU (OPMYJIbI B JPYyrue sSUEHKH
9Ta CCHUIKA JI0JKHA M3MEHATHCS. BTOpast cchulka Ha Inama3oH a0COMIOTHAS — MPH THPAKUPOBAHUM 3TOT TUANAa30H HE

JOJIKCH UBMCHSATHCA.
HpOMe)RyTO‘lH])le HUTOTH

C IIOMOIIIBIO KOMaH/bI HpOMe)KyTO‘-IH]:le HTOI'M MOXXHO aBTOMAaTHYC€CKHU IMOACYH-

MpoMexyTouHbIE UTOTIA P |
TaTh IPOMEXKYTOUHBIE U OOLIME UTOTHU B CIMCKE 111 cTosIONa Tabnuupl. Ilepexn Bbimo-
HEHHEM ATOH KOMaHJbl HEOOXOIMMO OOS3aTEIbHO BBHINOJIHUTH COPTHPOBKY IO TOMY E
cTOJI01Y, 0 KOTOPOMY HOABOJATCS UTOTH. Gnepaw:
ITapameTpbl NPOMEXKYTOUYHBIX UTOTOB 3aJal0TCS B AuanoropoM oxxe IIpomesky- || cvma [=]

Tounbie  mrorm  (2003:

Jannbie/Urorn;
/TIpoMeKyTOUHBIE HTOTH).

2007+:  dauubie/CTpyKTypa

B ciydae eciu Heobxooumo onpedenums cymMMy GbIDYYKU O KAIHCOOMY MA2A3ZUHY,
TO MPEABAPUTEIILHO BBITIOJTHACTCA COPTHUPOBKA KaK IMOKAa3aHO B MPEAbIAYIIEM ITYHKTE.
3areM Ui 9TOM TaGJIMIBI OTKPHIBAETCS IHAIOTOBOE OKHO IIPOMeEKyTOYHBIE MTOTH
(puc. 30). B mranoroBom OkHe:

e B osie [Ipu KakaoM M3MeHeHHH B BBIOPATh CTOJOEI /IS MOJICYeTa UTOTOB —
HanmeHnoBanue Mara3mna;

e B rosie Onepauus BHIOpaTh UTOTOBYIO (DYHKIHIO JUIS BBEIYUCICHUS TPOMEXKY-
TOYHBIX UTOTOB — CymMMma;

® B II0JIC I[OﬁaBI/lTb HUTOTd MO0 YCTAaHOBHUTH (bnamox JJIA KaXXKJ10T0 CTOJ'[6IIa, CO-
ACPIKalICro 3Ha4CHUs1, 10 KOTOPbIM HCO6XOI{I/IMO IIOABECTHU UTOI'M — Bupy'ma.

[NofasnTh uTor no:

HanmeHosaHne Tosapa
HalMEHOBEHWE MarasiHa
OaTa pean1saan
Kon-so

LeHa

<[OEEE

3EMEHWTE TEKYLLWE MTOM

[T Korew crpariues mexxay rpynnani

WTori noa AaHHsimm

[ YBpaTe Bce ] [ O

] [ OTnexa

Pucynox 30 — [Inanorosoe
okHO IIpomexyTouHbBIC

HTOTH
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ITpu HeobxoanmocTu komanay IIpoMe:kyTOUYHBIE MTOTH MOKHO MCIIOJIb30BaTh CHOBA, YTOOBI JOOABUTD JIOMIOJIHH-
TEJIbHBIE CTPOKU UTOTOB C MCIOJIb30BaHUeM Apyrux GyHKiuid. Bo n3dexaHue nepe3anicu MMEIOIUXCsl UTOIOB CHUM -
Te (1axok 3aMeHUMTh Tekylue uToru. Ecim Ha000poT HE0OX0ANMO 3aMEHUTD MPEIBIYIIHE HTOTH, TO YCTaHABJIMBA-
eM (Iiakok 3aMeHUTh TeKYyIIie HTOTH.

Yro6bl pacookuTh HTOTOBYIO CTPOKY MOJ CTPOKOM JaHHBIX, YCTAHOBUTH (hi1axkok UTOrH noj JaHHBIMU.

PesynbraT BeINOIHEHHS HACTPOEK AuanoroBoro [IpoMe:kyTouHble HTOTH MOKa3aH Ha pucyHke 31.

[ A B c D E F
) A ’ (T Kon-eo ‘ LeHa Bbipyyka
1 moeapa Ma2asuHa peanusayuu

+ 10 1000 menoy4ei UTor 5920 000p.
- 11 [yxoso# wkadgp 1A Mpatpu 14-main-2010 1/ 120 000p 120 000p.
- 12 MopratueHasn ras/nnurata Mpaddm 12-main-2010 3/ 140 000p 420 000p.
- 13 la3oBas nnuta 1A Mpadhdm 13-main-2010 4, 110 000p 440 000p.
- 14 MMopratusxan ras/nnurata Mpacddmn 11-main-2010 5/ 150 000p 750 000p.
- 15 [yxoBo# Wwkadp 1A Mpadhu 13-mai-2010 8 110 000p 880 000p.
- 16 [asosas nnuta 1A Mpacdpum 12-main-2010 6| 150 000p 900 000p.
- 17 MuxposonHosas neye |TA Mpacpcpu 12-man-2010 9| 150 000p 1350 000p.
- 18 1A Mpacpcpu Utor 4 860 000p.
- 27 TA Hemwra Wror | 5110 000p.
O LYM WUrtor 9 540 000p.
= 42 O0wWmMin utor 25 430 000p.

Pucynok 31 — Pe3ynbraT moaBecHUs MPOMEKYTOYHBIX UTOTOB
ABTOUIABTPANMS TAGJIMUBI

@unbTpanys TabnuIpl 03HAYAET OTOOPAKEHUE B TAOJUIIE TOJIBKO TEX CTPOK, 3HAYEHUS B KOTOPBIX YAOBJIETBOPSIOT
OIIpEJICTICHHBIM YCJIOBUSIM. BKIIOYMTH aBTO(MIBTPAIMIO MOXKHO BBIOpaB COOTBETCTBYMOLIyI0 KoMmaHay (2003: dam-
Hble/@unbTp/ABTodNabTp; 2007+: Nannbie/CoprupoBka u ¢uiabTp/®@uabtp). CripaBa OT 3aroJ0BKOB (B LIAIMKE

TaGMUIBI) CTONOIOB MOSBATCS KHOIKK CO CTpeNKaMu aBToguiubtpa L. Eciiu IIenKHyTh CTpENKy aBToGuiIbTpa, 0To0-
paxxaeTcsi CHUCOK PasJIMYHBIX BApHAHTOB (QMIBTPALIMU U COPTUPOBKH IO BO3PACTAHUIO U YOBIBaHUIO. [IpH BEIIOJIHCHUH
(GUIBTpanUK CTPEJIKa aKTHBHOTO aBTO(MMIBTPA OKPALIBACTCS B CHHUM 1IBET.

Ji1st TOro 4To0bl mocie (GIIbTpanul 0TOOPAa3MINCE BCE 3aIIMCH HEOOXOIMMO Ha)KaTh aKTHBHYIO KHOIIKY U BBIOpATh
komany (2003: Bee; 2007+: CHATH PUIABLTP € «...») win BeinonHuTh koMauay (2003: JJanubie/@PunbtTp/OTO0pa3surs
Bce; 2007+: Tannbie/CoprupoBka u GuiabTp/OUHCTHTB), a JUIS yAAICHHS aBTOQHILTPA HEOOXOAUMO CHATH (PIIAKOK
koManzpl Janubie/@unbTp/ABTodninstp (2003) mubo orkiounth ero Janunbie/CopTupoBka U GuaAbTp/P@UIbLTP
(2007+).

Ha npumepe ucxomHo#t Tabmuiis (puc. 29) npearnonoknumM, 4To HEOOXOIHUMO 0modpasums OanHvle MOIbKO N0 Ma2a-
suny LJYM. JI5is 3T0r0 HEOOXOJMMO OTKPBITh PACKPHIBAIOIIMICS CIHCOK B 3aroioBke croyidoina HammeHnoBanme mara-
3MHA U YCTAaHOBUTH B HEM cHauana (raxok HampoTus cioBa LIYM. IIpu 3ToM, Ha KHOTIKE PACKPBITHS CITHCKA 3ar0JI0B-
ka cTonbua HanmeHoBaHne Mara3mHa rosiBUTCS 3HA4OK, KOTOPBIH 03Ha4YaeT, 4To Tabyuua oTGUILTPOBAHA 110 3HAYE-
HUSIM 3TOTO cToJbIa (puc. 32).

TeKcToBKIE MALTPE » MonbsoBaTENbCKi AETOGMALTD ’ l B
MokazaTe TONBKD TE CTPOKK, SHA4YEHWA KOTOPBIX:
v -[M] (Belaen1Th BCE) flaTa peanusaLim
i-[] 1000 menouei MOCNE WAW PABHD |E| 12.05,2010 El
[ ta Mpadidm @un O um
D Ta Hemura 00 UKW PEEHO IZ| 14.05.2010 IZ|
[ LLYM
3HaK Bonpoca "7 ofosHauaeT oomH nbol sHaK
3HaK "*" 0bo3Ha4YEET NOCNEN0BATENLHOCTL MbLIX 3HAKOE
[ QK ] ’ CTmMeHa ]
Pucynok 32 — PackphIBaIOIIMIACS CIIUCOK B 3ar0JIOBKE Pucynok 33 — [Tons30BatenbCckuii GUILTP B CTOJIOIE
croa61a HamMeHoBaHue Mara3mHa Jlara peajiuzanuu

Bonbime BO3MOXHOCTH 71l GUIBTpaluy TaOIUI] IPEJOCTABIIAIOT HAXOAMIIMECS B PaCKPBIBAIOIINXCS CITHCKaX 3a-
TOJIOBKOB CTOJIONOB KoMaHAbl TekcToBble GUILTPBI (ecau B CTOJNOIE 3aMHMCaHbl TEKCTOBBIE NaHHBIC), YHCIOBbIE
(puabTpeI (ecm B cTonOIIe XpaHATCA YHCIOBBIE TaHHBIE) 1 DUABTPHI MO AaTe (ecny 3Ha4eHHs B cTojOIe oTdhopma-
THUPOBAHBI OJIHUM U3 (OPMATOB JaThl MIIM BPEMEHH).

Jnst GribTpanyy TaHHBIX MOXKHO HCIIOJIB30BaTh JIF000€ KOJIMYECTBO CTOJIOLOB Tabuuibl. Hanpumep, B HCXOTHOM
tabmuue (puc. 29) moocHo ucnorvzosame purbmp, koeda 6 cmorbye Haumenosanue mazazuna 3adan maeazun LHYM
(puc. 32), a 6 cmonbye Jama peanuszayuu — ouanazon ¢ 12.05.2010 no 14.05.2010 (puc. 33).

Pesynbrar npumeHeHus aBToQuIIbTpa 10 ABYM CTOJIONAM TaOIHIBI TIOKa3aH Ha pucyHke 34.
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A B C D E F

HaumeHosaHue HaumeHosaHue Hdama
Kon-eo LeHa BbIpyyka
1 moeapa .| MagasuHa | peanusayuu; - - =
13 Bapo4Has naHenb LYM 13-man-2010 6/ 110 000p. 660 000p.
17 MopratneHas ras/nnuta LJYM 13-man-2010 2| 150 000p. 300 000p.
20 MwkposonHoBas neus |LIYM 12-maii-2010 4| 140 000p. 560 000p.
26 Bapouras naHenb LIYM 12-man-2010 1| 120 000p. 120 000p.
29 3nektpudeckaa nnuta |LIYM 12-man-2010 9| 140 000p. 1260 000p.
31 lasoBas nnuta LYM 12-man-2010 6| 140 000p. 840 000p.

Pucynox 34 — Pe3ynbrar GuiabTpanuy o HECKOJIbKHM CTOJIOLAM

Pacmupennslii guabTp

Komanna «PacmmpeHHbli GHIbTp» UCTONb3yeTces 11 GUIBTPALUY 110 O0Jiee CI0KHBIM YCIOBUSIM 0TOOpa 3aIucei,
4YeM aBTO(QMIBTp, HAIPUMED, 10 HECKOJILKUM YCJIOBHUSIM OTOOpa B OJJHOM CTOJIOLIE, 110 HECKOJIBKHUM YCIIOBUSIM O0TOOpa B
HECKOJIBKMX CTOJIOLAaX MM JJIsl 0TOOpa 3ammcei Mo ycaoBUsM 0TOOpa € IIOMOIIBIO (OpMYJIBL.

Ilepen mpumeneHneM KoMmaHAbl «PacmMpeHHBIH (QMIBTP» HEOOXOIUMO MOATOTOBUTH YCIOBHS OTOOpA, KOTOPHIE,
KaK IPaBHJIO, PACHONATalOTCs B OTACIBHBIX OT TAOIHIBI sTYCHKAX.

Co3pmanue muamazoHa yCIOBHIA 0TOOpa Ciienyromiee:

®B BEIOpaHHOW CBOOOTHOMN CTPOKE 3aIlOIHUTH TYCHKH 3ar0JIOBKAMH TOJICH, 1O 3HAYCHUSAM KOTOPBIX OyAeT Impo-
UCXOIWTH (prbTparys,
®CTPOKH HUIKE 3aIIOJHUTH 3HAUEHHUSMH, KOTOPBIE U OYIyT SBIATHCS KPUTEPUSIMU PacIIMPEHHOTO GuibTpa.

Hanpumep, kpurepuii 1uis paciimpeHHoro GuiIbTpa, koedd 8 A B c
cmonbye Haumenosanue mazasuna 3aoan mazazun IIYM, RO AT A

40 Maea3UHa peanusayuu peanusayuu
a 6 cmonbye lama peanuszauyuu — ouanaszon ¢ 12.05.2010 41 TYM =12 052010 |<=14.052010
no 14.05.2010, 6ynet BBIIIAACTh TaK, Kak MOKA3aHO Ha pPU-
cynke 35. Pucynox 35 — Kpurepuii 111 paciiupeHHoro Gpuibtpa

Ilocne Toro xak yciaoBue 0T60pa IIOATOTOBJICHO HCO6XO,Z[I/IMO BBITNIOJIHUTD CJICAYIOIIHC HeﬁCTBHﬂZ
¥

PacwmpeHHbiid GuasTp |ilﬂ_hj

® BBIJICITUTE JIOOYIO YCHKY B TaOIHIIE;

® OTKpBITh OKHO Pacmupenubnii  ¢uabrp (2003: lan- || ofpatiora
Hble/q)HJILTp/PaCHII/IpeHHBIﬁ (l)l/lJ'l])Tp; 2007+: I[al-[- bMNETPOBaTL CNMCOK Ha MecTe
Hble/CopTHpoBKa U GuiILTP/{ONOJHUTETBHO) — PUCYHOK 54; ) BT TR D FE T T SRR R

® YCTAaHOBUTH Nepekioyatesib OopadoTka B nosoxxkeHue CKO- || vcxonreni ananason: SASLISFS3T B
MHUPOBATh Pe3yJbTaThl B APYroe MecTo, €CIIi HEOOXOIUMO, UTO- | | Avanasow ycnoswi: §A840:6C541 B
661 Excel BeiBOIMI pe3ynbTaThl GUABTPALUK PAIOM C TAOIMIEH U MIONECTHTD PEsyIbTaT B AvanasoH: | SAG44-4F%4d 3
yKa3aTh AMANa30H WIM SYeHKy U Havaaa pasMelleHHus pe3yJibTa-

. ToNEKD YHUKANBHEIE 33MMC

TOB B 1ojie [loMecTUTH pe3yabTaT B IMANIA30H,

® POBEPHUTh MCXOHBIA TUAMAa30H sueeK GuiabTpyemMoit Tadiu- ook

I(bl, AMAMa30H JOJDKEH COAEP)KaTh BCE SAYEHKH CIIMCKA C YU4ETOM
sTYEeK 3ar0JIOBKOB CTOJIOIIOB,; Pucynok 36 — Jluanorosoe okHO

® yKa3aTh [JHana3oH KpPHUTEpHEB, OH JIOJDKEH COJIepKaTh BCE Pacmimpennsiii puiabTp
siYeUKU Juana3oHa ycioBuil otoopa (puc. 36) ¢ yuetoM siueek 3a-
TOJIOBKOB CTOJIOIIOB,;

o gaxath Ha kHONIKY OK nis BemmonHeHus punstpanun. HaunHas ¢ sueiikn A44, OyayT oToOpakeHBI pe3yibTa-
Tol GunbTpaiun (puc. 34).

ITpu popmMupoBaHuM KpUTEpHs: OTOOPA PACIIMPEHHOTO (QHUIBTPA BO3MOXKHBI CIIEYIOIINE BaPUAHTHI.

1. Kpurepuit otbopa conepKUT 0JJHO WIIM HECKOJIBKO yCIOBHH, HaKJIa{bIBAEMBIX Ha OMH cTonben (oaHo none). Ec-
JI KPUTEPHIA COAEPIKUT HECKOJIBKO YCIIOBH, TO OHH CBSI3BIBAIOTCS Jlornmdyeckoii onepanueit UJIU (pucyHok 376).

