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UHTEP®ENC TABJIMYHOI'O ITPOIIECCOPA

TabauuHblil Mpoleccop — mporpamMma Jijisi aBTOMAaTH3UPOBAHHOM 00pabOTKH
JTAaHHBIX, PEJICTABICHHBIX B BUJIE IBYXMEPHOU TaOIUIIBI.

HNutepdeiic Tadiamunoro mpomeccopa MS Excel 2010 — xoumexcmmo-
3a6uUCUMblli — BKITIOYAET B ce0s HECKOJBKO AJIIEMEHTOB: MaHENb OBICTPOTO JOCTYIIA,
JICHTY ¥ BKIIQJIKH Ha HEH, TPYIITBI HHCTPYMEHTOB Ha BKJIAJIKaX.

G Briaaakn
IIaHe b 0BICTPOrO JOCTYIA A
X« 8 & Kuural - Microsoft Excel / / | @ rd:g
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Puc. 1. O6vexmur unmepgeiica Microsoft Excel 2010

IIaHesb ObICTPOroO A0CTYNA

BBepxy OkHa HaXOAUTCS MaHeNb OBICTPOro JOCTYIA, HA KOTOPOM MO ymMoJya-
HHUIO Pa3MENIAIOTC KHOMKH COXPaHEHMS, OTMEHBI U MOBTOpa AercTBui. [lonp3oBa-
TEJIb MOKET BHIBECTH HEOOXOAMUMBIC €My KOMaH/Ibl Ha ATy MaHEIIb.

Komansibl MOXHO JT0OABUTh M3 CIMCKAa YacTO HCIOJIb3YEMbBIX KOMaH, KOTO-
pBI OTKpBIBAETCS MIETYKOM 10 cTpesike HacTpoiika maHeam (crmpaBa OT MMaHENH)
WJIY TIOCJI€ BBIOOpa MyHKTa MeHIO JIpyrue koMaHasbl. .. (B KOHIIE CIIUCKA).

JleHTa U BKJIaJAKH
Oomum st Beex npunoxennin Office 2010 sBiisseTcst MOsSIBIICHUE HOBOTO dJIe-

MeHTa rpaduyeckoro uHTepdeiica — 1enmpl, KOTOpast ynpouaeT NOUCK HEOOXOau-
MBIX 3JIEMEHTOB MOCPEICTBOM KOMaHHBIX BKJIA/I0K.
JIeHTa COCTOUT U3 TPEX JIIEMEHTOB: BKJIAJIOK, TPYIN U KoMaH/ (puc. 3).

Braagkn IPEa0CTaBIAOT BOSMOKHOCTE BEIIIOJTHATE
OCHOBHBIC 3aJa9H, IIPEAYCMOTPEHHEIC B Excel
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@ I 6 Komanoii MoXeT OBITE
PYIIBI ABTISIOTCSA HAOOpaMH CBA3aHHBIX KHOIIKA FITH MCHIO

KOMaH[J, KOTOPBIC 0T06pa>1<am Cia Ha
BKJIaJgKax

Puc. 2. Jleuma u exnaoxu



OBBEKTDBI TABJIMYHOI'O JOKYMEHTA

Paboyas kHura

NMuer

Tabnuua Owvarpamma

Ctpoka Crtonbey OunanasoH HAyerka

Puc. 3. Obvexmul mabauunoco doxymenma

Kaxapiii 00bEKT XapaKTepu3yeTcss HA0OPOM mapamMeTpoB U METOJA0B 0OPAOOTKH.

Pabouasi kHura

Jlnst XpaHeHus W aBTOMATHU3allMU pacdeTa JaHHBIX, MPEACTaBICHHBIX B Tal-
JuYHOU (opMe, ucronb3yroT padouyro kuury Microsoft Excel 2010, kotopast mpen-
cTaBJsieT co0oi (aii ¢ YHUKAIbHBIM UMEHEM, 3a/IaHHBIM T0JIb30BATEIEM, U TUIIOM
XLSX.

Pabouas kuura (puc. 4) COOEpKUT PACTIOIOKEHHBIE B TPOU3BOJIIBHOM MOPSJI-
K€ JINCThI, KOTOPBIE CIIYXaT JjIsi OpraHu3allui W aHajiu3a JaHHbIX. lIMeHa JIMCTOB
OTOOpaXaroTCsl Ha SAPJbIKAX B HUXKHEW 4acTH OKHa KHUTH. [lo yMondaHuio kaxjaas
paboyasi KHUTa COJIEPKUT TPH JIUCTA CO CTaHIapTHBIMU Ha3BaHusiMu: Jluerl, Jluer2,
JIncr3. CiieBa OT SpIbIKOB HAXOAATCA KHONKHU UX NMPOKPYTKU. C MOMOIIBIO pa3ienn-
TEJIE MOXHO HU3MEHATh PACCTOSTHUE MEXIY SAPJIbIKAMUA U TOPU3OHTAIBHOU MOJIOCOU
MPOKPYTKH.

PaGoumii juMcT — 3TO 2JIEKTpOHHAs TaOJMIlA, COCTOAIIAs U3 CMOaOYo8 W
cmpok. B MS Excel 2010 3azonoexu cmonouoe comepxat oT 0JHOM 10 TpeX OYKB
narunckoro andasura (ot A no XFD). 3azonoexu cmpox — mudpei. Ins MS Excel
2010 MakcuMaJIbHO BO3MOYKHOE KOJIMUECTBO CTOJIONOB cocTaBiseT 16 384, ctpok —
1048 576.



I[Tone uMeHH Ctpoka popmy 3aro10BKH CTONONOB

PaOounii aucr
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Puc. 4. Unmepdghetic paboueii knueu

[lepeceuenue cTosOa U CTPOKU O0pa3yeT A4eHKY — MUHUMANbHBIL dJIeMeHm
0/151 XxpareHus 0anHvlx. MeCcTOTION0KEHHE STUEUKH 3a/1aeTCs aApecoM, 00pa30BaHHBIM
Y3 MMEHM CTOJI0a U HOMepPa CTPOKH, HAa MEPECEUYCHUH KOTOPBIX OHA HAXOIUTCS.
AJlpec siueHKHU B 3JISKTPOHHON TaOJIUIIe Ha3bIBACTCS ccblikoil. Ecnu sueiika akTUBHA,
TO ee ajipec oToOpakaeTcs B noJie umenu. Ha puc. 4 akTUBHOH SBISCTCS SUCHKa ¢
anpecoMm Al.

Jlns BBOJIa M peJaKTUPOBAHUS 3HAUEHUN aKTUBHOM SIMEMKH WJIM COJEpKALIEH-
sl B HEH (pOPMYJTBI HCITONIB3YIOT CTPOKY (hopmy.a (puc. 4).

BHuzy pabodero jgucra pacrojokeHa CTpoKa cocTosiHusi. B ee meBoit yactu
BBIBOJAUTCA MOJCKA3Ka K Pa3HbIM BBINIOJIHAEMBIM JIEUCTBUSAM. B MpaBoi yacTu CTPOKHU
COCTOSIHUSI PACIOJIOKEHBI KHOIKH MEPEKIFOYECHUS PEKUMOB IPOCMOTPA JOKYMEHTA.
Kpome Toro, nosiBuiiach BO3MOKHOCTh yJIOOHOW PETYIMPOBKHU MacIiTada JOKyMEHTA.

B ctpoke BeIBOAMTCS U crielUaibHas WHGOpPMaLUs IJiS BBIJICTCHHBIX SYCCK:
BBIUHCJICHHOE CPE/IHEE 3HAYEHUE, CYMMa, KOJIMYECTBO U T./I.

JleficTBHS € JIUCTAMHA
Bce koMaHb! 11t pabOThI € TUCTAaMU HAXOASTCS B KOHTEKCTHOM MEHIO SIPJTbI-
Ka iicTta (puc. 5) u B rpynie I'napnas — fveiiku.



BCTaBnTE...
¥aanuTe
NeperMeHOEaTE
MNepemMecTUTE/CKONMPOBaTE. .,
QJ Moo HbIA TekoT
&l 3AWNTHTE AWCT...
LEeT Aapnbi4ka 3

CEpEITE

BbIgENWTE BCE AWCTHI
JINCr L = IWCrE AT TS o —

Puc. 5. Konmexcmmnoe memnio ApblKa aucma

Jis 10GaBJIeHUs JIMCTOB MCIIOJIB3YETCS ClieNralbHas KHOMKa < =&, pacro-
JIO’)KEHHAsI CIIpaBa OT SIPJIBIKOB. B J1100yI0 KHUTY MOXKHO MO MEpe HEOOXOIUMOCTH
N00aBIATh CKOJILKO YTOJHO HOBBIX JIUCTOB.

I mepeMMeHOBaHMs JIMCTAa HYXKHO JBaXKIbl LICIKHYTh Ha SIPJBIKE JINCTA U
BBECTH HOBOE MMS WJIM BOCIIOJB30BATHCA COOTBETCTBYIONIEH KOMAaHJOM KOHTEKCTHO-
ro MeHro. M mucta He JOJDKHO NPEBBIIATH 32 CUMBOJIOB.

DopMaTHPOBaHNE TAHHBIX AYEHKH

Jlnst yctaHOBKHM (hOPMATOB JJAHHBIX B SUEHKE HCIOJIB3YETCS JUATOTOBOE OKHO
dopmat siueek. B HeM mpejicTaBlieHbl BCE BO3MOXKHOCTH (DOPMATUPOBAHUS SUCHUKH.
IIpomre Bcero okHO PopmaT siueeK BbI3BIBACTCS U3 KOHTEKCTHOTO MEHIO.

JHuanoroBoe okHO dopmat siueek (puc. 6) COIEPKUT HECKOIBKO BKIIAIOK:
Yucao, BoipapuuBanue, llpudr, I'panuna, 3aauska, 3ammura.

Qoprar Aueek ? X

BoipaBHwBaHwe  LWpudT  MpaHwua 3anvBka  3awwTa

Yucnosele dopMaTel:

Obpaseu
Yucnosoi
OeHemHER
DMHEHCOBBIA CBLLMiA HOPMAT MCNONL3YETCA ANA 0TODPEKEHMA KaK TEKCTOBLIX, TAK M JMCNOBLIX
fata SHEYEHWIA NMPOMZBONEHOMD THNA,

Bpema

MPOLEHTHEIA
ApobHeii
SKMOHEHLMANEHBIA
TexcToBkIR
[ononHUTENsHBIR
(Bce dopHaTe)

Puc. 6. /[uanocosoe oxno @opmam sueex
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C nmomomipio BkIaaKku YHMCI0 MOXKHO BBIOpaTh HYXHBIN (hopMaT MpeCcTaBIie-
HUS TaHHBIX B AYEUKE U OTPEIAKTUPOBATH €ro. ClaeayeT 3aMETUTh, YTO JaHHbBIE BCEX
dbopmaToB, KpOME TEKCTOBOTO, HHTEPIIPeTUPYIOTCs cpenoit MS Excel kak uncia.

®opmat Obwuii UCTIONB3YETCS TSl IPEACTABICHUS KaK TEKCTOBOM, TaK U YUC-
JOBOM MH(pOpPMAIMK U HE OCYLIECTBIIAET HUKAKUX MpeoOpa3oBaHUM HaJ COAEPKU-
MBIM sTYEHKU. DTOT (POpMAT UCHIOIB3YETCS IO YMOTUYAHHIO.

Yucnosou Qpopmar MO3BOJISET 3a7aTh AJS YHCIA OMPEACIIEHHOE KOJIUYECTBO
3HAKOB TOCJE 3alATOH. DTO yIOOHO Uil €IuHOOOpa3us NPEICTABICHUS YUCEN B
CTOJIOIIE.

B MS Excel ects popmar uncna I[Ipoyenmmuwiii, OH mpeodpasyer J000e YHUCI0
B IIPOLICHTHYIO 3aMKCh, YTO JIEJIAET €ro yI0OHBIM ISl BOCHIPUSITHSL.

Oxcnonenyuanvusiti opMaT CIY>KUT JJIS IPEICTABICHUS JAaHHBIX C IUIaBalo-
1€l TOUYKOM, OH yJI00€H ISl TPEACTABICHUS TM00 OYeHb OOJIBIINX, TUO0 OYEHb Ma-
JIEHBKUX 4YHUCeJ. 3amuch 4Yucia B 3KCNOHeHIManbHOM (opmare 1,23E+4 Ha s3bike
MaTeMaTHKH o3HayaeT 1,23%1 0%,

Haunusie B popmare /Jlama u Bpemsa Taxxke aBisioTcs yuciaamu. Jlata — 310 11e-
JI0€ 4YUCIIOo, paBHOE Konn4decTBY JHel, npomenmux ¢ 01.01.1900 roma. Bpemst — 3t0
YKCII0, IPUHUMANOIIee 3HaueHue Ha npoMexkytke [0; 1) u mokaspIBarolee 4acTh Cy-
TOK, IPOLIEANIYIO OT IMOJyHOUH. Tak Hampumep, BpeMs 15:00 o3Hagaert, 4To ¢ Hayana
cytok mpouuio 15/24 wnu 0,625 cyToxk.

KoMannel rpynnsl BolpaBHMBaHHe MO3BOJIAIOT YCTAHOBHUTH IOJb30BATEIb-
CKO€ PACITOJIOKEHHME JTaHHBIX B BBIJCJICHHOM SYEMKE WM TpylIe s4deek. JlencTBus
KOMaH/1 MOSICHA0TCS B Tabue 1.

Taoauua 1. Komanowt cpynnet Boipasnuseanue

Kunonka Ha3Banmue IHosicHeHue
=- IIepenoc Tekcra OtoOpaxeHue COIEePKUMOro SYEeK Ha He-
=l

CKOJIBKHX CTPOKax

OObenuHeHNE STUeeK OObenuHEHNE HECKONBKUX S4YeeK B OJHY:
npocTto 00beauHEHnEe, 00bEIUHEHUE 110 CTPO-
KaM, 00bEeIMHEHNE C BHIPABHUBAHUEM JTAHHBIX
no ueHtpy. IloBTropHOE Ha)kaTUe KHOMKH OT-
MEHSIET YKa3aHHbIE IeHCTBHUS.

A T

P OpueHTanus Tekcra [ToBOpOT TEKCTa MO YacoBOM CTPEIKE WIIH
IIPOTUB 4YaCOBOM CTPEJIKH, BBEPX, BHU3, YCTa-
HOBKA TEKCTA MO BEPTUKAJIN.

JlononHuTENbHBIE BO3MOXXHOCTH (POPMATUPOBAHUS PACIIONOKEHUS JAHHBIX B
SA4YENKE MPUBEIECHBI B JIUAJIOrOBOM OKHE rpynmsl dopmar sg4yeek Ha BKiIagke BbI-
paBHHBaHHe.




Komanas! rpynmnel IllpugT no3BonsoT nu3mMeHuts mpudT, HauepTaHue, pas-
Mep, LIBET TEKCTa, J0OABUTh 3PPEKTHI TEKCTA, IPEIOCTABIIAIOT OOJIBIINE BO3MOKHO-
CTH U3MEHEHMsI TPAHUI] BbIIECIEHHBIX siueeK. OHU O0BEANHAIOT B ce0e TpU BKIIAJKU
okHa @opmart siveiiku: Hlpudr, I'panuna u 3anusBka.

JleiicTBHSI CO CTPOKAMH U CTOJIOIIAMHA

Bce aeiicTBUs co CTpoKamMH U CTOJIOIAMHU COCPEAOTOUYECHBI B KOHTEKCTHOM Me-
HIO BBIJIEJIEHHOTO 00bekTa U rpymnne ['naBuas — Slueiikn. C X MOMONIBIO CTPOKU U
CTOJIOLIBI MOXHO yJIaJsiTh, BCTABISATh, CKPBIBATh, 0TOOpakaTh U (OPMaTHUPOBATH.

Odenp yaoOHO i1 BCTAaBKHU (YIaJICHHs) CTPOKH WIIA CTOJIOIA WCTIOIB30BATh
COOTBETCTBYIOINE KHOMKU rpymibl H4eliku. JloctatouHO, BRIETHB 00BEKT, HAKATH
KHOIIKY, U Cpella caMa OMPEJEIUT, YTO HY>KHO BCTaBUTb WIM yAaIUTh (OTKpPHIBAThH
CIIMCOK HE HYXKHO).

W3MeHATh BBICOTY CTPOK M IIMPUHY CTOJIOLOB MOKHO BPYUYHYIO C IOMOUIBIO
MBIIIY U aBTOMAaTHUYECKH, C UCIIOIb30BAHUEM COOTBETCTBYIOIINX KOMAH]I.

H3zmenenue miupunvl cmoaodya u 6b1COMbL CMPOKU C NOMOULLIO MbIULU:

— JUIsl OTHOTO CTOJIOLA: MepeTaluTh MpaByl TPaHUIy 3arojoBKa CTOJOLA 10
HY>KHOM HIMPUHBI CTOJIO11a;

— I HECKOJIBKMX CTOJIOLIOB: BBIIEIUTH CTOJIONBI, IIMPUHY KOTOPBIX TpeOyeTcs
U3MEHHTH, a 3aTeM MEpPETalUTh MPaByl T'PaHHUIly 3arojioBKa Jt000ro Bblje-
JICHHOTO CTOJIOIIA;

— JUIsl OJTHOM CTPOKH: MEPETAIlUTh HIKHIOK TPAHUIly 3arojioBKa CTPOKH 10
HY>KHOU BBICOTBI,

— JUISl HECKOJBKHX CTPOK: BBIOpATh HYXHBIE CTPOKH W TEPETAlIUTh HIKHIOK
I'PaHMILy 3aroJIOBKa OJJHOM U3 BEIOPAHHBIX CTPOK;

C nomomipio koMauabl I'maBHast — Sluelku ——— ™
— @opmaT MOXHO BBI3BaTh CIHUCOK JIEW- (L Bucora arpoxw.

AETONOABOP BEICOTE CTPOKMK

CTBPIﬁ, KOTOPBIC IMO3BOJIAIOT I10JIB30BATCIIIO

{|'—-|" WwnprHa cTonbéua...
YCTaHOBHTI) H606X0,Z[I/IMI>IC HapaMeTpBI AETONOAGOP WHEWHE CTONBLE
CTPOK U CTOJIOIOB (pHC. 7). SRR

Buaumocts

L CEpEITE WAW OTOBPAZHTE 'J

YnopagoyWTs NACTbI
MNepeuMeH0EaTE AMCT
MepeMecTUTE MAK CKONWPOEaTE AWCT..
LgeT apneivka 4
JawuTa
&l 3aWMTUTE AKCT...
i

(2| BnokwposaTte Adeliky

% ®opmar aueek..,

Puc. 1. ®opmamuposanue cmpox u cmonoyos
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JleicTBHS ¢ IUANIA30HOM

[Ipu onepanusix 06pabOTKH YaCTO MCIOIB3YETCSl HE OT/IENIbHAS SUeiKa, a qua-
na3oH sueek. Jlmama3zoH — mpsMoyrosibHass 00JIaCTh CMEXHBIX HJIM TPOU3BOJILHO
PAacCMoJIOKEHHBIX STYEEK.

Ecnmu nuana3on mpeacTaBisieT MPSMOYTOJIBHBINA OJJOK CMEKHBIX SYEeK, TO OH
0003HavaeTcs aJjpecaMu JIEBOM BEPXHEHN M MPABON HUKHEN A4EEK, MEXAY KOTOPBIMH
CTaBUTCA 3HAK «-». Ha puc. 8 nmpeacrarneHs! mpuMepsl AHana3oHOB.

JlnanazoH MOXKET COJIEpKaTh HECMEXKHBIE STYEUKU U TPYIIIbI s4eeK. Torma Bce

9THU prrIHI)I Hepe‘{I/ICJIHIOTCSI q€p€3 ((;)).
A [ B | ¢ D | E | F | 6 | H |

D2:G2

B3:BS E4:G6

N =Wk =

Puc. 8. IIpumepor ouanazonos sueex

[Tocne BplIENEHUS AYEEK AMANa30Ha K HEMY IIPUMEHHUMBI BCE T€ IEUCTBUS, KO-
TOpbIE MPUMEHSAIOTCS K OTIEIbHBIM SYEMKaM: yJajeHue, BCTaBKa, KONMPOBAaHHE,
(dbopmaTHpoBaHuE U T.1.

BBO/J JAHHbIX B MICROSOFT EXCEL

Sdeiika >IEKTPOHHON TAOIUIIBI MOXKET COJEPKATh JaHHBIC, OTHOCSIIHUECS K
OJHOMY U3 TPeX THIIOB!
— meKcm — CTPOKA TEKCTa MMPOU3BOJIBHON JITUHBI;
—  YuCao — 3TO OHO YUCII0, BBOOUMOE B SUEHKY;
— gopmyna — 510 apuPMETUIECKOE WIIM JOTUUECKOE BBIPAKEHUE, COJEpIKaIlee

KOHCTaHTBI, ONepaTOPhl, CCbUIKU, (DYHKIIUU, UMEHA JUATIa30HOB.

[Io ymMOJIYaHHIO TEKCT B STYENKE BBIPABHUBAETCS HO J1€6OMY KPar0, YUCJIA — NO
npaeomy Kpaio, a JOrH4ecKue 3HAYeHUH 10 LEeHTPY. DTO NO3BOJISIET PACIIO3HABATH
THUIN JAHHBIX U KOHTPOJIMPOBATH MPABUIIBHOCTH BBOAA JAHHBIX.

Tak kak TaOIUIIBI YaCTO COAEPKAT MOBTOPSIONINECS WM OJTHOTUITHBIC TAHHEBIE,
nporpamma Excel cogepxut cpencrBa aBToMaTH3alMi BBO/IA:

Aemo3asepuienue VCTIONb3YyETCs ISl aBTOMATH3alUN

A |
Iucuunnuua
Jic BBOJIa TCKCTOBBIX JaHHBIX B suciiky mporpamma EXxcel | 2 |Muhopmatika

BBOJIa TEKCTOBBIX JAHHBIX B STUEMKHU OJHOTO cTOJIOIa. B X0- i

MPOBEPSICT COOTBETCTBHE BBEJICHHBIX CHMBOJIOB CTpOKam, | 3 BHdopmatika
AMEIOIIUMCS B 9 TOM CTOJIOLIE BEIIIIE.
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Ecnu oOHapyXeHO OHO3HAYHOE COBMA/ICHUE, BBEACHHBIN TEKCT aBTOMaTH4e-
cku ponosHsaerca. Haxarue Enter moareBepxpaer omepanuio aBTO3aBEpIICHUS, B
IPOTUBHOM CJIy4ae BBOJ MOKHO IIPOJOJIKHUTE.

Aeémo3anonnenue uucnamu

Mapxkep 3anonHeHus — HeOOMbIION YepHBIN KBAagpaT B MPaBOM HIKHEM YTy

AYEHKHU WIN BBIJEICHHOIO JMana3oHa I I. IIpn HaBeneHUM Ha Mapkep
3aIl0JIHEHUS yKa3aTellb MBIIIN NPUHUMAET BUJ YepHOro kpectuka. [loTsHyB 3a Map-
KEp 3aI0JHEHUs, MOXKHO MOJTYYUTh KaK NOBTOPSIOUIMECS 3HAUCHUs], TaK U 3HAUCHMUS,
OTIMYAIOIIMecss Ha (PUKCUPOBaHHBIN 1mar. [Ipu 3TOM mpoliecc MpocToro Komuposa-
HUS WIH 3al0JHEHUS MOCIEA0BaTeIbHBIMU 3HAYEHUSIMUA MOKHO PETyJIMPOBaTh € MO-

Molpio KHonky IlapameTpbl aBTO3an0 THEHUS 2 *, KOTOpas MOsBIISETCS aBTOMa-
TUYECKH MPU UCIOJIb30BAaHUU MapKepa.

Ha puc. 9 mpexacrasnen (parmMeHT Ta0muil, JTEMOHCTPUPYIOIIHN HEKOTOPHIE
BO3MO>KHOCTH CII0CO0a aBTO3aOIHEHHSI YUCIIAMH.

