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OO0mue ykazanus

[IpakTuKyM NpegHa3HauyeH AJis OpraHu3aliid caMOCTOSATEILHON U TabopaTop-
HOM paboThI CTYJIEHTOB NIPU U3yUYECHUH TUCHUIUTMHBI « UHDOpMaTHKay.

[lepen Hauamom pabOThl HEOOXOAMMO MPUBECTH MH(POPMALIUIO HA TUTYJIbHOM
JIUCTE, TO €CTh AOJKHBI ObITh YKa3aHbI IaHHbIE €€ BiaIeNbla.

B cnienmansHOM OJ10Ke «Y CJIOBHE» Ha CTpaHUIIE C JaOOpaTOpHOI pabOTOM Tie-
PENUCHIBAETCS YCIOBUE 3aJladyd COIVIACHO BapUaHTa U3 AJEKTPOHHOrO (haiina 3aa-
Hus. [Ipu BBITIOJIHEHUH JTAOOPATOPHBIX PaOOT Pe3yJbTaThl BBIUUCICHUN 3aHOCATCS
B OTUET B TOM JK€ BUJIE, B KOTOPOM OHU OTOOpPa)KaIOTCs Ha dKpaHe MOHUTOpa. Bene-
HUE 3aMKCeil BHIMOTHAETCS YETKO M pa300pUYMBO MIAPUKOBON pyukoi. HempaBuibHbie
(ommOOYHbIE) 3aMUCH HA CTPAHUIAX MPAKTUKyMa HEOOXOAMMO HUCIPABISTH C HC-
MI0JIb30BaHUEM KOPPEKTUPYIOIINX CPEJICTB.

Kaxnas nmaboparopHast pabota cuuTaercs BHITOJHEHHON TOIBKO MPU HATMYUHU
OTMETKHM MpernoAaBaTessi O €€ 3alluTe, MOATBEPKICHHOM ero MOAMUCHI0 (JIMYHOM
MeyaThl0) Ha JAHHOW cTpaHule. JlaHHble W3 3TOro JIMCTa CIIy)aT OCHOBAHHEM
JUTSL TIOITyCKa K AK3aMEHY MO JUCUUILIIUHE.

OTMeTKH 0 3amUTe Ja00PATOPHBIX PadoT

Haumenosanue pabomut Jama Sawguma Ilpumeuanue

Jlabopatopnas pabota Ne 1

JlaGopatophnas padorta Ne 2 (1)

Jlabopatopnas pabota Ne 2 (2)

JlaGopatopnas padota Ne 3 (1)

Jlabopatopnas pabota Ne 3 (2)

JlaGopatopHas padota Ne 4

Jlabopatopnas paborta Ne 5

JlaGopatopHas padota Ne 6

Jlonyck K IK3aMeHy:

(mara) (moamuce)




MeToan4yeckue yKa3aHusi K BHIIIOJTHEHHIO JJA0OpPaTOPHBIX padoT
IJIEKTPOHHAS TABJIUIA MICROSOFT EXCEL

Kaxxnas pabouast KHUTA 2JIEKTpOHHOW TaOmuiel Excel coCTOMT W3 OJHOTO WM He-
CKOJIbKHX PabO4YuX JUCTOB, a pabOuuil JIHCT, B CBOIO OYepe/ib, COCTOMT H3 CTPOK U
cronbuos (puc. 1).

Ha mepeceveHuM CTPOKM W CTOJOLA PACIIONIOKEHA OTHENbHAs suelka. B kaxmoit
sIYEHKEe MOXKET XPaHUThCS YUCIIO, (PopMyIia WK TEKCT. B 1r000# MOMEHT BPEMEHHU TOJTb-
KO OJIHA siuciiKa MOYKET OBITh aKTHBHOW. AKTHBHAs SYCHKa BBIACISACTCS TEMHBIM KOHTY-
pom. Ee azpec, T.e. OykBa cTos0Lia 1 HOMEp CTPOKH, yKa3bIBaeTcs B nosie Umst.

Pucynox 1 — ®parment
pabouero mucta Excel

CoxpsbiTHE H 0TOOpaKeHHE CTPOK U CTOJIOLOB

Excel mo3BonseT CKpHIBATH CTPOKH W CTOJONBL. DTO MOXKET MOHAJOOWUTHCS B TeX CIydasX, €CId HEO0OXOAUMO
CKPBITH OT ITOJIb30BATENS KaKyl0-1100 4acTh HHPOPMALMH, THO0 HCKIFOYUTh YaCTh HHPOPMALUH IIPH IIEYaTH HTOTOBO-

rO OTYETA.

UTOOBI CKPBITh CTPOKH (CTOJOIBI), BEIIEIUTE UX U MICTKHH-
T€ MPaBOil KHONKOM MBI Ha 3aroj0BKax 3THUX CTPOK (cToio-
110B). B oTKpEIBIIIEMCS KOHTEKCTHOM MEHIO BBIOEpUTE KOMAHIY
CxpoiThb (puc. 2). Taxke MOXHO BOCIOJIb30BAThCS TOCTE BbI-
JesieHus: cTpok (cronbroB) komanmoit Excel Bepcum 2007+:
I'naBnas/Slueiikn/@opmat/CKpbITH WIH oTodpa-
3UTh/CKPBITH cTPOKH (CKPBITH CTOJIOIBI).

Jlyist BO3BpalleHUst HAa 3KpaH CKPHITOH CTPOKU WM cTOJOIa
BBIJICTINTE BHA4aje CTPOKHM WIIM CTOJOIBI, TNpHIEralomue K
CKPBITOH CTpPOKE WMJIM CTONOLy (BBLIENUTE XOTS OBl MO OJHOU
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BOW KHOITKOW MBI HA 3ar0JOBKaX 3TUX CTPOK HIIH CTOJIOIOB U
B OTKPBIBIIEMCS KOHTEKCTHOM MEHIO BBIOEpHTE KOMAHIY
OTto6pa3uts (puc. 2).

(I)OpMaTI/II)OBaHl/Ie YUCJIOBbIX 3HAYEHHH

[Tocne BBOJA YKCIIOBBIC 3HAUCHNUS, KaK NIPABHJIO, HUKAK He 0TQopMaTupoBaHsl. [py-
THMH CJIOBaMH, OHHU IIPOCTO COCTOSIT M3 IMocienoBaTenbHocTH nugp. Hekotopsie omepa-
un popmatupoBaHus nporpamma Excel ciocoGHa BBITOTHATE aBTOMaTndecku. Hanpu-
Mep, €CIH BBl BBOAWTE B siUEHKy 4ncio 12.2 (¢ TOUKOi, a B HACTPOWKAX MO YMOJTYaHHUIO
paszenuTens ApOOHOM W IEJO0M YacTH — 3amsras), TO MporpaMma aBTOMAaTHYECKH IMpH-
mensieT popmar lara.

V3MeHUTh 4nCIOBOW (OpMAT SIYCHKH MOKHO B JUAJIOTOBOM OKHe MDopMmaTr siueex
(2003: ®opmat/Aueiikn; 2007+: I'maBas/Uncao/IlukrorpaMmMa B NpaBoM HHKHEM
yray rpynmsl 2, 3aknaaka Uneso (puc. 3). Ecnu BRIOpaTh OIMH U3 PEIOKEHHBIX HA
9TOM 3aKiIaJIke YUCIOBBIX (opMaToB, TO OH cpa3y OyJeT NPUMEHEH K aKTHBHOW sYeilKe.
Ecnu npeaBapuTenbHO BBLIEIEHO HECKOJIBKO SY€eK, TO YUCIOBOH opMaT Oyaer npume-
HEH KO BCEM BBIZICTICHHBIM STUCHKAM.

Ha Bxnanke Yucao nuanoroBoro okHa MopmMar siyeek MperycMOTPEHO BEHAIUATh
KaTeropuii 9ucioBbIX (GopmartoB. [Ipu BEIOOpE COOTBETCTBYIOMIEH KaTETOPHUH U3 CIIHCKA
Yucjosble ¢popMaThl paBasi CTOPOHA MTAHETH MU3MEHSETCS TaK, YTOOBI 0TOOPA3HUTH CO-

Pucynox 2 — @parMeHTb KOHTEKCTHOTO MEHIO
3aroJ0BKOB CTPOK

Gopmar aueex
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YMcnosele GOPMATEI:

Obpazew,
5, 74E-01

Ofiwmii -
Yucnosoi

[LeHexHbIi
DUHEHCOBRIA

Oata

Epema

MPOLEHTHBIA

OpofHeit

Yucno geca

TeKcToBkii
LononHuTEnsHEN
{Bce dopMaTel)

Pucynok 3 — ®@parmenT
JUanoroporo okua ®opmar
sgeeK

oTBeTcTBYyIoMmMe onnuu. Hike B Tabnmume | mpuBefeH CIMCOK 9acTO MCIOIb3YEMbIX B JIAOOPAaTOPHBIX PabOTax KaTero-

U YHCTIOBEIX (OPMATOB.

Tabnuna 1 — Onucanue Kareropuii YUCIOBbIX (HOPMATOB

Kamezopua ¢popmama Onucanue kamezopuu

®dopmar, IpUHATHIA M0 yMordaHuio. [Ipu ero BeIOOpe Umciia 0OTOOpAXKAIOTCS B BUIE IIEIBIX
OO0t YUCell, NECATUIHBIX APOOSH WIIH, €CITU YMCIIO CIUIIKOM OOJIBIIOE M HE TIOMEIIAeTCs B sUei-

K€, B 9KCIIOHEHIIMAJILHOM (popmare.
Yucnosoit ITo3BossieT yka3aTh YUCIO AECATHYHBIX 3HAKOB U ONPEAEIUTDH Pa3AeNUTeNb TPYIN pa3psiioB.
Jara [To3Bosisiet BBIOpaTh OAMH M3 (hOPMATOB OTOOPAKEHHUS JIaT.

. | B aTom ¢popmate umcio Bceraa orodpaxaercs ¢ Oyksoit E. Uncio 2,35E+02 B sxcrioneHIH-

OKCIIOHEHIUATBHBII

anpHOM (popmare Toxke, 4TO ¥ 235 B YKHCIOBOM.

Ero mpumeHeHne k 4MCIOBOMY 3HaueHHIO 3acTaBisieT Excel paccMaTpuBaTh 3TO YMCIIO Kak
TexcToBbIi TEKCT (JaXke eClNM TEeKCT BBINNIAAUT Kak 4ucio). IIo yMOT4aHUIO TEKCT BBIPAaBHUBAETCA IO

JIEBOMY Kparo siueHKU.




BaxHO MOHMMATh, YTO MPUMEHEHHE YUCIOBOTO PopMaTa K siueiike HUKOUM 00pa3oM He M3MEHSIET CaMo YHCII0, KO-
Topoe Tam Haxomutcs. dopmaTupoBaHWE H3MEHSIET TOJNBKO BHEIIHWH BHZ OTOOpakaeMOro YHCIOBOTO 3HAYCHUSI.
Hampumep, eciu B stueiike Haxomutcst gyucyio 0,5742, ero MOKHO OTQOpMATHPOBATh TakK, YTOOBI HA IKPaHE OHO BHITJIS-
neno kak 57%. Ho ecm Ha siaefiky cienaHa cChlika B OpMyIie, TO BO BpeMsI BRIYHUCICHUH OyIeT HCIIOIB30BATHCS TI0J-
Hoe uncioBoe 3HaueHue 0,5742, a ne orodpaxaemoe 57%.

OTHoCHUTeJIbHBIE, A0COJTIOTHbIE H CMeIIAHHbIE CCHIIIKHU

[IpakTudecku Bo Bcex popmynax B Excel MCnonp3yroTcsi CCHUIKM Ha SYCHKU WM JMATIA30HBI SIYCCK. DTH CCHUIKH
MO3BOJISIIOT (popMysiaM pabOTaTh C JAHHBIMH, COJICPKAIUMUCS B ITHX SYCHKax M JHAMa30HaX, a HEe MPOCTO MCIOJIB30-
BaTh (PUKCHPOBAHHBIC 3HAUCHHUS.

B dbopMynax UCmoNb3yOTCS TPH THITA CCHUIOK HA SYCHKH U THATIA30HBI.

eOmnocumenvHule ccoviiky. [pu xomupoBaHUK (HOPMYI STH CCHUIKH aBTOMATHYECKHA U3MCHSIOTCS B COOTBET-
CTBHUH C HOBBIM MOJIOXKCHUEM (POPMYIIBI.

e Abconromusie ccoliku. DTH CCBUIKH HE H3MEHSIOTCS TIPH KOIHMPOBAHUU (POPMYIL.

eCumewannsle ccoliky. B 3THX cCBIIKaX HOMEp CTPOKH (WM CTONOIA) SBISETCS aOCONIOTHBIM, a CTONONa
(CTpOKH) — OTHOCUTEIIHHBIM.

OTIMYUTENLHON OCOOCHHOCTBhIO aOCONIIOTHBIX CCHUIOK SIBISIFOTCS JBa 3HaKa goiutapa «$»: omuH mepen OyKBoi
cTonbna u BTOpO mepea HomepoM ctpoku (Hampumep, $AS$S5). B Excel Takke MOMyCKarTCs CMEIIAHHBIE CCHUIKH,
B KOTOPBIX TOJILKO OJ{HA YaCTh ajpeca sABiseTcs abcomoTHol (Hanpumep, $A4 wiu A$4).

ITo ymomuanuto Excel cosmaer B dopMmynax oTHOCHTENbHBIC CCHUIKK (O3 3Haka $). Pasmuume Mekay pasHbIMU
TUTIAMH CCBUIOK TPOSIBJIACTCS MIPU KOMUPOBAHUH (HOpMYII.

Ha pucynke 4 mokasax mporecc Tabynuposanns GyHkun y(x) = x°. s mo-

JIy4eHHsI OUEpEHOr0 3HaUeHHs X (HaunHas ¢ s4eliku A8) HeoOXOaMMO K Ipe/Ibl- A8~ fe | =A7+5B34
JylieMy 3Ha4eHHIO X NpUOaBUTh 3Ha4YeHUe 1uara TabynupoBanus /i (sueiika B4). A B c
dopmysa B sueiike A8 Oyner BoINISAACTh cienyromuM obpazom: =A7+$BS$4. = 0
OO0paTrTe BHUMaHKE HA TO, 9TO CCHUIKA Ha SYCHKY A7 SBISETCS OTHOCHTENBHOM, :z 1§

a cChIIKa Ha sueiiky B4 — abcomoTHOI. he 0.2

[Ipu xommpoBannu GopmMyisl U3 suelikn A8 B sueiiky A9 ccbutka A7 m3mMe-
HUTCA, a cChUIKa B4 HeT. B pesynbrate B sueiike A9 momyyum npaBmiibHYIO Gop-
myiy — =A8+$B$4. B ciyuae ecnu 06e ccbuiku B popmysie sueliku A8 Obutu Obl
OTHOCHUTENBbHBIMH (JIM00 aOCOIIOTHBIMU), TO (popmyia B siueiike A9 Oblia Obl He-
BepHOii (FA8+B5 uin =$A$7+$B$4).

ITpu xonupoBanuu (HOPMYIBI 10 BEPTUKAIN B OTHOCHTENIBHBIX CCBUIKAX Me-
HSETCS HOMEP CTPOKH, 1O TOPU3OHTAIM — UMs CTONOA. B paccmorpennom mpu-  PHCYHOK 4 — ®dparmeHT npouecca
Mepe QopMmylia KOMHPYETCS BHH3, MO3TOMY BMECTO aOCOJIOTHON CCBHUIKM Ha TaOynMpoBaHHs QyHKIMH
sueiiky B4 ($B$4) MoxkHO HCIIONB30BaTh CMEIIAHHYIO CCBUIKY, T.¢. B$4.

AGCOTIOTHBIE WM CMEIIaHHBIE CCHIJIKM MOXXHO BBECTH BPYYHYIO, BCTaBHB B HYXXHBIX MECTaX 3HAKH JoJutapa. Mox-
HO TaK)Xe BOCHOJIb30BaThCsl KiaBuiieil <F4>, xoropas siBisieTcsi yAOOHBIM KIaBHATYPHBIM SKBUBAJICHTOM Ul STOH
omeparuy. IIpu BBO#E CCBHUIKM B SUEHKY — JIMOO BPYUHYIO, JIMOO ITyTeM yKa3aHWs — HY)KHO HaXaTh KiaBuiry <F4>
HECKOJIBKO Pa3, 9TOOBI ITpOrpaMMa «IIPOKPYTHIIay 110 UKITy BCE YETHIPE BApUaHTa CCHUIOK.
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HNmenoBanue nuana3onon siueexk B Excel

Ha3znaumB uMms sueiike uim JUanasoHy A4YC€CK, MOKHO BCTABJIATh OTH UMCHA
B (opmynbl. Anpecanus no uMeHHn abcositoTHa. CyniecTBYIOT 00s3aTelibHbIe

” Bup_tonansa A ‘\I 5 ‘ beHsuH A

A A B

TpebOBaHUs K HAMMEHOBAHHWIO TPYIIHI siueek: B HEM He JIOJDKHO OBITH mpobe- 1 Buomonnuea | Lenasa 1, pys.
JIOB; OHO 00s13aTeNbHO JOIKHO HAYMHATHCS C 6yKBI>I; €ro JJIMHA HE JI0JI)KHA 2 (Bensun A92 Y 1,17
ObITH 6OJIBIIE 255 CHMBOJIOB, OHO HE JOJKHO OBITH MPENCTABICHO KOOPIHHA- 3 [(betaur A95 129
’ A pea PA 4 || Jus.monnueo 1,29
tamu Buga Al minn R1C1; B kHUTe HE JOHKHO OBITh OMHAKOBLIX MMEH. 5 \[as ) 0,66

Yr1o0bI OPUCBOUTH UMS, MOKHO HMCIIOJIB30BATh ABa criocoba:

" 9 Pucynox 5 — BBox umenu auanasosa
1 cnoco6: BeIeUTE SUEHKY WM IMAIa3oH s4eek, nepeiante B nojae Ums

B mosie Ums

1 HabepuTe UMs1, KOTOPOE BBl XOTHTE UCIIOJIF30BaTh H HAXKMUTE KiaBuiry <En- -
o CozaaHue MMEHU l —
ter> (puc. 5). KinkHyB Ha CTpeovKy B MpaBoid yacTH moJisi UMsi, BBl yBHIUTE
CIIFICOK BCEX MMEH B TeKymued kuure. IIpu BEIOOpe MMEHM B JAHHOM CITUCKE | Wus: HaMep_MalwiHbl
Excel aBTOMaTH9ecKu BEIIEISET COOTBETCTBYIOMIYIO SUCHKY. Ofinacre: K E
2 cn0606' ﬂpw—leuaHue: -~
® BBIJICTIUTE SYEHKY WU IMAIa30H S4YeeK; ~
o BpiOepute komanay (2003: BeraBka/Umsi/IIpucBoutsb; 2007+: @Dop- | ouanazon:  |=rpacuersas Tabmnua'$C85:5C514 Ei|

Myabl/OnpenesieHHbie UMeHa/BeTaBuTh M)
® B NOSIBUBIIEMCS qUanoroBoM okHe Co3nanue umenu (puc. 6) BBeauTe
HY)KHOE MMSL.

Pucynox 64 — JluanoroBoe 0KHO
Co3ganne nMeHHn



KonupoBanue (TupaxkupoBaHue) U nepeMelnieHue (Bbipe3aHue U BCTABKA)

Kommposanue 1 nepeMerieHne COAEPKIMOTO SUCHKH (S9eeK) — 0YE€Hb PaclpOCTPaHEHHAsI OTEPalys B IPOrpaMMax
JIEKTPOHHBIX Ta0nuI. MeXay KONMMPOBAHUEM U MEPEMEIICHHEM CYIIECTBYET pa3iNdue: PH KOMMPOBAHUN UCXOITHBIN
JINaIa30H HE U3MEHSETCSI, a IIPU MIEPEMEILICHUH — yIalIseTCs.

V oneparuii KOTMPOBAHUS, BBIPE3aHNS 1 BCTABKH CYIECTBYIOT KJIAaBHATYPHBIC SKBHBAJICHTEI.

e <Ctrl+C>. Kommupyer BriOpanHbIe stueiiku B Oydepst oomena Windows u Office.
e <Ctrl+X>. Bripe3aet BriOpaHHbIe siueiiku B Oydepsr oomena Windows u Office.
e <Ctrl+V>. BcraBuser conepxxumoe 6ydepa oOMeHa B BEIOpaHHYIO STUEHKY WIIM THAIIa30H siYeeK.

Excel no3Bosnsier KOMMpoBaTh U TepeMeIaTh COAEPKUMOE SUCHKH WM JUana3oHa sYeeK IMyTeM IepeTacKUBaHMUs.
Brinenure sueiiky (WM uanasoH s4eek), KOTOPYIO HY)KHO CKOIMPOBATh, a 3aTeM MEPEMECTUTE yKa3aTellb MBIIHU K
OJTHOI U3 ee (WM ero) yeThlpex rpanuil. Korna ykasarens MpUMeT BHI CTPEKH, HaxMuTe kinapunry <Ctrl>. K ykaza-
TeJo 100aBUTCS] MalleHbKHI 3HaK «Iuttocy. [locie aToro neperaiure BHIOpaHHbIE TYEHKH HA HOBOE MECTO, IPOA0JIKAS
yIepKHUBaTh HaxaToi KnaBumry <Ctrl>. McxoqHOe MHOKECTBO STMEEK OCTAHETCsI Ha MPEXXHEM MeCTe, a KOTJa BbI OTITY-
CTHTE KHONKY MbIIH, Excel co3macT HOByI0 Kommio faHHBIX. [l IepeMelieHns JaHHBIX [TOBTOPHUTE BCE ONMHMCAHHBIE
NIecTBUSA, HO HEe HakuMaiite knaBumry <Ctrl>.

Kpome Toro, MO>KHO CKOITMPOBATH GOPMYJIBI B COCEAHNE SUSHKN IPH TOMOIIY MapKepa 3allOHEeHUS —& (mipo-
LiecC TUPXUPOBaHMs). Mapkep 3anosHeHHs — HeOOJBIION YEepHBIH KBaJpaT B NPAaBOM HIDKHEM YIJIy BBIJEICHHOTO
6noka. [Ipn HaBeneHNM Ha MapKep 3allOJIHEHUS yKa3aTellb NPUHHMMAeT BHJ YEPHOTO KpecTa. YAepXKHBas JIEBYIO Kila-
BUIIY MBIIIM M NEPEIBHIas MapKep 3alojHEHUs 10 CTPOKE WM CTOJOLY, MPOUCXOAUT KOIHMPOBAHHE COAEPKUMOTO
HCXOJHOW STYCHKH (sTUeeK) B BBIICICHHBIN TUAIa30H.

CrnemyeT 3aIIOMHHTH TIPABIJIO: TIPU BBIpE3aHUH U BCTaBKe (GPOPMYIHI (T.€. IPH MEPEMEIICHIH €€ B IPYTYIO STICHKY)
OTHOCHTEJNBHBIEC CCBUIKH B ()OpPMYJIe HE H3MEHSIOTCS, a IIPH KOMMPOBAHUU — H3MEHSFOTCSL.

He Bcerna TpeGyeTcs MOMHOE KOMMPOBAHHME MCXOJHOTO THANA30HA B IMATIA-  (Coemmamren scroos P

30H Ha3HaueHHs. Hanpumep, npu KONMUPOBAHUH sSueeK, COAEPKAIMX GOPMYIBL,  |[4

4acTo TpedyeTcsl CKOIMMPOBATH BLEIYMCICHHBIE 3HAYCHUS, a HE caMH (OPMyYIIBL. o ) e nexonoli Tenoi

. D i 5 Ges pang
JUts BBITIOJTHEHHS! TIOI0OHBIX OTEpPALii HCIIOJIb3yeTCsl 1uanoropoe okHo Cre- e S
HUAJLHAS BCTaBKa (puc. 7), KOTOPOE OTKPBIBAETCS C MOMOIIBI0 KOMAHIBI ) Gopriares ") bopiy v opes cen
® e : s
(2003: IIpaBka/CnemuanbHas Berabka; 2007+: Inaemas/Bydep o0me- R s R BomaTHI e

Ha/BeraBuTh/CrienuajibHasi BCTaBKAa). DOTO OKHO MOXKHO TaK)K€ OTKPBITBH, || onepaws
IIENKHYB MPAaBOW KHOIKOM MBIIIM Ha siueiKe, KyAa OyIyT BCTaBJISATHCS CKOIH- ouer - o

) CRowMT _) pasaenMTb

pOBaHHBIC TaHHEIC, ¥ BEIOpAB U3 KOHTEKCTHOTO MEHIO KoMaHIy CnenmanabHast ) sppsecrs

BcTaBKka. B jmuanoroBoM okHe CrnenuajbHasi BCTABKA PACIIOJIOXCHO He- [ T

CKOJIBKO TIepeKITIoYaTeliei, OIHCAHHE OCHOBHBIX M3 HIX NIPHBEIEM HIKE. P——— R
® Bce. 3 Oydepa oomena Windows Komupyercsi coaepkumMoe staeiku, dop- |

MaThl M apaMeTpbl QYHKIUH NPOBEPKH AOITYCTUMOCTH JaHHBIX. Pucynok 7 — JIuanoropoe OKHO
o @opmynvi. Konmpyrorcss Tonmpko (opMynsl W 3HaueHHs (0e3 aTpuOyToB CrnenuajibHasi BCTaBKa

(dhopmatupoBanus), CoAepKAIIUECS B UCXOTHOM JTHATa30HE.

® 3nauenusi. DTa OMIHS MTO3BOJISICT CKOIMMPOBATh TOJILKO 3HAYCHHS, BBIYUCICHHBIC MO (opMyJiaM, IpUYEeM JAHAna3o-
HOM Ha3Ha4€HHs MOXKET ObITh KaK HOBBII Mana3oH, TaK U UCXOJHbIH. B mociennem ciydyae nepBoHayaibHble Gopmy-
JIbI 6yIIyT 3aMCHCHBI TOJIYYCHHBIMH 3HAYCHUAMMU.

Bcerpoennsie pynkuuu Excel

Excel comepXuT orpoMHOE KOJIMYECTBO BCTPOCHHBIX (DYHKIMH (OCHOB- Macrep dykuni - war 1 va 2
HBIC M3 HHUX NPHUBEACHBI B COOTBETCTBYIOLIEM pa3Jielic Jaiee), KOTOPBIC BBl | mouck dysaum:
MOXETE HCII0JIb30BaTh B CBOMX (hopmynax. Beectu dopmyiy, coneprkairyio Bacame 1paioe oTICoRHE ASHETENS, KOTOPOS KD SUOTAITe,
(yHKIIMH, MOKHO BPYYHYIO TOCJIE 3HaKa PAaBEHCTBA «=», JIMOO C MOMOIIBIO
JquanoroBoro okHa Macrep ¢ynknmii (puc. 8). OTKPHITE 3TO OKHO MOXXHO

Kareropus: Cratucruueckue E

BuibepuTte hyHKUMD:

OJTHUM M3 CJIEAYIOLIUX CIOCOOO0B: cxoc
1 cnoco6: BeIGepute koMaHay (2003: Berapka/@yukius; 2007+: dop- | | creou
myJibl/budiauorexa pynkuuii/BeraBurh QyHKINIO); CPaHAUA
2 cnocob: WeNKHUTE Ha KHOTIKE BeTaBUTH yHKIUIO, KOTOPasi HAXOAUT- CPAHAU(mCnOT;umen02;...)
o BoaBpaluaeT cpefjHee apuhMETUECKOe CBOMX apryMEeHTOB, KOTOpLIE MO
Cﬂ B HeBOH qaCTI/I chOKH q)opMyH; MMeHaMu, MaccBaMn WK CCbUTKaMK Ha AUk C UnCIani.
3 cnoco6. HaxxmuTe KOMOMHAIMIO KinaBum <Shift+F3>. PucyHok 8 — Jlnanorosoe 0KHO

Jlornueckue pynkunn Excel (kateropust Jlormueckne) Macrep fynxuuii

Oyuxuns «ECJIM» ncnonp3yercst Mpyu NpoBepKe YCIOBUIl i 3HaueHUH 1 popmyn. CHHTaKCHC 3TOH (DyHKLUH:
ECJIM(n02_svipasicenue; sHauenue _eciu_ucmuHa; 3HavyeHue_ecau_nodicy). [lepporit apryment gynkiun «ECJIIA» nox-
JKEH COZIEepIKaTh JIOTHUECKOE BhIpakeHHe. BTopoii u TpeTuii apryMeHTsl conepikar BelpakeHue. B ciryuae ecnu noruye-
CKOE€ BBIpaKeHHE WCTUHHO, TO pe3yibraT QyHkiuu «ECJIM» Oyner cooTBEeTCTBOBAaTH €€ BTOPOMY apryMmeHtry. Eciu



JIOTHYECKOE BBIPAXKEHHE JIOKHO, TO pe3yibrar GpyHkiun «ECJIM» Oyner cOOTBETCTBOBATh €€ TPEThbEMY apryMEHTY.
[Tapa npumepos ncnonp3oBanus pyakuun «ECJIN» mokasana B Tabnure 2.

