Bsog copmyn

®opmynon B Excel aspiBaeTcs mocie10BaTeNbHOCTH CUMBOJIOB, a/IPECOB SYCCK, Y-
CJIOBBIX 3HAUEHHH, COCTMHEHHBIX 3HAKaMH OIEPALUi, HAUMHAOMIAsCS CO 3HaKa PaBEHCT-
Ba. Pe3zynmpraTomM paboThl (YOPMyINBI SBISETCS PACCUNTAHHOE 3HAYEHHE, KOTOPOE BBIBO-
IUTCA B STUelKe, copeprkameid GopMyiy.

[Ipumeps!r popmyir.

=10+20 (oToGpaskaemblii pe3yisTaT paseH 20)
=(B3+CYMM(A1:A10) *1%

Jns oOpamienns kK si9ekaM HCIIONB3yeTcs CChIfKa, cocrosmas u3 OyKBEHHOTO 000-
3HAYCHHUS CTONIONA U H(POBOTO 0003HAUCHHS CTPOKH.

CCBUIKH ¢ KJIAaBHATYPbI BBOAATCA JATHHCKUMHU OyKBaMHU.

dopmyrna pacyera CyMMBbI HMEET BUI:

=A1+A2+A3... (Bbl 10/KHBI HCTIOIB30BATH MPABHIIBHBIC CCHUTKH).

dopmyna ¢ GyHKIMEH UMeeT BUIL:

=CYMM(A1;C2:E8;E11)

KonnuecTBO aprymMeHTOB (DyHKIWH, pa3eisieMbIX CHMBOJIOM TOYKa C 3ansATOMW,
MPOU3BOJILHO. APIYMEHTBI MOTYT COJIEPKATh CChUIKH KaK Ha OT/ACNIbHbBIC SYCHKH, TAK U Ha
AnanasoH s4yeek. OH ObIBacT TOJNBKO NPSAMOYTOJBHBIM M 0003HAYAETCsl CChUIKAMH Ha
JIEBYIO BEPXHIOIO U MIPaBYIO HIKHIOKO STYEUKH, pa3/ieIcHHbIMU JBOETOYMNEM.

ABTOCyMMI/IpOBaHI/Ie. BI)I[[GJ'II/ITG JAuara3oH JaHHBIX, KOTOPBIC HOJIKHBI 6I>ITI) IpoCyM-
MUPOBAHBI IS TOJIYYCHUs] UTOTa 10 MapTy U HaXMUTE KHONKY X (ABTOCYMMa) MUKTO-
rpadudeckoro meHwo. HyxHast ¢opmyna OymeT moOaBieHa aBTOMaTudecku. DopMyIibl
MOYXHO KOTIMPOBATh C IMOMOIIBI0 MEXaHW3Ma aBTO3AMOJHEeHUs. Beiienus ¢opmMyity, mpo-
TAHUTE ee BIpaBo. DopMyIIbl CKOMMPYIOTCSA aBTOMAaTHYECKH ¢ Koppeknueit ceputok. Kax-
nast popmyiia OyAeT OTHOCUTBCS K COOTBETCTBYIOIEMY CTOJIOILY.

PaboTta co ccbhinkamu

[Moctpouts Ha pabodeM JHCTe TAOMUIy YMHOXKEHHUS IBYX IEJBIX YHCEN B ITHATIa30HE
ot 1 no 10. ITpu 3anoanennu ¢popmyJ Tpedyercs BBeCTH 0JHY (POPMY.Iy U OCYIIECT-
BHUTH €€ KONHPOBaHMeE.

Ha npyrom pabGodem nmcte co3naTh TabIUILy, COAESPKAIIYI0 CYMMbI 3HAYEHUHN CTONO-
IIOB TIEPBOH TaOIHIIEI.

Mcnonb3oBaHmne abCoMOTHLIX CCbINOK

Jlist ynipaBiieHUs '3BMEHEHUEM CCBIJIOK HCITOJIB3YETCSl MEXaHNU3M a0COIOTHBIX CCBHIIOK.
UT0o0B! 3aKCUPOBATH B CCHUTKE CTPOKY, CTOJIOCI MIIH STYEHKY, TO €CTh clieNlaTh UX He
M3MEHSIOIIUMHUCS TTPY KOITUPOBAHHUH, UCTIONB3YHTE, COOTBETCTBEHHO, CCHIIKU BUA

A$1l  (umcioBoe 0003HAUCHHE CTPOKH HE M3MECHSCTCSI IIPH KOMTHPOBAHUH);
$A1l  (GyxBenHOe 0603HAYEHHE CTONONA HA H3MEHSETCS MTPH KOUPOBAHKH);



$A$1l  (pu KOMMPOBAHUM HUYETO HE M3MEHSETCS).

Mcnonb3oBaHWe CCbINOK Ha A4enKn apyroro nmcrta

Tabauia Ha BTOPOM JIUCTE NOJHKHA UMETh BUX

Cymma 1o cron6iy 1 | Cymma o cron6iry 2

JIy1st co31aHMs 3ar0JI0BKOB BOCIIONB3YHTECh aBTO3ATIOTHEHAEM.

BBoj popmyn nporcxomut cienyromumM obpasom. Beemure B stueiiky =CYMM( . Tle-
peiinuTe Ha OPYTOH JIMCT, BBINCIWTE MBIIIKOW HY)KHBIM IHama3oH (IpH 3TOM B CTPOKE
¢dopmyn Brl yBuguTe 0003HaueHHE qrana3oHa, BKIIOYaroIee nMs padodero jrcra). Bee-
JIUTE C KJIABUATYPhI 3aKPBIBAIOILYIO CKOOKY «)».

Jlpyrue s4eiiku MOYKHO 3aIOJIHUTH aBTO3AIOJIHEHHEM, HO PEKOMEHJYeTCs MOTPEHU-
POBAaThCS BO BBOJIE CCHIJIOK C APYTOro JIUCTA.

AHAJIOTUYHO MOXKHO BBECTH CCBHUIKY Ha SYCHKY M3 Ipyroro (aiina.

BBoa cchUIOK ¢ MOMOIIBIO MBIIIH 3aKJII0YAETCH B TOM, YTO BbIIe/IsieTcsl HYKHBIIH
JIMCT, HYKHBIIi THANa30H HA HeM, a 3aTeM cpa3y, 6e3 nepexoaa Ha APYrown nuct
MNM AMana3oH BBOAMTCS KaKOif-JM00 CHMBOJI ¢ KJIABHATYPBI. JTO MOKET OBITH
3HaK onepanui ( + ), 3aKpbIBaloniasi cko0ka, TOYKa ¢ 3aNATOM U T.1.

Bo3Bpar k amcTy, Ha KOTOPOM co3xaercs ¢GopmyJia, IPOU3BOAMTE TOJBKO Moc/Ie
BBO/1a 3TOr0 CMMBOJIa. B npoTHBHOM ci1yyae dopmyJia OyaeT ucrnopyeHa.

Bcero 5 paoor:

1. NocTpoeHne rpacdunkoB PyHKLNN

O6Lwure cBegeHus

DyHKUMA npeacTaBaseT co0OM CPEACTBO MPeOOPa3OBaHUS JaHHBIX, PE3YIILTATOM KO-
TOPOTrO SIBISIETCST OOBIYHO SIUHCTBEHHOE 3HAYCHHUE.

@Oyukuuu B Excel uCmonb3yroTest ISl BBIMOJIHEHHST CTAHAAPTHBIX BBIYUCICHUN. 3HA-
YEHUsI, KOTOPbIE UCIIOIb3YIOTCS JUIsl BEIYUCICHUSI (QYHKIMH, Ha3bIBAlOTCS apryMeHTamMu.
3Ha‘IeHI/IH, BO3BpalacMbIC (byHKI_[I/I)IMI/I B Ka4CCTBC OTBCTA, HA3bIBAKOTCA pe3yﬂbTaTaM|/|.
[MomMuMO BCTpOCHHBIX (YHKIHH, BBl MOXeETe HCIOIB30BATh B BRIYUCIICHUSIX H IOJIB30Ba-
TeNIbCKHE (PYHKIMU, KOTOPBIE CO3/IAI0TCs PH oMol cpeacts Excel.

UToOBI UCIIONIE30BaTh (PYHKIIHIO, HY>KHO BBECTH €€ KaK 4acTh (OPMYJIBI B TYCHKY pa-
6ouero nwucra. [paBuia 3amucu (QYHKIUHM HA3BIBAIOTCS CUHTAKCUCOM (OYHKUUKU. Bce
(YHKIUU ACTONB3YIOT OAMHAKOBBIA cuHTakcuc. Eciin Bel HapyluTe nmpaBuiia CHHTaKCH-
ca, Excel BeimacT cooGiueHne 0 ToM, uTo B OPMYJIE IMEETCS OIIUOKA.

ApryMeHTBl (DYHKIIMH 3alUCHIBAIOTCS 00A3aTENbHO B KPYIMbIX CKOOKax cpasy 3a
Ha3BaHUEM (PYHKIUU U OTICIAIOTCS OPYT OT Apyra CUMBOJIOM ;. CKOOKHM MO3BOISIOT EX-

cel ompenenuTh, ryie HAYWHAETCS WM TJI€ 3aKaHYMBAETCS CIIMCOK apryMEHTOB. Bui-

Opamuv 07151 NOCMPOEHUsL MOJIbKO OOHY CUCHEM).



Ipu 3anucu J1060i GpyHkuuu (qaxe 0e3 apryMeHTOB) J0JKHbI MPUCYTCTBOBATH
OTKPBIBAKOIIAS M 3aKPHIBAIOIIAS CKOOKH.

Ipu 3anucu GpyHKUMN HUTAE He HCTOJIb3YIOTCH MPo0ebl.

B kagecTBe apryMeHTOB Hallle BCET0 HCIIONB3YIOTCS YHCIA, TEKCT (3aKIIOYCHHBIA B
KaBBIUKH), CCBUIKH U (POPMYIBI. APTYyMEHTHI MOTYT B CBOIO OYepeNb COACPKATh ()yHKIIHH.
OyHKINH, SBISIONHECS apTYMEHTOM JIPYTOH (QYHKIINH, Ha3BIBAIOTCS BIIOXKEHHbLIMU.