(1]

A B C D E F G H A
i 1
1

Mapkep
3aroJIHeHUs
A

Mapxep
3AMONHEHNS

@D~ ® ;e wN=
W0~ Om e W=

10 10
1" 1
12 12
13 13
14 14
15 15

16
17 ﬂ 17 £

[e]=[o ]~

=]
=]

2]

¥
[¥]

=3

A [ B | ¢ T o " E [T F 1T 6 [ H 20
[ 15 2|

5 |
‘ \ A [ 8 [ ¢ [ o [ E T F [ 6 T H |
1] 15 2 25 3 35 o 1 45 5
Mapxkep '

SaloJaHeHHA

Puc. 9. HpuMepbl UCNOJIb308AHUS CNOCODA ABMO3ANONHEHUS YUCTIAMU

W ra|=

Aemo3anonnenue gpopmynamu

B xone aBTo3amoJiHeHHMsi BO BHMMaHHE INPUHUMAETCS XapaKTep CCHUIOK B
dhopMmyIie: OTHOCUTEIbHbIE CCHIIIKH U3MEHSIOTCS B COOTBETCTBHH C OTHOCUTEIHLHBIM
PacIioIoKeHHuEM, a0COTITHBIE OCTAIOTCS 0€3 U3MEHEHHUH.

n])ElBHJ'IEl 00HOB/IeHHA CCBUTOK MPpH ABT 0340/ ITHEHHH

CChIMKA B HCXOIHOI CchIIKa B CTeAVIOLIe T Aueiike
suerike [Tp1 3anoHeHHH BpaBo | TIpu 3amoIHeH N BHU3

A1 (oTHOCHTETbHAS ) B1 A2

$A1 (abcomoTHad o $A1 $A2

CTO/I01Y)

A$1 (abcomoTHas Mo B$1 A%l

CTpOKe)

$A$1 (abcomoTHag) $AS1 $AS1
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®OPMYVYJIbI B QJIEKTPOHHBIX TABJIULAX

Brruucienus B anekTpoHHbIX Tabmuiax MS Excel ocymecTrisercs mpu mo-
MOIIH POPMYIL.
@®opMyJia — 3TO BBIpAKEHHUE, COCTOSAIIEE U3 ONIEPAH/IOB U ONIEPaLIU.

(D()pMy.HEl HaYHHaeTcqd CO 3HaKa = H MOKET COAepKaTh:

KoHCTaHTBI OmepaTtop CcbUIKH
NOCTOSHHOE 3HAK MJIM CUMBOJI, YKa3bIBAKT HA
(ne BrUMCAsIEMOE) 3a/lalmui THI SIUEHKY WK
3HaYeHHe BBIYHC/IEHHA B BbIpAXKEHHH NHanasoH AYeeK

Apndmernaeckne Oneparops Texcroesm OrHocHTe/bHbIe
OnepaTopsl CpABHEHMS oneparop

& AGcomoTHbIe

DYHKIUH
craHjapTHas ¢opMyJa,
KOTOpasi BO3Bpamaer
pe3yJIbTaT BhINOJIHEHHA
onpe/ie/IeHHbIX JeHCTBHH
Haj| 3HAUEHHAMH,
BRICTYNAION MMH B Ka4ecTBe
apryMeHTOB

TekcroBbie

Yuciaossie

(amnepcang)

Jloruueckune MareMarHyeckue

Jloruueckune

CrarucTyeckne

_H Punancosbie

dopmysa MOXKET COlepKaTh CChUIKU, TO €CTh ajpeca siUeeK, COEePKUMOe KO-
TOPBIX UCIOJIB3YETCS B BBIYUCIICHUSX.

CcbLika — 310 cioco0 (popMmar) ykazaHus ajipeca STUSHKH.

PasznuyaroT crnemyromue BUAbI CChIIOK:

— omuocumenvrvle (Al) — aBTOMaTUYECKH OOHOBIISIFOTCS B CiIy4ae KOIMMPOBAHUS
U TiepeMenieHust QopMyIbl U3 OJHOM sTYEHKH B IpyTHE.

— abcomomnvie ($A$1) — 3T0 He M3MEHSIOIINIACS TTPU KONMMPOBAHUH U TIepeMellie-
HUM (POPMYJIBI afjpec sUeiiKu, coeprKalleil HCXoqHble 1aHHble. B kauecTBe mpu-
3HaKa aOCOFOTHOM CCBUIKU B aIpece STYEHKHU UCIIONIB3YeTCs CUMBOI 3.

— cmewannvle ($A1 wm A$1) — 3TO CChUTKH, KOTOPBIE MIPH KOIMPOBAHUH U3Me-
HSFOTCS yacTUYHO. CHMBOJI $ CTOWT WM TEpesl MMEHEM CTOJIONA, WK TIepe/
HOMepoM cTpoku. Hampumep, npu xormmpoBanuu dopmyisl A$1 coxpanutcs
HOMEp CTPOKH, a UMsI CTOJIOIA U3MEHUTCS.

Jlis m3MeHeHus TUma aapecanuu B (opMmynax Hcmoib3yercs kiaBuma F4.
Kaxxnoe naxarne F4 mpuBOIUT K M3MEHEHUIO BUA CCBUIKH.

12



Omubounbie 3HAYEHUS B hopMyJiax

OmmoKa OmicaHue

Hzzz [ITupuHEl cTOI0a HEA0CTATOYHO, YTOOEI 0TOOPA3HTh
COZIEPKHMOE SYCHKH.

#ZAEJL0! JlaHHas omHOKa BO3HHKAET IIPH JEICHHH YHCIIa HA HOTIb.

zH/ 1! B (opmyie HenoIb3yeTcs HEAOCTYITHOE 3HAYECHHE.

ZIINDA? OmuG6Ka NosABIAETCA KOIAa HMsA, KOTOPOE HCIIO/Ib3YEeTCs B
(opMyne OBLIO yAaIEHO HIH He OBLIO paHee ONpeIeIcHO.

#AIIVCTO! B (opmyne HCIIOIB3YIOTCSA HENepeCeKaroNIHeCs JHATIa30HBlL.

ZHIICTO! JlaHHasg omHOKa BO3HHKAET [IPH HENPABHIBHBIX YHCIOBBIX
3HAYCHHAX B (popMyIe WIH (yHKIHH.

#CCBLIKA! | Eciu gopMyna coaepKHT CCHUIKY Ha SUYEHKY, KoTopas He
CyLIECTBYET H/IH yalIeHa.

#3IHAY! B (opmyne BBeJIEH apryMeHT HEIOMYCTHMOIO 3HAYEHHA.

BCTPOEHHBIE ®YHKIIUU TABJIMUHOI'O ITPOLHECCOPA

@yHknuu — 310 craHaapTHeie (Gopmyiel EXCel, BemonHSIOMUE OnpeneieH-

HBIN Ha6op onepaunﬁ Hald 3aJaHHBIM JHAIIa30HOM 3HAYCHMU.

Kaxxnas BcTpoeHHast GyHKIUSI UMEET UM U CHUCOK APSyMeHmMOo8, KOTOPBIE 3a-

MUCHIBAIOTCS] B CKOOKAX M Pa3JIETISIOTCS 3HAKOM «TOYKA C 3arsiTo.
NMSA ®YHKINHU(cnucok apryMeHTOB)

BcTaBuTh BCTPOCHHYIO (DYHKIIMIO MOKHO OJIHUM M3 CJIEIYIOUIUX CIIOCOOOB:
BBINIOJHUB KOMaHay ®DopmyJbsl — budauoreka ¢pyHkumi — BceraBurth
(pyHkuumo;

HakaB KHOTKY BeTaBHTH yHKmmio | pacronoxeHHyIo ciieBa OT CTPOKH
bopmyur;

C TIOMOLbI0 KoMOUHamu knasuin Shift+F3;

BBIOpaB MocieaHIo KoMaHay Jpyrue ¢pyHkuum B mo0o0i kateropuu QpyHK-
uuii B rpynie budiamnorexka pyHkumi;

BbIOpaB cTpoky Jlpyrue ¢pyHkumu B packpbiBaromiemcs noie Mmsa ciesa ot
ctpoku BBoa hopmyi (puc. 10).

Komanga 3anyckaer Macrtep ¢pynkumuii (puc. 11), pabota KOTOpOro COCTOUT

N3 IBYX HIAroB. Ha IICPBOM IIare HGO6XOI[I/IMO BBI6paTI) B ITIOABHUBIICMCA AHUAJIOIO-

BOM OKHE HY)KHYIO KQTETOPHIO U3 CIIMCKA M MO KaTeTOPHH HAUTH (PYHKITHIO.
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CTENEHDb - X « fx| =CTENEHDL()
CTEMEHb c D E
SIN
KOPEHBb
ECMTA
EXP
ASIN
%

COs
LN
ABS
Opyrve GyHKUMM. ..

Puc. 10. Cnucok ¢ynxyuii 6 none Umsa

Ecnu HensBecTHa KaTeropusi, Wi Ha3BaHUs (PYHKIUHU, TO HEOOXOAUMO BBECTU
B nojie Ilomck GyHKUMM KpaTKOE ONMMCAHUE NEMCTBUM WJIM HAWTH HOIAXOHSIIYEO
(YHKIUIO B IOJHOM aji()aBUTHOM IIE€pPEYHE.
[Tocne BbIOOpa (hyHKIMH MOJ CHUCKOM (PYHKIUKA MOXHO YBUAETH €€ opMart, Kpart-
KO€ ONMCAaHUE JCUCTBUI U TMIIEPCCHUIKY HA CIIPABKY MO 3TON (QYyHKIHUU.

Mactep dyHKUWi - war 1 nz 2 ? X

Mouck dyHKLWM:

BEEAMTE KPATKOE OMMCAHME AERCTEMA, KOTOPOE HYXHO HaliTi
BEIMOMNHUTE, M HEAMUTE KHOMKY "HaliTk®

KaTteropma: | 10 HegaEHO MONONEZ0EEELLMXCA

T
BeiBepUTE DYHMA 0/ 1 anhaBMTHLI Nepeyens
PUHAHCOBLIE

OaTta v spema

ECMA MaTemaTiqeckme

MMMEPCCE| CTaTHCTHYEaME

CUET Caainki 1 MaACCUBEI

MAKC PaboTa c Basoi aaHHbx

SIN TexcToBbIE

Nordeckme
OYMM(NC pozenia crolicTs W sHAYEHA
CYMMMDYET JVHHEHEPHEIE N

Cnpaeka no 3Toi dyHKLmM OTMEHS
Puc. 11. Buibop xamezopuu u ¢pynxyuu

Ha BTOpoM miare mMactepa B JUAJIOTOBOM OKHE APryMeHTbI (PDYHKIMH HE0O0-
XOJMMO BBECTU Bce TpeOyemble apryMeHThl. Kaxk/plil apryMeHT BBOAUTCS B CIEIU-
aJIbHO IpeJHa3HadeHHoe i Hero nose. [lons 1ist BBoja apryMeHTOB MOTYT ObITh
00s3aTeIbHBIMU U HEOOS3aTeNIbHBIMU ISl 3anoHeHus. [lepBbie BBIAEHSAIOTCA MOTY-
KUPHBbIM prdTOoM. [Ipy BBOJIE apryMEHTOB PSAOM C IMOJIEM MOSBISIETCS UX 3HAYe-
HUE, a B HIDKHEN 4aCTH OKHA — 3HAYeHHUE BCEU (POPMYIIBI.

[Tocne 3aBepiienust Broporo mara Macrepa pyHkuuii B siueiike ¢ QpyHKiuei
IIOSIBUTCS €€ 3HaYCHUE.
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IMOCTPOEHME U PACYET SJIEKTPOHHOM TABJIHUIIBI
INOCTPOEHHUE JUAT'PAMM

3apanue 1.

1. ITocTpouTs 3ICKTPOHHYIO Tabnuiy B mporpamme Microsoft Excel.

IIpousBoacTBO MOJIOKA

Banosoii Hanoit VY neabpHBINA BeC
HaunmenoBanune IToronosbe o o
N HaJ0MH MOJIOKA Ha XO3SIUCTB O
XO3SIUCTB KOPOB, TOJI. 0

MOJIOKA, II 1 KOpoBY, KT HaJ010 MOJIOKA, %o

HoBocenku 300 5210

Hepycca 850 9000

[Tuonep 480 3500

TpynoBuk 200 4200

HoBblii myTh 320 8500

Hroro

B cpennem

2. Tlo maHHBIM TaOIHIIBI PACCUUTATH!

—  HAJOW MOJIOKa Ha | KOPOBY MO Ka)XAOMY XO3SMCTBY

- y,H@HBHBIﬁ BEC XO3SH1CTB I10 HaJ0I0 MOJIOKa

—  o011ee moroJoBbe KOPOB U OO HAJ0M MOJIOKA IO BCEM X035HCTBAM

—  HAJ0W MOJIOKa B CpelHEM Ha | KOpoBYy

3aganue 2.

[To maHHBIM TAOIUIIBI TOCTPOUTH:
— THUCTOTpaMMy MO MOKA3aTEeII0 1020108be KOPOE

— KpPYTOBYIO AMarpamMmy IO NOKAa3aTelto 841080l HAOOU MOJIOKA

TexH0JIOrUs BbINOJHeHud 3aganuii B MS Excel

ITocTpoeHue U pacyeT 3JIeKTPOHHOM TA0JUIIbI

1. Otkpsith mporpammy Microsoft Excel (ITyck — Microsoft Office — Microsoft Excel).
2. Bwimenurts nuanaszon sueek Al:E1, B KoTOphIil OyneT mOMEIEH 3arojoBOK Tao-

JMIBI M MICNKHYTh MO KHOmKe =87 (O6vedunumv u nomecmums 6 yenmpe) B
rpynne BoipaBHuBanme. Beectu 3aroioBok Tabauisl (cM. puc.1).

3. Brigeauts nuanaszoH siueek A2:E2 i1 BBOJa 3aroJIOBKOB CTOJIOIIOB TaOJIMIIEL,

OTKPBITE AWAJIOrOBOC OKHO (I)OpMaT AYECK IICITYKOM IIO KHOIIKE

BblpaBHI/IBaHI/Ie, B OTKPBIBIIEMCS JUAJIOTOBOM OKHE YCTAHOBHUTL BbIPABHHBAHHC

U 0TOOpakeHHEe TEKCTa KaK yKa3aHo Ha pHC. 2, MENKHYTh 1o kHomnke OK.

15
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A d-'-l B c D E

1 MNpow3B0QCTED MONOKE
Banoeoi . YnensHbIA BeC
HaumeHoBaHKe Moronoeee . Hagow monoxa .
- Haoon XO3IANCTE NO HaLOH
XO3AMCTE HOpOB, ron. Ha 1 Hopoey, KT
MOAOKE, L mMonoka, %
2
3 HoBOCEMHKH 300 5210
4 |Hepycca 850 9000
5 MwoHep 430 3500
& TpynoBWK 200 4200
7 Hoebli nyTo 320 8500
8 |MToro
9 BcpegHem

Puc. 1. Ilocmpoenue snekmponnoti madbauybol

BolpaBHWBaHWE |1 Yucno ; Ayerku

Dopmar ayeek: BbipaBHMBaHue

Beigog Eknagku “BeipaBHWBaHWeE"
AWAnorosoro okHa ‘@opmar ayeek’

Dopmar Aueex

icno | Bopasmeame | Wondr | Mpswwa | Bna | Sswms

BoipaBreigarme OpPHEHT AUMA
MO FOPH30HTaNA: ..
- g Al
N0 BEPTHKANN: 0 i-] e "
K | Haannce ¢
no ueHTpy v E E
T .
+
Ovobpawenis *

05 BEAMEHIE AULEK
Hanpasnete Texcra

HANPABNEHNE TEKCTa:

NO KOMTeKCTY

o] | oven

Puc. 2. Jluanoeosoe okno @opmam siueex — 8xnaoka Bvipasnusanue

4. B nuana3oH siueek A2:E2 BBECTH 3aroJIoBKH CTOJIOIOB TaOnuIsl (puc. 1), B nua-
na3oH sueek A3:C7 nucxoaHple JaHHbBIE TaOIUIIbI.

5. YCTaHOBUTH HYKHYIO IIUPHUHY CTOJIOIIOB TAaOJIMIIBI, Ui 3TOTO MOJBECTH yKa3a-
TeJIb MBIIIK K IPAaBOM TpaHMIle KaKJOro CTOJOIa B CTPOKE OYKBEHHOr0o 0003Ha-
YeHus, 10CIIe IPeoOpasOBaHUs yKa3aTelsl MBIIIK B 3Ha40K (b (cm. puc. 1) mepe-
TAIIUTh FPAHUILYy Ha HY>)KHOE PACCTOSIHUE IIPU HAXKATOM JIEBOM KHOTIKE MBIIIH.
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6.

9.

10.

11.

B sueiiky D3 BBect Qopmyny s pacyeTa Hamosi MOJoKa Ha 1 KOpOBY
=C3/B3*100

CkomnupoBats Gopmyiy JUisl pacyeTa HaJlosi MOJIOKa Ha | KOpOBY B JAMaria3oH
sueek D4:D7 cnocobom aBTo3anonHeHus (opMyliaMu, ISl 3TOTO yCTaHOBUTh
Kypcop B siueiiky D3 nmoaBecTu yka3areiab MBIIIM K MAapKepy 3arojJHeHus (K mpa-

BOMY HI)KHEMY YIJIy SIMEMKH) M KOrJa Kypcop HNpUMeET B *, HaXaTh JIEBYIO

KHOIIKY MBIIIH U MPOTAIIUTh yKa3aTelsb 10 sueiiku D7 (cum. puc. 3).

00

YMEHBIINTh Pa3psiAHOCTb, MCIOIB3YS KHONKY *° B rpynmne Yumciao, BKIaaka
I'1aBHa9.

D3 v S| =C3/B3*100
A B C D E
1 MNpox3BogCcTBC MONOKS
Banoeoi . YnensHblA BEC
HavmeHoBaHne Moronoebe . Hagow monoKa -
- HaooMn XO3AMCTE NO H3O0H
XOIANCTE HOpOB, ron. Ha 1 kopoBy, Kr
MOAOKA, L monowa, %
2
3 |Hosocenkw 300 5210| 1?36,66666?I_
4 Hepycca 850 3000
5 |MuoHep 480 3500
6 TpyooBHH 200 4200
7 HoeblA NyTb 320 8500
g HMrtoro
S BcpegHem

Puc. 3. Pacuem snexmponnoti maodauybwl.
B600 ghopmyner — asmozanonnenue popmynamu.

B sueiiky C8 BBecTu GopMyiy sl pacuera 00IIero BaJIOBOIO Ha/I0s MOJIOKA 10

XO3SIUCTBaM, JJISl 3TOTO LIEIKHYTh MO KHOIKE 3. AeToqMMa T pa proragke [JIaBHAS
B rpynmne PemakrupoBanme, B sueiike Oynmer otoOpakena Qopmyia
=CYMM(C3:C7), nocJe yero Haxxathb KiaBuiny Enter.

Ananornuno BBectu popmyny =CYMM(B3:B7) mis pacdera oOiero morosio-
BbsIl KOPOB.

B siueiiky E3 BBecTu hopmyiy i pacuera yJaeabHOTO Beca XO35MCTB M0 HA/I0k0
mosioka =C3/C8 u naxarb Enter. [{ns Toro 4ro0bl MOXHO OBLIO CKONMHPOBATH
bopmyny oHa momkHa umeth Bun = C3/$C$8. (Anpec sueiiku $C$8 — abcotot-
Hbiii. CuMBOJ $ 3ampeniacT U3MEHEHHE aapeca SUeHKH IPH KOMUPOBaHUHU (Hop-
MyJsbl). CHMBOI $ BCTaBUTH CIEAYIOMIMM 00pa3oM — YCTAaHOBUTH Kypcop B sSTUCH-
Ky E3, menkHyTh 1€BO KHOMKOM MBIIIH B CTpOoKe Ghopmydn nepes saeiikoit C8 u
Haxath kiaaBumy F4. CxomnupoBath popmyny B siueiiku E4:E7. PacuerHsiii mo-
Ka3aTelb MNPEJICTAaBUTh B MPOIIEHTHOM (opmaTe
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12.

13.

14.

MpaugHTHBIRA -
[ <0 00
G- e gp0 | %5 5%

Yuono

MNpoueHTHBIA Goprat (Ctrl+Shift+%)

OToBpakeHWE 3HAYEHUA AYEHEN Kak
npoLeHTa.

HToroBslii moka3areib 10 3TOMY CTOJIOIY A0keH ObITh paBeH 100%.
YcranoButh Kypcop B sueiiky D9 mist BBoga popmynbl pacdera CpeHEro Hajaos
(X sstoqmumal -
X Cymma

CpegHee
MOJIOKa Ha OJHY KOPOBY M IICIIKHYTH II0O KHOIIKC ‘l Ha BKIAAKC

I'nmaBuas B rpynne PemakTupoBaHue, B siueiike OymeT oToOpakeHa (opmyiia
=CP3HAUY(D3:D8), Beimennth B Tabnmie auamna3on sdeek D3:D7, dopmyna
npumeT i =CP3HAUY(D3:D7), naxxath kiaBuiry Enter.

AHaJOTUYHO PacCUUTATh CPE/HEE 3HAUCHHUE MOTOJIOBhSI KOPOB U BAJOBOTO HAIOA
MOJIOKA.

Boigenuts paccuuTanHyro TabJIUIly U YCTAaHOBUTH TPAHUIIBI TAOTUIIBI, UCTIONB3YS

e
INpaHHLE
FH Bee rpannue
KHONKY I'paHuubl ™ Ha Bkiagke I'iaBuas B rpynmne Lpudr.
E3 - S | =Ca/scs8
A B C D E
1 MNpowiBoOCTED MONOKE
Banoeo# . YaensHbIA BEC
HavmeHosaHKe Moronoebe . Hapoow monoka .
- HaOoK XO3IANCTE NO HAZO
XO3IANCTE HOPOB, Mo, Ha 1 KopoBY, KI
MOOHE, L mMonoka, %

2

3 |HoBocenuwM 300 5210 1736,7 17,1%
4 |Hepycca 850 9000 10588 29,6%
5 |MuoHep 480 3500 729,2 11,5%
6 TpyooBuK 200 A200 2100,0 13,8%
7 HoBbIA NyTb 320 8500 2656,3 28,0%
8 HToro 2150 30410 100,0%
9 BcpegHem 430 082 1656,2

Puc. 4. Dnexmponnas mabauya
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IHocTpoenne rucTrorpaMmmbl

1. B Ta0mune BuiaeanTh auama3oH syeek A3:B7.
2. BpiOparp BkiIagky BeraBka B rpynme JmarpaMmbl yKazaTh THI JHarpaMMbl
I'ucTorpamMma, B OTKPBIBIIEMCSI CITMCKE BO3MOJKHBIX BapHaHTOB BbIOpaTh [ u-

cmozpamma c ZpynnupoeKoil M

3. TloctpoenHnast TakuM 00pa3oM auarpaMma OToOpakaeT 3aJaHHbIe TTapaMeTphl, HO
TpeOyeT peIaKTUPOBAHHUSL.

Peoaxkmuposanue ouazpammol.

[Ipu penakTUpOBaHUM TUATPAMMBI MOSBIISIETCS HOBas rpynna Bkiaaok Padora
¢ AMArpaMMaMu, KOTopasi COAEPKUT Tpu BKIanaku: Koucmpykmop, Makem u @op-
Mmam. ITU BKIAJIKU TOCTYIHBI TOJBKO TOT/A, KOT/1a BBIJEJICHA JUarpaMma.

4. Odopmienne 1MarpaMmmsbi:

1) Ha Bxmagke Makert B rpymme Iloamucu BriOpath komanay Ha3Banue ama-
rpammbl — Haa amarpammoii. B 1mosBUBIIEMCST TEKCTOBOM IIOJIE BBECTHU
Ha3BaHUE TUarpaMmsbl [10201068be Kopos.

2) Ha Bxianke Maxket B rpymie Iloanmucn BeiOpath koManay Jlerenaa — Her.

3) Ha Bxiagke Maxket B rpymie [oanucu BeiopaTh komanay Iognucu TaHHBIX
— Y BepLIMHBI, CHAPYXKH.

4) BBectu Ha3BaHue ocell — Ha Bkiaake Iloammen BeIOpaTh komanay HazBanue
ocei:

— Ha3BaHue 0CHOBHOW ropu3oHTa/ILHON ocu — Ha3BaHnue nmoa ochio, B
NOSIBUBLIEMCST TEKCTOBOM II0JI€ BBECTH MM ocu Haumenosanue xo-
3AUCM8;

— Ha3BaHue oCcHOBHOI BepTUKAJbHOU ocu — IloBepHyTOEC Ha3BaHue, B
ITOSIBUBILLIEMCS] TEKCTOBOM I10JIE BBECTU UMSI OCH 20.108.

5. Pa3MemieHue 1uarpaMmai:

Ha Bxnaake Koncrpykrop B rpynne Pacmoso:kenue BoiOpats komanay Ile-
peMeCTUTh AuarpamMmy, B OTKpbIBIIEMCS auainoroom okHe Ilepemeinenue ama-
rpamMMbl yKa3aTh ONuMI0 Pazmecmums ouazpammy Ha OmMOeNbHOM Iucme W IIEIK-
HyTb 110 KHomke OK.

