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1 MACHOPT MPOI'PAMMBI YYEBHOM JJUCIIUILINHBI
EH.04 OCHOBBI MATEMATUYECKOH OBPABOTKHA
NHO®OPMALINHU

1.1 ObaacTh NpUMEHEHHUs] IPOrPaAMMbI

[Iporpamma  y4yeOHOW  JUCHUIUIMHBI ~ SBJISETCS  YacThlO  OCHOBHOMU
npodeccuoHanbHOM 00pa3oBaTeNbHON MporpamMmbl B cooTBeTcTBUM ¢ OT'OC 1o
CIIEHUANIBHOCTH  cpeaHero  mpodeccuonanbHoro  oOpaszoBanusi  44.02.01
JlomkoiapHOE OOpa3oBaHUE YIyOJNEHHOW MOJATOTOBKM YKPYINMHEHHOW T'PYIIIbI
cnenuanbHocten 44.00.00 O6pazoBaHue U MeIarorudeckue HayKu.

1.2 MecTo yueOHOI TUCHUIIMHBI B CTPYKTYpPe NPOrpaMMbl MOATO0TOBKH
CIEeNMAJTUCTOB CPe/IHEr0 3BeHA !

VYuebnas nucuumummHa «EH.04 OcHoBbl MartemaTHdeckod o0paboTKu
uHpopMaMK» H3y4aeTCs KaK JUCHMIUIMHA TPOo(ecCHoHATBLHON MOATOTOBKHU
MaTeMaTH4YeCKOTO W OOIIero  eCTeCTBEHHOHAYYHOTO IIMKJIA  MPOTPaMMBbI
noArotoBku crnernuanuctoB cpeanero 3seHa (IIIICC3) no cnenumansroctu 44.02.01
JlomkoyibHOE 0Opa3oBaHUE.

N3ydenne naHHOTO y4eOHOTO Kypca SBISIETCS HEOOXOAMMOW OCHOBOM ISt
MOCJICAYIONIETO M3YYSHUsST AUCIUILIMH NMPO(ECCHOHAIBHOU MOATOTOBKH, a TaKXKe
JUIL  TIPOXOXKACHUS Y4YeOHOM M TPOU3BOJCTBEHHOM TPAKTUK, MOATOTOBKHU
CTYJICHTOB K F'OCY/IapCTBEHHOW UTOTOBOW aTTECTAIINH.

1.3 Heau u 3aa1aum y4eOHOM TUCHUNJIMHBI — TPeOOBaHMSI K pe3yJibTaTam
OCBOCHHS y4eOHOM IMCHUNINHBI:

Henv uzyuenusn oucuyunaunvt — HOPMUPOBAHHUE y OOYUAIOIIMXCS 3HAHUN
OCHOB KJIACCHYECKUX METOJIOB MaTeMaTH4YecKod 00paboTku wuHOpMAIUY;
HaBBIKOB TMPUMEHEHHS MAaTeMAaTHUYeCKOro ammapara oOpaOOTKM  JaHHBIX
TEOPETHYECKOTO W JKCIEPUMEHTAIBHOTO  HUCCIEAOBaHUA IPU  PELICHUU
npodeccuoHaIbHBIX 3a1ad, (OPMHPOBAHUS TPEJCTABICHUS O COBPEMEHHBIX
TEXHOJIOTUAX cOopa, 00pabOTKU 1 TpeacTaBieHrs HHpopMaIuu.

3aoauu oucuuniuHblL:

— cdopMHpOBaTH CHCTEMY 3HAaHMH W  yMCHHUH, CBS3aHHBIX C
MpecTaBlIeHreM UH(POPMAIIUU C TTOMOIIBI0 MATEMAaTHUYECKUX CPEJICTB;

— AKTyaJIM3UpOBaThb  MEXIPEAMETHbIE  3HAHHUS,  CHOCOOCTBYIOIINE
MOHUMAHUI0O OCOOCHHOCTEW TpencTaBlieHHs W 0o0paboTku  wHOpMAIHH
CpeACTBaMU MAaTEMaTUKH;

— O3HaKOMHUTb CTYJIEHTOB C OCHOBHBIMM MAaTEMATHUYECKUMH MOJEIAMHU U
TUMIAYHBIMUA JUISI  COOTBETCTBYIOLIEH MpPEAMETHOM o0O0JacTh 3ajJadyaMu  HUX
UCIIOJIb30BaHU;

— cdhopMHupoOBaTh CHCTEMY MAaTEMAaTHYECKHUX 3HAHUM ©W  yMEHHH,
HEOOXOJUMBIX  1Jii  T[OHMMaHUsS  OCHOB  Mpolecca  MaTeMaTUYECKOIo
MOJICJIAPOBAHUS 51 CTaTUCTUYECKOMN 00paboTku uHpopManuu B
npodeccuoHabHOM 00J1acTH;



— oOecneunTs yCIOBHS Uil aKTUBU3ALMU MO3HABATEIBHOU ESITEIbHOCTU
CTYJEHTOB U (POPMUPOBAHUS Y HUX OINbITA MATEMAaTUYECKOMN NEATEIBHOCTH B XOJI€
pelieHusl  OPUKIAIHBIX  3aJad, coeuupuueckux Uil obmacth  HX
npo¢eCCUOHANILHOU JIEATEIbHOCTH;

— copMHUpOBaTh HAaBBIKM CAMOCTOSITEJIBHOW AESATENBHOCTU MO OCBOCHHIO
coJlep KaHus AUCHUIUIUHBI U1 (POPMUPOBAHUIO HEOOXOAUMBIX KOMIIETEHIIUH.

B pe3ynbTaTte u3ydyeHus TUCUUIIIMHBI 00y4Yalomunics TOKEH

ymemsy:

— OCYILECTBIIATh MOUCK U 0TOOp MHPOpMALIUH, HEOOXOIUMOM ISl PEILICHUS
KOHKPETHOM 3a7auu;

— OCYIIECTBJIATh TNEpeBOJ HH(OpMALMKM C S3bIKA, XapaKTEPHOro IS
peIMETHON 00JIaCTH, HA MATEMAaTHYECKHUM SI3bIK;

— moAOupaTh 3a/1a4u AJi peaan3alry MOCTaBICHHON yueOHO 11eu;

— ONpeAeNATh BUJ MaTEeMaTHYECKONH MOJIENHU I PeUICHUs MPaKTHUYECKOM
3a/1auu;

— HCIOJb30BaTh METOJI MAaTEMAaTHYECKOTO MOJIECTUPOBAHUS TPHU pEIICHUU
NPAKTUYECKUX 3a7a4 B CIy4asX MPUMEHEHHUs MPOCTEUIINX MaTeMaTHYEeCKUX
MOJICJICH;

— WCMOJB30BaTh  OCHOBHBIE  METOJbl  CTATUCTHYECKOM  00paboTKH
HKCIIEPUMEHTATBHBIX JAHHBIX U aHAJIU3UPOBATH MOJTYyYEHHBIE Pe3yIbTaThl,

3HaAmb:

— OCHOBHBIE CHOCOOBI TpEJCTaBICHUS HH(OpPMAIMU C HCHOJIB30BAaHUEM
MaTEMaTUYECKUX CPEJICTB;

— OCHOBHBIE MAaTEMAaTHUYECKHE TMOHSATHUS M METOJbl pEIIeHUs] 0a30BbIX
MaTEMaTUYECKUX 3324, paCCMaTPUBAEMbIX B paMKax JUCIHUILIAHBI;

— 9Tallbl METOJIa MATEMATUYECKOTO MOICTUPOBAHUS;

— cdepbl MPUMEHEHUS TMPOCTEHITNX 0a30BbIX MAaTEMAaTUYECKUX MOJIEIEH B
COOTBETCTBYIOIIEH MpodhecCHOHATBLHOM 00J1aCTH;

— KJIACCUYECKHE METOJIbl MAaTEMAaTHYECKOW CTATUCTHKH, UCIIOJIb3YEMbIE IIPH

00paboTKe pe3yaIbTaTOB SKCIIEPUMEHTOB B I1€/IarOTHKE.

PesynpTaToM M3ydeHUS MUCUUIUIMHBI SBISIETCS OBIIAJIeHUE O0YJarOIIMMUCS
OOITUMU KOMITETEHITUSIMU ;

— TOHMMATh CYIIHOCTh W COIMAIBHYI0 3HAYMMOCTb CBOEH Oymyien
npodeccuu, MPOSIBIIATH K Hel ycroitunbiii mHTepec (OK 1),

— WCTONB30BaTh HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJOTHH JIsI
COBepIIIeHCTBOBaHUS npodeccnoHanbHon aestenbHocTh. (OK 5).