2. Kputepuii oTO0pa COAEPIKUT HECKOJIBKO YCIIOBHH, HAK/IaJbIBAEMbIX Ha HECKOJIBKO CTOJOIOB (I0JeH) OHOBpe-
MEHHO. 371eCh BO3MOXHBI CIIEAYIOIIUE BAPHAHTHL:

® HEOOXOAMMO HAJIOKHUTh HECKOJBKO YCJIOBHI OTOOpa Ha HECKOJBbKO CTOJOIOB, IPUYEM 3TH YCIOBHS JIOJDKHBI
cBs3pIBaThCsl stornueckoit onepamuedd MJIM. Torma ycnoBust otOopa 3amaroTcsi B PasHBIX CTPOKaX KpPHUTEPHUs
(puc. 378);

® HEOOXOAMMO OJTHOBPEMEHHO HAJIOKUTh HECKOJIBKO YCIOBHI 0TOOpa Ha HECKOJBLKO IOJIEH, MPUYEM YCIIOBHS OT-
6opa JOIDKHBI OBITH CBA3aHBI Jorndyeckoil onepauuneid M. Torna Bce ycnoBust 3a7al0TCsl B OTHOW CTPOKE KPUTEPHS
(puc. 35, 37r),

® HEOOXOAMMO HECKOJIBKO YCJIOBHUII HANIOKUTH Ha HECKOJIBKO TIOJIEH, IPUYEM CBS3BIBATHCS OHU MOTYT 00EHMH JI0-
ruyeckumu onepanusimu U u UM (puc. 37a).
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a) | Ione 1 Ilone 2 0) | onel B) Ilone 1 Ilone 2 r) | one 1 Ilone 2
yor. 1l | w| yem 2 yei. 1 yei. 1 yei. 1 u| ycim?2
WIH WIH Wi
yer.3 |u| yend yea. 3 | | yen4

Pucynok 37 — IIpaBuia cocTaBiIeHHS KPUTEPUEB IS PACITIPEHHOTO PHUIBTpa

3. Berancnsiemsrit kpurepuii. Y caoBus oT00pa MOTYT conepkatb GopmMyiy. [lodydeHHoe B pe3yapTaTe BEIYUCICHUS
(opMynbl 3HaYEHUE Oy/IeT y4yacTBOBaTh B CpaBHEHHH. [IpaBuina popMUpOBaHHS BEIYHCIIIEMOTO KPUTEPUS CIIEAYIOIIHE:

® B TUANa30HC KPUTCPU HCJIb3A YKAa3bIBaTh CYHICCTBYIOIINC B Ta6n1/1ue HMEHA II0JIEH. Cne,uyeT BBECTHU HOBOC UM
3aroJIOBKa;

® [IpU CO3aHNHU (bOpMyJ'I BBIYHCIAEMBIX KPUTEPHUCB CICAYCT UCIOJIB30BATh IMCPBYIO CTPOKY CIMCKaA (He CTPOKY 3a-
TOJIOBKOB), T. €. IEPBYIO SIYEHKY B CPAaBHHBAEMOM CTOJIOLIE;

e cci B (pOPMYJIe HCTIOTB3YIOTCS CCHUIKH Ha SYCHKH CIHCKA, OHU 3aal0T- A
Csl KaK OTHOCHTEIIbHEIC; 40 BK_Bbipyuka \

e ecu B (hOpMyJI€ MCIIONB3YIOTCS CCHUIKM Ha SYEMKM BHE CIHMCKA, OHM 3a- 41 M\J
JAFOTCS KaK abCOJIOTHBIE; =F2 > CP3HAY(SF$2:3F$37)

® BBIYUCIIAEMBIC KPUTECPUN MOXKHO COUETATH C HEBBIUYNCIIAEMBIMHU,

Pucynok 38 — IIpumep

® He ClieAyeT o0palaTh BHUMaHUE HAa Pe3yJIbTaT, BhIIABaeMbId POPMYIIOit
BEIYUCIIIEMOTO KPUTEPHUS

B obnactu kpurepust (066ruHo0 UCTUHA wnu JIOXD).

Jlist yCTIOBUSI C BBIYUCIISIEMBIM KPUTEPUEM HpuUseoem npumep, 6 Komopom
Heobx00umo omvickams 3anucu (ACXoHas Tabmuma — puc. 29) ¢ ebipyuKoil evlie cpednell no écemy CHmoabyy
(puc. 38).

CBoaHas Ta0JIHLIA

Huctpyment CBoaHas Tad/uIA sSBISCTCSA YPE3BBIYAITHO MOIIHEIM U yIOOHBIM CPEICTBOM aHAIHM3a U TPaHCHOopMa-
K JaHHbIX. C ero MmoMoIbI0 MOXKHO C/IeNaTh MPaKTHYECKH JII000H «pa3pes» Tadiuipl. CBogHAs TabNnIa BO MHOTOM
00BeIMHACT BO3MOXKHOCTH IPYTUX 000OIIAONINX WHCTPYMEHTOB, Takux kak HMrorm, ®uastp, Koncosmnanmus. B
TaKHAX Ta0JIMIaX MOKHO TPOU3BOJIIEHBIM 00pa30M M3MEHUTh CTPYKTYPY HCXOIHBIX JaHHBIX, a TAK)Ke IMOMyYUTh BCE He-
00XOIMMBIE UTOTH 10 JIFOOBIM JaHHBIM U COPTHPOBKH.

[opsmok co3maHus CBOTHBIX TaOMUI] OOHAKOB. OTINMYHE TOJIBKO B €€ HACTPOUKAX, KOTOPBIC 3aBUCST OT KOHEUHON
nend. PazdepeM mocTpoeHUe CBOAHOW TAOIUIIBI, KOMOPAs NOKA3AAd Obl HA OCHOGe UCX00HOU mabauysl (puc. 29) un-
Gopmayuio o mom, KaKo8a CYMMAPHAsL 8bIPYUKA OM PEANU3AYUU KAINCO020 MOBAPA 8 KAANCOOM MA2A3uHe U Omoopasu-
Jla 8 Kauecmee cmpanuybsl 8 paspese noie «Jlama peanuzayuuy.

st co3nanus cBoaHOM Tabuuikl B Excel 2003 Heo6Xx0MMO BBIIEIUTh HCTOYHHK JAHHBIX (TAOIHIly C 3ar0JIOBKAMHU
CTOJIOLIOB) M 3allyCTHTh MHCTpYMEeHT MacTep cBOAHBIX Tadauu. [lepes nmoctpoeHreM CBOJHOW TaOIMIBI U3 UCTOYHH-
Ka JIaHHBIX 00513aTeJIbHO JOJIKHBI ObITh YOPaHBI IPOMEKYTOYHBIC HTOT'H U HAJIOKEHHbBIE (DUIIBTPBI.

3anyctuth MacTep CBOIHBIX TaGJMII MOXKHO ITyTeM BbiOOpa koMaHsl Jlanubie/CBoaHas Tabauna. Ha skpane
MIOSIBUTCS TIEPBOE AUATIOTOBOE OKHO MacTepa CBOAHBIX Ta0ul ¥ guarpamMm — mar 1 u3 3.

o [Ilar 1. BeiOpars BapuaHT co37aHus TAOJIMIIBI HA OCHOBE MAaHHBIX, HAXOAIuXcs B cnucke Microsoft Excel. Bug
€03/1aBaeMOr0 OTYeTa — CBOJHAS TaOIHIa.

o [Ilar 2. BriOpaTh quamna3oH TaOJIHIEL, €CITU OH HE YKa3aH.

o [llar 3. BeiOpars Oymyliee pacronokeHne CBOAHON Tabmuisl — HOBBIH jucT (puc. 39). OgHako mepen TeM Kak
HakaTh KHONIKY ['0TOBO, Hamo HaxaTh KHONMKY Maker... (puc. 40). [lepetsruBaem MbIkod nosne Jara peanausa-
OHH B OTACIBHO CTOSIIy0 00macte Cmpanuya, none HammeHnoBanme toBapa — B oOmacte Cmpoka, 1one
HaunmenoBanue mara3una — B obnacte Cmonbey, a none Boipyuka — B nione /lannuie.

3ameuanue: Jlns nons Belpyuka aBromarnuecky BeiOupaercs Tuil onepauuu — Cymma (T.K. popMaT AaHHOTO MO —
YHUCIIOBOM).

DNata peanusaumu -
[-TEaHHua] AWMEHOBaHWE MarazuHa Cro
MoMecTHTE TalmHuy 6 HaumeHoeaHue TOBapa

" HoBeii ocT

" CylecTBYIOWME T
ja‘

AnA £03AaHMA TABAMUE! HaXMUTE KHoNkY "ToToEa",
il DapameTpet... OTHMEHS I < Hasaa | AEnee = | CoToso I

Pucynoxk 39 — Tpetuii mar nocTpoeHus: CBOIHOM
TaOIUIIBI

AaHHele

Cymma no nonko Belpyyka

Crpoka

~

[~ [Beipyxa]

Pucynok 40 — Hactpoiika o0acteit CBOIHON TaOIHIIBI
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[To 3aBepIeHHIO TPETHETO [Iara Ha HOBOM JIMICTE TIOJTydaeTCs pe3ybTaT, IPEICTaBICHHBIN Ha pucyHKe 41.

A B & | D | E | F |

1 |Oata peandzaund {Bce) -

2

3 [Cymma no nonw Beipyyka |Hanmenoeanue marazuia |

4 |HaumeHoeaHwe Toeapa w1000 menoued 14 Mpadidu T Hewmura LIh OBLyMi uTar
5 |BapovHan naHens 710000 1230000 1940000
B |Maz0ean nnuta 1340000 1350000 1340000 4030000
7 |Oyxoeol wead 1260000 1000000 950000 3250000
B |MukpoBONHOEAA NEYE 2810000 1350000 450000 1400000 6010000
8 |Nopratvenaa razmanTa 1850000 1170000 1350000 1260000 5650000
10 | Cokoeerxumanka 530000 E30000
11 | 3nekTpUYECKEA NNHTE 1250000 2510000 3860000
12 | OBy Wi uTor 5520000 4860000 5110000 9540000 25430000

Pucynok 41 — Coanas Tabnuna

st co3nanus cBoguoM tabnuipl B Excel 2007+ Heo6X0quMO BBIIETUTh UCTOYHHMK JAHHBIX U BHIOpATh KOMaHIY
BeraBka/Ta6auub/CBoaHast Ta0JMLa.

B muanoroBom okHe Co3maHme CBOTHOI Ta0MHIBI HCOOXOTUMO MPOBEPUTH MPABUIBHOCTH BHIOOpA MCTOYHHKA
JIAaHHBIX U YKa3aTh JIUCT PACIION0KEHHS CBOIHON TaOIHIIBL.

Ha HoBOM stricTe ChopMUpPYETCS ITyCTO# MabIIOH CBOIHOM TabJIHIIbL, & CIpaBa OKHO JUIS €€ HaCTPOHKH (puc. 42).

Jasee noBTOpsitoTCs Te ke aeiictBust, uro u Excel 2003. B

Cnwvcok Noneil CEOAHOW Tabnuubl v x
00BEIMHCHHYIO TPYIITYy sSYeeK Ha pabodeM JIHCTE ¢ TEKCTOM -
«llepemawume crooa nona cmpanuyy TEPETATHBACTCS MBIII- BeibepuTe noss AnA A06aBNeHUA B OTUET: B
kol mone [lara peanmzanum. Jlanee nmepeTsAruBaroTCs. IoJie /|HaumenoBaHue ToBapa
HaumenoBanme TOBapa — B obOynacte Ha3zBaHus CTPOK, TI0JIC v |HanmeHoBaHne MarazuHa
HaunmenoBanue marazuHa — B oOnacth HammeHoBanue /|RaTa peanuzaumn
€T0JI0LO0B, a Tojie Beipyuka — B none 3nauenus. [Ipu 3tom, Kon-ao
B oOmactu 3HaveHust A1 nonsd BeIpyuka aBTOMaTHYEeCKH Lewa

v |BbipyuKa

YCTaHaABJIIMBACTCA THUII ONCpallud — CyMMa. Ecmm JUIA IIOJIA
Bblpy‘ﬂ(a HY’KHa MHasg OIepanusi, Torjaad, MeEJKHYB IO MO0

MepeTalyuTe NonNs Me: Ka3aHHBIMK HIKEe obnacTAmMi:
CymMma mo moJiro Beipyuka, BeiOupaercs komanga Ilapa- perat Ay

o o W ©WILTP OTYETE 7] HazeaHwa cronbuoe
MeTpbl NoJiel 3HAaYeHuH. B oTKpbIBIIEMCS 1MajIOrOBOM OKHE
BBIOMPAETCS U3 CIIMCKA HEOOXOMMas ONEPALIU. Llata, pea ooy ) LG ORDHNE MOLTONHE
Bun u ¢popma cBomHOM TaONWIBI U3MEHSACTCS Ha padoueM 14 HazsaruA crpok L ERELELE
JIUCTC aBTOMATHUYCCKH IIOCJIC BLI60pa JII000r0 nmapaMeTpa B HawMeHoBaHWe ToBapa 7 Cymma no nonw Beipyuka ¥

okHe CNMCOK MoJ1eil CBOHOI Ta0IUIIbI.
Pucynok 42 — Hactpoiika nojei CBOTHON TaOIHIIBI

CUCTEMA KOMIIBIOTEPHOM AJITEBPBI MATHCAD

MathCAD siBnisietcss MaTeMaTHYECKUM PEIaKTOPOM, MMO3BOJISIONIAM TIPOBOAUTE Pa3HOOOpa3HbIC HAYYHbBIC M HHKE-
HEpHbIE pacyeThl, HAUWHAsI OT SJIEMEHTapHON apu()METUKHU U 3aKaHUNBAsI CJIOKHBIMH PEATM3ALMSIMU YNCIICHHBIX METO-
noB. OrnuutensHoi yepToit MathCAD 0T GOJIBIIMHCTBA APYTUX COBPEMEHHBIX MAaTeMaTHYECKHUX MPUIIOKESHHUH SBIIS-
€TCsl €ro MOCTPOEHHE 10 MPUHUUMY "UTO BBl BUAMTE, TO U MNOTyUUTE".

BaxHO MOMHHTH, YTO MO YMOJYAHUIO BBIUUCIICHHUS B TOKYMEHTE NPOM3BOAATCS B PEXHUME PEaITbHOTO BPEMEHH
(cBepxy BHH3 U clIeBa Ha MPaBo), T. €. KaK TOJBKO IOJIb30BATENb BBOJUT B ()OPMYITy ONepaTop YUCIECHHOTO MM CHM-
BoJIbHOTO paBeHcTBa, MathCAD mbiTaeTcs BBIYMCINTH TO BBIpaXKEHHE (M BCE OCTaNbHBIC (OPMYJIBI, HAXOIAIIHECS
HUXeE 10 TEKCTY).

Ilanenan HHCTPYMEHTOB MaremaTuka

IToMHMO DIIEMEHTOB YIpaBJICHHS, XapaKTEePHbIX IS THIIHYHOTO TEKCTOBOro pemakropa, MathCAD cuabxen mo-
MOJTHUTEIBHBIME CPECTBAMH JUTS BBOJA M PEIAKTHPOBAHMS MATEMAaTHIECCKUX CHMBOJIOB, OJJHUM M3 KOTOPBIX SIBIISICTCS
orobpaxeHHast Ha pucyHke 43 manens uactpymentoB Math (Maremaruka) — View/Toolbars (Bua/ITanenu uHCcTpY-
MEHTOB).

A [l #= [ <F 3] af W

Pucynox 43 — I[1anens nHCTpyMeHTOB MaTeMaTnka
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[Tanens MaTemMaTHKa NpeIHa3HAYCHA U1 BBI30BA HA SKpaH elle JIEeBATH IaHeNlei, ¢ MOMOIIBI0 KOTOPHIX, c00-
CTBEHHO, M IIPOMCXOJHUT BCTABKAa MaTEMaTHYECKUX OIEpalMii B JOKyMEHTHI. UTOObI BEI3BATh KaKyI0-JIHOO U3 HHUX, HYX-
HO Ha)kaTh COOTBETCTBYIOIIYIO KHOIKY Ha ITaHean MaTemaTuka. [lepedncnnM Ha3HaYeHHE MATEMAaTHYECKUX MTaHEeIeH:
e Calculator (KanpkyssTop) — CIIyXKHUT [JIsl BCTABKH OCHOBHBIX MAaTeMaTHYECKHX OMEPALHii, MOIydiia CBOC HA3BaHUE

U3-32 CXOXKECTH Habopa KHOIIOK ¢ KHOIIKAMH THITMYHOTO KaJIbKYISATOPA;

e Graph (I'paduk) — 1711 BCTaBKH TPaQUKOB;

o Matrix (Marpuia) — AJ1s BCTaBKA MaTPHI[ 1 MATPUYHBIX OIIEPATOPOB;

¢ Evaluation (Bsipaxenust) — 1uisi BCTAaBKH OIIEPATOPOB YIPABICHHUS BBIYUCICHHUAMIE;

¢ Calculus (Bsraucnens) — [Jisl BCTaBKH ONEPATOPOB HHTETPUPOBAHHUS, U PEpeHIINPOBAHUS, CYMMUPOBAHUS;
¢ Boolean (ByneBsl oriepaTopsl) — AJIs BCTABKU JIOTHUECKUX (OYIICBBIX) ONIEPATOPOB;

¢ Programming (ITporpammupoBanue) — it mporpammupoBanus cpeacrsamu MathCAD;

o Greek (I'peveckne CHMBOJIBI) — TSI BCTABKH TPEIECKUX CHMBOJIOB;

e Symbolic (CumBoiiKa) — A7Ist BCTAaBKH CHMBOJIBHBEIX OTIEPATOPOB.

BBoa u pepakTupoBaHue BbIpasKeHUH

Bo BpeMs BBOAA U peAaKTHPOBaHMS BEIPAXCHUI HEOOXOAMMO 0OpaIlaTh BHUMAaHUE Ha CJICIYIOIIHE JIEMEHTHl HH-
tepdeiica MathCAD:
|+ | — 6u3Up — KPECTHK KPaCHOTO L]BETa, KOTOPBIH OTMEYaeT IIyCTOe MECTO B IOKYMEHTE, KyJja MOXKHO BBOJUTh
TEKCT Wik popMyy;
(bopMmyIie ompeeNICHHYIO YacThb;

| M| — MapKep cumgonia — YepHbIH MPSIMOYTOJIbHUK;

i 0 {— Mmapkep onepamopa — 4epHas NPSMOYTOJIbHASI paMKa.

BBecti MaTeMaTH4eCKOE BBIPaXXECHHE MOXKHO B JIF0OOM mycToM Mecte fokymenta MathCAD. [lns aToro momecture
BH3Hp B XKEIAEMOE MECTO NOKYMEHTA, ILENKHYB B HEM MBIIIBIO, 1 IPOCTO HAUMHANTE BBOAUTH BBIPAXKECHUE, HAKAMAs
KJIAaBHIIY Ha KJaBHatype. IIpu 3TOM B JOKyMEHTe co3/aeTcs MaTeMaTHdeckast 00J1acTh, KOTopasi 00paMisieTcsi TOHKOM
CIUIOUIHOM YEPHOU JIMHUEH.

IToxaxxeM HEKOTOPBIE CUTYallMH [IPU BBOJIE BBIPAXKCHUM.

Tabmuna 4 — INocnenoBaTenbHOCTD ONEPAIUil IPU BBOJE U PEIAKTUPOBAHUN MATEMATUIECKUX BBIPAXKCHUN

Hexoonan Onepano Pesynomam Hexoonan Onepano Pezynvmam
cumyayusn cumyayus
5+3 (=D (5+3) 5+ 3 <1(+) b5+ 3)
5+ 3 5+3 - 3 _ b :
i 543
5+ BEXE) 5+ 3 5+B <]+ 5+ -3
5+ 3 J+ i 5+ j+ %

1 3
=3+ (+l=17D HET =35+3 (+=17D HET
x=3+] <] (+1=D x=(3+ 3 i=p+3 [<](+) x=p-(3+3)
63+ 32 64032 [-] 63— 3
63+ -2 6302 [-] 63 - 3-
63— 32 (3 - F-2 65— 32

[Tpn BBOAE BEIpaykeHWs! HaXKaTHe KIaBHIIM <INS> MeHAET HampaBlieHHE BBOJA CHMBOJIOB CJI€Ba HAIPaBO (YroJioK
Kypcopa BBOJA CIIpaBa) WJIM CIpaBa HajleBO (YroJIOK Kypcopa BBoja ciieBa). [lomepemeHHOe Ha)kaThe Ha KIIABHIILY

<Space> npuBOAMT K U3MEHEHHIO 00beMa 00paMIICHHOW YacTH BBIPAKEHUSI KypCOPOM BBOJIA.