['mcrorpamma npeacrabieHa Ha puc. S.
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Noronosbe KOpoOB
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HoBocenku Hepycca M1oHep TpynoBUK HoBblli NyTb

ronos

HaumeHoBaHMe X0O3AWCTB

Puc. 5. I'ucmoepamma c epynnuposkoti

IHocTpoeHue KPyroBou AuarpaMmal

B tabawune BeiaenuTh auanas3oH sueek A3:A7 u ynepxkusas kiaBumry Ctrl muarma-
30H — C3:C7.

Bribpats Bkimaaky BeraBka B rpynme JImarpamma ykaszath THI JAMarpaMMbl
Kpyrosasi. B oTkpbIBIIEMCS CTTHCKE BO3MOXHBIX BAPUAHTOB BbIOpaTh O0vemnasn

&
Kpyzoeas —I :

Pa3memenue quarpammel: Ha Bkiaake Koncrpykrop B rpynne PacnoJioxenue
BbIOpaTh KomaHny IlepemecTuTs Amarpammy. B oTKkpbIBLIEMCS AMATOrOBOM
okHe Ilepemerenne quarpaMmbl yka3aTh ONUUI0 Pasmecmums ouazpammy Ha
omoenvbHoM aucme M MEIKHYTH 1o kHomnke OK.
Odopmitenue nuarpaMmmeol.
1) Ha Bkimagke Maxker B rpynme IMommucm BeiOpath komanay Ha3BaHue
auarpammsl — Hag amarpammoii. B nosiBuBILIeMcs TEKCTOBOM T10JI€ BBE-
CTU Ha3BaHUE JUarpaMMbl YoenbHblli 8ec X03AUCME N0 HA000 MOJIOKA.
2) Ha Bximagke Maxket B rpymme Iloagmucu BoiOpats komMaHay Jlerenaa —
Her.
3) JloGaBuTh Ha muarpammy IMOJINKMCH TaHHBIX — BbIOpaTh komaHay Iloa-
MHCH JAHHBIX — /[0ONOJIHUTEIbHBIC TapaMeTPbl NOANKCel JaAHHBIX...
B oTkpsiBIIEMCS AMATOrOBOM OKHE Ha Bkiaake Ilapamerpsl moanucu
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yKa3aTh: MMEHA @Teruwﬁ’ 0oau , MTMHUK BEIHOCKM ,
@ ¥ BEpWMHEI, CHaPYHHK

Kpyrosas nuarpaMma npejacraBieHa Ha puc. 6.

YaenbHbl BeC X03AMCTB NO HAaA0K MO/IOKa

Hosocenku
HoBbllh NyTh 17%

28%

[M1noHep
11%

Puc. 6. Obvemnas kpyeosas ouazpamma
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3AJIAHUS 1JISI CAMOCTOSTEJIBHOM PABOTHI

Bapuanr 1
1. Co3path TabnuIly, HCIIOIBL3Ys TabauuHbIi porieccop Microsoft Excel.
IIuTaTe bHOCTH U CTOUMOCTH CYyTOYHOI'0 PALIMOHA
Coneprxanue
Komuuecto /1P IIuTarenbHOCTH Llena CTouMOCTh
Bunnr KOpM. €]I. B
KOpPMOB, KOPMOB, 1 xr kopma, KOPMOB,
KOpMOB 1 xr kopma,
KT r KI' KOpM. €]I. JICH. e]I. JIcH. e].
Komb6ukopm 2,5 1,0 14,3
3epHOOTXOIBI 0,8 0,7 45
CeHax 8,7 0,3 2,7
Ceno 2,3 0,46 3,2
Cuitoc 32,4 0,16 2,4
Kopneriob 5 0,12 3,1
Hroro
B cpennem
2. Ilo naHHBIM TaOIUIIBI pACCUNTATH:
[lutaTesbHOCTb KOpMOB = KosinuecTBO KopMOB - Cojiep:kaHue KOPM. efl. 1 KT KopMa
CtouMocTb kopMOB = KosinuecTBo KopMoOB - lleHa 1 Kr Kopma
[InTaTe/IbHOCTD U CTOMMOCTB BCET'O PAIIMOHA, UCII0JIb3YsI MaTeMaTU4YeCKyI0 pyHKIUI CYMM
CpefHI0I0 CTOMMOCTD 1 KT KOpMa, MCHO0JIb3Ys CTaTUCTHYecKyo ¢yHkuuo CP3HAY
3. [TocTpoUTh KOHMYECKYIO THCTOIPAMMY I10 MIOKA3aTEN0 CTOUMOCTh KOPMOB.
Bapuanr 2

1. Co3nmatp Tabnuily, HCTIONIB3Ys TabnuuHbIA Tporeccop Microsoft Excel.

Pacuer rogoBoii moTpedHOCTH U 00€CTIEYCHHOCTH CKOTAa IPYOBIMH KOPMAaMH

OTkIIOHEHUE
I'onoas I'onosas
Howmep daktuueckoe | (aKTUIECKOro
MOTPEOHOCTh | TOTPEOHOCTH O0ecne4eHHOCTh
BUJA HajIu4uue HaJIU4us OT o
B KOpMax Ha B KOpMax Ha KopMmamH, %
KOpMa KOPMOB, 11 noTpeOHOCTH,
1 yei. ron. 1o CTajo, I1 I
I 24 48365
1 14 26780
11 11 23178
v 70 129930
Hroro
B cpennem

2.Ilo JaHHBIM Ta6J'II/II_U>I pacCcuUuTaThb:

Hajmuyue ckota — 1975 yci. ronos

FO,E[OBaH l'IOTpe6HOCTb B KOpMax Ha CTago = FO,Z[OBaH HOTpe6HOCTb B KOpMax Ha 1 YCJ.TOJL. - [lorosoBbe

OTkyioHeHHe = DaKTUYECKOe HAJIUYUe KOpMOB - FO[{OBaH HOTpe6HOCTb B KOpMadx Ha CTaao

ObecnedeHHOCTE KOopMaMH =

P AKTHYECKOE HATHIHIE KOpHOoE

Fogoeas noTpelHOCTE B KOPMaT

(bopmaT nponEeHTHbIN)

061y0 TO/[0BYI0 NOTPEGHOCTh B I'PyObIX KOpMax M paKTHYECKOe HAJMIHMe KOPMOB B XO3SIWCTBE, UCNOJIb3Ys
MaTeMaTu4eckyo ¢yHkiuio CYMM

CpeZiHIOI0 TO/IOBYIO IOTPEOHOCTh B KOPMax Ha CTaZ0, UCHOJIb3Ys cTaTUCcTHYecKyto yHkuuio CP3HAY
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3. TlocTpouTh KpyroByIo quarpaMmy Io Mmoka3aTesnto (aKTHUIeCKOe HAINY1e KOPMOB.

Bapuant 3
1. Co3narp Tabnuily, Ucmolb3ys TabnnuHeli poueccop Microsoft Excel.
I'onosoii pacxox kopmoB Ha 1 rosoBy KPC
Coneprxanue KonnuectBo CtpykTypa
Bunael kopmoB Pacxon kopmoB, 11 B 1 Kr KOpMa, KOPMOBBIX pacxona
KOPM. €. €IMHHUII, KT KOPMOB, %
Ceno 10,40 0,47
Cenax 26,55 0,35
Cunoc 33,63 0,20
Konnenrparsr 2,58 0,91
[TacTOuIHBIC TPABHI 35,90 0,18
[TuBHas npobuHa 13,00 0,2
Wroro
B cpennem

2. 1lo JaHHBIM Ta6J’II/II_[bI pacCcunuTaTh:
KosnuecTBo KOpMOBBIX eMHUL, = Pacxos kopMoB - CofepkaHue B 1 KT kopMa KopM. ef. - 100

0O6111ee KOJIMUECTBO KOPMOBBIX eIMHUI], UCII0Ib3Ysl MaTeMaTU4ecKyto ¢pyHkuo CYMM

KommecTeo HOPH.ET,

CTpyxTypa pacxoga KOpMOE = (Cl)OpMaT HpoueHTHbIﬁ)

{émee KOVITHECTED KOPH.EL
KonunyectBo kopMoBbIX efuHUL Ha 1 rosioBy KPC B cpefiHeM, HcnoJib3ys cTaTucTUYeCcKy0 yHkuuio CP3HAY

3. HOCTpOI/ITL KOJIbICBYIO JUAarpaMmy II0 IMOKa3aTeIto pacxod KOpMOB.

Bapuanr 4
1. Co3natp Tabnuily, UCTob3ys Tabnu4HeIA poueccop Microsoft Excel.
Ils1an BhIpaIMBaHUs PEMOHTHOTO MOJIOTHAKA

Knnuka |JKuBas macca B Hagane | JKuBast macca B koHue | Ilpupocr3a | CpeaHecyTouHsbli
KOPOB nepuoja, Kr nepuoja, Kr MEepPHOJ], KT PUPOCT, T

Houka 175,4 298.,7

3opbka 112,8 257,3

bypenka 135,7 280,8

Mapra 100,4 220,3

Muika 130,8 260,6

UepHymika 117,6 237,3

MaJblka 112,4 254,2

Benepa 151,2 297,8

Kpacaska 137,8 250,9

Hroro

B cpennem

2. Ilo naHHBIM TaOIUIIBI pACCUNTATH:

HpHpOCT 3a nepuon = ’KuBas macca B KOHILe nepruoja — ’KuBas macca B HavaJie nepuvuona

LipHpocT 3a mepHog
CpegrecyTouHEI NpEpOCT = Ll 2 - 1000

363

0611yI0 >KMBYI0 MacCy B Ha4aJIe Iepro/ia U B KOHIe, HCNI0/Ib3ys MaTeMaTH4yecKyto ¢yHkiuwo CYMM

CpeZHUI CyTOYHBIN NIPUPOCT, UCNOJIb3Ys CTaTUCTUYECKYI0 GyHKIUI0 CP3HAY

3. IlocTpouTts rpaduk Mo mokaszaresisM >KMBas Macca B Hadajie epuoja M >KMBas Macca B KOHIIE
rnepuoa.
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Bapuanr 5
1. Co3aate TabnHMILy, HCIONIB3Ys TaOMUYHBIH porieccop Microsoft Excel.
IMoka3aTejid POCTa M COXPAHHOCTH MOPOCSIT-COCYHOB

Kusas macca | JKuBasg macca
KonuuecTBo OJIHOTO OJTHOTO . CoxpaHHOCTB
Cpenunecyrounsiii | [lagex,
['pynmer | mopocsr, MOPOCEHKa | MOPOCEHKA MpH pU OThEME,
IPUPOCT, T roJioB 0
TOJIOB npu OThEME %
poxxaenuu, Kr | (60 nHeit), kr
I 21 0,88 14,0 4
] 42 1,00 155 4
11 58 1,22 16,5 5
I\ 19 1,40 17,4 1
V 84 1,57 18,2 6
Urtoro
B cpen-
HEM

2. Ilo naHHBIM TaOJIULIBI PACCUNUTATH!

Huean macca nopoceHKA OpH OTBREME — Hueaa mMacca OpH poXIgeHHH

CpegHecyToNHBIA NpHPOCT = 50 - 1000

Konu+ectso mopocat — [lagex

CoxpanHOCTE OpH OTBEME = - 100
Koan=ecTeo nopocsT

061i€ee KOJIMYECTBO NOPOCAT U NaZeX [0 BCEM I'PYIIaM, HCIO0Ib3ys MaTeMaTu4yecKyto GyHkiuwo CYMM

CpeZHIOIO KHBYIO Maccy IOPOCAT HPHU POXAEHUHU U KUBYI Maccy IPHU OTHEME, UCHO0Jb3ys] CTATUCTHUYECKYIO
¢yHkuuio CP3HAY

3. IlocTpouTh UMIMHIPUYECKYIO TUCTOIPaMMYy IO IOKa3aTesAM JKMBask Macca OJHOIO MOPOCEHKA
P POKJCHUH U KUBAsi Macca OJIHOTO IOPOCEHKa Mpu otbeme (60 gHeil).

Bapuanr 6
1. Co3natp Tabnuily, UCTIONB3Ysl Tabmu4HbIH poreccop Microsoft Excel.
CBeieHHs1 0 MOJIOYHOI MPOAYKTHBHOCTH KOPOBbI CHMMEHTAJIbCKOH MOPO/IBI

Cpennecyrounslii| Yucno .| Conepxanue 1% KonunuectBo
Mecsu nak- . . CpenneMecsyHbIi MOJIOKO
yIOW B IEHb | TOMHBIX M JKUpa B MOJIOKE, MOJIOYHOTO
Taluu . | ynoif Mmosoka, Kr 0 0 YKH-
KOHTPOJISA, KT JTHEN %0 Dy KUpa
1 14 30 3,67
2 16 31 3,78
3 18 31 3,63
4 17 30 3,88
5 15 28 3,95
6 16 30 3,69
7 17 31 3,89
8 16 30 3,91
9 18 31 3,95
10 19 30 3,86
Hroro
B cpennem

2. Ilo naHHBIM TaOIUIIBI PACCUNTATH:
CpeaHeMecsiuHbIN ya 01 MoJioka = CpeZJHECYTOUYHbIHN Y101 - YKC/10 JOWHBIX JHEN

1% moJoko 1o xkupy = CpelHeMeCAYHbIH yA0H MoJIoKa - CoZepikaHue )KHUpa B MOJIOKE
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1% mMoaoKo Ho mHPY
100

Komu4ecTED MOJOSHOTO HHpa =

OO611ee YKCIIO JHEH JIaKTAl[MU ¥ BaJIOBOW HaZ0M MOJIOKA, UCI0JIb3Ysl MaTeMaTH4ecKyto GyHkiuo CYMM

CpeiHeCyTOYHBIN yAOH 3a JIAKTALMI0 U CpefiHee Cojep<aHue KHMpa B MOJIOKE, MCNOJIb3ys CTaTUCTUYECKYIO
¢yukuuo CP3HAY

3. [TocTpouTh IUHEHYATYI0O OOBEMHYIO IHAarpaMMy I10 TTOKa3aTelll0 CPEIHECYTOUHBIN Y0 B JICHb
KOHTPOJIS.

Bapuanr 7
1. Co3nath TabnuIly, HCIIOIB3Ys TabauuHbIi porieccop Microsoft Excel.
IloTpeOHOCTH B KOPMAX HA MPOU3BOJCTBO MPOAYKIHH
[TorpebHOCTD B
3arpaTsl KOPMOB CIpVKTVDA KODMOB Hal

HanmenoBanme | KoimdgecTBo Haln KOpMax Ha PYKTYP P

HPOYKIHH | IONYKIMM, I | MpOLyKIWHH, 11 TIPOM3BOJICTBO IPOM3BOJICTBO

’ ’ IPOIYKIIUH, 1T KOPM. npoxykiuu, %
KOpPM. €]I. e

Moioxo 15800 1,31
Msico KPC 2636 10,50
Msico cBuHei 527 6,00
Msico oBent 47 8,20
[lepcTh oBeIn 50 122,00
Msico rTuLbl 4650 3,80
S0 OTHIEL
(10 mTyK) 4035075 1,60
Htoro
B cpennem

2. 1lo JaHHBIM Ta6J'II/II_[bI pacCcunuTaThb:
[ToTpe6HOCTD B KOpMax = KosimuecTBo npoyKIuu - 3aTpaThl KOPMOB Ha 1 I MPOAYKIUU

O611y10 MOTPE6GHOCTh B KOPMax Ha IPOU3BOJCTBO MIPOAYKLMH, UCII0JIb3Ysl MaTeMaTH4eckyto yHkunwo CYMM

MoTpefEOCTE E KOPMAX 00 BHIAM IO LD HE

CTpyKTypPa KOpMOE = (bopMaT nporneHTHbIN)

Ofman nmoTpefHOCTE B KOPMAX HA OPOEIBOACTED MPOIYEILE
CpenHue 3aTpaThl KOpMa Ha 1 I MPOAYKI[MH, UCIOJIb3YS CTATUCTHYECKY ¢yHKIuio CP3HAY

3. IlocTpouth OOBEMHYIO pPa3pe3aHHYIO KPYTOBYIO AHarpamMMmy IO TOKa3aTelto MOTPeOHOCTh B
KOpMax Ha MPOM3BOACTBO MPOAYKILIHH.

Bapuanr 8
1. Co3nath Tabuuily, HCIONB3Ys TabaM4HBIN nporeccop Microsoft Excel.
Ya0ii M0J10KA 32 JTAKTALMIO
Cpenuit yioii B KOJ‘II/I‘ICS:TBO Banolzoﬁ CrpykTypa BajgoBOro
[Topona eHb, KT TTHEH HAJI0M 3a HAJI051 MOJIOKA TI0
’ JaKTaIUH JAKTALHUIO, KT nopojam, %
YepHo-niectpas 12 280
[Tapone 13 300
[IBuTckas 15 275
Kpachas crennas 14 280
CHuMMeHTanbCKas 17 290
KanMeikas 18 295
Koctpomckas 20 264
Hroro
B cpennem
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2. 1o naHHBIM TaOJIMIIBI PACCYUTATH!

BasioBo¥i HaZjo¥ 3a JlakTanuio = CpegHUM ya01 B leHb * KosindecTBO JHEN JlakTaluu

061K Bas10BOM HalOM, HCNO/Ib3Ys MaTeMaTHyecKyto yHkiuo CYMM

CTpyKTypa BaNOoBOTO HALOA MOJIOKA =

LEHTHBIN)

BaToBON HAZOH 23 JAKTAIHE 00 KEIZol oopoge

O8mit BEAT0B0E HaT0M 2a JIAT AL H A

(bopMaT mnpo-

CpenHuii yao0H B JleHb 110 BCEM MOPOJaM U CpeJiHee KOJMYeCTBO JHEHW JIaKTalUU, UCIO0JIb3ysl CTATUCTUYECKYIO

¢yukuuo CP3HAY

3. HOCTpOI/ITB KOJIBLEBYIO JUarpamMmy II0 IIOKa3aTC/IAM KOJIHMYECTBO ,I[HGﬁ JIaKTalMd W BajoOBOM

HaJ0H 3a JaKTaIHuIo.

Bapuant 9
1. Co3narp Tabnuily, UCTob3ys TabnnuHeli poueccop Microsoft Excel.
Pacuyer norpednoctu KPC B kopmax
[Torpebnocts |[TorpebnocTs| Conepxanue TotpeGHocTs | CTpyKTypa
Bung xopma KOopMa Ha KPC KOpM. €1I. B 1 o
1 ronoBy, Kr' | B KOpMax, KI' | KT KopMma KOPM. €11, K | KOPMOB, %
Kombukopm 2,8 2,8
Otpy6u 1,97 14
CeHo MHOTOJIETHUX TpaB 2,5 1,1
Ceno nyroBoe 3,0 1,26
Conoma 8,19 2,54
Cunoc 17,5 3,5
Cenax 4,38 1,4
Hroro
B cpennem

2. Tlo naHHBIM TaOIUIBI pACCUUTATH:

* nioronosbe KPC 500 ronos

[Torpe6HOoCcTh KPC B KOpMax = [loTpe6HOCTE KOpMa Ha 1 roJiosy - [lorosioBbe KPC

[Torpe6HOCTB KOpM. efi. = [lorpe6HOCcTE KPC B KOpMax - Coep:kaHue KOpM. efl. B 1 Kr kopMa

06111yt0 NIOTPeO6HOCTh KOPMOBBIX €AUHUL], UCII0Ib3Yys1 MaTeMaTU4ecKyo ¢yHkIno CYMM

MMoTpefEOCTE KOPM .£1.00 BEXJAM KODMOE

CTpyKTypa KOpMOE =

Ofman noTpedHoCTE KOPM.ET.

(bopmaT npoueHTHbIH)

Cpegnnioto notpe6HocTh KPC B KOpMax, Hcnosb3ys cTaTUCTHYeCKYI0 ¢yHKIuio CP3HAY

3. Iloctpouth 00BEMHBINA BapHaHT JIMHEWYATON IMIIMHIPUYECKON TUarpaMmbl IO MOKa3aTeNo 1Mo-
tpebHocTh KPC B KOpMax.
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BapuanTt 10
1. Co3aate TabnHMILy, HCIONIB3Ys TaOMUYHBIH porieccop Microsoft Excel.
PacueT cpeHeMeCSIYHOr0 Y1051 H CE30HHOCTH y/10eB Ha QypPasKHYIH) KOPOBY

Banosoii Hano#i | [ToronoBbe KOpoB, Y RO MOJIOKa OT Koaddurment
Mecsn (bypaskHOI KOPOBBI,
MOJIOKa, 11 TOJL 1 CE30HHOCTHU

SHBapb 1385 511

depaitb 1474 510

Maprt 1015 500

Arnpenn 1515 505

Mait 1540 505

J4050):13 1550 505

Wronp 1544 502

ABrycT 1550 502

CeHts10pb 1222 500

OkTs16pB 1367 500

Hos6pn 1654 496

JlexaOpb 1726 490

Hroro

B cpennem

2. Ilo JaHHBIM Ta6J'II/II_[bI pacCcunuTaThb:

Banosoil Hagoi MomoKa

Yaoii Moaoka oT QypasHOi KOPOBEL =
[loronoese KOpoE

CpenHErozioBoH y1oi oT GypakHON KOPOBBI, UCIOIb3YS CTaTUCTUYecKyr ¢yHKumo CP3HAY

¥aoit Mmonoka oT dypasHoil KOpOBH

KoaddrunenT cesornocTH = — —
CpegHerogos0i yAoH MOJ0KA OT KOPOEBEI

BasioBo#i Hazo¥ MOJIOKa B 11€JI0M 3a 0/, UCII0JIb3ysl MaTeMaTHu4eckyo ¢yHkuuio CYMM

3. IlocTpouTh AuarpamMmy ¢ 00JIaCcTSIMH TI0 TIOKA3aTENIO YI0H MOJIOKa OT (Pypa)KHOH KOPOBEI.
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TABY/IUPOBAHUE ®YHKIUU OJHOI'O APT'YMEHTA
IHOCTPOEHHUE I'PA®UKA ®YHKIIHU

3apanue 1.

1.

PaccuuTaTh KOJIMYECTBO 3a4TCHHOTO MOJIOKA 110 q)OpMy.]Ie:

_C-z

K
B

rae K — konmudecTBo 3a4TE€HHOT0 MOJIOKA, KT
C — K0IM4YeCTBO MPOJAHHBIX CIMBOK, KT
Z — coiepaHue Xupa B CIuBKax, %
B — xupHOCTh MOJNIOKA, %
JKupHocTh MoJIOKa U3MEHsieTCs B npeesax ot 2,8 10 3,5% c marom 0,1%.
KonnuectBo npogaHHbIx ciuBOK 15,5 kr, coaepxanue xupa B ciuBkax 10%.
WcxonHble TaHHbIC U PE3yJIbTaThl TOMECTUTH B TAOIUILY.
[TocTpouTh rpaduk U3MEHEHUSI KOJIMYECTBA 3a4TEHHOTO MOJIOKA.

TexH0JI0rusl BbINOJIHEHNA 3a1aHus 1 B MS Excel

1.

o

OTtkpsiTh mporpammy Microsoft Excel (ITyck — Microsoft Office — Microsoft
Excel).

Jluct 1 nepeumenoBath B 3ajanue 1.

B nunanazon sueek Al:D1 BBecTu 3aroioBok Ta0uisl «KonuecTBO 3a4TEHHOTO
MOJIOKa».

B nunanazon sueex A2:D2 BBecTu Ha3BaHue CTOJIONOB (puc. 1), BeimogHuB Gop-
MaTUPOBAHUE STUYCEK.

B nuanazon siueek A3:D3 BBecTH 0003HaUEHUE CTOIOIOB, CM. puC. 1.

B sueiiky A4 u B4 BBecTH UCXOAHBIE TaHHBIE, CM. puC. 1.

B nuamazon stueek C4:C11 BBECTH KHUPHOCTH MOJIOKa CIIOCOOOM aBTO3aIlOJIHE-
Hus. s storo B siueliky C4 BBecTu 3HaueHue 2,8; B siueiiky CS5 BBECTH 3HAUYCHHUE
2,9 BbIIENAEM 3T STYEHKHU. Y CTAaHOBUTH YKa3aTellb MbBIIIA Ha MapKepe 3anoJiHe-
HUS BBIJICJIEHHOTO Juana3oHa (MaJieHbKUW YEpHBIM KBaJpaT B MPABOM HIHKHEM
YTy siueiku). Ykazareiab u3MeHuTcs: Ha *. [IpoTanmuTek ero BHU3 0 T€X MOp, MO-
Ka HE MOJIYYUTCS YUCIOBOU Psii HY)KHOU JUIMHBI.