Tabnmma 2 — [Tpumeps! co3ganus pa3BeTBILIOMUXCS GYHKINH ¢ MOMOIIBI0 BcTpoeHHOU ¢pyHKunu «ECJIN»

Pazeemenaowanca gynkyus Dopmyna ¢ aueiike Bl
Ja
_ - =0 A B : '
=0 D0 LA —ECITH(A1<02*A1;A172)
\ J Her \ )
Ja 1a
2 x, = 0
=1 2 0srz3 =ECJIN(A1<0;2*A1;ECTTH(A1<=3;A1"2;EXP(2*A1)))
g ¥, ¥ =3

S ey

HET

Oynknus «M» mpoBepseT Ha HCTHHHOCTH YCJIOBHS M BO3BPAIIAET 4 A B c
NCTHUHA, ecnu Bce ycioBus ucTuHHBI B Bo3BpamaeT JIOXD, ecnm xoTs 1 1 NOMWb  |B1=W(A1>5:A2<5)
OB OTHO YCIIOBHE JIOKHO (puc. 27). 2 2 MCTHHA |B2=K(A1<5;A2<5)
Oyuxnus «MJIM» mpoBepseT Ha UCTUHHOCTh YCJIOBHSA M BO3BpAIlaeT 3 NOMb | B3=M/IN(AL>5;A2>5)
UCTHHA, ecnu XoTs Obl OJHO W3 YCIOBHIl HCTHMHHO M BO3BPAIIAET al WCTMHA |BA=M/IN(AL<5;A2>5)
JIOXD, ecnu Bce ycnoBus N0XKHEI (puc. 9). Pucynok 9 — I[IpuMephl HCIIOIb30BaHUS
Oynkuun V() u NINM( ) BocnpuHuMaioT oT 1 g0 255 mpoepsieMbIX ¢bynxuunit (), WIIA()

YCIIOBHM, KOTOPBIC JOJKHBI ObITh JIOTHYECKAMH 3HAYCHHUSMHU.
DYHKINA MONCKA U MpocMoTpa 1anHbIX Excel (kaTeropusi CchbUIKN 1 MACCHBBI)

Oynkuns «[IPOCMOTP» mo3BosisieT Bo3BpamiaTh 3HAY€HHE M3 CTPOKH, CTOJIONA, MaccMBa B 3aBHCHMOCTH
OT UCTIONIE3YeMOH CHHTaKCHYeCKOH (opMBI: "BekTop" mwin "MaccuB'.

Bexmopnas ¢hopma npocmaTpuBaeT Iuana3zoH, B KOTOPHIM BXOJAT 3HAYCHUS TOJBKO OJHON CTPOKH WIM OJHOTO
cTonbna (Tak Ha3bIBAEMBIN BEKTOP) B IOMCKAX OMPEEIICHHOTO 3HAUYEHHSI M BO3BPAIAET 3HAYCHUE U3 JIPYToro CToJIona
mwm cTpokd. CuHrakcuc BekTopHOH Qopmbl: [TPOCMOTP(uckomoe 3nauenue;, eexkmop _npocmompa;  6eK-
mop_pe3ynbmama). ApryMeHT uUckomoe 3HaueHue — 3Ha9eHHe, KOTopoe (QyHKIMS UIIET B IEPBOM BeKTOpe. [Ipocmam-
pusaemblii_6eKmop — WHTEPBaI, COAEPKALIIMNA TOJIBKO OXHY CTPOKY WJIM OJMH CTOJIOEH, MPUYEM 3HAYCHHUS B JaHHOM
apryMeHTe JIOJDKHBI OBITh PAcIioNiOXKEHBI B TIOPsAKE BO3pacTaHus (B MPOTUBHOM Cilydae (YHKIIHS MOXKET BEPHYTbH He-
BEPHBIHN pe3ynbTar). Bekmop pe3ynvmanos — MHTEPBa, COAepKalliil TOJIBKO OJHY CTPOKY HJIM CTONOEI, IIPHU ITOM OH
JIOJDKEH UMETh TOT XKe pa3Mep, YTO U IIPOCMaTPUBACMbIHBEKTOP.

Dopma maccusa TPOCMATPUBAET HEPBYIO CTPOKY WM IEPBBIA CTOJIOEN] MacCHBa, HAXOAUT yKa3aHHOE 3HAYCHHE
1 BO3BpAIlaeT 3HAUEHHE U3 aHAJIOTHYHOW MO3UIINH TOCIEHEH CTPOKH MIIM HOCIEIHEro cToadna MaccuBa. CHHTAKCHC
¢dopmer maccuBa: [TPOCMOTP (uckomoe snauwenue; maccug). APryMeHT uckomoe 3Hadenue — 3HAYCHUE, KOTOPOE
(GyHKIMA UIIEeT B MaccuBe. Maccus — MHTEpBA siUeeK, CONCPIKaIX TEKCT, YHCIIA WM JIOTHYECKUE 3HAYEHHS, KOTOPbIE
TpeOyeTcsi CpaBHUTH C HCKOMBIM _3HauCHUEM.

3ameuanus: 1) Ecaiu [IPOCMOTP ne moodicem Haumu ucKomoe_3HaueHue, mo noOX00AWumM CUUmaemcs Haubov-
wiee 3HAueHue 6 apeymenme GeKmMOp NPOCMOMpA, KOMOpoe MeHble, ueM uckomoe suawenue. 2) Ecau ucko-
Moe_3HaueHue MeHblle, YeM HauMeHbllee 3HAYeHUe 8 apeyMeHme 6eKmop _npocmompa, mo QyHKyus 6036pawaem 3Ha-
uenue owubku #H/JI.

A A B C D E
1 CopaBouHasn TadaHna 4 A B c D E
2 Bec zpysa (r2) | 3a docmasry (py6) 1 Cupasounas Tabanna
3 or 10 mo 100 kr. 10 10 2 Iopoo Bpecr Kobpun Munck
4 ot 100 mo 500 Er. 100 20 3 3a docmasry (pyo)) 0 5
5 cesime 500 kr. 500 30 r Bexmapraa 4 PacuerHas Tabanna:
6 Pacuernas Tabanna: 0pMa PYHKYUL 5 Topod 3a docmasry |@opuyra dopuma g j
7 _Bec apysa (we): | 3u docmasry: Popayaa 6 Kobpnn 5 B6=TTPOCMOTP(A9;B3:B5:C3:C5)
2 5 #UI_|BO-TIPOCMOTP(AS:B3:B5.C3.C5) 7 | Bapanosmm #H/__ |B7=IPOCMOTP(A7:B2:D2:B3:D3)
B pemoomaen e [ w |emoauomamos
11 150 SN |BI1=BIIP(A11:B3:C5:2:0) 190 Bpect 0 BO=TTIP(A9;B2:D3:2:0)
12 20 10 B12=BIIP(A11;B3:C5:2:1) | Popuaaccusa
Pucynox 10 — ITpumeps! ncrionb3oBanus GyHKIHNA Pucynox 11 — IIpumeps! ncrions3oBanus GyHKIHNA
MPOCMOTP(), BITP() MMPOCMOTP(), I'TIP()



Oynkmus «BIIP» — umeT 3HaueHHe B KpailHEM JIEBOM CTOJIOIEC TaOJUIBl MJIM MacCHBa 3HAYCHWH M BO3BpAIacT
3HAUEHHE B TOW K€ CTPOKE U3 YKAa3aHHOTO CTOJIONA TaONHUIIBI, T.€. UCIONb3YETCs], KOT/la CPaBHUBAEMbIC 3HAYCHUS pac-
MOJIOXKEHBI B CTONIOIE ciieBa OT WCKOMBIX maHHBIX. CwuaTakcuc: BIIP(uckomoe snauenue; umgpo mabauya; Ho-
Mep_cmonbya; unmepeanbubli_npocmomp). ApryMeHT Hckomoe 3nauenue — 3TO 3HAYEHHE, KOTOPOE JOIDKHO OBITH
HaiileHO B mepBOM cTosOIe MaccuBa. Mugo mabauya — 310 Tabnmuna ¢ MHGOpMAIUE, B KOTOPOH WIIYyTCS TaHHEIC.
Homep _cmonbya — HOMep cTobma B MaccuBe WH(PO TadnHIla, B KOTOPOM JOJDKHO OBITH HaifIEHO COOTBETCTBYIOIIEE
3HaueHue. Mumeps npocmomp — NOTHYECKOE 3HAYCHUE, KOTOPOE ONpEeNsieT, HyXHo Jiu, uto0bl BIIP nckana Tounoe
WIn NpuoIMXeHHoe cooTBeTcTBHE. Ecnm 10T apryment nmeer 3nauenne UICTUHA (= 1) nim omymieH, To Bo3Bpaa-
eTcsl MPUOJU3UTENILHO COOTBETCTBYIOLIEE 3HAUEHHE; T.€., €CJIM TOYHOE COOTBETCTBHE HE HAWIECHO, TO BO3BpAIlacTCs
HauOoublIee 3HaYeHUE, KOTOPOE MEHbBIIE, YeM MCKOMOE 3Ha4yeHue (B 3TOM Cllydyae 3HauYeHHUs B IEPBOM CTPOKE apry-
MeHTa MH(O Tabiuna I0JKHBI OBITh PACIIONIOKEHBI B BO3PACTAIOIIEM TOPSAKE; B IIPOTHBHOM Citydae (GpyHKIUS MOXKET
BBIJJaTh HENpPaBWIIbHBIN pe3yibraT). Ecnu atot apryment umeer 3Hauenue JIOXKb (= 0), To pyHkuus umer TouHoe co-
OTBETCTBHE (€CcIM TAKOBOE HE HaWIEHO, TO Bo3Bpamaercs 3HadeHue omuoku #H//1). B sTom ciyuae nHdo Tabnuia He
00s13aHa OBITH COPTHPOBAHHOM.

Oynkuus «['TIP» — et 3HayeHUe B BEpXHEH CTPOKE TaOIMIBI WIIM MAaccUBa 3HAYEHWH M BO3BpAIlacT 3HAYCHUE
B TOM JK€ CTOJIOLC M3 3aJaHHOM CTPOKU TAOIMIBI MIM MAacCHBa, T.e. HCIONb3yeTcs, KOIJa CpaBHUBAEMbIe 3HAUCHUS
pacroJioKeHbl B BepXHEH CTpoKe TaONMIBl TaHHBIX, a BO3BpAIllacMble 3HAYEHHUS PACIIOJIOKEHBI Ha HECKOJBKO CTPOK
Hmwxe. Cunraxcuc: I'TIP(uckomoe _snauenue; ungho_mabauya; nomep_cmpoxu, unmeps_npocmomp). Apryment Hcko-
Moe_3HayeHue — TO 3HAYCHHE, KOTOPOE JOJDKHO OBITH HAaWJEHO B NEPBOM CTOJIONE MaccuBa. Mupo mabauya — 310
Tabnuia ¢ nHpopManuen, B KOTOPOH Uy Tcs JaHHble. Homep cmpoxu — 3TO HOMEp CTPOKH B MaccuBe MH(O Tabiwuia,
13 KOTOpOH OyzeT BO3BpalIeHO colocTaBisieMoe 3HaueHue. Hasnauenue aprymenra Mumepe npocmomp TO e, UTO

i ¢pyakrmu BITP.
3ameuanus ona @yuxyuii BIIP(I'TIP): 1) Ecau uckomoe 3nauenue meHb- A B c
we, wem HauMmembvlllee 3HAUEHUEe 8 NeP8OM Cmoabye (8epxHeli cmpoke) un- 1 10 20 | 30 ‘

o_mabruysl, mo gynxyusa eoszepawaem snauenue owubxu #H/J[ (puc. 12). 5 ¥ #H/I |A2 = BMP(5,A1:C1:1,0)
2) Ecau 3nauenue apeymenma nomep _cmoabya (Homep cmpoku) menvuie 1, —_—
mo @yuxyus osspawjaem s3nadenue owuoku #3HAY! 3) Ecau 3navenue ap- Pucynok 12 — Ilpumep ommbkw,
2yMeHma Homep _cmonabya (Homep _cmpoxu) Oonvude, ueMm KOIUUEeCmBO BO3BpamaeMoi dyrkuueii BIIP
cmonbyos 8 apeymenme ungho_madauya, mo Qyuxyus gozepawjaem snavenue owudxu #CCHLIT!.

IHocTpoenne rpadpuka pyHKkuun oqHOM NepeMeHHOMH

s noctpoenns rpadukoB B Excel ucmonb3ytoTes quarpaMmsl. JlnarpaMmbl cO3/1al0TCsl HA OCHOBE JaHHBIX, CO-
Jiepkaiuxcst Ha pabodem siucre. [Topsiiok co3anust quarpaMMsl:

e OnpenenuTe AaHHbIE, 0 KOTOPHIM Oy/IET IIOCTPOEHA TUarpaMma.

e Brienute nanasoH siueek, CoJepiKallii 3TH JaHHBIE C 3ar0JI0BKAMH CTPOK/CTOJIONOB.

e Brimonaute komanay (2003: Beraska/Anarpamma/Toueunas; 2007+: BeraBka//inarpammbl/ Todeunasn).

B naboparopHbIX paboTax MbI OyaeM HCTHOJb30BaTh THUMN auarpamMmbl Todednasi (puc. 13) pa3sauyuHBIX MMOATHIIOB
(c Mmapkepamu WM 0e3 HUX, C TIAJKUMU KPUBBIMH WIH C TMPSIMBIMU OTPE3KaMHU U JIp.), KOTOpasl TO3BOJISIT 3a/1aBaTh 3Ha-
YEeHUsI KOOPIUHAT TOYKH (MapKepa) 110 rOPU30HTAILHOM U BEPTUKAIBHOM OCH.

BCPTHUKAJIbHAS OCh f()(]
1,000

Ha3BaHHC
BepTPIKaJILHOﬁ ocHu

Ha3BaHUEC JUarpaMmbl

TOPU30HTAJIbHAA

Ha3BaHHC FOpH3OHTaJILH0171
ocu

Pucynox 13 — Dnementsl auarpammsel TodedHasi ¢ INIAAKAMH KPHBBIMH H MapKepaM#

UToObl U3MEHHUTH HACTPOWKH JIFOOOTO 3JIEMEHTA JUarpaMMBbl, HCOOXOIUMO TPABOW KJIABUIICH MBININ MICTKHYThH 110
9TOMY JIEMEHTY M B KOHTEKCTHOM MEHIO BBIOpaTh (popMaT 3TOro 3sieMeHTa. J[Jst KaKI0Tro 3JeMEeHTa OTKPBIBACTCS CBOM
OTIpe/IeIICHHbIN Habop HacTpoek. J[is m3meHeHus pasmepa amarpamMmbl B Excel 2007+ MOXHO BOCTIONIB30BaTLCS KOH-
TEKCTHOH BKJIaaKoH quarpammel @opmat/Pa3mep.



OmnpeneieHne OTPE3KOB, COMEPIKAIIUX HYJIU W IKCTpeMyMmbl ¢yHKuuu. OnpeneneHne Touyek HaubOJIbIIEro M
HAaMMeEHbIIEro 3HaYeHus1 PyHKIUU

Jist Toro 4toOBl OMPENEeNUTh OTPE3KH, COJEpIKAIINE HYJIH, SKCTPEeMyMbl (GYHKIHH, JIMOO TOYKH, HMEIOIINE
HamOoIpIIee U HANMEHbIIee 3HAYCHUS (PYHKITNH, HEOOXOIMMO MpeaBapuTeNIFHO MPOTadynupoBaTh (QYHKIHIO, T.€. TO-
CTpOUTH TAOIHILy €e 3HAUCHHUI NPHU Pa3IMYHBIX 3HAYCHUAX aPTYMEHTA X, KOTOPbI 0OBIYHO N3MEHSETCS PABHOMEPHO C
(uxcupoBaHHEIM maroM k. Jins npumepa, BosbMeM QYHKIHIO p(x) = sin x ++/x — 2 . B nony4ennoi tabauue (puc. 14)

HEO0XOIMMO HAWTH MECTa, YIOBJICTBOPSIONINE CICAYIONINM KPUTCPUSIM:

o [Ipou3BeicHHE 3HAYEHUIN KOOPIMHAT Y COCETHHMX TOYEK MEHBINE HYJIS, WIN TJ¢ 3HaYCHHE (QYHKIIMU MCHSET CBOMU
3Hak. COOTBETCTBYIOUIME 3THM 3HadeHHsM Y KoopauHaThl X 00pa3yloT OTpe30K, COAepKaluid Hyab (YHKIHH.
B namem npumMepe Hyns QyHKIINH Ha ydacTke [5,3..5,9].

o 3HaueHNE KOOPAMHATHI ¥ BRIOPAaHHOW TOYKM MEHBIIIE 3HAUC- [ x [ v ]
HUSl KOOpAMHATHI Y mpeapayuiel u nocnenymoomeid Touku. Ko-  MokansHbii makcumym
opauHATHl X TIPEOBIAYyIIed W TOCIEAYIOMed TOYKH 00pa3yroT 1,1 -0,060 X Y
OTPE30K, CONCPIKAIIMIA JIOKANbHBIH MHHUMYM (yHKIuU. Jlo- 1,7 0,296 0,5 -0,813
KalbHBIM MUHUMYM Ha yuyactke [4,1..5,3]. 2.3 0,262 1,1 -0,060

o 3HayeHUE KOOPJAMHATHI ) BHIOPAHHON TOYKH OOJIbIE 3HAUe-  flokanbHbiid muHmrmym 1,7 0,296
HUSl KOOPAMHATHL Y mpeapiaylieil u nocnenymoomei Touku. Ko- 4,1 -0,793 2,3 0,262
opAuHATHl X TMpeslaylnied M MOCIeyoUed Touku 00pa3yroT 4,7 -0,832 29 -0,058
OTPE30K, COJEpKAIIUK JOKaJIbHBII MakcuMyM ¢yHKImU. Jlo- 53 -0,530 3,5 -0,480
KaJIbHBIM MakcUMyM Ha yvactke [1,1..2,3]. MHUHUMANEHOE 3HaYUEHHME 41 -0,793

e HanGonpmee 3HaueHWe KOOpAWHATHI Y BO Bced Tabwie. | 4,7 | -0,832 | | 47 -0,832
CoOTBeTCTBYIOIIAs 3TOM KOOpAWHATE KOOpAWHATA X YKaXKeT Ha  HyJ/b dyHRUMM 3.3 -0,530
MECTO HaXOXICHHSI MaKCHMAJIBHOTO 3HAa4YeHHs (QYHKIHH B pac- 3,3 -0,530 3.3 0,055
CMaTpUBAEMOM JHMANA30HE CPEAU MPHUBEACHHBIX ToUeK. Makcu- 3.9 0,055 6.3 0,765
MalbHOE 3HaueHne GpyHknnu mpu X = 6,5. MEHT”ME”bHUj EHE’”EH“E|/

8,5 0,785

e HanmMeHnpliee 3Ha4YeHWE KOOpAWHATHI Y BO Bced Tabmuile.
CooTBeTCTBYIOMIAs 3TOM KOOpAWHATE KOOpAWHATa X yKakeT Ha
MECTO HaXOXKACHHS MHUHMMAJIbHOTO 3HaueHHs (QpyHKIuH B pac-
CMaTpHUBacMOM AMANa30HE CPEH MPUBEICHHBIX TOYeK. MUHUMaIbHOE 3HaUeHHEe QyHKIMU pu X = 4,7.

Pucynok 14 — Onpenenenne XapakTepPHBIX OTPE3KOB

YT1ouHenue HyJieil GyHKIUM ¢ noMolbI0 HHCTPpyMeHTa «[loadop mapamerpa»

Unctpyment «llogbop mapamerpa» (2003: CepBuc/Ilondop mapamerpa; 2007+: dannsie/PaGoTa ¢ AaHHBI-
Mu/AHamn3 «4ro-ecn»/[loxdop mapamerpa) sIBIsCTCS 4acThio OJIOKA 3a]1a4 aHAM3a «YTO-SCIINY, KOTIA JKeIaeMbIi
pe3yabTaT OMUHOYHOM (POPMYIIBI H3BECTCH, HO HEM3BECTHBI 3HAYCHUS, KOTOPBIC TPEOYETCSI BBECTH JJIS TIOTYUCHUS ITO-
TO pe3yJibTara.

Hanpumep, yrouauM Hynb GYHKIME y(x) = sin x ++/x —2 M3 PACCMOTPEHHOTO paHEE IPUMEDA.

[Topsiok BeIMTOTHEHHS ¢ TTOMOTIBIO cpencTBa [oadop mapamerpa:
1. 3apesepBupyem sueiiky A5 Ha pabouem smcte Excel ¢ ycTaHOBIEHHBIM B Hell HaUaJIbHBIM MPHONMKEHHEM (3HaUe-
HHUe U3 uHTepBana [5,3..5,9]) nns moucka 3HaYCHUS HYIIS.
2. B cocenneii sueiike (BS) BBenéM Gopmyny GpyHKINH, B KOTOPOW B Ka4eCTBE apryMEHTa X HAJ0 COCJIAThCS Ha 3ape-
3epBUPOBAHHYIO JUI pe3ynbTaTa sueiiky — AS (puc. 15).
3. Otkpoem quanorosoe okHo Ilondop mapamerpa (puc. 16), B koTopoMm:
® B [I0JIC « Ycmanosumsp 6 sueiikey yKaxeM anpec siueiiku ¢ Gopmynoit ¢pynknuu — BS;
o B note «3nauenue» BenEM 0 (T.K. TI0 ONPEIENCHUIO B MaTEeMaTHKE HyIb (YHKIMH X — 9TO TOUKA U3 00/IACTH
ompeneneHus (pyHKINH, B KOTOPOil OHa MPUHUMAET HyJIeBOe 3HaUCHHE: y(x*) =0);
o B rioJic «H3MeHnnan 3Hauenue AYelKuy YKaKeM aJIpec 3ape3epBUPOBAHHON JJIs pe3yIbTaTa sueikn — AS.
Ecmn B mmamoroBoM okHe «Pesymprar mombopa mapamerpa» OynmeT BbmaHO cooOmeHue «Permnenne HaiaeHOY,
TO B modoupaemMoii sueiixe (AS5) MokHO OyIeT yBHAETh pe3ynbTaT (puc. 17).

= M A =SIN(AR)HARM1/2)-2 x| A [ B [ ¢ [ b [ E [ F
-2 | . L ¢ 1T D mcemeaeie: [ 2 ST ;n
s | 0055 | Moafop napémeTpa ANA A4EFEK B3, f
2 5 3 —0 530 Sraenme: ID 8 v 5'9 —+ PeleHHe HalaeHa.
* . . 4 | YTOUHEHHLIA HyNb
3 59 0,055 WsmeHAR 3HaMEHNE Aueficn: [gaes = 5 [5.8500 [ D000 | Mesbrpaenossrasenme: 0 m‘
4 yTOquHHbm HyMb B * TekylIEe 3HAYEHNE! 0,000 Lllar
s 5 [ -0722] ok | _ ome | |7 o
Pucynok 15 — MicxonHble TaHHbIC Pucynok 16 — OxHo
Pucynok 17 — Pe3ynbTaT BhINOIHEHUS
JUTS yTOYHEHHS HYJS (PyHKITUI IMonoop mapamerpa

3ameuanue: Excel B cBoux AIroOpUTMax MHCTPYMCHTOB aHalInW3a JaHHBIX HCIIOJB3YET MCETOJ IMOJACTAHOBKHU. On
MOACTABJIACT BMECTO X PA3HLIC 3HAYCHUS U aHAJIU3UPYET, HACKOJIBKO PE3YJIbTAT BBIUKCIICHUN OTKJIOHSAETCS OT YCHOBHﬁ,


mk:@MSITStore:C:%5CProgram%20Files%5CMicrosoft%20Office%5COFFICE11%5C1049%5Cxlmain11.chm::/html/xllrgXWhatIfGoalSeekSolver.htm##
mk:@MSITStore:C:%5CProgram%20Files%5CMicrosoft%20Office%5COFFICE11%5C1049%5Cxlmain11.chm::/html/xllrgXWhatIfGoalSeekSolver.htm##

YKa3aHHBIX B Mapamerpax MHCTpyMeHTa. Kak Tonbko OyAeT JOCTUTHYT Pe3ysbTaT BBIUMCICHUS C MAKCUMAIbHON TOY-
HOCTBIO, TIPOIECC MOJICTAHOBKH Tpekparaercs. [To ymomdanuio nHCTpyMeHT BoimonHsAeT 100 moBTopeHuit (uTeparuii)
¢ rounoctio 0.001. Ecnu ecTh HEOOXOIUMOCTh B MOBBIIICHHH TOYHOCTH BBIYHCICHNUH, MOXHO U3MEHUTh HACTPOWKH:
YBEJNIMYHTH TApaMeTp TPENeTbHOT0 YHCIa WTEpaldii WIM W3MEHHTh OTHOCHTeNnbHYyIo morpemHocTs (2003: Cep-
puc/Ilapamerpol/Briaaaka Beruuciaenus; 2007+: @aiin/Ilapamerpol Excel/@opmy.bl/IlapaMeTpbl BHIYHCTIEHUTH).

Hancrpoiika «Ilouck pemenus»

Hocryn k uncTpymenTy Ilouck pemeHus ocyimiecTBisieTcs ¢ momoinbio koMausl (2003: Cepsuc/Ilouck pemre-
Hust; 2007+: anabie/Ananus/Ilonck pemenust). Eciu B rpynmne neHTounsix komana Excel 2007+ J{lannbie/ Ananu3
orcyrcTByeT komanza [lonck pemrenns, To HEOOXOMMO 3aTPY3UTh COOTBETCTBYIOIIYIO HA/ICTPOHKY.

¢ Bribepute xomanny Office/Ilapamerpsi Excel.

¢ B nmuanoroBom okne Ilapamerpsl Excel menkuure Ha Bkiaake Haacrpoiiku.

e B HmKHEH 4acTH BKJIAIKH B PAaCKPHIBAIOIIEMCs CIHCKe YmpamiieHne BeiOcpute omiuio Hamerpoiiku Excel

u menkaute Ha kHomke Ilepeiitu. OTkpoercs muamoroBoe okHo Haacrpoiiku.

e B mmanoroBom oxae Hagcrpoiiku B cricke JlocTynmHble HaacTpoiiku ycranoBute ¢uaxkok Ioumck pemreHus

¥ menkuuTe Ha kaonke OK.

B Excel 2003 muanoroBoe okHo Haacrpoiiku otkpriBaetcs komannoi Cepsuc/Haacrpoiikn.

[ocne BeIMOTHEHUS 3TUX AelcTBUI KoMaHa [lonck pemenus OyneT JOCTYITHOM.