18




OrlepaTole YUCJICHHOI'0O H CMUMBOJIBHOI'O BbIBO/1Aa

Jliist Toro 94TOOBI MOKA3aTh YHCICHHOE 3HAUYCHNE BBIPAKCHNS HEOOX0IUMO:

e BBecTu BbIpaXeHHUE;
e HaxxaTp 3HaK YHCICHHOTO PaBeHCTBA «=» (manens Kajabkyasitop).

ITpn HaXaTHX KIaBHUIIN <=> 3HAK YHCJICHHOTO PaBEHCTBA IOSBUTCS B KOHIIE BEIPAKCHUS BHE 3aBUCHMOCTH OT TOTO
IJIe B 3TOT MOMEHT B BBIP@XKEHHH HaxXOJuJcsa Kypcop BBOAA. B cirydae mpucCyTCTBUS B BBIPa)KEHHN HEU3BECTHBIX BEIIH-
YHMH HA 3KpPaHe MOSBUTCS cooOIeHue 06 ommbdke (puc. 44).

Jst Toro yTOOBI MOKA3aTh aHAJIUTHYECKOE (CUMBOJIBHOE) 3HaUEHHE BBIPAXKEHHS HEOOX0IUMO:
® Beectu BBIpaXKeHUE;

o HaxxaTh 3HaK CHMBOJIFHOTO PaBEHCTBA «—» (MaHe b BbIuncienus).

IMpu Haxkatun komMOuHanuu knaBuin <Ctrl>+<.> 3Hakx CHMBOJBHOTO paBEHCTBA MOSBUTCS B KOHIIC BBIPAKCHUS BHE
3aBUCHMOCTH OT TOTO TJIe B 3TOT MOMEHT B BBIP@KEHHH HaXOAMICS Kypcop BBOJA.

CuMBOJIBHOE BBIYHCIICHHE HCIIONB3YETCS TPH ONPENCIICHHH HHTETpaja WIM NPOM3BOIAHOH, HIIEMEHTHI KOTOPBIX
HaXOZSATCSl Ha MaHeIH BbIuMCIeHHUs, a TAKKE APYTUX OTEPAIUid, OepaTopbl KOTOPBIX HAaXOAATCs Ha manenu CHMBO-
Juka. OJMH U3 HUX, HATIPUMED omiepaTop Solve, HaXoIUT KOPHU YpaBHEHHUS B CHMBOJIBHOM Bujie (puc. 45).

5+3 5+3 8 20

- = 2.667 e 2% =4 solve,x —r:\r:

3 3 a |“_\EJ.
2p+ 4 2-a+ 4 6-

E 2 _ ' a a — oa isin[x} — cos(x)

6 b b :
s
| 3Ta NEpEMEHHEA HE CNIPEjEneHa, J sin(x) di — —cos(x)
Pucynok 44 — TIpuMepsl HCIIOTB30BAHUS Pucynoxk 45 — [Ipumepst
OIepaTopoB BHIBO/IA CHMBOJILHOTO BBIBOJIA

®opMaTHpOBaHHe pe3yJbTaToB

MathCAD BbIYHCIISET BCE BHIPAKEHHUSI C TOYHOCTBIO 10 20 3HAKOB, HO BHIBOJIMT HA 9KPaH HE BCE 3HAYAIIHE [TU(PPHI.

YcTaHOBHB yKa3aTenb MbIIIN Ha HY)KHOM YHCJIIEHHOM PE3yJIbTaTe pacyera, OTKPOHTE OKHO ()OpMaTHPOBAHUS YHCEI
Result/Format (®opmat/Pesynbrat) Ha 3akmagke Number Format (®opmar uucna). B 3T0M OKHE MOXHO BBIOPATH
creayromie popmatel (puc. 46):

e General (OcHOBHOIT) — PHHAT MO0 yMOMYaHUIO. YKCIIO 3HAKOB IOCIE 3aIlsTON onpeaensercs B myHkre Number

of decimal pieces (Huciio qecsITHYHBIX 3HAKOB).

o Decimal (ecsatuuHblil) — necATHIHOE NPENCTABICHUE YUCEI C IUIABAIOIICH TOYKO.

o Scientific (HayuHslii) — yrcia 0TOOPaXKarOTCs TOIBKO C MOPSIIKOM.

e Engineering (MuxeHepHsIil) — 4Kcia 0TOOPAXKAOTCS TOJIBKO C MOPSIIKOM, KPATHBIM 3.

¢ Fraction ([IpoGHsrit) — grcia 0TOOpaXkaroTCst B BUIIE PABUIILHONM MM HEMPABUIILHOM TPOGH.

OcHoeHORA HecATHYHLIA HayuHeli
0000 + 30000 4 0000 + 30000 0000 + 30000 4
R Y caeerxt0t TR 6666667 S Y2
a a a
|H:#eH e pHEIIR O pobHei

30000 + 30000 3 30000 + 30000  7330077318306668
— = 26667 x 10 =
3 3 274877206944

Pucynox 46 — ITpumeps! popMaToB YUCICHHBIX PE3YJIBTATOB

MOHO yCTaHOBHTH BHIOpPaHHBIA (hopMaT s BCEX Pe3yibTaTOB B JOKyMeHTe. /s 3Toro HeoOXOoauMo mepen
HAaCTpoOHKo# hopmara BU3UP YCTAHOBUTH Ha CBOOOJHOM MeCTe TOKyMEHTa. BaykHO TOMHHTB, YTO BBIOpaHHBIN (opmat
MIPUMEHHUTHCS TOJIBKO JJISI T€X PE3yJabTaTOB, ISl KOTOPBHIX HE MPUMEHSIOCh (OpPMAaTUPOBAHUE, OMMMCAHHOE TPEIBITY-
IIAM CIIOCOOOM.

IIpucBoeHue 3HAYEHUIT NepeMeHHBIM

3HaYeHUS NEPEMEHHBIM MTPUCBAUBAIOTCA C IIOMOIIBIO ONI€paTOpa NPpHUCBABAHUA ((::)), IO cJICAYIOLEMY IpaBUIly:

HMS$ IePeMEHHOM = BbIPajKeHHUe
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Omeparop «.=» ynoOHee HaOUpPATh C KIABHATYPbI, HAXkKaB coyeTanue kiapui <Shift> + <:>,
VimeHa nepeMeHHBIX MOT'YT COCTOSITh M3 JIATHHCKHX, PYCCKUX, T'PEYECKUX U Apyrux OykB M 1udp, 3HAKOB HOAYEP-
KHUBaHUS «_», IITpUXa «'», CUMBOJIA MPOLECHTA «%0», BBOAUMBIX C KIIaBUatypsl (puc. 47).

a=3 al=3 ale=a+ 3 gd=al+a

Pucynox 47 — IIpumepsl HCIIOJIB30BaHUSI OTIEPATOPA MIPUCBANBAHUS

HNmena NEPEMCHHBIX HE MOTYT HAYMHATHCA C I_II/I(l)pLI, 3HaKa MoAYCpKMBaHUs, ITpHUXa, CUMBOJIA ITPOLCHTA, HE MOT'YT

BKITIOYATh B ce€0s1 MPOOEIIBL.
Ecin BMecTo HEmpepbIBHOH NEPEeMEHHOH HCHONB3YeTCsl Psifi YHCENl, BHICTPOCHHBIX B MOPSIKE BO3PACTaHUS HIIH
yOBIBaHUS, TaKas IIepEeMEHHAs Ha3bIBAaeTCs IUCKPETHOH. OnpeneneHie TUCKPETHON IepeMEHHOI HMeeT BU:

UM HepeMeHHOﬁ ;= HepBoe€ 3HAYCHHUE . . MOC/TICAHEE SHAYCHUE
HMHA HepeMeHHOﬁ = nepBoe 3HAYCHUE, BTOPOEC 3HAYCHMUE . . [TIOC/ICAHEEC SHAYCHUE

JuckperHas nmepeMeHHast (IPUMEpBI CIIOIb30BaHus KOTOPOil IpHBENCHBI Ha pucyHKe 48) MOJKeT 3aqaBaTh Kak Iie-
JIBle, TaK U IpOOHBIE 3HAUEHUS IEPEMEHHON, HO 0043aTeNbHO PaBHOOTCTOSIIHE APYT OT Ipyra.

x=1.3 v=13.7 z=1,4.7 1i=223.4
i= V= = i=

1 1 1 2

2 3 4 2.5

3 5 7 3

4 7 - 3.5

5 - 4

Pucynok 48 — IIpumMepsl co3maHus AUCKPETHOM MepeMEHHO

JBoeToure — 3HAaK qUara3oHa Helb3s HaOMpaTh C KIABHATYPHI, HAXKIMas J1Ba pa3a KiaBumy <.> (Todka). Hago Ha
KJIaBUAType HaXKaTh KIABUIIY <;> (TOUKA C 3aIlATOW) WIK B MaTeMaTU4ecKol maHenu MaTpuiua BeIOpaTh 3HAYOK .

Berpoennbie pynkumii 1 GyHKIMHU 110J1b30BATEJIS

MathCAD mo3BoJsieT HCIIONb30BaTh B pacieTax Kak BCTPOCHHbIC (DYHKIUH, TaK U (QYHKIMH, CO3/]aBacMBbIe MOJIB30-

BaTelleM.
[Monyuyute goctyn K BctpoeHHBIM (yHKIMsAM MathCAD MoKHO myTeM Ha)KaTHs Ha CTAHAAPTHOW MaHENIHd KHOIKH

f(x). B 1eBoii yacTH OTKPBIBIIETOCS OKHA HAXOJATCS rpymibl (kaTteropuu) GyHkiuuid. [leaKHyB MBIIIBI0 Ha 1000 13
rpynn GyHKIUA, BB YBUIUTE CIIpaBa repeveHb (yHKUUH, BXOJSAIUX B OTY IPYIILY.
BcraBuTh BCTpOGHHYIO (QYHKIIMIO B BBIpaXKEHHE MOXKHO uepe3 naHenb Kanabkyasitop, uepes rnaBHoe MeHo Beras-

Kka/PyHKIHUSA WK HAOPaTh BPYYHYIO C KIIABHATYPBL.
@yHKIUS 0JIb30BATEN CO3JaeTcs BpyuHyto. [Ipu 3ToM HE06X0MMO NPUIEPKHUBATHCS CIIETYIOIIETO MIPaBUiIa;

uMsl pyHKUUH(AapryMeHThl) := BbIpaKeHHe

il g
f(x) = sin(x) + 3 w lxy)=x +3 vida,b.c)=2a +3b+c

Pucynox 49 — ITpumeps! co31aHus MOJIB30BATENBCKUX (DYHKIINH

ViMeHa GpyHKIMHA CO3MAKOTCA 10 TEM JKE IIPaBUIIaM, YTO U UMEHA TIEPEMEHHBIX.

DyHKIMY [TOJIH30BATENSI MOXKHO CO3aBaTh KaK HAa OCHOBE BCTPOCHHBIX (DYHKIHUH, TaK U YK€ CO3IaHHBIX IOJIb30Ba-
TeNbCKUX PyHKIMI 1160 nx komOuHaiwii (puc. 49).

Hamnpumep, 11 co3iaHus pa3BeTBISIOMIMXCSA (QYHKIHMA UCIIONB3yeTcsl BCTpoeHHas GpyHKIus «ify (aHaior pyHKuuu
ECJIN() — Excel) (ta6nuna 5).

Tab6muria 5 — [IpuMepbl CO3MaHus Pa3sBETBISIOMUXCS QYHKINI C TIOMOIIBIO BCTPOSHHON (QyHKIHH «ify»

Pazeemenawwiasaca gynkyus Jucmunz 6 MathCAD

2 x, = 0 p)
= {jr:. S f(x) = iflx < I}_.l-x_.x‘_:'
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£(x) = iflx < 025 iflx < 3 7 F))

I
w o
[ £
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IHocTpoenne niiockoro rpapuka

Jnst mocTpoeHus 1ockoro rpaduka QyHKIUH ClIeyeT:

® YCTAaHOBHUTH BU3HP B TO MECTO, TJI€ JOJDKEH MOSIBUThCS Tpaduk;

® Ha MaTeMaTHYECKOM MaHeNH MIENKHYTh MBIIIBI0 110 KHOMKe I'paduk. Ha manemu I'padux — X-Y Plot (I'padux
X-Y);

TpaHUIEI 10 ocu Y 1 ¢—— QyHKIHIA TPaHUIIBI 110 ocH X

n
1
A

' N4 /
A <\.\ apryMeHT
n ¢GbyHKIHN

Pucynok 50 — I1TaGmoH A1 MOCTPOCHUS IIOCKOTO Tpaduka GyHKITUH

® B MMOSIBUBIIIEMCS HA MecTe BU3Mpa 1iabiioHe miuockoro rpaduka (puc. 50) BBecTH Ha 0CH abcuUcC UM apry-
MEHTa, Ha OCH OPIHMHAT — UMl QYHKIINH;
® [IEIKHYTH MBILIBIO BHE N1a0JI0Ha rpaduka.

Ecnun nmuana3oH 3Ha4eHHH apryMeHTa He 3aaH, 0 YMOIYaHUIo rpaduk OyAeT NOCTPOSH B AMAna3oHe 3HAUCHUH ap-
rymeHnTa ot —10 o 10.

Ecnu BBeCTH Ha OCSIX OpAMHAT M abCcuuce MMeHa ABYX (GyHKIMIT 0MHOTO aprymenTa, Hanpumep X(t) u y(t), To Gymer
oTo0pakeH MapameTpuueckuil rpaduk GpyHKInm.

UYroObl Ha OZJHOM MIA0JIOHE Pa3MECTUTh HECKOJILKO IrpadMKoB, HaJj0, HAOpPAaB HA OCH OPJAWHAT UM NIEPBOH QyHKIUH,
Ha)KaTh KJIABHUIY 3aIlsITOM (YroJoK Kypcopa MpH 3TOM 0053aTelIbHO JOJDKEH HaXOAMThCS B KOHLE MMEHH (YHKIVH).
B nosiBuBLIEMCS] MapKepe BIMIIUTE UMsI BTOPOH (YHKIMHU H T. 1.

Ecnu nBe GyHKIME UMEIOT pasHble apryMeHTsl, Hanpumep, f1(x) u f2(y), To Ha ocu opAKMHAT HYKHO BBECTH (uepes
3aIIITYI0) UMeHa 00enXx (PyHKIWA, a Ha och abciuce (Takke depes 3aIsTy) — MMeHa 000X apryMEeHTOB, X U ). Torna
nepBblid rpad K OyneT HOCTPOEH Ui MepBOi (PyHKIMH 1O MEPBOMY apryMEHTY, a BTOPOW rpaduk — Uit BTOpOil hyHK-
LIUHU 110 BTOPOMY apryMeHTY.

IMokaxkem mpuMep mocTpoeHus rpaduk GYHKUMM OJHOW mepeMeHHoit Sin(X) B nuanazone X oT 0 10 4 W JOMOJIHU-
TENBHO Ha TOM JKe IIa0JIOHe 0TOOpa3HM JIBE TOUYKH IpHHauIekanme GyHKImu Sin(X) mpu Xx=2 u X=3.

f{x) = sin{x)
1_.
0.7
fx
£(2) . . . .
ooo 1] 1 2 3 4
£(3)
o0
- 0.5
-t
.23

Pucynok 51 — [Ipumep co3gaHns HECKONBKUX (PYHKITUHN HA OJHOM mIabioHe

[Ipu peammzanmu takoro mpumepa (puc. 51) HE0OX0aUMO H3MEHHUTh HACTPOWKH TpadukoB ¢yHKuuil. s sToro
cAemaiTe IBOMHOI MIETYOK MBIIIBIO B TI0JIE MTa0I0Ha — OTKPOETCS OKHO (pOpMaTHPOBAHHUS TPaPHKOB.
Ha niepBoti 3aknagke Ocu X, Y Beidoepute omnmuio OTodpanxeHue oceil — 1o meHTpPY.
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Ha Bropoii 3aknaake TpaccupoBka s Tpex QpyHKIHIA YCTAHOBHTE CIEIYIONINE HACTPOWKH, IMOKA3aHHBIC HA pH-
cyHke 52:

OfozHayeHWe B NereHae DEE,:;LD“-':B Cumeon u:u:ﬁz:”;naa MaHwA T'J:'_Iﬂl"'_i"'::a Upet| Tun [Oce
kpLean 1 1 1|—— 1 TIAHWK Ay
KPWBEA 2 11 O 1 1 TOHKM Y
KpWEAR 3 11 O 1 1 TOUKH Y

Pucynox 52 — @parment 3akinagkun TpaccupoBka nuanoroBoro okHa @opMaTtupoBaHus rpagpukos
JeiicTBUsI HAA MATPULIAMHU

YroOBbI ONIPEICIIUTh BEKTOP WIK MATPHILY, CIICIYET:
® 3anucaTh UMsI MaTPUIBl, BBECTH ONEPATOP MPUCBAUBAHUS « =y,
e Ha naHenu MaTeMaTHKa HaXaTh KHOIIKY ¢ H300pakeHueM Marpuisl. OTKpoeTcs maHear MaTpuia, Ha KOTo-
PO¥i HY)KHO BHOBb HaXaTh KHOINKY ¢ M300pakeHHEeM Marpuilbl. Ha 3TOT pa3 OTKpoeTCs AMaIoroBoe OKHO, B KOTO-
POM HaJl0 BBECTH YHCJIO CTPOK M YHUCIO CTOJOIOB MaTpuIlbl 1 HaxxkaTh kHONKy OK. Ha skpane nmosiButcs madioH
Matpuilsl. To e JefiCTBHE BBI3BIBACTCS HaXKaTHeM KoMOuHanuu kiaasuiin <Ctrl>+<m>;
® KK MapKep CHMBOJIA B IIa0JI0OHE 3aTIOJHUTE YHUCIIaMU WIIH OYKBEHHBIMU BBIPQKECHHUSMH.
Hoctym K 11060My 3J€MEHTY MaTPHIIBI MOYKHO TIOIYYHTh, 33/1aB HMsI MAaTPHUIIBI ¢ IByMsI MHIeKcamu. [IepBeIif WH-
nekc 0003HaYaeT HOMEp CTPOKH, BTOPOH — HOMep cToioma. [Ipon3BOMBHEINA AIIEMEHT BEKTOpa 3aJaeTCsl OAHUM HH-
JIEKCOM.

i=0.2 j=0.2

{20 0

Aoy =3 A=0(33) B =2 B=020

PR o0 2)
=1 32 2 2
:‘LI'J ) A= 22 1)

s s (33 3)

;‘3 330 Bi.j =3 E=|3 3 3

A, =1 A=|2122 \3 3 3)

2.] .