[Ipumep hopMymsl, copepskaieii BIOKEeHHBIE (yHKITIH:

=CLUENMUTb("Homep mecsaua "; MECAL|(CEFOOHA()))

3necs CLUEMUTb, MECSAL u CEFOOHA — uvena ¢yukmii; "Homep mecsua ™
— TeKcTOBast KOHCTaHTa (mocrosHHoe 3HaueHue). Oyukuus CEFOAHSA Bossparmaer Te-
Kymryto nary. Ilockonbky eif He TpeOyeTrcs apryMEHTOB, 32 HEH CTOST IYCTble CKOOKH
(3TH cKOOKH HEO0OXOAUMBIL, YTOOBI yKa3aTh EXCel Ha To, 4TO 3TO MMEHHO QYHKIIHS).

KaBbruku npeacraBiasioT codoii cnenuaabHbiii cuMBoJ. He ucnonb3yiiTe B kaue-
CTBe KaBbIueK JIBa anocrpoda ().

Excel umeer u MoruHbie cpeacTBa mocTpoeHus rpadukos. I'paduku mo3BoIsSIOT Ha-
TJISITHO TIPEJICTABUTE CIIOXKHBIE TPOIIECCHI, TPOUCXOISIINE B IKOHOMHKE .

3apaHune

B ananazone 3HayeHuit X ot =2 g0 +2 ¢ marom 0,1 noctpouTts rpaduku GpyHkumit

_ax+\/b+x2,x <0
y =| 2cos(x)e™™,x € [01],
2sin(dx),x >1

rie a;3, b=1, c=2 ,d=3;
a—+ X

Ya+ x?

y=|-X+be ™ xe(0])

X<0

d - x\”s,x >1

e a=1, b=2, c=2 .d=2:




y =| ccos?(x)e™,x € [0]]

\/1+ \ZSin(dx)\m’,x >1

rne a=1, b=1, c=2 ,d=3;

[1+ax

T x<0

b+ x

y = | sin(x)vc + X,x €[0,1)

sin®(x)e™,x >1

rne a=2, b=1, ¢=1 ,d=0,2:

—‘X‘ e ™ x<0
2 )
a+Xx
y =[V1+x?,x €[0,D)
M-FdX,XZl
1+ X

roe a=1, b=2, c=1 ,d=3.

BapuanTt QyHKIUH 111 pabOThI 337a€TCs MPETO1aBaTeIIeM.

Jnst pacueToB 3HAUYCHUH (DYHKI[MHM BO BCEX JMANa30Hax 00s3aTEbHO HUCIOIb30BAHUE
OHOM 00111ei HopMyIbI.

Koahpunuents a, b, ¢, d 10/0KHBI HAXOAUTECS B OTAETBHON TabuIE.

I'paduk momkeH ObITh mpurojaeH Juis nyonukamuu (Gpopmar 6ymaru A4). J{ns storo
JTOJDKHBI BBITIOJIHATHCSI CIICIYIOIIHE YCAOBHUS:

1. Ocu 10KHBI OBITh TOMMEHOBAHBI,

2. J1o/mKHBI OBITH IPOCTABJICHBI METKU 3HAYCHHU;

3. Ha3BaHwue rpaduka JOMKHO HAXOAUTHCS CHU3Y,

4. Hapmucu TOJKHBI OBITh JIETKO YATAEMBIMH;
I'paduk momkeH ObITh MaKCUMAIBLHO MOHATHBIM. Ha rpaduke ITOMKHBI IPUCYTCTBOBATH

TOPHU30HTAIBHBIC W BEPTUKAIBHBIC JIMHUH CETKH.



MopsapokK BbINOMHEHUA pabdoThbl

3anonHeHne Tadbnuubl

[octpoiiTe TabmuIly, comepKalmyr0 HEOOXOIUMBIE UIS ITOCTPOCHUS TpaduKa 3Hade-
Hust. OHa TOJDKHA COIepIKaTh JIBE CTPOKH: 3HAYECHUS X U 3HAYCHUS! (DyHKIIUH.

31ech ciieyeT IMeTh B BULLY CICAYIOLINE MOMEHTHL.

1. Bce hopMyItBl TOIDKHBI 3aIIHCHIBATECS B OJHY CTPOKY C HUCIIOJIB30BaHHEM KPYTJIBIX

CKOOOK.

2. Koatpurmenrs a, b, ¢ u d m0IDKHBI pacmoaraTbCs B OTACIBHOM TabIHIEe U CChLI-

KU Ha HUX JOJDKHBI OBITH aOCONMIOTHBIMU. ['padMik HOJDKEH M3MEHATHCS IIPU H3MEHe-

HHUH BEJIMYUH KO3 PHUIIUECHTOB.

3. lns Toro uToObI co3naBaeMasi Bamu ¢opmyina paborana Bo BCex Iuana3oHax u3Me-

HEHUSA X, CIIEyeT HCII0Ib30BaTh (HYHKIUIO

ECJIU(ycnoBue; BbipaxkeHue1; BbipaxkeHne2)

YcnoBue 310 BBIpakeHHE, KOTOpoe MokeT TpuHuMars 3HadeHus VICTUHA wmn
JIOXKb. IpuMepamu POCTHIX YCIOBUH ABJIAIOTCS

Al>1; C3=2; D5>$E$8

3HauyeHne QyHKIUK OyAeT paBHO 3HAYCHHIO BblpaXeHuA1, eciu yCrnoBUe UCTHH-
HO, ¥ 3HaUCHHIO BbIPaXXeHUA2, eciii YCNoBMUe J0xHO. bonee nmpocroe npasuiio pado-
Thl JaHHOM (GyHKIMM racuT: ECNv ycrnoBue UCmMuUHHO, Mo BblpaxeHuel, uHaue
BblpaxeHune2.

Jiist BBIMOSIHEHUST 3a[laHUsI TOCTATOYHO MPOCTBIX YCIOBHM, HO HEOOXOMMMO OymeT
BOCIIOJIb30BaThCs BioxkeHHO# (ynkienn ECIA (byukuus ECJIU BBoauTcs B KadecTse
BTOPOTO Wi TpeThero aprymenta apyroi ¢pyukipu ECJIIN). Oyukuns ECIU nonyckaer
JI0 mecTH BioxeHHH. TakuM oOpa3oM HEOOXOIMMO aHAJIM3UPOBATh O0IACTh 3HAYCHHH
NIEPEMEHHOM.

Pabota obGnerdaercsi, eciy Bbl BHayalle MMpEACTaBUTE cebe CTPYKTYPY (OpMYJbI, 1O-
psinok Bioxenus: ¢ynkumii ECJIN, conepxanue aprymenToB 310it ¢yHKImH. Pexomen-
JIeTCsI TaK)Ke OCYIIECTBIATH MPOSKTHPOBAHUE B OIPENCICHHOM MOpsAKe (Hampumep, B
(bopMmyIie BHaYane NOJDKHO MITH BBIPOKCHHUE IS MajbIX 3HAYCHHH X, a B KOHLE — JUIs
GOBIINX).

®opMysIbl MOXHO HAOMpaTh BPYUYHYIO, HO MOXHO BOCIOJIB30BAThCS W MAacTepOM

(yHKIMIA, BRI3BIBAEMBIM HaKaTHEM KHONKH y (BCTaBKa (DYHKLMI1) TEKTOrpadudeckoro
MeHI0. MacTep Mo3BoJisieT BHIOpATh KAaTeropHioo (QyHKIHMM, ONpeAeieHHY (YHKIUIO H3
JAHHOM KaTeropuy, 3aaTh apryMEHThI 3TOM (HYHKINH.

ITpu paGote ¢ MacTepoM YacTo TpedyeTcsi BBOAUTH TEKCTOBBIE MOJIS TUEHKH WK
auana3onsl. HauGoJsiee yno0Ho aejaTh 3T, €CJIM HAJKATH HA KPACHO-CHHIOI) KHOMNKY
cjieBa OT TeKCTOBOro moJsi. Toraa okHo Mactepa QyHKIMIi CKpOeTcsi, a HAa JKpaHe
O0CTAHETCH TOJILKO 3TO TEKCTOBOE OKHO. Ilociie 3TOro MOKHO BBIIEIUTh HYKHBIM
AMAana3oH ¢ NoMoibi0 Mbiu. IIpu 3TOM OH cpa3y Gy/neT BBeleH B TEKCTOBOE HOJIE.
YTo0bl BEPHYTHCS K HCXOAHOMY OKHY, ONSAITH HAKMHUTE HA KPACHO-CHHIOK KHONKY
cJieBa OT MOJIsi BBO/IA.



Mactep pyHkumii 6€3ycIIOBHO ToJe3eH s moucka GyHkunid. OQHaKO MHOTHE CUH-
TAIOT, YTO B CJIydae CIIOKHBIX (OPMYI C BIOKEHHBIMH (QYHKIUSMH OBICTpPEE W IPOIIE
BBOJIUThH MX HEMOCPEICTBEHHO C KIIABUATYPHI.

MocTtpoeHue rpacmka

Jnst noctpoenns rpaduka BBIACIUTE JBE CTPOKU TaOJULBL 3HAUCHUS apryMEHTa H
3HaueHMs1 QyHKIHUU. B 00macTh BBIIENCHNST MOKHO BKJIFOYHUTH U 3ar0JOBKH 3THX CTPOK.

Haxwure knornky [l (MacTep Agnarpamm) nukTorpahuyeckoro MeHiO U IeicTByiTe
IO TI0/ICKa3KaM 3TOT0 MacTepa.

Jns1 coxpaHeHus rpaduka Jyvile HCMOJb30BaTh OTAeNbHbIH JUCT padoyueil KHU-
ru. JTo — cHenuaJbHbIA BH/ JINCTA, HA KOTOPOM HeT siueeK 1151 BBoaa (opmy.. 3aTo
OH M03BOJISIeT B AETAJISIX PACCMOTPETh rpaduKu.

Jas ynanenus rpaguka, cO31aHHOIO Ha padouyeM JucTe, cCaeAyeT BbIACJIUTh ero
HIeJIYKOM MBIIIH M HAaxKaTh Kiaasumy Delete.

Jas ynanenus: aucra rpadguka cjeayer EJKHYTh NPaBOil KHONKON MbIIIU 1O
SIPJIBIKY 3TOr0 JIHCTA U BOCHOJIb30BATHCS MOSBUBIIMMCSH KOHTEKCTHBIM MEHIO.

[MonpoOyiiTe pasnuyHbie BUABI PadUKOB U BEIOEpUTE TOT, KOTOPBII HauboJIee MOHSIT-
HO TIPEJICTaBIISAET JaHHYIO (DYHKIHIO.