YTouHeHue HyJel M IKCTPEeMYMOB (PyHKIIMH ¢ TOMOIIbI0 HaACTpoiiku «Ilouck pemenuns»

Hampumep, u3 npeasiayuiero npuMepa Ha pucynke 14, ckonupyem ¢ noMoiibio CrnenuanbHoil BCTABKH 3HAYCHUS
KOOPJHMHAT TPeX TOYEK, B JHAINla30HE KOTOPBIX COAEPXKHTCS JIOKAIbHBIH MakcuMyM B stueiiku A2:B4 (puc 18). B ot-
JIENIbHOM stueiike A6 3amamumM 3HaueHne X cpeHel TOYKH, B coce/iHel suelike B6 onpenenum mo ¢popmyse 3HaueHHe Y
OT yKa3aHHOT'O 3HaYEeHHUs X.

B nuanoroBom oxHe IMonck pemenusi 3a7aem neneByo ssueiiky B6 (B neseBoi siueiike 00s3aTeIbHO JODKHA HAX0-
mutbesa Gopmyna). [lockonbky Halra menh — MaKCUMH3HPOBATH 3HAYCHHUE B ATOH sSUCHKe, YCTaHABIMBAEM IIEPEKIIIOYa-
Tens PaBHOM MakcMMAaabHOMY 3HAYeHHIO. 3aTeM OIpelelsieM H3MEHSeMble SUeHKH, KOTOphle B JaHHOM CIydae
COCTOSIT M3 OXHOM sueliku A6. Jlanee 3amaeM orpaHHYCHHS, MO0 HakaTHiO KHOTKH J{00aBUTh (A6<=A4 u A6>=A2,
T.c. HAWJleHHOE 3HaUYeHUe X JODKHO OBITH OOJbINE Hadaja oTpe3ka A2 M OJHOBPEMEHHO MEHBIIE KOHIA OTpe3ka A4).
3amaHHbIC OTPaHUYCHUS 0TOOpaXxaroTces B ciiucke Orpanuyenns (puc. 19).

B6 - I | =SIN(AG)+AGM1/2)-2 YCTAHOBMTE LIENEBYHD AHEAKY: Ee| B Ab - I | 1,93815335367603
A B C D PaBHoOii: (@ MaKCUManeEHOMY SHIYEHWHD 3Ha4el A B C D

1 X ¥ MHUHMMENEHOMY SHIYEHMID 1 X ¥

2 11 -0,060 MaMeHas sueiiiki: 2 11 -0,060

3 L7 0,296 P 3 17 0,296

4| 23 0,262 a| 23 0,262

5 |YTOYHEHHOE 3HAUEHKWE Dppriesiis 5 | YTOYHEHHOE 3HaueHue

SASE <= SAS3 7

6 17 0,296 | s <-sas 6 [1938153] 0,225 ]
Pucynox 18 — Mcxonnsle naHHble s Pucynox 19 — Okno Pucynox 20 — Pe3ysnbrar paboTs!
OINpeNeNeHus IOKaJIbHOTO MaKCUMyMa IHouck pemenns npouenyps! Ilonck pemenust

YroObl HaYaTh MPOLIECC PEILICHNUS 33a4H, IICIKHUTE 110 KHONKEe BuImoaHuTh. B cTpoke cocrostHust Oyner oTodpa-
KaTbCi XOJ peuleHus 3ajadd. Yepe3 HEKOTOpOe BpeMsi O0TOOpasuTcsi MH(pOpPManus O TOM, YTO pELIeHHe HaWeHO.
B sueiike A6 nosiBUTCS 3HaueHHE X, IpU KOTOpOM (PyHKIMS MMeeT MaKcHMallbHOe 3HayeHue Ha ydactke [1,1..2,3]
(puc. 20).

3HaYeHHe JIOKAJIbHOTO MHHUMYMa OTIPEIEISIETCS] aHAJIOTHYHO. Bee OTiIiumie COCTOUT B TOM, YTO B OTACNBHBIC STUCH-
KH KONHPYIOTCSI KOOPAMHATHI TPEX TOYEK, BXOIAIMUX B OTPE3OK, COAEPIKAIMNA JIOKAIBHBIA MHHUMYM H B TUAJIOTOBOM
okHe ITouck pemeHns MepeKIodaTellb YCTAHABINUBACTCS B oNI0KeHNe PaBHOI MUHHMAIbHOMY 3HAYEHHIO.

IToxoxxast cuTyanus ¢ yro4HeHHeM Hyss (QYHKIUH. B oThenpHbIE SUEHKH KONMPYIOTCS KOOPIUHATHI ABYX TOYEK,
BXOJSIINX B OTPE30K, COJAECPXKAIINI HyJIb (YHKIUH U B AnanoroBoM okHe Ilonck peleHus mepekiroyaTeb yCTaHaB-
JuBaeTcs B nosiokeHue PaBHoii 3HaueHuo 0.

Pemienue CJIAY ¢ nomomsio HaacTpoiiku «Ilouck pemeHus»

B sTOM mpumepe mokakeM, Kak MOKHO C ITOMOIIBI0 HaacTpoiiku [ToMCcK peleHust peluTh CUCTEMY U3 JIBYX JIU-
HEWHBIX airedpandeckux ypaBHEHHMH C JAByMs HeW3BeCTHBIMH. IIycTh MMeeTcs cieayromasi cucremMa JIMHEWHBIX ypaB-
HEHMI:

{2-r—3-;.*= 15
-Qrx+e8-y=18

3amaua hopMupyeTcs Tak: HANTH TaKkue 3HAYSHUS MepeMEHHBIX X U Y, KOTOpPbIE YAOBJIETBOPSIIA OB OTHOBPEMEHHO
JIBYyM ypaBHEHHSM.

BBoauMm Ha pabounii mcT MCXOMHBIE NaHHBIE U (opMyIHI (pHc. 21).
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D> A I | =B5*B2+C5%C2 YCTEHOBMTE LIENEBYI0 Aueliky:
A B C D E F FEEHOIA: (@) MAKCUMANEHOMY SHIYEHMIC ~) 3Havqel
1 X Y ) MMHMMENEHOMY SHEYEHWIO
2 i} i} WsMeHgs auefim:
3 $B$2:6C$2
4 Jlesan yacTe Mpaean yacTb FrErEoTE
5 |lyp. 1 2 3 1] = 15 $DS5 = PS5 -
6 \yp.2 -9 G i = 13 sDs55 = SFs5
Pucynox 21 — McxonHble qaHHbIE AT PEILIEHUS] CUCTEMB] ypaBHEHUH Pucynok 22 — Okno Ilouck pemenus

Ha nucte ncnons3yem nse siueiriku B2 u C2, kotopsle 1o 3amycka uHcTpyMeHTa Ilouck pemenust OynyT conepxarb
HavyaJlbHbIE NMPHOJIVDKEHHs NIepeMeHHbIX X U Y (31ech, HampuMep, Mbl 337aIM WX PaBHBIMU Hym0). J{uama3oH sueex
B5:C6 conepxut K03 GHUIMEHTH TP HEU3BECTHHIX X U Y B IIepBOM M BTOPOM ypaBHeHMsiX. Sueliku D5 u D6 conep-
KaTt GOpMYJIbI, IO KOTOPBIM ONPEJNEINSIOTCS 3HAYSHHUS JIEBBIX YacTel 000oux ypaBHeHui. B sueiiku F5 n F6 3anocum
N3BECTHBIC 3HAUYCHHS NPaBbIX YacTel ypaBHEHUH.

3amyckaeMm cpenctBo Ilouck pemenus (puc. 22). B 3Toif 3amade HeT IeNeBON AYESHKH, IIOCKOIBKY HaM HET HYXKIBI
YTO-TO MHUHUMH3HPOBATH MM MaKCHMU3UPOBaTh. [103TOMy mone YCTaHOBHTH LieJIeBYI0 SiYelKY ANaloroBOr0 OKHA
Iouck pemeHusi ocraercs mycTeiM. V3Mensemsle staeiikn — B2 i C2: oT HAX 3aBUCHUT 3HAYCHUS JICBBIX YacTel ypaB-
HEHHUI, KOTOpPBIE B CBOIO OYEPENh AOJDKHBI OBITH PABHBI MIPABBIM HacTAM 3TUX ypaBHEHHH. OTCIOa BBITEKAIOT CIEAYIO-
e orpannueHus — D5 = F5 u D6 = F6 (paBeHCTBO 00enx yacTell ypaBHEHU).

B2 ~ [ | 0,923076922076923
A B C D E B PelueHme HaiaeHo, Boe orpaHuMdeHia u yonosma
ONTHMANEHOCTH BRINOMHEHEI, Tun oT4eTa
1 X v
2 0,92308 | 4,38462 Fm-
@ CoxXpaHWTb HEMAEHHOE PELUEHHE CTOMHNBOCTE
3 Mpeaens
a NeBan uacTs Mpasas vacre ") BOCCTEHOBUTE MCKOAHBIE SHEHEHMA
S yp.1 2 E 15 = 15 [ 0K ] l OTMeHa I l COXPEHUTE CLEHEPMI, ., ] l Crpaska
6 yp.2 | -9 6 18 = 18
PucyHok 23 — Pesynbrat pabots! nporienypsl Ilouck pemreHust Pucynok 24 — Bei6op tuma otyeTa

ITo 3aBepmiennu mponenypbl Ilouck pemenusi suetiku B2 m C2 Oynyr comepxkarts pemenue (X =0,92308
n Y=4,38462) 3ananHoil cucTeMbl JIMHEWHBIX anredpandyeckux ypaBHeHuil (puc. 23). Taxxke 1o pesynbraramM padOTHI
npoueayps! Ilouck pemenust MOXXHO COPMUPOBATH OTYET Ha OTEIBHOM JHcTe (puc. 24).

Pabora ¢ ¢popmysamu MaccuBoOB

Korza BbI BBOAMTE (hopMysly MaccuBa B sSUEHKY WIIM JMAIla3oH siueeK, HE0OX0AMMO 3aBEPILUTh BBOJ C IIOMOIIBIO
komOuHanuu kiasum <Ctrl+Shift+Enter>.

Bel Bcerna cMoxeTe OTaMYUTh (POPMYITy MAacCHBa, Tak Kak B CTpOKe (OPMYJT OHA 3aKiIoueHa B (PUIypHBIE CKOOKH.
ITpu BBOE hopMyIBI MaccuBa GUTYpHBIE CKOOKH BBOAUTH HE HYKHO — Excel caenaer ato cama. Eciu pe3ynbrat pabo-
Tl (DOPMYIIBI MaccUBa — HECKOJIBKO 3HAYEHHH, TO, MPEXKIE YeM BBOAWUTH (POPMYITy, HE 3a0yIbTE BBIICIUTH HYKHBIC
sraeiiku. Ecim aToro He caenarts, TO B siaeiike 0TOOpa3nuTCs TOMBKO ITEePBOE 3HAYCHIE MacCHBA.

[MTocenoBaTenbHOCT ONEpanuii MpU UCIOIB30BAHNH (POPMYJIBI MACCHBA!

o BriaennTh quanas3oH sueek OyIyIiero oTBera.
® Beecru ¢popmyiy.
o Haxxath komOunanuio kiaasum <Ctrl+Shift+Enter>.

Ecnu popmysa maccuBa rmomeineHa B HECKOJIBKO STYEEK, BBI JOJDKHBI OTPEJIAKTHPOBATh BCE SYSHKH JMaIa3oHa Kak
OJIHY sTYeHKy. 3alIOMHHTE, HEJIb3sl U3MEHUTD TOJILKO OJIUH JJIEMEHT, cojiepxaiiuii popmyiy Maccusa!

Pemenue CJIAY ¢ nomomb1o 00paTHON MaTpPULIbI

Bocnonb3yemcst mpenplIyniiM YCIOBHEM U pEIIMM CHCTEMY W3 JBYX JIMHEHHBIX anreOpandeckux ypaBHEHUIl
C IBYMS HEM3BECTHBIMH, HCTIONB3Ys (hOpMYIBI MacCHBOB. B MaTpudaHO hopMe yka3aHHas cHCTeMa ypaBHEHUH BBITIIS-
JIMT TaK:

A-z=h
2

rie A — MaccuB, coaeprKamuid KodGHUITHEHTH IPH HEU3BECTHBIX;

Z — BEKTOP-CTOJIOET], cojiep Kalnii Hem3BeCTHbIC X U Y;

b — BexTOp-CTONOCTI, COAEp KA CBOOOTHBIE YJICHB YpaBHEHHUH.

Uto0bI HAaHTH BEKTOpP HEN3BECTHHIX, HEOOXOIMMO O0paTHYIO MaTpHIy A (A") ymHOXHUTD Ha BekTOp b.

Jl1st HAXOKIEHHS 0OpaTHOM MaTpHibl (4™) MOXKHO HCIOTB30BATH BeTpoeHHYI0 (GyHKII0 MOBP(Maccus).
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JUis  CKaJNsIpHOTO  TMEPEMHOXKCHHS — MAaTPHII (-"1_1 "5) MOXHO HCIIONB30BaTH BCTPOCHHYIO — (DYHKIMIO
MYMHOX(maccus_1;maccus_2).
[Iponmenaem i oneparuu Ha pabodem mucre Excel B4 - i | =MONPEO(B1:C2)
(puc. 25). fuetiky B4 ucnonb3dyem s BBIYUCICHHS A B C D E F
onpenenurens matpunbl 4 (= MOIIPE/[(B1:C2)). Ec-
JIU OTIPE/ICUTENb MAaTPHUIbI 4 He paBeH HYJIO (MaTpH-
I1a HEBBIPOXK/ICHHAS), 3HAUNT CYIIECTBYET el oOpaTHas

1
2
Marpuia ;
’ 4 |A|= 39| -
Huanazon B6:C7 = MOBP(B1:C2) conmepxxut aie- - IA] A
&
7

A= 2 3 b= 15
-9 6 13

MEHTBl 00paTHOW MaTpuubl A4, a nuamazoH F6:F7
=MYMHOX(B6:C7;F1:F2) — pe3ynpTar peuieHus
CJIAY.

AM-1)= | 0,153846| -0,07692 2= (x} | 0,923077
0,230769| 0,051282 {y) | 4,384615

Pucynox 25 — Pemenne CJIAY MaTpuuHBIM crIOCOO0M
Hcnonn3oBanne ¢popMsbl I BBOAA JAHHBIX B Ta01uIy

ITpn BBoze nmanHbIX B Tabmuuy Excel (mpumep Takoil TaOMUIBI NMpPEACTAaBICH Ha pUC. 26) MOXKHO HMCHOJIB30BATH
tbopMy BBOZIa JTAHHBIX — TUATIOTOBOE OKHO, KOTOPOE aBTOMAaTHIECKU CO3/AAETCsI ITOCIIE ONPEACICHUS 3ar0JI0BKa CIACKA.

C nomMompio GOpPMBI MOKHO TaK)Ke OCYIIECTBIATH IOUCK U PEIAKTUPOBAHHE 3alvCel, KOTOPBIE YAOBIICTBOPSIOT
MIPOCTOMY WJIM MHOXECTBEHHOMY KPUTEPUIO CPAaBHEHMS, B KOTOPOM YCJIOBUS MOT'YT COOTBETCTBOBATh JIOTHUECKOM OIe-
pauun .

A B ¢ D E F
HaumeHosaHUe HaumeHoeaHue Hama
Kon-eo LeHa Bbipyyka

1 moeapa MazasuHa peanusayuu

2 [asosas nnuta LIYM 10-man-2010 5| 100 000p. 500 000p.
3 MwukposonHosas neys |1000 menoyen 12-man-2010 8| 150 000p. 1200 000p.
35 BapouyHas naHenb T4 Hemura 10-man-2010 1| 150 000p. 150 000p.
36 Onektpuyeckada nnuta |LIYM 15-man-2010 9| 150 000p. 1350 000p.
37 CokoBbbkMManka LIYM 30-aHB-2012 3| 230 000p. 690 000p.

Pucynok 26 — Tabnuiia HCXOHBIX JTaHHBIX

st Be13oBa okHa "®opma" (puc. 27) HE0OXOANMO ITOMECTHUTH yKa3aTellb SYEHKN B JTI000€ MECTO BHYTPH CITUCKA U
BeIOpaTe komaHTy danuble/@opma (s Excel 2003). B Excel 2007+ xomannsr @opma HET Ha JIeHTE, TIOAITOMY €&
Ha/I0 100aBUTH HA MMaHeNb OBICTPOTO AOCTYIA, JJIS Yero:

1. mMenKHyTh MPaBOW KHOMKOW MBI Ha TAHENIHd OBICTPOTO =]
aoctyna u BBI6paTI) B KOHTCKCTHOM MCHIO ITYHKT HachOﬁKa HammeHoEaHHE ToBapa: IMMKpoBDnHDBaq nevk ;I 2Hz 36
naHeau ObicTporo aoctyma. Ha skpaHe mosiBUTCS pasnen HaueHoBaHwe warassa: [1000 vemoei | — pofisenne |
n

Ilanens 0vicmpozo docmyna nuanorooro okHa "Ilapamerpsl — w0 p— |
Excel".

Kon-ga: |8 EEpHYTE
2. B pacKphIBaroeMcs criucke BuiopaTs KoMaHABI U3 HEOO- —I
X01UMO BEIOpaTh KOoMaHIBI He Ha JIeHTe. Hera: [150000 Hoan |

B CIIMCKC HMIKC BI)I6paTL (I)OpMa, a 3aTCM HaXaTb KHOIIKY

Jl00aBUTH|.

EpHTERHH
3. HaXaTh KHOIKY , 4TOObI 3aKpBITh JUAJOrOBOE OKHO _tomeom_|

"[Tapamerpsr Excel". zakpere |

[ocne 3Toro maHenp OBICTPOrO NOCTyma OYAET BKIHOYATH
5] Pucynok 27 — luanorosoe okHo ®opma

HOBBIN 3HAYOK
CopTupoBKa TadaIuIIbI

CopTHpOBKa TIepeynopsi0uMBaeT CTPOKH TAOIHIBI HA OCHOBE 3HAYEHUH M3 oJHOTro cTondua. s peannzanuu cop-
TUPOBKH 110 BBIOPAaHHOMY CTOJIOIlYy MJIM MHOXECTBEHHON COPTUPOBKHM HEOOXOJMMO BOCIOJIB30BATHCS JAUAJIOTOBBIM OK-
Hom CoprupoBka (2003: Janubie/CopTupoBka; 2007+: TI'naBnasi/PenaxkrupoBanmue/CopTHpoBKa U
¢punsTp/HacTpanBaemasi COPTHPOBKA).

B nnanorosom okae COpTHPOBKA HaJg0 yKa3aTh, 0 KAKOMY CTOJIOIy OyAeT MITH COPTHPOBKA M B KAKOM IOPSIIKE
(Bo3pacratommem nnu yoOsiBaromem). [lpn 3aqaHny MHOKECTBEHHOI COPTHPOBKM HEOOXOIMMO BHAdYaue yKa3aTh CTOII-
Oerr, O KOTOPOMY OyJeT BBITIONHITHCS MEpBOHAYABHAS COPTHPOBKA, 3aTEM CTOJOEI, B KOTOPOM COPTHpPOBKa OyaeT
BBITIOTHATHCS B CIy4ae COBMAACHHS 3HAUYCHNH B MPEABIAYINEM CTOIONE H T.1I.

Hanpumep, omcopmupyem mabauyy no Ha36anuio Ma2asuna 6 aihasumHom nopsoke, a 015 0OUHAKOBbIX MA2A3U-
HO8 OMCOpmMuUpyem ux no evlpyyke 8 go3pacmaroujem nopsoxe. JIas 3Toro BbLIEIUM JTIO0YIO suelike B TaOlIuLe, 3aTeM
OTKPOEM U 3aI0JIHUM JHAJIOroBoe okHO COPTHPOBKA Kak [I0KA3aHO Ha pUCYHKe 28.
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= .|
LD o
v oas MDY ! W
“’glﬂoﬁgswrb YpoBEHE H >< ¥AanMTE ypoBeHs ” -2 KonWposaTs yposeHs ” r MoK faHHEIE COASPMKAT 3AranoBKK
Cronbeyn CopTUpoBKa MNopRaok

COpTHPOBETE N0 | HayMeHoBaHME MarasHHa E‘ 3HaqeHnA

3aTem no E‘ 3HaqeHnA

[+] oTAnoA

E Mo BospacTaHMD

[=]
[=]

Eelpydka

Pucynok 28 — JlmanoroBoe okHo COPTHPOBKA JIJIs BHITIOJHEHUS MHOKECTBEHHOU cOpTUpOBKH (2007+)

PesynbTaT MHOKECTBEHHOHN COPTHPOBKHU MOKa3aH Ha pUCYHKe 29.

A B C D E F
HaumeHosaHue HaumeHosaHue Hdama
Kon-eo LjeHa Bbipyyka
1 moseapa MazasuHa peanusayuu
2 [yxoson wkady 1000 menouen 11-man-2010 2| 150 000p. 300 000p.
3 TloptatueHas ras/nnuta 1000 menoyen 15-man-2010 5/ 100 000p. 500 000p.
35 [yxosoW wkad LIYM 15-man-2010 9| 110 000p. 990 000p.
36 Onektpudeckas nnuta |LYM 12-man-2010 9| 140 000p. 1260 000p.
37 3nektpudeckas nnuta |LYM 15-man-2010 9| 150 000p. 1350 000p.

Pucynok 29 — Pe3ynbraT MHOKECTBEHHOW COPTUPOBKH

YcaoBHoe popmaTupoBaHHe

YcnoBHOE (hopMaTHPOBAaHKE MTO3BOJISIET 3a4aTh OMPENSICHHBIN (HOpMAaT Truana3oHa sSYeek B 3aBUCHMOCTH OT COZIEp-
KHMOTO 3TOro nuama3oHa. Kak mpaBuiio, KOrja BbI 3aJlacTe YCIOBHS U (opMaTUpOBaHUs Juana3oHa syeek (2003:
®opmat/Ycaosnoe  ¢opmatupoBanune/@opmyna; 2007+  I'maBnas/Ctuan/YcioBHoe  ¢opMaTHpoBa-
Hue/Ucnonn3oBaTh GopMylty 1is ompenejieHns GpopMaTHPyeMbIX fdeek), Excel mpoBepseT Kaxayro suciiky amua-
Ma30Ha JUIs ONPECICHUS €¢ COOTBETCTBUS 3aJaHHBIM BaMU yCIIOBHsM. 3aTteM Excel mpuMeHsieT BEIOpaHHBINA BaMU JIJIs
JTAHHOTO yCIOBHs (pOpMAT BO BCeX SUCHKAX, YAOBJICTBOPSIONIMX 3TOMY YCIOBHUIO. ECiu comepkuMoe TUeHKA HE OTBE-
YaeT JIIoOOMY U3 33JJaHHBIX YCIOBUH, (HOpMATHPOBAHUE STYCHKH HE MCHSCTCS.

[IpennonoxxuM, 9T0 HEOOXOIUMO BBIICITUTH sUeiiku MaccuBa Al:B2, B KOTOPEIX 3HaUCHUS 0o/blie CpeOHe20 3HA-

YeHus yucen, cooepicawuxca 8 smom maccuse. Boigensem Ha pabodeM nmcte nuanazoH Al:B2 u co3maem dopmyry
B IMAJIOTOBOM OKHE Y cJI0BHOe (hopMaTupoBanme (Tadbimma 3).

Tabmmna 3 — [Tpumep co3manus GopMyITEl B AHATOTOBOM OKHE Y c10BHOE opMaTHpPOBaHUe

®dparmeHT pabouero Jucra ®parmenT popmer Co3naHue mpaBmia popmaTupoBanus (hopmya)

A B
1 3 2
2 3 4

DOpHMATHPOBAT b SHAYEHHA, ANA KOTOPLIX cneayrwan GopMyna ABNAETCA HCTHHHOI:

=A1>CPIHAY(SAS1:5B52)|

=

R

[epBas ccbuika B opMysie OTHOCUTEIbHAS — IIPH aBTOMAaTHYECKOM THPAXMPOBaHWU (OPMYJIbI B JPyrHe SUCHKU
9Ta CChUIKA JIOJDKHA M3MEHSTHCS. BTOpas cchuika Ha aAnana3oH abCONIOTHAS — NPU THPaKMPOBAHMU ITOT JUANa30H HE

JIOJDKEH U3MEHSTHCSL.
IIpoMe:kyTOYHBIE HTOTH

C IIOMOIIIBIO KOMaH/IbI HpomemyTo'mble HTOTH MOXXHO aBTOMAaTHYCCKH ITOACYH-

MpoMexyTouHbIE UTOTIA m
TaTh IPOMEXYTOUHBIE M OOIIMe UTOTH B CIHCKE [T cTonona Tabnmisl. [lepes BoImoN-
[ DDI'I K&K 40M MSMEHEHWH B
HEHHEM 3TOW KOMAaHIBl HEOOXOIMMO 00S3aTeNbHO BBHITIONHHUTH COPTHPOBKY IO TOMY T T — |
cTOJOITy, IO KOTOPOMY TTOABOISTCS UTOTH. Crepaws:

[TapaMeTpsl IPOMEKYTOUYHBIX WUTOTOB 3aJal0TCA B AWANOTOBOM OKHe IIpomexy- Cynnia [
ToyHble urorm  (2003:  Jlanusle/MTorm;  2007+:  Janubie/CTpykTypa || ”“ﬁ:::;::‘o:;:w”:;nsapa
/HpOMe)KyTO'{HbIe ]/ITOFH). [l Z EEMMEHDBBHME MarasHE |

|| AaTa peanmzawm

B ciy4dae eciu Heobxooumo onpedenums CyMMY bIPYUKU NO KANCOOMY MA2AZUHY, || [Clono

Clu
TO MPEABAPUTEIHHO BBITIONHIETCS] COPTUPOBKA KaK MOKA3aHO B MPEABIAYIIEM ITyHKTE. T -
3areM I 9TOM TaOMUIBI OTKPHIBACTCSA AMANOroBoe OKHO IIPOMEKYTOUHDBIE MTOTH || (7 saervms recyue uromn
(pI/IC. 30). B nuanoroBom okHe: [T Konew, crpariaus: meskay rpynnani
W
e 5 nosie IIpu KaIOM H3MeHEeHHH B BLIOpATh CTONOEN I HOJCYETa UTOIOB — Ll
HaunMeHoBaHMe Mara3suHa; [yoparemce [ O¢ | [ omes

e B rosiec Onepanus BeIOpaTh NTOTOBYIO (DYHKIHIO JUIS BBIYHCICHUS MPOMEXKY-
TOYHBIX HTOTOB — CymMMma;

® B II0JIC I[OﬁaBPlTb HUTOId MO0 YCTAaHOBHUTH (bnaxcmc JJIA KaXXKI0T0 CTOJ'I6LIa, CO-
ACPIKalICro 3Ha4CHus1, 10 KOTOPbIM HeO6XOI[I/IMO IIOJABECTHU UTOTHU — Bblpy'nca.

Pucynok 30 — /lnanorosoe
okHO IIpomesKkyTOUYHBIE
UTOTH
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ITpu HeobxoxumocT koMaHy IIpoMesKyTOYHbIE HTOTH MOXKHO HCIIOJIB30BaTh CHOBA, YTOOBI 100aBUTH JOIIOJHHU-
TENbHBIE CTPOKH HTOTOB C UCIIOIb30BaHHEM APYrux GpyHKUuHA. Bo n3dexaHne repe3anucy HMEIOIUXCs UTOIOB CHUMH-
Te (raxkok 3aMeHHTDb Tekymue uToru. Eciu Hao00poT He0OXOANMO 3aMEHUTH NPEIbIIyIIHe HTOTH, TO YCTaHABJIMBA-
eM (rakox 3aMeHHMTh TeKyIlHe HTOTH.

YTOoOBI pacIoNoKHUTh UTOTOBYIO CTPOKY IO/ CTPOKOM TaHHBIX, yCTAHOBUTH (hitakok MTOru mojx JaHHBIMM.