111

; / 23 37

(34 3) B =2 B=|3 23

1.1 |

:‘Lirl:_-l- _"!L=2, 2- I‘-,_S 3 3__,-'
14 1)

Pucynox 53 — [Ipumep ucnonb30BaHHsI HHIEKCOB MAaCCHBOB

Jlnst Habopa HIKHETO WHIEKCAa MOYKHO MIENKHYTh Ha KHomke Subscript (Muaekc) Ha manenn MaTpuua, HO JIydiie
UCIIOJIb30BaTh KJIAaBUITY <[>, Tak Kak IpH padoTe ¢ MaTPHLIAMH CTaBUTh HIDKHUN MH/IEKC MPUXOANUTCS OYEHb YacTo.

Hymepauus sneMeHTOB MaccuBa (BEKTOpa WIIM MaTpHIbl) MOXKeT HauuHaThes ¢ 0, 1 wiu ¢ moboro Apyroro uucia
(TTOJIOXKUTENBHOTO WM OTpUIaTesbHOTO). [lopsiikoM HyMmepaluy 3JeMEHTOB MacCHBa YNPaBIISICT BCTPOCHHas Iepe-
MenHasg ORIGIN. ITo ymomaanuro ORIGIN = 0. Oto 03Hauaer, 4To MEpPBEI AIeMEHT MaccuBa uMeeT Homep 0.

UroObl HyMepalus 3JEMEHTOB BEKTOPOB M MaTpHIl HAuWHaJach, KaK OOBIYHO NMPHHUMAETCS B MaTeMarHke, ¢ 1,
HYXHO IepeJl BBOAOM MaTPHI(bI, a JIydliie B Havyane gfokymenra, Harnedatats ORIGIN:=| (Bce GyKBbI IPOITUCHBIE).

2 3
A=4356 ORIGIN = 0 A =5 A, =8
\7 8 9) '
ORIGIN = 1 A=t Ay =4

Pucynok 54 — IIpumep ucnosb3oBanus cucteMuoi nmepemennoit ORIGIN

Onepauvm CJIOKCHU, BBIYUTAHUA U YMHOXKCHHUA BBITIOJTHAIOTCSA TEM XKE CHOC06OM, YTO U HAQ OOBIYHBIMU IIEPEMEH-
HBIMMU. JIJ'ISI onepaum‘/’l TPaHCIIOHUPOBAHUA, O6paI_HCHI/I${ N BBIYUCJICHUA ONPCACITUTEISI MATPUIIBI €CTh CIICHHUAIBHBIC
3JIEMEHTBHI, PACIIOJIOKEHHBIE Ha TaHenu MaTpuna.

Hcnone3ys cumBost CToJideny MAaTPUIbI MOXKHO TTOJYYUTh JOCTYH K YKa3aHHOMY CTOJOIy MaccuBa. UTOOBI moy-
YUTh JIOCTYINl K CTPOKE MaTpHIBl HEOOXOJMMO MpEABAPUTEIHHO TPAHCIIOHHUPOBATH MATpPHILy, & 3aTE€M HCIIOJIb30BaTh
cumBoa CroJdeny MaTpHIbI.
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Pucynok 55 — IIpumep ucnonp3oBanus cumBoiia CToJIOeN MATPHIIBI ¢ TaHeTn MaTpuna

DYHKINH JUISE pa60ThI ¢ MACCHBAMH

Tabnuna 6 — [IpuMepbl NCTIONB30BaHMS BCTPOCHHBIX (DYHKIMI NIPH paboTe ¢ MacCUBaMu

Dynxyun

Onucanue

Ilpumep (nucmunz MathCAD)

augment(A,B)

¢dopmMupyeT MaTpuIly, THE B
MEPBEIX CTONONAX pacroia-
TalTCsl AJIEMEHTHl MaTpPHLEI
A, a B mocieqHUX MaTpuisl B

stack(A,B)

dbopMupyer MaTpuIly, TAC B
MEepPBBIX CTPOKAX pacrojara-
FOTCSI DJIEMECHTBI MAaTPHUIIBI A, a
B MOCJICTHUX MaTpHIbl B

stack(A,B) =

augment{ A B) = | - | L

12

aa

3

7 8)

submatrix(A,ir,jr,ic,jc)

(dbopMupyeT MaTpuily, KOTopast
sBIIsICTCA OJIOKOM MaTpHUIIBI A,
pacIlONIOKEHHBIM B CTPOKax
ot ir 70 jr u cToadnax ic or jC

min(A)

omnpenenseT  MUHUMAaJbHbIN
3JIEMEHT MaccuBa

max(A)

OmpeaensieT  MaKCHUMaJbHbIN
3JIEMEHT MaccuBa

mean(A)

oTIpeieTsIeT cpenHee apudme-
THUYECKOE JIEMEHTOB MAaCCHBa

rows(A), cols(A)

omnpeensier KOJIHYECTBO
CTPOK WJIH CTOJIOIIOB MacCHBa

ZZZ 1:[

OTIpefesieT CyMMY WIIM IIPO-
n3BECHHE N DIEMEHTOB ap-
TYMEHTa

OFIGIN =1

I
Ll
.
[-- I
= =]
-

submatrix(A,1,2,1,2)

rows{A)

2
=J

cols(A) =3

submatrix(A,3,3.1,2) = (7 8)

Pemenne cucreM JuHeHHbBIX ajredopandeckux ypasuenuii (CJIAY)

IMocnenoBarensHOCTD AeiicTBuii npu pemenun CJIAY ¢ nomosio 6ioka Given..Find:
® 33/1aTh HAaYaJbHBIC MPHOIMKESHUS IS BCEX HEN3BECTHBIX, BXOIAIINX B CHCTEMY,
e HarevaTath KiIroueBoe ciaoBo Given (JlaHo). YOeauTech, 4TO NPH MEYaTH BBl HE HAXOAUTECH B TEKCTOBOM 001a-
cti. Eciiu Haxath KiaBuiy mpo0era, TO MareMaTHYeCKOe BBIPAKCHHE CTAHOBHUTCS TEKCTOBOW OOJIACTHIO M CIIOBO

Given nepecraet BO

CIIPUHUMATBCA KaK KJIFOUCBOC,

® BBECTH YPaBHEHHS U HEpaBEHCTBa. MeX Iy JIeBOH M MPaBOil YacTAMHU ypaBHEHMS JOJDKEH CTOSTh 3HAK JIOTHYe-
CKOTO PaBEHCTBAa. BBectn ero MoxHO ¢ maHenu ByseBbl omepaTtopbl 100 HCIONB3YS KOMOWHAIMIO KITaBHII

<Ctrl>+<=>;

® BBECTH JII000€E BRIpaXKeHHe, cojepskamiee Gpyukuo Find.

[Ipumep:

Ycnosue

Pewenue (nucmunz MathCAD)

{—Q'r—é-;.*zlﬂ

2:x+3-y=15

=1 v=1

Given

214+ 3vy=15 —B-x+ Gy=18

2 =) [0923)
| = find{x.v) |=1 N

Lyt Ly L4383)
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IMocnenoBarensHOCTh AeiicTBuii mpu perrennn CJIAY ¢ momomipro o6parHoii MaTpuisl (puc. 56) coBmamaer ¢ mo-
CIIEeI0BATENILHOCTEIO feiicTBuit npu pemennn CJIAY B Excel.

2 3 (15
A = b- =
i L—g 6 LIS |A] =39

1 0.923 0.923
x=A b X = lsolve(A . b) =
4385 4385

Pucynok 56 — ITpumep pemennst CJIAY ¢ momormibio o6paTHO# MaTpuisl 1 GyHkima Lsolve
Omnpenesnenue HyJieil ¥ IKCTPEeMYMOB (PYHKIUH

st maxoxaenust Hyneit Gpyakunn 8 MathCAD ucnionssyercst pyrkrms root( ):

Root(¢pynkuus, HauyaibHOe NPUGIHKEHHeE | , & - HAYaJIo 0Tpe3Ka, b - KoHen oTpe3ka] )

IMepen HauaIOM pEIIEHUS KETATEIBHO MOCTPOUTD rpaduk (HYHKIMH, YTOOBI IPOBEPUTH, €CTh JIU KOPHH, T.€. Mepe-
cekaet s rpaduk och abcrpcc. HauanbHoe npuOimkeHue JIydiine BCEro BeIOpaTh MO rpaduky mobiImKe K 3HAUECHHIO
KOPHSL.

B ¢yukimu root() mocraTodHO HCIMOJB30BaTh JBa MEPBBIX Mapamerpa (puc. 57a). B aToM ciiyyae HE0GX0IUMO
MpeABAPUTEIHHO 3a/1aBaTh HAYAIbHOE NPUOIIHKEHHE.

Ecnu ykaswiBats B QyHKIHEM ro0t() Bce deThipe mapamerpa (puc. 576), Toraa HadaabHOE TPUOIMKEHNE TIPEIBaPHU-
TEBFHO MOKHO HE 33/1aBaTh, OJHAKO BHYTPH YKa3aHHOTO HHTEepBaia [a, b] momkeH ObITh mo1bKko 00un Hyb QYHKITHH.

a) fx) =x -5 ) R o ey
x =2 3= root(y(x),x,3,4)  x = 3142
xl = root(f(x),x) =x1=-2236 I
=2 root (v(x),x,3,4) > m
x2 =root{f(x),x) =x2= 2236

Pucynok 57 — [Ipumeps! ucrnonb3oBanus GyHKiwu root( )
Jlnst HaXOXKIeHHs JTIOKATbHBIX SKcTpeMyMoB B MathCAD wucnions3yrorest hynkuun maximize() u minimize( ):
maximize(umst pyHKIHH, apryMeHTbI)
minimize(umMst pyHKIHMH, APTYMEHTDI)
HWcmnons3oBanue ¢yukmumit maximize( ) u minimize( ) ananoruuso ¢yukumu find().

Kirouesoe citoBo Given MoKHO OIyCTHTH — OHO HEOOXOIUMO TOJIBKO MPU HATMYMHU OrpaHudeHuit (puc. 58).

f{x) = sin(x)
=12 - HauankHoe NpuBnuXeHre
1_.
1 = manmize(f x) = 1371
0.5
f(x) Ty
f(2) 0 '1 =2 - HaYaneHoe NpuinuHKeHne
[sTele!
- given
-F l<x<2
1.2 1 = manmize(f x) = 1371

Pucynok 58 — IIpumep ucnonpzoBanus GyHKImuy maximize( )
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A3BIK TIPOI'PAMMMPOBAHUS VISUAL BASIC FOR APPLICATIONS
B MICROSOFT EXCEL

Visual Basic for Applications (VBA) — s3bik porpaMMHpOBaHHs, BCTPOCHHBIN B JIMHEHKY npriiokennit Microsoft
Office n npeanasHadYCeHHBIN A UX ABTOMATH3aLUU. biaromaps €ro CpaBHUTEIBHOM JIETKOCTH OCBOCHUS, O(HCHBIC
MIPWJIOKEHUS] MOTYT CO3/1aBaTh JaXke MOJIb30BATENH, HE IIPOTPAMMHUPYIOIINE MPO(ECCHOHATBHO.

OO0b19HO MTporpaMMHEIA K07 VBA opranmsyercs B BUAe COBOKYITHOCTH NPOIEAyp (MaKpOCOB), KaXaasi N3 KOTOPHIX
MpegHa3HaYeHa IS pelIeHus olnpeneneHHol 3anaun. Hapsany ¢ mporenypamu, B si3pike VBA Taxke MOTYT OBITH CO-
3[aHBI ¥ COOCTBEHHBIC (PYHKIINHN, KOTOPBIE 3aTEM OYyAyT HCIIOIb30BATHCS B MPOLEAYpax.

Be3onmacHocTh MaKpocoB

Yrober BrIOUMT, Makpockl B Excel 2003, HeoOxomumo BbIOpaTh NyHKT miaBHoro MeHio Cep-
Buc/Makpoc/Be3onacHoctb. B oTkphiBieMcs: okHe Be30nacHOCTh YCTaHOBHUTH MEpPEKIOYaTeb Y POBEeHb 0e3omac-
HocTH B nosioxkeHne Cpeansst win Huzkas.

B Excel 2007+ mapameTpbl 6€30MaCHOCTH MaKpOCOB MOYKHO H3MEHSThH TaK:

¢ Ha Brutagke Pa3padoryuk B rpynme Koa naxxats kHOKy Be3onacHocts makpocoB. Ecii Bkianka Pa3padot-

YUK HEe 0TOOpakaeTcs, HeoOxoanMo Haxath KHonmKYy Microsoft Office, menkayts Ilapamerpsl Excel, a 3aTtem B

kareropun OcHoBHbIe B pazznene OcHoBHbIe mapaMerpbl padoTsl ¢ Excel BriOpats mapamerp IlokaspiBaTh

BrJaAKy «PazpaGoTumk» Ha JieHTe.

¢ B xareropun Ilapamerpsl MmakpocoB B paznene [lapamerpsl MakpocoB BeIOpaTh BapuaHT OTKJIIOYHMTH BCe

MaKkpochI ¢ yBenomiienneM (ananor Excel 2003 — Cpennsis) wiv Brarounts Bce Makpocs (anamor Excel 2003 —

Huskasn).

Ecnu ycranopnena omuust Cpennsisi (Excel 2003), To mpu oTkpbiTHEH (aiina B JHAIOTOBOM OKHE HEOOXOIHMO
HaXaTh KHONKY He O0TKJII0YaTh MaKpoCHI.

Ecnu ycranosieHa omnmusi OTKIIOYHTH Bee Makpochl ¢ yBeaomiaenueMm (Excel 2007+), To mpu oTKpbITHE paboUnx
KHUT, COJIEp KaIllNX MaKpOChl, MaKpOChl OTKIIOYatoTcs U Excel BBIBOOUT MpeaynpekIeHne CUCTEMBI O€30IIacCHOCTH O
TOM, YTO Makpoc OTKIo4YeH. Eciu ecTh HE0OXOIMMOCTh BKIIIOUNTH MAakpOCHl, TO HAJO IIEJKHYTh CHadajga Ha KHOIKE
ITapameTpbl B CTpOKE IMpPEAyNpeKACHHs. 3aTeM B OTKpbIBIIEMCs nuanorosoM okHe Ilapamerpbl Ge3omacHocTH
Microsoft Office ycranoBuTh nepexiodatens BKIIIOUUTDH 3TO cofepkuMoe U HIeiKHyTh Ha KHomke OK.

OueHp Ba)KHO IIOCNIE 3TOTO 3aKPHITh M CHOBA OTKPHITh NaHHBIN (haitn. be3 atoro nmedcTBUs Makpocsl OyayT mo-
NPESKHEMY OTKJIIOUCHBI. Y CTAHOBIICHHBIH YpOBEHb 0€301IaCHOCTH paclpocTpanseTcs Ha Bce daiinsl Excel.

OTkphITHE U cOXpaHeHUe MakpocoB VBA

Jas otkpeiTHs pemaktopa wmakpocoB VBA B Excel 2003 Heo6xommmo BbiOpaTh mnyHKT Menio Cep-
puc/Maxpoc/Penaxrop Visual Basic, 8 Excel 2007+: sknaaky Paspa6oruuk B rpynne Koa komanay Visual Basic. B
obenx cucTeMax 3TH JASHCTBUSA MOXKHO 3aMEHUTh KoMOuHannen knasum Alt+F11.

Paboune kuuru Excel 2003, copeprxaiiye Makpochl, coxpaHsitores B (aiiiax ¢ pacumpenuem XLS, a paboune kHH-
ru Excel 2007+: B ¢aiinax ¢ paciupennem XLSM. Ecnu takas pabouast kaura Excel 2007+ coxpansercs B popmare
XLSX, 3agarHoM 1o yMom4gaHuio, To Excel coxpaHuT pabouyro KHUTY 0e3 MakpocoB. Eciu Hamo coXpaHUTh MaKpOCHI,
TO Hakumaercst kHonka Microsoft Office, BeiOupaercs nyHkr CoXpaHUTh KaK U B THanoroBoM okHe CoxpaHeHue
DOKyMeHTa BEIOMpaetcs tun Qaina Kaura Excel ¢ moaaep:xkoii Makpocos (*.xlsm).

Co3panue npoueayp 1 MAaKpocoB

Iepen Tem kak BBOAWTH KOJ MPOTrpPaMMBbl, HEOOXOJMMO BCTaBUTh MOAYJb B pabouyio kHUTY. Ecnu pabouast kaura
y’Ke IMEeT JIUCT MOIYJIsI, €0 MOKHO HCIIOJIb30BATh TSI HOBOI'O Makpoca.

Jlyis BCTaBKH HOBOTO MOJYJISA, HaJIO BBIIOJIHUTD CIIEAYIOUTHE JSHCTBUS:

e BEIOpath B OKHE Project paGouyro KHUTY, KOTOpast HCIIONB3YETCs B TEKYIIAIl MOMEHT;
e BeIOpaTh koMany Insert/Module. B paGoueii kHUre MOSIBUTCS HOBBIHN (IIyCTOM) MOJTYJIb.

Kasxpiit a1emeHT B okHe Project umeer onpeneneHHOE KOTUIECTBO CBOMCTB. st MOAN(UKAIINK CBOHCTB HCIOJb-
3yercst okHO Properties. UtoOb1 otoOpasuts okHO Properties, soibupaercs komanga View / Properties Window wnu
Hakumaetcs kiasuma F4. B okue Properties otodpaxaeTcst Cliucok CBONCTB BHIOPAHHOT'O JIEMEHTA.

JUi1s U3MEHeHHsT UIMEHH MOJYJIsl He0OX0AUMO B OKHe Project BelOpaTh HYKHBII MOyJIb, a 3aTeM B OKHe Properties
B cBoiictBe Name ykazaTb ero HoBoe MMs. UTOOBI ylanuTh HEHY)XHBIH MO/YJb, HYXHO IIEIKHYTh 110 HEMY IpaBOH
KJIaBHIICH MBIIIK B OKHE Project u B KOHTEKCTHOM MeHIO BbIOpaTh myHKT Remove Module.... [lanee B quanoropom
OKHE Ha)xaTh Ha KHOTKY Her.

[Mpouenypa MoeT OBITH IBYX THIIOB: MOANPOTPaMMoii 1 pyHKIMEId.