[IpaBwibHO O(OpMIICHHBIA TpadUK JODKCH MMETh Ha3BaHHE, OOO3HAYCHHUS OCEH,
€IMHUIBI U3MEPEHUsSI TAaHHBIX, 0TOOpa)kaeMbIX Ha KaXJIOW OCH, METKH 3HaYCHUIl Ha OCsX,
nereHy (osiCHEHHUE YCIOBHBIX 0003HAYCHUI).

Jist opopmitenns rpaduka MO>KHO BBITIOJHSTE CICIYIOIINE ACHCTBUSL.

1. BeiaensiTe MmenykoM paziaudHbie GparMeHThl rpaduka U IOJIb30BaThCS KOHTEKCT-

HBIM MEHIO;

2. Boiienutb rpa ¥k U BBI3BaTh MACTEP IIOCTPOCHUS AUArpamM;

3. Yaamute rpaduK U 3aHOBO CO3JaTh €ro ¢ IOMOLIBIO MAacTepa, BHUMATEIILHO U3yYas

Ka)X0€ OKHO M HHCTPYMEHTBI Ha HEM.

JononHutenbHbIe 3agaHusA

1. Onpenenure 3HaYeHUS QYHKIUH A IATH PA3IMUHBIX 3HAYEHUI KaKOTro-In00 M3 ma-
pametpos (@, b, ¢ wu d). Cienyer B3aTh HCXOAHOE 3HAYEHUE U YETHIPE IPYTHUX, YBE-
JMYKMBasi BbIOpaHHbIM mapamerp Kaxaplii pa3 na 0,1. Hanpumep, ecnu tabnuna co-
Jepkaia psan 3HaueHuit GyHkuum s a=1, 1o Tenepb oHa OyIeT COAEPKAaTh ISTh
crpok: s a=1; a=1,1; a=1,2; a=1,3 n a=1,4. Ilocrpoiite TpexMepHbIii rpaduk
¢byukimu f(X,a).

Bcrasbre Tabnuiy 3HaueHui u rpaduk B daiin Word.

[MocTpoiiTe Kpyr, BOCIIONH30BABIIUCEH

1. I'paduxom;

2. ToueuHol AUArpaMMoii;

3. JlemecTKOBOM AMarpaMMOHn.

w P



MosicHeHUA K AONONHUTENbHbLIM 3a4aHUAM

1. OObrunble TPaUKH U THCTOTPAMMBI CTPOSITCSI C PaBHBIM ILIArOM, a 3aroJjOBKH CTPOK
HCTIONB3YIOTCS TOJBKO Kak METKH oceil. [loaTomy s mocTpoeHus rpaduka GyHKIUN 10
3HAYCHUSAM apryMeHTa, 3aJaHHBIM HEPaBHOMEPHO, CIIEAYET MOIb30BATHCSI OCOOBIM THIIOM
rpaduKoB — TOYEYHON Aunarpammon. Beibepute Hanbosiee HATNIAMHBIA BUA ITOW AMa-
TpaMMBI.
2. Jlns mocTpoeHust GYHKIMI JBYX HEPEMEHHBIX MOXHO BOCIIOIb30BaThCS TPEXMEPHOM
rMCTOrpaMmMon, TpeXMepPHbIM rpadikoM U NOBEPXHOCTbIO. Bribepute Hanbosee Ha-
[JIAIHBI BapUaHT.
3. BceraBka ¢parmenro Excel B ¢aitn Word ocymectsisercs yepe3 Oydep oOmena.
MoO’KHO BCTaBHTH JaHHBIE KaK TEKCT, KaK PUCYHOK Wi Kak suct Excel. B mociemnnem
CiIydae ITBOMHBIM MIETYKOM IO BCTaBIEHHOMY ()ParMEHTY MOKHO HEPEHTH B PEXHUM €ro
penaktupoBanus B Excel. IonpoGyiite pasnuunbie croco6bl BcTtaBku. B Word ucmosns-
3yiite MeHto > [NpaBka > CneunanbHas BCTaBka.

[Ipu BCTaBKe Bce AaHHbIe, HEOOXOIUMBIE I IOCTPOCHUS U300paXKeHHs, MONagaoT
B ¢aitn Word. B pexxume CBA3bIBaHWS naHHbIe OepyTcs u3 (ailia-UCTOYHHMKA, TaK YTO
HM3MEHCHHS B ICXOTHOH TaOIUIe OTPa3sATCSI B TCKCTOBOM JOKYMEHTE.
4. ]lng mocTpoeHHs Kpyra cileayeT BCIOMHHUTh Kypc MaTeMaTUKU cpeaHed mxoisl. Kpyr
OIMCHIBAETCS. yPAaBHEHUEM X?+Y?=a’® rac a— panuyc Kpyra.

2. Tabnuubl noacTaHOBKMU

O6Lwue cBegeHus

Jnsa Toro, yToOBI McCIe0BaTh 3aBUCUMOCTD MEXIy NEPEMEHHBIMH, YIOOHO MOCTPO-
uTh ee rpaduk no roukam. OxHAKO OOBIYHBIE TAOIMIBI HE BCETA JOCTATOUHBI JUIsl 3TOTO.

Yr1oOs! yIpocTuTh 3ajauy, B EXcel mpeaycmarpuBarorcsi COOTBETCTBYOIINE MEXAHU3-
Mbl. OniuH U3 HUX — TabnuLbl MOACTAHOBKU.

Tabnuita MoJCTaHOBKU MOXKET OBITH [T OJJHOM MJIH BYX NEPEMEHHBIX.

3agaHue

1. C moMompl0 TaONWIBI ITOJCTAHOBKH MOCTPOUTH TpadUK 3aBUCHUMOCTH Y.=X* u
Y2=X3. B quanaszone ot —10 mo 10 ¢ marom 1.

2. C nomouipo TabJIUIBI MOACTAHOBKU IOCTPOUTD TaOJIUILy YMHOMXKEHHS LEJbIX YHCell B
nuanasone ot 1 go 10.

Mopspok BbiNoNHeHUs paboTbl

IlepBrle nBe wacTh MpegHA3HAYECHBI JJIS MPEIBAPUTEIBFHOTO 3HAKOMCTBA C MEXaHMU3-
MOM TabJIHII TIOICTAHOBOK.
1. TloctpoiiTe «MCHIBITATENBHBIN TOJUTOH» UISl pacyeToB. JTO TalinIa U3 TpeX sueek.
Sueiiku MOXHO PacIIONIOKHUTh B CTPOKY MM B cTONOCI. B mepBoii comepKuTcs HCX0IHOE
3nauenue X. [lycts 310 Oyznetr 2. Bo BTOpOIi U TpeTheil stueiike — GpopMyIIbl sl pacueTa
GbyHKIMN Y1=X? 1 Y,=X> cooTBeTCTBEHHO.



B pydnom BapuanTte paboThI TpeOYETCS MOOYEPETHO MOACTABIATEL B 3Ty TaOIHUITY 3HA-
yeHust X ¥ CUMTHIBAaTh 3HaUeHHs Y1 U Y. FIMeHHO 31O mporecc u OyIeT aBTOMaTH3nupo-
BaH.

[Mocrpoiite Tabnuiy 3HaueHuid X, Y1 1 Y3, COCTOSIIYIO U3 TPEX CTPOK. 3aIOJIHUTE CTPOKY
3Ha4eHUSIMHU X, YKa3aHHBIMHU B 3a[JaHHU. DTH 3HAYEHUs! IOJDKHBI TIOJICTABIISIThCS BMECTO X B
MepBYI0 TaONMMIly. BTOpyro M TpeTblo CTPOKHM OCTaBBTE MOKa ITyCThIMH. CleBa OT ITyCTHIX
cTpok (yieBee u Hipke 3HaueHns: X=-10) BBeauTe (HOpMyIIbL, KOTOPBIE YKaXyT, OTKya OyIyT
TIO/ICTaBJIATHCSI 3HAUSHUS B 9TH CTPOKH: U3 3Ha4eHUH Jutst Y U Y, IepBOii TaOnuIBbL.

Brinenure Bropyto (utoropyro) tabnuiry. Cneanre 3a TeM, 4TOOBI B 00JIacTh BBIeIe-
HUsSI IONAJIK BCE TPU CTPOKH, a Takke (JOPMYIIBI AJIsl pacueTa BTOPOH U TpeTel CTPOK.

Bribepure MeHIO > [laHHble - AHanu3 «4to-ecnm» - Tabnuua gaHHbIX...

Vkaxute B okHe [10ACTaBNATb 3HAYEHUS MO CTONOUAM B aapec s9eiKH MepBoit
TaGIIUIGI, Kyaa TOACTABISIOTCS 3HadeHus X, u Hakmute KHomky OK. Tabiumia Gymer
3aI0JHEeHA.

IMocrpoiite rpaduk Ha OCHOBE 3TO¥H TabmuIpl. [Ipu nocTpoeHuu rpaduka CieayeT uc-
MIOJIb30BaTh Pa3IMUHbIC OCH 3Ha4YeHUH s Y; U Y. [ 3TOTO BBIIEIHTE HA MOCTPOCH-
HOU nuarpamme rpaduk GyHKIHMH Y, U BBIOEpPUTE B €ro KOHTEKCTHOM MeHi —> dop-
MaT psgoB AaHHbIX > Ocb - lMocTponTb pag no BCromoraTensHOW OCK.

BcerassTe moanucu Beex oceit (X, Y1 u Y)).

2. IlpuHnun pa®oTel TaOIHIEI TTOJCTAHOBOK C ABYMS NEPEMEHHBIMH TOT JKE: CTPOUTCS
TabNMIa — «IOJIMTOHY» JUIS pacyeToB. B 1aHHOM cilydae OHa COIEPKHUT TPHU sSYEHKH: Hep-
BBIf COMHOXMTENb, BTOPOH COMHOXKUTENb U UX MPOM3BEACHHUE (B ITOH sAUelKe TOJKHA
ObITh (popmyna). Eciin Obl 3a7jaHue BBINOJIHSIOCH BPYYHYIO, TO HPHUIUIOCH ObI MOJICTAB-
JISITH B OTY TAOJMIly 3HAUSHHS] COMHOKHTEIECH U 3aIIUCHIBATh PE3yJIbTaT.

IMocTpotiTe TabnuIly yMHOXKEHHSL. 3aT0JIOBKH CTPOK M CTOJIONIOB MPEJICTABISIOT COOOH
3HAUCHMSI COMHOKHTEIEH.