B sueiiky D4 BBectu dopmyiy s pacyeTa KOJIMYECTBA 3aYTEHHOTO MOJIOKA
=A4*B4/C4 cchutasch Ha s4YeiKW, HaxkaThb kiaBuiny Enter. [[ns Toro 4yToObl
MOKHO OBUIO CKOMMPOBATh popMyiy B AuanazoH sueek D5:D11 popmyna momx-
Ha uMmeTh Bua: =$A$4*$B$4/C4. [{ns BcraBku B popmyiy cuMmBoia $, HeoOxo-
MO IIEIKHYTh B cTpoke hopmyi niepea A4 u Haxkath kiiasuiny F4, aHamornaHo
c siuerikoil B4.
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9. VYcraHoBuTh Kypcop B sueiiky D4, moaBecTH yka3aTenb MBIIIN K MapKepy 3aroJ-
HEHUsI DTOU SYEUKH U MPOTAIIUTh €ro BHU3 A0 suekiku D11. Tabnuna 3HaueHuit
dbyukiuu Oyner co3aana (puc. 1).

10. YcTaHOBUTH TpaHUIIBI TAOJIUIIBI U YMEHBIIUTH Pa3psAIHOCTh PACCUMUTAHHOIO IO-

Kaz3aTecid.
D4 - Jo | =5A54*5B34/C4
A B C D
1 HonWYyecTBo 3a4TeHHOID MONOKA
Honnuecteo Honnuecteo
Cogepmadve mMpa e HupHoctb
MPOAAHHBIX CAMBOK, 33UTEHHOrO
CAMBHax, % monoka, %
KM MONOKA, KI
2
3 C z B K
a 15,5 10 2.8 554
5 2.9 534
6 3 51,7
7 3.1 50,0
8 3,2 484
9 3.3 47,0
10 3.4 45,6
11 3,3 44,3
M 4 » v| Fapgauwe 1 Nncr2 Nnc3 ¥

Puc. 1. Tabynuposanue ¢hynxyuu

IHocTpoenue rpagpuxa
1. B Tabmuue BeiaenuTh auamna3oH sueek D4:D11.

2. BwiOpatp Bkimagky BeraBka B rpymnme Jlmarpamma ykasaTh THI JUarpamMMbl
I'padux. B oTkphiBIIEMCS CIMCKE BO3MOXXHBIX BapuaHTOB BbIOpaTh I paghux c

MapKepamu g

3. Ha Bknaanke Maxker B rpynmne Iloamucu BriOpath komanny HasBanue aua-
rpammbl — Hax amarpammoii. B nosiBUBIIEMCS TEKCTOBOM I0OJIE BBECTH Ha3Ba-
HUE AuarpaMMmsl / paguk uzmenenus Koauuecmea 3a4meHHo20 MOIOKA.

4. B rpynne Iloamucu BeiOpath koMmany Jlerenaa — Her.

5. JloGaBuTh Ha nMarpaMmy IOIIMCU JAaHHBIX — BbIOpaTh KoMaHay Iloamucu paH-
HbIX — CHM3Y.

6. BBecTu moanucu rOpu30HTAIBHOW OCH (KaTeropuii), A 3TOro B 00JIacTU 1ua-
IrpaMMbl OTKPBITh KOHTEKCTHOE MEHIO ILIETYKOM IKM M BbIOpaTh KOMaHay BbI-
Opatb n1aHHbIe... B OTKpbIBIIEMCS UATOroBoM OKHE BBIOOpP MCTOYHHKA JaH-
HBIX (pUC. 2) HIENKHYTH 10 KHOTIKE U3MEeHUTb.
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s

Brifop MCTOUHNES JaHHBLX ?

n
1}

[WanasoH AaHHbIX ANA AWarpaMMel: | ='3anaHve 1'15D5§4:50511

Z‘E Crpoka/cronbey

3neMEHTEI NereHakl (pansr) TMoAMKMCA FOPM3OHT aNbHOI 0o1 (KaTeropii)

‘Eﬂoﬁgﬂmb j’ﬂmemﬁb X ¥aanute - ¢ | j’b"lmeumb |

Panl

1
2
3
4
5

CKPBITEIE M OYCTEIE AYEN QK OTMeHa

Puc. 2. Jluanoeosoe oxno Bvibop ucmounuxa 0anmvix

7. B otkpsiBimiemcst auanoroBom okHe Ilogmmen ocm (puc. 3) ykazaTh Juamna3oH
A4EEK apryMEHTa X, JUISl 3TOro BhLACHUTH auamna3oH sueek C4:Cl1 u menkHyTh
o kHomke OK.

Moanucw ock ? x

[WanazoH OoanMCei oou:
(-

=3apaHue 1'18CE4h8C811 Ems| =2,8;2,9; 3 3..

Puc. 3. JJluanocosoe oxno Iloonucu ocu

8. Bgectu HaszBanme oceit — Ha Bkiaake Iloamuen BeIOpaTh koMaHmy Ha3BaHue
oceii — Ha3BaHue 0CHOBHOI ropu3oHTaJIbHONM ocu — Ha3zBaHue moa ochbio, B
MOSIBUBIIIEMCS] TEKCTOBOM I0JI€ BBECTH UMS OCU X — dCUpHOCIb MOAOKa, .

9. Ha Bknagke Iloamucu BeIOpaTh KOMaHay Ha3Banue oceii — HazBaHue ocHOB-
HOH BEePTHUKAJIBLHOU OcH — ['opu30HTA/ILHOE HA3BAHUE, B MOSIBUBLIEMCS TEK-
CTOBOM I10JI€ BBECTH UM OCH Y — Ke.

rpadmx nimeHeHMA Ko/IM4eCTBa 3a4TeHHOINo MOJIOKa

60,0
50,0 N\_F
22,4 53,4 517 5:0 N\’_ﬂ

40,0 * R 45,6

Kr 30,0

20,0

10,0

0,0 T T T T T T
2,8 2,9 3 3,1 3,2 3,3 3,4 3,5
HHUPHOCTb MOJIOKA, %

Puc. 4. I'pagpux ¢pynxyuu Y=f(x)

30



3ananme 2.

1. Boruucauts 3nauenus Gpynkimu Y =e***Jhy, Ha MHTEPBAlle H3MEHEHUS APTYMEH-
ta X oT 1 1o 3 ¢ marom 0,2. TIpu a=2,5; b=0,5.

2. VcxonHble TaHHBIC U PE3yIbTaThl TOMECTUTH B TAOJHILY.

3. Tloctpouts rpaduk 3a1aHHON QYHKINH.

TexH0J0rus BINOJHEeHus 3aqanusa 2 B MS Excel

1. TIlepeiitu Ha Jluct2, nepeuMeHOBaTh €ro — 3ajganue 2.

2. B ngmanazon sueexk Al:D1 BBecTH 3aroioBOK TaONHIIBI, B JUaNa3oH sdeek A2:D2
BBECTH 0003HAYCHUE CTOJOIOB TAOIUIIHI (CM. PHC. 2).

3. B mmamazon siueex A3:A13 BBecTn 3HaueHUs nepeMeHHoi x: oT 1 1o 3. /s BBo-
Jla YMCIIOBOTO Psiia UCIOIB30BaTh CIIOCOO aBTO3anonHeHus. [ljisg 3Toro B sueiky
A3 BBectH 1, B aueiiky A4 BBecTH 1,2. BoiienuTh 3TH siYeiKd. Y CTAHOBUTH yKa-
3aTeNib MBIIIM HA MapKepe 3aloJHEHUs BBIJACICHHOTO AUANa30Ha, yKa3aTellb H3-
MEHHTCS Ha *, MPOTAlIUTh €r0 BHU3 J0 TEX IMOP, MOKA HE MOIYYUTCS YUCIOBOU
PSI HY>KHOM JUJIVHBL.

4. B sueiiky C3 BBecTu 3HaueHue 2,5, B siueiiky D3 BBectu 3nauenue 0,5.

5. B sueiiky B3 BBecTr hopMyiy 1171t BEIUUCIeHUS GYHKIUHU Y

d) WICIKHYThH JICBOW KHOIKOH MBIIIN MO KHOIIKE Bcmasums pynxkyuro B
CTpoKe (popMyI;

b) B oTkpbIBIIEMCst OKHE B criicke Karteropusi BeiOpate Mamemamuueckue, a
B cniucke dynknusa — EXP, menkunyTs no kHonke OK;

C) B OTKPBIBIIEMCSI OKHE Apeymenmoul ¢ynkyuu yKa3zaThb apryMEHT, IICIKHYB
KHOIIKOM MBIIIY IO TYerKe A3, 3aTEM BBECTHU 3HAK + U LIECJIKHYTh IO STYEH-
ke C3, menknyts o kHomke OKk;

d) B crpoke opmyn otobpaxkena (opmyiaa =EXP(A3+C3), mienkHyTh JeBOM
KHOITKOW MBIIIY B KOHIIE (DOPMYIIBI U BBECTH 3HAK *, 3aT€M IIEIKHYTh MO KHOII-
ke (£, B crmeke Kareropust BeiOpats Mamemamuueckue, B criicke MyHKIUs
— KOPEHBD, 3arem menkayTh 110 KHOtke OKk;

€) B OTKPBIBIIEMCS OKHE yKa3aTh apryMEHT Ui CTaHIApTHOW (YHKIIUH,
IIEJIKHYB KHOIKOM MBIIIH MO siueiike D3 3atem BBECTH 3HAK * U MIETKHYThH
o siueiike A3, menakHyTh no kHonke OKk.

6. Ecnu ¢opmyna BBeneHa BepHO, TO B siuelike B3 mosiBUTCS pe3yabTaT BhIYHCIIE-
HUU, B CTpOKE dbopmyn Oyner OoTOOpakeHa dbopmyna
=EXP(A3+C3)*KOPEHbB(D3*A3)

7. Jlng Toro 4yToOBI MOXHO OBUIO CKOMUPOBATH (POPMYITYy OHA JOJKHA UMETh BH/I
=EXP(A3+$C$3)*KOPEHb($D$3*A3) CumBos $ BCTaBUTH C IOMOIIBIO KJjla-
Buiu F4.
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8. CkomupoBath popmyiny B stueriku B4:B13 ciocobom aBTO3amnonHeHus.

9. B sueiikax B3:B13 nomydaem 3HadeHuss GyHKIUH Y MPU COOTBETCTBYIOUIUX 3HA-
YEHUSX apryMEHTa. Y MEHBIIUTh Pa3psAHOCTh 3HaUeHUM QyHKIuu Y.

10. YcTaHOBHUTH TPaHUIIBI TAOIHUIIBI.

B3 - S

=EXP(A3+$CS3) *KOPEHBL(SDS3*A3)

A B C D E

F

G

1 Tabynuposanue PpyHrmmn Y=f(x)

2 X Y a b
3 1 23,42 2,5 0,5
4 1,2 31,33

5 1,4 41,33

7] 1,6 53,97

7 1,8 69,92

) 2 90,02

9 2,2 115,31

10 24| 147,11

11 2,6/ 187,01

12 2,8 237.04

13 3 299,69

M 4 » M| 3anaHue 1 | Japadwe 2 o Nucr3

1. B taOnmue BeIIeanuTh guara3oH stueek B3:B13.

Puc. 5. Tabynuposanue ¢pynrxyuu Y=Ff(X)

IHocTpoenue rpagpuxa

2. BwiOpatp Brimagky BeraBka B rpymnme Jlmarpamma ykasaThb THII JUarpamMmbl
I'padux. B oTkphIBIIEMCS CIHMCKE BO3MOXKHBIX BapuaHTOB BbIOpaTh I paghux c

MapKepamu

3. OtpemakTupoBaTh TpaduK MO BBINICYKa3aHHOMY OIMCAHWIO B COOTBETCTBUHU C

puc. 6.

350,00

300,00

250,00

200,00

150,00

100,00

50,00

0,00

lpaduk dyHkyum Y=f(x)

&

/99',59

237,04

187,01

147,11

11531
90,02

[=3= e
,__/—4"/ 53,97
21,33

. 31,33 .

1 1.2 14 16 18 2 2,2 2.4

2,6

2,8 3

Puc. 6. I'pagpux pynxyuu Y=f(x)
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3AJIAHUS 1JISI CAMOCTOSTEJIBHOM PABOTHI

3ananmue 1

Hpumelmnue: CCJIM B YCJIOBHUH 3ada41 UCXOAHBIC JAHHBIC JIAA pacucTa 3JI€KTp0HHOI71
Ta6J'II/IIH)I HC M3BCCTHLI, CIICAYCT UX 3HAYCHUA YKA3aTb ITIPOU3BOJILHO.

Bapuanr 1
1. Hcnone3ys tabnumunbiii nporieccop Microsoft Excel paccunrats 00beM Teda KO-
POB XOJIMOTOPCKOU MOPOIbI 110 hOopMyJI€:

_WT-IT-KAT
10000

rae LI" — mupuna rpyau, cMm
I'T — rnyOuna rpyau, cM
KT — xocas pjiviHa TyJIOBHILA, CM
[IIupuna rpyau uzmenserca B npeaenax ot 40,4 cm 1o 41,2 cm ¢ marom 0, 1.
2. TloctpouTth rpaduk u3MeHeHUs: 00BEM Tella KOPOB XOJIMOTOPCKOM MOPOABI.

Bapuanr 2
1. Hcnonw3ys Tabnuunbiii mporeccop Microsoft Excel paccunrats sxoHOMUYECKHI
yiepO OT najexa v BhIHYXJAEHHOTO YOOsI )KUBOTHBIX 110 (hopMyJIe:

V=M-3¥-L[—Cg

rae M — KoJIMueCTBO MaBIINX WM BBIHY>KJIEHHO YOUTBIX )KUBOTHBIX, TOJI.
7K — cpenssis Macca )KMBOTHBIX KaX0M MTOJIOBO3PACTHOM IPYNIbI, KT
I1 — cpennsis peanu3alMoOHHas LIEHa €IMHULBI TPOIYKIIMH 3JOPOBBIX KUBOTHBIX B
X03sMCTBE, PYO.
Cp — JeHEeXKHas BBIPYyUYKa OT pealu3alliu IPOAYKTOB yOOs WU TPYITHOT'O ChIPbS
(Msico, IKypa, rojbe)

KonmnyecTBO MaBIIMX WM BBIHYKIEHHO YOWTBHIX KMUBOTHBIX M3MEHseTcss oT 1 1o 8

rOJIOB C Imarom 1.

2. Tloctpouts rpaduk M3MEHEHHsS] YKOHOMHUYECKOTO yIiiepOa OT majeka U BBIHYXK-
JIEHHOTO y0O0s KUBOTHBIX.
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Bapmuanr 3
1. Hcnonp3ys Tabauunbiii nporeccop Microsoft Excel paccuurars Harpysky ckora
(rosioB) Ha 1 ra macTOuII o0 GpopmyIie:

H v
K-I
rae Y — yposaii 3e1eH0il Macchl ¢ 1 ra nmactOuiil 3a mepuo, 11
K — konuuecTBO macTOMIIIHOTO KOpMa Ha T'OJIOBY CKOTa B CYTKH, 1T
J1 — MpoI0JKUTENIBHOCTh UCIIOJIB30BAHMS TTACTOUIIA, THEH
VYporkait 3eseHoi maccel ¢ 1 ra mactOuma u3mensercs B mpejaenax ot 120 mgo 160 1 ¢

[arom 5 1I.
2. Iloctpouts rpaduk U3MEHEHHUS Harpy3Ku CKOTa Ha 1 ra macTOuII.

Bapuant 4
1. HUcnonw3ys tabmuunskiii mporeccop Microsoft Excel paccuurars pacxon monoka
(1) 1St MOJTyYEHUS ONPENEIEHHOTO KOJIMYECTBA CIMBOK 10 (hOpMyIe:
~ KOK. - KK

K. =
" }HM_}HD

rae K.— Koam4ecTBO CIMBOK, 11
K. — conepkaHue xupa B CIUBKax, %
XK, — conepxanue xkupa B oopate, %o
XK, — conepxaHue xxupa B MoJIoke, %o
K — ko3¢ duiment noteps xupa B cenaparope
JKupHocTh MOJIOKa U3MeHsieTcs B nipeaesnax ot 3,2 1o 4,5% c marom 0,1%.
2. TlocTtpouts rpadvk M3MEHEHHSI pacxo/ia MOJIOKA JIJIsl TIOJTyUYEeHUSI CITMBOK.

Bapuanr 5
1. Hcnonp3ys tabauunbiii mporeccop Microsoft Excel paccunrars pasmep mact-
OuIIHOro 3aroHa (ra) JJis rypra ckora no gopmyse:

H_P{-M-A
T

rae K — konm4ecTBo rojgoB B rypre
M — cyTrouyHast Hopma TpaBbl HA OJHY T'OJIOBY, KT
A — cpok npeObIBaHUS )KUBOTHBIX B 3arOHE, THEH

T — BBIXOJ 3eJIeHOM Macchl ¢ 1 Ta macTOuIa 3a Mepruo, Kr
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Cpox mpeObIBaHMsI JKMBOTHBIX B 3aroHe m3MmeHsercs oT 1 mo 10 gre#t ¢ marom 1
JICHb.
2. TlocTtpouth rpaduk U3MEHEHHsI pa3Mepa MacTOMITHOTO 3aroHa JUIsl TypTa CKOTa.

Bapuanr 6
1. HUcnonp3ys tabmuunsiid npoueccop Microsoft Excel paccunrars 4mcno 3aroHoB

Ha macTouIie mo Gopmyre:

K—H+O
Ty

rae I1 — nepuos, HeoOXOIUMBII ISt OTpacTaHUs TPaBbl HAa MACTOUIIE, THEH
Y — KOJIM4eCTBO JHEH ITacThOBI CKOTa B KaKJIOM 3aroHe
O — notpeOHOE KOJMYECTBO 3aTOHOB JIJI1 BO30OHOBJICHUS TPABOCTOS
KonunuectBo nHeil macThOBI CKOTa B 3aroHe uaMensiercs ot 1 1o 12 gueii ¢ marom 1
JICHb.
2. Iloctpouts rpaduk M3MEHEHHUS YKCIia 3arOHOB Ha MMacTOMIIIE.

Bapuanr 7
1. Hcnonp3ys tabmuunsiii npoueccop Microsoft Excel paccunrars BbIxoa ceHaxka ¢
1 ra (1) mo dopmyre:
Y(100 — B3)
- 100—Bc

rme Y — ypokailHOCTb 3€JIeHOM Macchl ¢ 1 ra, 11

B3 — BiaxHOCTB 3eneHOM Macchl, %
Bc — BnaxxnocTth ceHaxka, %

BrnaxHocTh 3e51€H0# MacCchl U3MEHsETCs B mipeaenax ot 75 10 85% c marom 1%.
2. Tloctpouts rpaduk U3MEHEHHS BBIXOJa CeHaXxa ¢ 1 ra.

Bapuanr 8
1. Hcnonp3ys tabmuunsiii nporeccop Microsoft Excel paccunrars mponent po6as-
JIIEMOTO KOMITOHEHTA K CHJI0CyeMor Macce (hopmar MpoIeHTHBIN) 110 hopmyrie:

_BH—BI‘I
_BH—B,E[

rie Bu — BIaXHOCTh UCXOAHOTO ChIPhs, %o

Bn — manupyemMast BIaXHOCTh CHIIOCYEMOM Macchl, %o
B — BIaXHOCTB J100aBIIIEMOTO CBHIPHS, %0
BiiaxxHOCTh UCXOJTHOTO ChIPhs U3MEHSIETCS B Ipeaenax ot 76 1o 85% c marom 1%.
2. TlocTpoutsh rpaduk U3MEHEHHS MPOIIEHTA J00aBIsIEMOTr0 KOMIIOHEHTA K CHIIOCY-

€MOU Macce.
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Bapuanr 9
1. Hcnonp3ys Tabauunbiii nporeccop Microsoft Excel paccunrars BanoBoit mpu-
POCT KUBOM Macchl (11) 1o dhopmye:

B _Cn-l'[-,ﬂr
"= "100000

rae Cn — cpeIHECYTOUHBIN TPUPOCT KMBOM MACCHI, T
I1 — cpenHero0BOE NOTOJIOBBE CKOTA, TOJI.
Jr — uncno nHen B rony, THEN
CpenHecyTOUYHBIN MPUPOCT KUBOM Macchl u3meHsercs B npejaenax ot 700 o 800 r ¢
marom 10 r.
2. TlocTtpouts rpadyik U3BMEHEHHS BaJIOBOrO MPUPOCTA KUBOM MACCHI.

Bapuant 10
1. Hcnonw3ys tabmuunslit nporeccop Microsoft Excel paccuutats sHepreTndeckyro
LIEHHOCTh pa3HbIX BUAOB ceHa (M][x/Kr cyxoro BellecTBa) no Gpopmyse:

3, =13,1-(1— 1,05-K,)

rae K. — coaep:xanue CpIpoi KJIETYAaTKU Ha | KT CyXOro BEIIECTBa, K.

Conepxanue ChIpOM KJIETYATKU Ha | KT CyXOro BEHIECTBa U3MEHSETCS B Ipeaeax OT
0,21 10 0,27 ¢ marom 0,01 kr.
2. Tloctpouts rpadvik M3MEHEHHS YHEPTETHICCKOM IICHHOCTH Pa3HbBIX BUJIOB CEHA.
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3axanmue 2.

1. BeluncnuTh 3HAYCHUS Q)YHKHI/II/I JJIA 3HAYCHUH AprymeHTa, USMCHAIOIIUXCA OT

HAYaJHLHOTO 3HAYCHUS 10 KOHEYHOTO C 33/IaHHBIM IIaroM.
2. TlocTpouts rpaduk QpyHKIIUH.

O 3Hauenue
<
§ s DyHKIUA HNurepsan | Hlar
& a b
2
3
1 |Y =cos? x + @ xe [-2;0] 0,2 2,2 0,5
ecos(x—b)
2 | Z=e"Jt+1+e™3/t+15 te[1:3] | 02 | 06 15
3 | S=e"®cosx+3x+b xe[1;2] | 01 | -15 | 07
4 | T = —2sin X3 cosX =P xe[-21] | 02 2,7 04
2 2
5 | S=tg (% + x)ab xe [-1;05] | 01 08 1,2
6 | Y ="y 1/%cos(ax) xe[-11] | 02 | 02 | -09
7| Z=e"+¥2x+ab xel-22] | 04 | 09 | -7
_ 7IX
g | S=ae*cos(=)+b? xell;zl | 01 | 22 | o7
2
t _
9 |Y =arctg——he vt te [0:4] 0,4 2,8 07
a
10 |[T=e*Igvx+1-—he" xe [0;3] 0,3 4.4 2,8
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OBPABOTKA U CTPYKTYPUPOBAHHUE CIITMCKOB

3apanue 1. Co3nath 0a3y JIaHHBIX, COCTOSIIYIO U3 OJHON TaOmuiel IIpouzeodocmeo
MoJl0Ka, BKIIIo4aronyo 7 noiei u 10 3anuceil.

CToadne! TadIHOEBI — 3T0 M0.I8 0a3bl JAHALIX
Saconosxu noaei

A B C D E F G

1 MNpouisoAcTao MOnoKa

2 h 4

@amunna U.0. Noronoeee, | CpeaHecyTOuHLIA | Honwuecteo gHeR | Banosol Hagoh
| Napoga Homep gepmebl =
ACAPHEH rog. YAoK, kr NaKTauMK MON0Ka, Y
38 | 3
=
= g —» Hanmbigxan Depma Ne2 Munaxosa 01, 50 17 2595 25075 —E4"FA"DA/100
LE = 5 Hocrpomcxaa Depma No3 Maproea H.M. 40 19 264 2006,4,
E E —® Kpacuas crensan  |@epma Nel DeweHqo K. 25 14 280 980
= 5 7 CummenTancckan |Depma N2 Munaxosa O, ES 15 290 1914
£ © [—® Cammenaneckan |Gepma No3 Crenuenko M.H. 36 17 290 1774,8
E- E 9 YepHo-necTpas depma Nel DeweHKo E.K. 48 12 280 1612,8
[ o 10 YepHo-nectpas Dapma N2 Hoeuroea N.E. 315 12 300 1260
11 YepHo-necTpas Dapma Ne3 Crenuedio M.H. 52 13 284 1919,84
12 WiBMTCHAR Dapma Mol Manaesa H.B. 17 15 275 701,25
13 | LUBMTCHAA depma Noi Maprosa H.W. 33 14 270 1247 4/

Puc. 1. Tabruya 6azvl Oannwvix

TexHoJ0rus BoInoJHeHusd 3axanus 1 8 MS Excel

1.