1.4 PexoMeHayeMoe KOJIMYECTBO 4YaCOB HAa OCBOEHHE TMPOrPpamMMbI
Y4eOHOH IMCHUIIUHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku o0ydaromierocs: 79 4acoB, B TOM YHCIIE:

— 00s13aTeNbHOM ayTMTOPHON yueOHOUM Harpy3ku oOyuatomierocs 49 4acos;

— CaMOCTOSITENbHOU paboThl oOydaromerocs: 30 yacos.
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2 CTPYKTYPA U COJEPKAHUE YYEBHOM JJUCIUILIAHBI

2.1 O6beM yueOHOM TMCIUNIMHBI M BUbI Y4eOHOI padoThl

Bua y4eOHo# padoThI

Oovem uacoe

MaxkcumasibHas y4eOHasi Harpy3Ka (Bcero) 79
Oo6s13aTesIbHAS AYAUTOPHAA YueOHAsi HATPY3Ka (BCero) 49
B TOM YHCJIE:

TeOpeTHUeCcKoe 00ydeHue (JICKIINH) 24
71a00paTOPHBIC 3aHSITHUS —

MPAKTUYECKUE 3aHATHS 25

KOHTPOJIbHBIC PA0OTHI —

KypcoBas pabota (poekT) (re npedycmompeno) —
CamocTosiTeqibHas paboTa o0yyarierocs (Bcero) 30
B TOM YHCJIC:

camocTosITeNbHas paboTa Haa KypcoBoil paboTol (TIPOEKTOM) —
(ne npeoycmompeno)

1. Co3nanue Tabnuil, AUarpamMm 10

2. Tloctpoenue QpyHKIU 6

3. CamocTosTenpHOE pelIeHue 3a1a4, pyHKIun 9

4. Cratuctuueckas oopadoTka nHGOpMaIUH 5

Wrorosas arrecranus B popme 3auema




2.2 TemaTnueckuidi miuaH u cojaep:xkanue y4deOHoW maucuuminHbl «EH.04 OcHoBbI MaTeMaTH4deckoil 00padoTKuU

HHGoOpMALUID)
HaumenoBanme Conepxxanue yueOHOro MaTepuaJia, jadboparopubie padoThl U NPAKTHYECKHE 3aHATHUS, O0bem YpoBenb
pa3aeyioB M TeM CcaMoCTOsITe/IbHAsA padoTa o0yualoumxcs, KypcoBasi pabora (poeKT) 4acoB OCBOEHUS
1 2 3 4
1. Maremartuka u ee pojb B COBPEMEHHOM MUDE. 1
Tema 1 v
ema 2. ndopmanus (BUIbI, CBOMCTBA) U UHPOPMAITUOHHOE OOILECTBO. 1
BBenenue.
3. Ucnosib30BaHre MaTEMaTUUECKOTO S3bIKA JJISl 3alIUCH M 00pabOoTKH UH(OPMALIUH. 4 1
MaremaTtuueckue
4. MaTtemaTH4eCcKHe CpPeJICTBA NIPECTABICHUS HHPOPMAIIUU B BUC 3HAKOBBIX HH(POPMAIIHOHHBIX
cpeacTBa . 2
Moenent (popmymsl, TaOIUIIEI, TPAdUKH)
npeacTaBJIeHusl
N [IpakTrueckoe 3ansTHe «MaTtemaTndeckue CpeacTBa MpeACTaBICHUs HHPOPMAITUN 2
uHopManuu
CamocrositenbHas paboTta: u3ydenne ocHoB padbotel ¢ MS Excel 2
1. Muoxectsa. [lousarue u BUALI MHOXKECTB 1
2. [lonmaOXecTBO. OCHOBHEBIE YHCIIOBBIE MHOYKECTBA. 1
3. Onepanuu HaJl MHOYKECTBAMH. 2
4. Jlnarpammel Diiepa — BenHa, TabauIibl BXOXKICHHUS JIEMEHTOB, KOOPJAMHATHAS TIOCKOCTh 8 2
Tema 2 5. TeopeTrKo-MHOKECTBEHHBIE OCHOBBI MaTEeMAaTHYECKOW 00paboTKu nHpOpMaIuu 1
JJ1eMeHTbI TeOpHH 6. dopmyna BKIOYEHUN U UCKITIOUECHHI 1
MHOZKECTB 7. dexapToBo npousBeaeHre MHOKeCTB. CoOOTBeTCTBUA. brHapHbIE OTHOIIEHUS U UX CBOMCTBA. 5
OTtoOpakeHus
[IpakTuueckoe 3ansTue «/lelictBus ¢ MHO)kecTBaMmny; «luarpamMmmsl Ditnepa—Bennay; «/lekapToBo 4
MIPOU3BEACHNUE MHOXKECTB)»
CamocrosrenpHas pabora: Co3manue TabIUIBl M BBIOIHEHHE pacyeToB B MS Excel 4
Tema 3 1. Ilonarue rpada 8 1
DaemenTsbl Teopun | 2. CrnocoObl 3anaHus rpadoB 1
rpa¢goB 3. Onepauuu Haja rpagamu 2
2

4. N3zomopdusm rpados




HaunumenoBanue
pa3/iesioB U TeM

Coaepikanue yueOHOro MaTepuaJa, JJaboparopHble padoThbl M MPAKTHYECKHE 3aHATHS,
caMocTosiTe/IbHAas padoTa o0yuyaommxcsi, Kypcopasi padora (IIpoeKT)

O0nLeM
4aC0B

YpoBennb
OCBOEHUS

5. MapuipyTsl, IUKIJIBI B HEOPUEHTUPOBAHHOM Tpade

6 . Ilyru, KOHTYpBI B OpUEHTHPOBAHHOM Tpade

7. CBsI3HOCTH rpada

8. llepeBbs, nec

9. B3Bemennsle rpadbl

10. DiinepoBbI ¥ TAMUIBTOHOBBI TPaQBbI.

2

NININDNDN

[TpakTuueckoe 3anstue «Onepannn HaI rpadamm)

CamocrosrenbHas padora: Iloctpoenue nuarpamm B MS Excel

Tema 4
OcHOBHBIE 3aKOHbI
MaTeMaTH4YeCKOoM
JIOTHKH

. Bricka3esiBanus. JIornka BbICKa3bIBAHUN

. OcHOBHEIE TOTHYECKHE omncpanuru. Ta6n1/1u51 HUCTHUHHOCTHU

. Jlornueckue hopmyIibl

. TaBTonorusa u npotrBopeure. PaBHOCHIIBHOCTh BBICKA3bIBAHU I

. OcHOBHBIE 3aKOHBI aNreOpbl JIOTUKH

. CoBeplIiieHHbIE HOpMaJIbHbIE (POPMBI

N AN N BRI WIN |~

. [Ipumepsl pelieHus JOrH4ecKux 3aaad

NINIDN PPN -

HpaKTI/I‘IeCKOG 3aHsATHEe «Jlormueckue orcpanumn»
HpaKTI/I‘IeCKOG 3aHsaTHe «CocCTaBJICHHUE Ta6J'II/II_[ HUCTHUHHOCTH»
HpaKTI/I‘IeCKOG 3aHsATHE «PelIeHus JJorndecKux 3agady»

CamocrosrtensHas paborta: jorndyeckue Gpynkmuu B MS Excel

Tema 5
Honsitue pynkumii

1. OcHoBHBIE crIOCOOBI 3a1aHUs (DYHKIIHH

2. OcHOBHBIE CBOMCTBA (PYHKIIUU

B

[IpakTuueckoe 3anatue «3ananue GyHKIUI

N

CamocrosarenbHas pabora: Iloctpoenue ¢pynkuunii B MS Excel

Tema 6
JIEeMEeHTBI
KOMOMHATOPHUKH.

