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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuumiuHa «AHaTU3 JaHHBIX» BXOAMT B MPOrpaMMy MarucTparypbl «MeHeIKMEHT
MEXIyHApOAHOTO oOpa3oBaHus» 1o HampasieHuto 38.04.02 «MeHemkMeHT» U uzydaercs B 1, 2
cemectpax 1 kypca. [ucuumnmny peanusyer Kadenpa mnpukiagHOro HCKYCCTBEHHOTO
uHTe/iekTa. Jucuumimaa coctouT u3 10 pa3menoB u 25 TeM M HamNpaBlieHA HAa H3yYCHHUE
JucuumnnuHa «AHalIM3 JaHHBIX» BXOJUT B MPOrpaMMy Maructparypbl «MeHEIKMEHT
MEXIyHapOAHOTO oOpa3oBaHus» 1o HampasieHuto 38.04.02 «MeHemkMeHT» U uzydaercs B 1, 2
cemectpax 1 kypca. Hucuumnuny peanusyer Kadenpa uHPOpMAIMOHHBIX TEXHOJOTHIl B
HenpepbIBHOM o0Opa3oBanuu. Juctumimna cocrout u3 10 pa3genoB u 25 TeM M HampaBlieHa Ha
uzydyenue Llenpio OCBOGHMS AUCUUIUIMHBI «AHANU3 JNaHHBIX» sBiserca:l. OO0yyeHre HaBbIKaM
paboThI C TeTepPOreHHBIMU UCTOYHUKAMU JAHHBIX, IPOBEICHUIO TIEPBUYHOTO aHAJHM3a JaHHbIX, UX
TUIAaM, CTPYKTYpE, OMpEICNICHUIO CBsA3EH, BIUSHUS, B3auMmojneicTBusa.2. (OOydeHue HaBBIKAM
npeoOpa3oBaHusl JaHHBIX, WX arperupoBaHMs, pa3BOpauyuBaHHs, CBepThiBaHUA.3. OOyudeHue
HaBbIKaM paboOThl C UWHCTPYMEHTAMHM BHU3yalM3allMd H  TpadUyeckoro OTOOpaKEHUS;
WCTIOJIB30BaHUS TPaPUUECKIX METOIOB JIJIsl aHAIN3a JJAHHBIX, IIOUCKY 3aBUCUMOCTEH, OTKIIOHEHUH
u BcruieckoB.4. O0yueHune HaBbIKaM UCIIOJIb30BAHMSI HHCTPYMEHTOB aHalN3a JaHHbIX.

[lenbto ocBOeHUS AMCUMILINHBI siBseTcs Llenbro ocBoeHUs nUCHUIUIMHBI sABiseTcs Llenbio
OCBOGHHUSl JHUCLUUIUIMHBI «AHaIW3 JaHHBIX» sBhsercs:l. OOyuyeHHe HaBbIKaM paboOTHI ¢
reTepPOreHHBIMH MCTOYHHKAMH JaHHBIX, TPOBEICHUIO MEPBUYHOIO aHAIM3a JAaHHBIX, UX THIIAM,
CTPYKType, OIpEAENCHUIO CBsI3CW, BIMSAHHS, B3auMojelcTBuA.2. (OOyueHHE HaBBIKAM
npeoOpa3oBaHUsl JaHHBIX, WX arperupoBaHMs, pa3BOpauyuBaHMs, CBepThiBaHUA.3. OOydeHue
HaBbIKaM paboOThl C UWHCTPYMEHTaMHM BHU3yalu3allud H Tpaduyeckoro OToOpakeHHUs;
MCTIOJIB30BaHUS TPAPUUECKUX METOIOB JIJIsl aHAIN3a JAaHHBIX, TIOUCKY 3aBHCUMOCTEH, OTKIIOHEHUI
u BciuieckoB.4. OOyueHue HaBbIKAM MCIOJIb30BAHUS HHCTPYMEHTOB aHAIM3a JIaHHBIX.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITVIMHDBI

OcBoeHHe JUCHUIUIMHBI «AHaJIM3 JaHHBIX» HalpaBlIeHO Ha (OpMHUPOBAHUE Y
oOyJaromuxcst CaeayouMX KOMIETeHINH (4acTH KOMIETEHIIUN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y o00y4anowuxcsi npu 0C60eHuU
OUCYUNTUHDBL (PE3YTbMAMbL OCB0EHUS. OUCYUNTIUHDL)

I/IHI[P[KaTOp])l JOCTHIKCHHUS KOMIICTCHIUHN

Mudp Komnerennus .
(B paMKax JaHHOMW NHUCUMUIUINHBI)

Cnoco0eH oCylIecTBISATh

KPUTUYECKUI aHaIu3 VYK-1.1 OnpenenseT u pamkupyeT nHPOPMALHIO, TPeOyeMyT0 I
VK- MpOOJIEMHBIX CHTyallnil Ha peIIeHus MOCTaBIeHHON 3a/1a4H;
ocHOBe cucteMHoro noaxoxaa, |YK-1.2 OcymectBiisier nouck nHgopManuu 1jisi pereHus
BBIpadaThIBaTh CTPATETUIO MOCTaBJIEHHOH 33/1a4M MO PA3JIMYHBIM THIIaM 3aIpOCOB;
JIEWCTBUN
CnocobeH: HcKaTh Hy KHbIE
HCTOYHHUKH MH(POPMAIIH 1
JIaHHbIE, BOCIIPUHUMATB,
aHaIU3UPOBaTh, 3A[IOMUHATH U
nepeaaBaTs HHHOPMAIIHIO C VYK-7.1 OcymiecTBisieT HOMCK HYKHBIX HCTOYHHUKOB HHPOPMALIIT
WCIIONIb30BaHUEM ITU(POBBIX  |M JAHHBIX, BOCIPUHUMAET, aHAIN3UPYET, 3alIOMUHACT U IIepelaeT
VK7 CPEICTB, a TAKXKE C IOMOIIBI0 | MHPOPMAIIMIO C HCIIOIH30BaHUEM IIU(PPOBBIX CPEICTB, a TAKKE C

AITOPUTMOB TIpH paboTte ¢ MOMOIIIBIO AJITOPUTMOB TIPH PabOTE C MOJYUEHHBIMU U3 Pa3IMYHBIX
MOJIYYEHHBIMHU U3 PA3IMYHBIX  |HCTOYHHMKOB JAHHBIMHU C HENBI0 3)(HEKTHBHOTO MCIIOIB30BaAHUS
HCTOYHHMKOB JaHHBIMHU C [IETbI0 | TIOJTyIEHHOM HH(POPMAITUH TS PEIIICHUS 3a71a;
3¢ (EKTUBHOTO HCIIOIB30BAHUS
MOJTy4EHHOM HH(DOPMAIIUH JIJIS
pelieHust 3a/]1a4; POBOAUTH
OLIEHKY MH(bOpMAIHH, e




I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

Mudp Komnerennus N
(B paMKax JaHHOM AMCIMILUINHBI)

JIOCTOBEPHOCTH, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEHUS Ha
OCHOBAaHUU MOCTYHAIOIINX
uHGOPMAIIUU ¥ JAHHBIX

Crnoco0eH KpUTHYeCKH
OLICHWBATh BO3MOKHOCTH
IU(POBBIX TEXHOJIOTUH TS
OIIK-6 permreHus mpo¢eCCHOHATBHBIX
3amad, paboTath ¢ TU(PPOBEIMU
JaHHBIMY, OLICHHBATh HX
WCTOYHUKH H PeNIeBAHTHOCTh

OIIK-6.2 PaboTaeT ¢ mu(ppoBBIMU TaHHBIMH, OLICHIBAET FX
HCTOYHHKH H PENICBaHTHOCTh B CBOEH NpodeccHoHanbHOM 001acTH;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JlucuuiuinHa «AHaIu3 JaHHBIX» OTHOCUTCS K 00s3aTeNbHON yacTu Os10ka 1 «JuciumminHb
(Momynn)» oOpa3oBaTeNbHON TPOrPaMMBbI BBICIIETO 00pa30BaHMUS.