Bpimie 3aroyloBKOB CTPOK | JIEBEE 3aroj0BKOB CTOJIONOB (B TOH KIIETKE, I/I€ 3ar0JIOBKH
CTPOK M CTOJIOLIOB «CXOMAATCS») BBeIUTE (GOPMYITy, COAEPIKAILYIO CCBIIKY Ha Ty SYEHKy,
13 KOTOPOW Hamo OpaTh pe3ysbTar Ul 3alOJHEHHS TaOJHMIBI YMHOXCHHS (SUeHKy pe-
3yJbTaTa MepBOi TaOIUIIET).

Bei0bepute MeH0 > [daHHble > AHanus «4to-ecnu» > Tabnuua gaHHbIX...

VYKakuTe Terephb aapeca IBYX COMHOXHTENECH MepBOH TaOIWIBI B JIBYX MOJISIX I0S-
BuLIerocs okHa. [locne naxartus kHonku OK tabuina rotosa.

CpaBHHUTE 3TOT c1oco0 MOCTPOSHMS TaONUIBI YMHOXKEHHS C MCIOJIb30BaHUEM abco-
JIFOTHBIX CCBUIOK.

3. Co3pgaHue 6a3bl gaHHbIX U hunbTpauymsa

O6Lwue cBegeHud

Tepmun 6a3a AaHHbIX MOXHO MPUMEHHTH K JIFOOOH COBOKYITHOCTH CBSI3aHHOM WH-
¢dopmanun, oObeIMHEHHOH 10 OIpeieIeHHOMY NpHu3HaKy. Hampumep, B kauecTBe 0a3bl
JIAaHHBIX MOYKHO PacCMaTpPHBATh PACIMCAHUE JIBIXKSHHUS NIOE3/10B MM KHUTY PErUCTpaLliy
JTaHHBIX O 3aKa3ax ITOKynaTelseil U BBITIOJIHEHNH 3aKa30B.

OCHOBHBIM Ha3zHa4YeHHEM 0a3 JaHHBIX SBISIETCS OBICTPBIN MMOUCK COJEPIKAIEHCS B HUX
nadopmanuu. ITycts Bam TpeOyercst Haiitn HOMep TenedoHa aboHeHTa. 3Has ero (amu-



JIMIO, UMS M OTYECTBO, BbI OBICTPO CMOXKETE MOJTYYHUTh HY)KHYIO HH(POPMAIIUIO U3 aApPECHO-
tenedonnoi kaurn. Ecnu y Bac ects nHGOpManus o mpoaxax KOMIBIOTEPOB, TO C IIOMO-
pto uHCTpyMenToB Microsoft Excel mns Windows, npeacraeisemsix B Barue pacnopsbke-
Hue 11 00paboTku 6a3 TaHHBIX, BBl MOXKETE HE TOJIBKO BBLICHUTH, KaKasi U3 MOJETICH KOM-
MBIOTEPOB MMeNa HAUOONBIIHI CIPOC Y MOKyMaTeNell 3a MocliejHee BPeMsl, HO, YTO HEeU3-
MEpHMO Ba)KHEe, IPOCICINTh H3MEHEHHE CIIPOCa U ONPEACINTh TSHACHIMIO MPOAAXK KaX-
JIO# MOJIENTN KOMITBIOTEpA.

CosfaHue un 3anonHeHne Tabnuu,

B Excel 6asbr mamHbIx pasmemarorcss B Tabnuuax. Kaxmas Tabnuma COCTOHT W3
CTPOK | CTOJIOIOB, KOTOPHIE B 0a3ax MaHHBIX HA3BIBAIOTCS COOTBETCTBEHHO 3aMUCSMU H
NoONsAMM.

st Toro uro6n1 Excel Moria camocTosiTesibHO ONpeIeTuTh rPaHUIbI TA6U1 6a-
31 IQHHBIX, OTACJAINTE KANKAYI0 TAGJUIY OT OCTAJILHOIO NMPOCTPAHCTBA Pafouero
JIMCTAa CBOOOJHBIMY CTOJIOLAMHU M CTPOKAMH.

[Mycras crpoka unm crojber; BHYTpH TaOauubl 0a3bl JaHHBIX BOCIPHHUMAIOTCS Kak
pas3zenuTeNnb AByX TaOIHII, IO3TOMY HE OCTABJISANUTE B TAOIHUIIE CBOOOIHBIX MECT.

IIpu pabote ¢ Gaszamu maHHbIX B Excel mpexae Bcero ciemyeT BBECTH 3aroJIOBKU
ctonbuoB. OHU JOJDKHBI COAEpIKaTh TeKCT. [lociie 3TOro Bbl MOXETe BBOJIUTDH 3allHCH,
coJieprKalllie TeKCT, JaThl, YUCNIa U T. . BBOJ NaHHBIX W MPOCMOTpP MH(POPMAIMH MOXKHO
OCYIIECTBISATh, BHIACIUB JIIOOYIO SUYECHKY BHYTPH TaOJHUIIBI U BOCIOJIH30BABIIUCH KOMaH-
Joi MeHo > [aHHble > dopma.

dopma npezcraBisier coOON IUATOTOBOE OKHO, 0TOOpaXkaroliee OHY 3aIKCh TaOIH-
16l B BUJIC KAPTOYKH U MPEAHA3HAYCHHOE JUIS MPOCMOTPA M PEJAKTUPOBAHUS 3aIiCei B
0asze NaHHBIX, a TaKXkKe /IS JOOaBIEHHS HOBBIX U YAAJCHHs CYIICCTBYIOIIMX 3aIHCEi.
Kpome Toro, ¢ moMoipio (hOpMbI BbI MOXKETE OCYHIECTBUTH MOKCK 3alUCE, YIOBICTBO-
pf[IOI]_[I/IX JO0CTATOYHO CJIOKHBIM yCJ'IOBI/I)IM.

CopTupoBka

Jlist moncka Hy»HOW MHGOpPMaKy B OOJIBIINX TaOIUIAX YI0OHO X OTCOPTUPOBATH.
DTa cOpTUPOBKA OIpenessieTCs] KOHKPETHOH 3aaauelt noucka. Hampumep, CIMCOK CTyA€H-
TOB HAIIETO YHUBEPCHUTETA yI0OHO OTCOPTHPOBATH IO TPYMIIaM, a BHYTPH TPYMIIEI — 110
¢dammmusaM. B mpyrom cirydae MokeT moTpeOOBaThCS COPTHPOBKA MPOCTO TI0 HOMEPY 3a-
YETHON KHUKKH.

UtoOBI UMETh BO3MOXKHOCTh BEPHYTHCS K UCXOTHOMY IMOPSAKY CICHOBAHUS 3alHCeH,
noJb3yirech kHomkoir OTMeHa. Y 100HO Tak:Ke BBECTH MOPSAKOBBINA HOMED 3alHCE.

[Ipocreiimmii cmocod COPTUPOBKH 3aKITIOYAETCS B TOM, YTOOBI BBIETUTH OJIHY SUEHKY

TOTO TIOJISI, IO KOTOPOMY TpeOyeTCsl YIIOPSIIOYNTD 3aIUCH, 1 HaxaTh kHonky A ¥ (CopTu-

poBKa Mo Bo3pacTaHuio) win v (CopTMpoBKka NO yObIBAHWIO) Ha TAHETH WHCTPY-
MCHTOB.

IMockonsky EXcel ipu ompeneieHny rpaHuIl TaGIIHIB U TIOJOKEHUS CTPOKU 3ar0JI0B-
KOB IOJIeH HCIOJIB3YET JIEMEHTBI HCKYCCTBEHHOI'O MHTCJIJICKTA, B PAAC CJIy4aceB BO3MOIK-
Ha cuTyanus, Korja CTpoKa 3aroJIOBKOB TaKKE€ YJaCTBYET B COPTUPOBKE M OKA3bIBACTCA B
cepeauHe TabaMIBL. B 9TOM ciydae HaxxmuTe kHonky OTMeHa.

Ecnu xe Bwl BbiZiennTe 4acTh TaOIUIBI WM OCTAaBUTE MYCTHIE CTOJOIBI BHYTPH Tad-
JIMIBI, TO OTCOpTHpOBaHHOﬁ OKaXETCA TOJIBKO 4acCTb Ta6JII/IIILI. B stoMm CJIy4yac TaK>Ke Ha-
KMUTE KHOIIKY OTMeHa, TaK KaK nHa4y€ LECJIOCTHOCTh Ta6J'II/IHBI MOeET OBITH HapyuicHa.



IMpu BeIGOpe MeHO > [aHHble - COpTMPOBKA OTKPHIBAETCS [UAIOTOBOE OKHO, KO-
TOpPOE MO3BOJSIET BaM YKa3aTh IOJIS Ui COPTUPOBKU U OMPEIETUTh KPUTEPUA COPTU-
poBku. C moMoIbi0 packpeiBaromierocs crrcka COpTMPOBaTh MO BBl MOKETE BHIOPATH
cronber At COPTUPOBKU. [10psiIOK COPTUPOBKU YCTAHABIMBACTCS MEPEKIIOYATENSIMHE MO
BO3pacTaHuio wiru No yobiBaHMIO.

[Ipu copTUpOBKE MO BO3PACTAHHIO TEKCTOBBIC JAHHBIC YIOPSIOYUBAIOTCS B JICKCHUKO-
rpadudeckoM mopsiake. UUCIOBBIC JaHHBIC YIMOPSIOYMBAIOTCS 110 BO3PACTAHHIO 3HAYC-
HUI OT MHHUMAJILHOTO K MaKCUMaJIbHOMY. JlaThl yHOPSIIOYMBAIOTCS OT Hanbojee paHHei
JaThl 710 HanboJsee mo3aHel. [Ipu BeIOOpe mepekiouaTess N0 yObIBAHMIO MOPSIOK CoOp-
TUPOBKU U3MCHICTCS HA MPOTHBOMOIOXKHBIA. VICKIIOUEHHUEM SBIISIOTCS MYCThIC SYCHKH,
KOTOPBIC BCET/Ia PACTIONAraloTCs B KOHIIE CITHCKA.

JlBa TOTIONHUTENBHBIX pa3jiesia OKHa copTHpoBKH 3aTeM u B nocneaHioo ovepeab,
MO TMO3BOJIAIOT OMPEACIUTH MOPSAOK BTOPUYHON COPTHPOBKH JUIS 3amUcel, B KOTOPBIX
HUMCIOTCS COBIAIAIONINE 3HAYCHUS.