IIpoueaypa-noanporpaMmMa — 3T0 HEYTO BPOJIE€ HOBOH KOMaHJIbI, KOTOPast MOXET OBITh BBHIIOJIHEHA JTHOO MOJIB30-
BaTeneMm, 00 APyruM MakpocoM. B paboueii kuure Excel MoxkeT comepxaTbesi MPOU3BOIBFHOE YUCIIO TTOAITPOTPAMM.

IMoamporpaMMbl BCETla HAYHHAOTCSI C KITFOYEBOTO CiioBa SUD, Tocie KOToporo ciemayet uMs Makpoca (y KaxIoro
MakKpoca JODKHO ObITh YHUKAIBHOE M), & 3aTeM — Tapa KPYTibix cKoOoK. (B aTHx ckOOKax 3a1aroTCsl apryMEHTHI, HO
€CJIM y TIOAMPOrPaMMBI HET APTYMEHTOB, OHH OCTAFOTCSI ITYCTBHIMH. )
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Omneparop End Sub rosopur 06 okonyanuu moamnporpaMmbl. CTPOKH, 3aKIIOUEHHBIE MEXKIY STUMH JBYMS OIEpa-
TOpaMH, COCTABIIIOT TEJIO MPOLEAYPHI WM TEKCT MaKpoca.

BtopsiM THIOM miponienypsl VBA sBisetcs: mpouenypa-gyHkmus. OyHKINSA BCera BO3BpallaeT €IMHCTBEHHOE
3Ha4YeHHe (Tak ke, Kak 1 oObrgHas QYHKIMA padoyeil TaOIHIEI), KOTOpPOE BHYTPH IPOICIypHl IPHUCBANBACTCS UMEHU
¢byaknur. OyHKIMA TOM00HB! TIOANPOTPaMMaM, HO HAYMHAIOTCS KITFOUEBBIM CIIOBOM FUNCLiON 1 3akaHYMBAOTCS OTIe-
paropom End Function.

Tabmnuna 7 — [Ipumep cozganus npoueayp B VBA

Tun npouyedyput Cunmaxkcuc IIpumep

[Public | Private] Function ums ([cnucox_apz]) [As mun] Public Function Fun F(x)

'Mponenypa dyHERIM
Dymxis [onepamoput] £ vES Y
UM = @blpagicerue Fun F = 2 % % + 3

End Function Trnd Function

[Public | Private] Sub ums ([cnucox_ape]) Pf'bilz S'Jl; EEE:FH“_ I
[oamporpamma [onepamopui] HRORSAVES HoampeTn )

End Sub

End Sub

3ameuanue: CiyxeOHbIe cnoBa Private u Public 3amaroT 061acTe BUANMOCTH TIPOLIEAYP M (YHKITHIHA:
e Private nemaetr 00BEKT JOCTYIHBIM TOJIBKO BHYTPH JAHHOTO MOIYJIS;
¢ Public neraet 06bEKT JOCTYITHBIM U3 APYTOTO MOMYJISL.

[Tpumeps! mpouenyp, NokazaHHbIe B Tabuuie 7, coaepxaT KOMMeHTapuu (Hampumep, « Ilpoueaypa GyHKIHNY).
KomMeHTapuu — 9TO 3aMETKH JUIsl TOr0, KTO COCTaBJIAeT Koa npoueaypsl, VBA ux urHopupyer. CTpoka KOMMEHTapueB
HavMHaeTcs ¢ anocTpoda. KomMeHTapuii MOXKHO MTOMECTHTH IMOCIE JIF000ro oneparopa. Jpyrumu cioBamu, eciii VBA
BCTpeYaeT anocTpod), OH UTHOPUPYET OCTATIBHOM TEKCT 3TOW CTPOKH.

Cozzaate mabon npouenypsl Trna SUb umu Function MoXHO aBTOMATHYECKH:

® YCTaHOBHUTH Kypcop B okHe Code;
e BbIOpaTh MyHKT MeHio Insert/Procedure...;
e B mosiBuBIIEeMcs quaioroBom okHe Add Procedure B mone Name yka3zats ums mpoieayps! (0e3 mpoOenoB u

ck000K), a B rosie TYpPe ykaszate TuIl npoieaypsl Sub (puc. 59) unmu Function (puc. 60).

Add Procedure Add Procedure

Type Type

:p Cancel ljp Cancel
+ Sub Sub

" Function {* Function

" Property " Property

Pucynok 59 — ®opma s co3nanus npoueaypsl Sub  Pucynok 60 — ®opma s cozaamumst npoueaypst Function

B mpomecce pabotel ¢ MS Excel 9acTo mpuxoauTcss MHOTOKPATHO BBIITONHATH OJHOTHITHBIC NEHCTBUA. B aToM ciry-
Yyae pa3yMHO CO3/1aBaTh MakpOCHI C MOMOIIBI0 Makpopekopaepa (Macro Recorder), T.e. cienuanbHOTO CpeacTBa st
3armucu MakpocoB. [Ipu 3ToM Bce HEOOXOAMMBIE ISHCTBHS 3aMUCHIBAIOTCS MIPOTPAMMOI 3alFICH Makpoca U mpeodpasy-
FOTCSl aBTOMAaTHYECKH B KOMaHJHI si3bika VBA. Pabota Makpopekopepa BO MHOTOM HAIIOMHHAET 3aIUCh C TIOMOIIBHIO
00bryHOTO MaruuTodoHa (nukrodona). IIpu 3TOM MepeMerieHrue Kypcopa 1o JICHTe U pabodyell KHUTH He BKJIFOYACTCS B
3anMcaHHble KoMaHbl. Ilepen co3nanuemM Makpoca ¢ IOMOIIBIO MAKPOPEKOpAEpa BaXKHO 3HATh!

e Bce mrarm ¥ KOMaH/AbI, BBINOJIHAEMBIE MaKpOCOM, JOJDKHBI OBITh CITIAHMPOBAHBI IEpel 3alHChI0 WM HAallMCaHUEM
Makpoca. Ecru ipu 3ammmcu Makpoca Obljia JOIyIieHa onmioKa, celaHHbIe HCIPABICHHS TakKe OyAyT 3alrcaHbl.
e VBA XpaHUT Ka)XJIbli 3alIMCAHHBII MaKpoC B OTAEIbHOM MOAYJIE, IPUCOEAUHEHHOM K KHUTE.

Ilopsinox 3anmucu Makpoca:

1. Beibpars komanay Hauath 3anuch (B Excel 2003: m.m. Cepuc/Makpoc, B Excel 2007+: Bkiaaka Pa3padot-
yuk B rpynme Kox).

2. B nosiBUBIIIEMCS THAIOTOBOM OKHE 3anuch Makpocd.

e B rosre MiMs Makpoca BBECTH MM I MaKpoca, KOTOPOE HE TOJDKHO HAYMHATHCS C NU(MPHI, HE JOIKHO UMETh
Ipo6eJIoB ¥ CHMBOJIOB ITyHKTYaIlHH;
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¢ B nose CodeTaHne KIABHII AJIsI TOTO YTOOBI 3aMyCKaTh MAKpOC C IOMOIIBIO COUYETAHNs KIIABHIII, BBECTH OYKBY
(momyckaercst ucrnonb3oBanue coueranuit CTRL+ Oyksa (st crpounsix Oyks) minum CTRL+SHIFT+0OykBa (mis
MIPOITMCHBIX OYKB), T1le OykBa — JTF00ass OyKBEHHAs KIIaBHINA Ha KIIaBHATYPE);
e B roie COXpaHWTh B: BHIOpAaTh KHUTY, B KOTOPOH TpeOyeTcs coxXpaHUTh Makpoc (JImdHas KHHTa MakpocoB,
HogBas kuura, Jta kHura);
¢ B nosre OnmMcaHne MOXKHO, HO HE00A3aTEIbHO, BBECTH HEOOXOAUMBIH TEKCT AJISI KPATKOTO OMHCAHUE MAaKpoca.
3. ITocne naxkatusa kaonku OK, Excel 3amyctut Makpopekopaep 1 0ToOpasuT maHens "OCTaHOBUTH 3aIHCh .
4. BBINONHUTS MaKpOKOMaH/bI, KOTOPbIE HYXKHO 3alHcaTh (AJIs1 TOr0 YTOObI IIpepBaTh BHINOJHEHUE MaKpoca, Ha/lo
HaxaTb kHONKY ESC).
5. Haxath kHONKY | OCTAHOBHTH 3aIIHCH| HA [AHEIH HHCTPYMEHTOB "OCTaHOBHTS 3aIIUCh".

BrinoJiHeHHe poleyp U MAKPOCOB

[epen ucnonb30BaHUEM Hpoyedypbi-hyHKyuu 003aTENFHO HY)KHO 3a1aTh B CKOOKaX 3HAYCHHS BCEX apryMEHTOB.
Tak, pynkrmo VBA (Fun_F(X) B Tabmuie 7) MOKHO HCIOIB30BATD:
e BbI3BaB U3 Apyroii nporeaypsl VBA (nanpumep, Y = Fun_F(4));
® BBECTH B sTUeiiKy pabodero JIMCTa TOYHO TaK ke, Kak M JI00YI0 BCTpOeHHYI0 QyHKIHI0 EXCcel, Tompko Haxoms-
rytocst B kareropun "Omnpezernernsie mons3osatenem” (puc. 61);
e BbI3BaB U3 okHa Immediate.

Bl - fe | =Fun_F(B1)
A B c D E

1 |x= 4 Y= I 11_|

Pucynox 61 — Mcnonms3oBanne ¢pynkinun Fun_ F(x) Ha pabodem mucte

IIpouedypvl-noonpozpammpl 3ayCcKarOTCs IPYTUMHU CIOCOOAMU:
1. 3amyck u3 pabouero nucra Excel. B atom auamoroBom oxae Makpoc BbIOpaTh U3 CIIKCKA UMsI HY>KHOHN TOAIPO-
rpaMMBbI U IIEIKHYTh Ha KHOIIKE BBIMOJIHUTS. [[jis OTKPBITHS THAIOTOBOrO OKHAa MaKpoC MOKHO BOCIIOJIb30BAThCS
komOuHanwmeit knapum ALT + F8 min BEIMOTHUTE KOMaHLY:

v Excel 2003: Makpochbl... u3 myHkra riasaoro Menio Cepsuc/Makpoc.

v" Excel 2007+: Makpocsl Ha Bkiajake Pa3paGoruuk B rpynne Kox.
2. 3amyck u3 okna Code pemakropa VBA. TlomecTuth Kypcop rie-HHOYAb B KOJIE MAaKpOCa U BBIMOIHUTH OJHO U3
MPEAIOKEHHBIX IEUCTBUMI:

v/ BRIOpATh MyHKT rIaBHOro MeHo Run/Run Sub;

v/ Haxath Ha nUKTOrpamMmy Run Sub manemu uncTpymenToB Standard — *
v/ Haxars kiasuiy F5.
3. Bei3oB u3 apyroii npouenypsl VBA (Hanpumep, Call Tab_F unu npocro Tab_F).
4. 3anyck u3 okaa Immediate.
5. Ilpoueaypsl (B TOM YHCIIE K MAKPOCHI) MOXKHO 3aKPEIHUTh:
v/ 33 KHOIKOM Ha paboyeM JIKCTE;
v/ 33 NMKTOrpaMMOM Ha MMEIOILENCS AR MHCTPYMEHTOB WK Ha HoBoM (misa Excel 2003);
v’ 3a KoMaH10i B Iro6oM mynkTe Merro (s Excel 2003);
v/ B BUJIE KHOIIOK HA JIEHTE WK NaHesu ObicTporo nocryna (Excel 2007+).

Microsoft Visual Basic

[Ipu BBIMOTTHEHUH MAaKPOCOB MOTYT BO3HHUKHYTH OIIMOKH, OTIMYHBIE OT
CHUHTaKCHYECKUX, — OIIMOKU BbINIOJNIHEHUs. Takue omMOKM MOXKHO OOHapy- Run-time errar '11:
XKHTh TOJIBKO B TIPOLIECCE BBIIOIHEHNUS Tponeypbl. OOBIMHO Takne OMHOKN Dosbuss
BEITIOJTHEHUS TIPUBOAT K OcTaHOBKe mporuenyp VBA. IIpu atom otoOpaxa-
eTcs AMAllorOBOE OKHO C COOOIIEHHEM, B KOTOPOM YyKa3bIBae€TCd HOMEpP
omKOKH U KpaTkoe ee onucanue (puc. 62).

B atom okHe kHomka End mpekpamaer BeimonHeHUe npouexypsl. Lesn-
90K Ha KHOTKe Debug mepeBouT BBIMOJHSIONIYIOCS MPOIEAYPY B PEXUM
IpepbIBaHMsI, YTO MO3BOJIAET B OKHE KoJa pefgakTopa VBA BHecTH ucnpas-
JICHHS B TOT OIepaTop, IJe BOHHUKIA JaHHAS OIIMOKA BHIMOJHEHHS, a 3aTeM NPOAODKUTH J1nbo 3aBeputh (RUn/Reset
nnn Ha Reset maHenn HHCTPYMEHTOB) BBHIIIOJHEHUE IPOTPAMMBI.

Help |

Pucynok 62 — CooO1ienue 06 ommoke

BBoa-BbIBO JaAHHBIX HA paﬁoqm‘fl JINCT

VBA — 3T0 00beKTHO-OPUEHTHPOBAHHBIH SI3bIK MPOrPAaMMHUPOBaHHsS. DTO 03HAYAET, YTO OCHOBHBIMH €0 dJIEMEHTa-
MU SBISIFOTCSE 00BekTH — paboune kuurun (Workbook), paGoune mucter (Worksheet), saefiku wim 1uama3oHsl saeek
(Range, Cells), muarpammsr (Chart) u ap. 3T 06bEKTHI PACIIONOKEHBI B HEPAPXHIECKOM TOPSIIKE.
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HaGop ogHOTHUIHBIX 00BEKTOB Ha3bIBaeTCS KOJUICKIMEH. Hampumep, KOJIEKIUS BceX 0OBEKTOB pabO4YMX JIMCTOB
(Worksheet) nassiBaetcs Worksheets. O6patutbcst K OTACIBHOMY 00BEKTY KOJUICKLIUH MOXKHO, HCIIONB3YsI TIOPSIIKO-
BBIF HOMEp MM cchbulku. Hampumep, eciim B paboueit kHUTE ecTh Tpu padounx mucta: Jluerl, Juer2 u Juer3, to K
00BEKTY KOJUIEKITHH pabounx mucToB JIueT2 MokHO obparuthes Tak — Worksheets(" JTuct2™).

Jst BeIOOpa 00BeKTa, C KOTOPBIM MPEACTOUT AanbHeias paboTta, He0OX0qUMO HCTOIb30BaTh MeToa Select. Me-
TOJ — 3TO JeiicTBUe, IpUMEHEeHHOoe K 00bekTy. Tak, Hampumep, yToObl BEIOpaTh pabounii nuct Jlmer2 (caenarts ero
aKTHBHBIM), HCOOXOIMMO 3alMCaTh B MaKpoce cieayronyio komanay — Worksheets("JIucr2').Select.

Jlist oOpaliieHnst K OTpeNesIeHHOM sueiike pabouero JiMcTa HeoOXOIMMO HCIIONB30BaTh cBoicTBa Range(“adpec
auetxy”) win Cells(nomep ecmpoku suetixu, nomep cmonbya aueiiku). C MOMOIIBIO 3THX CBOWCTB MOXHO TIEpElaBaTh
3HAYCHUS IIEPEMEHHON B SUCHKy U U3 sT9eHKU — iepeMeHHo. [Ipumeps! mpruBeaeHs! B Tabmuie 8.

Ipu uCmoIB30BaHKUH B BEIpaKEHUH Oe3 ykaszauus koopauHat ceoiicTtBo Cells oosexta Worksheet onpenensier nua-
MIa30H, BKIFOYAIOIIHIA BCe sideiiky gaHHoro pabouero mcra. CoBmectHoe aeiicterue Cells m merona Clear mossomser
OYKCTHTDH COJIEPKUMOE BCEX sTUEEK aKTHBHOTO pabouero mucta. Hampumep, Cells.Clear.

Ta6muia 8 — [Ipumepst ucnons3oBanus cBoiicte Range u Cells

[Mpuceouts nepemennoi f 3HaueHne u3 BriBecTr Ha pabouwnii iuct B siueiiky B3
Ycnosue: N 2
siueiiku C2 pabouero nucra pe3ynbTat BepakeHus 2°-1
Sd ® ¢ f = Range(“C2”) Range(“B3”) =22 - 1
- a UIH WIH
3 3 f=Cells(2,3) Cells(3,2) =272 -1
Pe3ynomam: f=4 B sueiike B3 gucmo 3

JAuanorosbie OKHA

B VBA ectb aBe ¢pyHkuun — INputBox u MsgBOX, koTopbie MO3BOJISIIOT OTOOpaXKaTh MPOCTHIE JHAJIOTOBBIE OKHA.
OTH IUaNoroBble OKHAa MOXKHO BUAOM3MEHHUTh HECKOJIBKUMH CIOCO0aMH, HO, KOHEUYHO, OHM HE MOT'YT COJepKaTh BCEX
TeX OMIUH, KOTOPbIE JOCTYIIHBI B CO3JJaHHBIX IOJIH30BATENIEM IUAIOTOBBIX OKHAX.

B xpatkoii popme dpynkims VBA InputBox, npenHasHadeHHast Aj1s8 BBOJA 3HAYCHUH MEPEMEHHBIM, NMEET CIIey-
FOIIIUM CUHTAKCHC:

InputBox(coobwmenue [ ,3azonosox] [,no_ymonuanuio))

Ha3HaueHue apryMeHTOB:

v’ coobwenue — TEKCT, OTOOpaKaeMBbIi B OKHE (00A3aTeNbHBINA apryMeHT);

v 3a2071060K — TEKCT, KOTOPHIN MOSBISAETCS B CTPOKE 3ar0JI0BKA OKHA (HEOOA3aTENbHBIN apryMeHT);

v’ no_ymonuanuio — 3HaYeHKE, 0TOOPaXKaeMoe B OKHE BBOJIA 10 YMOJIUAHHIO (HEOOA3aTeIbHBINA apryMeHT).