PesynbTaT BEINOJIHEHHS HACTPOEK AUaIoroBoro IpoMeskyTouHbIe MTOrH [TOKa3aH HA pUCYHKe 3 1.

iz[s A B (o] D E F
) y AHama Kon-eo LeHa BbipyyKka
1 moseapa Maza3uHa peanusayuu

= | 10 1000 menoyen Utor 5920 000p.
- 11 [JOyxoson wkad 74 Mpacdcoun 14-main-2010 1] 120 000p. 120 000p.
- 12 lMNoptatnBHas ras/nnutalta Mpaddu 12-maii-2010 3| 140 000p. 420 000p.
- 13 lasoBas nnuta 74 Mpacdcoun 13-mait-2010 4| 110 000p. 440 000p.
- 14 lNoptatnBHas ras/nnutalta Mpaddu 11-maii-2010 5| 150 000p. 750 000p.
-1 15 [yxoson wkad 74 Mpacddoun 13-mait-2010 8| 110 000p. 880 000p.
- 16 lasoBas nnuTta 1A Mpacddu 12-maii-2010 6| 150 000p. 900 000p.
- 17 MukposonHoBas neyb |14 pacpcu 12-maii-2010 9| 150 000p. 1350 000p.
-1 |18 1A Mpadchcu UTtor 4 860 000p.
® |27 14 Hemwura Wror | 5110 000p.
B 4 LYM WUror 9 540 000p.
- 42 06wwmit utor 25 430 000p.

Pucynok 31 — Pe3ynbraT noaBeeHNs IPOMEXKYTOUHBIX HTOTOB
ABTO(UIbTpanUs Ta0THLBI

Ounprparyst TabIUIBl 03HAYaET OTOOpaKeHNE B TAOJINIIE TOJIBKO TEX CTPOK, 3HAUCHUS B KOTOPBIX YAOBIICTBOPSIOT
OIIpEJETICHHBIM YCIIOBUSM. BKIIOYMTH aBTO(MIBTPAIIMIO MOXHO BBIOpaB COOTBETCTBYIOIIYI0 KoMaHxy (2003: Jlan-
Hble/PuasTp/ABTodnasTp; 2007+: Jannbie/CopTupoBka n ¢puastTp/®@uastp). Cnpasa oT 3arojoBKOB (B LIaIKe

TaGMUIBI) CTONOIOB MOSBATCS KHOMKK CO CTpeikamu aBropuubtpa L. Ecnu menkuyTs cTpenky aBroGuibTpa, 0Too-
pakaeTcs CIFCOK Pa3MYHBIX BAPUAHTOB (QIUIBTPAIIA U COPTHPOBKH IO BO3PACTAHHIO M YOBIBaHMIO. [IpH BRITOTHEHUN
(GMIBTpAIINH CTPEJIKa aKTHBHOTO aBTO(MIIBTPA OKPAIIMBAETCS B CHHUM I[BET.

s Toro 94ToOBI TOCe GUIBTPAIA OTOOPA3MIINCEH BCE 3aITUCH HEOOXO0ANMO HaXAaTh aKTHBHYIO KHOIIKY U BBIOPaTh
komaHy (2003: Bee; 2007+: CHATH QUIBTP € «...») WIH BEIIOIHAT KoMaHay (2003: Janubie/ PuabTp/OTO0pa3suTh
Bce; 2007+: {anubie/CopTupoBka U puabTp/OUUCTHTD), a A7 YOAJICHUS aBTOQUIBTPa HEOOXOANMO CHATH (IIaXKOK
komauiel Jannsie/@uastTp/ABToduabTp (2003) nubo otkmounTs ero Jannbie/CopTupoBka H GuIbTP/PUIABTP
(2007+).

Ha npumepe ncxonnoit Tabuuip! (puc. 29) npeanonokum, 4To HEOOX0AUMO 0mobpazums OaHHble MOAbKO NO Ma2a-
suny L[VM. J1yis 3TOr0 HEOOXOMMO OTKPBITh PACKPBIBAIOIIUICS CIHCOK B 3arojioBke croyiona HammeHoBanue mara-
3MHA U YCTAaHOBUTH B HEM CHauana (raxxok Hanpotus cioBa LIYM. [Ipu 3TOM, Ha KHOTIKE PACKPBITHS CIIMCKA 3ar0JI0B-
Ka crosbua HammeHoBaHMe Mara3mHa MosIBUTCS 3HAUOK, KOTOPBIM 03HAa4YaeT, YyTo Tabiauna oTUILTPOBAHA 110 3HAYE-
HUSM 3TOTO cToNOma (puc. 32).

Moabsosarensckunii aEToGMALT) l B
TekcToBbe GUAETPE 4 b
MokazaTe TONBKD TE CTPOKK, SHA4YEHWA KOTOPBIX:
\«"r AaTa peanusaum
NoCNE MAKM PEBHO |E| 12,05,2010 El @
@un Cnm
00 MNK PEBHO IZ| 14.,05.2010 IZ| Lﬂ]
3HaK Bonpoca "7 ofosHauaeT oomH nbol sHaK
3Hak "*" obosHaYaeT NoCNenoBaTENEHOCTE MOBLIX 3HaKOE
[ QK ] I CTmMeHa ‘
Pucynox 32 — PackpbIBaromuiicsi CIUCOK B 3ar0JIOBKE Pucynox 33 — Ionb3oBaresnbckuii GUIbTP B CTOJIONE
cronbia HamMeHoBaHMe MarasmHa Jara peanuzauuu

Bospime Bo3MOKHOCTH JuIst (QUIBTPALMK TAOJIHI IPEJOCTABISIOT HAXOISIINECS B PACKPBIBAIOLIMXCS CIIUCKAX 3a-
TOJIOBKOB cTOJIONOB KoMaHbl TekcToBble QUIBTPHI (€CiiM B CTONOLE 3alMCaHbl TEKCTOBHIE JaHHbIE), UMcaoBbIE
¢uabTphI (eciiu B cToJ0IE XpaHITCSl YUCIIOBBIE JaHHbIe) 1 DUABTPHI MO JaTe (eciy 3HaUYeHHs B CTOJIOLE oTdhopMa-
THPOBAHBI OTHUM U3 (OPMATOB IATHI HIIM BPEMCHN).

Jiis GuIbTpauy JaHHBIX MOXKHO HCIIONB30BaTh JIF000E KOJMYECTBO CTONOIOB Tabimuel. Hampumep, B ucxomgHO
Tabmute (puc. 29) moorcHo ucnonrvzosams guibmp, koeoa 8 cmonbye Haumenoseanue mazasuna 3aoan mazazun LIYM
(puc. 32), a 6 cmonbye Jama peanuzayuu — ouanason ¢ 12.05.2010 no 14.05.2010 (puc. 33).

PesynbpTaT npuMeHeHHs aBTOQHIBTPA O JBYM CTOJOLAM TaOJIMLBI IIOKa3aH Ha pUCYHKe 34.
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A B C D E F
HaumeHosaHuUe HaumeHoeaHuUe Hama
Kon-eo LleHa Buipyuyka
1 moeapa .| Maea3uHa | peanusayuu = - =
13 BapouyHaf naHens LyM 13-main-2010 6/ 110 000p. 660 000p.
17 TMopTtatveHada raa/nnuta L1IYM 13-man-2010 2| 150 000p. 300 000p.
20 MukpoBonHoBas nedb |LIYM 12-man-2010 4| 140 000p. 560 000p.
26 BapouHas naHenb LYM 12-man-2010 1| 120 000p. 120 000p.
29 Onektpuyeckas nnuta |LUYM 12-main-2010 9/ 140 000p. 1260 000p.
31 lasoBas nnuTa LyM 12-main-2010 6| 140 000p. 840 000p.

Pucynox 34 — Pe3ynbrar ¢puabTpanuy o HECKOJIBKHM CTOJIOLAM

Pacmmpennsrii guabTp

Komanna «PacmmpeHHslit GriibTp» Ucronb3yeTces A1 GHUIBTpalny 1Mo 0oJee CI0KHBIM YCIOBUSAM 0TOOpa 3armuce,
4yeM aBTO(WIBTP, HAIpUMep, M0 HECKOJIBKUM YCIIOBUSIM OTOOpa B OJTHOM CTOJIOLE, IO HECKOJBKHM YCIOBUSM O0TOOpa
B HECKOJIbKHMX CTOJIOIAX WIIK JUIs 0TOOpa 3aIicel 1o yCIoBHsSIM 0TOOpa ¢ MOMOIIBIO (hOPMYJIBL.

IMepen nmpumeneHnem komaHzabl «PacmpeHHBINH (QMWIBTP» HEOOXOJUMO MOATOTOBUTH YCIOBHS OTOOpa, KOTOPEIE,
KaK IPaBHJIO, PAcMOIaraloTCs B OTASIBHBIX OT TAOJIHIIBI sSTUCHKAX.

Co3znanne nuamna3oHa YCIOBHiI 0TOOpa ciemyromiee:

®B BEIOpaHHON CBOOOTHOMN CTPOKE 3aIIOIHUTH STYCHKH 3aroJIOBKaMH IOJIEH, 10 3HAYCHUAM KOTOPBIX OyIeT mpo-
UCXOIWTH (pHUIBTpaIys;
®CTPOKH HUIKE 3aIIOJTHUTH 3HAUEHUSMH, KOTOPBIE U OyIyT SBISTHCS KPUTEPUSIMH PACIIUPEHHOTO (QHUIIBTPA.

Hanpumep, kpurepuit [uis paciiupeHHOro GUIbTpa, Ko2dd 6 A B c
cmonbye Haumenosanue mazasuna zaoan mazazun I[YM, Haumeroeanue Hama Hama

6 _ () 12 05 2010 40 Maz2a3UuHa peanusauquu peanusayuu
a ¢ cmonbye [Jama peanuzayuu — ouanazon c 12.05. 41 IyM 5212052010 <=14.05.2010
no 14.05.2010, OyzneT BBITISIETh TaK, Kak MOKa3aHO Ha pH-
CyHKe 35. Pucynok 35 — Kpurepuii [y pacIiupeHHOro (GpuiIbTpa

[Tocne Toro Kak ycioBre 0TOOPa MOATOTOBIEHO HEOOXOIMMO BBIITOIHUTD CIEAYIONINE ASHCTBHS:

PacwmpeHHbiid GuasTp |ilﬂ_hj

® BBIJICIHUTD JIIO0YIO sTUeiiKy B TabOuIIe;

® OTKpEITh OKHO Pacmmpennsiii ¢uabTp (2003: [daH- || opafiorxa
Hble/q)ﬂﬂpr/PaCHIl/lpeHHblﬁ q)l/IJ'll)Tp; 2007+: Hal-l- bUNETPOBATE CNMCOK Ha MecTe
Hble/CopTHpoBKa 1 GUIbLTP/JoNOTHUTEIBHO) — PUCYHOK 54; ) BT TR D FE T T SRR R

® YCTAaHOBHUTH TepekiodaTesis OopadoTka B mosoxkeHne CKO- || Uoxogrsii ananason: AE1:EFE37 B
NMUPOBATH Pe3yJbTaThl B APYroe MecTo, €CIIi HE0OXO0ANMO, UTO- [ManasoH yCnosiit: §A840: 60841 B
061 Excel BBIBOAMI pe3yabTaThl GUIBTPAIUK PSIIOM C TaOIUICH U eI Rr el 4/.444:4 424 e
yKa3aTh JHUANA30H WU SYCHKY JUI1 Havyala pa3MeIlICHHs pe3yJibTa-

TonbKo YHAKANEHEBIE 3amMcH

TOB B moJic [IoMeCTHTH pe3yabTaT B IHANA30H;

® MPOBEPUTH UCXOJHBIA TUAMa30H s4YeeK (PUabTpyeMoi Tabu- e

IBl, TMAIa30H JOJDKEH COJep)kKaTh BCE SMEWKH CIMCKA C y4eTOM -
sTYeeK 3aroJI0BKOB CTOIOI0B; Pucynok 36 — JluanoroBoe oKHO

® yKa3aTh [JHana3oH KPHUTEPHEB, OH JOJDKEH COJEpPXKATh BCE Pacmmpennstii puabTp
SYEHKHN Hama3oHa yCIoBUH oTdopa (puc. 36) ¢ y4eToM sdeex 3a-
TOJIOBKOB CTOJIOIIOB;

o Haxath Ha kHONIKY OK s BeimonHeHus ¢unstpanun. HaunHast ¢ sueiikn A44, OymyT oToOpaskeHBl pe3ybTa-
THI QUITBTPALINH.

ITpu popmupoBaHun KpuTEpHsi 0OTOOpA PACHIMPEHHOTO (BHIBTPA BO3MOXKHBI CIIEYIOIINE BAPUAHTHI.

1. Kpurepwuii or60pa cogep>KUT 0JJHO HIIM HECKOJIBKO YCIIOBHI, HaKJIaJbIBAEMbIX HA OAMH cTojber (oaHo none). Ec-
JIU KPUTEPH CONIEPIKUT HECKOJBKO YCIOBUM, TO OHH CBA3BIBAIOTCS Jiorndeckoit oneparmein UJIU (pucynok 370).

2. Kputepuii otOopa coIepKUT HECKOJILKO YCIIOBHi, HAaKJIa/IbIBAEMbIX HA HECKOJBKO CTOJOOB (T10JIei) OHOBpe-
MEHHO. 3eCh BO3MOXHBI CIIEIYIOLINE BAPHAHTHI:

¢ He0OXOAMMO HAJIOKUTh HECKOJBKO YCJIOBHUI OTOOpa Ha HECKOJIBKO CTOJIOLIOB, MPHUYEM 3TU YCIIOBHS JOJKHBI
cBs3bIBaThbes Jormueckoit omeparwerd UJIM. Torma ycmoBus otOopa 3amaloTCs B pa3HBIX CTPOKAX KPUTEPHS
(puc. 37B);

® HEOOXOANMO OJHOBPEMEHHO HAJOXKUTh HECKOJBKO YCIOBHH O0TOOpA HA HECKOJIBKO ITOJICH, MPUYEM yCIOBHS OT-
6opa OIKHBI OBITH CBsI3aHBI JorHyecKoi onepanueil M. Torna Bce ycloBus 3a1ar0TCsi B OJHOW CTPOKE KPUTEPHS
(puc. 35, 371);

® HEOOXOAMMO HECKOJBKO YCJIOBHI HallOXKHTh Ha HECKOJIBKO MOJICH, IPUYEM CBS3BIBATHCS OHM MOTYT OOCUMH
norndyeckumu oneparusivu U u UJIN (puc. 37a).
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a) | Ione 1 Ione 2 0) | Honel B) Ilone 1 Ione 2 r) | Hone 1 Ilone 2
yor. 1l | w | yem 2 yei. 1 yei. 1 yei. 1 u| ycm?2
WIn WIn Wi
yer.3 |u| yend yei. 3 | | yen4

Pucynok 37 — IpaBuiia cocTaBICHHS KPUTEPUEB ISl pACIIMPEHHOTO QIIIBTPA

3. Beraucisiemblit Kputepuid. Y ciioBus 0T00pa MOTYT cofiepkaTth hopmyity. [lomydeHHOE B pe3yabTaTe BHITUCICHUS
(opMyIBl 3HaUEHHE OyAeT y4acTBOBATh B CpaBHEHHH. [IpaBuia popMHUPOBaHUS BEIYUCIIEMOTO KPUTEPHS CIIETyTOIIHe:

® B JMania30He KPUTEPHs HENb3s YKa3bIBaTh CYIIECTBYIOIINE B TaOmuie nMeHa nojiei. Ciieayer BBECTH HOBOE UMS
3aroJIOBKa;

® IpH co3/1aHuM (HOPMYT BEIYHCIIEMBIX KPUTEPUEB CIIETyeT MCIOIH30BATh MEPBYIO CTPOKY CIHCKa (HE CTPOKY 3a-
TOJIOBKOB), T. €. IEPBYIO SIYEHKY B CPAaBHHBAEMOM CTOJIOLIE;

e eciiu B (JOPMYJIE UCTIONB3YIOTCS CCBUIKM HA SMEWKM CIIMCKA, OHM 33/1aK0T- ' =
s KaK OTHOCHTEJILHBIE; 40 BK_Bbipyyka

e ey B (hOpMyJIiE MCTIONB3YIOTCS CCHUIKU HA SYEHKU BHE CIIMCKA, OHU 3a- ! NOXb L
JIAFOTCS KaKk aOCOJIOTHBIC; =F2> CP3HA‘I($F$2:$F$R|

® BBIYHC/ISIEMbIE KPUTEPUH MOXKHO COYETATh C HEBBIYHCIISICMBIMHU;
e He cieqyer oOpalath BHUMaHHE Ha Pe3yIIbTar, BBOABaeMblil HopMyoil Pucynox 38 — Ipumep
B obmactu kputepus (00sraH0 UICTUHA i JIOXD). BEIMUCIIAEMOrO KpUTEPUA

Jnst ycitoBHUs ¢ BBIYMCISIEMBIM KPUTEPHEM npugeoem npumep, 8 Komopom
Heobx00umo omuvickame 3anucu (ACXomHas Tabmuma — puc. 29) ¢ ewipyuxoll Gviuie cpedHell No 6cemy CMONOYY
(puc. 38).

CBoanast Ta0JTHIA

Wucrpyment CBoaHast TabmMma sBISETCS YpE3BbIUAHO MOIIHBIM U YZOOHBIM CPEJICTBOM aHaU3a U TpaHchopma-
1K JaHHbIX. C ero MmoMoIbo MOXKHO CeNaTh MPaKTUUECKH JII000# «pa3pesy» Tadiauibl. CBogHas Tabuiia BO MHOTOM
00beMHSIET BO3MOXKHOCTH JPYrMX OOOOILIAIOIMX HMHCTPYMEHTOB, Takux kak Hrorm, ®mastp, Koncommpamms.
B Takux Tabimiax MOXHO MPOM3BOJILHBIM 00pa3oM M3MEHHUTH CTPYKTYPY MCXOJHBIX JIAaHHBIX, @ TaKKe ITOJYYHTh BCE
HEOOXOAMMbIE UTOTH 110 JIFOOBIM TaHHBIM M COPTUPOBKH.

IMopsimok co3maHmst CBOAHBIX TaOIHI ONMHAKOB. OTIMUNE TOJBKO B €€ HACTPOWKAX, KOTOPBIE 3aBUCAT OT KOHEUHOH
nend. Pa3zdepeM moctpoeHre CBOTHOM TaONHUIBI, KOMopdas nokasana Ovl Ha ocrhose ucxoouou mabdauyel (puc. 29) un-
Gopmayuio o mom, KaKo8a CYMMAPHAsL 8bIPYUKA OM PEAIU3AYUY KANCO020 MOBAPaA 8 KAHCOOM Mazdasune u omoodpasu-
Ja 6 kKauecmee CMpanuybl 6 pazpese noae «/lama peanuzayuuy.

Jns co3manus ceoguoit Tadmmisl B Excel 2003 HeoOX0AMMO BRIACTUTD UCTOYHUK AHHBIX (TaONHIy C 3aT0JOBKAaMHU
CTOJIOIIOB) M 3aMyCTUTh UHCTPYMEHT MacTtep cBOAHBIX Tadaul. [lepen moctpoeHreM CBOTHOM TaOIUIIBI U3 UCTOYHH-
Ka JIaHHBIX 00513aTEJIBHO J0JIKHBI OBITh YOPaHbI IPOMEKYTOYHbBIE UTOTH U HaJIOKEHHbIE (QUIBTPBHI.

3anmycTuth MacTep CBOIHBIX Ta®JIMII MOXKHO IyTeM BbiOopa koMaHbl Jlannbie/CBoaHasi Tabauna. Ha skpane
MOSIBUTCS TIEPBOE AUAIOTOBOE OKHO MacTepa CBOAHBIX Ta0JuI M AuarpaMm — mar 1 u3 3.

o [Ilar 1. BeiOpats BapuaHT cO37aHUs TaOIHIIBI HA OCHOBE JaHHBIX, HAXOAAImuXcs B cnucke Microsoft Excel. Bun
C03/1aBa€MOr0 OTYETa — CBOJHAs Ta0IHIIa.

o [Ilar 2. BeiOpats 1uana3oH TaOIHIBI, €CIIA OH HE yKa3aH.

e [ITar 3. BriOpats Oyaymiee pacroyioxKeHHe CBOJHON TaOIHMIBI — HOBBIHM JucT (puc. 39). OnHako mepex TeM Kak
HakaTh KHONIKY ['0TOBO, Hamo HaxaTh KHONKY MakeT... (puc. 40). [lepersruBaem mbimikod none JlaTta peanxusa-
OMH B OTAENBHO CTOsIylo obnmacte Cmpanuya, none HammeHoBanue ToBapa — B oOmacte Cmpoka, moie
HaumenoBanue mara3zuna — B o0sacte Cmonoey, a none Beipyuka — B one /Jauusie.

3ameuanue: Jlns nons Belpydka aBromarnuecku BeiOMpaercst Tl onepauuun — Cymma (T.K. popMaT JaHHOTO MO —
YUCJIOBOM).

J— |Hanneuai
Harta peanuzaumu

[-TRaHHua] aWMEeHOBaHWE MarazuHa Cro -
MOMECTHTE TARMHLY B: HaumeHoeaHue TOBapa -_-

5" HoBLIA TMCT -

e =
CYLWECTEYHILKH MCT - Cy:lcn(a ,ﬂgHHble Kon-Bo
s Cywws 1o nono B (e )
ANA co3AaHMA TaBMMUE! HaXMHTE KHonky "ToTosa". C MMa N0 NoNko Bunm & -
e

OapaMeTpel... OTHEHS I < Hazaa | Aznee = | CoToBo I

N N Pucynok 40 — Hactpoiika oGiacteii CBOTHOM TaOIHIIBI
Pucynok 39 — Tpetuii mar mocTpoeHus CBOIHON

TaOJIHMIBI
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[To 3aBepIeHHIO TPETHETO IIara Ha HOBOM JICTE TOIY9aeTCs pe3yIbTaT, 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 — CBognas Tabnuna

s co3manus cBogHON Tabnumbel B Excel 2007+ HEOOXOAMMO BBIICIUTh NCTOYHHUK JAHHBIX M BHIOPATh KOMaHIY
Bceraska/Ta6aunb/CBogHast Ta0MIA.

B muanoroBom okne Co3maHme CBOTHON TaOJHIIBI HCOOXOIUMO IPOBEPUTH MPABUIBHOCTH BHIOOpA MCTOYHHKA
JTAaHHBIX ¥ YKa3aTh JUCT PACIIONOKESHUS CBOTHON TaOIIUIIHL.

Ha sHOBOM nHICTE CchOopMuUpyeTCs MyCTOH MabIOH CBOAHOI TaOMHUIIBI, a CIipaBa OKHO JUIS €€ HaCTPOUKH (puc. 42).

Jamee moBTopsitoTcs Te ke meficteusa, uyto u Excel 2003.

Cnwvcok Noneil CEOAHOW Tabnuubl v x
B o0bpeanHEHHYIO TPYMITY sleeK Ha pabodeM JIHCTE C TEKCTOM -
«Ilepemawume crooa nona cmpanuyy MEPETATHBACTCS MBIII- BuibepyTe noss Ans AobaBseHIs B OTUET: =1
koil none [dara peanmzanum. Jlanee nepeTsruBaroTcs: 1oJie /|HanmenoBanue ToBapa
HaumenoBanme TOBapa — B oo6sacte Ha3zBaHus CTPOK, 110JIC v |HanmeHoBaHne MarazuHa
HaumenoBanue marasuHa — B obOmacts HammeHoBaHme v|Rara peanuzaum
€T0J010B, a noje Beipyuka — B nosie 3navenus. [Ipu 3tom, Kon-ao
B oOmactu 3HaveHust Ansd nonsd BeIpyuka aBTOMaTHYeCKH Lewa

v |BbipyuKa

YCTaHaABJIMBACTCA THUII ONCpallud — CyMMa. Ecmm JUIA IIOJIA
Bblpy'uca HY)XHaA HWHasA onepanus, Toraa, HICJIKHYB IO ITOJIIO

MepeTalyuTe NonNs Me: Ka3aHHBIMK HIKEe obnacTAmMi:
Cymma mo mosro Beipyuka, BeiOupaercs komanga I[lapa- perat Ay

o - W ©WILTP OTYETE 7] HazeaHwa cronbuoe
MeTpbl NoJiel 3Ha4YeHul. B oTKpbIBIIEMCSI 1MaJIOTOBOM OKHE
BBLIOMPAETCS U3 CIIMCKA HEOOXO0MMMast OMepaLys. Llata, pea ooy ) LG ORDHNE MOLTONHE
Bun u ¢hopma cBogHOM TaOIHIBEI H3MEHSIETCS HA pabodeM 14 HazsaruA crpok L ERELELE
JIUCTC aBTOMATHUYCCKH IIOCJIC BI:I60pa 1100010 ImapamMeTpa B HawMeHoBaHWe ToBapa 7 Cymma no nonw Beipyuka ¥

okHe Cmucok moJieii CBOJHOM Ta0JIMIIbI.
Pucynok 42 — HacTpoiika momneit cBOJHOM TaOIUIIBI

CHUCTEMA KOMITBIOTEPHOM AJITEBPHI MATHCAD

MathCAD sBnsieTcsi MaTeMaTHYECKUM PEAAKTOPOM, MO3BOJISIFOIIUM MPOBOAUTH Pa3HOOOpa3HBIC HAYYHBIC W UHXKE-
HEepHbIC pacyeThl, HAYMHAS OT 3JIEMEHTAPHOI aprudMETUKN U 3aKaHYMBAs CIOKHBIMHU PEATH3aLUsIMH YUCICHHBIX METO-
noB. OtimuurensHOi yepToit MathCAD o1 O0sbIIMHCTBA APYTUX COBPEMEHHBIX MaTEMATHIECKUX NMPHIOKESHUH SBIIS-
€TCsI €r0 TIOCTPOCHHE 10 MPUHIHUILY "YTO BB BUAUTE, TO U IMOITydUTE".

BakHO MOMHHTH, 4YTO MO YMOJYAHHIO BBIYUCICHUS B JOKyMEHTE MPOU3BOISITCS B PEXKHME PEaJbHOrO BPEMEHHU
(cBepxy BHHU3 U CJieBa Ha MPABO), T. €. KaK TOJILKO MOJIb30BATENb BBOIUT B (HOPMYITy ONEPATOp YUCICHHOTO WK CHM-
BOJIbHOTO paBeHcTBa, MathCAD mbITaeTcs BBIYUCIUTH 3TO BBIpaXKEHHE (M BCE OCTanbHbie (HOPMYIIbI, HAXOSAIIUECS
HUXKeE 110 TEKCTY).

Ilanean HHCTPYMEHTOB Maremaruka

[ToMuMO 371EMEHTOB YIpaBIICHHS, XapaKTEPHBIX Ul THIIMYHOTO TeKcToBOro penaktopa, MathCAD cuaGxen no-
MOJTHUTEIBHBIMU CPEJICTBAMHU JUIA BBOJA M PEAAKTUPOBAHMS MaTeMaTHYECKUX CUMBOJIOB, OJHUM M3 KOTOPBIX SBISETCS
oTtoOpakeHHas: Ha pucyHke 43 manenp nHcTpymeHToB Math (Maremaruka) — View/Toolbars (Bun/Ilanenu unctpy-
MEHTOB).