1. OcHOBHEIE OIIPCACIICHUS U ITpaBUJIa KOM6I/IHaTOpI/IKI/I

2. CoenuHenus 6e3 MOBTOPEHUI

3. COG,Z[I/IHGHI/IH C IOBTOPCHUAMU




HaumenoBaHue Coaep:xkaHue y4eOHOTo MaTepuaa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHS, O0bem YpoBenb
pa3/iesioB M TeM CaMOCTOfITeIbHAsi padoTa 00yyawImuXxcs, KypcoBasi padora (mpoeKr) 4acoB OCBOEHMA
Komo0unnaropnsble
[IpakTudeckoe 3ansTHe «Pemenue 3a1a4 Mo OCHOBHBIM (opMysiaM KOMOMHATOPUKI 2
MeToabl 00padoTKH
uHpopMmanuu CamocrosarenbsHas padora: Pemenne komOmHaTopHBIX 3a1a4 B MS Excel 4
1. CoOpITHE KaK pe3yabTaT UCTIBITAHUS 1
2. CTaTHCTUYECKOE U KIACCHIECKOE OTPEeIeTICHNE BEPOSITHOCTH 1
3. OCHOBHBIE TEOPEMBI TEOPHH BEPOSTHOCTEH g 1
Tema 7 4. ®opmyna nosHOU BeposiTHocTH. Dopmyrna baiieca 2
OcHoBHble MOHsATHA | 5. CxeMa perIeHus 3a1a4 10 TEOPUHU BEPOSITHOCTEH 2
TEOPHH BEPOSITHOCTEN | 6.Perrenne 3a1a4 10 TEOPUH BEPOSTHOCTEH C IOMOIIBIO rpadoB 2
[Ipaktndeckoe 3ansaTre «OnpeneneHne BEPOSTHOCTI
[IpakTnueckoe 3ansaTHe «CIIOKEHHE U BBIYMTAHUE BEPOSTHOCTEN» 4
[Ipaktndeckoe 3ansaTHe «OnpeneracHne BEPOSTHOCTEN C TIOMOIIBIO TpadoBy
CamocTtosarenbHas pabora: Pemienue BeposTHOCTHBIX 3a7a4 B MS Excel 5
1. OcHOBHBbIE TOHATHUS MATEMATUYECKOM CTaTUCTUKH 1
2. TIpoGieMbl U3MEPEHUS W BUJIBI TITKAJ 5 1
3. OnucatenbHble CTaTUCTHKU 2
Tema 8
4. PanroBble KOPPEJSIIIMKA U B3aUMOCBSI3H B I1€JarOTMYECKUX IKCIIEPUMEHTAX. 2
MaremaTudeckast
[IpakTueckoe 3anaTue « Penenue TUIMOBBIX 3aa4 MO0 MAT CTAaTUCTUKE)
CTATHCTHKA .
[IpakTnueckoe 3anatue «BpiOOpKa U CTATUCTUYECKHE OLEHKU paclpeesieHUs] BEpOATHOCTEN» 3
[IpakTuueckoe 3anarue «OnpeaeneHue kodPpPuUIeHTa paHTOBON KOPPEISIIIHI»
CamocrosarenbHas paborta: Cratuctuueckas o0padotka undopmanuu B MS Excel 5
Bcero 79

Jisl XapakTepUCTUKU YPOBHS OCBOEHHsI ydeOHOT0o MaTepualla UCIOIb3YITCS Cleaytone 0003HAUYCHUS:

1. — o3HakOMUTENbHBIN (y3HABaHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2. — penpoayKTUBHBIN (BBIOJIHEHUE IEATENBHOCTH 110 00pa3ily, HHCTPYKIIMU WM MOJT PyKOBOJCTBOM);

3. — IPOAYKTUBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEIBHOE BBIIIOJIHEHUE IEATEIbHOCTH, PellIeHHe MPOOIEMHBIX 3a/1ay).




2.3 UnTepakTUBHBIE (POPMBI 3aHATHI

Bun HNnaTepakTuBHasg
Ne n/mt Tema 3ansaTHA P
3aHATHUSA dopma
1.0 MatemaTuuecKkue CpeCTBa NPeCTaBICHUS 1 WuTepakTuBHOE
WH(pOpMAaIINH. BBICTYIUICHHE
94 MareMaTHyecKHe CpeaCTBa IIPEACTABICHUS I13 PaGora B rpynmax
WH(pOpMAIH
J NHTepakTuBHOE
5-6 |DneMeHTH TEOpUH MHOYKECTB
BBICTYIUICHHE
7-8 |JleficTBUS C MHOXKECTBAMHU I13 Pabora B rpynmax
. J NHTepakTuBHOE
9-10 |OcHOBHBIE 3aKOHBI MATEMATUYECKOHN JIOTUKH
BBICTYIUICHHE
11-12 Jlorn4eckue ornepamnuu 113 PaboTa B rpymnmax
13-14 |3ananue GyHKIHI 113 Pabora B rpynmax
15-16 |OcHOBHBIE TIOHSTHS TEOPHH BEPOSTHOCTEH J bunapnas nexnus
113 Pabora B rpynmnax
17-18 |Cnoxenne, yMHOXEHHE BEPOSITHOCTEH COOBITHIA Py
Huckyccus
J HuTepakTuBHOE
19-20 [MaremaTtnueckasi CTaTHCTHKA P
BBICTYIUJICHUE
. I13 Pabota B rpymnmax
21-22 |(Cxema perieHus 3a1a4 10 TEOPUU BEPOSTHOCTEH 28
Huckyccus

3 YCJIOBUS PEAJIMBAIIMY YYEBHOM JUCIIUTIJINHBI
3.1 TpeGoBanusi K MHHHMAJIBLHOMY MAaTepPUAJIbHO-TEXHHYECKOMY

o0ecre4yeHHn 10

Peamuzanus  yueOHON  AMCHUIUIMHBI — TpeOyeT Haimuuums  KaOWHETa
MaTEeMAaTHKH, OCHAIIIEHHOTO CJICTIYIOIIUM 000Dy I0BAHHEM |

— ABTOMaTH3MpPOBaHHOE pabodee MeCTO IpernojaBaTelii B COCTaBe
(mepCOHANbHBIA  KOMIBIOTEP, MPOEKTOP MYJIbTUMEIUWHBIA, WHTEPAKTUBHAS
JIOCKa); KOJIOHKH; MEJIOBasl YICHHUYECKas JOCKa.

¥ y4eOHO-HATJISTHBIMHU TTOCOOHUSIMHU:

— IIPE3CHTAINH;

Peanuzammst ydeOHOW AMCHUIUIMHBI TpeOyeT Hamuuus JabopaTopuu
nH)OPMATHKHA u nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH,
OCHAIIEHHOH CIIETYIONUM 000PYI0BaHUEM:

— ABTOMaTH3MpOBaHHOE pabouee MECTO MpenojaBateyii B COCTaBE
(mepCOHANbHBIA  KOMIBIOTEP, TMPOEKTOP MYJIbTUMEIUUHBINA, WHTEPAKTUBHAS
JIOCKa); aBTOMAaTU3MpPOBaHHBIE paboune MecTa OOydYalIIuXcsli B COCTaBe
(mepcoHanbHBIA KOMIBIOTEP — 12 1IT.); MapKepHas JocKa.

1 y4eOHO-HarJISTHBIMH TTOCOOUSMMU:

— IIPE3CHTALINH;



3.2 UudopmanuonHoe odecnevyeHne 00yueHust
Ilepeuenb pexkomeHayeMbIX Y4yeOHbIX H3aaHuii, MHTepHeT-pecypcos,
JAOMOJTHUTEJIbHOM JIUTEPATYPbI

OCHOBHBbIE HCTOYHHUKH

1. 'noroBa, M. FO. Marematuyeckas o6paboTka nHboOpMaIuu : Y4eOHUK U
MPaKTUKYM JIJIs CpeaHero npodeccuoHanbHoro oopazosanus / M. FO. I'moTosa, E.
A. CamoxBanoBa. — 2-¢ u3[., ucnp. u nomn. — MockBa : M3narensctBo FOpaiir,
2019. — 347 c. — (IlpodeccuonanpHoe obpazosanne). — ISBN 978-5-534-04139-2.
— Texcr : osnexkrponnbii //  DObC  Wpaiit [caiit]. -  URL:
https://urait.ru/bcode/437327

2. YeptkoBa, E. A. Cratuctuka. ABToMaTu3aiys o0padoTku HHPOPMALIHNH :
ydgeOHOoe TocoOme s cpenHero mpodeccuoHanpHoro ooOpaszoBanus / E. A.
UYeprtkoBa. — 2-¢ u3f., uctp. u gomn. — Mocksa : U3narensctBo FOpaiit, 2019. — 195
c. — (ITpodeccuonansuoe obpazoanme). — ISBN 978-5-9916-9342-4. — Teker :
anekrponnsiit // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/437290

JlomoTHUTEIbHbIE HCTOYHUKH

1. Hanunrep, B. A. Teopus BeposSsTHOCTEH U MaTeMaTHYECKasi CTATUCTHKA C
npumMeHenneM  Mathcad :  y4eOHMK W MPAKTUKYM  JUII  CPEIHETO
npodeccuonaabHoro oopaszosanus / B. A. lamurarep, C. JI. Cumonxenkosn, b. C.
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4 KOHTPO.Ib M OIIEHKA PE3YJbTATOB OCBOEHHUS YUYEBHOM

ANCIHUIIJIMHBI

KonTposi» M omeHka pe3yldbTaTOB OCBOCHUS  YYCOHON  JIUCIUTIMHBI
OCYILIECTBIIACTCS IPENOAABATEIIEM B MPOLECCE MNPOBEACHUS MPAKTUUYECKUX
3aHATHM, TECTUPOBAHUA.
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PesynbTaTsl 00yyeHus
(ocBOEHHBbIE YMEHHs, YCBOCHHbIE 3HAHUSA)

(I)OprI H METOAbI KOHTPOJIA U
OLICHKH pe3yJibTaTOB Oﬁy‘leHHﬂ

YMmerh:

OCYLIECTBISITh ~ MOWCK W 0oTOOp  mHpOpMaruw,
HEOO0XOAMMOM ISl pEIICHUsT KOHKPETHOH 3a/1a4H;

VYeTHbIM onpoc
[TpakTuueckas pabota
KonTpoibHas padora

Tecr
OCYIIECTBIISITh ~ NepeBoa  HMHGOpMAmuM  C  sI3bIKa,
XapakTepHOro A I[peaMeTHoOM  oOmactu,  Ha | YcTHOe BBICTYILJIEHUE Ha
MaTEeMaTUYCCKHI S3bIK; MIPAKTHYECKOM 3aHSATHU
HCI0JIb30BATh WH(OPMAIMOHHO -KOMMYHUKAIIMOHHBIC | BhImoHeHNE MPAKTHICCKUX
TEXHOJIOTUU ISl COBEPLIEHCTBOBAHMSI TPO(ECCUOHATIBHON | 3ajaHUi
nesitenbHOCTH (OK 05)
noAOuparTh 3aJayd IS peaju3aldd  [OCTAaBJIEHHOU
P s p VYcerHoe BBICTYIIJICHUE Ha
y4eOHOM 11eITH;
.. | IPaKTUYECKOM 3aHSATUU
MOHUMATh CYIIHOCTb U COLMAJIbHYIO 3HAYMMOCTHb CBOEH
. . . .. | Beimonsenue MIPaKTUYECKHUX
Oynymieir mpodeccuu, TPOSIBIATh K HEW YCTOWYUBBIN .
3aJlaHuM
unrepec (OK 1)
. VYerHbIl onpoc
OTIPEENATh BUJ MaTEeMaTHUYECKON MOJENH sl pelieHHs
- i [TpakTuueckast pabota
MPaKTUYECKOH 3a/auu;
IToaroroBka nokiana
Tect
HCIO0JIb30BAaTh METOJ MaTeMaTUYeCKOro MOJETUPOBaHUS | Y CTHBIM OIIpOC
pU  pelIeHWH TMpakTUYeCKHX 3a7ad B ciaydasx | [Ipaktuyeckas paborta
MPUMEHEHHUS IPOCTEHIIINX MATEMATHUYECKUX MOJIETIEH; CamocrosrenbHas paboTta
Tect
YcrHoe BBICTYILJICHUE Ha
UCIO0JIb30BaTh OCHOBHBIE METOJIbl CTAaTUCTUYECKOW | MPAKTUYECKOM 3aHSATUI
00paboTku AKCIEPUMEHTATbHBIX JTAHHBIX u | Bemmonnenue MPAKTHYECKUX
aHAJIM3UPOBATH MOJTYUYECHHBIE PE3YJIbTATHI; 3aJlaHui
3HaTh:
OCHOBHBIE cmocoObl mpezactaBieHuss uHbopmanuu c | [logrotoBka u  yuactue B

HCITIOJIb30BAHHUEM MATCMATHYCCKUX CPCACTB,

MMPAaKTUYICCKOM 3aHATHH

Brimonnenue MPaAKTUYECKUX
3aJaHui

OCHOBHbBIC MaT€MaTUYECKHUE MOHSITUS M METOJIbl PElICHUs | YCTHOE BBICTYIIJICHUE Ha

0a30BBIX MaTeMaTHYECKUX 3aJla4y, PAcCMAaTPUBAEMBIX B | MPAKTUYECKOM 3aHSITHH

paMKax JUCIUIUINHBI, Brimonnenue MPaKTUYECKUX
3aJaHui

9Tallbl METOJd MAaTCMATHUICCKOT'0 MOJACIITUPOBAHUS;

YcTHBIN onpoc
[TpakTuueckas pabota
KonTpomnbnas pabota

Tect
cepbl MIPUMEHEHUS MPOCTEUILNX 0a30BbIX | YCTHOE BBICTYIUICHUE Ha
MaTEMATUYECKUX MOJeJen B COOTBETCTBYIOLIEH | IPAKTUYECKOM 3aHATUU

npodeccruoHalbHOM 001acTH

BrinosiHEeHNE IPAKTUYECKUX
3aJaHui
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KJIIACCUYECKHE METOJbl MAaTEMAaTHYECKOW CTaTUCTHUKH, | Y CTHBIN ONPOC

HCIIOJIb3YEeMbIE npu 00paboTke pe3ynbtaToB | [IpakTuueckas padora

SKCIIEPUMEHTOB B ME1aroruke CamocrositenpHas paborta
Tecr

5 METOAMYECKUE PEKOMEH/JAIIUU 11O OPTAHU3ALIUU
CAMOCTOSTEJBbHON PABOTHI OBYUYAIOIINXCSH

Memoouueckue pekomeHOayuu K u3yueHuro memol UzyyeHue 0CHo8 pabomol

¢ MS Excel

[Tpuctynas k BeimosiHeHUI0 padoThl 3anmycture Excel, Beimonnute [Tyck
-> Bce mnporpammer -> Microsoft Office -> Microsoft Office Excel 2016.
[Tockonbky Excel siBisiercst mporpammoit, Bxosien, kak 1 Word, B cocTaB makeTa
Microsoft Office, uatepderic aTUX TPUIOKEHUN BO MHOTOM CXO0K. [ JTaBHOE MEHIO
TaK)Ke€ IPEJICTABIICHO B BHUJE BKJIAJ0K, Ha JICHTE KOTOPBIX HAXOIATCS TPYIIIIbI
WHCTPYMEHTOB, TpeaHAa3HAYCHHBIX M1 (GOpMaTUPOBAHUSA SYeeK M 00pabOTKH
JTQHHBIX.

DJIeKTpOHHAs Ta0JWIla COCTOUT M3 SUYECK, KOTOphIe O0pa3yiT CTPOKH H
cronoipl. Daiia AICKTPOHHOM TaOMuMIlbl Ha3biBaeTcs KHUroW. I[lo ymoirdanuio
HOBEIN aitn Excel (kHHTra) UMeeT TpH 3JIEKTPOHHBIC TAOJUIBI — TPH JIKUCTA (Tak
MPUHATO Ha3bIBaTh pabouune obnactu B Excel). [lepexmouaTbes MeXIy JTUCTAMHU
MO>KHO C TTOMOIIBIO SIPJIBIKOB B HUYKHEW 4aCTH OKHA.

Ctpoku 00pa3oBaHbl TOPU3OHTAIBHBIMU PSAJAMHU SYECK U IPOHYMEPOBAHBI
guciaamu (1, 2, 3...). MakcumanbHOEe KOJHYecTBO CTpok B ymcte — 1 048 575.
Hymepamuro MOXXHO BHIETh B 3arojloBKax CTPOK B JeBOoW yacTu okHa Excel.
Cronb1er o603HavaroTcs JatuHckuMu OykBamu (A, B, C, D, ... Z, AA, AB, AC,
AD ... AZ,BA, BB, BC, ..., BZ.... AAA, AAB, AAC u T.1.), KOTOpPbIC HAXOJISITCS
B 3arojIoBKax CTOJOIIOB ITOJ JICHTOM. MakcHMMaJIbHOE KOJHWYECTBO CTOJIOIIOB B
nucte — 16 384.

B nagane BeimonmHeHust paboTel o0beauHuTe stueiiku Al u A2, BBIJICIIUB 3TH
JBC SYCHKW W HaXkKaB MPaBYIO KJIABHINY MBIITH BHIOpaTh 3aknaaky «dopmar
s4eiikuy», B 3akiajake «BblpaBHMBaHME» TOCTABUTh TaJlOYKy HAMPOTUB
«Ob0bennHCHUE sYeeK», MO0 Ha)kaB KHOMKY Ha JleHTe B 3akimanke «l ' maBHas»-
«OOBETMHUTD U TIOMECTUTH B IIEHTPE.

Jns siueek, ¢ Ha3zBaHuem «Bcero 3a 6 ner», «CpeaHErogoBoil mT0X0»,
«MakcuMalIbHBIA  TOXOA» W «MHUHUMaJIbHBIM JIOXOJ» CAENaTh CJEAYIOIINE
omepaluM: BBIICIUTh sA4Y€iikh, BbIOpaTh «®DopMar suyeku», B 3aKIAJKe
«BbpIlpaBHUBaHWE» TIOCTaBUTh TaJO4YKy CHayajga HampoTUB «ABTOIOI00D
HIAPUHBD», a 3aTeM «IIepeHocHuTh Mo cioBamy.
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Memoouueckue pekomenoayuu Kk uzyyenuro memol « Cozoanue madauyvt u
svinoanenue pacuemos ¢ MS Excely:

[IpucTynas k BeimoJgHeHUIO padoThl 3anycture Excel, Bimonnute Ilyek ->
Bce nmporpammebr -> Microsoft Office -> Microsoft Office Excel 2016.