[epexmouatens NaeHTUdNUMPOBaTL MNOMS MO yKa3blBaeT, UMEETCS U B COPTH-
PYEMOM CIIMCKE CTPOKa 3aroJIOBKOB, KOTOPYHO HYXHO HCKJIIOUUTH M3 COPTUPOBKHU. Ilpu
HAITMYUK B CIIUCKE METOK CTOJIOLOB BbIOepUTe HepekiodaTens [10ANUCAM, B IPOTUBHOM
ciyuae — OB03Ha4YeHmaM cTonbuos nucTa.

B 3Tom Bompoce Excel npeasiaraer cBou coodpaskeHusi, HO OHH He BCEraa OKa3bl-
BaKOTCH MPaBHJILHBIMH.

OKHO Jauanora CoAEpXKHUT KHONKY [lapameTpbl..., B pe3ylnbTaTe HakaTHUs KOTOPOi
OTKpBIBAETCsI AUAIOroBoe OKHO [MapamMeTpbl COPTUPOBKU. C MOMOIIIBI0 3TOro OKHa Bbr
MOJXKETE:

1. ompenenuTh MOJIb30BATCIBCKUI MOPSIOK COPTHPOBKH IJIsl CTOJONA, YKa3aHHOTO B

packpsiBaroniemes cricke CopTMpoBaTh No;

2. CIcjiaTb COPTUPOBKY LIyBCTBI/ITeJ'HJHOI\/’I K MCTIOJIb30BAHUIO IMPOMUCHBIX U CTPOYHBIX

OYKB;

3. UI3MEHUTD HaIpaBJIeHUE COPTUPOBKH (BMECTO COPTHPOBKHU CBEPXY BHHM3 yCTaHOBUTH

COPTUPOBKY CJIeBa HAMPABO).

dunbTpauma AaHHbIX B Tabnuue

®PunbTpauus mpencrasisier coboii 0TOOpaKeHHE TOIBKO TEX 3aIUCei, KOTOphIE YIOBIIe-
TBOPSIIOT 3aJaHHOMY YCJIOBHIO, Ha3biBaeMoMy Kputepuem otbopa. B Excel mis ¢unbrpa-
LMY JaHHBIX UCTIOJB3YETCS PsIJl HHCTPYMEHTOB.

B okHe KpHUTEpHEB MOKHO 3aJaTh M HECKOJIEKO 00pa3IoB s Pa3UIHBIX ITOJICH, Ha-
pUMep, 334aTh BEIBOJI MapKETOJIOT0OB, MIMEIOIITUX OKJIa OOJIBIIEC 3aJaHHOTO.

ABTOUNLTP. [IpH BBI30oBe MEHIO > []aHHble > ABTOMUNBTP B sUeiiKax 3aroyioB-
KOB MOJIEH MOSIBISIETCS BBINAMAIONIMN CITUCOK (KHOMKA CO cTpenkoii). Haxkas Ha Hee, Bor
CMOJKETEe MPOCTHIM IIEITYKOM MBIIIN BHIOPATh MOKA3 TOJBKO 3amKcell ¢ 3aJlaHHBIM 3Ha4e-
HHUEM TI0JIS, a TAKXKE 3a7aTh YCIOBHs 0TOOpa 3amucei. [Ipu BKIrOYeHUH (HIBTpa HEHY K-
HBIE CTPOKH Pa0OYero JHCTa OKA3BIBAIOTCS CKPHITHIMU.

PaclmnpeHHbIn hunbTp, Bei3biBaeMblil uepe3 MeH0 2> [laHHble > PaclumpeHHbIn
OUNbTP..., Mo3BOJSIET HanbOJIee THOKO 3a7aBaTh YCIOBUS (DHIBTPAIIMKA U OTOOpaKEHHE
pe3ynbTara.

Pacimpenusiil GUIBTP UCIOIB3YET 3apaHee CO3MaHHbIN Ha pabodyeM JrcTe KpUTEPUn
0TOOpa — onKcaHue YCAOBHM, HAK/IAIBIBAEMBIX HA OTOMPAEMBIE 3aITUCH.



ITockoybKy Takol KpuTepuii 0TOOpa UCIONIB3YyeTCs B QYHKIMAX I paboThl ¢ 6a3amMu
JAaHHBIX, W AHAJIOTWYHBIA INPUHLMII JEKUT B OCHOBE (UIbTpalMu AaHHBIX B MS
ACCESS, ero cieayer BHUMATCIBHO H3YUHUTh.

Kputepuit or6opa 310 650K siueek. MUHUMANBHBIH ero pasmep coctasiser 1 cTOn-
Beu X 2 CTPOKW. B BepxHeii stuelike COAEPKUTCS Ha3BaHKE MOJsL. B HIbkHElH — ycioBue.

Ipu pabore ¢ KpUTEpUsIMHU O0TOOPA CJIeTUTe 32 TeM, YTOObI HMeHA MoJeil TOUHO
COBNAJAJIU C MMEHaMH, MCI0JIb3yeMbIMH B Tabuauuax. JInmHuii npodeJ, cMelnBa-
HUe JATHHCKUX M PYCCKHX, 3arJIaBHbIX M CTPOYHBIX OyKB HegomycTuMbl. Jlydmre
BCEro KONMpOBATh HA3BAHMS 10JIeil M3 UCXOAHOH Ta0ULbI B apryMeHThbl (PYHKI UM
¥ KPHTEPHHU 0TOOPa WM AaBaTh CCHIKH HA HUX.

ITpumep kpurepus

Cymma
>1000

Jlydimie pacnoJiaratb KpHUTEpPHii Tak, YTOOBI OH He HCKAXKAJICH NPH BCTaBKe
CTPOK HJIM CTOJIOIOB B Ta0IMILy 6a3bl JAHHBIX, HATIPUMeP, MpaBee U HIKE TA0IUIBI.

CMBICIT KpUTEpHUs COCTOUT B TOM, 4TO 3TO MUKpOTabnuua-obpaser, ans novcka. B
Hell YKa3bIBaeTCsl, KAKUE TIOJIS MIPOBEPSATh M YTO B HUX JOJDKHO COJIEpKaThcs. B maHHOM
cllydae B KaKIOH 3aliCH CICAYeT MPOBEpUTh TONbKO mose CyMMa, mpudeM Clieayer
0TOOpaTh TOJNBKO TE 3aIMCH, B KOTOphIX oHo Oonblie 1000.

Bonee cokHBIE YCIOBHS 337aloTCs cieayronmM obpasom. Eciu Tpedyercst ycinoBue
WIW, To B kpuTepuii BBOAUTCS TPEThs CTPoKa. Torma Kpurepuii mproOpeTaeT BUA:

Cymma
>1000
<500

BynyT BEIOpaHBI CTPOKH, B KOTOpPEIX cymma 0o Oombire 1000, mubo mensme 500.
31ecs KpUTepHui TakXKe SIBJISETCS 00pa3loM JUIS MOUCKA: IIPU IIPOBEpKe OUepeTHOM 3au-
CH OHA CPaBHHBAETCS C KAXKIOH CTPOKOW KPUTEPHS, U €CIIM €CTh XOTs Obl OJJHO COBIaje-
HHUE, CTPOKa OTOMpaeTcs.

Ycnosue U onpenensiercs kak

Cymma | [lomkHOCTb
>500 OupekTop

B 3TOM citydae TaHHbBIE JOJDKHBI COBMAAATh CO BCEMH 00pa3LaMH, COACPKAIINMUCS B
CTpPOKE, TO eCTh CyMMa JIoJbKHA ObITh Oombiie 500 u oHOBpeMeHHO B nosie [JOMKHOCTL
JIOJDKEH HaxoanuThest TeKeT [JANpekTop. Tosbko Takue CTpoku Oy ayT 0TOOpaHbI.

Ecnu tpeGyercst 3a1aTh CI0KHOE YCIOBHE ISl CYMMBI, TO HAa3BaHHUE ITOTO OIS MOXK-
HO MOBTOPHUTB B KPUTEPHUH:

Cymma | Cymma
>500 <1000




Taxoit kpurepuit 3anaet Beioop cymm ot 500 o 1000, To ecTb TeX, KOTOpHIE OOJbIIIe
500 u onHoBpemenno mensbie 1000.

Ecnu Tpedyercs 3aath Oosee CIOXHBIE YCIOBHS, TO B KPUTEPHH J0OABISAIOTCSI HOBBIE
CTOJOIIBI W/MITH CTPOKH.

Kaxnas crpoka Ta0auubl KpUTEepueB, KpoMe CTPOKH 3aroJI0OBKOB, siBJIsieTcs 00-
pa3uom is 0Téopa.

3apaHune

Co3znate 6a3y nanueix KaHuenspckue nNpuMHaOnNexHOCTWU, MpUBEACHHYIO Ha puc.3.
OcBouTth paboTy ¢ COPTUPOBKOH, (PHIBTPOM.

Mopsnok BbINOMIHEHNA PaboThbl

Co3nanne 6a3bl JAHHBIX MPOUCXOANT KaK cO3/l1aHue OOBIYHOM Tabmuuel. OmgHAKo cie-
IyeT yIuThIBaTH OCOOCHHOCTH, pHBeaeHHbIC B pasaene ObLume cBegeHus.

[pu padorte ¢ hopmoii crrexyeT 3a7aTh 0TOOP

1. Tonbko 3anucel, OTHOCSIIUXCS K Oymare;

2. Tonbko noctymienuiil u3 TromeHu;

3. TonbKo NPUHAISKHOCTEH, MOCTYMHBILHX B OKTsI0pe 2002 rosa Wiv no3xe;

4. IMoctymnenuii B ceHTsA0pe ¢ konmuecTBoM Oosee 10000.

[Tpu n3yueHnn MexaHu3Ma COPTHPOBKHU TpedyeTcs:

5. OtcoptupoBath 6a3y JaHHBIX 10 3HAYEHHUIO OHOTO M0JIs (TTONPOoOyHTe MOoUepeTHO

HECKOJIBKO TOJIEH);

6. OTMEHUTBH COPTHPOBKY (BEPHYTHCS K HAUaIbHOMY TIOPSAKY 3arncei);



| KaHuenapckue npuHaanexHocTu

Mecsiu Mopog ToBap KonuyectBo
NOCTaBKu
ceH.02|bpaTtck bymara 22500
ceH.02|bpaTtck BatmaH 13500
ceH.02|bpaTtck KapToH 15500
ceH.02|bpaTtck Knen 11000
ceH.02{MypmaHck [Bymara 42500
ceH.02{MypmaHck [KapToH 32000
ceH.02|TiomeHb |Bymara 12500
ceH.02|TiomeHb [Kanbka 6500
okt.02|Bonorga [Bymara 13500
okt.02|Bonorga |[BaTtmaH 10000
okt.02|Bonorga [Kanbka 7500
okT.02|MypmaHck [BaTtmaH 120000
okT.02|MypmaHck |Kanbka 14500
okT.02|TiomeHb [KapToH 37000
Hos.02|MypmaHck [bymara 26500
HoA.02|MypmaHck |KapToH 17400
Hos.02|TiomeHb  [Bymara 700
nek.02|TiomeHb |BaTtmaH 16000
pek.02|TromeHb  |KapToH 2000

Puc.3. basa 0aHHbIx «KaHuyenspckue npuHadnexxHocmu»

7. OTcopTHpOBaTh 1O TOPOJAAM, ISl OANHAKOBBIX FOPOJIOB — II0 JIaTe, JUIl OJMHAKO-

BBIX JIaT — 110 YOBIBAaHHIO KOJIMYECTBA.