B pamkax o0pa3zoBaTesibHOM NpOrpamMmbl BBICIIETO O0pa30BaHUS OOyYaIOIIMECS TaKXKe
OCBaMBAIOT  JIpyrMe€ JUCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3aIJIAaHUPOBAHHBIX PE3YJIbTATOB OCBOEHUS AUCLUUILIMHBI « AHAIN3 JaHHBIX).

Tabnuya 3.1. Ilepeuenv romnonenmos OI1 BO, cnocobcmeyrowux O00CmMudiCeHUIO
3aNJIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

IIpenmecTBylomme Ilocaenyromue
Hudp HanMenonanue uncfmz:mnﬂm/yMoI;ynu }Il/lcul/lﬂﬂﬂi)l:l/MOI[yﬂﬂ
9 9
KoMueTeHumHn NMPaKTHKU* NMPaKTHKU*

CriocobeH: UCKaTh HyKHbIE
HCTOYHHUKH MH(POPMAIMH 1
JTaHHbIE, BOCIIPUHUMATB,
aHAJM3UPOBATh, 3aIIOMHUHATH
U TiepenaBaTh HHGOPMAIIUIO
C MCIOJIb30BaHUEM
U(POBBIX CPEACTB, a TAKXKE
C TIOMOIIBIO AITOPUTMOB

npH paboTe ¢ MOITyYeHHBIMA [IpaBoBoe perynmpoBaHue
U3 pa3IngHbIX HICTOYHUKOB CHCTEM BBICILIETO 00Pa30BaAHUS
YK-7 JJAHHBIMU C LIEJIBIO B Poccun 1 3apy0exHbIx

3¢ GHEKTHBHOTO CTpaHax;

HCIIOJIb30BaHHUs [I0JIyYE€HHOMI
MHGOPMALUH [T PEIICHUS
3a/1a4; IPOBOJHUTH OLIEHKY
nHpOpMaLNH, ee
JOCTOBEPHOCTb, CTPOUTH
JIOTHUYECKUE
YMO3aKIIIOUEHHs Ha
OCHOBaHMHU MOCTYHAIOIIUX
nH(popManny U TaHHBIX

CpasnumenvHulii ananu3z
MEANCOYHAPOOHBIX
obpazosamenvHbix cucmem**;

Crnoco0eH OCyIIeCTBIATh
KPUTUYECKUM aHaIu3
MpOOJIEMHBIX CHTYallnil Ha

YK-1 Maprxemuneoguiil ananus
OCHOBE CHCTEMHOT'0
MeANCOYHAPOOHO20
MOJIX0/1a, BBIpabaThIBATh o
. . obpazosamenvbHo2o poinka**;
CTpaTeruio IeicTBHi
Crioco0eH KpUTHIECKH Ipaxmuxa no npogunio
OIIK-6 OLIEHUBATh BO3MO>KHOCTH npogeccuonanbHou
IU(PPOBBIX TEXHOJIOTHIA IS OesmenbHOCmu;




IIpenmecTBylomme ITocnenxyrommue
Hndpp Hanvenosanue uncﬁnl:mnﬂbl/yMolzlllme I[HCIII/[I[JII/Ii?liI/ﬁIOZIyJIH
9 9
KoMueTeHmH NpaKTHKA* NpaKTHKH*
pelueHus

npodecCHOHANBHBIX 33/1a4,
paboratb ¢ udpoOBBIMU
JTAaHHBIMH, OLICHUBATh HX
WCTOYHUKA U
peleBaHTHOCTh

* - 3aIOJHSIETCS B COOTBETCTBHHU ¢ MaTpuiei komnereHmmii 1 CYIT OIT BO
** - 3JIeKTHBHBIC JUCIUIUINHBI /IPAaKTUKA




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCIUTUTHHBI « AHATN3 JAHHBIX)» COCTABISIET «2)» 3a4E€THBIC STUHUIIBL.
Tabauya 4.1. Buowl yuebHoU pabomvi nO nepuooam 0cC80eHUs. 00PA308AMENbHOU NPOSPAMMbL 8blCULE20 00PA308aHUsL OJisl 3A0UHOU Gopmbl
00yuenus.