Brectu HazBanue Tabmuiel 6a3el qaHHBIX IIpouszeodcmeo monoka. Jlns pa3me-
IIICHUS 3ar0JI0BKA TAOJHMIIBI 10 MEHTPY HEOOXOIWMO BBIACIHUTH JTUAMA30H STYCCK

Al:G] ¥ mETKHYTh MO KHOIKE X (OObeTUHUT, U TIOMECTUTHh B LIEHTPE) Ha
Bknaake I'maBHasi B rpynne BolpaBHuBaHue.

Bremonuuts opmatupoBanue nuamnazona siueek A3:G3 s BBoJga Ha3BaHUS MO-
neit Tabmuubl BJ[ ¢ momolpio KOHTEKCTHOrO MeHio Popmar siueek... — BoipaB-

HUBaHHE.
BblpagHHEaHWE
N0 roOpHz0HTanH,
no LeHTRY
No BERTHEKANM!
no LeHTRY
OTobpameHHe
[l neperiogrms no cnosan menkHyTh no kHonke OK. Beectu 3aronoBku nosei Taliu-

bl B quara3oH syeek A3:G3.
BBectu Bce 3ammcu 0as3bl TaHHBIX, MCTOJB3YS CIIOCOO aBTO3aBEPIIICHUS BBOJA

JAHHBIX WJIM KOMaHAy KOHTEKCTHOTO MEHI0 BbIOpaTh M3 pacKpbIBaIoumiero
cnucka (cMm. puc. 2, 3).

B sueiiky G4 BBectu Gopmyny miis pacuera Banoeozo Hados Mo10Ka, KOTopas
yKa3aHa Ha puc. 1, 3aMoJHUTH MoJjie CocoOOM aBTo3aroIHeHue popMynamu.
ITepeumenoBats JIuerl — Ucxoanast BI.
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A
1 Mopoga
3
4 KanmblUuKan
Noponaa 5 |KocTpomckan
3 6 |KpacHaAa cTenHas
4 Hanmblukan 7 |CMMMeHTanbCcKan
5 HKoCTpoMcHan 8 |
6 |KpacHaa cTenHas g | KanMelLkan
7 CHMMEHTA/bCKAERA 100 EE?;Z:G;B:“HEQ
8 11l CHMMEHTaNLCKAR
Puc. 2. Aemoszasepuienue 6600a 0anmHvix Puc. 3. Bvibop 3anucu uz cnucka

Copmupoeka oannvix

3aganme 2. BBINOJHUTD COPTUPOBKY 3amnuceld Tadbiuibl 0a3pl JaHHBIX 1o nosto Ilo-
roJ1I0Bb€ KOPOB — 7110 603PACMAHUIO.

TexHoJI0rus BBINOJHEeHU 3axaHusa 2 B MS Excel

1. Jlns BeIMONHEHUS 3aJaHUs CKONMUpoBaTh McXoaHyio BbJl ciemyromum oOpazoMm:
OTKPBITh KOHTEKCTHOE MEHIO Ha spibike Jructa Mcxognas b1, BEIOpaTh KOMaHIy
IlepeMecTUTh WJIH CKONHMPOBATH..., B OTKPBIBIIEMCS THAJIOTOBOM OKHE yCTa-
HOBUTH W IIETKHYTH 10 KHOTIKE OK.

MepeMECTUTE MAKM CKONWPOEATE ? >
MNepeMecTTL BeibpaHHLIE MMCTEI
B KHHrY:

B[ MpoWsB0ACTED MONOKE. XI5X w
NEPEA NMUCTOM:

WoxoaHan Eﬁ

NMuct 3
(MEpEMECTMTE B KOHELL)

2. llepeumenoBats nuct Ucxonnas B/l (2) — CoprupoBkal.
YcranoButh Kypcop B nose IlorosioBbe Kopos.
4. BwiOpats Brianky lanubie B rpynmne CopTupoBka M QUIBLTP HICIKHYTH IO

8l

5. Pe3ynbTaT BHINIOIHEHUS POCTON COPTUPOBKHU CM. Ha puC. 4.

w

KHOIIKC
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D

Mpou3BOACTBO MONOKA
Copmupoeka 3anuceii no nonw MNozonoese KOPOE - M0 803PACMUHUKD

Damunma M.0. Moronoeee, | CpepHecyTOuHbIA | KonwuecTeo AHel | BanoeoW Hago#
Mopoga Homep depmbi .
OOAPKK ro. YOOH, KT NAKTaUKK MONOoKa, L

LesnTCcKan Depma Nol Manaesa H.B. 17 15 275 701,25
KpacHan ctenHaa (@epma Nol DeweHKo E.K. 25 14 280 980
LWeuTckan Depma No3 Maproea H.H. 33 14 270 12474
HYepHo-necrTpan Depma Ne2 Hoewrosa J1.E. 35 12 300 1260
CummeHTanbckan  |(@epma No3 Crenuenko M.H. 36 17 290 1774,8
HocTpomcran Depma No3 Maprosea H. M. 40 19 264 2006,4
CummeHTansckan  |(@epma Ne2 MuHakosa O.J1. 44 15 290 1914
YepHo-necTpan Depma Nol DeweHKo E.K. 48 12 280 1612,8
Kanmbiukan Depma No2 MiuHakosa Q.. 50 17 295 2507.5
YepHo-necrpan Depma No3 Crenuenko M.H. 52 13 284 1919,84

Puc. 4.

IHpumeuanue:

Pesynomam npocmoii copmuposxu (no dannvim 001020 noJis)

— COPTHUPOBATH MOKHO KaK YHCIIOBBIC, TdK M TCKCTOBBIC AAHHBLIC, IIPUYCM TCK-

CTOBBIC JaHHBIC COPTUPYIOTCA B aﬂ(l)aBI/ITHOM IMOPAIKE, @ YUCJIOBBIC B IIOPAIOKC
BO3paCTaHUA UIN Y6BIBaHI/IH;

— COPTUPOBKY MO OIPEACIICHHOMY TOJIIO (TIPOCTOE YCIOBUE) MOXKHO MPOU3BO-

Al H
JIUATH C TIOMOUIBIO KHOIIOK * Al rpynnsl COpTHPOBKAa U PUIBLTP — BKIAAKA

Jannbie.

3aganue 3. BBINOIHUTE COPTUPOBKY 3amuceidl TaOiuIlbl 0a3bl JaHHBIX MO JABYM I1O-

asm: Homep gepmbl — no gospacmanuro, CpeHecyTOUHbIN YI0# — 1o yObI8aHUIO.

TexH0JI0rus BbINOJIHeHU 3ananus 3 B MS Excel

1.

a s wn

I[J'ISI BBIIIOJIHCHHSA 3aJaHUsI CKOIMMPOBATh MCXOAHYIO BI[ (yKaSaHHBIM BBIIIIEC CIIO-

cobom).

[Tepeumenonats nuct Ucxoanas BJl (2) — CoprupoBka2l.

VYcTaHoBUTE Kypcop B TaOIMILy Oa3bl TaHHBIX.

Bri6pats Bkiaaky Jannbie — CopTUpOBKA.

B nnanoroBom okHe COPTHPOBKA YCTAHOBUTH MEPBOE YCIOBUE COPTHUPOBKH, 3a-

TEM UIEJIKHYTh 10 KHONKE /[lo6asums yposens M 3a1aTh BTOPOE YCIOBUE COPTH-
pOBKH (puC. 5), MEIKHYTh IO KHOIKE U MIEIKHYTh 10 KHomnke OK.

Pe3ynbTaT BBINOJIHEHUS CII0KHOW COPTUPOBKHU (MO JIBYM IOJISIM) CM. Ha puc. 6.
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CopTupoeka ? H
] NoBaEnTE ypoBEHE 7 ¥aanuTs yposeHs || 53 KonMposaTk ypossHs || & MapaMeTpel. .. MoW A3HHBIE COAEPHET 3ArON0EKK

Cronbew CopTHpoBKa Mopaaok

CopTMPOEaTE MO | Homep depmsl “w | 3HadeHuA v COrAnof v

3aTen no CpeaHecyToOuHBIM YA0A, K~ | | 3Ha4eHWs w || Tlo yBbiBaHMo i~

Orvera
Puc. 5. Yenosue copmupoeKu Nno HECKOJIbKUM NOJIAM
A B 5 D E F G
1 Mpon3B0LCTBO MOMOKA
2 Copmupoekad 3anucell mo noaam: Homep grepmbl - 1o eozpacmanuto, CpedHecymounblii yooi - mo yobleHuo
Damunma M.0. Moronoeee, | CpepHecyTOUHbIA | KonwuecTeo gHel | Banoeoi Hago#
Mopoga Homep depmbi .
DOADKK rog. YO0, KT naxkrayuu MOJIOKE, L

3
4 |WenTcKan Pepma N2l Manaeea H.B. 17 15 273 701,25
5 KpacHaa ctenHaa |@epma Nol DeweHKo E.K. 25 14 280 980
& YepHo-nectpan Depma Nol ®eweHKo E.K. 48| 12 280 1612,8
7 Hanmbiukaa Depma No2 MuHakosa 0., 50 17 295 2507.5
8 |CummeHTanbckan |(@epma N22 MuHakosa O.J1. 44 15 290 1914
9 |YepHo-mecTpas Depma No2 Hoewkosa J1.E. 35 12 300 1260
10 Hoctpomckaa DPepma Na3 7 Maprosa H.W. 40 [ 19 2604 2006,4
11 CvummeHTanbckan |@epma Mol Crenuenko M.H. 36 17 290 1774,8
12 UWswuTckan Depma No3 [ Maprosa H.W. 33 14 270 12474
13 YepHo-mecTpan Depma Ne3 | Cr\e‘ﬁn'euﬁg M.H. 52 - 13 284 1919,84
14
15
16 CopTupoBHa No ybblBaHWIO B rpynne

Puc. 6. Pe3ynomam copmuposxu no 08ym noisim

QDunvmpayus OAHHBIX
Aemoghunvmp
Jl1st Toro yToOBI UCHOJB30BaTh (PYHKIIMOHAIBHBIE BOBMOYKHOCTH aBTOPHUIIBTPA,
HE0OXOJAMMO IMOCJIEA0BATENILHO BBIIIOJIHUTD ONEpPallMU: YCTAHOBUTH KypCoOp B JIFOOYIO

r

A4erKy TaOIHIIbl Oa3bl JaHHBIX BHIOpaTh BKIAAKY JlaHHBIE — PWreTh

B CTpOKe 3aroI0BKOB TaGIHIIbI CIIPABa MOSBISIOTCS KHOIKH CO CTpeIKaMu 7,
Ha)kaThe KOTOPBIX MPHUBOJIUT K OTKPBITUIO MEHIO YCIOBUN OTOOpA Uil COOTBETCTBY-
IOLLETO TOJIA.

3ananne 4. BoiOpats u3 Tabnuiel 6a3el qaHHBIX IIpouzeo0cmeo moyioka TOPOJIbI
KOPOB, KOTOPBIX 00cTyKuBaeT nosipka Mapkosa H.H.
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TexHoJiorus BbInoJIHeHud 3axanus 4 8 MS Excel
1. Jlnst BBIOJIHEHUS 3a/1aHUsI CKOMMUPOBaTh UCXOAHYI0 b/ (yKa3aHHBIM BBbIIIE CITO-

cobom).

2. Ilepeumenonats nuct Ucxoauas b/l (2) — ABToduiantpl.

3. YcTaHOBUTH Kypcop B TaOiHITy Oa3bl TaHHBIX.

r

BriOpath Bkiagky JlaHHbIe — PUasTe

5. OTKpBHITH CHCOK ABTO(PWIBTPA, IMIETIKOM MO KHOIIKE = s nojie Pamuausa
N.0. nosipku.

6. B crnucke kimroueit BeioOpath MapkoBa H.HU., 3Ta 3anucek OyaeT UCIIOIb30BaThCS B

KauecTBe KpUTepus 0TOOopa 3anucen.

/. B pesynbrare onepanuu ABTOGUIBTpa OyAyT BBIBEJEHBI 3alMCH, COOTBETCTBY-

IOLLME 33JJaHHOMY YyclIOBUIO. OCTanbHbIE 3alUCH CIUCKA OYIyT CKpbIThl. KHONKA

B noje @amuinsa U.O. 10o9pKku npy 3TOM U3MEHHUT CBOM BU ', UTO SBISIETCS

MPU3HAKOM OT(UIBTPOBAHHOTO CITHCKA.

8. Ha puc. 7 n3o0pakeH pe3ysbTaT BBHITIOIHEHUS onepannd ABTO(GUIBTP MO 3a4aH-

HOMY YCIIOBHIO.

D

MpoW3BOACTEO MONOKA
Asmoguaemp no nomo @amunua M.0. doapku

Mopoaa
3

Homep depmbl

-

Damunma K.0.
DOAPKK

!

Moronoeebe,

rof.

-

CpenHecyTouHbIR

YO0, KF

-

KonwyecTeo OHER
nakTauum

-

BanoBoi Hagon
MOJIOKA, 1]

-

5 HocTpomckan

®epma No3

MaproBa H.M.

40

19

264

2006,4

13 WewuTtckan

Depma N3

Maproea H.W.

33

14

270

12474

Ilpumeuanue:

Puc. 7. Pe3ynomamul gvinonnenus onepayuu Aemoguirompl

— IJIs1 OTMCHBI (bHHBTpaHI/II/I OTKPBITH CITMCOK, HICJITYKOM I10 KHOIIKC -l B monie u

BBIOpATh KOMaHy ¥ Eeaenimescs)

— I OTMEHBI pexxuMa ABTO(HIIbTpA ClEeNyeT BBINOJHUTHL KOMaHy JlaHHbIe —

r

DUNETR |

3ananue 5. BpiOpare u3 Tabnuibl 0a3bl naHHBIX IIpou3eodcmeo monoka TSTh

HauOOJBIITNX 3HAYCHUI CPETHECYTOUYHOTO Y1051 KOPOB.

TexHOJ0rus BbINOJHeHUs 3aa1anusa 5 8 MS Excel
1. Jlns BeIMOJIHEHUS 3aJaHUsl CKOMUPOBaTh McxoAHY0 B/l (ykazaHHBIM BBIIIE CHO-

coboMm).
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[Tepeumenonats nuct Ucxoanas b/l (2) — ABToduabtp2.

YcTaHOBUTH Kypcop B Tabnuily 0a3bl JaHHBIX.

Bri6pats BkIaaky JlaHHbIe — PW1ETP

OTKpBITH cIUCOK ABTO(UIBTPA, IETYKOM 10 KHOIIKE (= B none Cpennecytou-
HbIN yI0#, B MEeHIO BeIOpaTh KkoMaH1y UucaoBble puiabTpsl — IlepBoie 10. B
OTKPBIBIIEMCS JTUAJIOTOBOM OKHE YCTaHOBHUTH YCJIOBHE (GuibTpanuu (cM. puc. 8)
U IIEJIKHYTH 110 kKHonke OK.

Ha puc. 9 uzo0paxeH pe3ynbTaT BBIIIOJIHEHUs oniepaiii ABTOGUIBTp IO 3aJaH-
HOMY YCJIOBHIO.

A B C D E F G
1 lNpoU3BOACTBO MOMOKA
2
damunma M.0. Moronoebe, | CpegHecyTouHbld | KonwuecTeo gHel | BanoBo# HagoH
Mopoaa Homep depmbl .
JOADKK rog. YOOR, kr NaKTaumMmM MONOKE, L

3 - - - - -

4 HanmbluKas Pepma Ne2 v gl COpTMPOEKA OT MUHUMANEHOTO K MAaKCMMansHO My 295 2507,5

5 HKoctpomcrkan depma No3 M fﬂ, COpPTUPOBKA OT MAKCMMANbHOro K MUHUMaNsHOMY 264 2006,4

6 KpacHascrenHaa |@epma Nol @ CopTMPOBKa NO LEETY 9 280 980

7 CummeHTanbckan | @epma No2 v 290 1914

& CummeHTanbckan | @epma No3 C1 290 1774,8

9 HepHo-nectpan Qepma No1 @ 280 16128

10 YepHo-nectpasa ®epma No2 Hi Sliliios fp il - DagHo... 1260

11 HYepHo-nectpas Qepma Na3 C1 Mowck P HE paBHO... 919,84

12 llBmMTcHan Gepma No1 M ¥ (BoinenTs see) BonbLe... 701,25

13 LUsKTCKaA mepma No3 | 12 Gonbue AN PasHO.. 12474

14 13 —

14 MEHELLE...

= 15 MEHBLIE WAKW PABHO...

16 17 .

) LM1e uexw

18 Nepewie 10..,

13 HanoxkeHne ycnosma no cnvcky ? s
20

21 MokasaTe

oK OTmeHa -
22 HambonblmMx |~ 5 i SNEMEHTOE CNUCKa hd
23
Puc. 8. Hanoowcenue ycnogus no cnucky
A B & D E F G
1 Mpon3BOLCTBO MOMOKA
2 Aemoguasmp - 5 HauBoabuwux 3HaUeHUl cpedHecymoyHozo yooa
Dammunma M.0. Moronoeee, | CpegHecyTouHblA | KonwuecTeo gHei | Banoeoil Hagon
Mopoga Homep depmbl .
DOAPKK ro. YO0, Kr NAKTALKWK MONoKa, L,

3 - - - - -T - -
4 |KanmbiuKan Depma No2 MuHakoea 0.1, 50 17 295 2507,5
5> HKocrpomckan Depma N3 Maproea H.W. 40 19 2604 20086,4
7 CMMmeHTaneckan |@epma No2 MuHaroea O.S1. 44 15 290 1914
8 |CummeHTanbckan |(@epma No3 Crenuenko M.H. 36 17 290 1774,8
12 UWeMTCKanA Depma Nel Manaeea H.B. 17 15 275 701,25

Puc. 9. Pe3ynomamul gvinonnenus onepayuu Aemoghuiomp?2

3ananmne 6. BoiOpats u3 Tabnuibl 6a3el qaHHbIX IIpouzeodcmeo moyioka TOPOJIbI
KOPOB, Y KOTOPBIX KOIM4eCcTBO AHEH dakTauuu ot 290 mo 300.
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TexH0JIOrus BbINOJITHeHNd 3axanus 6 B MS Excel

1. I[JISI BBINIOJIHCHHA 3aJaHusl CKOIIMPOBATH UCXOJHYIO BJ_I (YKa3aHHI>IM BBIIIC CIIO-
cobom).
2. IlepeumenoBats nuct Ucxomanas b/l (2) — ABToduianbTp3.
3. YcTaHOBUTH Kypcop B TaOiHITy Oa3bl TaHHBIX.
BriOpath Bkiagky JlaHHbIe — PUasTe
5. OTKpBITH CIIUCOK ABTO(QUIBTPA, HICITYKOM MO KHOIIKE = & none Koamuecrso
JAHeH JaKTamuM, B MEHIO BhIOpaTh KoMaH1y UuciaoBbie puabTpbl — HacTpan-
BaeMbIil (l)I/I.JIpr..., B OTKPBIBHICMCA NHUAJIOTOBOM OKHC (pHC 10) 3aJ1aTb YCJIO-
BH€ M MIEJIKHYTh M0 KHOMKe OK.
6. Ha pHC. 11 I/I306pa)KGH PE3YJIbTAaT BBIINIOJHCHUA OIICpAINH ABTO(bI/IJILTp 110 3a-
JaHHOMY YCIIOBHIO.
Monezoeateneckuii aBTodUAETR ? x
MNoKas3aTe TONBKD Te CTPOKM, 3HEYEHWMA KOTOPbIX:
KonudecTeo D,HEI;I NaKTaun
BonbLe UNM pasHo w290 e
®u Oum
MEHBLUE UMK PABHO ~ | (300 w
3HaKk eonpoca "?" ofo3HaY3eT 0aMH NoBoR 3HaK
3Hak "*" ofo3HaYaeT NoCneLoBEATENEHOCTE MOGEIX 3HaKoE
Puc. 10. [luanozosoe oxno Ilonvzoeamenvckuti agmoguibmp
A B 5 D E F G
MNpouU3BOLCTEO MONOKE
Aemoguasmp no nonw Konuwecmeo dHell nakmayuu om 290 do 300
Mamunua KM.0. Noronoebe, | CpegHecyTouHblA | KonwuecTeo oHeld | Banoeoi Hago#
Mopona Homep depmbl .
LOAPHK rog. VIOOH, KT NaKTauum = MOOKA, 1
3 - - - - - = -
4 Kanmbiukan @epma Ne2 MuHakoea O.N. 30 17 295 2507.5
7 CvmmenTanbckaa |@epma Ne2 MuHakosa Q.. 44 15 290 1914
8 CummenTanbckaa |@epma Ne3 CTenueHko M.H. 36 17 290 17748
10 |Hepuo-necrtpan Depma No2 Hoewrosa N1.E. 35 12 300 1260

Puc. 11. Peaynomamul 8vinonnenus: onepayuu Asmoghunomp3

Pacwupennwtit punvmp

[Tpu ucnonb30BaHUM pacuiupennozo puavmpa ycioBue oroopa 3a7aercs B OT-

JeTbHOM JIMara3oHe sueeK TEKYIIero paboyero JIMCTa, KOTOPbI Ha3bIBaeTCs AMara-
30HOM kpuTepueB. OH MOXET pa3MelaThecs B JI0OOM MecTe pabodero jucra. Peko-
MEH/YeTCsl OTENATh AUANAa30H KPUTEPHUEB OT (PUIBTPYEMOTO CHKCKA, MO KpailHel Me-
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pe OJHOUM IMyCTOM CTpokou (croydbrom). B 3ToM cimydae uckimtodaeTcsi OmmOOYHOE
BOCTIPHSITHE TIPOTPAMMOI STUEeK TMana3oHa KPUTEPHEB B KAYECTBE DJIEMEHTOB CITHCKA.

Jluanazon kpumepues ohopMIsieTCs CISAYIONIMM 00pa3oM: B MEPBOIl CTPOKE
KOTIMPYIOTCS MIMEHA TIOJICH CIHCKa, I KOTOPBIX 3aJIaloTCs YCIOBHS OTOOpa, a BO
BTOPOH U MOCIIEAYIONIUX CTPOKAX BBOASTCS HEMIOCPEICTBEHHO CaMU YCIOBHS 0TOODA.

3aganue 7. BoiOpate u3 Tabnuiel 6a3el qaHHBIX TIpouzeodcmeo monoka TOPOJIbI
KopoB ¢ (epmbl No2, oOciyxuBatomie faosapkoii Hosukosoit JL.LE. unn moronosbe
KOTOpBIX Ooiiee 40.

TexHoJ0rus BoINOJHEeHus 3aqanus 7 8 MS Excel

1. Jlis BBIMOJIHEHUS 3a/aHUsI CKOMUPOBaTh UCXOAHYI0 b/ (yka3aHHBIM BBIIIE CITO-
cobom).

2. TlepeumenoBats nuct Ucxoanas b/l (2) — Pacuuupennslii gpuabTp.

3. Cozmarh nuarnas3oH KpUTEPHEB, CM. puc. 12.

A B = D E F G

1 MpouIB0ACTBO MOMOKA
2 PacwiuperHbiil puasmp - nopodsl kopoe ¢ hepambil No2 doapru Hoeukoeoii J1.E. unu nozonosese kopoe Gonee 40

Dammnma U.0. Moronoeee, | CpedHecyTouHeld | Konwuecteo gHel | Banoeo# Hagoi

Mopoga Homep depmbl .
; DOAPHM rog. YOO, Kr NaKTaLMK MONOKE, L
4 Hanmbiukan Depma No2 MuHarosa O.1. 50 17 295 2507,5
5 Koctpomcras Depma N3 Maprosa H.M. 40 19 264 2006,4
6 KpacHascrenHaa |@epma Nol DeweHko E.K. 25 14 280 980
7 CvimmeHTanbckan |@epma No2 MuHarosa O.J1. 44 15 290 1914
8 CummeHTanbckan |@epma No3d CTrenuexnuo M.H. 36 17 290 1774.8
5 YepHo-nectpan Depma Nol deweHko E.K. 43 12 280 1612,8
10 MepHo-necTpan ®epma No2 Hoeuroea f1.E. 35 12 300 1260
11 YepHo-necrtpan Depma Ne3 CrenyeHro M.H. 52 13 284 1919,84
12 |lllsMTCKAA Depma Nol Manaeea H.B. 17 15 275 701,25
13 WewnTckan Pepma Ne3 Maprosea H.M. 33 14 270 12474
14
15 JuanazoH Kpumepuee
Pamunua K.0.
Homep depmel Moronoewe, rod.