CoxpaHHTh pe3yIbTaT KaXJ10i COPTUPOBKH Ha OT/IEIHHOM JIHCTE.

Ha nucre, rae naHHbIE HE OTCOPTUPOBAHBI, YCTAHOBUTH aBTO(UIBTP.

BrIBecTH ¢ MOMOIIIBIO aBTO(DUIIBTPA!

8. 10 mocmeaHUX MOCTaBOK;

9. 10 caMbIX KPYITHBIX ITOCTaBOK;

10. ITocTaBKH TOJBKO U3 OJJHOTO rOPOJIA;

11. MocraBku u3 TroMeHH, B KOTOPHIX KOJIHMYECTBO ToBapa npesbimaet 10000;

12. TToctaBku kapToHa n3 Mypmancka u TromeHu;

13. JIByX NOCTaBIIMKOB, MNOCTaBJISIONINX MAaKCHUMAJIbHOE KOJHMUECTBO TOBapa MO BCEM

BUJIAM;

14. Hanbonp1yto OCTaBKY;

15. HanmeHbIIy1o MOCTaBKY;

16. ITocTaBKH ¢ OKTAOPS IO HOSAOPE;

17. IloctaBku Oymaru u kapToHa u3 bparcka;

18. OtTHOBPEMEHHO BCe IMOCTABKH OKTSIOPS U BCE MTOCTAaBKU M3 MypMaHCKa.

[IpoxenaiiTe Te e ONEpalyl ¢ PACIIMPEHHBIM (IIIBTPOM, C KPUTEPHSIMH 10 paboue-
MY TIOJII0, pa3paboTaB COOTBETCTBYIOLINE KPUTEPHH.



CamocrositenpHO pa3obpats mo cripaBke EXCEL u momectuts B 0T4eT: puabTpamms
YHCJIOBOTO CTOJIOLA TAOIHUIIBI C UCIIOIB30BAHMEM YHCIIOBOIO 3HAUCHUSI KPUTEPHS, 3HAYe-
HHE KOTOPOTO BBIYHCIISETCS ¢ MOMOIIbI0 Gopmyibl. Kputepuii pacrnonaraercsi Ha pado-
gem smcre EXCEL (Mcmonb3oBanue Gopmyn uist oTGopa 3HAUYCHHH, MPEBBIMIAIOIINX
CpenHee 3HAYCHHUE JUTS THANa30Ha TaHHBIX)

4. MopGop napameTpa M NOUCK pelleHuns

O6Lwure cBegeHus

DIIeKTPOHHAs TabJIMLA MO3BOJIAET HE TOJILKO IPOU3BOAUTHL PACUETHI, HO M IIOMOTAET B
npuHaTHH pemennit. OHa uMeer gepthl DSS (decision support system) — cucremst mo-
JEPXKKU NPUHATHS PELIEHNH.

Mon6op napameTpa

PaccMoTpuM peanpHyto 33j1a4y — OINpeelieHHe pa3Mepa HauuCICHHON pabOTHUKY 3a-
paboTHO#1 TIaTkl, KoTopas o0ecrednT 3aJaHHbIH pa3Mep MoiydaemMoil UM cyMMsl. [1ycTb
Tpebyercs, 4ToObl Ha pyku O0buI0 BBIUIadeHo 20000 py6neit. Kak Opio mokazaHo B pa-
0oTe 110 pacyeTy 3apadOTHOMH IUIATHI, POLIECC ONPEIEIICHUs BbIIaBAEMON Ha PYKH CYMMBI
JIOBOJILHO CJIOKEH. B TaHHOM ciydae ero cieyeT IpOBEeCTH ¢ KOHIIA, YTO HE TaK IMPOCTO.

B T0 e Bpems Tabnuua pacyera yxe ecTb. MOXHO MPOCTO MOACTABIATH pa3iniHbIe
3HAUEHMs] HAYHMCJICHHOM 3apaOOTHOM IMIAThl MU CTapaThes, 4YTOOBI UTOT pacueTa COBHAJ C
3aJ]aHHBIM 3HAUCHHEM.

Excel mo3BossieT aBTOMaTH3HPOBATH ATy 3aady.

Eunie 6osee mpocToii mpuMep — ONpesesieHue KBaIpaTHOro (KyOMueckoro) KOpHs He-
kotoporo uucna X. [Tycts ato Oyzaer uucio 1234. [Ipu pydHOM pacueTe MOXKHO 3anucaTh
HEKOTOPOE YHUCJIO B OJHY CBOOOJHYH SYEHKy, a B IPYyryro BBeCTH (GopMyny KBajapaTa
(ky6a) sToro ymcna. Jlanee, Bpy4HYIO H3MEHSS YHCIIO B IIEPBOM SUCHKe, MOXKHO JOOHTHCS
TOro0, 4TOOBI ero kBaapar (ky0) cran paBen X (to ectb 1234). Hucno B nepBoii siueiike u
OyJeT pelieHreM 3a1auH.

Jlist pelieHust pacCMOTPEHHBIX 3ajad MpHMEHseTcs omnmus MeH > CepBuc >
Mop6op napameTpa. Eciau npaBuibHO yKas3aTh, 4To TpeOyeTcs clenarh, moa0op napa-
Merpa OyAeT NpOU3BEICH aBTOMAaTHYECKH. B JHanoroBoe OKHO TpeOyeTcs BBECTH TPH
napamerpa:

1. CcpuiKy Ha s4eiiky, B KOTOpo TpeOyeTcsi chOpMHUpOBaTh pe3yibTar (Iae A0JDKHA

Haxoauthest cymma 20000 pyGueit niu riae OyAeT yCTaHOBJIEHO YMCIIO, KBapaTHBIN

(KyOHMUecKuii) KOpeHb W3 KOTOPOTO HaJo Haiiti — 1234);

2. 3HaveHne, KOTOPOE OJDKHO HaXOauThest B 3T0# stueiike (20000 mmu 1234);

3. Ccbulky Ha sUelKy, KOTOPYIO HaJI0 M3MEHSTH (Ty, KOTOpyro Bbl mbITanucs m3me-

HATH BPYYHYIO).

IMpu naxxatun kHonku OK 3agaya OyzeT pemieHa.

OTOT WHCTPYMEHT IO3BOJISIET M3MEHSATh TOJBKO OJHY SYEHKY Tak, 4ToOBI B Jpyrou
(eaMHCTBEHHOH) siueliKe YCTaHOBMIIOCH 3a/IaHHOE 3HAYCHUE.



Mowuck peeHus

Jpyras sneMeHTapHas 3afaqa — HaXOXKACHHE MAaKCUMAaIbHOW TEPPUTOPHH, KOTOPYIO
MOJKHO OTOPOJIHTH MPSMOYTOJBFHBIM 32a00pOM 3aJaHHOW ATUHEL. BapuaHT mocnenHei 3a-
Jladyl — BBIOpATh UIMHY W MIMPHUHY TEPPUTOPUH 3aJaHHOW IUIOIAIN C MUHUMAJIbHBIM Ie-
PUMETPOM.

Jlnst ee pentenust TpeOyeTcs HOCTPOUTH TaOJIHILy, COJIEPIKallyIo Bce CBelIeHUst 00 ydacT-
Ke: ero JUIMHY, LIMPUHY (BBOASTCS IPOCTO YHCIA), IEPUMETP U IUIoma s (BBousTces dop-
MYJIBI, 3aBUCSIINE OT JUTMHBI U [IUPHHBI).

OTanMyne OT MpeNbIAYNIMX 3a/ad COCTOMT B TOM, YTO NMPUXOAMTCS M3MEHSTH YKE He
OJIMH, a JIBa IapameTpa (JUIMHY M IIMPHUHY) OJHOBpeMeHHO. HyXXHO MombITaThesi yMEHb-
LINTH TIEPUMETP, CJIENIS 32 TEM, YTOOBI IUIOMIA/b OCTaBalaCh PABHOW 3aJlaHHOM BEIIMYMHE.
3T0 JOBOJILHO CJIOXKHO.

3mech TpebyeTcss BCTPOSHHBIN MeXaHu3M MeH0 = [laHHble - [ounck peleHus. ..

Ecnu B MeHI0 > CepBuC HeT myHkTa [1OMCK pellueHmns, To cienyeTr BeIOpats MEHIO
- CepBuyc = HagcTpoWiku 1 BKITIOIHTH HaACTPOiKy [OUCK peLueHus.

OKHO MOWCKa PEIICHHUsI COCTOMT M3 Tpex yacteil. B BEPXHEW 4acTu 3amaeTcs oiHa
Lenesas siuetKa.

Jliist aTOr0 TpEebyeTCes ONpENeIHuTh LEelb PEMICHH 3aJa9n. DTO MOXET ObITh MUHUMHU-
3alys JUIMHBI 3200pa (TO €CTh 3aTpaTr Ha ero MPpUOOpeTeHHE U YCTAaHOBKY) MIIM MaKCHUM U-
3aIHsl OTOPaKUBAEMOM TUIOIIA M.

3HaueHHe LEeJICBON SYEHKU Kak MPaBWII0O MaKCUMH3Upyercs: (MpuObuib, dddekTus-
HOCTb, 9KOHOMHUS, APYTOil MOJIE3HBIA Pe3yNIbTaT) WIM MUHUMHU3UPYETCS (3aTpaThl pa3ind-
HBIX PECYPCOB).

BTopas yacTb ykaseiBaet, Kakue s4eiku TpeOyeTcs 3MeH:AThb. [ npumMepa ¢ yda-
CTKOM 3TO €ro JjinHa U mupruHa.