Bun yueOHoii padoThI BCEI'O, ak.u. 1 Cemecrp(-kr) )
Konumaxmmnas paboma, ax.u. 18 10 8
Jlexnuu (JIK) 8 4 4
JlabopaTopusie pabotsl (JIP) 0 0 0
[TpakTnyeckue/cemunapckue 3ausrus (C3) 10 6 4
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 48 26 22
Koumponw (sx3amen/3auem c oyenkou), ax.u. 6 0 6
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 72 36 36
3a4.e/l. 2 1 1




5. COAEP) KAHUE JUCIUAIIJIMHbI

Tabnuya 5. 1. Coodepoicarue oucyuniunsl (MoOyis) no udam y4eOHou pabomol

Bug
HaunmeHoBaHme TEMBbI Coaep:xkanue TeMbl yueOHOM
padoThI*

Homep HaumenoBanue pasaena
pasjaena JUCHHUTIIIHHBI

AHanu3 JaHHBIX — 3TO MPOLECC UCCIEAOBaHMs, (GMIBTPALNH,
peoOpa3oBaHus M MOJCIMPOBAHMS JaHHBIX C IIENBI0 H3BICUCHUSA
T0JIe3HON MH(OPMALINH ¥ MOAEPKKH IPUHATHS perneHnid. OH
MIPUMEHSETCS B CaMbIX pa3HbIX cepax: OusHece,
3/IpaBOOXPaHEHUH, HayKe, TOCYJapCTBCHHOM YIIPaBJICHUH | ap. B
BBezieHue B aHani3 JaHHBIX. AHAJIN3 TaHHBIX | OM3HECE aHAJIM3 AaHHBIX TIOMOTAeT IOHSThH MOBEJCHUE KIHEHTOB, B
B Pa3JIMYHBIX IPUKIIIHBIX 00IACTAX. MEIUIHE — YJIy4LINTh AUarHOCTHUKY, B HAyKe — BBISABIISATH HOBBIC
OCHOBHBIE OIpeeNIeHHs. JTambl aHAIH3a 3aKOHOMEPHOCTH U JIeNaTh OTKPBITUSA. DTambl aHaIu3a JaHHBIX 1.
JTaHHBIX. ITocTaHOBKa 3a/1a4u — OIpeeNIeHHeE Lieel aHalu3a U BOIIPOCOB,
Ha KOTOPBIE HY>KHO OTBETUTh. 2.  COOp AaHHBIX — HOJTy4YEeHUE
HEeo0X01MMoit nH(popMaLK U3 Pa3INYHBIX HCTOYHUKOB. 3.
XpaHeHHE U OpraHU3anus JaHHBIX — pa3MELICHHE TaHHBIX B
apipython.ru. AHanM3 JaHHBIX TO3BOJSIET MPUHIMATD

BBenenue, ocHOBHBIE 000CHOBaHHBIE PELICHUS], BBISBISATH CKPHITHIE TEHACHINU 1
TIOHSTHUS aHAJIN3a JaHHBIX TIOBBIIIATE 3((EKTUBHOCTD IPOLECCOB B PA3IMYHBIX MPUKIATHBIX
obJacTsx.