4 e 2 <E D ap @

Pucynok 43 — ITanens nHCTpyMeHTOB MaTeMaTuka
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[Tanens MaTemMaTHka npenHAa3HAUYEHa AJISI BBI30BA HA SKpaH CIIE AEBATH IaHENEH, C MOMOMIBIO KOTOPBIX, COO-
CTBEHHO, ¥ IPONCXOIUT BCTABKAa MAaTEMATHUECKHUX OTEPALUil B JOKyMEHTHI. UTOOBI BBI3BATH KaKyIO-THOO0 U3 HUX, HYX-
HO HaXaTh COOTBETCTBYIONIYIO KHONIKY Ha maHesn MaTemarnka. [lepeuncinM Ha3HaueHHE MaTeMaTHUECKUX MTAHENEH:
e Calculator (KanpKkynsTop) — CIIy’KUT U BCTaBKH OCHOBHBIX MaTEeMAaTHIECKUX OIEpalnii, OTy4niIa CBOE Ha3BaHUE

n3-3a CXOKECTH Habopa KHOIOK ¢ KHOTIKAMH THIIMYHOTO KaJIbKYJISITOPa;

o Graph (I'paduk) — 1 BCTaBKHU rpaduKoB;

e Matrix (Matpuua) — a7t BCTaBKH MaTpPUI[ 1 MaTPUYHBIX ONIEPaTOPOB;

¢ Evaluation (BeipaxxeHns) — 1151 BCTaBKH OIIEPaTOPOB YIPABJICHUS BEIYUCICHUSIMU;

e Calculus (Bbrumcienust) — a1t BCTaBKU ONEepaTopoB HHTETPUPOBAHUS, TUPPEepeHIUPOBAHNS, CYMMHUPOBaHHUS;
¢ Boolean (ByneBbl onepatopsl) — 1151 BCTaBKH JIOTHYECKHX (OyJIEBBIX) OIIEPaTOPOB;

¢ Programming (IIporpammupoBanue) — aist nporpamMmmupoBanusi cpeacrsamu MathCAD;

¢ Greek (I'peueckie CHMBOJIBI) — ISl BCTABKU TPEYECKIX CHMBOJIOB,;

¢ Symbolic (CumBomHKa) — I BCTABKH CHMBOJIBHBIX OTIEPATOPOB.

BBoa u perakTupoBaHue BbIpasKeHHU

Bo Bpems BBOJA M PEaKTUPOBAHUS BBIPAKEHHH HEOOX0AMMO 00pamaTh BHUMAHHE HA CIEMYIOIIHE JIEMEHThI HH-
tepdeiica MathCAD:

BBecTn MareMaTHieckoe BhIpaKEHHE MOXKHO B JJIOOOM ITycToM MecTe fokymMeHTa MathCAD. [yt aToro momecTute
BH3Hp B XKeJAeMOE MECTO JIOKyMEHTa, IEJIKHYB B HEM MBIIIBIO, M IPOCTO HAYMHANTE BBOAWUTH BBHIPAKCHHE, HAKMMAs
KJIaBHIIM Ha KiaBuarype. [Ipu 5TOM B IOKyMEHTE CO3/1aeTcsi MaTeMaThuueckas 001acTh, KOTopasi 00paMisieTcsi TOHKOH
CIUIOIIHOW YepHOil THHUEH.

[NokaxxeM HEKOTOPBIC CUTYAIUH IIPHU BBOJIC BBIPAKCHHUIA.

Ta6n1/1ua 4 — IlocnenoBaTenbHOCTD onepaunﬁ Ipy BBOJC U PCAAKTUPOBAHUN MATEMATHUICCKUX Bmpameﬂnﬁ

Hexoonan Onepano Pesynomam Hcxoonas Onepano Pesynomam
cumyayun cumyayun
3+3 B[ EYE) (5+3) 5 +3 EE) h-(5+3)
5+ 3 5+3 - 3 _ b :
j I+ 3
5+ (=D 5+ 34 5+B E[(Ea) 5+ -3
5+ 3 j+ i 5+ 5+ %

1 3
=73+ (,E,) HET =3+13 (,EL) HET
x=5+3 <]+ =D x= (3 + 3 x=p+3 <] {+) 5= (5 +3)
63+ 32 Del 69032 [-] 63 -3
63+ -2 650 p-2 [-] 63 -3
65— 732 6(3- -2 Dell 6-3 - 32

[Ipu BBOZE BBIpaXCHHS Ha)kKaTHE KIABHIIM <Ins™> MEHsSET HalpaBlIeHHE BBOJA CHMBOJIOB CIIEBa HANpaBO (YTOJOK
Kypcopa BBOJa CIpaBa) WJIHM CIIpaBa HaJieBO (YTOJIOK Kypcopa BBoaa ciieBa). IlomepeMeHHOEe Ha)xaThe Ha KIIABHITY

<Space> MPUBOJAUT K USMCHCHUIO o0bema O6paMJleHHOﬁ YacCTU BbIpaXX€HUA KypCOPOM BBOJIA.

18




Ol'lepaTOpLI YUCJICHHOI'0O 1 CHMBOJIBHOI'O BBIBOJA

JList TOro 4TOOBI MOKA3aTh YMCICHHOE 3HAUCHHE BHIPAKEHHS HEOOX0IUMO:

e BrecTtu BeIpaxkeHue;
o HakaTh 3HaK YMCICHHOIO paBeHCTBa «=» (maHes b KaabkyasTop).

IMpu HaxxaTHH KIABHIIM <=> 3HAK YHCJCHHOI'O PABEHCTBA MOSBUTCS B KOHIIE BHIPAKEHUSI BHE 3aBUCHMOCTH OT TOTO
rJie B 3TOT MOMEHT B BBIPaXXEHHH HaXOJHMJICS Kypcop BBOAA. B ciydae mpuCyTCTBUSI B BHIPQKEHUH HEM3BECTHBIX BEIIH-
YHMH Ha SKpPaHe MOSBUTCS coo0IeHue 00 ommobke (puc. 44).

Jyist TOro 4TOOBI MOKA3aTh aHATMTHYECKOE (CHMBOJIBHOE) 3HAYEHUE BRIPAXKEHUSI HEOOXOAUMO:
® BeecTu BhIpaXKeHUE;

o HaxaTh 3HaK CHMBOJILHOTO PaBEHCTBA «—» (MaHEb BhIuuciaeHus).

IMpu Haxkatuu koMOuHaIMK KiaaBuin <Ctrl>+<> 3HaK CUMBOJILHOTO PaBEHCTBA IMOSBUTCS B KOHIIE BBIPAKCHUS BHE
3aBUCHMOCTH OT TOTO TJI€ B 3TOT MOMEHT B BBIP@XKEHHH HaXOMIICSA KYpCOp BBOJA.

CHMBOJIbHOE BBIYKCIICHHE HCIOJB3YETCsl MPH ONPEACICHHH HWHTErpalia WId MPOU3BOIHOM, 3JEMEHTHl KOTOPBIX
HAXOJISITCS HA TaHe Ty BbIuMCJIeHHsI, a TAKKE APYTUX ONepaluii, oreparopbl KOTOPBIX HaXoasaTcs Ha nanenu CHMBO-
Jmka. OMH U3 HUX, Harpumep orneparop Solve, HAXOIUT KOPHU ypaBHEHHS B CUMBOJIBHOM BHE (puc. 45).

5+3 3+3 B 5 2

— = 2667 — = = 2% =4 solve,x — | V2 |

3 3 a ';1_—.4'3_}
2p+ 4 2-a+ 4 6-

E 2 _ ' a a — oa isin[}:} — cos(x)

6 b b dx
s
| I1a NEpEMEHHAA HE ONPEJENEHA. j SiIlI:)E} dx — —CUSI:}Z:}
PucyHok 44 — ITpuMepsl HCTIOTB30BAHUS Pucynok 45 — ITpumepsr
OIIepaToOpOB BHIBOJIA CHUMBOJIBHOTO BBIBOJIA

®opMaTHPOBaHHe pe3yJbTaTOB

MathCAD BbIYHCIISIET BCE BBIPQKEHHS ¢ TOYHOCTBIO /10 20 3HAKOB, HO BEIBOJMT Ha SKPaH HE BCE 3HAUAIMeE IUQPHL.

VYcTaHOBHB yKa3aTelb MBIIIN Ha HY)KHOM YHCIIEHHOM pe3yJIbTaTe pacueTa, OTKPOWTE OKHO (hOpMaTHPOBAHHUS YUCET
Result/Format (®opmar/Pesynbrar) Ha 3aknagke Number Format (®opmar uyncna). B 3ToM okHe MOXXKHO BBIOpaTh
cnenyromire popmatel (puc. 46):

¢ General (OCHOBHOIT) — IPUHAT 10 YMOTYaHHIO. YHMCI0 3HAKOB TOCTe 3alsITON omnpexaensercs B myHkTe Number

of decimal pieces (Uucmo necITHIHBIX 3HAKOB).

e Decimal ([lecaTHuHbIN) — IeCATHYHOE MIPEICTABICHUE YHCET C IUIABAIOIICH TOUKOH.

o Scientific (Hayusrsrif) — ancima 0ToOpa)karoTcs TOIBKO C TOPSIIKOM.

¢ Engineering (mxeHepHbIit) — grcia 0TOOpakaroTCs TOMBKO C MOPSAKOM, KPATHBIM 3.

¢ Fraction ({poOHblit) — uncna oTroOpaxkaroTcs B BUJIE NPABUIIBHOM WIIM HENPaBUIBHOM APOOH.

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

Pucynok 46 — [TpuMepsl popmMaToB YHCICHHBIX PE3YIHTATOB

MOHO YCTaHOBHTH BBIOpAHHBIA (OpPMAaT Ui BCEX PE3YNIHTATOB B JOKyMeHTE. JJIsl 5TOro HEeOoOXOIMMO IIEpen
HACTPOWKO# GopMara BU3UP YCTAHOBHUTH Ha CBOOOJHOM MECTE JOKyMEHTa. BajkKHO MOMHHTE, YTO BBIOpAHHBIN (hopmar
MPUMEHHUTHCS TOJIBKO JUIS TEX PE3YJbTATOB, JUIS KOTOPHIX HE MPUMEHSUIOCH (hOPMATHPOBAHKE, OMUCAHHOE IMPEIbILY-
LAM CIIOCOOOM.

IIpucBoenne 3HAYEHMIT TepeMEHHBIM

3HaueHNsT IEPEMEHHBIM MIPHUCBANBAIOTCS C TIOMOIIBIO OTIEpaToOpa MPHUCBAMBAHMUS «:=», TIO CIIEAYIOMIEMY ITPAaBHITY:

HMS$ NlepeMeHHOM := BbIpa:KeHue

19



Oneparop «:=» yno0Hee HaOUpaTh C KJIABHATYPHI, HAXKaB coyeTanue Kiaasum <Shift> + <>,
ViMeHa nepeMeHHBIX MOTYT COCTOSITh M3 JIATHHCKHX, PYCCKUX, I'PEUECKUX U APYrUX OYKB M UQp, 3HAKOB MOIUEp-
KHBaHMSA «_ », IITPpUXa «'», CHMBOJIA MPOLEHTa «%», BBOJUMBIX C KJIaBHaTypbl (puc. 47).

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

Pucynox 47 — IIpuMeps! HCIIOIB30BaHUS ONEpaTOpa MPUCBAUBAHUS

MMmeHa nepeMeHHBIX HE MOTYT HAUYMHATHCS C UG PHI, 3HAKA MO TYCPKUBAHMS, IITPUXA, CHMBOJIA IPOIICHTA, HE MOTYT
BKJIIOYATH B ceOsT MPOOEITHI.

Ecnu BMecTO HEMpephIBHOW MEPEeMEHHOW HCIOJIb3YEeTCsl Psiji YMCEN, BBICTPOCHHBIX B MOPSIIKE BO3PACTAHHS WU
yObIBaHHsI, TaKas IEpEMEHHAst Ha3bIBACTCsI MUCKPeTHOMH. Onpeenenne JUCKPETHON MepeMEHHON UMeeT BHI:

M nepeMeHHoﬁ = nepBoe 3HAYCHHUE . . MOC/TIEAHEE SHAYCHUE
HMHA HepeMeHHOﬁ = nepBOC 3HAYCHUE, BTOPOEC 3HAYCHMUE . . [IOC/ICAHEE SHAYCHUE

JluckpeTHas mepeMeHHas (MIPUMEPHI WCIOIB30BAaHM KOTOPOW NMPHBENEHBI Ha PUCYHKE 48) MOXKET 3a1aBaTh Kak
LIeJIbIe, TAK U APOOHBIC 3HAUCHUS MIEPEMEHHOM, HO 0053aTEIbHO PABHOOTCTOSIIIKE APYT OT Jpyra.

x=1.3 v=13.7 z=1,4.7 1i=223.4
K= ¥= z= i=

1 1 1 2

2 3 4 2.5

3 5 7 3

4 7 - 3.5

5 o 4

PucyHok 48 — [IpuMepsI co3aaHus TUCKPETHOH TIepeMEHHOM

JIBoeToume — 3Hak quana3zona HEJIb3S HabupaTh ¢ KJIaBHATyphl, HAXKUMas JIBa pa3a KiaBuiry <.> (Touyka). Hamo Ha
KIIABHATYPE HAXATh KIABUITY <;> (TOUKA C 3aIATOI) M B MATEMAaTHIECKOH aHe u MaTpHma BeIGpaTh 3HAUOK |m..7]

Berpoennble pyHKUMi M pyHKIIUM N0JIH30BaTeEIs

MathCAD no3BosisieT HCTI0JIb30BaTh B pacueTax Kak BCTPOCHHbIE (QYHKIMHU, TaK U (YHKIUH, CO3J1aBaEMBbIE 110JIb30-
BaTeJeM.

[Moxyuuts moctyn k BcTpoeHHBIM (pyHkumsiM MathCAD MOXHO myTeM Ha)kaTHs Ha CTaHAApPTHOM MaHeIH KHOIKH
. B neBoif 4acTH OTKPBIBIIETOCS OKHA HAXOIATCS TPYMIBI (Kateropun) GyHKIui. [1[eqKkHyB MBINIBIO Ha JII000# 13
rpynn (GyHKLUHA, BBl YBUIUTE CIIpaBa MepevyeHb QyHKIUH, BXOIAMMX B OTY IPYIILY.

BcraBuTh BeTpoeHHYIO (DYHKIIMIO B BRIDAKCHUE MOYKHO uepe3 naHesis KaapkyasTop, yepes riaaBHoe MeHIO Beras-
Kka/®yHKIUS 11 HaOpaTh BPYYHYIO C KJIaBUATYPHI.

@dyHKIMs MoIB30BATENS CO3aeTCs BpyuHyHo. [Ipr 5ToM HE00X0IMMO MPHUAEP>KUBATHCS CIIEAYIOLIETO IpaBHIa:

uMs pyHKIMH(apryMeHThl) := BhIpaKeHHe

N
f{x) = sin{x) + 3 w_ lxyl=x +35 vida,b.c)=2a +53b+c

Pucynok 49 — [IpumMepsl CO31aHMS TTOTB30BATEIBLCKUX (QYHKITHI

Vmena QyHKUuMit CO3MAF0TCS IO TEM K TPABUIIaM, YTO U UMEHa IIEPEMEHHBIX.

@DyHKIKH TT0JIb30BATEIsI MOXKHO CO3/1aBaTh Kak HA OCHOBE BCTPOSHHBIX (DYHKIIMH, TAK U yXKe CO3/IaHHBIX MMOJIhb30Ba-
TeNnbCKUX QyHKIHMI 1100 nx KoMOnHami (puc. 49).

Hanpumep, amst co3naHust pa3BeTBILIOIUXCS (HYHKIHA HCTIONIB3YeTCs] BCTpOeHHas GyHKIHA «if» (aHanor GpyHKIHMN
ECJIN() — Excel) (Tabnuna 5).

Tabmuna 5 — IIpuMepbl co3iaHus pa3BeTBIAIONINXCS QYHKIMH C TOMOIIBIO BCTPOSHHON QYHKIMHU «if)»

Pazeemenaowanca gynkyus Jucmunz 6 MathCAD

2 x, g | b
OE {jr; =0 £(x) = iflx < 0,255
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=
i

=1 0

g,

T .
£(x) = iflx < 025 iflx < 3 7 F))

I
w o
[ £
[

Wy

IHocTpoenune miockoro rpaguka

JIy1s mOCTpOCHMUS TUTOCKOTO Tpaduka QYHKIMH CICAYET:

® YCTAHOBHUTH BU3UP B TO MECTO, IJIC JIOJKCH MOSIBUTHCS rPpaduK;

® Ha MaTEeMaTHYECKON IMaHeN! MIETKHYTh MBIIIbI0 1o kHonke I'padmk. Ha manenn I'padux — X-Y Plot (I'padux
X-Y);

TPaHMIBI 110 OcH Y 1 4—— QyHKIHA rpaHuLbl 110 ocu X

n
L
A

' 4 /
A \.\ aprymMeHT
m byHKIIAN

Pucynok 50 — I1Ta6moH A1 TOCTPOCHHUS IIIOCKOTO Tpaduka GyHKIUT

® B MTOSBUBIIIEMCS HA MECTE BH3Upa MAOJIOHE TUIOCKOTo rpaduka (puc. S0) BBECTH Ha OCH a0CIMCC MMS apry-
MEHTa, Ha OCH OpJMHAT — UM (QYHKIIH;
 IIEITKHYTh MBIIIBIO BHE I1a0I0Ha Tpaduka.

Ecnu nuama3oH 3HaueHWi apryMeHTa He 3a[aH, 10 yMOJYaHHIO rpaduk OyAeT MOCTPOEH B JUANa30OHE 3HAYCHUH
aprymenTa ot —10 g0 10.

Ecnu BBecTH Ha ocsIX OpJuHAT M abCIcC MMeHa NBYX (DYHKLMH OJHOTO apryMeHTa, Hanpumep x(2) u y(t), To oyzner
oTo0OpakeH NapameTpudecKuil rpaduk GpyHKINH.

YT0o0ObI Ha 0IHOM IIA0JIOHE Pa3MECTUTh HECKOJIBKO IpadKoB, Ha 0, HAOpPaB Ha OCH OPJIMHAT UMSI IIEpBOW (YHKIIHH,
HaKaTh KJIABUIY 3aIsiTOl (YrojoK Kypcopa IpH 3TOM 0053aTeNbHO JIOJDKEH HaXOJUTHCS B KOHIIE UMEHH (DyHKLINM).
B nosiBuBIIEMCST MapKepe BIMIINTE UMSI BTOPOH (GYHKIUH U T. 1.

Ecnu nBe GyHKIMM UMEIOT pa3Hble apryMeHThl, Harpumep, f1(x) u f2(y), TO Ha OCH OpJAMHAT HY)KHO BBECTH (4epe3
3aIITy1I0) UMeHa 00enx (pyHKINI, a Ha ocH abcuucce (Takke uepes 3aIsITyi0) — IMeHa 000X apryMeHTOB, x u y. Torna
nepBbIi rpaduk OyaeT MOCTPOESH JUTsi MepBOi (QYHKIMHU IO TIEPBOMY apryMEHTY, a BTOPO# rpaduk — Juis BTOpoil GpyHK-
IIH TI0 BTOPOMY apTyMEHTY.

[Moxaxkem mpuMep mocTpoeHHs TpaduK GYHKIUN OJHOW MEpEMEHHOMH sin(x) B quama3zoHe x oT 0 1o 4 W IOTOIHU-
TEJILHO Ha TOM K€ I1a0I0He 0TOOpa3uM ABE TOUKHU NMpHUHALIeKamue GyHKuuu sin(x) npu x=2 u x=3.

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

Pucynox 51 — IIpumep co3aHusi HECKONBKUX (QYHKIMH HAa OJJHOM IIa0JI0HE

[Mpn peannzanum takoro npumMepa (puc. 51) HeoOX0TUMO M3MEHUTH HACTPOWKHM rpaduxoB (yHknumit. ns storo
cjenaiTe IBOMHON MIETYOK MBILIBIO B M0JI€ MIa0JIOHA — OTKPOETCSl OKHO (hOPMaTHPOBaHUS rPadHKOB.
Ha niepBoti 3aknaznke Ocu X, Y BoiOepure oo OTodpakeHue oceii — 1o HEHTPY.
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Ha Bropoii 3akmanke TpaccupoBka s TpeX (YHKIUH YCTAaHOBHTE CIEIYIONINE HACTPOWKH, TMOKa3aHHBIC Ha
pHCYHKe 52:

UacTota WwpmHa TonwmHa
(Ofo3HaYeHWE B NETEHOe CHMBONOE Cimeon CHMFIEFDJ'IEI MaHwA nml;l_i"'w Upet | Tun |[COce
KprsaA 1 1 1|— 1 NAHIAK Ay
KPWBERA £ 11 O 1 1 TOYKM Y
KPWBEA 3 1 © 1 1 TOUKM Y

Pucynok 52 — ®@parmenr 3aknanku TpaccupoBka AuanoroBoro okaa @opmMarupoBaHus rpadukon
JeiicTBusi HaQ MaTpUUAMU

UToOb! OnpeeuTh BEKTOP WM MaTpHILy, CIEIyeT:
® 3arucaTh UMsI MATPHLIBI, BBECTH ONEPATOP NPHCBAUBAHUS «:=»;
e Ha naHesi MaTeMaTHKA HAXaTh KHOIIKY ¢ n3o0paxeHreM mMatpuipl. OTkpoercs naHeab MaTpuna, Ha KOTO-
POl HY>KHO BHOBb Ha)KaTh KHOIIKY ¢ M300pa)keHMeM Matpullbl. Ha 3TOT pa3 oTkpoeTcs AnajloroBoe OKHO, B KOTO-
POM HaJI0 BBECTH YHCJIO CTPOK M YHCIO CTOJOIOB MaTpHubl U HaxaTh kKHonky OK. Ha skpane mosiBuTcs 1maGinoH
Marpuibl. To ke eiicTBUE BhI3bIBACTCS HAXKaTHEM KOMOMHaMy kiapuil <Ctrl>+<m>;
® KaK/IbI MapKep CHMBOJIA B IA0JIOHE 3aMOTHUTH YHCJIAMH I OYKBEHHBIMHU BBIPA)KCHUSAMHU.
Jloctyn K m000My 3JI€MEHTYy MAaTpHUIBI MOXKHO IMOJYy4YWTh, 337aB MMsI MaTpUIBI C IByMs HHAeKcamu. [lepBbrit
MHJIEKC 0003Ha4aeT HOMEP CTPOKH, BTOPOI — HOMep cToibma. [Ipon3BONBHBIN 3IEMEHT BEKTOPA 3a/1acTCsl OAHUM HH-
JIEKCOM.

i=0.2 j=0.2

20 0%

A4 =3 A=(33) B,.=2 B=020

. ] f\"ul ;‘-,_I} D 2’_,1"-
= 7 a2 3 2
:‘LI'J. ) A= 333:

Sl (33 3)

3337 B =3 BE=333

A =1 A=|222 V33 3)

2.] .

111

. / 23 3"
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Pucynox 53 — IIpumMep UCHOIb30BaHUS UHEKCOB MAaCCHBOB

Jlnst Habopa HMKHETO MHIEKCa MOXKHO HIEIKHYTh Ha KHonke Subscript (Munekc) Ha nanenn MaTpuua, HO JTydine
UCIIOJIb30BaTh KJIaBHIIY <[>, Tak Kak IpH padoTe ¢ MaTpUIIAMHU CTABUTh HIDKHUN MHAEKC IPUXOIAUTCS OYEHb YacTo.

Hymepauus snemMeHTOB MaccuBa (BEeKTOpa WIIM MaTpHIbl) MOXeT HauuHaThes ¢ 0, 1 wiu ¢ moboro Apyroro ducia
(TTOJIOXKUTENBHOTO WM OTPHUIATENbHOTO0). [lopsiikoM Hymepanuu 3JI€MEHTOB MAacCHBa YINPaBiIAeT BCTPOSHHAs Iiepe-
menHasg ORIGIN. ITo ymomaanuro ORIGIN = 0. OTo 03HauaeT, 4To MepBEIi AIeMEHT MaccuBa uMeeT Homep 0.

UroObl HyMepamus 3JIEMEHTOB BEKTOPOB M MaTpHI[ HauWHAJIach, KaK OOBIYHO NMPHHUMAETCS B MaTeMarHke, ¢ 1,
HY>KHO TIepe/i BBOJIOM MaTpHIIH, a JIydIle B Hadaie JokymeHTa, Hanedyatats ORIGIN:=] (Bce OyKBHI IpOMIICHEIE).

231
A=4356 ORIGIN = 0 A =5 A, =8
\7 8 9) '
ORIGIN = 1 A=t Ay =4

Pucynok 54 — Ilpumep ucnonb3zoBanus cucreMHoit nepemenHoin ORIGIN

Omneparu CJI0KCHUS, BBIYUTAHUS ¥ YMHOKCHHUS BBIMOJTHSIIOTCS TEM K€ CITOCOOOM, YTO U HaJl OOBIYHBIMHU ITEPEMEH-
HbIMU. [ omepanmii TpaHCTIOHHMPOBAHUS, OOPAIICHUS M BBIYHUCICHUS OIPEICIUTENS MATPHUIBI €CTh CICHUANbHBIC
9JIEMEHTEI, PACIIOJIOKCHHBIC Ha MaHeu MaTpumna.

Hcnone3ys cumBos CToJIOEN MATPUIBI MOXKHO MOJYYUTh JOCTYI K YKa3aHHOMY CTOJIOIY MaccuBa. YToOBI mOy-
YHUTh JOCTYN K CTPOKE MATPHIBI HEOOXOIUMO MPEABAPUTEILHO TPAHCIIOHUPOBATH MATPHILY, & 3aTeM HCIOIb30BATh
cumBoa CToJi0eny MaTpULbI.
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Pucynok 55 — Ilpumep ucnonb3oBanus cumBoia CToaden MaTpuubl ¢ nasenu Marpuna

@OyHKIMHU AJ5 padoThbl ¢ MACCUBAMU

Tabmuna 6 — [IpuMepbl NCTIONB30BaHMST BCTPOCHHBIX (DYHKIMIA IPH paboTe ¢ MaCCHBaMHU

Dynkyus

Onucanue

Ilpumep (nucmunz MathCAD)

augment(A,B)

dbopmupyeT Matpuily, TIAe B
MIEPBBIX CTOJIOIAX pacIoJia-
rafoTCs JJIEMEHTHl MaTPHIIBI
A, a B IOCIIETHUX MaTPHIIbl B

stack(A,B)

¢dopMupyer marpuiy, riae B
HNEepBBIX CTPOKaxX pacrmoara-
I0TCSI QJIEMEHTBI MaTpHLBI A, a
B IIOCJIETHUX MaTpHLb! B

stack(A,B) = _
e

\7 8)

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

(dbopmMupyer MaTpuily, KoTopas
SIBIISICTCS. OJIOKOM MAaTPHIBI A,
PAcIOIOKEHHBIM B CTPOKax
OT ir JI0 jr ¥ CTOJIONAX ic OT jC

min(A)

onpeacaiaeT MHUHHUMaJIbHBINA
9JICMCHT MacCHBa

max(A)

onpeacaiaeT MaKCUMaJIbHBIH
9JICMCHT MacCHBa

mean(A)

ompejensieT cpeaHee apupme-
THUYECKOE JIEMEHTOB MaCCHBa

rows(A), cols(A)

onpeaciiaeT KOJIMYECTBO
CTPOK WJIN CTOH6HOB MaccuBa

ZZZ 1:[

ompenesieT CyMMY WIH TIPO-
W3BEJICHWE N DJIEMEHTOB ap-
TyMeHTa

Pemienue cucreM JUHeHHBIX ajredpandeckux ypapuenuii (CJIAY)

[TocnenoBarensHOCTD AeiicTBuit npu perernn CJIAY ¢ momompto 610ka Given..Find:

® 33]aTh HAYAIbHbIE MPUOIHKSHMS [Tl BCEX HEM3BECTHBIX, BXOSIINX B CUCTEMY;

e HarreyaTaTh KiodeBoe cioBo Given (Jlano). Y6eaurecs, 4To MpH MeyaTH Bbl HE HAXOJIUTECh B TEKCTOBOM 00ma-
ctu. Ecru Haxath kiaBuiry mpo0ena, TO MaTeMaTHYeCKOe BBIPAKEHHE CTAHOBUTCS TCKCTOBOW OOJIACTBHIO M CIIOBO

Given nepectaer BoO

CIIPUHUMATBHCS KaK KIITOUCBOC;

® BBCCTU YpaBHCHUA U HCPABCHCTBA. Memay JIEBO# U npaBoﬁ YacTAMU YpaBHCHUA NOJIKCH CTOATH 3HAK JIOTHUYC-
CKOr'o paBCHCTBA. BBecTu ero MoXHO ¢ IMaHEIH ByJIEBbI oneparopbl 6o HCIOJIb3YsL KOM6I/IHaHI/IIO KJIaBUIII

<Ctrl>+<=>;

® BBCCTH JII000C BRIpaXKCHHE, cofepikariee ¢pyHnkuuio Find.