B TpeTbel YacTu ykasbiBaroTCs orpaHudeHus. [Ipu 100aBIeHHH HOBOTO OrpaHHYe-
HUSI OSIBIISIETCS. OKHO, TTOKa3aHHoOe Ha Puc. 5.

NoGasneHHe orpadHYeHHn EH

CCRINKE Ha GYErEy: QrpaHHYEHKE

I Bl[= [l a5 |

| el I | CTHEHS | |,£I,DI5_aBMTb| | ChpaEka |

Puc.5. OkHo dobaesrieHusi oepaHUYeHUs

OrpaHHYeHHS ONPENEIIAIOTCS CMBICIIOM ITOCTaBJICHHOW 3amaun. JImbo 3To 3amaHHas
IJIOMIAIb YYacTKa, JIHOO TMHA UMEIONIeTocs 3abopa.

OrpaHnyeHHs IPYroro THIIA 33JaI0TCS UCXOJS U3 (PHU3UUECKOr0 CMBICIIA TIep eMEHHBIX
B 3amadye. Hampumep, s mOMCKa MUHUMAIBHOM [UTMHBI 3a00pa TpeOyeTcs 3a71aTh HEOT-
PHUIATSNBHYO JUIMHY U MIHPHHY. ECIH 3TOTO HE CcHenaTh, TO MOXKET OKa3aThCs, YTO yda-
CTOK 6ylleT HUMCTHb OTpI/IHaTeJ'[I)HyIO JJINHY 1 OTpI/IL[aTeJ'H)HyIO H_H/IpI/IHy. EFO miomaab HpI/I
9TOM OCTAHETCs PABHOH 3aJaHHOM BEIUYMHE, a IIEPUMETP OYIEeT OTPHIATCIHHBIM.



BaxxHo Takxe TOYHO yka3aTb BuJ HepaBeHcTBa. Eciu Beinesnen yyactok 600 kB. M, TO
0O0JIbIIIe OTOPOAUTH HEIOMYCTUMO, & MEHBIIIE — HeXeJaTeabHo. [loaToMy I 3TOTO CITy-
yasi TpeOyeTcs yKka3aTh CTporoe paBeHcTBO. OTHAKO OBIBAIOT CIyYau, KOTAa BOSMOXKHO U
HepaBeHCTBO. Hampumep, ecny mimaHUPYeETCs BEITYCK Pa3IMYHBIX TOBAPOB C IEIBI0 MaK-
CHUMU3AIMY MPUOBLIH, TO JUI KaXXJOT0 BHJIC TOBapa yKa3bIBACTCS OrpaHHUYCHHE KONUYe-
CTBO He MeHbwe 0. B gaHHOM ciiydae OTPHIATENLHOE KOJIUYECTBO O3HAYAET, UTO
MMEIOIIUICS TOBAp IIOIIEN B MepepadOTKy, 4TO OOBIYHO CBS3aHO C JIOTIONHUTECIHHBIMHU
3aTparaMy, HE yYYUTHIBAIOIIMMUCS B 3amadye. KonmdyecTBO TOBapa MOXKET OBITh PaBHBIM
HYJIIO, €CJIH €T0 HEBBITOJHO BBITyCKATh, HIIN OBITH OOJIBIIIE HYJIA.

3apaHue

1. Metoznom nonbopa mapameTpa ONpeaeTuTh KyOndecKnii KOpeHs U3 Juciia B Ipese-
nax ot -1000000 no 1000000.
2. OnpeieuTh MUHUMATBHYIO JUTUHY 3a00pa Ut npsaMoyronbHoro yuactka B 600 KB.
M.
3. Onpenenuth, Kakyro MPSIMOYroJbHYIO IUIOLIAh MOXXHO OTOPOJHTH MPSIMOYTOJIb-
HbIM 3a00pom gmuHoH 100 M.
4. Pa3paboTaTh Cpe/ICTBA ATl PeLICHUs 3a7a4u ONTUMANbHOM 3arpy3kn prok3aka.
a) Typucr moxeT mepeBe3tn aBuapeiicom 20 Kr Garaxka. OH MOKET KyIIUTh TPH BHIA
TOBAapOB: KYPTKH, TyOJICHKH, canmoru. Kaxaplii xapakrepusyercsi BECOM U MPHUHOCHMOM
MpuOBLIBI0. 3a/1a4a — MAKCUMHU3HPOBATh MPUOBLIL OT pelica.
6) Ha 3aBome mMeeTcst OfHA TOHHA ATFOMHHUSA. TEXHONOTHS TO3BOJIET CHEIaTh U3 Hee
6unonsl Becom X; kr, kactpronu BecoM Xp Kr U tapenku Becom Xz kr. Kaxnoe nznenue
MPUHOCHUT TPUOBLIH B pa3Mepe cOOTBETCTBEHHO Y1, Y3, Y3 p. CKOJIBKO TOBAPOB KAXKAOTO
HAaMMEHOBAHUS CIIEAYET BHIYCTHTh, YTOOBI MAKCUMU3UPOBATH MPUOBLTH?
B) KJIQJOMCKATEIb HAIIEN KIIaj, B KOTOPOM HMMEIOTCS B MPAKTHYECKH HEOTPAHUYCHHOM
KonnuecTBe u3zenus u3 3oi0ta TinoB Xi, X, X3 croumoctsio Yq,Y,, Y3 COOTBETCTBEH-
HO. YHectH MOXHO He Oomee 50 Kr rpys3a. s pacnuiuBaHus HET HHCTPYMEHTOB.
CKOJIbKO KaKUX M3JIEIIUi JTydllie B3SITh, €CJIN LEeJb KJIQJ0UCKATENsI — CTaTh 60raTteim?

5. 3amavya TIaHMPOBAHUS MPOU3BOJCTBA (3a/1ada JIMHEHHOTO mporpaMmMpoBanus). Hike
npuBoAMTCs (hOpMaIM30BaHHAs OCTAHOBKA 3a/1a4H.

TepMuH «IIporpaMMHPOBAaHHE» HY)XHO IIOHMMAaTh B CMBICIE «IIaHMpOBaHUS». OH
6bu1 TpeioxkeH B cepeanne 1940-x roxos [xopmxem JlaHIMrom, ogHUM M3 OCHOBaTe-
JIel JTMHEHHOTO NMPOrpaMMHPOBAHUS, €IIe A0 TOT0, KaK KOMIBIOTEPHI OBIIIM HCIIOIb30Ba-
HBI JUTS PEIICHHs JINHEHHBIX 3a/1a4 ONTHMH3alnH.

Maremarnyeckas pOpMyIMPOBKA 3aJa4ll JMHEHHOTO POrpaMMHUPOBAHHS.
Hy»xHo onpenenuts MakCUMyM JIMHEWHOH 1iesieBoi GyHKIMHU (JIMHEHHON GopMBbI)

n
flz)=) cix;=cr +crs+...+cpry
=1

IIPYU YCJIOBUSX



n
Za'ijrji:bi i=1,2,...,?‘ﬂ
=1

WHorna Ha X; Taxke HaKJIabIBae€TCsl HEKOTOPBI HAOOp OrpaHUYeHull B BUieE pa-
BEHCTB, HO OT HUX MOKHO M30aBUTHCS, MOCIEIOBATEIBHO BhIpaXKasi OJHY NEPEMEHHYIO
yepe3 JpyTue U MOACTaBIIAA €€ BO BCEX OCTAIBHBIX PaBEHCTBAX U HEPaBEHCTBAX (a Takxke
B ¢ynkiuu f).

Takyro 3amady Ha3bplBaroT "OCHOBHOHN'" mnm '"crangapTHOH" B JMHEIHOM mHpo-
IrpaMMHPOBAHUU.

[TocTraHoBKa 3a7a4¥ IUTAHUPOBAHKS IPOU3BOICTBA B OOIIEM CIIydae.
Hekortopoe mpennpusitie Npou3BOAUT N TUIOB MPOLYKIMH, 3aTpadynBas Ipu 3TOM
M THIOB pecypcoB. V3BeCTHBI CleyIONMe MapaMeTPHl: djj — KOJIMIECTBO I-ro pecypca,
HEOOXOIUMOE [UIS TIPOW3BOACTBA CAMHUYHOTO KOJIMYECTBA j-i NPOAYKIIUH; ai,-Z 0
(i=1,...,m; j=1,...,n);

b;-3amac i-ro pecypca na npexnpusitun, b;>0;
Cj-LieHa eMHUYHOTO KOJIMYeCTBa J-if mpoxykuuH, C;>0.

[Ipennonaraercs, 4TO 3aTpaThl PECYpPCOB PACcTyT MPSIMO MPOMOPLUOHATBHO 00be-
My Hpom3BoAcTBa. I1ycTh X; — mIaHHpyeMbli 06beM IPOH3BOACTBA j-H Mpomykimu. Torma
JIOMTYCTUMBIM SIBIISIETCSI TOJIBKO TAaKOW HAOOP MPOM3BOAUMON MPOMYKIUH X=(X1,Xp,...,Xn),
[PU KOTOPOM CyMMAapHbIE 3aTPaThl KaXI0T0 BUJIA I-r0 pecypca He IPEeBOCXOIST €ro 3ara-
ca:

n
> a;-x; <b; i=L..m. (1)

j=1
Kpowme Toro, nmeem cienyroniee orpaHUueHUE:

X=0; j=1,...,n. (2)

CronMocTs HabOpa MPOAYKIIUHN X BEIPAXKACTCS BETMIUHON:
n
Y cjxj. 3)
J=1

3amava IIaHUPOBAHMS ITPOU3BOJICTBA CTABUTCS CIEAYIOINM 00pa3oM: Cpeir BCEX BEKTO-
POB X, yIOBIETBOPSIOMNM orpanndeHusM (1), (2), HaiiTh Tako#, TpH KOTOPOM BEIHIHHA
(3) npunumaeT HaubombIIee 3HaUeHUE [2].

MateMaTH4YeCKO€ ONMCAHNE TIOCTABICHHOH 3a/1a4X TUIAHUPOBAHUSA (JUIS PEIICHHS).