1.1 JIK, C3

Pasnen 1

[IpuMeps! NpUKIAAHBIX 33734 aHAIN3a JAHHBIX U UX THIIBL:
Knaccudukamms — oTHeceHHe 00BEKTOB K 3apaHee ONpeAeIEHHbIM
KaTeropusiM. Perpeccust — mpenacka3zaHie YHCIOBOTO 3HAYCHUS
LIEJIEBOM IIEPEMEHHOM. PaHXupoBaHue — ynops104uBaHue
00BEKTOB TI0 CTENIEHH UX COOTBETCTBUS KAKOMY-JTHOO KPUTEPHIO.
Knactepuszanns — aBTromMatudeckoe pa3dbrueHne 00beKTOB Ha
TpYyTIIBI IO CXOACTBY 0e3 3apaHee 3aaHHBIX KaTteropuit. [Touck
CTPYKTYpBI B JAHHBIX — BBISIBICHHE CKPBITHIX 3aKOHOMEPHOCTEH,
accolMaluil UK NaTTePHOB. OTHU 33/1a4H JeKaT B OCHOBE
COBPEMEHHBIX METOJIOB aHAJIN3a JJAHHBIX U MAIIMHHOTO 00y4eHHs,
I03BOJISISL pelIaTh IUPOKUI CHEKTpP MPUKIAIHBIX IPOOIEM B
Ou3Hece, HAyKe, MEIMIIMHE U JIPYTUX cepax.

[Tpumepbl NPUKIAAHBIX 3a/1a4 U UX THIIBL:
1.2 Kiaccu(UKaIusi, perpeccusi, paHXKHUPOBaHHUE,
KJIaCTepU3aIHs, TOUCK CTPYKTYPHI B TAaHHBIX.

JIK, C3

Paznnunsle Tunel ceputok B Excel: *OtHOCHTENBbHBIE CCBIIKH (A1)
Paznuunble THIBI cCBUTOK. CBS3BIBAHUE JINCTOB |— MU3MEHSIOTCS IPH KOTMPOBAHUH (POPMYJIBI B IPYTYIO SUCHKY. ©
1 pabounx kHUT. [IpuMeHeHne pazIiIHbIX AobcomotHbie ccbuiku ($A$1) — He u3MeHsoTCs pu JIK, C3
TUTIOB BCTPOCHHBIX (DYHKITHIH. KOIIMPOBAHNH, BCET/Ia YKA3bIBAIOT HA OJHY H TY XK€ SUCHKY. *
Cwmenrannsie cepuiku (AS$1 win $A1) — gacTp aapeca

Microsoft Office Excel.
IIprMeHeHMEe BCTPOCHHBIX 21
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Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbI

Bun
yueOHoit
padoThr*

(uKcHpoBaHa, Ipyras U3MEHsSETCs pU KonupoBaHuu. CBS3bIBaHUE
JIMCTOB M pabounX KHUT: ¢ CBsI3bIBAaHHE JIUCTOB OJJHOM KHUTH —
JUIsL 0OpallleHus K sUeiike Ha JPYroM JIMCTE UCTIONb3YyeTcs: opMaT
JIuctl!Al. 310 N0O3BONAET UCHOIB30BATh JaHHBIE C PA3HBIX JIUCTOB
B OJJHOI (opmye. Csi3pIBaHNE PAOOYUX KHUT — JUIsI
oOpalleHus K ss4elike B IpYroil KHUTe UCIob3yeTcs hopmar
'[Kuural xIsx]JIuct1"'$A$1.. [lpuMeHeHHe pa3IUYHBIX THIIOB
BCTPOCHHBIX QyHKIHWit © Matematmaeckue — CYMM,
ITPOU3BE/, OKPVYTI'JL. » Craructnueckue — CP3HAY, MAKC,
MUH, CUET. » Jlormueckue — ECJIU, U, WJIN. « TekcToBble —
CLIEITUTD, JIEBCUMB, IIOACTABUTD. * Jlata 1 Bpems
— CEI'OlHA, HIATA, BPEMS. « ®unancossie — IUIT, bC, IIC
OTH UHCTPYMEHTHI IO3BOJISIIOT APPEKTUBHO aHATM3UPOBATH
00pabaThIBaTh JaHHBIE, CTPOUTH CIIOMKHBIE PACUETHI U
ABTOMATH3HPOBATh PaboTy ¢ OOJIbIIMMHU 00bEMaMu HHOpMALIUH.