OTkpoiiTe BBHITIOTHEHHYIO paHee paboTy W mepeias Ha Juct «Bwipydka
BBEJUTE JaHHBIE COTJIACHO MPEACTaBICHHOMN BbIIIE TAOIHIIE.

Jlns BeIYMCICHHUS JaHHBIX B cToyiOme «Bcero 3a 6 jer» wucmomb3yiiTe
byakurio «CYMM»y. Tlpu noacuuTeiBaHUM 3HAUCHUM B cTOJNOIE «JloJis B oOmieit
BBIPYUYKE» HEOOXOJUMO U3MEHUTH (PopmMaT SIMEMKHU, JJIsl 3TOTO BO BCEM CTOJOIE
BBIJICJIUTh STUCUKU B KOTOPBIX OyIYT HAXOJAUTCS JaHHbBIC, HAXKAB MPABYIO KIABUIIY
MBI BbIOpAaTh B TOSBUBIIEMCS MEHIO MYHKT «@DopMaT siUeek» U TOCTaBUTh
Uucnosoii popmat «IIpoLieHTHBIM.

Jlanee s MpaBWIBHOTO TOJACYETa pe3yJibTaTa HEOOXOJAMMO BBECTH
dbopmyny, kotopas OyaeT pacCUMTBIBaTh OO0 TyTeM jaeleHus MTorosoro
3HaueHUs1 «Bcero 3a 6 jeT» KOHKPETHOrO Mara3uHa Ha OOIIYIH0 CYMMY BBIPYYKH
BCEX Mara3uHoOB.

Jlns1 monmydeHus gaHHbBIX B cToa011e Panr ncnonb3yercest pyukiust «PAHI .

CornacHo npexacrasieHHoi crpaBke B MS Office Excel Paur uncia — ato
€ro BEJIMYMHA OTHOCHUTENBHO IPYruX 3HaueHWi B cnucke. (Eciam orcopTupoBaTh
CIIUCOK, TO paHr 4Hciia OyaeT ero mno3uiuein.) T.e. PaHr mokaspiBaeT MecTo
KOHKPETHOM SYeMKU Cpeu OCTalbHBIX siyeeK. lcmonb3oBaHue (PyHKIMU paHT
nojgpasymMeBaeT 1Mo  co0oOil  MOHSATHE  paHXUpOBaHHE  (OMpeeseHHe
EPBOOYEPETHOCTH).

CuHTakcuc

PAHI (4nci10;CCHITIKA;TOPSIIOK)

Ymncs10 — 4nciio, 1151 KOTOPOTro ONPENEHSAETCS paHr.

CcbliIKa — MacCUB WM CChUIKA HAa CHUCOK uKcen. HeuncnoBbie 3HaUYECHUS B
CCBUIKE UTHOPUPYIOTCS.

Iopsaok — yucio, onpeaensomniee Crocod ynopsaI0ueHus.

Ecnu 3HaueHne apryMeHTa «Iopsaaok» paBHO O WM OMYIIEHO, paHT 4ucia
onpenensercs B Microsoft Excel Tak, kak ecimu Obl cChlUIKa OblIa CITHCKOM,
OTCOPTHPOBAHHBIM B MOpsiaKe yObiBaHUs. Eciu 3HaueHne apryMeHTa «mopsiok» —
mo0oe Yncio, KpoMe HyIsl, TO paHT ducia omnpenensiercs B Microsoft Excel tax,
KaK ecJii OblI CChIIKA ObLJIa CHIUCKOM, OTCOPTHPOBAHHBIM B TIOPSIKE BO3PACTAHMS.

3ameuanus

Oynkuua PAHI npucBanBaeT noBTOPSAOIMMCS YUCIaM OJUHAKOBbBIE
3HaueHusi paHra. OJHAKO HaJIM4YUE MOBTOPSIOUIMXCS YHUCEN BIMSET HA pPaHTU
Mocaeaymux ynucen. Hanpumep, eciiv B CIIUCKE LENBIX YUCEN, OTCOPTUPOBAHHBIX
[0 BO3PACTaHUIO, ABAXJbI BCTpedaercss yuciao 10, nmmeromee panr 5, gucno 11
OyJeT UMeTh paHr 7 (HU OJHO U3 YKces He OyJeT UMETh paHra 6).

MoxeT noTpedoBaThCs UCIIOIB30BAaHUE OINPECICHUS PaHTa C YY4E€TOM
CBs3€l B y4eTHOMW 3amnucu. B mpenpiayiiem npumepe ObUT B3AT MEPECMOTPEHHBIM
panr 5.5 ans yucna 10. s sToro cieayeT 100aBUTh ONMPaBOYHBIN KOG PUIIUEHT
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K 3HAaueHUIO, Bo3BpamaemMoMy (yHknueir PAHI. JlaHHbIi nonpaBoOYHbBIN
KOA(DPUIIMEHT MOXKET MPUMEHATHCS B O00UX CIIydasiX: KOT/Ia paHT BBIUYUCISETCS B
nopsiike yObIBaHUsI (aApTYMEHT «IOPSIOK» UMEET HYJIEBOE 3HAUECHUE WIIU OIYIIEH)
U B MOPSJIKE BO3pacTaHus (3HAUCHUE apryMeHTa «IOPsI0K» HE PABHO HYIIIO).

[TonpaBounslit ko3 dueHT A cBa3aHHbIX paHro = [CUET(ccbuika) + 1
— PAHI (uucno, ccoinka, 0) — PAHI (uucno, cepinka, 1)]/2.

Takum o6pa3zoM, ISl MoJcueTa 3HAYCHHWI B HAIlleM 3aJaHUM, HCIOJIb3Ys
¢ynxuuio PAHI' B Hauane He0OX0AUMO:

B KaueCTBE YMCJA BBECTH HTOIOBOC 3HAUCHHME Bcero 3a 6 JeT Mo
KOHKPETHOMY MarasuHy;

B CChIJIKE€ BBECTH JMaNa30H SUEeCK U3 UTOrOBOIO 3HAYCHUS BCEro 3a 6 JIET C
NEepPBOTO Mara3uHa 1o MOCJIeIHUM T.€. nuamna3oH J3:J8.

MOPSA0KHE 3aM0JIHSAETCS.

Just  Toro 4YtoObl MPUKpENnuTh K (popmyne TeKCT HEoOXOIUMO
BOCITOJIb30BaThCSl OMEpaTopoM &, TMOCJE KOTOPOr0 B KaBBIUKAX «» HaIKCaTh
HY>KHBII HaM TEKCT.

Takum obOpazom, Gpopmyna OyaeT umMeTh creayromuii Bua: =PAHI"(J3;J3:J9)
&« MecTo.

Jlns mostydeHus pesynbrata B cTosione « TeHaeHIus 3a mocjienue 3 roaa»
HE00X0oauMO BOCIIONb30BaThCsl GyHKIUAMEU «ECIIN» u «».

@Oyuknusa ECJIN Bo3BpalllaeT 0JHO 3HaUYCHUE, €CIIN 3aJIaHHOE YCJIOBUE MPHU
BbluncieHun gpaet 3HadeHue WCTUHA, u apyroe 3Hauenue, ecinu JIOXKD.
Oynkuust ECJIN ucnonb3yeTcs mpu IpoBEpKe YCIOBUM 71 3HAUSHUH U HOPMYIL.

CuHTakcuc
ECJIA(sior_BbIpazkeHHe;3HAYEHHE €CJIM_HMCTHUHA; 3HAYCHUC C€CJIA_JIOKb)
Jlor_BbIpa:kenue — 1000€ 3HAYCHHE WJIM BBIPAKEHHE, MPUHUMAIOIICE

3HaueHust MCTUHA wnu JIOXD. Hanpumep, A10=100 — noruueckoe BbIpaKeHUE;
ecnu 3HadyeHue B siuerike A10 paBHo 100, 3TO BBIpa)k€HUE NMPUHUMAET 3HAUYCHUE
NCTHUHA, a B npotuBHOM ciiydae — 3HadeHue JIOXKb. DToT apryMeHT MOXKET
UCIIOJIb30BaThCS B JIIOOOM OIepaTope CpaBHEHUS.