[Ipumep:

Ycnosue

{—Q'r—é-;.*zlﬂ

2:x+3-y=15

Pewenue (nucmunz MathCAD)
=1 v=1
Given
214+ 3vy=15 —B-x+ Gy=18
7z (x)  [0923)
| = find(x,v) | 1= N
Lyt Ly L4383)
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[MocenoBarenvHOCTh aAeicTBuid Tpu pemeHnn CJIAY ¢ momomibio oOpaTHOW MaTpuiel (puc. 56) coBmamaeT
C TIOCTIETIOBATEIBHOCTRIO AevicTBuid pu perennu 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 — Ipumep pemenns CJIAY ¢ momoinpto o0paTHoi MaTpuiibl U GpyHknuu Lsolve
Omnpenenenne HyJieil 1 IKCTPEMYMOB (PYHKIIUHN

Jlst Haxoxnenust Hyner ¢pyakunn B MathCAD ucnionb3yercs GyHKus root( ):

Root(pynkmnus, HavyajJIbHoe NPpUOJINKeHHe | , a - HAYAJI0 0TPe3Ka, b - KoHell oTpe3Ka] )

[epen HauasOM peleHUs KeIaTebHO HOCTPOUTD rpaduK (QYHKIMH, YTOOBI IIPOBEPHUTH, €CTh JIH KOPHH, T.€. IIepe-
cekaet s rpaduk ock abcuuce. HauanpHoe mpuOmmKeHne JTydile Bcero BeIOpaTh 1Mo rpaduky modike K 3HAUYSHUIO
KOPHSL.

B ¢yHkimuu root() mocraTodHO HMCIOIB30BaTh JBa INEPBHIX mapamerpa (puc. S7a). B satom ciyyae HeoOxommumo
NpeIBapUTEIIbHO 33/1aBaTh HA4YaJIbHOE MPUOIIIKEHHE.

Ecmu yxa3siBaTh B pyHKIUH root( ) Bce deThIpe mapamerpa (puc. 570), Toraa HagambsHOE MPHONMKEHHE TIpeIBapH-
TEIBHO MOXKHO HE 3a/1aBaTh, OTHAKO BHYTPH YKa3aHHOTO MHTEpBaja [a, b] ZOIKEeH OBITh MO1bKO 00UH HYIH (DYHKITHH.

a) | fme=x-5 6) [v® =sn(
x =2 x=root(y(x).x,3,4) =x=3142
x]l = root(f(x),x) =xl=-2236 Him
x =2 root(yv(x),x,3.4) = 7
x2 =root{f(x),x) =x2= 2236

Pucynok 57 — IlpumMepsI ncnoib30BaHus QyHKITUHN root( )
JIo1st Hax oK IeHUSI TOKATBHBIX dKcTpeMyMoB B MathCAD ucnionb3yroTcs GyHKIy maximize( ) 1 minimize( ):
maximize(umMsi pyHKIMH, APTyMEHTHI)
minimize(umsi pyHKIUHN, APTYMEHTHI)
Hcnonp3oBanue QyHkiuii maximize( ) v minimize( ) ananornuno gpyukun find().

KiroueBoe coBo Given MOXXHO OIYCTHTh — OHO HEOOXOMMO TOJIBKO MPH HAIMYHH OTpaHUYeHU (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 — IMpumep ucnonbp3oBanus GyHKIHH maximize( )
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A3BIK TPOT'PAMMMPOBAHUA VISUAL BASIC FOR APPLICATIONS
B MICROSOFT EXCEL

Visual Basic for Applications (VBA) — s13bIk nmporpaMMHupoBaHUs, BCTPOSHHBINH B TUHEHKY TIpriiokeHnidt Microsoft
Office n mpenHa3HaYeHHBIA I UX aBTOMaTH3aluu. biarogapst ero CpaBHUTEIBHOW JIETKOCTH OCBOEHUS, O(QHUCHBIC
MIPUIOKEHUS MOTYT CO3aBaTh JIaXke MOIB30BATENH, HE IPOTPAMMHUPYIOMIKE TPO(ECCHOHANBHO.

O06br9HO IporpaMMHBIH Kot VBA opraHn3yercs B BHIIE COBOKYITHOCTH MPOIETyp (MaKpOCOB), KaKAas U3 KOTOPBIX
MpeJHa3Ha4ueHa IS pelIeHus onpeaeNeHHol 3anaun. Hapsany ¢ mporenypamu, B si3pike VBA Taroke MOTYT OBITH CO-
3IaHBI K COOCTBEHHBIC (DYHKIIMHM, KOTOPBIE 3aTeM OYAYT UCIOIB30BATHCS B MIPOIIEIypax.

Be3onacHocTh MaKpocoB

Yrobsr BrIOUMTH, Makpockl B Excel 2003, HeoOxomumo BbIOpaTh MyHKT miaBHOoro MeHiO Cep-
Buc/Makpoc/Be3onacHoctb. B oTkphiBIIeMcs okHe Be30macHOCTh yCTaHOBHUTH IEpeKIiouaTeb YpPoBeHb Oe3omac-
HOCTH B nionoxxeHue Cpennsas wiu Huskas.

B Excel 2007+ mapaMeTpsl 6€30MTaCHOCTH MaKpOCOB MOYKHO M3MEHATH TaK:

¢ Ha Bruiagke Paspa6oruyux B rpynne Koa Haxxats kHonky bezonacHocrs makpocoB. Eciiu Bkinanka Pazpador-

YHK HE 0TOOpakaeTcs, HeoOxomumo Haxatb kKHomKy Microsoft Office, menxayts [Tapamerpst Excel, a 3atem B

kateropun OcHoBHbIe B paznene OcHoBHbIe mapaMeTpbl padoTsl ¢ Excel BriOpars mapamerp Iloka3siBaTh

BKJIaAKYy «Pa3paboTunk» Ha JieHTe.

¢ B kareropun Ilapamerpbl Makpocos B pazzene Ilapamerpsl MakpocoB BeIOpaTh BapHaHT OTKJIIOYHMTH Bee

Makpocsl ¢ yBeaomJienueM (ananor Excel 2003 — Cpennsist) wiv Bkiaounts Bece Mmakpocs! (aHanor Excel 2003 —

Huskas).

Eciu ycranosnena omuus Cpeansisi (Excel 2003), To mpu oTkpbITuu (aiina B IHAJOTOBOM OKHE HEOOXOIMMO
HakaTh KHONKY He 0TKJII04aTh MaKpOCHI.

Ecnu ycranosiena onuusa OTKJIIOYUTHL Bece Makpochl ¢ yBegomiaeHueM (Excel 2007+), To mpu oTkpeITHH pabounx
KHUT, COJIEpKaIllMX MaKpOChl, MAaKpOCHl OTKIIIOYatoTcss M Excel BBIBOANT mpemaynpeskaeHHe CHCTeMBbl 0€30IacHOCTH
0 TOM, YTO MaKpoc OTKJIIo4YeH. Ecian ecTh He0OX0ANMOCTD BKIIFOUYUTH MaKpOCHI, TO HaJ0 HMIEJIKHYTh CHAa4Yaja Ha KHOIKE
ITapameTpsl B CTpOKE MNpeIyNpekAeHHUA. 3aTeM B OTKpBIBIIEMCs IuaigoroBoM okHe Ilapamerpbl Ge3omacHocTH
Microsoft Office ycraHoBUTE NepeknouaTens BKIIOYNTH 3TO coAep:kuMoe U MIEIKHYTh Ha kHonke OK.

OueHp Ba)KHO IOCJIE STOTO 3aKPBHITh M CHOBAa OTKPHITH NaHHBIA (aiin. be3 atoro nmeicTBust Makpocsl OyIayT mo-
MIPeXXHEMY OTKJIIOUEHBI. Y CTaHOBJICHHBIH YPOBEHb O€3011aCHOCTH pacipocTpaHseTcs Ha Bee daitnsl Excel.

OTKkpbITHE U COXpaHeHHe MaKpocoB VBA

Hns orkpeiTust pepakropa wmakpocoB VBA B Excel 2003 HeoOxommmo BbeiOpath myHKT MeHio Cep-
Buc/Makpoc/Penaxrop Visual Basic, B Excel 2007+: Bxianky Pa3zpadorumk B rpynne Kox xomanny Visual Basic.
B o6enx cucremax 3TH ISHCTBHUA MOXKHO 3aMEHUTh KoMOMHanuei kiasum Alt+F11.

Pa6oune kuuru Excel 2003, copeprxamie Makpocsl, cOXpaHsroTcs B ainax ¢ pacmupennem XLS, a paboune kHU-
ru Excel 2007+: B ¢aiinax ¢ paciupennem XLSM. Ecnu takas pabouas xaura Excel 2007+ coxpansiercst B popmare
XLSX, 3aganHOM 110 yMOT4aHuIo0, To Excel coxparut pabouyro KHATY 6e3 MakpocoB. Eciu Hazmo coXpaHUTh MaKpOCHL,
To HaxkuMaeTca kHonka Microsoft Office, BeiOnpaercs nynkt CoXpaHUTh KakK U B IuagoroBoM okHe CoxpaHeHuHe
AokyMeHTa BbiOupaetcs Tun (aitna Kuura Excel ¢ moaaep:xkoii Makpocos (*.xIsm).

Co3pnanue Npoueayp U MaKpocoB

Ilepen Tem Kak BBOAWTH KOJ MPOTPAMMBI, HEOOXOAMMO BCTaBUTh MOIYNb B paboduyro KHUTYy. Eciu pabodas kaura
y’Ke UMEET JIUCT MOJTYJIsl, €0 MOXHO MCIOJIB30BaTh AJIsl HOBOTO Makpoca.

JJ1s BCTaBKH HOBOTO MOJYJISI, HAJIO BBIMOIHUTG CIIEIyIONUe JeHCTBUSA:

® BEIOpaTh B OkHE Project pabouyro KHUTY, KOTOpasi UCIOJIB3YETCS B TEKYIINI MOMEHT;
 BrIOpaTh komanay Insert/Module. B paGoueli kHHre OSBUTCS HOBBIH (ITyCTON) MOAYJIb.

Kaxnplit anemenT B okHe Project umeer onpenesieHHOE KOJUYECTBO CBOWCTB. 11l MOAM(HUKALIUK CBOWCTB HCIIONb-
3yetcs okHO Properties. UtoOb1 oToOpa3uts okHo Properties, Beioupaercs: komanna View / Properties Window wiu
HaxknMmaetcs kiaumia F4. B okae Properties oToOpaxaeTcst ClIICOK CBOMCTB BEIOPaHHOTO DIIEMEHTA.

Jiis n3MeHeHnsT IMEHH MOJYJII Heo0X0IuMo B okHe Project BEIOpaTh HYXHBIM MOIyITb, a 3aTeM B OKHE Properties
B cBoiicTBe Name yka3aTb ero HoBoe MMA. UTOOBI yNaiuTh HEHY)XHBIH MOMAYIb, HYXKHO IIEIKHYTh 110 HEMY IMpPaBOH
KJIaBHIICH MBIIHN B OKHE Project m B KOHTEKCTHOM MeHIO BBIOpaTh MyHKT Remove Module.... [lanee B muamoroBomM
OKHE Ha)XaTh Ha KHONKY Her.

IIponenypa MoxeT OBITH ABYX THUIIOB: MOANMPOrpaMMoii 11 pyHKIHEH.

IIponenypa-noanpoerpamMma — 3T0 HEYTO BPOJIE HOBOH KOMaH/Ibl, KOTOpast MOXKET OBITh BBINOJIHEHA JINOO 10JIB30-
BaTeseM, 1100 IpyruM MakpocoM. B paboueli kaure Excel MoxkeT conepkaTbesi MPOM3BOIBHOE YUCIIO TTOAIPOTPaMM.

IMoanporpaMmsbl Beerjja HAYMHAIOTCS € KIIFOUEBOTO cioBa Sub, mocie KoToporo ciiefyer uMst Makpoca (y KaxJIoro
Makpoca JIOJDKHO OBITh YHUKAJIBHOE UMS), a 3aTeM — rapa Kpymiblx ckoOok. (B aTux ckoOkax 3a1atoTcst apryMeHThI, HO
€CJIM y MOJIIPOrPaMMBbl HET apTyMEHTOB, OHH OCTAIOTCSI ITYCTHIMH. )
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Omnepatop End Sub rosopur 06 oxongannu noamnporpaMmsl. CTpOKH, 3aKIIFOYCHHBIE MEXAY STUMH ABYMS Oomepa-
TOpaMH, COCTaBIIIIOT TEJIO MPOIEYPHI FITH TEKCT MaKpoca.

BropsiM THIOM npouenypel VBA sBnsercs nmpouenvpa-gynkmus. OyHKuus Bcerga BO3BpaLAeT €AUMHCTBEHHOE
3Ha4YeHHe (Tak ke, Kak M 0ObrgHas QyHKIws padoueil TaOIUIBI), KOTOpPOE BHYTPH MPOIEAYpPHI IPUCBAUBACTCS NMEHU
¢ysxunn. OyHKINH TOA00HBI TOAPOrpaMMaM, HO HauWHAIOTCS KITI0YeBBIM c10BoM Function 1 3akaH4mMBaroOTCs orre-
patopom End Function.

Tabnuna 7 — [Mpumep co3nanus npouenyp B VBA

Tun npoyedypol Cunmaxkcuc Ilpumep

[Public | Private] Function umvs ([cnucox_ape]) [As mun] Public Function Fun F(x)

Dy [onepamopeut] 'Mponeaypa QyHKUMM
uMsl = gblpagicenue Fun F = 2 % x + 3

End Function End Function

[Public | Private] Sub wums ([crnucox_ape]) Public Sub Tab F()
IMoanporpamma [onepamopui] 'lponenypa OOANDOTRAarMME

End Sub Frnd Sub

3ameuanue: CnyxxeOHble cioBa Private u Public 3agator obnacTs BuAMMOCTH npoenyp u GpyHKuuit:
¢ Private nenaer 0OBbEKT HOCTYITHBIM TOJIBKO BHYTPH JIAHHOTO MOJYJIS;
¢ Public genaet 00bEKT JOCTYIHBIM U3 JPYTOTO MOJIYJIS.

[Ipumeps! mporenyp, MoKa3aHHBIE B TaOmuIe 7, comepkaT KOMMeHTapuu (Hanmpumep, « IIpomexypa QyHKIHN).
KomMmeHTapuu — 3TO 3aMETKH [T TOTO, KTO COCTaBIIAeT Ko mporenypsl, VBA ux urHopupyet. CTpoka KOMMEHTapHeB
HadrHaeTcs ¢ anoctpoda. KommerTapuii MOKHO MTOMECTHTH ITOCTIe JIFo0oro oneparopa. Jpyrumu crnoBamu, eciii VBA
BCTpEYAeT arnocTpod, OH HTHOPHPYET OCTATBHON TEKCT 3TOH CTPOKH.

Co3pats mabnoH npouenypsl tuna Sub nim Function Mo>kHO aBTOMAaTHYECKH:

® YCTaHOBHTH Kypcop B okHe Code;

e BpIOpaTh MyHKT MeHio Insert/Procedure...;

¢ B niosiBuBIIeMCs AuanoroBoM okHe Add Procedure B moie Name yka3ate uMms nporeaypst (6e3 npoOernoB u
ck000K), a B mojic Type yka3ats Tum npoueaypsl Sub (puc. 59) wmu Function (puc. 60).

Add Procedure @ Add Procedure ﬁ
Type Type
P Cancel VP Cancel
* Sub (" sub
" Function {* Function
" Property " Property

Pucynok 59 — ®opma 1t coznanus npouenypsl Sub Pucynox 60 — ®opma s cozpanus npouenyps! Function

B mponecce pabotel ¢ MS Excel yacto mpuxoIuTcss MHOTOKPATHO BBIMOJIHATH OJHOTHUIIHEIC IeicTBHA. B 3TOM Ciny-
Yyae pasyMHO CO3/1aBaTh MAKpOCHI C MOMOINBI0 Makpopekopaepa (Macro Recorder), T.e. criennaabHOTO CpeACTBa st
3amucu MakpocoB. [Tpu 3ToM Bce HEOOXOAUMBIE JICHCTBHUS 3aMMCHIBAIOTCS MPOTPAMMOI 3alFICH MaKpoca U mpeoodpasy-
FOTCSl aBTOMATHYECKH B KOMaHJHI si3bika VBA. PaboTa Makpopekopepa BO MHOIOM HATIOMHHAET 3aIKCh C TOMOIIBIO
00bryHOTO MaruuTo(oHa (nukrtodona). [Ipu 3TOM HepemMenieHne Kypcopa 1o JICHTe U paboyeii KHUT'M HE BKIIIOYAETCs B
3anmcaHHbIe KOMaHH. [lepen co3manreM Makpoca ¢ IIOMOIIBI0 MaKpOPEKOpAepa BayKHO 3HATE:

e Bce marm 1 KOMaHIpl, BBITOJTHSIEMbBIE MAKPOCOM, JOJDKHBI OBITh CIIAHUPOBAHBI MIEPE]l 3aMMChI0 WM HAIMMCAHUEM
Makpoca. Ecim npu 3ammcu Mmakpoca Oblia ToIymieHa OImuoKa, CIeTaHHbIe UCIIPABICHHS TakkKe OYAyT 3amrcaHbl.
e VBA XpaHUT Ka)K/Iblil 3alIMCaHHBII MaKpOC B OTAEILHOM MOJYJIE, IPUCOCIUHEHHOM K KHMTE.

ITopsinox 3amucu makpoca:

1. Beibpate xomanny HauaTts 3anuchk (B Excel 2003: m.m. CepBuc/Maxkpoc, B Excel 2007+: Bkinanka Pa3zpa6or-
yuk B rpymie Kon).

2. B mosiBUBIIEMCS AMATOTOBOM OKHE 3anuce mMakpoca:

e B rosre MiMs Makpoca BBECTH MMS I MaKpoca, KOTOPOE HE JOJDKHO HAYMHATHCS C IU(PHI, HE TOKHO MMETh
po6eJI0B M CHMBOJIOB ITyHKTYAIlHH;
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¢ B rosie CoyeTaHue KJIABHUII IS TOTO YTOOBI 3aIyCKaTh MAaKpOC C IIOMOIIBIO COUETAHMNS KIABHII, BBECTH OyKBY
(momyckaercs ucnonp3oBanue codetanuii CTRL+ OykBa (mnst crpounsix OykB) mimm CTRLASHIFT+0ykBa (st
MIPONHCHBIX OYKB), T1Ie OyKkBa — Mo0ast OyKBeHHAs! KIIaBHIIIA Ha KJIIaBHATYpeE);
o B mosie COXpaHUTh B: BBIOpATh KHUTY, B KOTOPO# TpeOyeTrcss coxpaHUTh Makpoc (JImuHas KHMra MakpocoB,
Hosas xaura, O1a KHHTA);
¢ B nosie Onrcanne MOXHO, HO He00sS3aTeIbHO, BBECTH HEOOXOJUMBII TEKCT I KPATKOTO ONMMCAHKE MaKpoOca.
3. ITocne naxkarus kaonku OK, Excel 3amyctur makpopekopaep 1 0Toopa3ut naHesnb "OCTaHOBUTH 3aIKCh".
4. BBINOIHUTE MAKPOKOMAH/IBI, KOTOPBIC HY>KHO 3aKcaTh (JJIsI TOTO YTOOBI IPEPBATh BBHITOJHCHHE MAaKpPOCa, HAJIO
HaxkaTh KHOIKY ESC).
5. HaxaTh KHOTIKY |l OCTaHOBUTH 3armcr)| Ha TIaHeJIn HHCTPYMEHTOB "OCTaHOBUTH 3aITUCh".

BrinoJsiHeHHe mpouexyp U MaKpoCcoOB

[epen nucnonb3oBaHNEM nPOUEOYPbI-hyHKUuU 00S3aTENEHO HY)KHO 331aTh B CKOOKaxX 3HAUYCHHSI BCEX apryMEHTOB.
Tak, ¢pynkiuio VBA (Fun_F(x) B Tabnuiie 7) MOXHO MCIOJIB30BATh!
e BEI3BaB U3 Jpyroi npouenypsl VBA (Hanpumep, y = Fun_F(4));
® BBECTH B SUCHKY pabodero JmcTa TOYHO TaK K€, KaK W o0y BcTpoeHHyIo (pyHKuio Excel, Tonmpko Haxoms-
mryrocs B kareropun "OrmnpeneneHHble mois3oBateneM” (puc. 61);
¢ BbI3BaB 13 OkHa Immediate.

Bl - fe | =Fun_r(B1)

A B C D E

1 |x= 4 Y= I 11_|

Pucynox 61 — Hcnonb3oBanue Gpynxunu Fun F(x) Ha paboyem sucre

IIpoyedypvi-noonpozpammut 3ayCKAIOTCS IPYTUMHU CTIOCOOaMU:
1. 3amyck u3 pabouero nucra Excel. B atom muamoroBom okae Makpoc BEIOpaTs U3 CIiMcKa UMs HYXXHOH TOIIpo-
TpaMMBI U ENKHYTh Ha KHOMTKE BBIMOMHUTS. J{J151 OTKPBITHS AUAI0TOBOrO OKHa MaKpoce MOYKHO BOCIIOB30BaThCS
komOuHarment krasumt ALT + F8 nnn BEITOTHUTE KOMaHLY:

v Excel 2003: MaKpochl... 13 yHKTa r1aBHoro Menwo Cepsuc/Makpoc.

v/ Excel 2007+: Makpochl Ha Bkiajake Paspa6oruuk B rpynne Koa.
2. 3anyck u3 okHa Code penakropa VBA. IlomecTuts Kypcop rie-HHOYIb B KOJI€ MAaKpOca M BBIIOJHHUTH OJHO M3
TIPEI0KEHHBIX TEUCTBUM:

v/ BBIOpATh MyHKT raBHOro MeHio Run/Run Sub;

v/ HaXaTh Ha MUKTOrpamMMy Run Sub maremn uactpymentos Standard — *

v Haxath kiasunty F5.
3. Br13oB u3 apyroii npouenypsl VBA (nanpumep, Call Tab_F nnum npocto Tab_F).
4. 3amyck u3 okHa Immediate.
5. Ilpouenypsl (B TOM 4HCIIE U MAKPOCHI) MOXHO 3aKPEIHTh!
v/ 3a KHOTIKOM Ha paboueM JIHCTE;
v 33 NMKTOrPaMMOM Ha UMEIOILENCS aHeIM MHCTPYMEHTOB WM Ha HOBOM (11 Excel 2003);
v/ 3a KOMaH10} B m000M nyHkTe MeHto (s Excel 2003);
v/ B BUJIE KHOIIOK Ha JIEHTE WM NaHesu ObicTporo gocryna (Excel 2007+).

Microsoft Visual Basic

[Ipu BBITOTHEHHH MAaKPOCOB MOTYT BO3HHUKHYThH OMIMOKH, OTIMYHBIE OT
CHUHTaKCHYECKNX, — OIIMOKK BBINOJIHEHUS. Takue omuOKM MOXKHO OOHapy- Run-tme error '11"
JKUTH TOJBKO B MPOLIECCE BBIMTOJIHEHHUS MTPOLIEAYPHI. OOBIYHO TaKHE OLINOKHU ErEmigase
BBIMOJIHEHHS TIPUBOJIAT K ocTaHOBKe mporeayp VBA. Ilpu 3tom oroOpaka-
€TCsI TUaJIOTOBOC OKHO C COOOIICHHEM, B KOTOPOM YKa3bIBACTCS HOMEP
OIIUOKH U KpaTKoe ee onucanue (puc. 62).

B sTom okne kHomka End mpekparaer BeinosaHeHue npoieaypsl. Hlen-
JoK Ha KHOmKe Debug mepeBOIWT BEIIONHAIOUIYIOCA MPOLEAYPY B PEKUM
[pepbIBaHMs, YTO MO3BOJSET B OKHE KoJa peaakTopa VBA BHecTu ucnpas-
JICHHUS B TOT OIEpaTop, I/ie BO3HUKIA JaHHAS OIIHOKA BBITIOJHEHUS, a 3aTeM MPOJOJDKUTH 0o 3aBepmuth (Run/Reset
i Ha Reset maHen HHCTPYMEHTOB) BBHITIOJTHEHHE TIPOTPAMMBL.

Pucynox 62 — Coo01ienue 06 ommoxe

BBoa-BbIBO JaHHBIX HA Pa0OY Ml JTUCT

VBA — 5T0 00BbEKTHO-OPHEHTHPOBAHHBIH SI3bIK IPOTPaMMHUPOBAHUSL. ITO 03HAYAET, YTO OCHOBHBIMH €TO JJIEMEHTa-
MU SBISIOTCS 00BeKTHl — paboune kHurH (Workbook), padoune muctel (Worksheet), sueiiku nnm auamna3oHsl seex
(Range, Cells), nnarpammsl (Chart) u ap. DT 00bEKTH PacIoNOKEHBI B HEPAPXUIECKOM TOPSTIKE.
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HaGop ogHOTHUIHBIX 0O0BEKTOB Ha3bIBAaeTCs KOJUICKIMEH. Hampumep, KOJJIEKIUs BceX 00BEKTOB pabOYUX JINCTOB
(Worksheet) nazpiBaercst Worksheets. O0paTtuTbcs K OTAEIPHOMY 00BEKTY KOJUIEKIIMHA MOYKHO, UCIIONIB3YS MTOPSAKO-
BB HOMEp WM CChIIKK. Hampmmep, ecnmm B pabodeld kHUre ecth Tpu padoumx smcra: Jlumerl, JIuer2 u Jlucr3,
TO K 00BEKTY KOJUIEKIHU pabounx JucToB JImeT2 MoxxkHO oOpatuthes Tak — Worksheets(" JIner2'").

s BBIOOpa 00BEKTa, ¢ KOTOPHIM MPEACTONT AajbHEWIIas padoTa, HEOOXOIUMO UCIIONB30BaTh MeTox Select. Me-
TOJX — 3TO JACHCTBHE, MpUMEHEHHOE K 00bekTy. Tak, Hampumep, 4ToOBl BEIOpaTh pabouuii muct JIuer2 (caemaTs ero
aKTHBHBIM), HEOOXOJMMO 3aIicaTh B Makpoce cieayronyto komanny — Worksheets("JIner2').Select.

Jnst oOpareHus K onpeaesieHHoi selike pabodero Jymcra HeoOXOOMMO HCIIONB30BaTh cBolicTBa Range(“adpec
suetixu”) wn Cells(nomep cmpoku sueiiku, Homep cmoabya siueiku). C TOMOIIBIO 3TUX CBOWCTB MOXHO IEpeIaBaTh
3HA4YEHUS IEPEMEHHOMN B sUEHKy U U3 siueliku — mepeMeHHo. [Ipumeps! mpuBeaeHs! B Tabnuie 8.

ITpu ncnonb30BaHUM B BEIpaXKeHUHU Oe3 ykazaHus koopauHat cBocTBo Cells 00pexTa Worksheet onpenenser nua-
1a30H, BKJIFOYAIOLIMH Bce siueiiku JanHoro pabodvero yimcra. CoBmectHoe neiictue Cells u metona Clear nossossier
OUYHNCTHTH COACPKUMOE BCEX sSUeeK aKTUBHOTO pabouero imcta. Hampumep, Cells.Clear.

Tabmmna 8 — [Ipumepsr ncnonp3oBanus cBoiicTB Range u Cells

[IpucBouts nepemennoit f 3nauenue u3 | BreBecTn Ha pabounii ucT B stueiiky B3
Ycnosue: N 2
staetiku C2 paboyero JimcTa pe3yNbTaT BhIpaxeHus 27-1
— B & f= Range(“C2”) Range(“B37) =22 - 1
= . Wi Wi
3 3 f=Cells(2,3) Cells(3,2) =272 -1
Pezyromam: f=4 B sueiixe B3 uucno 3

I[na.noromﬂe OKHa

B VBA ectp e ¢pyakmmn — InputBox u MsgBox, koTopsie MO3BOISIOT 0TOOpaXkaTh MPOCTHIC AUATOTOBBIC OKHA.
OTH IUajIoroBbIe OKHA MOJKHO BHIOM3MEHHTH HECKOJIBKAMH CIOCO0aMH, HO, KOHEYHO, OHH HE MOTYT COJEpIKaTh BCEX
TeX OMINH, KOTOPBIE TOCTYITHBI B CO3/IaHHBIX MOJIH30BATEIIEM THAIIOTOBBIX OKHAX.