2.2

Maremarnueckue GpyHkunu. CTaTHCTHYECKUES
¢dyHkpH. OYHKIUH CCHIJIOK M MOJICTAHOBKH.
Jlornueckue GyHKIHH.

Maremarnuyeckre GpyHKunu Vcrons3yroTest 1Uist BHITTOJHEHUS
Pa3IMYHBIX MAaTEMaTHYECKUX OINEPAIHil: BEIYUCIIEHHE CYMMBI,
MPOU3BEICHN, AOCOIIOTHON BEIMYHUHBI, OKPYTJICHHS, a TAaKXKe
GoJiee CIIOXKHBIX JICHCTBUH — J0Tapu(MOB, TPUTOHOMETPHUUECKHUX
¢ysxuuit u T. 1. [pumepsr: CYMM, MO/JI, OKPVYTJI, SIN, LOG.
Craructnueckue pyHKun [IpeqHasHaueHsl Ui aHaIN3a JaHHBIX:
BBIYHCIIEHUE CPETHETO 3HAYCHUS, MEJIMAHBI, TUCIIEPCHH,
CTaH/IapPTHOTO OTKJIOHEHHS, MAaKCHMaJIbHOTO ¥ MUHUMAIILHOTO
3HaueHus u apyrux cratuctuk. [Ipumepsr: CP3HAY, MAKC,
MUH, CTAHJOTKJIOH, CUET. ®yHKIHHU CCHIIOK U
no/cTaHOBKH [103BOJISIOT HAXOAUTH M U3BJIIEKATh JAHHBIE U3
TaOJIUII IO OTMPEIENIEHHBIM YCIOBUSM, pab0TaTh C MAaCCHBAMH U
JMara30HaMH, OCYIIECTBIITh IONCK TI0 CTPOKaM M CTOIOHaM.
pumepsr: BITP (VLOOKUP), I'TTP, THAEKC, ITONUCKIIO3,
CMELL. Jlornueckue GpyHkunu Vcmons3yroTest 11 IpOBEpKU
YCIIOBHI U IOCTPOSHUS BETBAIIMXCS BhIuucieHniH. OcCHOBHasI
¢ynkuus — ECJIU (IF), a takxe U (AND), MJIN (OR), HE (NOT).
[To3BouISIOT peann3oBaTh CI0XKHBIE CLIEHApPUH 00PaOOTKH IaHHBIX B
3aBHCUMOCTH OT UCTUHHOCTHU YCIOBUM

JIK, C3

23

TexcroBble pyHKIMU. DyHKINHU U151 pabOTHI C
JlaTaMH.

TekcroBbIe (byHKL[I/II/II HpCIIHa3Ha‘{€HBI JUIsL pa6OTH C TCKCTOBBIMHA
CTpOKaMu: 06T>CZ[I/IH€HI/IC, Hp€06pa30BaHI/IG, N3BJICYCHUC U 3aMCHaA