B crenyromem npumepe ¢yukuus INputBox mpeaaraet mojb30BaTeI0 BBECTH 3HAYCHHUE IEPEMEHHOM X.

x = InputBox("BBenure 3HaueHue x", "BBO/ 3HaUCHUI")

[Tpu BeINONHEHKH 3TOTO Oneparopa VBA Excel BHIBOIUT Ha dKpaH

( BBOJ, SHAYEHMIA @\
JIHAJTIOTOBOE OKHO, MTOKa3aHHOE Ha pucyHke 63. Ciemyer 3aMeTHTh, 4TO
B JIaHHOM IIPUMEPE MCIIOJIB30BAHbl TOJIBKO JIBA IIEPBBIX apryMeHTa, FRRAITE anenEx
mapaMeTp no_ymoayanuro He ykasaH. Korma monp3oBaTeib BBEAET Eacs

HEKOTOpoe 3HaueHne W meskHeT Ha kHonke OK, 3To 3HadeHue Oynet
npucBoeHo nepemenHoi X. dynkmua INputBox Bcerpa BosBparmaer |
CTPOKY (TEKCT), TIO3TOMY MOKET BO3HHKHYTh HEOOXOIMMOCTB B IIpe-
o0Opa3zoBaHNM pe3ysibTaTta B 4HCiO. st 3TOro HEOOXOAMMO BOCIIOJb-
3oBaThes (yHKIMed Val, koTopast npeoOpa3yeT TEKCT B YHCIIO:

Pi/IcyHOK 63 — JImanoroBoe OKHO (I)YHI(].[I/iI/I
InputBox

x = Val(InputBox("BBeaute 3Ha4ueHue X", "BBO 3HAUCHHIT"))

Eciu B KauecTBe mapameTpa no_ymoauanuio 3aaath 3HaueHue 3.5 (1.e. X=3.5), To ko1 OyaeT BBITTISACTh TaK:
X = Val(InputBox("BBeaute 3HaueHue x", "BBO 3HaueHuit", "3.5"))

®ynaxuns VBA MsgBox — aTo BecbMa yJj00HOE CpeACTBO JUIsl TOTO, YTOOBI 0TOOpa3UTh Ha dKpaHe MH(popManuio U
MOMPOCUTD MOJIB30BATENS C/IENaTh BEIOOD, MIEIKHYB Ha OJHOW M3 NPEIJI0KEHHBIX KHOMOK. DTa (GYHKIMS HCIOIb3YeTCs
JUTS TOTO, YTOOBI BEIBECTH 3HaUeHHUE epeMeHHoN. KpaTkwuit cuaTakcuc Gy MSgBOX BEITIIINT ClieyomumM 00pa3oMm:

MsgBox(coobuenue [ ,knonku] [,3azono6ok])

OmnmncaHue apryMeHTOB:

v’ coobuenue — TEKCT, 0TOOpaKAEMBIN B OKHE COOOIIEHNs (003aTeNbHbIA apryMeHT);

v’ KHONKU — KOJbI KHOTIOK, KOTOPBIE 0TOOPA3ATCS B OKHE COOOIIEHHUs (HEOOSI3aTENbHBIN apryMeHT);

v’ 3a201060K — TEKCT, KOTOPBIH HOSIBJIAETCS B CTPOKE 3ar0JIOBKa OKHA COOOLIeHUs (HEOOA3aTENbHBIN apTyMEHT).
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@Oynkuuio MSgB0OX MOXHO BbI3bIBaTh B BUJE OTIEILHOTO OllepaTropa, He MPHUCBAKMBasi ee Pe3ysibTaT KaKoi-HUOY b
nepeMeHHOM. Ecnu QpyHKIuMs BHI3bIBAETCSI CAMOCTOSITENBHO, TO apIYMEHTBI HE HY)KHO 3aKIIF04aTh B KPYIJIble CKOOKH.
B cnenyroniem npumepe Gpyuxmnus MsgBOX BEIBOAKMT Ha SKpaH coo0LIeHre o nepeMeHHoi X = 3.5 (puc. 64):

MsgBox "3HaueHue iepemMeHHOM X =" + Str(X)

31eck B TEKCTe co0OujeHus WCNONB30BAHbl 3HAK «+» And coenuHeHUs  Tabnuua 98 — Koncrantel B MsgBox
CKJIEWMBaHMUA) ABYX JacTel TekcTa M QpyHKImsa Str, koTopas mpeoOpa3yer 4uc-
J(mBoe 3Haqe121/1£(le l?e(peMeHHOf/ll XB TeK((Ji”)F}.] ’ ’ PR TIDEOOPEY Korfc.manma Snax

HactpanBath OKHa COOOINCHHI MOXKHO C IOMOIIBK) COOTBETCTBYIOIIHUX Vbcmlcél Q
BCTPOCHHBIX KOHCTAaHT VBA, KOTOpBIC UCHONB3YIOTCS B KAYeCTBE apryMEHTOB vbQuestion :':/
MsgBox. Berpoennsie koncTanTsl VBA, oTBevaronue 3a THIT MTUKTOTPAMMEBI B vbExclamation
JTHAJIOTOBOM OKHE COOOIICHUH, IepeunciieHbl B Tabuie 9.

vblInformation

e

B cnenyromem npumepe B onepatope MsgBoX 3anaHbl Bce TpH apryMeHTa:
MsgBox "3nauenue mepemenHoit" + vbCr + "x =" + Str(x), vbInformation, "BreiBoz pe3ynsrara"

Pesynberar mpuBeneHHOTO omeparopa oToOpaXkeH Ha puUcyHKe 65. B mepBoM aprymente coobujerue MCIONB30-
BaHa BCTpoeHHast KoHcTanta VOCK, KoTOpasi mo3BOJsIeT pa3OUTh TEKCT HA ABE YaCTH W IIEPEHECTH BTOPYIO YacTh Ha
CJIEYIOIIYIO CTPOKY. Eciii B KauecTBe apryMeHTa UCIONIB3YeTCsl TEKCT, TO OH 3aKIII0YaeTcs B KaBBIUKH.

Microsoft Excel @ Buisoa pesynbTtata I@

3HAYEHWE NEPEMEHHD X = 3.5 ,'0-, 3“"‘3&;“3 nepeMeHHom
= o

Pucynok 64 — Jluanorosoe okHo oneparopa MsgBox Pucynok 65 — lnanorosoe okHo oneparopa MsgBox
Omnepatop IF

Omeparop If...Then — oguu u3 BaxkHeimMx ymnpaBasiomux omnepatopoB. OH OpPraHU3yeT BBIMOJHCHUE 33aHHOTO
0JI0Ka OMepaTopoB, €CIIM MIPH BBHIYUCICHUH YKa3aHHOTO YCJIIOBHOI'O BhIpakeHusi OyzaeT nonydeno 3Hauenne MCTHUHA,
U He JAeiaeT Huuero, ecinu Oyaer monydeno 3HaueHue JIOXKbD. Takas konctpykuus If...Then sanwuceiBaercs B ogHOMN
cTpoke, u 3aBepmaromuii oneparop End If nms mee me TpeOyercst (tabmuna Omuéka! MCTOYHMK CCHUIKM He
HaiieH.).

Onnaxo B omeparope If...Then mMoxeT BBIIOTHATHCS HE TOJIBKO OIMH OINEPaToOp, HO M OJIOK IOCIIEI0BATENBHO Clie-
JIYIOIINX OTepaTopoB. B aToM ciryyae mpoBepsieMoe YCIIOBHE U BHIIIOJIHIEMbBIE OTIEPATOPHI 3aITUCHIBAIOTCS B OTJEIBHBIX
crpokax. Ecinu ycnoBHoe BelpaxeHue umeeT 3HaueHue MCTHUHA, BblnonHsiemast rpymnmna oneparopoB HAuMHAETCS C
MEPBOTO OMeparopa, CTOSIIETO MOCIe KIFUeBOro ciioBa Then, U BKIIIOYAeT BCE MOCIEIYIOIIE OMepaTophl, BILIOTH /10
omnepatopa 3asepuenus End If (taGnura 10).

Ta6mnuua 10 — [Tpumeps! KpaTkoit (OpMbI Pa3BETBILSIOIIEH CTPYKTYPBI

bnok-cxema Onepamop 00HOCMPOYUHDLIL MHO20CHIPOYUHBLIL
o 5 yem If ycnosue Then
l—«’\ yom > Cunrakceuc | If ycrosue Then onepamop onepamopul
~ End If
Mpumep If X > 5 Then MsgBox "X 6osbie 5" MsgBox "x 6omnprie 5"
End If

Jltst Goiee CIIOXKHBIX CHTYal[Mil, KOTJa Ha OCHOBAHHH HEKOTOPOTO YCJIOBHSI HEOOXOAMMO BBIOPATh ONHY U3 IBYX
pa3IMYHBIX MOCIIEI0BATENFHOCTEH OIepaTopoB, ucnoibdyercs onepatop If...Then...Else.

Kax u oneparop If...Then, xoncrpykuus If... Then...Else moxeT 6b1Th 0HOCTpOUHOI (Tabmuua 11) 1 MHOrOCTpOY-
HOH (Tabnuia 12).

YacTo mpu HaMMCAaHWH IPOrPaMM BOZHHUKAIOT TaKHE CUTYallMH, KOTJa NPUXOJUTCS NPOBEPITh HE OIHO, & JBa MU
Oonpure ycinoBuid. B atom ciiydae MoxHO moMectuts onuH onepatop If...Then Bayrpu mpyroro omeparopa If... Then
(unm oneparop If... Then...Else Buytpu oneparopa If...Then...Else), 4yro Ha3piBaeTCs BIIOXKEHHEM ONEPATOPOB.

Bi10keHHBIE OIepaTophl CIEAYET MCHOIB30BATh TOT/a, KOTaa T TIPHHSITHS PEIIeHHs HeOOX0IMMO MPOBEPHUTH JI0-
HOJIHUTEIBHOE YCIOBHE, HO IIPU 3TOM HEPBOE YCIOBHE JODKHO OKa3aThCsi HCTHHHBIM. ECiM jke mepBoe yClIoBHE He
BBITIOJTHEHO, TO OY/IyT BBIMOJIHATHCS OMEPAaTOPhI, CICAYIONINE 32 KIFOUEBBIM ciioBoM Else.
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Tab6muma 11 — [pumep mosHoM GOPMBI Pa3BETBISIONIEH CTPYKTYpHI (0qHOCTpOUHbIH oneparop If)

bnok-cxema Onepamop

00HOCMPOUHbLI

oa Heil
CuHTaKcuc

If ycrosue Then onepamop I Else onepamop 2

oneparop | oreparop 2 |

l I | IIpumep

If X > 5 Then MsgBox "X 6onbie 5" Else MsgBox "X ne 6obmie 5"

Ta6muua 12 — [pumep monHO# HOPMBI pa3BeTBISIONICH CTPYKTYpbl (MHOTOCTpOUHbIH onepartop If)

Baok-cxema Onepamop Cunmaxcuc Ipumep
o e R Th f h
= ycaogue en If x>5Then
z onepamop 1 MsgBox "x 6ombiie 5"
‘ oneparop 1 ‘ ‘ orieparop 2 | § Else Else
[ [ e onepamop 2 MsgBox "x e 6ombie 5"
0 % End If End If

Tab6mura 13 — [pumep MHOTrOCTpOUHOTO Ooriepatopa If ¢ Boxkenusim omepartopom If

baok-cxema

Cunmakcuc

Ilpumep

4

Hemnl

oa ‘ Henl

onepatop |

orrepatop 2 ‘ omeparop 3 ‘

| |
!

If ycnosue 1 Then
onepamop 1
Else
If ycnosue 2 Then
onepamop 2
[Else
onepamop 3 ]
End If
End If

If x>5 Then
MsgBox "x 6osnpre 5"
Else
If x <5 Then
MsgBox "X menpme 5"
Else
MsgBox "X pasuo 5"
End If
End If

DKBHBAJICHTOM BIIOKEHHBIX orepatopos sBisiercs onepatop If... Then...Elself, B koTopom ucnons3yercs kinroyeBoe
cioBo Elself. C momorusto kiroueBoro ciosa Elself B omHoM ycioBHOM omepaTope MOXHO MPOBEPUTH HECKOJIBKO

ycnoBuid. CHHTaKCHUC 3TOTO YCIOBHOTO OlepaTopa BRINISIUT TakK, Kak MOKa3aHo B Tadnwuie 14.

Kirouesoe cnoBo Else siBisiercst HeoOs3aTeIbHBIM, HO €CIIM OHO BCE XK€ MPUCYTCTBYET, TO TOJDKHO OBITH 3aMHCaHO B

KOHCTPYKIIUHU OIepaTopa MOCIETHUM.

Tabmuia 14 — TIpuMep MHOTOCTPOYHOTO paciiuperHoro oneparopa |If

bnok-cxema

Cunmakcuc

Ilpumep

Hernl

omeparop 1 Hert

oneparop 2

i

If ycnosue I Then
onepamop 1

Elself ycrosue 2 Then
onepamop 2

Else
dreparop 3 [
[omeparop3 | | 1B

End If

If x>5Then

MsgBox "x 6onbme 5"
Elself x <5 Then

MsgBox "X mensmIe 5"
Else

MsgBox "X pasno 5"
End If

Kiroueroe cioBo Elself mMoxkeT mOBTOpSTBECS B KOHCTPYKITMH CKOJBKO YrogHO pas. I[Ipu 3TOM BBIMOIHEHWE 3a/1aH-
HBIX YCJIOBHI NIPOBEPSIETCS] CTPOr0 MOCIEN0BATENBHO, B TOM MOPSIKE, B KAKOM OHM 3alKCcaHbl. 11 Kak TOJIBKO HCTHUHHOE
ycnosue (MCTHUHA) Oyzner HaiineHo, BBITIONHACTCS COOTBETCTBYIOLIMN €My OJIOK OIepaTopoB, IOCJIE Yero BBINOJIHE-

HUE JAHHOT'O YCIIOBHOI'O oml€paropa IMpeKpaiacTcs.
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3ATIMCH APUOMETHYECKHX BBIPAYKEHUM B EXCEL, VBA 1 MATHCAD

MartemMaTH4ecKkHe KOHCTAHTLI

mam. 3anuce Excel MathCAD VBA
YUCIIO TT IT() s 4-Atn(1)
qpCIo et EXP(1) el Exp(1)
MaremaTuyeckue pyHKIUHA
. Excel Mztgc VBA e | Excel '\é'ig‘ VBA
X| ABS(x) IX| Abs(x) VX KOPEHb(x) | X Sar(x)
Ig x LOG10(x) | log(x) | Log(x)/Log(10) e* EXP(x) e” Exp(x)
log n X LOG(x;n) | log(x,n) | Log(x) / Log(n) In x LN(x) In(x) Log(x)
1/ TAN(X) Cos X COS(x) cos(X) Cos(x)
ctg X cot(x) 1/ Tan(x)

COT(x)* sin X SIN(X) sin(x) Sin(x)
arctg x ATAN(x) [ atan(x) Atn(x) fg X TAN(X) tan(x) Tan(x)
arcctg x AI‘I-'E/'IA(‘?\/'%;) acot(x) 4.[;%(1)2)/2 g el o ]

ACOT(x)* arcsin X [ ASIN(x) | asin(x) -
[Mpumeuanue: * naunnas ¢ Bepcuu Excel 2013
ApupmernyecKue onepanuu
mam. 3anuce Excel MathCAD VBA

—a" —(@™n) -a —(@™n)

sin’x SIN(x)"2 sin(x)? Sin(x)"2

cos’x® COS(x"3)"2 cos(x®)? Cos(x"3)"2
Va a™(1/n) Va a™(1/n)

at+b (at+b)/(c*d) at+b (at+b)/(c*d)

c-d c-d

OCHOBHBIE 3JIEMEHTbBI BJIOK-CXEM

Hauano nnu xoHelr
ajaroputMa

<>

ITposepka ycnoBus

D
YA

BBog unu BeIBOI
nHpOpPMALTH

Opranuzanus IUKIOB
C mIapamMeTpaMu

O06paboTka TaHHBIX
(BBIUHCIICHNE)

T—L

ITopsiiox BeINONIHE-
HUS JEeHCTBUN
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JOHOJIHUTEJBbHASA THOOPMALIUA



JlabopaTtopHnast pabora Ne 1

TEMA. 3nakomcmeo ¢ maoauunvim npoyeccopom Excel.
Paboma c maoauyamu u oo6vekmamu é mekcmoeom peoaxmope Word.

3aganue:

1. Co3nath Tabmuiy B Excel mns pemenust npsMoit npoaykToBoi 3amaun (0 us-
8eCMH020 00beMA CbIPbS HA 6X00e He0OX00UMO Halimu 00vbem NPoOYKma Ha 8blIX00e,
HOJYYEeHHO20 NYymeM MHO2OCHYNeHYaAmo20 MeXHON0SULeCKo20 npoyecca e2o oopa-
oomku) TO  TpemIaraeMoMy  o0Opa3ily ¥ COXpaHUTh €€ B  TamKy
R:\MudopmaTuka\Jla6Pa6l mox umenem labrab_1.xls.

3ameuanue: JlecaTnanbie IpoOU MEPENUCHIBAIOTCS C TPEMS 3HAKaMHU IOCIIE 3aIlATOM.

| |
Oo0nem ceipbs Ha Bxoge (I1)):
B(Tia)u f;};;f)‘f?;:f;ir) O0bem moteps (A;) O0bem npoaykra Ha Beixone (11, )
SHauenua | Popmynsi SHauenua Dopmywt SHauenua Dopmysl
1
2
3
4
5
SHauenua DopMynvt
CpenHee 3HAYeHHE KOO(PPHIHEATA HOTEPH:
MakcHMaIbHOE 3HAYEeHHE 00beMa NO0Tephb:
Oo0mee 3HAYCHAE 00b€MA NOTEPB:
2. Pemmth 3amady oOpaTHOTrO MPOIYKTOBOTO pac- [MoaGop napamerpa LB e

yeTa (011 3a0aHH020 00vbema NPoOYKMa HA 8bIX00e
Hatimu 06vem nompedHo20 0N He20 Cbipbs) C T0- N
MouIpto HHCTpyMeHTa «Ilogdop mapamerpay. B —

M=2MeHAR 2HAUEHHe AUEiikN: |E|

YCTAHOBWTE B A4elike: |E|

O6vem npooykma na gvixode (Il,,,) = [ o | [ omen

Oobvem coipbs na éxooe (I1,,) =

3. Co3nath cocTaBHOM JOKYMEHT B TeKCTOBOM penaktope Word no npemiaraemomy
OBPA3ILY wu coxpanuth ero B nanky R:\Hudopmaruka\Jla6Pa6l nox umenem
Otuer_labrab_1.doc.

4. B noxyMeHTe JOJKHBI PUCYTCTBOBATH CIEAYIONINE OOBEKTHI:

® 3aroJIOBOK O(QOPMIICH C TOMOIIBIO JOMOJHUTENbHOTO Momyias WordArt (2003:
Beraska/Pucynok; 2007+: Berapka/Texer/WordArt);

e PUCYHOK O(OpMIIEH B BUE mabdauysl 6e3 oopamiieHus (5 cToadIOB U 3 CTPOKH).
Kaptunku n1o6aButTh MOKHO JBYMs crioco0amu: uepes Oydep oomeHa (konuposaru-
emM U3 epagpuyeckoco pedakmopa, 8 KOmopom OHU NPed8apumenbHO OMKpPbimbl), JTH-
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00 Kak BHEApPEHHBIH 00beKT (2003: Beraska/Pucynok/M3 ¢aiina/kHonka ; 2007+:

Berapka/Teker/O6bext/Co3nanne u3 daiina).