3HayeHMe ecJM_MCTHHA — 3HAUY€HUE, KOTOpPOE BO3BpAIACTCS, €CJIU
apryMeHT «jior_ BblpaxkeHue» wumeer 3HaueHue WMCTHUHA. Hanpumep, ecnu
JaHHBIA  apryMeHT — cTpoka «B mpemenmax  Owomkera», a  apryMeHT

«or_BeIpaxkenue» umeeT 3HadueHne UCTUHA, to ¢ynxmus ECJIU orobpasut
TekcT «B mpemenax Orwomkera». Ecom aprymMeHT «JIOT BBIpaXEHUE» HMEET
sHauenne WCTHUHA, a aprymMeHT «3Ha4y€HUE eClu MCTUHa» HE 3ajaH,
Bo3Bpamiaercss 3HadueHue (0 (Homb). YtoObl o0TOOpasuth cinoBo HCTUHA,
HEOOXOAMMO HCIOJIb30Barh Jjornyeckoe 3HadeHme VCTUHA miua  sroro
apryMeHTa. ApryMeHT «3HaU€HUE €CJIM_HCTHUHA» MOXET ObITh (POpMYIIOii.
3HayeHMe ecJM_JIOKb — 3HAUCHHUE, KOTOpOE BO3BpaIllaeTCs, €CJIu
«itor_BbeIpaxkeHue» nMmeet 3Hauenue JIOXD. Hanpumep, ecnu nanHbiil apryMeHT —
ctpoka «lIpeBbilieHne OmOMKETa», a apryMEHT <«JIOr BBIPOXKEHUE» HMEET
snauenue JIOXKDb, to pynkuus ECJIN otobpazut tekct «IIpeBbiiieHue 0romxeTay.
Ecnmu apryment «ior BeipaxkeHue» wumeer 3HadeHue JIOXD, a aprymenr
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«3HAYECHUE ECIIA_JIOXKb)» OIyILIEH (T. e. rocie apryMeHTa
«3HAYEHHE €CIM_MCTHHA» OTCYTCTBYET TOYKa C 3amsIToOi), TO BO3BpAlAETCA
nornueckoe 3HadeHue JIOXKD. Eciam aprymMeHT <«J10r BBIpAaXEHHE» HUMEET
sHauenue JIOXKb, a aprymMeHT «3HaueHUE eciu JIOXKb» NycT (T. €. TMocie
apryMeHTa «3HA4C€HUE €CIIM_HWCTUHA» CTOUT TOYKa C 3alsaTod, a 3a Heu —
3aKphIBalOIIasl CKOOKa), TO Bo3BpamiaeTcss 3HadeHwe 0 (HOJb). ApPrymeHT
«3HAYEHUE €CIIU JIOXKb» MOXKET ObITh (OPMYJIOH.

3ameyanus

-B xadecTtBe 3HAUYCHUN ApPryMEHTOB «3HAUYECHUE €CIIM_WCTUHA» U
«3HAYEHHE €CIU_JIOXKbY» MOXKHO JUIsl TOCTPOEHUsS O0oJiee CIOXKHBIX MPOBEPOK
UCIONIb30BaTh 10 64 BioxeHHBIX Apyr B apyra ¢yHkumii ECJIN. (Ilpumenenue
BioxkeHHbIX ¢yHkumii ECJIN noka3zano B npumepe 3.) UToObl mpoBepuThH OO0JbILE
64 ycnosuii, Bocnionbszyirech Gpynkuusimu [IPOCMOTP, BIIP wnu ['TIP.

- [lociie  BBIYMCIEHHMS ~ apryMEHTOB  «3HAuUC€HUE €CIIM_HCTUHA» U
«3HaveHue ecnu_Jioxby, Gynkuus ECJIM Bo3BpamniaeT nojydyeHHOE 3HaAUYCHHUE.

- Ecnu onun u3 aprymentoB ¢pynkuun ECJIN sBasieTcs, npu BHINOJHEHUU
¢ynxiun ECJIN BeruncnisioTcs: Bce 2IEMEHThl MacCHBA.

dyuxkuusa U Bo3spamaer 3Hauenue MCTHUHA, ecnu Bce apryMeHTbI UMEIOT
3nauenne UCTUHA; Bo3Bpamaet 3nauenue JIOXb, eciau xots Obl 0iUH apryMeHT
numeet 3HaueHue JIOXKb.

CuHTakcuc
H(aormyeckoe 3nauenmel; jornyeckoe 3HauYcHHE?Z; ...)
Jloruyeckoe 3Hauenuel, Jioruyeckoe 3HadeHue2, .. — or 1 go 255

IIPOBEPSIEMBIX YCIOBUH, KOTOpble MOTYT uMeTh 3HaueHune auo6o MCTUHA, nubo
JIOXD.

3ameuanus

- ApryMEHTBI JOJIKHBI OBITh JIOTUYECKMMH 3HAYEHUSIMU (TaKUMH, Kak
NCTHUHA wunu JIOXD), maccuBaMu WIM CChUIKaMH, COACPKAIIUMH JIOTUYECKHE
3HAYCHMUS.

- Ecim aprymMeHT, KOTOPBIM SIBJISIETCS CCBUIKOM HWJIM MAacCHUBOM, COJEPIKUT
TEKCT WIH IYCThIE SUYEUKH, TO TAKUE 3HAUEHUSI UTHOPUPYIOTCS.

- Eciin yka3aHHBIM MHTEPBAJI HE COAEPKUT

Taxum obpazom, popmymna OygaemM UMETh CIEAYIONTUN BU/L:

=ECJIM(U(F5=GS5;G5=HS5);"nensmenno"; ECJIM(MU(F5<GS5;G5<HS5);"poct";
ECJIIM(A(F5>GS5;G5>HS);"camxenue";"ctaxocTuaHo")))

Memoouueckue pexomenoayuu k uzyuenuito memwl «[locmpoenue ouazpamm
6 MS Excely:

JI1s1 TOCTpOEHMsI AuarpamMMbl BBIOEpHUTE JaHHBIE, MO KOTOPHIM OHa OyAeT
MOCTPOEHA, BBIJCINUTE HANA30H SYEEK B KOJOHKE «Jlons» 3aTem meperdaurte B
BKJIa/IKy «BcraBka» Ha jeHTe u BeiOepute {uarpamma Kpyrosas
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(= - v Krural Excel - Microsoft Excel

Bt | —_—
naeHas |BCI'EBKE | PasmeTka cTpaHuusl Dopmynsl JaHHbie PeyeHsnpoBaHue
2 | B @ B & o2
= | [Dal Bkl 4=
CeogHaa Taénuua | PuoyHok Knun @urypel SmartArt || Twcrorpamma Mpa fuaTan ToyeyHan Apyrue
Takauua * w ~ ~ “ oGnacrmn' ~ AWarpammel ~
Tabnuug Wnnw crpagmmn Ararpammel IFi

Jlnarpamma nocTpoeHa, il IPUJAHNs JuarpaMMe HYKHOTO BHUJA HAXKMUTE
Ha JIF0OOM U3 CEKTOPOB JMarpaMMbl MPaBOM KIABUIIEH MBIIIN U BHIOEPUTE ITYHKT
«/100aBUTH ONMCH JAHHBIX»

e =
ml
u2
[_E]
m4
ms

¥aanute =6
..ﬁ BoLCTaHoBMTE GOPMaTUROBAHWE CTHUAR -7
i.h WEMeEHWTE TUM gMarpaMmel AnA paja..
% EuE&paTE AaHHEIE..,
|j MNoBopoT 0BBEMHOR GUIyphl...
Hi E o
AoBaENTE NOANKMCH AaHHEIX |
% dopmaT paga AaHHIX...

3aTeM HaXXMUTE MPaBYIO KJIABUIIY MBIIMIM MO Auana3zony 1,2,3,4,5,6,7 u B
MOSIBUBIIIEMCSI MEHIO HAKMHUTE «BbIOpaTh TaHHBICY.
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Bri6epure nuamna3oH ¢ Ha3BaHUEM MarazmHoB U HaxXmMuTe «OK».
N pl—ioomme—t" 2012|2013 2014| 2015  2016|
o | e N 21
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HAKOIJICHUEM.
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KpuBble npudbliieil Mara3uHoB
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Memoouueckue pexomenoayuu K uzyuenuio memwl «Jlocuueckue ¢hynxyuu 6
MS Excely:

[Tpu HanmucaHuM 3aroioBKa UCHONB3YHTE onepatop «&». JlaHHbIE B sSTUEHKY
JIOJKHBI OBITH 3alMCaHbl C UCIOJIb30BAaHUEM (POPMYIIBI, T.€. HAUMHATHCS C 3HAKA
«=». Jlanee TeKCT BBOJUTCS B KaBbIYKaX «». M McCHosb3yeTcs cchbUIKa Ha JIPYroi
JIUCT TaOJIUIIBL.

Takum 00pa3zoM, mosyvaeTcs B ssUeiiKe cieayroniee 3HauyeHue:

="Oruer 0 pabore marazuna "&IIpubes!B3&" 3a 3 roma”

Janubie 1151 Tabnuiel OepyTes TakKe U3 APYTUX JIMCTOB.

B urore crpoutcs nuarpamma «O0beMHas ¢ 00J1aCTAMI.

Memoouueckue pexomenoayuu K uzyuenuio meme «Pewenue
seposmuocmuulx 3a0a4 6 MS Excely:

1. 3amycTuTh porpamMmy Juisi paboThl ¢ ANeKTpoHHBIME Tabiuamu (Ilyck-
[Tporpammei-Microsoft Office-Excel).