B kpatkoit popme pynkius VBA InputBox, npennasHaueHHas I BBOJA 3HAYCHUH IMEPEMEHHBIM, UMEET CIIedy-
FOIIIUM CUHTAKCHC:

InputBox(cooduenue |,3az01060k] [,n0_ymonuanuw))

Haznadenue apryMeHTOB:

v’ coobwenue — TEKCT, 0TOOpaKaeMblil B OKHE (00SA3aTeNbHbINA apryMeHT);

v’ 3a201060K — TEKCT, KOTOPBIY MOSIBJIAETCS B CTPOKE 3arojiOBKa OKHA (HE00sS3aTelIbHbIM apryMeHT);

v’ no_ymonuanuio — 3HaYEHHE, OTOOPAXKAEMOE B OKHE BBOJIA 10 YMOJIYAHUIO (HEOOA3aTEbHBIH apryMEHT).

B crenyromem npumepe ¢pyakuns InputBox npenaraer moap30BaTeNio BBECTH 3HAYCHUE TIEPEMEHHOM X.

"non

x = InputBox("BBequTe 3HaueHue X", "BBO 3HAUCHUH")

[Tpu BeIMonHEHNN 3TOTO orepaTopa VBA Excel BRIBOIUT Ha 3KpaH . . =)
JMANIOTOBOE OKHO, TIOKa3aHHOE Ha pUCyHKe 63. CleayeT 3aMeTHTh, 9T0 bR
B JaHHOM MNPUMEPE MCIOJIb30BAHBI TOJBKO /1BAa MEPBBIX apTryMeEHTa, BECAUTE JHaERHEX
napaMmeTp no_ymonuaxulo He ykazaH. Korna monp3oBaTenb BBEIET Cancel

HEKOTOpOe 3HaueHue M IesikHeT Ha kHonke OK, 310 3HadeHue Oynet
IpucBOeHO nepeMeHHo x. Oynkuus InputBox Bcerna BosBpaaer |
CTPOKY (TEKCT), MO3TOMY MOKET BO3HMKHYTh HEOOXOJMMOCTbH B IIpe- )
00pa30BaHUM pe3yjbTaTa B YHCIO. [ 3TOro He0OXOAUMO BOCIIOJNb-
30BaThCs pyHKIMEH Val, koTopas mpeoOpa3yeT TEKCT B YHCIIO:

Pucynox 63 — JluanoroBoe 0KHO (I)yHKIII/iI/I
InputBox

x = Val(InputBox("BBeaute 3HaueHme X", "BBOJ 3HAUCHUIT"))

Ecnu B kauecTBe mapamerpa no_ymoauanuio 3a1ath 3Hadenue 3.5 (T.e. x=3.5), To koj OyIeT BITIISIETh TaK:
x = Val(InputBox("BBeaute 3HaueHme X", "BBOI 3HaueHmit", "3.5"))

Oynkmus VBA MsgBox — 3To BeckMa y00HOE CPeICTBO IS TOTO, YTOOBI 0TOOPa3UTh HA SKpaHe WH(POPMAIHIO U
TIONIPOCHUTH IOJIH30BATENS CAEIATh BHIOOP, MIEIKHYB HA OJHOHM M3 IPEIOKEHHBIX KHOMOK. DTa (QYHKIHS HCIIOIb3YeTCs
IS TOTO, YTOOBI BEIBECTH 3HaUEHHE nepeMeHHoH. Kpatkuii cuaTakcrc GyHKmy MsgBox BEITTISAINT CiIeTy oM 00pa3oM:

MsgBox(coobwmenue |,knonku] [,3az0n060k])

OrnrcaHue apryMeHTOB:

v’ coobuenue — TeKCT, 0TOOPaXKAEMBIN B OKHE COOOMmEHHs (00SI3aTeNbHBIA apTyMEHT);

v’ KHONKU — KOl KHOTIOK, KOTOPBIE 0TOOPA3SITCA B OKHE COOOIIEHMs (HEOOS3aTENbHBIM apryMeHT);

v 3a201060K — TEKCT, KOTOPBIM HOSBJIAETCA B CTPOKE 3ar0JIOBKa OKHA cO0OIIeH s (HEOOA3aTeNbHbINA apTyMEHT).
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Oynknauio MsgBox MOXKHO BBI3BIBATH B BHJE OTIACIBHOTO OINEpaTopa, HE MPHUCBAMBASA €€ Pe3yiIbTaT KaKoH-HUOYIb
nepeMeHHO. Eciii pyHKITNS BBI3BIBAETCS CAaMOCTOSITEIBHO, TO apTyMEHTHI HE HYXKHO 3aKJII0YaTh B KPYTJIbIe CKOOKH.
B crenyromem npumepe ¢pyakuns MsgBox BEIBOIUT Ha 3KpaH cOOOIIEHHE 0 ITepeMeHHoit x = 3.5 (puc. 64):

MsgBox "3Hauenue nepeMeHHO# X = " + Str(x)

31eck B TEKCTE c00OujeHus WCIOJL30BAHbl 3HAK «+» And coenuHeHUs  Tabnuua 98 — Koncrantel B MsgBox

CKJIEMBaHUsA) IBYX 4acTel TekcTa u QyHKIUA Str, KoTopas npeodpa3yeT dnc-
( ) ABY . bynx i p peobpasy Koncmanma 3nax
JIOBOE 3HAYCHUE MIEPEMEHHOM X B TEKCT. —
o vbCritical Q

HactpauBath OKHa COOOIIEHHH MOMXHO C MOMOIIBIO COOTBETCTBYIOIINX - ~
BCTPOEHHBIX KOHCTAHT VBA, KOTOpbIE HCIONB3YIOTCS B KAYECTBE apryMEHTOB vbQuestion =/
MsgBox. Betpoennsie koHcTanTsl VBA, oTBeuarolue 3a TUIl MTUKTOTPaMMBbI B vbExclamation !E

MaJI0rOBOM OKHE COOOIIEHHM, TEpeUncIeHsl B Tabnuie 9. - .

A m » 1ep T vbInformation \lj)

B cnenyromem npumMepe B onepatrope MsgBox 3agaHbl Bce TpH apryMeHTa:
MsgBox "3nauenue nepemernoit" + vbCr + "x =" + Str(x), vbInformation, "BsiBox pe3ynpraTa"

Pe3ynbraT mpuBEICHHOTO OllepaTopa 0TOOpaXxeH Ha pUCyHKe 65. B mepBom aprymenre coobuwyenue MCIoiab30-
BaHa BCTpOeHHass KoHCTaHTa VbCr, KoTopas Mmo3BoJisieT pa30MTh TEKCT Ha JIBE YacTH M IIEPEHECTH BTOPYIO YaCTh HA
CJIEAYIONIYIO CTPOKY. Eciti B KauecTBe apryMeHTa HCIOIb3yETCsl TEKCT, TO OH 3aKITI0YAaeTCs B KaBBIUKH.

Microsoft Excel @ Buisoa pesynbTtata I@

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

Pucynok 64 — JluanoroBoe okHO oniepaTtopa MsgBox Pucynok 65 — Jlnanorosoe oxHo oneparopa MsgBox

Omnepatop IF

Onepatop If..Then — onvH u3 BaxHEHMX YHNpPaBIAIOIIUX onepaTopoB. OH OpraHU3yeT BBINOJHEHHE 33JaHHOTO
0JI0Ka OIepaTopoB, €CIIM MPH BBHIUYUCICHUH YKa3aHHOT'O YCJIIOBHOTO BBIpakeHHMs OyzaeT noiydeHo 3HadueHne ICTUHA,
W He JenaeT HU4ero, ecnu Oyner monydeHo 3HadeHue JIOXKb. Takas xonctpykmnus If...Then 3ammceiBaercs B ogHOMN
cTpoke, u 3aBepmaroutuii omeparop End If mius mee He Tpebyercs (tabmuma Omudka! MCTOYHHMK CCHUIKH He
Hali/ieH.).

Opnaxo B oneparope If...Then MoxeT BBIIONHATECS HE TONBKO OJHMH ONEPATOP, HO M OJIOK IMOCIEAOBATENBHO Cle-
IYIOIIUX OTNIepaTopoB. B 3TOM cirydae mpoBepseMoe YCIOBHE U BHIIIOIHAEMBIE OTIEPATOPHI 3alIUCHIBAIOTCS B OTAEIBHBIX
ctpokax. Ecim ycrmoBHoe BhIpakenue umeer 3HadeHwme MCTUHA, BeimosHsemast TpyIma oOmepaTopoB HauYWHACTCS
C IIEpBOTO OlepaTopa, CTOSAIIEro Hnocie kirodeBoro ciosa Then, u BkiIoYaeT Bce MocieryroMIUe ONEPATOPhI, BILIOTh
1o omneparopa 3asepiienust End If (tadmuma 10).

Tabmuua 10 — [Tpumeps! kpaTKoit HOpMBI pa3BETBISIONIEH CTPYKTYPBI

bnox-cxema Onepamop 00HOCIPOUHDLIL MHO20CMPOUHDLI
da /i wen If ycaosue Then
__yen Cunrakcuc | If ycrosue Then onepamop onepamopul
~ End If
IFx> 5 Then
IIpumep If x > 5 Then MsgBox "x Gonbe 5" MsgBox "x 6oibie 5"
End If

s Gonee CIOXKHBIX CHTyalnii, KOT/1a HA OCHOBAaHHH HEKOTOPOTO YCIOBHS HEOOXOIMMO BBIOpATh OAHY U3 IBYX
Pa3IMYHBIX ITOCIIEAOBATEIFHOCTEH omepaTopos, ucronbdyercs omneparop If...Then...Else.

Kak u onepatop If...Then, xorctpykius If...Then...Else moxet ObTh 0tHOCTpOUHOM (Tabnwma 11) u MHOTOCTpOU-
HO¥ (Tabmmma 12).

YacTo mpu HanmMCcaHWU NPOrPaMM BOZHHUKAIOT TAaKHE CUTYaIlHH, KOTJa IPHXOIUTCS IPOBEPSTH HE OAHO, a JABA WU
6onpmie ycmoBuid. B aTom ciywae MmoxuaO nomectuts oxuH omeparop If..Then BHyTpm mpyroro omeparopa If...Then
(wmu omepatop If...Then...Else saytpu onepatopa If...Then...Else), aTo Ha3eiBaeTCs BIOKEHIEM OIIEPATOPOB.

BrnoxeHHBIE OnepaTophl CiIeyeT WCIIONB30BaTh TOT/A, KOT/A JUIsl NMPHHATHS PElICHHS HEOOXOAMMO NMPOBEPHUTH
JIOTIOJTHUTEIBHOE YCJIOBUE, HO NPU ITOM IIEPBOE YCIIOBHE JOJDKHO OKa3aThCsl MCTHHHBIM. Ecim ke mepBoe ycioBHe
HE BBINIOJIHEHO, TO OY/yT BBIIOIHATHCS ONIEPAaTOPbI, CIEAYIOLIHE 32 KiItoueBbIM ci1oBoM Else.
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Tabnmma 11 — [Ipumep moHON (OPMBI pa3BETBIIONIEH CTPYKTYpHI (0gHOCTpOoUHEIH omepatop If)

bnok-cxema Onepamop 00HOCMPOYUHBLIL
da Hein
Cunrakcuc | If ycrosue Then onepamop I Else onepamop 2
oreparop 1 oreparop 2 |
I I | Mpumep | Ifx>5 Then MsgBox "x 6onbuie 5" Else MsgBox "x He 6obIe 5"

Tabmuna 12 — [Mpumep nosHO# GOPMBI pa3BETBISIONIEH CTPYKTYpbI (MHOrOCTpO4HBIN oneparop If)

bnok-cxema Onepamop Cunmakcuc IIpumep
0 ) =
¢ H”” 2 If ycrosue Then If x > 5 Then
z onepamop 1 MsgBox "x 6onbie 5"
omeparop 1 | | omeparop 2 | 3 Else Else
[ | o onepamop 2 MsgBox "x He 6ombie 5"
E End If End If
Tabmuna 13 — I[Mpumep MHOrOCcTpouHOTO oneparopa If ¢ BoxenHsm onepatopom If
bnok-cxema Cunmaxcuc IIpumep
) e If ycrosue I Then If x > 5 Then
onepamop 1 MsgBox "x 6onpmie 5"
Else Else
omeparop 1 Hem If ycnosue 2 Then If x < 5 Then
onepamop 2 MsgBox "x menbuie 5"
orepatop 2 ‘ omeparop 3 ‘ [Else Else
| | onepamop 3 | MsgBox "x paBHO 5"
T End If End If
) End If End If

DKBUBAJICHTOM BIIOKEHHBIX omiepaTopoB siBisieTcs onepatop If...Then...Elself, B koTopom ncnonbs3yeTcs KIto4eBoe
cnoso Elself. C nomompio xmoueBoro cioa Elself B oqHOM ycln0BHOM omepaTope MOXKHO MPOBEPUTH HECKOJIBKO
ycioBuid. CHHTaKCHC 3TOTO YCIOBHOTO OIIEpaTopa BBITJISIUT TAK, Kak M0Ka3aHo B Tabiuue 14.

KiroueBoe cioBo Else siBisieTcst HeoOs3aTeNbHBIM, HO €CII OHO BCE K€ IPUCYTCTBYET, TO JJOJDKHO OBITH 3aIlMCAaHO B

KOHCTPYKIIMU oliepaTopa MOoCICIHNUM.

Tabmuna 14 — [Tpumep MHOTOCTPOYHOTO pacuMpeHHoro onepatopa If

bnok-cxema

Cunmakcuc

Ipumep

Hernl

Hem

oneparop 2

i

oreparop 3

If ycrnosue I Then
onepamop 1

onepamop 2
[Else

onepamop 3]
End If

Elself ycnosue 2 Then

Ifx>5 Then

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

MsgBox "x menbmie 5"
Else

MsgBox "x paBHO 5"
End If

KiroueBoe cioBo Elself MoxeT TOBTOPATECS B KOHCTPYKIIMH CKOJIBKO YrogHO pa3. Ilpn 3ToM BEIONHEHHE 3a/1aH-
HBIX YCIIOBHH IPOBEPSIETCS] CTPOTO MOCIEIOBATENHEHO, B TOM MOPS/IKE, B KAKOM OHH 3amHcaHbl. U Kak TOIBKO HCTHHHOE
ycnosue (MCTMHA) Gyner HaiineHO, BBITIOTHIETCS COOTBETCTBYIOMNK eMy OJOK OIepaTopoB, MOCIE Yero BBITOITHE-
HHUE JaHHOTO YCIIOBHOTO OIlepaTopa MpeKpamaeTcs.
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3ATIMCH APUOMETHUYECKHUX BBIPAYKEHUM B EXCEL, VBA U MATHCAD

MartemMaTH4ecKHe KOHCTAHTEI

mam. 3anuch Excel MathCAD VBA
YUCIIO TT () T 4-Atn(1)
qHCIIo €' EXP(1) e Exp(1)
MaremaTudeckne pyHKIUHA
. Excel Mji’)’c VBA o | Excel ]'g ZZ’ VBA
x| ABS(x) x| Abs(x) VX KOPEHb(X) | % Sqr(x)
lg x LOGI10(x) | log(x) |Log(x)/Log(10) e EXP(x) e* Exp(x)
log , 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) tg x TAN(x) tan(x) Tan(x)
arcctg x ‘B{IA(%\/I%;) acot(x) 41?;‘?;(1)2;2 _ il Wl _
ACOT(x)* arcsin X [ ASIN(x) | asin(x) -
[Tpumeuanue: * nHaunnas ¢ Bepcun Excel 2013
Apudmernyeckue onepaunu
Mam. 3anuch Excel MathCAD VBA
—a" —(a’n) —a" —(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)
ath (atb)/(c*d) C:;L; (atb)/(c*d)

OCHOBHBIE 3JIEMEHTbBI BJIOK-CXEM

Hauaino wnn xonerg
anropuTMa

<>

IIposepka ycnoBus

BBog unu BeIBOI
nHpopmManuu

Opranuzanus LUKIOB
C mapameTpamu

O0paboTKa JaHHBIX
(BBIUHKCIIEHUE)

T—L

ITopsinok BbIMOIHE-
HHSA IEeHCTBHI

31



JOHNOJIHUTEJIBHASA UHO®OPMALIUA
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JlabopaTtopHnast pab6ora Ne 1
TEMA. 3nakomcmeo ¢ maoauunvim npoyeccopom Excel.
Paboma c maoauyamu u oo6vekmamu 6 mekcmoeom peoaxmope Word.

3ananue:

1. Co3nate Tabnuiy B Excel s pemenust npssmMoit MpoayKTOBOM 3anauu (015 uzeecm-
HO20 00beMa Cblpbsi HA 8X00e HeobX0OUMO HAUmMu 0Ovem NPooyKma Ha 8vlxooe, NoJly-
YEeHHO020 nymem MHO2OCHYNeHYamo20 MmexHoI02U4ecKko2o npoyecca e2o 0opabomxu) 1o
npearaeMomMy o0pasily u coxpanuth €€ B nanky R:\Mudopmaruka\Jla6Pa61 nox
uMmeneM labrab_1.xls.

3ameuanue: JlecaTuuHbIe IPpOOU MEPEMUCHIBAIOTCS C TPEMs 3HAKaMU TOCTIE 3aISTOM.

| |
Oo0nem ceipbs Ha Bxoge (I1)):
B(Tia)u f;};;f)‘f?;:f;ir) O0bem moTeps (A;) O0bem npoaykra Ha Beixone (11, )
SHauenua | Popmynsi SHauenua Dopmynt Snauenua Dopmyisl
1
2
3
4
5
Suavenua DopMyast
CpenHee 3HAYeHH € KOO(PPHIHEHTA NOTEPh:
MakcHMAaIbHOE 3HAYEHHE 00beMa NOTephb:
Oo0mee 3HAYEHAE 00beMAa NOTEPh:
2. PemuTh 3amady oOpaTHOTO MPOAYKTOBOTO PAC-  oasop napamerpa - o
deta (015 3a0aHH020 00vema npodykma Ha evixode [ + gesiice: &=
Haumu 00veM nompeOHo20 0l Heeo Cbipbs) € MO~ | —
Molbio UHCTpymMeHTa «Iloagdop mapamerpay. omessn swauesme sueiin: =
Oovem npooykma na evixooe (Il,,,) = e e——

Oovem coipvs na éxooe (1l,,) =

3. Co3nath cOCTaBHOM JOKYMEHT B TEKCTOBOM peaakTtope Word mo npeiaraemomy
OBPA3ILY u coxpanuth ero B nanky R:\Mudopmaruka\Jla6Pa61 noxg nmenem OT-
yer_labrab 1.doc.

4. B 10KyMEHT€ JIOJKHBI PUCYTCTBOBATH CIEAYIOLINE OObEKTHI:

® 3aroJIOBOK 0OPMJIEH C TTOMOIIIBIO JIOTIOTHUTEILHOTO MOoysst WordArt (2003: Berag-
ka/Pucynoxk; 2007+: BeraBka/Texer/WordArt);

e pUCYHOK O(opmiieH B BuAe mabauubt 6e3 oOpamiieHus (5 cTonOIoOB U 3 CTPOKM).
Kaptunku no6aButTh MOKHO ABYyMs criocoOamu: depe3 Oydep oomeHa (xonuposanuem
U3 epaguuecko2o pedakmopa, 8 KOmopom OHU NPEO8APUMENbHO OMKPbIMbL), INO0 KaK
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BHEJPEHHBIN 00BEKT (2003: BeraBka/Pucynox/U3 daiina/kuonka ; 2007+: Bcras-

ka/TexkcT/O0bexkT/Co31aH1E U3 (])aﬁna).

® T10CJI€ 3aroJioBKa jo0aBiieHo noje «Jlata u Bpems» (2003: Beraska//lara; 2007+: Beras-
ka/Texcr/Jara u Bpemn) ¢ popmaToM «1 aBrycra 2021 r.» u pexxumom M Oonoeramao
A6MoOMamu4ecKu.

e BHeipeHa Tabnuna u3 Excel kak ceazannwtii ghaiin (2003: Berapka/Oobekt/Co3nanue u3
(aiina/kHoONKA , M Cessp ¢ ¢aiinom; 2007+: BeraBka/Texker O0nexr/Co3nanue u3
¢aiina);

e HaOpaHbl MaTeMaTHueckue (GopMyIibl ¢ momolsio Moayns Microsoft Equation.

5. B xonoHTUTyNB 1006aBUTH TeKCT: « DU O, rpymmay.

Pabota BeimosHeHa BepHO: (J1aTa) (monmuce)

JlabopaTtopHnast pab6ora Ne 2 (1)
TEMA. Hccneoosanue pynkuyuu Ha ompe3xe 8 8b14UCTUMENAbHBIX CPEOax.

Tabynuposanue pynkyuit u noeepxnocmeil, nocmpoeHue ux zpapuxos
6 IT Excel + CKM MathCad.

3ananme: 1. Ha pabGouem nucre «HenpepwiBHas ¢ynkuus» B Excel 3agaTh OTpE3OK,
OTPENEIUTh 1ar TadyJIUpPOBaHUS U MOJTYYUTh TaOJUIly 3HAUEHUIN HENpepbIBHON (yHK-
1 y(x). Ilo Tabnuiie 3HaYEHUN TOCTPOUTH TPaPUK.

Yeaosue: Y&I=

- A B @opMyIbl B TYEHKAX:
n — a=
n+l — b= B.n5) ?
n+2 — n= —
n+3 — h= (A, nt9) ’

(B, n+9)

2. 3aparp pynkmmio y(x) 8 CKM MathCad, noctpouTh Ha 3aJaHHOM OTpe3Ke [a, b] eé
rpaduK U BEIBECTH €ro Ha MeYaTh:

MathCAD:

rpadux X-Y
otobpakenue ocelt (Axis Stile) — mepeceuenue (Crossed)
B JereHge: — y(x)
® HyJ M (PYHKIIMH;, W JIOKAJTbHBIC MAKCUMYMBI; ¢ JIOKAJTbHBIC MUHHUMYMBI

OpUEHTHUPOBOYHBIN pa3zmep rpaduka — 9x16 cm.
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3. IIpotabynupoBaTh HenpepbiBHYIO QyHKIHIO p(X) B CKM MathCad.

JIucTunr pemienusi B MathCad:

4. Ha pabouem nucte «KycouHo-HenpepbiBHas GyHKIus» B Excel 3a1aTh OTpe3oK,
OmMpeAenuTs mar TaOylIupoBaHUs M TMOJMYYUTh TaONMIly 3HAYEHHH KyCOYHO-
HenpepsiBHON GyHKIMH yI(x). Ilo Tabnuie 3HaueHni OCTPOUTH TpauK.

Yeaosue:  yl(x) =

. - A B DopMyIIbl B SUCHKAX:
— a_
1— — = 5
b b= (B, n13)
n+2 — n= _ :
nt3 — h= (A, n+10)

(B,n+10)

5. 3anars pyukuto yI(x) B CKM MathCad, nocTpouTh Ha 3aJaHHOM OTpe3ke [a, b] eé

rpaduk.
JIuctunr pemenusi B MathCad (monvko svipascenue ons onpedenenus gynxyuu):

6. Ha pa6ouem nucre «IloBepxnocts» B Excel 3anaTh oTpe3ku pa3oueHuil mo ocsam «X»
U «Y», ONpelenuTh ISl KaXJA0M OCH IIar Ta0yJIMpOBaHUS U MOJTYYUTh TaOIUIly 3HAUE-
HUM nmoBepxHocTu Z(X,y). [locTpouTs 10 TabnuIe 3HAYCHUI Tpad K MOBEPXHOCTH.
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Ycaosue: Z(x,y) =

@opMyJIbl B STUEHKAX:

A B C D

no A= .= (B.n13) ’

n+l — = bv: - :
(D, n3)

n+l — n_= =

n+3 —= hx: hv= ) 4

n+4 —

n+i —= N (C, nt5) ’

n+i — _

n+7 — (D, nt+7)

7. 3apath noBepxHOCTh Z(X,y) B CKM MathCad, nioctpouts e€ rpaduk.

PaGora BeIMOTHEHA BepHO: (HaTa) (monmuce)

JlaGoparopHnasi pabora Ne 2 (2)
TEMA. Hccneoosanue pynkyuu na ompesKe 6 8bl4UCIUMEIbHBIX CPeOax.
IHouck nyneit u IKxcmpemymos pynKyuu 00HOU nepemenHou
6 3T Excel + CKM MathCad.

3aganue: 1. Ha pabouyem mucre «HempepoiBHas pynkuus» B Excel no tabnuie 3Haue-
HUl QyHKIMU p(X) ONpPENeTUTh OTPE3KH, COACpKAIINE HYIH U SKCTPEMYMbl (DYHKIIUH.
B npakmukym evinucambv éce Hyau ()yHKUuu u moavKo 06a KpAuHUX cnpaea jKc-
mpemyma (KpaiiHuil npagvlil MAKCUMYM U KPAUHUIL NPAGLLIL MUHUMYM) HA OMpe3Ke
maoyauposanus:
e HyIM QYHKITUU:

) > »

® JIOKAJIbHBII MUHUMYM (PYHKIIUU: e JIOKAJIbHBI MaKCUMYM (DYHKIIUU:

3ameuanue: I[eCSITI/I‘IHBIe ,Z[pO6I/I MCPCIUCHIBAIOTCA C IIATHIO 3HAKAMU I1OCJIC 3amsaTou.

2. Yrounuts Hynmu Qynknuu y(x) B Excel ¢ momompio cpenctBa «[logdop mapa-
MeTpay.
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- dopmyna pyHkuu: 0 =

3uauenue nuyna | 3nauenue ynkyuu (anpec suetixm)
1-bl1ii HYJTb
2-011 HyNb
Jlnia 1-ro Hyns: HayallbHOE MPUOINKEHHE B Jis 2-ro HyIns: HadaJlbHOE MPUOIMKEHHE
STYEHKE = B STUCHKE =
(ampec staeiikm) (3HaucHME) (ampec staeiikm) (3Hayenue)
MoaBop napameTtpa X MNoagBop napameTpa X
i .
YCTAHOBUTE B AYeiike: E YCTaHOBUTE B AUEiKe: Rz
3HAYeHne: 3HAYEHMe:
M3MeHAR 3HaYEHWE AYSKK: E MEMEHARA SHAYEHHE AYSHKN: Rz

3. YTounuts éce nynu ¢pyskiuu y(x) B CKM MathCad c nomoisio GpyHKIUU root( ).

JIncTunr pemenusi B MathCad:

4. Ha mucte «HenpepoiBHas ¢pyHKuus» B Excel yTOUHUTH BCE JIOKAJIbHBIE SKCTPEMYMBbI
bynkun y(x) ¢ nomoipio cpeactsa «llouck pemeHusi» u @plnucams moavkKo 06a
KpaiiHux cnpaea Ixcmpemyma (max u min) Ha ompeske madyauposanus:

e JIOKAJIbHBI MUHUMYM (DYHKIIUU: e JIOKAJIbHBIA MAaKCUMYM (DYHKITHH:
[ ; ] [ ; ]
5. YTouHUTH BCE JOKaIbHbIE SKCTpeMyMbl pyHkmu y(x) B CKM MathCad c nomoisio

omoka Given / Maximize (Minimize) u gsinucams monvko 06a Kpaithux cnpasa IKc-

mpemyma (max u min) Ha ompeszKe maodyIupoOCaAHUuA:
JIucTunr pemenusi B MathCad:

JIOKAIbHbLIL MURUMPM . JIOKAIbHbLIL MAKCUMYM.