16 JOAPKK
17 ®epma No2 HoewuroBa J1.E.
18 =40
19 |1 Y ]
20 Norvyeckaa onepauma U
21 | . |
22 Noruueckas onepauua MK

Puc. 12. Hcxoonas 6aza oannvix u ouanason kpumepues
0151 BLINOJIHEHUS PACUUPEHHO20 (Dulbmpa

4. YcTaHOBUTH Kypcop B Tabmuily 0a3bl JaHHBIX U BbIOpaTh BKIAAKy JlaHHbIe —

\":? AononHKUTENEHO

5. B otkpeiBiieMcs auanoroBoM okHe Pacmmpennbiii puabsTp (puc. 13) HeoOXxo0-
JIMMO TPOBEPHUTH, MPABWIHHO JIM BEIOPAH UCXOHBIN quaras3oH, B osie Juanazon
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ycnoeuil  yka3aTb JUana3oH KpUTEpUEB (BBIACIICHWEM [Malla30Ha S4eeK
A16:C18). 3aTeM HE0OXOAUMO YCTAaHOBUTH MEPEKIIIOYATENb, KOTOPBIN MO3BOJISIET
pa3MeCTUTh OTOOpaHHBIE 3aMKMCH B 3aJaHHOM Auana3zoHe: CKomupoBaTh pe-
3yJbTAT B JIPyroe MecTo, B TekcToBoM nojiec [lomecTuTh pe3ybTar B quana-

30H yKa3aTh 00y CBOOOAHYIO sueiiky (Hampumep, A25) v METKHYTh 110 KHOTI-
ke OK.

6. Ha puc. 14 I/I306pa)KeH pe3yJibTaT BBIIIOJHCHUA OIICpalun P aCHIHpCHHBIﬁ
bubTp.
PacwimpeHHel duneTp ? X
CbpaboTra
() bMNETPOBATE CNMCOK Ha MeCTE
(@) OKONWMpOEaTH PE3YNLTAT E APYTOE MECTO

WMCxoAHBIA OWENas0H: EA53:8G513 Rz

AuanasoH yCnosmi; V15A516: 80518 5.5

MoMECTHTE PE3YNETET B AMaNa30H: | dunbTp'|$AS525 g

[[] Toneko yHMKaNEHLIE 3a@MMad

0K OTMeHa
Puc. 13. Jluanozosoe oxno Pacuupernnwiii puiromp
A B & D E F G
1 Mpon3BoL4CTBO MOMOKA
2 PacuwiupeHHbill hunbmp - nopodel Kopoe ¢ hepmbl N22 doapku Hosukoeoli /1.E. unu nozonoeve kopoe Gonee 40
Dammunma M.0. Moronoeee, | CpegHecyTouHbIR | Konwuyecteo gHeld | Banoeoil HagoR
Mopoga Homep depmbl .
25 [OAPKK rog. YIL0M, K NAKTALMK MOMOKA, L
26 Kanmpbiukan Depma No2 MuHakosa Q.. 50 17 295 2507.5
27 CummeHTanbckan |@epma No2 MuHakoea O.J1. 44 15 290 1914
28 YepHo-nectpan Depma Nol DeweHKo E.K. 48 12 280 1612,8
29 YepHo-necTpan ®epma No2 HoeuKoBa J1.E. 35 12 300 1260
30 YepHo-mecTpan Depma N3 Crenuenko M.H. 32 13 284 1919,384
Puc. 14. Pezynomamul 6vinonnenusi onepayuu Pacuupennoiti puivmp
IHpumeuanue:

— TIpH 33JaHUM KPUTEPUEB CTPOUHBIE U MPONUCHBIE OYKBBI HE PA3IHYAIOTCS;

— TIpU 33JIaHUU KPUTEPUEB MOYKHO HMCIIOIB30BaTh CUMBOJIBI «*» U «?» B COOTBET-
CTBUHU C MpaBujaMu 0GOpMIIEHUS MIA0JIOHOB: «*» — mo0as MmociaeaoBaTesb-
HOCTbh CUMBOJIOB, «?» — OJIMH CUMBOJI B 33JJaHHOI MO3UIUH;

— KpUTEpUH, 3aJ]aHHbIE B OJTHOU CTPOKE, O0BEIUHSIOTCS JJorndeckoi onepanyeit U;

— €CJIM KpUTEepUHU 3aJaHbl B Pa3HBIX CTPOKAX, TO OHU OOBEIMHEHBI B 3TOM CIIy4ae
norudeckout oneparuert UJIH;
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— B CiIy4yae yCTaHOBKH (uiakka ToJibKo YHMKAJbHbIE 3alMCU W3 TTOTYyYEHHOTO
CIUCKA OyIyT UCKITIOYEHBI 3aITUCH C TOBTOPSIOIIUMHUCS 3JIEMEHTAMU.

Ilpomesicymounvie umozu
3ananue 8. B Tabmuie 0a3wl naHubix Ilpouzeoocmeo monoka noacuutaTh o0UUN
BaJIOBOM HaMOM 10 pepmam.

TexHoJ0rus BoINOJHeHus 3aganusa 8 B MS Excel

1. Jlns BbIOJIHEHUS 3aJaHUsl CKOMUPOBaTh UCXOAHYIO b/l (yka3zaHHBIM BBIIIE CIIO-
coboMm).

2. TlepeumenoBatsb auct Ucxoanas b/l (2) — [lpoMe:kyTOUHbIE UTOTH.

3. OtcoptupoBats 3anucu 1o moiao Homep depMbl 110 BO3pacTaHWio, IJIs 3TOTO

il Ha MaHeJIM UHCTPYMEHTOB.

4. BriOpats Bkianaky Janusie — B rpynne CTpykrypa — [IpoMe:KyToYHBIH HTOT.

5. B amnanoroBom oxHe IIpomMe:kyTOYHBIE HTOTM YCTAHOBUTH MMapaMeTphl, Kak yKa-
3aHO Ha puc. 15, 3aTtem mienakHyTh 1o kHonke OK u yOenuThcs B HAWYUM pe-
3ynbTarta (puc. 16).

MOJKHO HCIIOJIb30BAaTh KHOIIKY

MpoMERYTOUHBIE UTOMA 7 >
(pH KEHLOM MIMEHEHWW B!

Homep dephb e
COnepauMa:

CyMMa W

JoBaEuTE MTOMM No;

[ ]Homep depme A
DaMuma 1.0, aoapkK

|:| Moronoeee, rog.

[ ] cpeanecyTounbit yaoi, kr

[ |KomuecTBo aHeil nakTaLmm

od| Danos0il Hadol MonoKa, L b

3EMEHMTH TEKYLLME WTOMM
[ ] KoHew cTpaHmus! Mexay rpynnami
MTOrM Noa AaHHBIMKU

¥hpats Be OK OTMEHE

Puc. 15. Jluanozosoe oxkno [Ipomescymounvie umoau
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A B C D E F G
1 Mpon3soacTE0 MONOKA
2
Damunua M.0. Moronoebe, | CpeaHecyTouHbIfA | KonuuyecTeo gHed | BanoBoi Hapno#i
Mopoaa Homep depmbl .
) A0APKM rof. YOO, Kr NaKTauuu MOIOKE, L
[T 4 HKpacHaacrendaa |@epma Nol Pewedro EK. 25 14 280 980
5 HepHo-nectpan Depma No1 DeleHKo EK. 43 12 280 1612,8
* | 6 lWewuTtcKaa Pepma Nol Manaesa H.B. 17 15 275 701,25
=] |7 ®epma Nol Uror 3294,05
[ . 8 Hanmbiukaa Pepma No2 MwunHarosa O.0. 50 17 295 2507.,5
9 |CMMMEHTaNbCKaA |Depma No2 MuHarosa O.J1. 44 15 290 1914
* | 10 YepHo-nectpan Pepma No2 Hoewkosa J1.E. 35 12 300 1260
=] (12 ®epma No2 Uror 5681,5
[ 12 Koctpomcran Pepma No3 Maproea H. M. 40 15 264 2006,4
13 |CMMMeHTanbckaa |Depma No3 Crenuexro M.H. 36 17 290 1774,8
14 YepHo-nectpan Pepma No3 Crenyenro M.H. 52 13 284 1919,84
+ | 15 | lUBWTCHAA Depma No3 Maprosa H.M. 33 14 270 12474
=] |16 ®epma Ne3 Utor 648,44
[=] 17 OBwwii utor 15923,99

Puc. 16. Pesynomam 8blnoiHeHUsI NPOMENCYMOUYHBIX UMO208

6. OOpaTtuTe BHHUMaHWE Ha MOSBUBIIYIOCS ClIeBa KapTy CTPYKTYpbl 0a3bl JaHHBIX C
KHOIIKaMHU CBEpTKH. KHOIKa cO 3HAaKOM MHMHYC IO3BOJISIET CBEPHYTh COOTBET-
CTBYIOIYIO €U TPYIIly JaHHBIX, OT KOTOPOM OCTAETCS TOJBKO OJHA WUTOIrOBas

CTPOKa, a Ha KHOIIKE MOSBIIICTCS 3HAK ILII0C (CM. puc. 17).

A B C D E F G
1 Mpon3sogcTee monoka
2
Damununa U.0. Moronoese, | CpepHecyTouHblld | HonuuecTeo aHer | Banoeo# HanoH
Mopoaa Homep depmbl .
DOAPKK rog,. YOO, Kr NaKTaLMK MOMOKA, L
3
[ 7 ®epma No1 Mror 3294,05
11 ®epma Ne2 Uror 5681,5
* | 12 HKocTpomckan Depma Ne3 Maprosa H.M. 40 19 264 2006,4
* | 13 CvmmeHTanockaa |Pepma No3 Crenuenko M.H. 36 17 290 17748
- | 14 YepHo-nectpan ©epma No3 CTendyeHko M.H. 52 13 284 1919,84
- | 15 LWewnTcran Depma No3 Maprosa H.M. 33 14 270 12474
16 @epma Ne3 Mror 6948,44
(=] 17 O6Wwwii utor 15923,99
Puc. 17. Cmpykmypa npomedxcymounvix umozos
Ilpumeuanue:

— omneparysg UToru BBITOTHIETCS TOJIBKO C TEMH JaHHBIMHU, KOTOPBIE OPTaHU30-
BaHbI B BUJI€ CITUCKA M TOJIHKO HAJ[ CTOJIOIAMU, COACpKAIINE YHCTIA;

— TIepell OMpEIEeTICHUEM IMPOMEKYTOUHBIX HTOTOB TpPeOyeTcss OTCOPTHUPOBATH
CIIUCOK TaKUM 00pa3oM, 4TOOBI CTpyNIUPOBATh 3HAYCHHS B CTOJIOIAX, MO KO-
TOPBIM HY>KHO PacCUMUTATh UTOTOBHIC 3HAUCHUSI.
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3AJIAHUS 1JISI CAMOCTOSTEJIBHOM PABOTHI

Hcnonb3yst coznannyto Tabnuily 0as3el naHHbiX Ilpou3eoocmeo monoxka BbI-

ITOJIHUTBb COPTHUPOBKY, (1)I/IJII>TpaHI/IIO JaHHBIX U IIPOMCIKYTOYHBIC UTOT'U.

Ne
BapHaHTa

CoprupoBka

ABTOGUIBLTP

PacuupeHHbIit
bunbTp

HUrtorn

1
[ToronoBse KopoB 0o-
Ilopooa — 1o an- Tlozonosve — 6onCE Cpennee noroysioBbe
nee 40 ToJ10B ¢ pepMbI
(daButy 40 royioB No2 KOpOB 10 (hepMam
2 Cpeonecymounvlil
Homep ¢pepmor — 00ii — ot 15 10 20 UYepno-nectpas mopoaa | OOriee moroyioBse
10 BO3PACTaHHIO J r ¢ ynoem 12 xr KOpPOB 10 epMam
3 C
. UMMEHTAJIbCKAsI 110~
Damunusa U.0. oo- Konuwecmeo oneil KonunuectBo nos-
poJa uiu
sapxu — 1o andasu- | aakmayuu — 280 nin POK, paboTaroumx
N 300 nopoja ¢ yaoem oosee Ha (hepmax
y 15 kr
4
. . ITopona, y KoTOpoi Ko-
Banosoii naooii mo- pOa, Y KOTOp
Iloconosve — 1o oxa — ot 1500 110 JMYECTBO IHEN nakTa- | KoimyecTBo mopos
yOBIBaHHIO 2000 1 uu =290 u BajIoBoi B XO3S511ICTBE
Hagou Moiioka >1500 11
5 Cpeonecymounuiii opoda ITopona ¢ dpepmbr Ne3, OO0uwmii BasoBoit
y0olul — TI0 BO3pacTa- HJBP;I TeKas MOTr0JIOBBE KOTOPOi1 HAJIOM MOJIOKA MO
HUIO meHee 40 ronoB KaXJ01 nopoje
6 . ITopona, koTo 00- . .
Konuuecmeo oneii . poZa, pYIo Cpennuii BamoBoit
Cpeonecymounwiii CITY’)KMBAIOT JI0SPKU .
Jakmayuuy — 1o y HaJ0W MOJIOKA TI0
yoou — 14 wnmu 17 xr | HoBukoBa u CremnueH- N
yOBIBaHHIO o KaKJI0M 1Iopoie
7 Banosoii naooti Ilozconosve — [Topona co cpemnnecy- Cpennee xonuye-
MOJI0KA — TIO BO3- ot 30 10 50 TOJIOB | TOYHBIM yA0EM OOJbIIE | CTBO AHEH JTaKTAIlUU
pacTaHuo 15 Kr ¥ BaJTOBBIM HAJI0- | MO KaXJO0W MOpOAe
€M MOJIOKa OOIbIIe
2000 1t
8 Cpeonecymounwiii Hosipka Uepno-niectpas nopoaa | CpemaHee mOroyoBbe
Yoot — 1o yObIBa- @emenko E.K. WJIU BaJOBOW HAJ0M KOpOB I10 IIopoAam
HUIO Mouioka 6ozee 1800 11
9 Ilozonosve — o ®epma Nel [Topona, y kotopoii OO0111ee MOTroJI0BHE
BO3PaCTaHUIO yaou MeHee 15 Kr i | KOpOB IO IOPOJIaM
norojioBbe 6osee 30
10 Banosoii naooti Ilopooa — [Topona ¢ dpepmbl Nel ¢ | CpeanecyToUHbIN

MOoJ0Ka — 1O yOBI-
BaHUIO

YepHO-TIECTpPas

BaJIOBBIM HaJ0E€M MO-
joka meHee 1000 11

YAOM MO KaXa01
MOPOJI€ B CPEAHEM
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AHAJIN3 JAHHBIX

1. Haacrpoiika «Ilaker ananuza»

Jia nonmyyeHust nocrtyna kK MHCTpymeHTaMm aHaim3a HEOOXOAMMO BBIOPATH
BKJIaJKy JlaHHBIe — AHAJIM3 JaHHBIX.

Ecniu komMaHna AHaaM3 JaHHBIX OTCYTCTBYET, B 3TOM Cly4yae HEOOXOIUMO
BbIOpaTh Daiin — [lapamerpsr — Haactpoiiku. B oTKpbIBIIEMCS AMaOrOBOM OKHE B
CIMCKe HaaCcTpoeK BblaenuTh nMs Ilaker ananm3a m menkHyTs 1o kHonke Ilepeit-
TH... OTKpOeTCsl nuanoroBoe OKHO (pHUc. 1) cO cIMCKOM AOCTYIHBIX HajacTpoek. B

ATOM CIIMCKE CJIEIYeT aKTUBH3UPOBaTh 2ieMeHT IlakeT aHanuM3a U IICIKHYTH I10
kHOTIKE OK.

Hagcrpoiikn ? v
[LocTynHbIE HaACTPOMKA:
[_|WHcrpymenTsl ana espo ILI
id MNaKeT aHannsa

MakeT aHanvsa - VBA
[1Momcx pewerinn

OTMeHa
Ofzop...

ABTOMATHZELMA. ..

MakeT aHanwsa

CDD.ED?KHT WHCTPYMEHTEI ANA 8HaNM3a Hay4HblX 1
dJMHEIHCDEIbI)( AaHHBIX

Puc. 1. Jluanoeosoe oxno Haocmpotixu

[Tocne sToro Ha Bkiajke JJlaHHbIe MOSBUTCS KOMaHAa AHAJIM3 TaHHbIX.
Cpeocmea cmamucmuuecko20 aHanu3a

CpencTBa, KOTOpbIe BKJIIOUEHBI B MAKET aHalIW3a JAaHHBIX, JOCTYIHBI 4epes3
MeHIO JlaHHbIe — AHAJM3 JaHHBIX. BriOpaB yka3aHHYI0 KOMaHIy, OTKpOETCS JIua-
JIOTOBOE OKHO (pHC. 2), TTITaBHBIM AJIEMEHTOM KOTOPOTO sBIsieTcs: o0nacts Muempy-

MeHmbl anaaiusd.

AHANW3 JaHHbIX

7 >

WMHCTpYMEHTEI GHANMZE

O aHoEKTOPHBI AMCNERCMOHHEIA 3HANKE
AEyxdaKTopHBIR AMONEPCHMOHHEI SHAMWE C NOBTODEHMAMA

. M : OTmMeHa
OeyxdaKTopHEIR DMONEPCMOHHEIN aHanKs Bes NoBEToPEHMI

Koppenauma

Kosaprauma Cnpasta

ONMCETENEHSA CTATUCTHKS

SKCMOHEHUMANEHOE (M NEMBaHME

AeyxBeIbopoYHEIl F-TecT ana guonepoim

AHanuz Dypee

MMCTOrpaMMa A

Puc. 2. Jluanozosoe okno Ananus Jlannvix

50



B auanoroBoM OkHE MpencTaBieH CIUCOK METOIOB CTaTUCTHYECKONH 00paboT-
KU JAHHBIX.
2. KoppeasiuMoHHO-perpecCMOHHbIN aHAJIN3

KoppensimonHslid aHanu3 MpeIHa3HAYEH ISl KOJIMYECTBEHHOM OLICHKH CBSI3U
MEXy IPU3HAKAMU B CTATUCTUYECKON COBOKYITHOCTH.

Takue cBsI3M, KOTOPBIE BBISBISIOTCS MIPU OOJBIIIOM YKCIie HAOIIOIEHUN U TPO-
SBJISIFOTCSL B TOM, YTO U3MEHEHUE 3HaYEHUs OJHOr0 (akTopa MPUBOJIUT K U3MEHEHHUIO
CPEAHETO 3HAYEHUS IPYTOro, Ha3bIBAKOT CIMAMUCMUYECKUMU, UITA KOPPEAAYUOHHBIMU
CBAZAMU.

Knacenpurkanusa xoppensiumid. Koppensiunu noapasaenstoT MO Hamnpaslie-
HUIO0, (opMe U yHciy cBs3zed. [lo HampaBieHHIO KOpPENALrs MOXKET ObITh MPSIMOI
win oOpaTHoi. [Ipy mpsMol Koppensiuu ¢ yBEIMYEHHEM 3HAueHHUs Npu3HaKa X

YBCIMYIHUBACTCA 3HAUCHHUC IIPHU3HAKA Y. HpI/I 06DaTHOﬁ Kopplianuu € YBCINYCHHUCM

3HAYCHUS MpU3HAKa X 3HaYEHHE NMpr3HaKa Y yMEHbIIAaeTCs.
Koppensimonnas 3aBUCUMOCTb MKy (haKTOpaMH CUUTACTCS:
chraoas,ecmnr <0,3
cpeonsasn, ecm 0,3<r<0,7
cunovnan, ecia r > 0,7
[To dhopme koppensius ObIBacT JUHEHHOM 1 KPUBOJIMHEHHOM.

JIluHelHas Koppessius UMEET MECTO, KOTJla ¢ YBEIMYCHHUEM MpHU3HaKa X COOT-
BETCTBEHHO YBEJIMYHBACTCSI BTOPOM MpH3HaK Y.
[Ipu kpuBOIMHENHOU KOppeasuuu 3HaYeHUsI X U Y U3MEHSIIOTCS CHavyasia B OJl-

HOM HaIpaBJICHUH, a 3aTE€M B ITPOTUBOMOJIOKHBIX.

JluneiiHasi cBSI3b BbIpaxkaeTcsi KOA(PHUIIMEHTOM KOppensiuuu I, a KPpUBOJIHU-
HellHasl — KOPPEJSILIMOHHBIM OTHOLIEHUEM 1) (OyKBa «3Tay).

B 3aBHCHMOCTH OT 4yMClIa U3y4aeMbIX TPU3HAKOB PA3JIMYalOT MAPHYK U MHO-
JKECTBEHHYI KOoppensunio. B riepBom ciydae ucciienyercsi 3aBUCUMOCTD PE3YJIbTa-
TUBHOTO TTOKa3aTelis OT OJTHOT0, BO BTOPOM — OT JIBYX U OoJiee (paKTOpOB.

KBaapar kosdduimenta koppensiuy Ha3bIBalOT KO3 (PUIMeHToM J1eTepMu-
Hanuu. OH TOKa3bIBaeT, Kakas J0Js oOlel Bapualuu Pe3yJbTaTUBHOTO MpPHU3HAKA
ompeeseTcs: u3y4yaeMbIM (pakTopom.

Koppensimonuble CBA3W  BBIPAXAOT ONPEACICHHBIMU MaTEMATUYECKUMHU
ypaBHeHUsIMA. DYHKIHSA, OTOOpa)Karomas CTATUCTUYECKYIO CBS3b MEXIY pas3iind-
HBIMH BEJIMYMHAMH, HA3BIBACTCS YPAGHEHUEM pecpecCUull.

MaremaTuiyeckoe ypaBHEHHUE, KOTOPOE OLEHUBAET JIMHUIO MPOCTOU (IapHOi)

JIMHENHOU PErPECCUU:
Y =a+ bx

Y — 3aBucuMas nepeMeHHas (pe3yJIbTaTUBHBINA MPU3HAK)
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X — He3aBUCHUMas repeMeHHas ((haxkTop)
a — CcBOOOJIHBIN UIE€H ypaBHEHUS PErPECCUN
b — koa¢dunuent perpeccun

Koaddunuent perpeccun nokasblBaeT, Ha KaKyl0 BEJIUUYMHY B CPEAHEM H3Me-
HUTCS Y TpU KaKJIOM HW3MEHEHHWH X Ha €JUHHILY, MPU TMOCTOSHHOM 3HAYECHUU
OCTaJIbHBIX MIEPEMEHHBIX.

Koaddumuent perpeccun umeet 3HaKk ko3 PpHUIIMEeHTa KOPPEISILINH.

Yem Omke 3HaueHue kodd¢uimeHTa Koppensauud K 1, TeM cuibHee CBS3b
MEXJly NpU3HAKAMHM, TEM Jy4Yllle YpaBHEHHME PErpecCHM OIMCBHIBAET B3aUMOCBS3b
MEX]ly IPU3HAKAMH.

Tak Kak HaJIEKHOCTh PE3YJILTATOB aHAJIN3A B 3HAUUTEIIBHON CTEIIEHU 3aBUCUT
OT KOJINYECTBA COMOCTABJISIEMBIX JAaHHBIX, HEOOXOAMMO H3MEPSTh CYIIECTBEHHOCTD
MOJIyY€HHOTO YPaBHEHHSI PETPecCHH U KOI(PPHUIIMEHTAa KOPPEISIINUA, KOTOpasi MOXKET
OBITH OlLICHEHA C TOMOIIIbI0 F-kpuTepust Ouiiepa.

[TomyyenHoe 3HaueHue F-kpurepusi cpaBHUBAIOT ¢ TaOIM4HbIM. [ hakTop-

HOM JMCIepCHM YUCIIO CTereHel cBOOOIbI Bapualuu cocraBiser V, = k —l, TSI

ocratounoit  V, =N— K (k — yrcno mapaMeTpoB B ypaBHEHHUHM perpeccuu, N —

YHCIEHHOCTh BbIOOPOYHOM cOBOKynHoOcTH). Ecnm ¢akrtuyeckoe 3HaueHue F-
KpuTepus 0oJbliie TaOIUYHOTO, CBA3b MEXy MPU3HAKaMU JIOCTOBEPHA U YpaBHEHHE
perpeccuu B IOJHOM Mepe OTpa)aeT ee. B IPOTUBHOM Cilydae CYUTAETCs, YTO CBA3b
MEK]ly TPU3HAKAMHU HOCUT CIIyYalHBIN XapakKTep.