2. Coxpanuth (aitm B cBoeM pabodyem KaTtaiore Ha jgucke D
(DaitnCoxpaHuTh Kaxk...).

3. [lepeumenoBats «Jluctl» B «Pacyer BeposiTHOCTH» (TIPaBOM KHOMKOM
MBIIIKY Ha sipibrake Jlucra 1, BeiOpars «IlepuMenoBaTey).

4. YcTaHOBUTH Kypcop MBI B siueiiky Al u BBectu Teket «OO1iee 4ucio
HCXOJI0B UCIIBITAHUS.

5. YcTaHOBUTH Kypcop MblIM B sueiiky Bl u  BBecTH TeKCT
«braronpuaTCTBYIOIIEE YUCTO UCXOIOB UCTIBITAHUS.

6. YcranoBuTh Kypcop mbimu B stueiiky C1 u BBecTr TeKCT « BeposTHOCTBY.

7. Mpmmbero Beinenauth ssuerika Al, B1l, C1. 113 KOHTEKCTHOTO MEHIO BHI3BATh
«DopMmar sueexk» U NpUMEHUTH «[lepeHOoCUTh MO croBam», BBIPABHUBAHUE I10
Beptukaim - «Ilo cepeaune».

8.K  3arojoBkamMm  TpUMEHHWTH  JKUPHOEC  HadyepTraHue  mpudra,
OTLIEHTPUPOBATh MO TOpU30OHTANM. B siueliky A2 mbl OyAeM BBOJUTH YHUCIIO,
COOTBETCTBYIOIIEE OOIIEMY KOJMYECTBY BCEX BO3MOKHBIX MCXOJIOB COOBITHS, a B
aueiiky B2 — KoJM4YecTBO HCXOJO0B, OJaronpuATCTBYIOIIUX IOSBICHUIO
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MHTEpECYIOIEero ucxonaa. st BBIYUCIEHHUSI BEPOATHOCTH HEOOXOIMMO B SUEHKY
C2 BBecTu (opmyiay, KOTOpas, MO KJIACCUYECKOMY OINPEJEICHUI0 BEPOSTHOCTH,
OyZeT NOJACYUTHIBATHL M BBIBOJUTH B JaHHYIO SYEHKy pe3yabTaT AeJICHUS
0JIaronpusATCTBYIOLIETO KOJMUYECTBA HCXOJOB Ha 0O0IIee KOJIMYEeCTBO. Takum

O6pa3OM, rL:aE Microsoft Excel - Teopun sepoatHocTei.xls I&'El-s-‘v—hj1

(I)OpMyHa B @_1 Dain  [paska Bwg Beraska ©opmar  Cepewc  JanHeie  Okvo  Cnpaska

AHHOU  AYyerke ||° =
:100% ~ B Arial ~ 10« K Y || B e da e A

JTOJIKHA OBITh ||i— gise NI &

c2 - A =B2/A2

clenyromas: A | B [e T b [ E [ F-H

=B1/Al Obuos | ENEOTRMT

O6paTHuTe YMcno creylomee BepoaTtHocTk 0

p 1 HCXOoOoB “::::;:‘EB

BHUMaHHC,  9TO |5y 6 203333333331

STYCHKH, B %

KOTOPBIX 5 |

HaXOJIUTCS HE % i

IPOCTO TEKCT, ||* « * v\ Pecuer Beposr |« Al YUCJIO,
loToso

a HMCHHO L

dbopmyna, TO3BOJIAIONIAS BBIBOJUTH JIMHAMUYECKOE COJAEPKHUMOE B JaHHYIO
SYCUKy, HauMHAeTCs o00s3aTeIbHO CO 3HaKa «=». TOJIBKO B ATOM Clyyae
nporpaMMma MAEHTUGULIHUPYET TEKCT Kak ¢opMyilny U OyAeT MpOU3BOAMTH
BBIYHCIICHUS.

OOpatuTe BHUMaHUE Ha TO, YTO B pe3yJbTaTe BBoJa GopMyIibl B siueiike C2
nosiBusiock 3HaueHnue #J1EJI/0!, uaro sBnsercs pe3ynbTaToM TOro, uto B A2 n B2
[IOKa 3HAYEHU HE COAEPIKUTCS, a CIE€J0BATEIbHO MPOUCXOAUT JEJIEHUE HA HOJb, O
YeM U MpeayNpekIacT MporpaMmma.

9. Beenute B suciiku A2 m B2 3HaYeHHS, KOTOpPBIC OIPEACIAIOTCS U3
yCIIOBHS clienyromen 3amaun: MrpansHbiii KyOuk Opocaercst oguH pa3. Kakora
BEPOATHOCTH TOTO, UTO HA BEPXHEH I'paHU BHINAJAET YETHOE YHUCIO, Oomblinee 3-x?7
Pemenue: OO6miee 4ncio UCXOJ0B PaBHO IIECTH, TaK KaK B UTPATIbHOM KyOuKe 6
rpaHei, COOTBETCTBYIOIINX OMPEICIICHHBIM yuCiaMm. Ucxonpl,
OJIarompUATCTBYIONIME TOSBICHUIO HMHTEPECYIONIETO COOBITHS, COCTOST B
BHIIAJICHUM Ha BEpXHEH TpaHW KyOuka mauOO0 dYEeTBEpKH, JHOO IIECTEPKH.
CrnenoBaTenbHO, YHCIO OJIArOMPUATCTBYIOMIMX MCXOJ0B UCIBITAHUS PABHO JBYM.
Torma snexkTponHast TabauIa TPUMET BUI:

10. Ecnu w3meHuTh 3HaueHUs B sueiikax A2 u B2, To u BeposSTHOCTH
aBTOMATHUYECKH M3MEHHTCS B siueiike C2, Tak Kak B HEW coaepkutcs (hopmyra,
JAHHBIE KOTOPOU HE SIBIIIIOTCS KOHKPETHBIMU YHCIIAMH, & CChUIAIOTCA HAa 3HAUYCHHUS
JIPYTUX STYCEK.

11. YtoOBI COXpaHUTH JaHHBIC PACYETOB BEPOATHOCTEH ISl APyTHUX 6 3amad,
OyZeM BBOJWTH WCXOJIHBIC JTAaHHBIE 3a7]a4d B CJICAYIONIUE CTPOKH TaOmwipl. Tak
Kak (popMyia aJig moJicueTa BEpOSITHOCTU COJEPKUTCS B siueiike C2, cKkonmupyeMm ee
Ha CIEeAYIoIMe CTPOKHU. J[JIs 3TOTO JIeBOM KHOMKOM MBIIIIKM HEOOXOAMMO HaKaTh
Ha HWXKHUW TpaBbld yron s4YeWkd U, YIAEpKUBas KHOMKY, TSHYTh BHHU3 [0
Tpedyemoil siueiiku. d@opmyna u3 suediku C2 aBTOMAaTUYECKH CKOMUPYETCS Ha
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CIIEIyIOIINE CTPOKH, MPUYEM TAKUM 00pa3oM, YTO aJpeca S4eeK, M0 3HAYCHUSIM
KOTOPBIX OYyAYyT MPOU3ZBOAMUTHLCS BBIUYMCICHUS, aBTOMATUUECKH MOMEHSIOTCS, TaK
KaK MBI UMEEM [IE€JI0 C OTHOCUTEIIbHOU aJpecanuei.

Memoouueckue pexomenoayuu k u3zyuenutro mem «Pewenue 3adau no
OCHOBHBLIM popmynam kombunamopuxu 6 MS Excely:

1. B panee co3nanHoM (aitsie (pu BHIMOJHEHUH 3a/1aHus 1) nepeuMeHoBaTh
«Jluct 2» B «KoMOuHaTOpUKay.

2. Coueranusi. I[IpousBonbHOE Kk-3lI€eMEHTHOE MOIMHOMXECTBO JIAHHOTO
MHOECTBa M3 N DJIEMEHTOB HAa3bIBae€TCs couyeTaHueM u3 N dJIeMeHTOB 1o k.
MOPSIIOK AJIEMEHTOB B COYETAHWU HE CYyIIECTBEeHEH. [IpuMmep TUIOBOI 3a1aun Ha
COUYCTAHUS: UMEETCS 2 KPACHBIX U 5 JKENTHIX TIOJBIAHOB; OYKET COCTaBISAIOT U3 3-
X I[BETKOB; CKOJIbKO Pa3JIMYHbIX BaApUAHTOB COCTaBlieHUsI Oykera? 31mech OepeTcs
MOJIMHOKECTBO U3 3-X 3JIEMEHTOB U3 MHOKECTBA, COCTOSIIIIETO U3 7-MH JJIEMEHTOB,
MOPSIZIOK COBEPIIICHHO HE BaKEH.

3. Uwmcno coyetaHWid MOXXKHO BBIUYHCIUTH C TIOMOIIBKO  (DYHKIIUU
YHNCIIOKOMB(n;k), koTopast oTHOCUTCA K MaTeMaTHUYECKUM (DYHKIIHSAM.