[TycTp HEKOTOpOE MpeanpHiATHE NPOU3BOJIUT 3 BHIA HPOIAYKLHMH Xj, Xp, X3 3aTpaunBas
1pu 3ToM 3 THMa pecypcoB. Ha npon3BoACTBO NPOAYKIMHK THIIA X TpeOyeTcs cieayrolee



KOJINYECTBO MMEIOIIMXCSI Ha MPEANPHUATHN PECYPCOB (HaeTCs KOIMYECTBO KaXIOTro pe-
cypca, He00XOIMMOTO AT IPON3BOACTBA €AMHHIBI MPOAYKIMU THIA X;: 1 — KOJIM4IecTBO
pecypca 1, 2 — konmgecTBO pecypcea 2, 4 — konmuiecTBo pecypcea 3. Ha mpousBoacTBo enu-
HUIIBI IPOIYKINHU THIIA X; TpeOyeTcs (B YCIOBHBIX SIMHAIAX): 4 — KOIUIECTBO pecypea 1,
1 — xommyecTBO pecypcea 2, 2 — KOIMUIecTBO pecypcea 3. Ha mpom3BoACTBO €IMHUIIBI TIPO-
JIYKLUUH THIIA X3 TpeOyeTcs (B YCIOBHBIX eAMHMIAX): 4 — KOJIMYecTBO pecypea 1, 4 — Ko-
JIMUECTBO pecypca 2, 4 — KOIMUecTBO pecypea 3.

Homyctum, uro 3amac pecypca (b;) 1 cocrasnser 120 yCIOBHBIX €IMHHUII, 3aI1aC
pecypca 2 — 60 yciaoBHbBIX enuHuIl, a pecypea 3 — 100 ycnoBHbIX enunul. LleHa enuHUIIBI
NPOXYKLIMH TUNA X; paBHa 30 pyOusim, leHa eANHUIBI TPOLYKINY THUIIa X2 paBHa 22 pyo-
JSIM, @ eIMHHIA POIYKIUH THIIA X3 — 56 pyOIIsiM.

HyxHo crutaHupOBaTh TaKo# HaObOp MPOU3BOIUMOM MPOLYKIMH X=(X1, X, X3), IPH
KOTOPOM CyMMAapHBIE 3aTpaThl K&XKI0T0 BHIAa Pecypca He IPEBOCXOIAT €T0 3amaca, T.¢.

X1+4X%+4xX3 < 120;
2X,+X,+4%3 < 60; (4)
4X,+2X,+4%3 < 100;

U TIPA 3TOM JOJDKHBI BBIIOJIHATHCS CIEAYIOIIME OTPaHMYEHHA: Xi, Xz, X3 > 0.
CrutaHUpOBaHHbIH HAGOP MPou3BOAMMOIT mpoayKiu X={Xy, Xp, X3} I0OJDKEH 00eCIeInTh
MaKCHMYM CTOMMOCTH JJaHHOTO Habopa

{30x,+22X,+56X3} —> max.

Takum o6pazom, MBI TOIYYHUM OJHOKPHUTEPHAIBHYIO 3a7ady, KOTOpas SBIAETCS
3amadeii nmuHeiHoro nporpammupoBanus (3JII1). OHa cBOAWTCS K MOUCKY KCTpEeMyMa
nuHeHOW (GyHKUMM (naHHas (QYHKUMS Has3bIBaeTCs JIMOO KpUTepueM, JHOO IeneBoi
¢byHKIHEH)

f(X)=30x,+22X,+56X3

IIpU HAJIMYHUU CUCTCMBI JIMHEHHBIX HCPABCHCTB.

Mopspok BbINoNHeHUs paboTbl

Ipocreiitire npuUMepsl ObLIN PaCCMOTPEHBI B pasjiene OOLLMe CBeAEHUS!.

st peniernst 6oiiee CIOKHBIX 3a1ad CIEAyeT HCIONB30BaTh TOT XK€ MPUHIAIT: CO3-
JaiTe «IOMUTOH» Jisl pacuetroB. Korma craHer sicHO, Kyaa TpeOyeTcs MoCTaBisITh 3Ha-
YEHHS, YTO CIEAYeT MAaKCHMH3MPOBATH M KAaKHE OTPAaHWYCHHS JOJKHBI BBIMTOJIHATHCS,
OyIeT MPOCTO MOCTABUTH 3a/1aqy MOMCKA PEIIICHHS.

Hampumep, [u1st 33124 O MTaHUPOBAHKUH BBIMTYCKAa TOBAPOB CIIEAYET CO3AaTh TAaOIIHILY,
WM OTIeNbHBIC TaOJIUIBI, COAepXKaIlie HAOOp MPOU3BOANMOM mpoaykuun ={X;, X, X3},
NPUHOCHMYIO UM TpHObLTH (GyHKunoHaN {30X;+22X,+56X3}), 3anacel Ha ckiazne b; orpa-
HUYeHUS (4).



I[EUICC CTaBUTCA 3aga4a IMOoCKa pCUICHUA.

Cne;[yeT Y4€CTh, YTO KOJIMYECTBO BBIITYCKACMBbIX M3ISTUN TOHKHO OBITh EJIbIM, TaK
KaK II0JIOBMHA W3ACINUA HE TPHHECET HUKAKOH HpI/I6bIJ'II/I. Beeaute COOTBETCTBYIOIINEC
OIr'paHUYICHUS.

5. 3HakomcTBO C yHKUumnamu Excel

Onmcate cHHTaKCHC (YHKIMHA M TIPHBECTH NpUMepsl padoTel ¢yHkuwmii: BIIP();
I'TIP(); CYMMECIJIM(); MHAEKC(); TPAHCII(); ITPOMEXXYTOYHBIE.MTOI'H().
[Ipumeps! ¢ ucnons3oBanueM PrtSc, tak, 9To0bl CHHTaKCHYecKas KOHCTPYKIHS (pyHKITUH
oToOpaanach B mosie BBoja MeHio Excel.



OcHoBBI IporpaMMupoBanus Ha C++
(JIureparypa B.B. Ilonoensckuii SI3pik C++, cKkayath ¢ caiita).

Paspensl 1uia nuzyuenust:

1. Oneparun.

2. OnepaTops! yIpaBIeHUs.

3. OOBEKTHI U UX aTPUOYTHL

4. OyHKIUH.

5. Maccusbl.

Iporpammel. Hanucats u otnamuts B cpene Microsoft Visual Studio 2010.
HpOI‘paMMH Ha CTpaHI/IHaX Crpanuna 67: [IpaBuia BUAUMOCTH 00BEKTOB.

- Ctpannna 78: Baemraue nepeMeHHHe Crpanu-

MaCCHBHE.

3aMeuaHus K TeCTaM Mporpamm u3 kauru: [IpenporeccopHas TUpeKTHBA!
#include <iostream.h>,
3aMEHsIETCSl B TEKCE MPOrpaMM HabOpOM OMepaTopoB:
#include <iostream>
using namespace std;

Nuaue BBOA-BBIBON CH++ paboTaTh HE OyAET.

Jnst otoOpakeHust pycckoro andasura B KOMMeHTapusx (popmarupoBanue)
MPOrpaMMBbI MPH BBOjIe-BbIBOIe C++ HEOOXOIUMO B MPEIPOLIECCOPHBIX JUPEKTUBAX Ha-
MUCATh IUPEKTUBY:

#include <locale>

U B Tene rnaBHOM (HYHKIMU TIEPBBIM OMEPATOPOM HAIHCATD:
setlocale(LC_ALL, “Russian”);
WA
setlocale(LC_ALL, “™);

PesynbraThl paboThl 0TOOpaXxKaroTCs B BBIBOJIaX BCTaBKo PrtSc.

OT4eTsl IpeACTaBIATh B TBepA0H konnu A4 (MoxxHO AS). ITo myHKTaM.

Crpanuna | — TurynbHbll IucT. Janbiie co CTpaHUIlbl 2 IO MyHKTaM.

1. ITocTanoBka 3amayu.

2. Teopetnueckas 4acTb (U3 paszesna CIpaBKU CHCTEMBI, ONPE/ICNICHNS] U3 MHTEPHETa,
MOKHO MOPSIJIOK BEITIOJHEHUS PabOTHI).

3. dnst Excel mopsiaok BeIMONHEHUs paboThI (T.€. COBMECTHTH C I1.2).

4. Orncanust OCHOBHBIX IEPEMEHHBIX U (QYHKIMH B IPOrpamMMe.

5. Cxema nporpammsl (ctanaapt 19.701-90 — «CuMBOIIBI, HCTIONB3yEMBbIE B CXEMaX MpO-
rpamm»). KTo cMokeT HapucoBarts.

6. O0BexT nccuenoBanus (Iporpamma, CTpykrypa, hopmyia u 1. 1.). BeraBka PrtSc.
7. BoiBOJIbI € pesysbraTamu padoTel. BeraBka PriSc.

Huxe npumep TutynpHOro aucra.
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[Tpumep mporpaMmsl ¢ AUPEKTHBAMH.

#include<iostream>
#include<locale>
using namespace std;
char dc[]="06bekTl"; //TnobanbHbli gna moayns obbekTl
void funcl(void)
{
cout<<"\nfl.dc="<<dc; //BuaeH rnobanbHblii Ans moayna
06bekT1
char dc[]="06bekT2"; //NokanbHbii ana funcl obbekT2
cout<<"\nfl.dc="<<dc; //BuaeH nokanbHblii 06beKkT2

{//BHyTpeHHui 610Kk pgns funcl

//BuaeH nokanbHbli 06bEKT2
cout<<"\nfl.block.dc="<<dc;
//Nlokann3oBaHHbIN B 610Ke 06beKT3
char dc[]="06bekT3"; //BuieH nokanbHbll 06beKT3
cout<<"\nfl.block.dc="<<dc;
//BuaeH rnobanbHbli 06bekT1
cout<<"\nfl.block.::dc="<<::dc;

}//KoHeu, 6noka

//BuaeH nokanbHbit ana funcl obbek?2

cout<<"\nfl.dc="<<dc;

//BuaeH rnobanbHbli 06bekT1

cout<<"\nfl.block.::dc="<<::dc;

}//KoHel, dyHKUUM

void func2(char* dc) //dc-napameTp ¢yHKLMUK
{
cout<<"\nf2.napameTp.dc="<<dc; //BuaeH napameTp
//BuaeH rnobanbHbli 06bekT1
cout<<"\nfl.block.::dc="<<::dc;
{//BHyTpeHHuin 6nok ans func2
//Nokanu3oBaHHbIl B 670Ke 06bekT4
char dc[]="06bekT4"; //BuaeH nokanbHbii 06beKT4
cout<<"\nf2.dc="<<dc;
}//KoHew, 6noka
}//KoHen ¢yHkuum func2

void main()
{
setlocale(LC_ALL, "Russian");
//BuaeH rnobanbHbuli 06bekT1
cout<<"\nfmain.dc="<<dc;
char dc[]="06bexkT5"; //BuaeH nokanbHbli Ana main obbekT5S
funcl();
func2(dc);