JI71s1 OLIEHKM 3HAYMMOCTH KO3 (PpHLIEHTa KOPPEISIUU U YPaBHEHUS] PErPECCUU
UCHOJIB3YIOT Takxke t-kputepuin CterogeHTa. DakTHUeCcKOe 3HaYeHHWE t-KpuTepus
CPaBHUBAIOT C TaOJMYHBIM C YYE€TOM 4YHCJIAa CTENeHed CBOOOJbI BapHALUU

v=n-KkK . Ecniu ¢axtuueckoe 3HaueHue t-kputepust 0obIile TaOIUYHOTO, CBS3b
JIOCTOBEPHA, €CJIM MEHbIIIE — HECYIIIECTBEHHA.

3amanue 1. B nensx cenekuuu UCCIEIOBaTh KOPPEIALIMOHHO-PETPECCUOHHBIE
3aBUCHUMOCTH MEXIYy OCHOBHBIMU XO3SIMCTBEHHO-TIOJIE3HBIMU TPU3HAKAMHU OBEIl:
JUTMHA IEPCTH, KMUBasi Macca U HacTpur mepcT. O0beM BbIOOpKU — 10 KUBOTHBIX.
YpoBeHb BEPOSITHOCTH CYKJICHHS] TPUHATH paBHBIM (,95.
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A

A B C
1 Hexogunie gannbie

Hmnaa Fupan Hactpur

2 | mepcTH, CM | Macca, KT | mepcTH, KT
3 v X1 X3

4 152 75 9.0
5 16,9 79 9.5
6 16.5 84 9.5
7 16.0 99 10.5
8 16.8 87 10.5
9 142 116 9.5
10 17.0 104 11.0
11 151 95 10.0
12 154 86 10.0
13 158 94 9.5

Puc. 3. Hcxoonvie oannble 011 KOppersyuoHHO-pecpecCUOHH020 AHAIU3A

TexHo0rusi BLINOJHEHHS KOppeasiinoHHOro aHaiau3a B MS Excel
BBectu ucxoaubie nanHbie B AuamnasoH siueek A1:C13 (cMm. puc. 3).
Ha Briiasike /lanHbIe BRIOpaTh MYHKT AHAJIM3 JAHHBIX.
B nmanoroBoM OkHE AHAJM3 JaHHBIX YCTAaHOBUTHh MHCTpyMEHTHI aHanusza —
Koppeasiuus u menkuyTth o kHonke OK.
B otkpsiBmiemcs quanoroBom okHe Koppesasinus (puc. 4) yCTaHOBUTH TTapameT-
pBl U MENKHYTH 1o KHotke OK.

Koppenaunna ? x
BxodHele AaHHBEIE
. = QK
BxoaHow MHTEpEanN: SAS3:sCE13 5.5 _
OTmeHa
MpyNNMposaHKe: (®) no cTonfuam
(O no czpokanm Cnpaeka

MeTrkM B NepBoil CTpoKe

MapaMeTpel BLiBoaa
(®) BrixoaHoi nHTEpBAN: se57| E.5
() HoBeiit pafioumil oveT:

(0) Hosan pafioyan KHAra

Puc. 4. Jluanocoeoe oxno Koppenayus

PeSyJ'IBTaTBI PCUICHUS BBIBOAATCA HA 9KpPAaHC B CJICAYIOIICM BU/JIC:

E F G H
¥ x1 x2
¥ 1
®1 -0,36076 1
x2 0,468047 0,402217 1

Puc. 5. Koppenayuounaa mampuya
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Koppeasinmonnass MaTpula npeacTaBisieT co0oil Tabauily K03 QpHUIIMeHTOB
KOPPEISLUHN JUIsl KaXKI0M Mapbl N3y4aeMbIX [TOKA3aTEIEH.

AHanu3 napHbIX KOIQQUIMEHTOB KOPPESALUU MMOKA3bIBAET, YTO MEXAY JUIH-
HOM IIEPCTH U KMBOM MAaccoil BbIsIBIEHa oOpaTHasi CpeliHss CBA3b, Tak Kak = -0,36,
MEXIy JJIMHOW M HACTPUIOM IIEPCTH BBISBIEHA MpsiMasi CPEAHss CBSI3b, TAK KaK I=
0,47, Takol k€ XapakTep UMEET CBSI3b MEXAY >KMBOM MACCOM M HACTPUIOM LIEPCTH,
r= 0,40. B nanHOM mpuMepe aelcTBHE (HAKTOPOB MO aAOCOTIOTHOW BEITUYHHE IMPH-
MEpPHO OJJMHAKOBO, HO MMEET Pa3Hyl0 HAIPABIECHHOCTb. Y BEJIMYECHHE KMBOM MacChl
IPUBOJUT K YMEHBIICHUIO B CPEIHEM JUIMHBI IIEPCTH, a YBEIMYECHUE HACTPUTa IIPU-
BOJMT B CPEAHEM K YBEJIMUYEHUIO JUIMHBI HIEPCTH B IIPEAEIaX UMECIOUIUXCS IKCIEPH-
MEHTAJIbHBIX JaHHBIX.

[IpoBeneM perpecCHOHHBIN aHATU3 | ONPEACIIUM CYIECTBEHHOCTh KOd(puIn-
€HTOB KOPPEJSLUU U YPABHEHHSI PETPECCHH.

TexHoJi0THs BLINOJHEHHUS perpeccHoHHOro anaan3a B MS Excel
1. HWcxonHble JaHHbBIE AJIsl PETPECCUOHHOIO aHANIN3a MPEACTaBIEHbI Ha pUc. 3.

no

Ha Bxnanke /lanHble BBIOpaTh MyHKT AHAJIU3 TaHHBIX.

3. B amanoroBoM okHe AHAJIM3 JAHHBIX YCTaHOBUTH MHCTpyMeHTH aHanmu3a — Pe-
rpeccusi 4 EeIKHyTh o kHonke OK.

4. B oTkpseIiBIIEMcs nuaioroBoM okHe Perpeccusi (puc. 6) yCTaHOBUTH MapaMmeTpbl

Y EJKHYTh 1o KHomke OK.

Perpeccun ? x

ExogHbie gaHHse

BxonHoi uHTepBan Y: SAS3:5A513 2.3
OTMeHa
BxoaHoH uHTEpBan X: tBE3:8CE13 R

Cnpaeka
|:| KoHCTaHTa - HoNb

|:| YpoBeHE HAAEHHOCTI: a5 e

MapaMeTpel BRIBoAA
() BelxoaHoi uHTEpBaN: 5.5
(®) Hoseiit pafiounii oneT:

() HoBan paBioyas kHWra
Ocratku

|:| OcTaTtkM |:| Tpadk oCTaTKos
[] CraHaapTvsosantbe octatkn [ Mpadwik nonfopa

HopManeHaa BEpOATHOCTE
[] rpadwik HopMansHoi BepoaTHOCTH

Puc. 6. /luanocosoe oxkno Peepeccus

Pe3ynbTaThl pemieHus (puc. /) BBIBOASTCS HA HOBOM paboOYyeM JIUCTE B CIEAy-
IOLIEM BUJE:
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(=T =< I R = SR, R R S R S I

Bl=2ee e
Bw MR O

16
17
18
15

A
BEIBOO MTOIOB

PE’EpE'CCUDHHO’H CMamucmura

MHOMeCTBEHHBIA R
R-kBanpart
HopmMWpoBaHHBIA R-kBaapat
CraHgapTHaA owmniKka
HabGnwneHna

0,760702045

0,578667601

0,458286916
0,679411317
10

LUCnepcMoHHbIA aHanK3

df

55

MS

F

3HaguuMocme F

Perpeccua
Ocrator
Hroro

4437801833
3,231198167
7,669

2,218900916

4,806980449

0,461599738

0,04854975

Kosghghuyuenmer

CmaHdapmHaa
owubka

t-cmamucmukra

P-3HoueHue

HuxiHue 95%

Bepxrue 95%

Y-nepeceusHue
®1
®2

9,525814931
-0,043096378
1,098600221

3,662198112
0,020086442
0,4024513594

2,601119502

-2,444254566
2,729767301

0,03536748
0,044480489
0,029348527

0,866092461
-0,096593260
0,146952713

18,1855374
-0,00159949
2,050247729

Puc. 1. Pe3ynomamul pecpeccuonno2o ananusa

Ta6auna 1. — CoorBercrBue TepmuHoB Microsoft Excel
¥ TEPMHUHOB MaTeMaTHYeCKO#l CTATHCTHKHU

Tepmunwr Microsoft Excel

Oowenpunamole mepmunsl

MuoxecTBeHHBIA R

KoadduimeHT MHOKECTBEHHON KOPPEISLUU

R-xBaapat KoaddunmenT nerepmunanum

df Uucro creneneil cBOOO I BapHaIliy
SS CyMMa KBapaToB

MS Hucnepcus

F F-kpurepuit

t-ctaTucTuka

t-kputepuii

TecHoTa cBsI3M MEXy MpU3HAKAMH BBICOKAs (KOA(PGUIIMEHT MHOXKECTBEHHOMN

koppensiuu pased 0,761 cm. puc. 7).
Kooddurment gerepmunanun (R® = 0,579 cm. puc. 7) HOKa3bIBaeT, 4TO HA
57,9% Bapuanuu JJIMHBI MIEPCTH Y OBEIl OOBICHACTCS KMBOM MacCOM M HACTPUTOM

HIEPCTH.
v 2 o
HopmupoBanHbiii R® yuuThIBa€T KOJIMYECTBO PE3YJIHTATOB HAOIIOJECHUN U

MpecKa3yeMbIX TIEPEMEHHBIX U obecrieunBaeT nHGopMaIen 0 ToM, Kakoe 3HaUCHUE

MOKHO TIOJIYYUTh B JPYroM HaOOpe MaHHBIX, KOTOPBIA ObLT OB HAMHOTO OOJBIIIE,

YeM aHAJIM3UPYEMbIN B JaHHOM ClTydae.
[Ipu mpoBenaeHNM BBHIOOPOYHOTO HAOIOACHHS HEINB3S MOTYYUTh aOCOIIOTHO

TOYHBIC JAHHBIC, ITIOTOMY YTO O6CJI€I[OBaHI/IIO nmoaBepracTcsa HC BCA COBOKYIIHOCTD, a
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TOJIBKO €€ 4acTh. [103TOMY mpu mpoBeeHUN BRIOOPOYHOTO HAOI0IeHN HEN30eKHa
HEKOTOpasi CBOMCTBEHHAs! EMY MOTPEIIHOCTh, OLINOKA.
[To nanubM cTosibna KoagguuueHThI MOCTPOUM YpaBHEHUE PETPECCUM.
YpaBHEHUE pErpeCcCH UMEET BHUI:

Y =9,53-0,05x; +1,1x,

Kosgpdpuyuenmol pecpeccuu umerom 3Hax kodghuyuenma xoppeniyuu.

YpaBHEHUE pETPECCHUH MO3BOJISAET KOJWYECTBEHHO OLEHUTH JACHCTBHUE U3Y-
yaeMbIx (pakTopoB. KoadduiueHT perpeccuu xapakTtepusyeT U3MEHEHUE pe3yJib-
TaTUBHOI'O MPHU3HAKA MO JAHHOW COBOKYMHOCTU IMPHU MOBBIIMICHUU (MM TOHUXKE-
HUM) GAKTOPHOTO MPU3HAKA HA SUHUILY. TaK, Mpu YBEIMYCHUN KUBOK Macchl (X;)
Ha | Kr JyiMHa mepcTy B MCCIEAYEMOM rpynme yMeHblnaercsa B cpeaeM Ha 0,05
CM, YBEJIMYEHUE HACTPUTa MIEPCTH (x7) Ha 1 KT COOTBETCTBYET YBEIUYECHHIO JIJTUHBI
meperd Ha 1,1 cm.

O1eHrM 3HAUYMMOCTb YPaBHEHMSI PETPECCUM U KOIPPUIUEHTOB PETPECCUU C
nomoinbio F-kpurepuss @umepa u t-kpurepusi CTbroeHTA.

YpaBHeHue perpeccMu 3HA4YHMO, IIOCKOJIbBKY (axkTuueckoe 3HaueHue F-
kpurepusi=4,81 npesbimaet TabnmuuHoe Fi.6,=4,74 nipu ypoBHe 3Haunmoctu 0,05 u
2 cTemneHsx cBOOOMBI JJIsl rpynmnoBoil gucnepcuu (rpada 2) u 7 cTeneHsax CBOOOIbI
JUISL OCTaTOYHOM nucniepcu (CTpoka 7) (cM. npunoswcenue 1).

OueHnTh 3HAYMMOCTH KOI(P(PULIUEHTOB perpeccMd MOXKHO C MOMOIblo {-
kputepus. [ storo paccunrarh TabnauuHoe 3HauveHue t-kpurepusi CThrofeHTA C
nomotnbio cratuctudeckont pynkimu CThIOIPACIIOBP.

— YCTaHOBUTBH KypcOp Ha JIUCTE C pe3yJibTaTaMH PErpPECCHOHHOIO aHalIn3a B
CBOOO/IHYIO STUCHKY, HATIpUMED, B stueiky A21.

— OtkpsiTh MacTep GyHKUMH, IETYKOM 10 KHOTIKE BCTABUTH (DYHKIIUIO.

— B oTkpbIBIIEMCS 1UMAIOTOBOM OKHE B CTPOKE MOUCK (PYHKIIMM BBECTH HA3BaHUE
¢byukuun: CTBIOJAPACIHOBP u menkayts mo kHomke Haiitu, 3atem 1o
kaomnke OK.

— B n1uanoroBom okHe APpryMeHThbl (PyHKIMH YCTAHOBUTH NapaMeTphl (CM. puC.
8) u menkuyTh 1o kaonke OK.
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ApryMeEHTE! gryHELIMK ? ot

CThEDAPACTIOBP
BepoATHOCTL | (0,05 FRs| = 0,05
Crenenn_ceobogm | E13 e = 7

= 2,304024252

3Ta dyHKLMA OCTABNEHE ANA COBMECTMMOCTH C Excel 2007 1 Bonee paHHMX BEpCOAIA.
Bo3EpaLWEET ABYCTOPOHHEE 00paTHOE pacnpeaeneHie CTEHOEHTAE,

Crenenn_ceoboabl NONOKMTENEHOE LENOE YMCND CTENEHEN CE0DOARI, XEPaKTEPMIYIOWES
paCMpeaensHUe,

SHadeHwe: 2,369624252

Cnpagka no 5Tol dyHKLM OTMEHA

Puc. 8. Jluanocosoe oxno Apeymenmol (pynkyuu

KoadduimenTsr perpeccun npu Bcex (pakTopax SIBISIOTCS CYLIECTBEHHBIMU,
MIOCKOJIBKY (pakTHuecKoe 3HaueHue t-kpurepus (2,44 u 2,73, ouleHMBAIOTCA 110 MO-
TyJI0, CM. PUC. 7) MpPEBBINIACT TaOJUYHOE, KOTOpOoe cocTaBisieT 2,36 mpu ypoBHE
sHauumoctu 0,05 u v =n—k = 10 — 3 = 7. CnegoBatenbHo, (GakTOPhI X1 U X MOKHO
BKJIFOUUTH B YPAaBHEHUE PErPECCUU.

CBsi3p MEX Ay NPU3HAKaMU JIOCTOBEPHA U YPaBHEHUE PErpecCUM B MOJTHON Me-
pe OoTpaxaer ee.

3. Co3naHue JJUHUI TPeHA.
Hcnonb3oBanue JUHUH TPEHAA 1JIsl MPOTHO3MPOBAHUS

OOBIYHO JaHHBIE, OTOOpakaeMble Ha AUarpaMMax, sIBJISIOTCS HaOII0AaeMbIMU
WIH MOJTYYEHbl B pe3yJibTaTe dKCIepuMenTa. X MOXKHO anmpoKCUMHPOBATh, T.€. MO0-
JY4YUTh ypaBHEHHE, OMNMCHIBAIOLIEE MPEICTAaBICHHYIO HCXOAHYI 3aBUCHUMOCTb, U
OLICHUTH cTeneHb npudmmkenus. [IpocrelimuMm cnocodbom anmpokcumaruu B Excel
ABIISIIOTCS JTMHUM TpeHna. JIMHUU TpeHAa MO3BOJISIIOT TaK)Ke MPOTHO3UPOBATH JaH-
Heie. [IpoanuB muHUIO TPEeHIAa B TUarpaMMe 3a Mpeelibl pealbHbIX JaHHBIX, MOYKHO
npecka3aTh Oyayliyue 3HaYeHUsI.
Jlig co3nanust TMHUM TPEHAa HE00X0IUMO:
1) mOCTPOUTH TOUCUHYIO THATPAMMY 110 TaOTMYHBIM TaHHBIM;
2) no0aBUTH HA AUATPaAMMY JIMHUIO TPEH/IA.
JluHUSAMU TpEHJIa MOKHO JIOMOJIHUTH MPAKTUYECKU BCE JHArpaMMBbI, KpOMeE
00BEMHBIX, KPYTOBBIX, KOJIBIIEBHIX.
JluHMs TpeHa XapaKTepu3yeTcs CIeAYIONIMMHE ITapaMeTpaMu:
1. ypasenenuem (PyHKUIMOHATILHON 3aBUCUMOCTBIO);
2. eenuuunoii docmosepnocmu annpoxcumayuu R,
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R%¢[0, 1] — uncio, KOTOpOE OTPaXkKaeT OGIM30CTh 3HAYCHMS JIMHUM TPEH/IA K haKTHde-
CKUM JaHHBIM. YeMm Onmxke K | BeM4YrHA 3TOTO TOKa3aTells, TEM JOCTOBEpHEE JIMHUS
TpeHIa.

CyIecTByeT MATh pa3jINYHbIX THIOB JTUHUHN TpeHAa ((QyHKIIMOHATIHHBIX 3aBH-
CHMOCTEH):

1. JIluHeiiHas y=ax+h

IToaunoMuaabLHas y:a0+a1x+a2x2+ +anxn, I n<6
Jlorapudmuueckas y=a-Inx+b
JKcnoHeHnHanbHas y=a-e™

SAE I A

CreneHHas y=axb

JUis ofHUX M TeX K€ JAHHBIX MOYKHO IOCTPOUTH PA3JIMYHbIC THUIIBI JMHUN
TpeHa, a 3aTeM BbIOpaTh HamboJee MOAXOASIYI0 (YHKIMOHATBFHYIO 3aBUCUMOCTD,
AHAM3UPYS BEIMYHHY HOCTOBEPHOCTH AIMPOKCHMAIHH R,

3ananme 2. Vmerorcsa ganHbie (puc. 9) Mo CelNbCKOXO3SIMCTBEHHOMY TIPEANpH-
ATUIO O CPEAHET0JIOBOM yI0€ MOJIOKA OT KOPOBBI B AuHaMuKe 3a 15 net. [loctpouts
TPEHJOBYI0O MOJENb yAO0sl MoJjioka. [lonmyuyeHHOe ypaBHEHHE TpeHAa HCIOJIb30BaTh
JUTs1 IPOTHO3a CPETHETOJ0OBOTO Y10 MOJIOKA Ha 1 roj.

A B
Hexonnnie JanHLIe

Ton Vooit

=]
=]
Ly

33.9
347
378
30.6
30.7
333
29.7
36.1
394
356
33.6
46.8
36.8
31.9
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Puc. 9. Hcxoonvie oannvle 0151 nocmpoenus iuHuy mperoa
U NPOCHO3UPOBAHUSL OAHHBIX

TexHoJIOTHSI IOCTPOEHHs] JIUHUM TPEHIA M BBINOJHEHHE MPOrHo3a B MS
Excel
1. TloctpouTh Mo TaOMMUYHBIM AaHHBIM rpaduk ¢ Mapkepamu (puc. 10).
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2. Jlns mocTpoeHMst TMHUM TpeHAa HEOOXOAMMO BBIIEIUTh BPEMEHHOM DS U BBI-
OpaTh B KOHTEKCTHOM MEHIO KOMaHIy Jlo6aBHTH JMHUIO TpeHAA... B OTKphIB-
nieMcst AManoroBoM okHe Mopmar JuHuM Tpenaa (puc. 11) 3amate caenyromiue
napaMeTpsl: BbIOpAaTh THUIl JIMHUM TPEHJA; BKIIOUUTH (PIIaXKu Uil pa3MeIleHus
Ha muarpamme ypasrernus u R°. Ha puc. 12 mpeacraBiena guarpamma ¢ 100aB-
JICHHOW JIMHUEW TpEeHAA.

CpeaHeroaoBoW Yool MoNoKa

y S0 M = A A Pagl -
as === -L-ﬁvl?v;
=E == [l
- ™
35 4 e
30 ¥AanuTe
25 BOCCTAHOBWTE CTUNE
ig HNzmeHnTe TUN guarpammel 4aa paga...
EBelBpaTe JaHHBI...
10 L=l A
5
(W] T T T T T

! I I ! AoBaEKTe NOANKWCH JaHHBIX
$ S > P
A P 'ﬁi‘%m‘)@"@ O

roabl

AoBaEnTE NTUHHKD TPEHAA..,

®F  dopmar paga gaHHbIx...

Puc. 10. Toueunwiii epagpux cpedne20008020 Y005 MOJIOKA

WopMar AMHIN TpEHAE 7 X

[ MapaMeTpbl NMHWK TpEHAE ]
LiseT nuHMM

TN mAHAIA

TeHb

CBEYEHWE W T NEKHBaHNE

MapameTpel AMHWKM TpeHAa
MOCTPOEHME MMHMW TPEHAS (SMMPOKCMMELMA W CrIEHHEIHWE)

el 1 O 3rcnoeHwsansHas
2 @ Mueeiivan

Creneds: |2 =

(O Nunedinan dunsTpaLs Toukn: 2 =

HazBaHWe aNMpoKCMMMpYHOWLER {(crNameHHol) KpUBoIA

(@ asTomMaTHHECKOE: NuneiiHaa (Paol)

O apyroe:

MporHos

Bneped Ha: (0,0 NEpMOLOB
Hazaa Ha: 0,0 nepuoacs

[ nepeceusHme kpuBoii ¢ ocsio ¥ & Touke: 0,0
MOKA3LIBaTE YPABHEHWE Ha AMarpaMMe
MOMECTMTE Ha AWETPEMMY BENUYUHY ADCTOBEPHOCTH aNNpokouMaLmi (RA2)

SEKpEITE

Puc. 11. Jluanozosoe oxno @opmam nunuu mpeHoa
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CpeiHeroj0BoM Y01 MO/IOKa

A y = 0,2382x + 33,088
40

R2=0,0626
30 -

——Panl

20

—— JluneitHana (Paal)

10

U T T T T T T T T T T T T T T 1
2005 2007 2009 2011 2013 2015 2017 2019

rogbl

3. Co3zmaTh HECKOJBKO TPEHIOB pa3iu4yHbIX TUIIOB (puc. 13 — 17) u BeIOpaTh TpeHa
¢ MakcHManbHEIM R? (PeKOMEHIyeTCsl KaXIbIii TPEH/| CO37aBaTh HA OTICILHOM

Puc. 12. Jluneiinas annpoxcumayusi

JUarpaMme).
CpeaiHeroloBoK yaoi Mo/ioKa
U 50
40 f\ y = 33,0580,0063x
R? = 0,0606
30
—4—Panl
20
10 —— JKCNOHEeHUMANbHAS
U T T T T T T T T T T T T T T 1 (Pﬂﬂl)
N W M~ 00 MO — 4 <t 1N W0 M~ 00 D
o 0 0 0 Q0 o o = o o o o oA oA o
OO0 0000000000 oo oo
N NN NN NN N NN AN NN
rogpl

Puc. 13. Ixcnonenyuanvruas annpoxcumayus
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CpeaHeroaoBsol yaoM MonoKa

4 50
0 /\ y = 1,1335In(x) + 32,885
R?=0,0433
30
——Panl
20
10 TNorapudmmueckasn
(Panl)
0 T T T T T T T T T T T T T T 1
n O M~0O0 Q0 O A N m st WO~ 000G
o o 9 0 Q© = o o o o o o o = =
o 0O 0O 0O 0O O O O O O O O O O O
NN NN NN NN NN NN N NN
rogpl
Puc. 14. Jlocapugpmuueckas annpoxcumayus
CpeaHeroaoBsol yaoM MonoKa
u 50
A y=-0,0113x2+ 0,4191x+ 32,575
40 R? = 0,0646
30
=—=—Panl
20
10 MonuHoMKWaNbHaA
(Panl)
0 T T T T T T T T T T T T T T 1
n O M~00 Q0 QO " N m st W~ 00 ;
o o 9 0 Q© = o o o A o o A = -
o 0O 0O 0 0 0O 0 0 0 00 00 Q
NN NN NN NN N NN N NN
rogpl
Puc. 15. Ilonunomuanvuasn annpoxkcumayusi (2-20 nopsaoxa)

CpeaHeroaoBsol yaoM MonoKa

7345x%- 4,5094x+ 40,182
=0,2825

—Panl

MonuMHoMmMansHana

(Panl)

2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

rogbl

Puc. 16. llonunomuanvnas annpoxcumayus (3-2o0 nopsoxa)
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CpeaHeroaoBsol yaoM MonoKa

40 A Y= 32,94)(0’0291

R?=0,0393
30

20 ——Panl
10 CreneHHan (Paal)
0 T T T T T T T T T T T T T T 1
n W M~ 0 O QO = N mMm s W ™~ 00
o o o 9 @ o o4 4 o A A A oA - -
o 0O 0O O O 0O 0O 0O 0O o o0 O o o O
NN NN NN N NN NN N NN

rogbl

Puc. 17. Cmenennas annpoxcumayus

4. Jlns HaxoxkaeHusi HanOoJiee aJieKBaTHOTO YpaBHEHUS TPEHJIa pe3yabTaThl 0100~
pa ypaBHEHHUS MPEJICTAaBUTh B TaOIUIIE 2.