4. Ha COOTBETCTBYIOIIEM JIUCTE BBEAUTE 3arojoBOK B sueiky Al
(«Couetanus»).

5. B siueiiky A2 BBeauTe TekeT «OO0I1Iee Yuciio 3JIEMEHTOBY, B siueiiky B2 —
«Hucno 31eMEeHTOB OJIMHOKECTBaY, B iueiKy C2 — «Hucno couetaHuii».

6. OObemuaute sueriku Al, Bl u Cl. Jlng 53TOro BBIACIUTE
COOTBETCTBYIOIIIME SUEHKH U BhIOepUTE MYyHKT «Dopmar sdyeek» U3 MEHIO
«Dopmary, 100 U3 KOHTEKCTHOIO MEHIO. B OTKpBIBIIEMCS OKHE aKTUBUPYUTE
nyHKT «O0beauHenue saeex». Haxmure OK.

7. W3menute ¢dopmaT sUeeK C 3arojoBKaMH COIVIACHO TPEABIIyIIEMY
3a/1aHUIO.

8. B sueiiky C3 BBeautre ¢GopMylny [Uisi BBIUUCICHUS COYCTAHHI:
=UNCJIKOMB(A3;B3) Jaunyio ¢hopmyiny Bbl MOKETE BBECTU ABYMS CIIOCOOaMU:
b0 BpY4YHYIO, HaOpaB €€ C KIaBHATyphl, JHOO C HMCIOJIb30BaHHUEM MacTepa
GyHKIMH, TUKTOrpaMMa I KOTOPOTO HAaxOIUTCA B CTpoke (opMyll OKHa
3JIEKTPOHHOM TaOIHUIIBI.

9. TloacraBbTe 3HAYEHUS, YKa3aHHbIE B IMPUMEPE BBIIIE, JJI BBIYUCICHHS
YHUCJla COYECTaHUM.

10. Cxommmpyiite nannyto popmyny Ha 10 cTpok HUXKE.

11. Pa3memenusi. Pasmmunpie  ymopsgoueHHBIE — K-DIIEMEHTHBIE
MOAMHOKECTBA MHOXECTBA M3 N 3JIEMEHTOB HA3bIBAIOTCA Pa3MEUICHUSIMHU U3 N
anemMeHToB 1o k. Pa3Memienuss oTnuyaroTcst Ipyr OT Japyra JMOO 3JIEMEHTaMH,
b0 WX mopsakamu ciefoBaHus. [lpumep THUIIOBO#M 3amayMl HA BBIYUCIICHHE
pa3MEeNIeHU: B Tpynmne S5 AeByliek U 8 roHommen. /s mpencTaBUTENbCTBA 3TON
IpyInbl Ha KOH(EpEeHUMHU BHIOMpAIOT 4 4YeloBeKa, KOTOPbIM MPUCBAUBAIOTCS
HOMEpa [Jisl BBICTYIUICHUSI Ha JaHHOM KoH(epeHuuu. CKOJIBKO pa3IMYHbIX
BAPUAHTOB COCTABIICHUS TAKOW TPYIIBI MOXHO IMOCTpOUTH? B nanHHOW 3amaue
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OyZeT MEHATHCS KaK COCTaB MOJAMHOYKECTBA, TaK U MOPSIOK 3JIEMEHTOB JIaHHOTO
noaMHoXxecTBa. [loaTomy npumensieTcst Gpopmysa A BBIYUCICHUS pa3MEIICHHI.

12. Beruncnenue pasmenienuid cpeacrsamu MS Excel MokHO peain3oBaTh C
npumeHenueM ¢ynkuuu I[TEPECT(n;k), rme n — 4ucino 371€MEHTOB MCXOJHOTO
MHOECTBa, a k — 4nCII0 371eMEHTOB BHIOPAaHHOTO TTOJIMHOKECTBA.

13. Boigenure B aucte «KomOuHaTopuka» nuamnason siyeexk Al:C2.
Cxkonupyiite ux conuepxxumoe B 0ydep (inbo coueranueM knaBum Ctrl+C, nu6o
[IpaBka — KonupoBarts).

14. YcranoBute KypcoB Mbllu B siueiiky E1. BetaBbre conepxkumoe 6ydepa
(couetanue knaBu Ctrl+V unu [IpaBka — BctaBuTts).

15. 3amenute Tekct sueiiku E1 Ha «pa3memenus», a Tekct ssueiiku G2 — Ha
«Hucno pazmeneHun.

16. B sueiiky G3 BBenuTe BBINICYKAa3aHHYIO (YHKUUIO ISl BBIUYMCICHUS
pa3sMENICHUMN.

17. Pemyte 3aaa4y, yKa3aHHYIO KaK TUTIOBYIO B JaHHOM 3aJaHUH.

18. Ckonupyiite popmyiny Ha 10 ssueex BHU3.

19. IlepectaHoBKH. Pa3nuuyHbie yHOpSIOYEHHBIE MHOXKECTBA, KOTOPHIE
OTIUYAIOTCS JIUIIb TOPSIKOM JIEMEHTOB, TO €CTh MOT'YT OBITh MOJYYEHBI U3 TOTO
KE CamMoro MHOXKECTBAa TMEPECTAHOBKOM MeECTaMu 3JIEMEHTOB, Ha3bIBAIOTCS
[IEpECTaHOBKaMHU 3TOr0 MHO’KecTBa. [IpuMep THIOBOW 3ajadu Ha BBIYKCICHHE
[IEPECTaHOBOK: CKOJIBKO CIOCOOOB CYLIECTBYET AJIsi TOTO, YTOOBI paccTaBUTh 5
pa3IMYHBIX KHUI HAa KHWKHOW noike? BakeH MOpsioK, KOJUYECTBO 2JIEMEHTOB
COXPAHSIETCS, 3HAUUT — IIEPECTAaHOBKA. DTO YACTHBIN CIIydail pa3MEICHUN.

20. BpruncieHue nepecTaHoBOK MOKHO BBIIIOJHUTE C MCIOJIB30BAHUEM TOM
xe ¢yukuu [IEPECT(n;n). 3ameThTe, uTO 00a mapamerpa y JaHHOW (PyHKIMH B
JaHHOM cilydae OyIyT CChbUIaThCS HA OJIHY M Ty K€ S4YEHKy, TaK KaK KOJIMYECTBO
AJIEMEHTOB COXPAHSETC.

21. B suetiky 11 BBeguTe TekcT «IlepecTaHOBKN», 0OBEIUHHUTE €€ C SUCHKOM
J1.

22. B suetiku 12 u J2 BBemute TekcTt «Huciao aimeMeHTOB» M «Hucio
IIEPECTAHOBOKY, COOTBETCTBEHHO.

23. OtdopmaTtupyiiTe TaHHBIE 3aTOJIOBKH.

24. B sueiiky J3 BBequTe hOpMyIy M1l BEBIYUCICHUS MTEPECTAHOBOK.

25. Pemte TUNOBYIO 33/1a4y, YKa3aHHYIO BBIIIIE.

26. Cxommmpyiite popmyny Ha 10 CTpOK HUKE.

Memoouueckue pexomenoayuu Kk uzyuenuio meme « Cmamucmuuecxkas
oopabomxa ungopmayuu 6 MS Excel»:

1. YroObl HAWTH 3aKOH pacrpeaesieHus CIy4ailHO BEITWYHHBI, €CIIH KaKOU-
nubo mapameTp He 3aJaH (BEpPOSTHOCTh OJHOTO U3 3HAYCHHM CiydyalHOU
BEJINYMHBI), HEOOXOAMMO BBECTH HCXOJIHBIC JIaHHBIC 3aJlayu, a 3aTeM B sSUClKe,
COOTBETCTBYIOILIEM HEHU3BECTHOMY 3HAau€HHIO, BBeCTHU (GOpMyly, KOTOpas
CYMMUPYET BCE U3BECTHBIC BEPOATHOCTU U BBIUUTACT JAHHYIO CYMMY U3 €IMHUIIBI.
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2. Hammpumep, 3agaHbl BEPOSITHOCTH YETHIPEX U3 MATH BO3MOKHBIX 3HAUEHUI
ciy4ailHOW BenuuuHbl. Toraa HEUW3BECTHOE 3HAUEHHUE BEPOSITHOCTH OyAeT
BBIYHUCIICHO cienyromum odpazom: =1-CYMM(B2:D2;F2)

3. [locTtpoute nauarpammy ajig 3aKoHa pacnpeaeneHusd. s aroro
HEOOXOIMMO BBIACIUTH JMANA30H A4YEEK, sl KOTOPhIX HEOOXOJUMO CO3/AaTh
auarpaMmy, U BeIOpaTh MyHKT «JluarpamMmmay u3 MeHio «BcraBkay.
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