® 110CJIe 3arojioBka no6amieHo moje «Jlata m Bpems» (2003: Beraska/llata; 2007+:
Beraska/Teker/[lara u Bpemsi) ¢ popmatom «1 aBrycra 2020 r.» u pexxumom M O6-
HO6AMb A6MOMAMUYECKU.

e BHepeHa Tabmuia u3 Excel xak ceazannsiit paiin (2003: Beraska/Oonext/Cosnanue
u3 (aiina/KHONKA , M Cesssp ¢ paiinom; 2007+: BeraBka/Texer O6bext/Co3aanue
u3 aiina);

e HaOpaHbl MaTeMaTUYECKUE QOPMYIIBI C MOMOIIBIO JOTOIHUTENBHOTO Moayst Mi-
crosoft Equation.

5. B konouTuTyb 100aBUTH TEKCT «PUO, rpymmay.

PaGoTa BeImoIHEHA BEpHO: (71aTa) (moarucek)

3agaHus HA 3AIIATY J1A00paTOpPHO PadoThl No 1

3amanue. [[ns 3amaHHOr0 00BbEMa MPOJAYKTa HA BBIXOAE HAWTH 00bEeM MOTPEOHOTO
JIJIs1 HETO ChIPbSL:

O6vem npodykma na evixooe (I1,,,)= , O6vem coipvs na éxooe (I1,,.)=

BBIJIAHO:
(mata) (moamuch)

JlaGopaTopnas padora Ne 2 (1)

TEMA. Hccnedosanue pynkyuu Ha ompesKe @ 6bl4UCIUMESIbHBIX CPedax.
Taoynuposanue Qyynkyuii u nogepxnocmeii, nOCmMpoeHue ux 2papuKkos
¢ 9T Excel + CKM MathCad.

3apganme: 1. Ha pabouem nucre «HenpepwiBHas ¢ynkims» B EXcel 3amath oTpesox,
OTIPEACNUTh Mar TaOyJUPOBaHUSA W TOJNYYWUTh TAONHIy 3HAUYCHUN HEMPEephIBHOU
dbyukiun Y(X). 1o Tabnuile 3HaYCHUI MOCTPOUTH rpaduK.

YciaoBue:
v = a= b= n=
-I A B DopMyIIbl B SUCHKAX:
n i a:
n+l — b= (B’ n+3) - 1
nt+2 — n= _ .
nt3 — h: (A, n+9) '

(B, n+9)

2. 3amarp dynkuo Y(X) B8 CKM MathCad, noctpouts Ha 3amaHHOM oTpe3ke [a, b]
¢€ rpadMiK U BBIBECTH €T0 HA MeYaTh:
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MathCAD:
rpaduk X-Y
otoopaxenue oceit (Axis Stile) — nepeceucnue (Crossed)
B erenae; — Y(X)
® Hyu QYyHKIIMU
W JIOKAJIbHBIE MAKCUMYMBI
¢ JIOKaJbHBIC MUHUMYMBI

OPUEHTHPOBOYHBIN pa3mep rpaduxa — 9x16 cm.

3. [IpoTtabynupoBath HenpepbiBHYIO (yHKIHIO Y(X) B CKM MathCad.
Jlucrunr pemenns (B MathCad):

4. Ha pabouem mucre «KycouHo-HenpepbiBHas GyHKnus» B EXcel 3amate oTpesox,
ONMpENeNUTh Iar TaOyJIUpOBaHUS W TOJYYUTh TAOJMIy 3HAYEHUH KyCOYHO-
HenpepbiBHOU ¢yHKmu Y1(X). [To Tabnuie 3HaYeHMd MOCTPOUTH rpaduK.

YciaoBue:
a=__
yilx) = b=
n=_
-I A B @opMyIIbl B STYEHKAX:
n d a:
n+l — — =
- (B, n+3)
n+2 — n= - .
nt3 — — (A, n+10)
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(B, n+10)

5. 3agare ¢ynakuio Y1(X) B CKM MathCad, moctponts Ha 3agaHHOM oTpe3ke [a, b]
e€ rpaduk.
JInctunr pemenus (B MathCad):

6. Ha pabouem sucte «IToBepxHocTh» B EXCel 3a1aTh oTpesku pazoueHui o 0CsM «X»
1 «Y», ONpeAeNuTh JJIsl KOKIOW OCH IIar Ta0yJIMpOBaHUS U MOJTYYUTh TaOJIUITy 3HAUe-
HUM ioBepxHOCTH Z(X,Y). ITocTponTs 1Mo TabuIle 3HaYeHUH rpaduK MOBEPXHOCTH.

YcioBue:
ay = by, = ny =
Z V)= _ _ —
ay = by = Ny =
A B C D @opmyJibl B SUEHKaX:
a= 4,= d.= (B, n+3) - ’
n+l — = b= = :
= £ (D, n+3)
n+? — n= n =
ol — h = h = (A n+7) - ’
n+d —
ﬂ_j — N (C, n+5) - !
n+i — =
n+7 — (D, n+7)

7. 3agaTth moBepxHOCTh Z(X,y) B CKM MathCad, moctpouts eé rpaduk.

Pabora BeImoIHEHA BepHO: (1aTa) (moamuce)

JlaGopaTopHnas pagora Ne 2 (2)

TEMA. Hccneoosanue pynkuyuu Ha ompe3xe 8 8bl4UCTUMENbHBIX CPeOax.
Iouck nyneit u Ixcmpemymos ynKyuu 00HoI nepemenHou
¢ IT Excel + CKM MathCad.

3ananme: 1. Ha pabouem nucre «HemnpepoiBHas pynkims» B Excel mo tabmuie 3Ha-
YeHUH QyHKIUU Y(X) OMpeNeanuTh OTPE3KH, COICPIKAIIIHe:
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e HyIM (YHKITUU:

> [ > Il > Il

e JIOKAJIbHBIII MUHUMYM (PYHKITUU: ® JIOKAJIbHBI MaKCUMYM (DYHKIIUH:

3ameuanue: ]_—[eC}ITI/I‘IHble I[p06I/I ICPCIUCBIBAIOTCA C ITIATHIO 3HAKAMH IT0CJIC 3amsTOM.

2. Yrounuth Hymu ¢pyakiuu Y(X) B Excel ¢ momompio cpenctea «Iloxdop mapamert-
pa».

g ®opmyna QpyHKIIUU: =
3nauenue nyna | 3nauenue Qynkyuu (anpec sretikn)
1-p1ii HYTB
2-0i1 HyIb
Jist 1-ro Hyn: HavaaIbHOE NMPUOIMKEHNE B JI71st 2-r0 HyJid: Ha4aJdbHOE MpHU-
AYEHKE = OJIMb>KEHUE B TUCHKe =
(anpec stueiiku) (3HaueHue) (aapec stueiikn)  (3HAueHHE)
MNoa6op napameTpa l % - MNoabop napameTpa I P -
YCTaHOBUTE B Aueiike: YCTAHOBMTL B AYeike: ERs
ZHaYeHHe: 3HBYEHWe:
M2MeHAA 3HaUEHWE AYEKN: W3IMEeHRAA FHAUSHHE AUSiKK: Bz

3. Ytounuth eéce nyiu ¢ynkuun Y(X) B8 CKM MathCad ¢ momompio GyHKIHH
root( ).

JInctunr pemenus (B MathCad):

4. Ha pabouem mucte «HenpepbiHas QyHkiws» B EXCel yTouyHHTE JIOKaNIbHBIE SKC-
tpemyMbl pyHkimn Y(X) ¢ momoribto cpenctsa «Ilonck pemeHus»:

® JIOKaJIbHBIA MUHUMYM (DYHKIIMH: e JIOKaJIbHBIA MAKCUMYM (PYHKIIUU:
[ , ] [ ; ]

5. YTounuts JokaibHbIe dKcTpeMyMbl GyHkimu Y(X) B CKM MathCad ¢ nomorsio
onmoka Given / Maximize (Minimize).
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JInctunr pemenus (B MathCad):

6. Halitu HauOoJsbliiee M1 HaMMEHbIIee 3HaYeHUsT QYHKIIMHU HAa OTPE3KeE.

B Excel: JIMCTHHT pemeHust
e HauMCHbIIIEE: e HauOoJIbIICE: (B MathCad):

- -

7. CpaBHI/ITB PE3YJIbTAThI, IIOJYYCHHBIC B PA3HBIX BBIYMCIUTCIIBHBIX CPCAax.

Pabota BeImosHEHA BepHO: (J1aTa) (moarmuce)

3aaHus HA 3AIMUTY JA00PATOPHOM padoThl Ne 2

3aganue 1. OnpenenuTs mar TadyJIupOBaHUS Ha ydacTke [a= b= =

] u momyunThs TabnMIy 3HaUeHUI HempepbiBHON QyHkumu O B Excel o B MathCad.

f(x)= . Ilo momydeHHOW Tabnwie 3HAYCHUH

f(x):

MOCTPOUTH: OTIPEICTTUTH OTPE3KU COJEPIKaIIIHE: HaNTH:

0O rpaduk O HyJd QYyHKIINH, O HANMEHBIIIEE U
byHKIUU. O JOKaJIbHbIE MUHUMYMBI (DYHKITUU; O HauOoJplllee 3Haue-

O JOKaJIbHbIE MAKCUMYMBbI (DYHKITHH. HUEe QYHKIIUU.

: 2 q »

BBIZIAHO:

(nata) (mozmuce)

3apanue 2. OnpenenuTs mar Tadyiaupo-
BaHWs, TMOJYYUTh TaONHIy 3HAYECHUH U
ITOCTPOUTH rpadux KYCOMHO-  f(y)=
HENPEpPHIBHOH (QYHKIIMM HAa OTpE3Ke

[a= ; b= | ipu n=
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n= Pacuetnbie popmybl:
h= =

X f(X)

BBLJIAHO:.

3aganmue 3. [Toctpouts TabnuIly 3HaYeHU U rpaduk mosepxuoctu Z(X,y):

ay = b, = Ny =

20, v) =

ay = by = ny =

dopMyIia MOBEPXHOCTH B KpailHEH JIEBOM BEPXHEU sIUEUKHU TaOIUIbI 3HAUCHUI:

BbIJAHO:

(nmata) (mommucs)

JlaGopaTopnas padora Ne 3 (1)

TEMA. Oopabomka maccuoé 6 bl4uciumeibHblx Cpeoax.
Onepauuu nao mampuuamu ¢ AT Excel + CKM MathCad.

3aganue: 1. B OT Excel mns 3amannpix matpun A u B, Bektopa d u uncna K (dse
nocaeonue yugpwvl rocuyecko2o umenu / 10) BbIYACIUTD:

® JCIIOJIb3Ysl KOMaH/Ibl C KJIaBHATypPhl, COOTBETCTBYIOIINEC apu(METHUSCKHM OIlepa-
musm: A+B,A-B,k*B,k*d, A/k;

e 1CIIONIB3Yys BCTpoeHHbie pyukuuu: A * B, B * A, B * d, A% AA B d*

® BBLINTOJIHATH TPAHCIIOHMPOBAHKE MATPHIBI A C MOMOIINBIO BCTPOCHHON (DYHKIIHMH, a
MaTpHIbl B ¢ moMoIIbio crieruanbHON BCTABKH.

YcaoBue:
Matpuma A Martpuna B Bekrop d Yucio K

(znana3oH siueek) (nmamnasoH siyeek) (anamna3oH srueek) (azpec staeiikn)

2. B OT Excel Bprurcianth 3HaYCHUE MAaTPUYHOTO BhIpakeHUs: M 110 9acTsiM.
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YcanoBue: MatpuuHoe Boipaxenue M =

Yacmo mampuiHozo ,Zluanamn AUeeK

Dopmyna 6 aueiikax
GvIpasicenusn na nucme ¢ Excel

Pesynprarsr: !

3ameuanue: JlecsiTuanbie IpodH mepemnu-
ChIBAIOTCS ¢ 2 (IBYMSI) 3HAKAMHU T1OCTIC 3a-
ISATOM.

3. B OT EXxcel BeruncinuTh 3HaY€HHE MATPUIHOTO BeIpaxkeHuss M oHOM (HopMyIIoii.

Pesynprarsr: =

(nManasoH sueex) (dopmyna)

4. B CKM MathCad chopmuposats matpuity C, BCTaBUB

[TosrydeHHOE BBIpaKEHUE: Pesynbrar:
C=

5. B CKM MathCad cpopmuposats Bektop v:=(vl v2 v3 v4 v5), roe
YciaoBue Bripaxkenue

vl:=

Vv2:=

v3:=
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OtBet: V = ( )

Pabota BeInosiHeHa BepHO: (1aTa) (monmucek)

3agaHus HA 3aAIIUTY JJa0opaTopHOoi padoThl Ne 3 (1)

3anganne 1. Beraucouts B EXcel matpuunoe Beipakenue M =

[ o yactsam; O oxnoli hopmyioii.

Yacmb mampuuno- /uana3zon aueek na

Dopmyna 6 aueiikax
20 8bIPAICEHUS aucme ¢ Excel

BBLJIAHO:

(nata) (moxmuce)

3amganme 2. Chopmupobats B CKM MathCad matpuity C 1o 3alaHHOMY yCJIOBHIO:

HOqueHHOG BBIPAKCHUC! PGByJIbTaT:
C:=
C=
BBIJIAHO.
(nara) (moamuce)

3apanne 3. Chopmuponath BekTop v:=(v1l v2 v3), rae

YciaoBue Boipa:xeHue
vl=
V2=
v3.=
OtBet: V = ( )
BEIJAHO.
(mata) (Toamuce)
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JlaGopaTopnas padora Ne 3 (2)

TEMA. Pewenue cucmem auneinvix anceopauueckux ypasnenuii (CJIIAY)

¢ T Excel + CKM MathCad.

3apanme: 1. Pemuts CJIAY B DT EXcel ¢ 4eThippMs HEM3BECTHBIMU KaK MaTPUUHOE

YpaBHEHHE.
YciaoBue: (
Cucrema )
YPaBHEHUI:
\
M
a) BBCCTHU MaTpuiy MMEHa CTOJIOII0B cToJona
kod(ppunirenToB A u !
BEKTOP CBOOOJTHBIX 5
X
47IeHoB b: 2 =
3] _ [3) —_
2 [A d 7"
= 5]
2 2
== T

0) BBIUHUCIIUTD OTPEICITH-
TeJIb MaTpUIlbl A

Al =

x=Alp.

(ampec saerikm) (bopmyna)
B) BBIYHCIIUTH OOPATHYIO -
1. -
MaTpHuIy A (nMamasoH sryeex) (bopmyna)
') HAUTH BEKTOP- -
PCUICHHUE 110 (bOpMyJ'Ie (1mama3oH siueek) (bopmyna)

Pesynprar:
3ameuanue: JlecATUIHBIC
JIpoOU MepenuchIBalOTCA € 3
TpeMsl) 3HaKaMH TOCIIe 3a-
TISITOM.

HMs cTOJIOLA

HOMeEpa CTPOK

2. Pemuts CJIAY B OT Excel meTronom Kpamepa (MeTogom onpeaenuTeneii).

a) BBIUMCIUTH OMPEACIUTENIb MAaTPULIbl A U ONpeNeNuTe BCIIOMOTraTeIbHBIX MaT-
puil Al, MOJIydeHHBIX 3aMEHOH 1-r0 CTOJIOIA CTOJIOIOM CBOOOHBIX YJICHOB CHCTEMBI:

Al =

(3HaueHwme)
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(bopmysa)



|Al|= , bopmyna B suelike =

|A2| = , popMyI1a B suciike =
|A3| = , popMyIia B sueiike =
|A4|= , popMyna B suciike =

0) Haiitu BekTop-pemenue no popmynam Kpamepa Xi = |Ai| / |A]

x1= , bopMya B stuciike =
(3HaueHue) (anpec stueiikm) (popmyia)
X2= , bopMya B sueiike =
x3= , bopMya B sueiike =
x4= , bopMya B siuciike =

3. Permute CJIAY B OT EXcel ¢ moMotibio BCTpOSHHBIX BO3MOKHOCTEH (HAICTPOUKH
«ITouck pemreHus»).

MIMEHA CTOJIOIOB

x1 X2 X3 x4

Ucxonnasie

3HAYEHUS =1L 0 0 0 0

pu £
o

HAYaIbHBIX 5 K03(pPHULIMEHTHI MAaTPHULIBI A A-X BekTOp b

<

3HAYEHUAX g wpl _

]

BCKTOpaA X: = yp2 =
yp3 =
yp4 =

DOpMYJIBI B (appec (popmyna)
sTIeKax STYCHKN)
croJioa =
A-X: _
Pesynprar:

HuanoroBoe okHO «Ilouck pemeHus»:

W2MeHAR Aueiku: H

OrpaHuyeHna:

i

3ameuanue: JlecaTuunble IpoOU MEePENUCHIBAIOT-
cst ¢ 3 (Tpemsi) 3HAKaMU TOCIIE 3aISATOM.
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4. Pemmute CJIAY B CKM MathCad xak MmaTpudHOE ypaBHECHHE.

a) BBECTH MaTpHIly KO3(PPHUIIEHTOB A= b:=
A 1 BEeKTOp CBOOOIHBIX YJICHOB D:

- N
0) HaliTU BEKTOp-pEILICHUE
3ameuanue: JlecsTuaHbIe APOOH X'= —
MepernuchIBatoTcs ¢ 3 (TpeMs)
3HAKaMU T10CJIE 3aISTOM. (BbIpakerme)
" J

5. Pemuts CJIAY B CKM MathCad ¢ moMoIipio BCTpOSHHBIX BO3MOXKHOCTEH (010Ka
Given / Find).

6. CpaBHI/ITB PE3YJIbTaThl, IIOJYUYCHHBIC B PA3HBLIX BBIYUCIIMTCIIBHBIX CPCAAX.

Jluctunr pemenns (B MathCad):

" Hauanvnwvie 3nauenus nepemenHHblx

x1: X2 X3 = x4 =

' Onpeoenenue 6noka Given ... Find
Given

== Find/( ) "Iouck pewenus

" Peaynomam

PaGoTa BeImoTHEHA BEpHO: (71aTa) (Tmonmucek)

3anaHus HA 3AIUTY JA0opaTopHoii padoTnl Ne 3 (2)

3aganmne 1. Pemmute CJIAY kak marpuuHoe ypaBHenue 0O B Excel (omnoit popmyiioit)
o B MathCad.
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JIucTHHT perieHus
(8 MathCad):

Cucrema
YPaBHCHUU:

I

Pesynbrar (B Excel):

3ameuanue:. JlecaTUUHBIE APO-
Ou nepenuchiBaroTes ¢ 3 (Tpe-
Ms1) 3HAKaMH I10CJIe 3aIIsITOM.