Taoauua 2. — Pe3yabrarsl moa0d0opa ypaBHeHUs1 JTMHUM TPEHAA

Koadpdumment
Bun ypaBHeHuUs YpaBHeHHE ﬂeTepM%HauHH
R

Jluneinoe y=0,2382x+33,088 0,0626
KCIIOHEHIIMAJILHOE y=33,05 g 0063x 0,0606
Jlorapudmuuaeckoe y=1,1335In(x)+32,885 0,0433
ITonurom 2-ro nopsinka | y=-0,01 13x°+0,4191x+32,575 0,0646
onuzoM 3-ro mopsimka | y=-0,0311x°+0,7345x°+4,5094x+40,182 0,2825
Crenennoe y=32,94xo’0291 0,0393

Ilpumeuanue: pu mogdOpe ypaBHEHUSI HE PACCMATPUBAINCH TTOJMHOMBI BBIIIIE
3-ro mopsaka.

[IpuauMas Bo BHUMaHUE (U3HUECKYIO CYIITHOCTh M3y4aeMOTO MpoIecca 1 pe-
3yJbTaThl MMPOBEACHHOTO aHAIMTHYECKOTO BhIpAaBHUBAHUS (Tabi. 2), B KA4eCTBE Ma-
TEMaTUYECKOW MOJIETTM TPEeHJa JIJIsi MPOTHO3a BBHIOMpPAEM MOJIMHOM 3-TO TMOPSIKA.
I'paduk HAMOOIIEE MOAXOSIICH JIMHUY TPEH 1A MPeICTaBIeH Ha puc. 16.

Hcnosb30Banue JUHUU TPEHIA JIS MPOTrHO3UPOBAHMS

B nuanoroBom okHe (puc. 11) mpu 3amaHuu TUHUU TPEHIA UCIOJIB30BaTh 00-

JIaCTh HpOFHO3 YKa3bIBasi, Ha CKOJIBKO CAWMHMIL BIICPCA UJIN HAa3aa OH BBIITOJIHACTCA.
MporHos

snepea Ha: [1,0 NepHoaoE

Hazan Ha: (0,0 MNepyoLoe
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COOTBETCTBEHHO, B YPABHCHHH JIMHUU TPEHA 3HAYCHUEM apTyMEHTA SBIISICTCS
HOMEp TOYKH auarpammel (1.€. 1,2, 3 u T.1.).

Hcnonb3yst ypaBHEHUE JTUHUU TPEHAa MOXKHO C/IeNlaTh MPOTrHO3 BIIEpE]] Ha TO
(Ha 16 mepuon (16 Touka), Tak Kak UCXOAHBIX JaHHBIX 15 mepuonoB (15 Touek), A
gero B siueiiky B18 HeoOxoaumo BBecTr hopmyiy:

=-0,0311*16"3+0,7345*16"2-4,5094*16+40,182

B pesynbrate B sueiike B18 nomyuum 3HaueHue 28, 7 (cM. puc. 18), 310 U ecTh
MIPOTHO3HOE 3HAYEHUE CPEIHETOI0BOIO Y105 MOJIOKa OT KOPOBBI Ha 16 roj.

CpefHerofoBOH yA0H MOOKA

50

45 /ﬂ\

40

35 - /\ m vy =-0,0312x%%+0,7378x%-4,5284x + 40,208
—~ \)\ R? =0,3745

30

v N

28,7

25

NpoOrHo:

20

—4—Panl

15

MoauHomuaneHan (Pagl)

10

o] T T T T T T T T T T T T T T T 1

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

rofasl

Puc. 18. Hcnonvzosanue nunuu mpenoa 0Jist NpOSHO3UPOBAHUS
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3AJIAHUS 1JISI CAMOCTOSTEJIBHOM PABOTHI

Bapmanr 1.

HccnenoBath KOPPEISIIMOHHO-PETPECCUOHHBIE 3aBUCUMOCTH MEXAY YHUCIOM
SPUTPOLUTOR (X, MJTH) U cojiepkanueM remoriioonHa (y, T %) B KpoBHU OBeIl (B MaJIbIX
BbIOOpKax N=15 rosoB). YpoBeHb BEPOATHOCTHU CYX ACHUS MPUHITH paBHBIM 0,95.

x|58/83|60|,98 62|74 |72 86| 7780647068 71|82

y [100]116]95]130|96]110]10,1]122|105|110]100]96 |105]10,9|114

Bapuanr 2.

HccnenoBath KOPPENAIMOHHO-PETPECCHOHHBIE 3aBHCHUMOCTA MEXIY KUBOUH
Maccoi (x, KI) ©1 00XBaToM rpyau (y, CM) CBUHOMAaTOK YKPaWHCKOM CTEMHON Oesoi
nopoAbl (B MaJibIX BbIOOpKax N=15 rosioB). YpoBeHb BEPOSTHOCTU CYKJECHUS MPU-
HATH paBHbIM (,95.

x | 200 | 248 | 251 | 223 | 227 | 220 | 220 | 226 | 291 | 225 | 243 | 228 | 253 | 226 | 265

y | 140 | 145 | 158 | 144 | 142 | 145 | 145 | 140 | 160 | 138 | 144 | 143 | 146 | 142 | 151

Bapuanr 3.

HccnenoBath KOPPENSLMOHHO-PETPECCUOHHBIE 3aBUCUMOCTU MEXIY KHUBOU
Maccoi (x) u ynoem (y) y 15 KopoB 4epHO-TIECTPOI MOPOJIbI, K. YPOBEHb BEPOSTHO-
CTH CYXJI€HUS NMPUHATH paBHbIM (,95.

x | 520 | 490 | 540 | 470 | 560 | 480 | 550 | 510 | 530 | 500 | 530 | 495 | 480 | 500 | 550

y |3120|3130|3150|3100|3190|3110|31603170|3140|3180| 3305|2950 | 2880|3200 | 3350

Bapuanr 4.

HccnenoBath KOPPENSIIMOHHO-PETPECCHOHHBIE 3aBUCHMOCTA MEXIY KUBOUN
Maccoi mMarepell B BO3pacTe MepBOro otena (x) M )KMBOM Macco TEJST MPU POXKIe-
Huu (v), KT (B MaJIbIX BbIOOpKax N=15 rojoB). YpoBeHb BEPOATHOCTH CYKICHHS MPH-
HATH paBHbIM (,95.

x | 380 | 479 | 500 | 405 | 463 | 412 | 483 | 446 | 395 | 493 | 480 | 475 | 390 | 453 | 487

y | 20 | 45 | 48 | 26 | 48 | 28 | 45 | 44 | 28 | 50 | 49 | 44 | 23 | 35 | 38

Bapuanr S.

HccnenoBaTh KOPPESIIMOHHO-PETPECCHOHHBIC 3aBHCUMOCTH MEXIY He3ame-
HUMBIMH aMHUHOKHCIIOTAMH JIN3UHOM (X) M apruHUHOM (V), BXOJSIIMM B cOCTaB OeJ-
Ka MOJIOKa KOpoB, MTI' % (B MaJibIX BeIOOpKax N=15). YpoBeHb BEpOSATHOCTH CYK/e-
HUSI IPUHATH paBHbIM 0,95.

x |245]289]285|250(260|239|239|260|296|245]1,90|254]255]|240]2,90

y [102]125/1,10]085/0,901,81/080/0,98|1,16|1,00/0,65[0,93|1,02]|0,88]1,16
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Bapuanr 6.

HccnenoBaTh KOPPESIITHOHHO-PETPECCHOHHBIE 3aBUCUMOCTH MEXKIY COAepXkKa-
HHEM JICHKOLIUTOB B KPOBU KOPOB (X, ThIC.) U KojuuecTBOM JmMporutos (y, %) (B
MaJIbIX BBIOOpKax N=15). YpoBEeHb BEPOATHOCTH CYXKIACHUS NPUHATH paBHBIM (,95.

x (112|188 |82 |100|16,6|10611,2|13,6(11,0/12,6|13,5[140]115]| 9,3 |10,5

y |716|720|675|78,1]755|820]|76,3|741]90,0/688|754|743|730]|748]|765

Bapuanr 7.

HccnenoBath KOPPEISIIUOHHO-PETPECCUOHHBIE 3aBUCUMOCTH MEXIY MHOTO-
wioareM matepeid (x) u godepeii (y) y CBHHEH KpYIHOHM Oeltoil mopoabl (B MallbIx
BbIOOpKaxX N=15). YpoBeHb BEPOSATHOCTH CYXKJICHHSI IPUHATH paBHbIM 0,95,

x [10,7]119]92 104108108 95 |104| 9,2 |108] 9,7 | 97 1 95|98 |90

y |119/132|10,2|116|12,0|120|10,6|11610,2|12,010,8|10,8|10,9|10,9]10,0

Bapuanr 8.

HccnenoBath KOpPEISLIMOHHO-PETPECCUOHHBIE 3aBUCUMOCTU MEXIY JKHUPHO-
CTBIO MOJIOKa KOpOB Matepeilt (x) u mouepeit () GectykeBckoi mopoisl, % (B Majbix
BbIOOpKax N=15). YpoBeHb BEPOSATHOCTH CYXKICHHS IPUHATH paBHbIM 0,95.

x |4,40[358|4,87|393|3,70[4,20/4,08|491[4,08)4,11|4,36|3,86|4,35|3,90]3,76

y 13941436 |4,35|385|3,81|394|392|4,07]4,36|4,04|3,98|4,12|4,20|4,05] 3,92

Bapuant 9.

HccenoBaTh KOPPEIAIIMOHHO-PETPECCHOHHBIC 3aBUCUMOCTH MEXIY CPEIHUM
yII0eM 3a TPH JIaKTaruu marepeid (x) u godepeit (y) KOpoB, Kr (B MaJibIX BhIOOpKax
n=15). YpoBeHb BEPOSITHOCTH CYXKACHUSA MPUHATH paBHbIM 0,95,

x |4376 50784299 |3733|3089 | 3688 | 3949|3957 | 4000 | 3661 | 4035|3212 | 4145|3868 | 3820

y | 4451|4834 4183|3530 |3547 4032|4440 3581 | 3331 | 3549|4105 |3620 | 4867|4322 4919

Bapuanr 10.

HccnenoBath KOppEISLIUOHHO-PETPECCUOHHBIE 3aBUCUMOCTH MEXAY JJIUHOMN
mepctu (X, CM) U COJCpKaHWEM B OpPraHM3MeE OBEI[ CBSI3aHHOT'O OeaKoBOro ioma (y,
Mmr %) (B Manbix BbIOOpKax N=15). YpoBeHb BEPOSATHOCTH CYKICHHS MPUHSITH paB-
HeIM 0,95.

x [155]150]152|140(130]130|132|9,0|125]90]102]115|95 10,0105

y 1211364042 55|51 567139 [60) 45|43 47|48 |45
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HPUJIOKEHUSA
Ipunoowcenue 1

®ynkuuu padouero aucra Excel

BBoj craHmapTHBIX QYHKIUI B SYEHKY MOXKHO MPOU3BOIUTH C KJIABUATYPHI MU C MIOMOIIBIO
IMaIoroBoro okHa Macrtepa ¢pyHKuuii. B TaHHOM TPUIIOKEHUU COJEPKHUTCS CITUCOK OCHOBHBIX
byukuuii pabouero mucra Excel. [lns monydenus 6onee moapobHoi nHGOpMAIMH O KOHKPETHOMN
GyHKIIMK ¥ ee apryMeHTax - BBIOEpHTE €€ B JHaJlOTOBOM OKHe Macmep yuKyuii v HaXMHUTE

KHOTIKY Cnpaska no 3mou yHkyuu

Hexoropsle pynkuuu kareropun Maremaruyeckue

DOyHKUMA Haszunauenue
Bosspaiaer 00paTHYI0 MAaTpHIY OIS MATPUILI, XPAHSILEHCS B
MOBP (Maccus) P PATHYIO MATPHILY P P
MacCHBe.
MOIIPE]] (maccuB) BosBpainaer ornpenenurens MaTPULBI

MYMHOXK (maccusB 1;maccus 2)

BosBparaer npon3BeieHre MaTPHUITHI

OTBP (maccuB)

YcekaeT 4ncio 10 menoro, oTopackiBast ero ApoOHYIO YacTh

MPOU3BE/ (uuciaol;uucio 2; ...)

Bo3BpamaeT MMPOU3BCACHUC YUCCII, 3aJaHHbIX B KaUCCTBE apry-
MCHTa

CYMM (uucio 1;uuncio 2; ...)

CyMMupyeT Bce uncia B HHTEpBaJIe STUCeK

CYMMECJIA (amana3oH; Kpu-
TEPHii; TMana3oH_CyMMHPOBAHH)

CyMMupyeT siueiku, 3aIaHHbIC KPUTEpUEeM

CYMMKSB (uucio 1;4ucio 2; ...)

Bo3sBparaer cymMMy KBaJIpaToB apryMEHTOB

CYMMIIPOU3B (maccuB 1;
MaccuB 2; MaccuB 3; ...)

IlepemMHOXkaeT COOTBETCTBYIOIME 3JIEMEHTHI 3a/laHHBIX MacCH-
BOB U BO3BpAILAET CyMMY IIPOU3BEIECHUN

KOPEHD (uucJio)

BOSBpaIIIaeT TTOJIOKUTCIIbHOC 3HAYCHUEC KBA/IPATHOI'O KOPHA.

HEJIOE (uncJio)

OprereT YHUCJIO A0 OnmKaiIIero MeHbIIEro oejaoro

ABS (4ucJi0)

BosBpariaer Moyih (a0CONMIOTHYIO BEIMYNHY) YUCITA

EXP (4yucJio) BosBpaiaer 4ncio «e», BO3BEICHHOE B YKa3aHHYIO CTEIIEHb
LN (uucio) Bo3Bpaiiaet HaTypalibHblIii Jlorapudm uucia

LOG10 (uucJio) BosBparaer necsTu4HbIiA torapudm gucia

LOG (uunci10; oCHOBaHHE) Bossparuaer jorapudm 4ncia 1o ykasaHHOMY OCHOBaHHIO
SIN (umciio) Bo3Bpamiaer cuHyc 3a1aHHOTO yria

COS (uncao)

Bo3Bpaiiaet KOCHHYC 3aJaHHOTO yrJia

TAN (uucamo)

B03Bpa1uaeT TaHT'CHC 3aJIaHHOI0 yTJia

ASIN (4ucao)

Bo3Bpaiiaer apkcuHyc ncia

ACOS (uucJo)

BosBparaer apkkocHHycC yucia

ATAN (umcio)

B03BpamaeT APKTAHI'CHC YuCia

PAJIUAHBI (yro.a) IIpeobOpasyet rpaaycel B paidaHbl.
I'PAYCBI (yroJ) [IpeobpasyeTt paanaHbl B TPaIyChl.
() 1=3,141592

SINH (uucJo)

BosBpariaer runepOoIMUecKuii CHHYC yriia

COSH (uucJio)

BosBparmiaer runepOonuuecKkuii KOCUHYC yria

CTEINEHD (4uc/i0; cTeneHs)

BosBparaer pe3ynpTaT BO3BEICHUS YHCIa B CTETICHb.
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Hexotopsle pynknnn kareropun CraTucTHYECKHE

DOyHKIUA

Ha3znauyenmune

MAKC (umcio 1; yncio 2; ..)

BosBpamaeT MaKCUMAJIbHOC 3HAYCHHUC U3 CIIUCKAa apTyMCHTOB

MMH (uucao 1; gucio 2; ...)

B03BpamaeT HavuMCHbBIIEC 3HAUYCHUEC B CITMCKE apryMEHTOB

CPI'EOM (uucJo 1; gucro 2;..)

WM HHTEpBaJIa MOJIOXKUTCIIbHBIX YUCCEIT.

B03BpamaeT CpeaHeC recOMETPUICCKOC 3Ha4YCHMI MaccuBa

CP3HAM (uucao 1; yucno 2;..)

Bospparaer cpegnee (apudMeTHIECKOE) 3HAUCHHE

CYET (3nauenne 1; 3Hauenue 2;)

IToacunThIBacT KOJIUMIECTBO YHUCEN B CITUCKE ApPryMEHTOB.

CYETECJIM (qnana3oH; Kputepwii)

BIIETBOPSIONINX 33JAHHOMY KPUTEPHUIO

IlogcunThIBaET KOJUYECTBO SUEEK BHYTpPU [OUaria3oHa, ya0-

KBAJAPOTKJI (uncio 1;qucio 2;...)

UX CPEHETO.

Bo3sBpamaer cymmy KBaJpaToB OTKIOHEHUN TOUEK TAHHBIX OT

IMpumepsl 3anucu popmya

Ipunoowcenue 2

[lycTh 3HaueHne aprymeHTa x Haxoautcs B siuelike A2. TpeOyercs HaliTu B siuelike B2 3Ha-

yenue GpyHkuuu Yy no popmyne. [pumepsl 3anvcu GopMyI IpUBEICHbI B TA0IHIIE

Mamemamuueckan 3anuce

3anuce gpopmynwt ¢ aueiiky Bl no

dopmynv npasunam Excel
_x+x =(A2+KOPEHB(A2))/(A2"2+1)
X*+1 =(A2+KOPEHb(A2))/(CTEIIEHB(A2;2)+1)
y = C0s* 2X =COS(2*A2)"2
y = 2,5 =2,5*EXP(-0,5*A2)
Y EEEEAI;;%\I({BS)JFAZ 1/3)
y = Igltgx] =LOG10(ABS(TAN(A2)))
y = S =(SINH(A2)+COSH(A2))/(2*TTI())

Apughpmemuueckue onepamopul

Ipunoosicenue 3

3Hak onmeparopa Onepanus
+ CrnoxeHnne
- Brerauranme
* VYMHOXEHNE
/ Jlenenue
N Bo3Benenue B cTeeHb

Jlozuueckue onepamopbul

3Hak oneparopa Onepanus
> bosbie
< Menbie
= PaBHo
>= Bonbuie wim paBHO
<= MeHb11e ninm paBHO
<> He paBHo
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Ipunoowcenue 4

3nayenust F-kpurepus @umepa npu yposne sHauumoctu 0,05 (v,=1...26)

Vs Vi — CTeNeHU CBOOOABI (7151 OOJIBIIIOTO CPeHEro KBaapaTa)
1 2 3 4 5 6 7 8 9 10

1 161 200 216 225 230 234 237 239 241 242
2 18,51 | 19,00 | 19,16 | 19,25 | 19,30 | 19,33 | 19,36 | 19,37 | 19,38 | 19,39
3 10,13 | 9,55 9,28 9,12 9,01 8,94 8,88 8,84 8,81 8,78
4 7,71 6,94 6,59 6,39 6,26 6,16 6,09 6,04 6,00 5,96
5 6,61 5,79 5,41 5,19 5,05 4,95 4,88 4,82 4,78 4,74
6 5,99 5,14 4,76 4,53 4,39 4,28 4,21 4,15 4,10 4,06
7 5,59 4,74 4,35 4,12 3,97 3,87 3,79 3,73 3,68 3,63
8 5,32 4,46 4,07 3,84 3,69 3,58 3,50 3,44 3,39 3,34
9 512 4,26 3,86 3,63 3,48 3,37 3,29 3,23 3,18 3,13
10 4,96 4,10 3,71 3,48 3,33 3,22 3,14 3,07 3,02 2,97
11 4,84 3,98 3,59 3,36 3,20 3,09 3,01 2,95 2,90 2,86
12 4,75 3,88 3,49 3,26 3,11 3,00 2,92 2,85 2,80 2,76
13 4,67 3,80 341 3,18 3,02 2,92 2,84 2,77 2,72 2,67
14 4,60 3,74 3,34 3,11 2,96 2,85 2,77 2,70 2,65 2,60
15 4,54 3,68 3,29 3,06 2,90 2,79 2,70 2,64 2,59 2,55
16 4,49 3,63 3,24 3,01 2,85 2,74 2,66 2,59 2,54 2,49
17 4,45 3,59 3,20 2,96 2,81 2,70 2,62 2,55 2,50 2,45
18 4,41 3,55 3,16 2,93 2,77 2,66 2,58 2,51 2,46 2,41
19 4,38 3,52 3,13 2,90 2,74 2,63 2,55 2,48 2,43 2,38
20 4,35 3,49 3,10 2,87 2,71 2,60 2,52 2,45 2,40 2,35
21 4,32 3,47 3,07 2,84 2,68 2,57 2,49 2,42 2,37 2,32
22 4,30 3,44 3,05 2,82 2,66 2,55 2,47 2,40 2,36 2,30
23 4,28 3,42 3,03 2,80 2,64 2,53 2,45 2,38 2,32 2,28
24 4,26 3,40 3,01 2,78 2,62 2,51 2,43 2,36 2,30 2,26
25 4,24 3,38 2,99 2,76 2,60 2,49 2,41 2,34 2,28 2,24
26 4,22 3,37 2,98 2,74 2,59 2,47 2,39 2,32 2,27 2,22
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IIpooonsicenue no copuzonmanu

Vs Vi — CTeNeHU CBOOOABI (/151 OOJIBIIIOTO CPeHEro KBapaTa)
11 12 14 16 20 30 40 50 100 00

1 243 244 245 246 248 250 251 252 253 254
2 19,40 | 1941 | 19,42 | 1943 | 19,44 | 19,48 | 19,47 | 19,47 | 19,49 | 19,50
3 8,76 8,74 8,71 8,69 8,66 8,62 8,60 8,58 8,56 8,53
4 5,93 5,91 5,87 5,84 5,80 5,74 571 5,70 5,66 5,63
5 4,70 4,68 4,64 4,60 4,56 4,50 4,46 4,44 4,40 4,36
6 4,03 4,00 3,96 3,92 3,87 3,81 3,77 3,75 3,71 3,67
7 3,60 3,57 3,52 3,49 3,44 3,38 3,34 3,32 3,28 3,23
8 3,31 3,28 3,23 3,20 3,15 3,08 3,05 3,03 2,98 2,93
9 3,10 3,07 3,02 2,98 2,93 2,86 2,82 2,80 2,76 2,71
10 2,94 2,91 2,86 2,82 2,77 2,70 2,67 2,64 2,59 2,54
11 2,82 2,79 2,74 2,70 2,65 2,57 2,53 2,50 2,45 2,40
12 2,72 2,69 2,64 2,60 2,54 2,46 2,42 2,40 2,35 2,30
13 2,63 2,60 2,55 2,51 2,46 2,38 2,34 2,32 2,26 2,21
14 2,56 2,53 2,48 2,44 2,39 2,31 2,27 2,24 2,19 2,13
15 2,51 2,48 2,43 2,39 2,33 2,25 2,21 2,18 2,12 2,07
16 2,45 2,42 2,37 2,33 2,28 2,20 2,16 2,13 2,07 2,01
17 2,41 2,38 2,33 2,29 2,23 2,15 2,11 2,08 2,02 1,96
18 2,37 2,34 2,29 2,25 2,19 2,11 2,07 2,04 1,98 1,92
19 2,34 2,31 2,26 2,21 2,15 2,07 2,02 2,00 1,94 1,88
20 2,31 2,28 2,23 2,18 2,12 2,04 1,99 1,96 1,90 1,84
21 2,28 2,25 2,20 2,15 2,09 2,00 1,96 1,93 1,87 1,81
22 2,26 2,23 2,18 2,13 2,07 1,98 1,93 191 1,84 1,78
23 2,24 2,20 2,14 2,10 2,04 1,96 191 1,88 1,82 1,76
24 2,22 2,18 2,13 2,09 2,02 1,94 1,89 1,86 1,80 1,73
25 2,20 2,16 2,11 2,06 2,00 1,92 1,87 1,84 1,77 1,71
26 2,18 2,15 2,10 2,05 1,99 1,90 1,85 1,82 1,76 1,69
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