7. CpaBHI/ITB PE3YyJIbTAaThl, IOJTYUYCHHBIC B Pa3HBIX BEIYHMCIUTCIBHBIX CpCaax.

Pabora BeIMOTHEHA BepHO: (HaTa) (monmuce)
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3agaHus HA 3aIUTY JA00PaATOPHOM PA00THI No 2

3apanue 1. Onpenenuts mar Ta0yIMpOBaHUs HA y4acTKe [a= ; b= ; N= lu
MOJYyYuTh TaOyuily 3HaueHui HempepbiBHOW ¢(yHkiuu O B Excel o B MathCad.
f(x)= . [lo monyuennou tabaune 3HaueHu# f(X):
nocmpoums: | onpeoeaumsv Ompe3Ku cooepicaujue:
O rpaduk O HyJM QYHKIIUY;

GbyHKIMM; | O JOKaJbHBIM MUHUMYM (DYHKIIUU; O JIOKAJIbHBIA MaKCUMYM (DYHKITUY;

b [l > Il > Il Il

BBIJAHO:
(mara) (moamuch)
3apanme 2. OnpenenuTs mar Ta0yJIHMpOBaHUS, MOTY-
YUTH TaOJIUIy 3HAYEHUN U MOCTPOUTH IpaduK Kycou-
HO-HETIPEpBhIBHOW (YHKIMKM HAa OTpe3ke [a= ; f(x) =
b= | npun= o B Excel o B MathCad
a= b= n=
h= = & pacuemnas (hopmyna waza
X f(x) N pacuemmnas popmyna snauenus gpynkyuu 6 nepeoii mouxe ompesKa:
BBIJAHO:
(mara) (moamuce)

3apanme 3. [TocTtpouTs TabnMIy 3HaAUYCHUN U TpaUK MOBEPXHOCTH Z(X,p):

26y = A= by=_  n,-

dopmysa MOBEpXHOCTH B KpaliHEH JIEBOM BEpXHEH sUeiike TaOIMIIbl 3HAUCHU:

BbIJAHO!

(nara) (monuce)
JlaGopaTopHnast padora Ne 3 (1)
TEMA. Oopabomka maccueos 6 eb14uciumenbHovlx cpeoax.
Onepavyuu nao mampuyamu ¢ 3T Excel + CKM MathCad.

3apanue: 1. B OT Excel nns 3anannbix matpuil A u B, Bektopa d u uncna k (0ge no-
cnedHnue yugpol noeuyecko2o umeru / 1) BBIYUCTUTS:

® UCIIOJIb3Ys KOMaH/bl C KJIaBHUATYphbl, COOTBETCTBYIOIINE apu(PMETHUECKUM OIepally-
sMm:A+B,A-B,k*B,k*d, A/Kk;

e 1CHONIL3ys BCTpoeHHble QyHKIMu: A * B,B* A, B *d, A * A, AA, B'l, d” d;
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® BBINOJIHUTH TPAHCIIOHWPOBAHUE MATPHUIBI A C MOMOIIBIO BCTPOCHHOM (GyHKIUH,
MaTpuisl B ¢ moMomibio cenuaibHOM BCTAaBKH.

YciaoBue:
Marpuna A Marpuna B Bekrop d Yucno k
(Irama3oH sueeK) (Irana3oH s9eeK) (IMana3oH s9eeK) (agpec saeiKm)

2. B OT Excel BbIYMCINTD 3HAYCHUE MATPUYHOTO BhIpKeHUSI M MO 4acTsM.
YcaoBue: Matpuunoe Boipaxkenue M =

Yacmo MampuiHozo ,ZIuanason AYeeK

Dopmyna ¢ aueikax
gvipasicenus Ha nucme ¢ Excel

Pesynbratsr: -

3ameuanue: JlecaTUaHBIC APOOU TIEPETIHCHI-
BAIOTCS C ABYMsI 3HAKaMU IOCJIE 3aMsTOM.

3. B OT Excel BbryncianTh 3Ha4€HUE MAaTPUUHOTO BhIpaxkeHus: M oHO# dhopmyIIoH.

PesynbTatsl: =

(nuana3oH siyeex) (popmyna)

4. B CKM MathCad chopmupoBats matpuily C, BCTABUB
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[lony4yeHHOE BBIpa)KEHUE: Pesyinbrar:
C:=

5. B CKM MathCad chopmupoBats BekTop v:i=(vl v2 v3 v4 v5), rae

YcaoBue Bripakenue (popmyna)
vl=
V2=
v3.=
v4d:=
vyi=
OTtBeT (3nauenus): v=( )
PaGora BeIMOTHEHA BepHO: (HaTa) (monmucek)

3anaHus HA 3aIIUATY JadopaTopHOo padoThl Ne 3 (1)

3ananue 1. Beruucnuth 00nou hopmynoii B Excel MaTpuuHOe BhIpaKeHHE
M =

,ZImmason AYeeK Ha

Dopmyna 6 KpaiiHell 6epxXHell 1e60Ul AueliKe
aucme ¢ Excel PMY. P P

BBIJAHO:

(nara) (monuce)

3apanue 2. Chopmuporats B CKM MathCad matpuiry C 1o 3ajaHHOMY yCJIOBHIO:

[TosrydueHHOE BBIpaKEHUE: Pesynbrar:
C:=
C=
BBIJAHO:
(nara) (monuce)

3apanue 3. Chopmuponath BekTop v:=(vl v2 v3), roe
YciaoBue Bripakenue (popmyna)
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v2:=

v3:=

OTtBeT (3nauenus): v=(

BBIJAHO:

(mara)

JlaGopaTophasi padora Ne 3 (2)
TEMA. Peuwienue cucmem auneinvix anceopauueckux ypasnenuii (CJIAY)
6 3T Excel + CKM MathCad.

3aganme: 1. Pemuts CJIAY B OT Excel ¢ 4eTblpbMsi HEM3BECTHBIMU KaK MaTPUUYHOE

(moamuce)

YpaBHEHHUE.
YciaoBue: (
Cucrema )
YPaBHECHUU:
\
50551
a) BBECTH ManHHy MMeHa CTOI0I0B cTOI0Ia
K03 duneHToB A u
BEKTOP CBOOOIHBIX YJICHOB y
N
b: % 2
J— [3) J—
AT g -
2 (]
s 2
T =

0) BEIYMCIIUTH OTIPEICITH-
TeJIb MaTPUIIbI A

A=

(anpec saerikm) (bopmyna)
B) BBIYHCIIUTH OOPATHYIO
-1,
MaTpuLy A™: (amanason sueek) (Gopmyna)
') HAMTH BEKTOP-PEIICHUE
o CI)OpMYJ'Ie X= A_l ‘b : (nnamasoH siueeK) (dpopmyna)
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UMs CTOJI01Ia

Pesynprar: -

3ameuanue: JlecsiTuanbie 1pooH
MepenuchiBatoTcs ¢ 3 (Tpemsi)
3HaKaMU I10CJIE 3aIATOM.

HOMEpa CTPOK

2. Pemuts CJIAY B OT Excel metonom Kpamepa (METOI0M ONpeieIUTEIIEH ).

a) BBIYUCIIUTH OTPEACIUTENb MATPUIBI A U ONPEACIUTEIN BCIIOMOTATENbHBIX MATPHI
A1, TOTyYeHHBIX 3aMEHOM 1-TO CTOJ0IA CTOIO1IOM CBOOOHBIX YIEHOB CUCTEMBI:

Al = , opMmyia B siueiike =
(3HaueHwMeE) (anpec stueiiku) (popmyma)
Al|= , hopMmyia B siueiike =
|A2| = , popMmyIia B sueiike =
|A3| = , hopMmyia B siueiike =
|A4| = , hopMmyIia B siueiike =

6) Haiitu BekTop-penienue no Gopmynam Kpamepa xi = [Ail|/ |A|

x1= , hopMyJa B stuciike =
(3HaueHue) (anpec stueiikm) (popmymna)
X2= , hopMyIia B sTueiiKe =
x3= , hopMyIia B sTueiike =
x4= , hopMyJa B sueliKe =

3. Peuts CJIAY B OT Excel ¢ moOMOLIBI0 BCTPOCHHBIX BO3MOXKHOCTEW (HAICTPOUKHU
«Ilouck pemeHus»).

MMEHA CTOJIOI0B

-
McXoHbIe x1 x2 x3 x4
3HAYEHUSI =10 0 0 0
npu 5
HaYaJIbHbBIX 5 K03 ULUEHTB MaTPULIBL A A~x BekTop b
3HAYCHUAX % wl _
BEKTOpa X: g 2 —
yp3 _
yp4 _
dopmyJibl B -
YerKax -
cronbna =
Ax: —
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Pesyinbrar:

i

JnanoroBoe okHO «llouck pemeHus»:

MameHan Aueiku:

3ameuanue: JlecsiTuuHble IpOOH MEPETUCHIBAIOTCS

OrpaHuyeHmus:
¢ 3 (TpeM#) 3HaKaMH I1OCJIE 3aIISITOM.

4. Pemuth CJIAY B CKM MathCad xax MaTpudHOE ypaBHEHHUE.

a) BBECTH MaTpHIly KOA(DPUIIMEHTOB A A= b: =
Y BEKTOP CBOOOJIHBIX WIECHOB b:
. s N
0) HAl'TH BEKTOp-pelIeHne
3ameuanue: JlecITHIHBIC TPOOH Xi= =
nepenuceiBaoTcs ¢ 3 (Tpems)
(BBIpaXKEHHE)
~ J

3HaKaMH I10CJIE 3aITOM.
5. Pemute CJIAY B CKM MathCad c nomMo1ipt0 BCTPOCHHBIX BO3MOXHOCTEH (O0Ka

Given / Find).
JIncTunr pemenusi B MathCad:
" Hauanvuvie 3nauenus nepemeHnbix

= X4 =

X3 :
" Onpeoenenue onoxa Given ... Find

X2

x1:

Given

:= Find( "Iouck pewenus

" Pe3yniomam

6. CpaBHI/ITB PE3YIbTAThI, IIOJTYUYCHHBIC B PA3HBIX BEIYMCIUTCIBHBIX CpEaax
(monmuce)

Pabota BeImonHeHa BepHO: (J1aTa)
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3aaHus HA 3aIUTY JA00PATOPHON padoThl Ne 3 (2)
3ananue 1. Pemuts CJIAY kak matpuuHoe ypaBHeHue O B Excel (ogHo# opmyoit)
JIMCTHHT pereHust

(B MathCad):

o B MathCad.

Cucrema
YPaBHCHUU:

Pesynbrar (B Excel):

3ameuanue: JlecaTUYHBIE APO-
Ou mepenuchIBarOTCs ¢ 3 (Tpe-
M#1) 3HAaKaMH MOCTIE 3aIsIToM.

(moamuch)

BBIJIAQHO:
(mata)

dopmyra B quana3zoHe siueek
3amanue 2. Pemiuts CJIAY B Excel ¢ mOMONIBI0O BCTPOEHHBIX BO3MOXHOCTEH.

Cucrema
YPaBHCHUU:
Juanorosoe okHo «IloKck pereHusy»: Pesynprar:
MaMeHan Aveiikn:
3ameuanue: JlecsTuaHbIC APOOU TIEPETIHCHIBATH C
] 3 (Tpemsi) 3HaKaMU IOCJIE 3aMsTOM.
(moamuch)

BBIJIAHO:
(mara)

OrpaHuyeHna:

3amanue 3. Pemiuts CJIAY B CKM MathCad ¢ noMo1bi0 BCTPOEHHBIX BO3MOKHOCTEH:
b:=

Cucrema
YPaBHEHHMM:
JIncTunr pemenusi B MathCad:

(monuce)

BBIJAHO:
(mata)
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JlabopaTtopHasi pabGora Ne 4
TEMA. Paooma co cnuckamu ¢ 3T Excel. Hcnonv3zosanue epemennvix ynKkyuii u
¢ynuxyuii noucka ¢ Excel-maonuue.

3ananue:
1. OtkpoITh (aiin ¢ ucxogHou 0a3oil naHHbIX (Hayee — bJ]) U coxpaHuTh ero Ha pado-
yuii quck R:\Uudopmarukal...

2. Ha pabouem mnucre «McXOaHbIH_CNMCOK» J100aBUTh B CIIMCOK S5 HOBBIX 3aIldCEH
C MIPOU3BOJILHBIMU JIAHHBIMU C TIOMOILBIO ¢hopmbl.

3. CxonupoBaTh B TeKyIIel paboueil kauure padounit TucT «Mcxoaupiii ciucok» 6 pas.
Kaxngomy mnucty npucBouth HOBoe ums: Copmupoeka, Aemogunempl, Aemo-
dunemp2, Pacui_cpunomp, Hmozu, Céoonasn maoauya.

4. Ha pabouem ymcte «COPTHPOBKA» OTCOPTUPOBATH CMHCOK MO YKAa3aHHBIM TIOJISIM.
BrimonauTh yeiaoBHOE (opMaTHpOBaHUE TAHHBIX TAOIUIIHI IO BAPUAHTY:
YcioBue:

@OopMaTHPOBaTh HAUEHHA, AJA KOTOPLIX cneqyowad GopMyna ABNASTCA RCTHHHOI:

0Obpazeu:

5. Ha paGouem nucre «ABTOGUABTP1», UCTIONIB3YS] BOZMOXKHOCTH ABTOMUIBTPA, BbI-
OpaTh 3aMuCcH MO KPUTEPHUSIM ISl OAHOTO mojst Tadbnuibl b/I.

_—

Monb3oBatenbckuii aBTOQUALTP |
-

MNoKazaTe TONLKD Te CTPOKM, SHAYeHUA KUTUFII:I%/I

Ycnosue: Bvibpamv nepesosxu
Vxazare  Ione

ot6opa 3amHceH

[°]
[*]

6. Ha paGouem nucte «ABTOPUIABTP2», UCHOIB3YsI BO3MOKHOCTH ABTO(UIBTPA, BbI-
OpaTh 3amuCH MO KPUTEPHUSIM ISl HECKOJIBKUX 1mojieit Tabmutisl b1,

Ycnosue: Bvibpamos

MNoNb30BaTENLCKMIA AaBTODUALTD '—_—*— Vkazats moie MNonb30BaTENLCKUIA AaBTOPUNLTD '—_—"'— Vkazate oJe
— oTGopa 3amHced - oTGopa 3amHcei
MNoKazaTk TONBKO Te CTPOKKW, SHAYEHWA KOTOPBIX: //| MNoKazaTe TONLKD TE CTPOKH, SHaGYEHWA KOTOPBEX: __/|
1] 1an 1] naw
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7. Ha pabouyem mucte «Pacumi_¢puabTp» (B OTAEIBHBIX AMANa3oHaxX) UCMOJIb3Yys BO3-
MO’KHOCTH PacIIMpPeHHOr0 (UiIbTPa, ClieaaTh BHIOOPKU:

7.1. mo xputepusam u3 1. 5 (aBTodunsTpal)

7.2. o KpuTepHUsM u3 1. 6 (aBTOPUILTpa2)

MMEHA CTOJIOIOB

HOMepa CTPOK

HMEHA CTOJIOLIOB

HOMEpa CTPOK

7.3. IO BBIYUCIISIEMOMY KPUTEPHIO

Ycnosue: Buiopams

HMMEHa CTOJIOIOB

HOMEpa CTPOK

Brruncnsiemplii Kputepum: =

(stueiika)

(bopmysa)

8. Ha pabouem nucte « ATOrm» nmoaBecTH MPOMEKYyTOUHBIE UTOTH.

Ycenosue: [oocuumameo

[pOMEXYTOUHBIE UTOTW

—
- —

[pOMEXYTOUHBIE UTOTW

—
I OMENYTOUHLIE MTOTH
- — p — -

—
- ——

Onepauna:

NoBaenTe UTOMM No:

I Opw Ka¥aoM U3MEeHEHUH B:

[ []

(]
O

I Opw Ka¥aoM U3MEeHEHUH B:

Onepauna:

NoBaenTe UTOMM No:

<]

Onepauua:

[«]

OoBaBnTeL WTOMK NO:

(]
O

| Opwu Ka#a0M HIMEHEHWH B!

[ [

O
0
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9. Ha pabouem nucre «CBoaHasi Ta0IMIa» TTOCTPOUTH CBOJIHYIO TaOJIHILY.

Ycnosue: | |
Crpanuriia B paspese:

Maker:

10. Ha paboyem nucte co CpaBOYHBIMU TaOJIUIIAMH BCEM CTOJIOIaM JIaHHBIX (0e3 3a-

FOJIOBKOB) IIPUCBOUTH UMCHA IJIA ,ZIaJIBHGI\/'IIHCFO X HUCIIOJIB30BaHUA B (I)OpMYJIaX.
Hnn ouanasona /Muanaszon aueex Hws ouanasona Juanazon aueex
na aucme ¢ Excel na aucme ¢ Excel

11. 3anomuuTe Tabnuiyy Gopmynamu ais pacdeta. [ W3BICUCHHS] TaHHBIX U3 CIIpa-
BOYHBIX Tabmu1l ucnosib3oBath Gyakiuu [IPOCMOTP( ), BITP().

Aodpec aueiiku N
Ha3zeanue cmonoua - Dopmyna ¢ aueiike
nepeoil cmpoxu

12. Hactpouts mapameTpbl Tabnuibl Ha paboueM ymcte «VCXOaHBIA CIHMCOK» mepen
NEeYaThi0: Pa3MECTUTh JOKYMEHT Ha OIHOM Jjucte ¢opmara A4 anpOOMHOI OpHEHTa-
UM, YMEHBIIUTH pa3Mep Mojeil, 0pOpMUTh KOJIOHTUTYJbI: B BEPXHHUM T00aBUTH TEMY

nabopaTopHoit paboTsl, B HMKHUN — DO, Ne rpynmbi.

(monmucek)

Pabota BrInoiHEeHa BepHO: (1aTa)
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3agaHus HA 3aIMTY JIA00PATOPHOi padoThl Ne 4
3ananue 1. BoiOpaTh 3amucu 1o 3aJlaHHBIM KPUTEPHUSAM HCIIOJB3YsI BO3MOXKHOCTU Pac-
HIUPEHHOTO (PHIIbTpA.
Ycnhosue:

Brruncnsempiii Kputepuu: =

(sueiika) (popmyna)

BBIJAHO:

3apanme 2. [TogBecTy NpOMEKYTOYHBIE UTOTH.

o MpOMEXYTOUHLIE UTOTH TMpOoMEXYTOUHbIE UTOTM
Ycnosue: POMEXYTOUHBIE POMEXYTOUHbIE
Opw Kaxgom W3MEHEHUK B: [pH Ka#aoM UIMEHEHHH B!
Onepauua: Onepauus:

[=]

[«]

No6aeuTes UTOTK No: JoBaBHTe UTOMW No:

BBIJAHO:

(mara) (moamuch)

3apanmue 3. [ToctpouTs CBOIHYIO TAOIHUITY.

Ychosue: ]

Crpanuiia B pa3pese:

Maker:

BBIJAHO:

(mara) (moamuch)

3aganue 4. BoimonHuTh ycioBHOE GOpMaTUPOBAHUE TaHHBIX TAOIHUIIBI.

YcaoBue:

@OpMATHPOBATbh 3HAUYEHHS, 1119 KOTOPbIX Cnefyollan opmMyna aBageTca KCTHHHOM:

0bpazeu:

BBIJAHO:

(nara) (moamuce)
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3ananue:

1.1. PazpaboTtarh TuHENHHYIO IporpaMmy B BUJE IPOLEAYPbI-PYHKIIMU ISl BBIYUCICHUS
3HAUYEHMS BBIPAKEHUS, 3aBUCAILIETO OT MPOU3BOJIBHBIX 3HAUEHUM NEpPEeMEHHBIX a, b, c.
Pa3outh BeipaxkeHue Ha npocteime yactu. CocTaBUTh OJI0K-CXEMY alrOpUTMA.

Ychosue:

Public Function

JlabopaTtopHasi pab6ora Ne 5
TEMA. Ocnosvt pavomut 6 VBA. Cozoanue npoyedyp ¢ 1uHeinou cmpyKkmypoii.

YACTSD L. Ilpouenypbi-pyHKIIMHA.

Hauano

End Function

1.2. Borunciuth B Excel 3HaueHue moiayyeHHOM MOJIb30BATENbCKON (YHKIIMM, 3a7aB

3HAUYCHH BXOJHBIM IICPEMCHHBIM B JIFOOBIX sSTUehKax pa60qer0 JUCTA.

1.3. [TonyuuTh 3HAUEHUE 3aJaHHOTO BhIpaXKeHUs 0ObIdHOM hopmyroit B Excel.

ITapamertper: | a= PesynbraT Beipaxkenus (Gynkmus VBA):
b=
c= Pesynbrat Beipaxkenus (popmyna Excel):

3ameuanue: HeCflTI/I‘-IHBIC I[pO6I/I NEPCIUCBbIBAOTCA C TPEMA 3HAKAMMU I1OCJIC 3ansaToM.

dopwmyna Excel:

(stuetika)

(bopmyura)

1.4. Boruncnuts 3aganHoe Beipaxkenrne B CKM MathCAD.

Omeem =
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YACTD II. lIpouenypbl-noanporpaMmsi.

3ananme: Pa3paboraTh JMHEWHBIH aJTOPUTM B BUE MPOLEAYPHI-IOANPOTPAMMBI IS
BBIYKCIIEHUS] TeoMeTpuyeckor Gopmynbl. CocTaBuTh OJI0K-cxemy anroputma. Mcxon-
HbIC JIaHHBIE BBECTH B OKHO InputBox, a pe3ynbpTar BeIBeCTH B OKHO MsgBox. 3akpe-
MUTH BBINIOJIHEHUE MTPOLIEYPHI 32 YKa3aHHBIM 3JIEMEHTOM UHTEepdeiica.

Ycnosue: Pacuemnan popmyna:

Public Sub

3HaueHue ucxoOHbvIX OAHHBIX: Pezynomam:

PaGora BeIMOTHEHA BepHO: (HaTa) (monmuce)
3ajaHus HA 3a1IMTY J1a00PATOPHOI padoThl Ne 5

3ananme 1. PazpaboraTh JIMHENHYIO0 TpOrpaMMy B BUJE MPOLEAYPhI-PYHKIIMU JJIS1 BbI-
YUCJICHUSI 3HAaUeHUS BbIpaxkeHus. COCTaBUTh OJIOK-CXEMY alropuTMa.

Ycnoeue:

Public Function sl Havano

End Function
3HaueHue ucxoOHbvIX OAHHBIX: Pezynromam:

BBIJAHO:

(nara) (moanuck)
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3apanme 2. Pa3zpabotaTts mporenypy-noarnporpaMMy IS BIYUCICHUS 3aaHHON (op-
MmyJbl. CocTaBUTh OJIOK-cxeMy anroputma. VMicxonHeie gaHHbIE 3a7aud BBECTU B OKHO
InputBox, a pe3yinbTar BeiBeCcTH B OKHO MsgBox. 3akpenuTh BBIIOJHEHUE TPOLEAYPbI
3a yKa3aHHBIM 3JIEMEHTOM UHTepdeiica.

Ycnosue: Pacuemnan popmyna:
Public Sub 3Hnauenue ucxooHvIX OAHHBIX:
R Pesynomam:
EndSwo0
BbIJJAHO:
(naTa) (momuch)
JlabopaTtopHasi paGora Ne 6
TEMA. Co30anue npouedyp ¢ pazeemenaouweiicsia CmpyKkmypoi
¢ Excel + VBA + CKM MathCad.
3aganue:
1. ITomyunTs 3HaYEHHST KOPHEN KBAJAPATHOTO YPaBHEHUS X+ X + =0

B Excel ¢ momomipto pyukmum ECJ/IH( ) — B ciydae oTpuIATENEHOTO 3HAYEHHUS TUCKPUMUHAHTA
BBIBECTHU B PE3YJIbTUPYIOIIUX SYEHKAX TEKCT «HET KOPHEM.
2. IlpoBeputh 3HaueHusi KopHel ypaBHeHus B Excel ¢ momompbio cpencta «Ilonbop

rnapamMcTpar».

A ] B C D | E F G
1 | KoaddunmeHTsr: JIMCKpUMUHAHT: D=
2 | a=
3| b= Kopuu (pyukims ECJIN):
4| o= X| = Xy =
5
6 Kopuu ("ITogbop nmapamerpa"):
7 X1 = X2 =
8
9 KopHau (mons3oB-as Kophu (miporeaypa-
byHKITUS) NoAIporpaMma)
10 X1 X2 X1 X2
11

3ameuanue: I[GCSITI/ILIHBIG I[pO6I/I ICPCIIUCBIBAIOTCS C 3 (TpemM#) 3HAKaMHU MOCJIC 3aISITOM.
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(dopmysa)
E4 =
(dopmysa)
G4 =
(dopmyra)
C7= JF7=
(bopmyura) (bopmyura)

3. Co3nath mpornenypy-GyHKIHMIO JJIsl PEIICHHs] KBAJAPATHOTO YPABHEHUS C MCIOJIb30-
BaHMEM IIPOCTOrO MHOTOCTpOYHOro oreparopa yciaoBHoro nepexoxaa If...End If. Co-
CTaBUTH OJIOK-CXEMY aJITOPUTMA.

Public Function o Hauano

End Function

4. Cozmate  mpornenypy-noamnpo- Public Sub
rpaMMy JUIS PEIICHHS KBAAPATHOTO — — — — —— — — — —
YPaBHEHUS C HMCIOIB30BAHHEM PaC- ——————————————————————————— — —
MIMPEHHOTO MHOTOCTPOYHOIO Oomepa- ~ ~ ~ ~ ~ ~ ~~ ~~~~~ -~~~ -~ -~~~ ———=——=
Topa YCIIOBHOTO nepexosia

If...End If. Ko>¢dunumesntsr ypas-
HEHUS CUuTaTh ¢ s;ueek pabovero nv- _ _ _ _ _ _ _ _ _ _ ___________________
CTa, IOJYy4YEHHbIC 3HAYEHHUS KOPHEH ————————
OTOOpa3WTh B OTHENBHBIX SYEHKAX —————————————————————————————
aucTa. 3aKpenuTh MOJYYeHHYIO Mpo- —— ~ ~ ~ ~ " T TTTT T T T T
Heypy 3a KHOMKOW Ha pabodem Ju-

cre. EndSwb

5. Bemonuuts pemenue ypasuenuss B CKM MathCAD ¢ nomonibio GyHKIIH root( ).

JInctunr pemenusi B MathCad:

Pabora BeIMOTHEHA BepHO: (HaTa) (monmuce)
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3aaHus HA 3aIIUTY J1a00PATOPHOI padoThI Ne 6
3apanme 1. Coznarh mOJIB30BATENbCKYHO (YHKIMIO [Ji1 BBIYMCICHUS 3HAYEHUUN
KYCOYHO-HENPEPbIBHON (PYHKIMU TIPU PA3HBIX 3HAYEHMSIX apryMEHTa C UCIOIb30BaHU-
em: O mpocroro omHoctpounoro omneparopa If; O mpoctoro MaorocTpouHoro onepa-
topa If; 00 pacmmupennoro maoroctpounoro oneparopa If.

Ycnoeue: Public Function

St = o

End Function

X J&)

na 1-oit eemke

Ha 2-0ii gemke (popwmyna)

Ha 3-eut eemke

3ameuanue: JlecssTuuHbIE 1poOU NEPENUCHIBAIOTCS ¢ 3 (TpeMs) 3HAKaMU I1OCJIE 3aIATOM.

BBIJAHO:

(mara) (moamuce)

3aganmue 2.
Boruucnauts 3HaueHust Yecnosue:
pasBeTBIstoNIEeHCa PYHKIIMU B

CKM MathCAD npu pa3HbIx

3HAUYEHMSIX apTyMEHTa f(x)=
(momagaroyx B pa3HbIC

WHTEPBaJIbI)

¢ momoIsto GyHKIMH If{ ).

JIncTunr pemenusi B MathCad:

BBIJAHO:

(mata) (mommcs)
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