CDopMyJIa B JHNAIIa30HC A4YCCK
BBIJAHO.

(nmata) (mommmcs)

3aganme 2. Pemmite CJIAY B EXCel ¢ moMOIIIBI0 BCTPOCHHBIX BO3MOXHOCTEH.

Cucrema
YPaBHEHUI:
Pesynprar:

I[HEUIOFOBOG okHO «Ilomnck PCIICHUS.

M3MeHAR AUeiKu:
3ameuanue: JlecsiTuanble TpoOH MEPENUCHIBAT
¢ 3 (Tpemst) 3HaKaMH IOCJIE 3aIIATOM.

i

OrpaHHyeHua:
P

BBIJIaHO:
(moamnucs)

3ananme 3. Periute CJIAY 8 CKM MathCad ¢ omoiiibio BCTpOSHHBIX BO3MOYKHOCTEH:

A:=

Cucrema
YPaBHEHMI:
Jlucrunr pemenns (B MathCad):

(oamuce)

BBIJIAHO:
(mara)
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JlabopaTtopnas paGora Ne 4

TEMA. Paboma co cnuckamu ¢ 3T Excel. Hcnonv3zosanue epemennvix ynKyuii
u (ynkyuit noucka ¢ Excel-maonuye.

3axanue:

1. OTkpeITh Qaiin ¢ ucxogHou 6a3oit naHHbIX (nanee — bJl) u coxpaHuTh ero Ha pa-
oouwnii quck R:\udpopmatukal...

2. Ha pabouem nucte «Mcxoanblii_cnucok» 100aBUTh B CITUCOK 5 HOBBIX 3aIHMCEH ¢

IMPOU3BOJIbHBIMHA JJaHHBIMU C IIOMOIIIBIO ¢0prl .

3. CkommpoBaTh B TeKymier padodeit kaure padounii mucT «VICXOmHBIN CcCOK» 6
pa3. Kaxxnomy nucty npucBouTh HOBoe umsi: Copmupoeka, Aeémogunvmpl, Aemo-
Gpunemp2, Pacui_gpunemp, Hmozu, Ceéoonasa maoauya.

4. Ha pabouem nucte «COpTHPOBKA» OTCOPTHUPOBATH CIIMCOK MO YKa3aHHBIM MOJISIM.

BbINoMHUTB YCI0BHOE (POpMATUPOBAHKUE TAHHBIX TAOJIUIBI [0 BAPUAHTY.

YciaoBue:

@OopMaTHPOBaTh FHAUEHHA, ANA KOTOPLIX cnegyowad GopMyna ABNASTCA RCTHHHOI:

0bpazeu:

5. Ha pabouem nucre «ABTOGUIABLTPD», HCHONB3YsS BO3MOXKHOCTH ABTOMUIBTpA,
BBIOPATH 3aITUCH IO KPUTEPHUSM JJIs1 OJTHOTO ToJis Tabuibl B/I.

Ycnosue: Bviopams nepesosxu

Monb3oBaTeNbCKMIA ABTOQUALTP |
S— -

—_

MNoKazaTe TONLKD TE CTPOKKH, SHEYEHHA KUTUFII:I%/I

1=

VYkaszate  1mome
ot6opa 3amHceH

=]
=]

6. Ha pabouem mmcre «ABTOQWIBTP2)», WUCIOJIB3YsS BO3MOXKHOCTA ABTOPHIBTPA,
BBIOPATH 3aIIMCH IO KPUTEPUSM ISl HECKOJIBKUX moJeil Tadbmuubl b1,

Ycnosue: Bviopamo

MNonb30BaTENLCKMA aBTOGMALTD |
— -

MoKA3aTE TOMLKO TE CTPOKK, 3HAYEHWA KOTOPLIX: //l

Vkazate  moixe
otGopa 3amHceH

I 1

1=
=
=
=

46

=]
]

MNonb3oeatenbckuii agToduieTp |
e -

MOKA3ETEL TONLKO TE CTPOKK, 3HAYEHWA KOTOPLIX: _'/l

1=

VEkazaTe  IHole
orbopa 3amHceH

]
[x]




7. Ha pabouem mucre «Pacum_¢puiabTp» (B OTISNBHBIX AHANAa30HAX) UCTIOIB3Ys BO3-
MO>KHOCTH PacIIMPEHHOr0 (PUiIbTPa, ClieaaTh BHIOOPKH:

7.1. mo xputepusm u3 1. 5 (aBToduasTpal)

HOMeEpa CTPOK

7.2. o KpuTepusM u3 1. 6 (aBTopuILTpa2)

MMEHa CTOJIOIOB

MMEHa CTOJIOIOB

HOMeEpa CTPOK

7.3. TI0 BBIYHCISIEMOMY KPUTEPHIO

Ycnosue: Bvibpamo

HMMEHa CTOJIOI0B

HOMeEpa CTPOK

Brruucnsiemslii Kputepuit:

(sueiika)

(tbopmyuna)

8. Ha pabouem nucte « ATOrw» moaBECTH MPOMEKYTOUHBIC UTOTH.

Ycnoesue: INoocuumameo

[pOMEXYTOUHBIE UTOTA

 —

[pOMEXYTOUHBIE UTOTA

 —

[pOMEXYTOUHBIE UTOTW

 —

[pH KaxaoM WIMEHEHMH B!
Onepauua:

OoBaBnTeL WTOMK NO:

=]
=]

[pH KaxaoM WIMEHEHMH B!
Onepauua:

OoBaBnTeL WTOMK NO:

=]
=]

OpH Kax¥aoM U3MeHEHHW B:

Onepauna:

NoBaenTe UTOMM No:

[ []

O
0

O
0

(]
O
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9. Ha pabouem nucte «CBOAHAS TAGJIUIA» TTOCTPOUTH CBOAHYIO TaOIHUITy.

Ycnoesue: | |
Crpanuna B pa3pese:

Maker:

10. Ha pabGodem iuCTEe CO CIPaBOYHBIMH TAOJMIIAMH BCEM CTOJIOIAaM JaHHBIX (0e3
3aroJIOBKOB) MPHUCBOMTH UMEHA ISl TATbHEUIIETO WX MCTIOIL30BaHMS B (OpMyJiax.

Huanazon aueek /uanazon aueek
HUma ouanazona

Hms ouanazona
na aucme ¢ Excel na aucme ¢ Excel

11. 3anonauth Tabmuiy dopmyiaamMu Juisl pacuera. [[ns u3BlIeYEHUs JAHHBIX W3
CIPaBOYHBIX TAOJIUI] Hcob30BaTh GyHKIMH [TIPOCMOTP( ), BITP().

Adpec aueitku

- Dopmyna ¢ aueiixke
nepeoll cmpoxu

Ha3zeanue cmonoua

12. Hactpouth mapaMeTpsl TabIuIlbl Ha paboueM Jncte «IcXomnHbIN CIMCOK» Tepen
NeYaThbio: Pa3MECTUTh JOKYMEHT Ha OJIHOM JHcTe popmaTta A4 anbOOMHOI opueHTa-
[IUU, YMEHBIIUThH pa3Mep noJied, 0pOpMUTh KOJIOHTUTYJIBI: B BEpXHUI 10OAaBUTH Te-
My JlabopaTtopHoi paboTel, B HI>KHUNA — DO, Ne rpynmsl.

PaGoTa BeImoTHEHA BEpHO: (71aTa) (monmucek)
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3agaHus HA 3aIUTY JA00paATOPHOH PAd0THI No 4

3ananue 1. BeiOpath 3anucu 1o 3a1aHHBIM KPUTEPUSIM UCIIOJIB3YST BO3MOXHOCTH
O Asrodunsrpa, O Pacimpentoro ¢guibrpa.
Ycnosue:

Breruunciisiemslt Kputepuit: =

(stueiika) (popmyna)

BBLJIAHO:!

(mata) (moamuce)

3aganue 2. [TogBecTu MPOMEXYTOUYHBIE UTOTH.

. [MpOMEXYTOUHBIE UTOTA MpOMEXYTOUHBIE UTOTK
Ycnosue: POMEXyTOuHbIE POMeXyTOUHBIE
[pH KaXA0M HIMEHEHHK B: Opn Kaxa0M H3MEHEHUN B:
Onepaumna: Onepauua:

-]

[«]

[obaBuTs HTOMW No: [obaeuTs uToru no:

BBIJIAHO.

(mara) (TomuCH)

3apanmue 3. [TocTpouTh CBOIHYO TAOIHUITY.

Ycnosue: ]
Crpanuiia B pa3pese:
Maker:
BBIJIAHO:
(mara) (TomucCh)

3ananme 4. BoinoaHUTh yCI0BHOE (POPMATUPOBAHUE JAHHBIX TAOIUIIBI.

YcioBue:

@OpMATHPOBATB 2HAUESHNUSA, ANA KOTOPBIX CNeAyowwan Gopmyna ABAAETCA HCTHHHOI:

=]

ERE

0bpazeu:

BBIZIAHO:

(mara) (moamuch)
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JlabopaTtopHasi pab6ora Ne 5

TEMA. Ocnoewt pabomut 6 VBA. Cozoanue npoyedyp ¢ 1uHeinou cmpyKmypoil.
Paooma c makpocamu.

YACTD |. Ilpouenypsbi-pyHKum.
3ananue:

1.1. Pa3zpaboTtath JMHEHHYIO POTPaMMy B BUE TPOLEAYPbI-DYHKIIMU JIJIs1 BBIYHUCIIE-
HUS1 3HAUCHMS BBIPAXKEHUSI, 3aBUCSIIETO OT MPOU3BOJIBHBIX 3HAUCHHUI MEPEMEHHBIX &,
b, c. Pa36uTth BeIpaxkeHue Ha mpocTeiine yactu. COCTaBUTh OJIOK-CXEMY alrOpUTMA.

Ychosue:

Public Function

End Function

1.2. Beruucnuts B Excel 3HaueHne morydeHHON MOJIb30BATENbCKON (PYHKITUH, 3a7aB
3HAYEHUS BXOJHBIM IMEPEMEHHBIM B JTIFOOBIX sSY€iiKax pabodero Jucra.

1.3. ITosryuuTs 3HAUCHUE 3aTAaHHOTO BhIpakKeHUs 00bIuHOM (popmyoii B Excel.

[lapamerper: | a= Pesynbrar Beipakernus (pynkims VBA):
b=
c= Pesynbrat Beipaxenus (hopmymna Excel):

3ameuanue: JlecsiTuuHble ApOOU MEPENHUCHIBAIOTCS C TPEMS 3HaKaMH MOCJE 3ansTOM.

dopmyna Excel: =

(sraeiika) (dopmyna)

1.4. Beruucauts 3aganHoe Beipaxkenue B CKM MathCAD.

Omeem =
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YACTD Il. lIpouexypbi-noanporpaMmmsi.

3ananme: Pa3pabotarh TUHENHHBIN aJITOPUTM B BUE MPOLEAYPHI-MIOANPOrPaMMBbI IS
BBIUMCIICHUS TeoMeTpuieckoil gopmyibl. CocTaBUTh O0K-cxeMy anroputma. Mc-
XOJIHbIE JJaHHBIE BBECTH B OKHO INputBox, a pesynbrar BeiBecTH B okHO MsgBox. 3a-
KPEMUTh BHITIOJIHEHUE MPOIIEAYPHI 32 YKa3aHHBIM 3JIEMEHTOM UHTEepdeiica.

Ycnosue: Pacuemmnasn ghopmyna:

Public Sub -I-I-I-:-:-:-:-::':-:':':':':':':'

End Sub e e e e e e e e e

3HayeHue uCX00HbIX OAHHbBIX: Pezynomam:

YACTbD Ill. Makpocsil.

3aganme: 3amucaTh Makpoc C MOMOIIBIO Makpopekopjepa s (hopMaTUpOBAHUS
SYEUKHU: U3MEHEHUs pa3Mepa W HauepTaHus mpudra, oOpamiIeHHUS U 3arOTHEHUS
T00BIM 11BeTOM (hoHa (>KeNaTeabHO OJIETHBIM OTTEHKOM). 3aKpENUTh MAaKpOC 32 KOM-
OunHarmeit kinaBuil. BeImoMHUTE Makpoc [i71st GOpMaTUPOBAHUS STYEEK CO 3HAYCHUSIMU
napamMeTpoB U pesyiabTaTaMu BbrunciieHud Beipakenus B HACTU 1 maGoparopHoii
paboTHI.

Pabota BeImosHEeHa BepHO: (/1aTa) (monrmucek)

3axaHus HA 3AIUTY JA00PaTOPHOI PadoThI Ne 5

3apanme 1. Pazpaborarh JHHEIHYIO MporpaMMy B BUJAE MPOLEAYPbI-QYHKIMH IS
BBIYMCIICHHS] 3HAUEHUS BbIpakeHUs. COCTaBUTH OJIOK-CXEMY ajIropuTMa.

Ycnosue:
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Public Function :Z:Z;Z;Z;Z;Z;Z;Z;:j:j:j:Z:Z:I:I:Z:

End Function R S R IIRIs

BBIJJAHO:

(nara) (moanuck)

3apnanme 2. PazpabGoraTs mpouenypy-noJarnporpamMmy jsi BBIYHCICHUS (OPMYIIBI.
CocraButh OnoK-cxemy anroputMa. McxonHble qaHHbIe BBeCTH B OkHO INputBox, a
pe3ynbTaT BRIBECTH B OKHO MSQBOX. 3akpenuTh BBITOTHEHHE TPOIISAYPHI 32 YKa3aH-
HBIM 3JIEMEHTOM HHTep(eiica.

Ycnosue: Pacuemnas gpopmyna:
Public Sub 3nauenue ucxoonvix Oanmnvix:
_____________________________ Peszynomam:
End Sub
BBIJIAHO:
(mara) (monmucsk)

JlabGopaTopHast padora Ne 6

TEMA. Co30anue npouedyp ¢ pazeemensaioueiicsi CmpyKmypoi
6 Excel + VBA + CKM MathCad.

3axanue:

1. TlonyunTh 3HAUEHUSI KOPHEIN KBaJPaTHOTO YpaBHEHUS X2 + X+ =0
B Excel ¢ nomorpto ¢pyukiwm EC/IH() — B cryuae OTpUIATENHHOTO 3HAYEHNUS IUCKPUMUHAHTA
BBIBECTHU B PE3YJBTUPYIOIIMX STYEHKAX TEKCT «HET KOPHEW».

2. [IpoBeputh 3HaueHus KopHel ypaBHeHnus B Excel ¢ momomipio cpeacta «Ilogdop
napameTpar.
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BN A ] B C D | E F G
1 | Koadhdpunmentsr: JIMCKpUMUHAHT: D=
2 a=
3| b= Kopuu (dynkiwst ECJIN):
4 c= X1 = Xp =
5
6 Kopuu ("Ilogdop mapamerpa"):
7 X1 = Xp =
8
Kophuu (mosns3oBa- Kophau (npornenypa-
TeNbCcKast PyHKIHS) MOAIIpOrpaMma)
X1 X2 X1 X2

3ameuanue: HeCHTI/I‘-IHLIe I[p06I/I IICPCIIUCBIBAIOTCA C 3 (Tpems1) 3HAKaMHM MOCJIE 3aIITOM.

Gl=

(popmymna)
E4 =
(popmyaa)
G4 =
(dopmyia)
C7= F7=
(popmyna) (popmyna)

3. Co3nath mpouenypy-QpyHKIUIO I pElIeHUs] KBaJAPaTHOTO YPaBHEHUS C HCIIONb-
30BaHUEM IIPOCTOT0 MHOTOCTPOUYHOro omepartopa ycioBHoro nepexoxaa If...End If.
CocTtaBuUTh 0JI0K-CXEMY JITOPUTMA.

Public Function :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.

End Function

4. Co3aath mporeaypy-ToANpOrpaMMy IS PEIICHUS] KBaIpaTHOTO YpaBHEHUS C UC-
MOJIb30BAaHUEM PACIIMPEHHOTO MHOTOCTPOYHOTO OIEpaTopa YCIOBHOTO TMepexoja
If...End If. Koo duruentsr ypaBHeHHs CUUTATh C siUeeK pabodero JucTa, moJydeH-
HbIC 3HAYCHUS KOPHEH OTOOpasuTh B OTACIBHBIX sSYEHKaX JIMCTA. 3aKPEIUTh TOJY-
YEHHYIO TIPOILIEAYPY 32 KHOMKOM Ha pabodeM JucTe.
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Public Sub

End Sub

5. BemomauTts perienne ypaBaenuss B CKM MathCAD ¢ nomoribro ¢pyHkmum root( ).
Jlucrunr pemenns (B MathCad):

PaboTa BeImoIHEHA BEpHO: (Z1aTa) (moarmuck)

3agaHus HA 3AIUATY JA00pPaATOPHOH padoThI No 6

3apnanme 1. Hailtu KOpHM KBaJpaTHOTO ypaBHEHUS X2+ X+ =0 B
CKM MathCAD c nomomnipro gyHsKIuu root( ).

JIucTuur

penieHus
(8 MathCad):

BBIJIAHO:

3aganue 2. Co3garh MOJNB30BATENbCKYIO (DYHKUMIO ISl BBIYUCIICHUS 3HAYCHHM

KYCOYHO-HEMPEPHIBHON (DYHKIIMH MPU PA3HBIX 3HAUYECHUAX apryMeHTa (IOMaaronux
B pa3HbIC UHTEPBAJIbI) C UCIIOJIb30BAHUEM:

O npocroro ogHocTpouHoro omneparopa If;
O npocToro MmHOTOCTpOUYHOTO Omeparopa If;
O pacmmperHoro MHOrOCTpOYHOTO Oonepatopa If.
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Ycnosue: Public Function

fl0= e

End Function

X f(x)

Ha 1-oii 6emke

Ha 2-0il 6emke (Gopmyna)

Ha 3-ell eemke

3ameuanue: ]_—[eCHTI/I‘-IHLIe I[p06I/I IICPCIIUCBIBAIOTCA C 3 (Tpems1) 3HAKaMHM MOCJIE 3aIITOM.

BBLJIAHO:

(mara) (moamuce)

3ananmue 3.

Bobruncnuth 3HaueHus Ycnosue:
pa3BeTBIAIOLIEHCS (PYHKIINH B

CKM MathCAD npu pa3HbIix

3HAYEHUSX apryMEeHTa f(x) =
(momagaromux B pa3HbIe

MHTEPBaJbl)

¢ momonibio Gynkiun if().

Jlucrunr pemenns (B MathCad):

BBIZIAHO:

(nata) (moamuce)
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