JIK, C3




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbI

Bun
yueOHoit
padoThr*

yacteit Tekcra. [Ipumepst: CUEIIUTD, IEBCUMB, IIPABCHUMB,
JUJICTP, ITPOITMCH, CTPOYH, ITOACTABUTD, CXKITPOBEJIbL
Onu 1o3BoJsII0T 00BenuHATh PO U3 pasHBIX SYCEK, BHIACIATH
WHUIIMATIBI, YAAISTh JIUIIHAEC TPOOCITbI, U3MCHSThH PETHCTD,
3aMEHATh YaCTU TEKCTa U MPeoOPa30BhIBATE YHCIIA B TCKCTOBBIN
dbopmar. OyHKIWH 47151 pabOTHI ¢ qatamu. VICONb3yoTCs st
mpeoOpa3oBaHus, BEIYUCICHUS U (OPMATHPOBAHKA JaT U BPEMCHU.
pumepsr: CETO/IHA (BcraBka Texymmeit nater), TIATA (mara u
Bpems), JJEHb, MECALL, TOA, AATA, AEHBHE],
KOHMECHAUA, YUCTPABAHU. OTtr $pyHKIHAN TTO3BOJISIOT
BBIYUCIIATH PAa3HUIY MEXKAY TaTaMH, ONPEICIATh JeHb HEICIH,
HAXOJIUTh KOHEIl MECSIIa, PACCUUTHIBATH KOJIMYCCTBO PabOUnX JHEH
U IIpeo0pa3oBbIBATh JAaThl B HY)KHBIH TEKCTOBBIH (hopMaT

Paznen 3

Microsoft Office Excel.
®opMmaTthel. Y CI0BHOE
dbopmaruposanue. Paborta ¢
OOJIBIITUMHM TAOIMYHBIMHU
MaccHuBaMu

3.1

[TpaBuna BeIgeneHUs s4eeK. [ mcTorpaMMsl.
L{BeroBbie mkanbl. Co3nanne npasuia
(hopmaTrpoBaHusI.

[penHa3HayeHb! 1711 pabOTHI ¢ TEKCTOBBIMH CTPOKAMH:
o0beTMHEHHUE, TPeoOpa3oBaHue, U3BJICUCHHE U 3aMEHa YyacTel
tekcra. [Ipumeps: CHEIIUTD, JIEBCUMB, IIPABCHUMB,
JUICTP, ITIPOITMCH, CTPOYH, ITIOJACTABUTD, CXKITPOBEJIBI.
Onu 1mo3BoJsII0T 00BenuHATh PO U3 pasHBIX SYCEK, BHIACIATH
WHUIHAAJEI, YAAIATh JIUIIHAE TPOOEITBI, U3MEHSTH PETHCTD,
3aMEHSTh YacTH TEKCTa U IPeoOpa30BEIBATh YHCIIA B TEKCTOBBIN
(dopmat. OyHKIWMH 11 pabOTHI ¢ JaTaMu McIomb3yroTes s
mpeoOpa3oBaHus, BEIYUCICHUS U (OPMATHPOBAHKA JaT U BPEMCHH.
Hpumepsr: CETO/IHA (BcraBka Tekymeit nater), TJATA (mara u
Bpemst), JEHb, MECALL, TOA, AATA, AEHbHE],
KOHMECSUA, YUCTPABIHU. Dt hyHKIUH O3BOJISIOT
BBIYUCIIATH PA3HUILY MEXKIy JaTaMu, OIPEACISITh ACHb HECeIH,
HAXOJIUTh KOHEIl MECSIIa, PACCUUTHIBATH KOJIUMIECTBO PabOUYUX JHEH
1 1Ipeo0pPa30BBIBATH AThl B HY)KHBIA TEKCTOBBIN Gopmar

JIK, C3

3.2

Copruposka JaHHbIX. COPTHPOBKA MO OJTHOMY
KpuTepHo. MHOroypoBHEBasi COPTUPOBKA.
CopTtrpoBKa 110 (OpMaTHPOBAHUIO

CopTHpoBKa 10 OAHOMY KPUTEPHUIO — 3TO YIOPAJOINBAHNE
JAHHBIX B TaOJUIIE IO 3HAYEHUSAM OJHOTO CTOJIONA: IO
BO3pPACcTaHMIO, yObIBaHHIO, alipaBUTY, JaTe UM YUCIOBOMY
3HA4YEeHHUI0. J[J1g 3TOro 10CTaTOYHO BBLAEIUTD SYEHKY B HY)KHOM
CTOJIOLIE ¥ BOCIIOJIB30BATHCS KOMaH/I0 COPTHPOBKU Ha BKJIAJIKE
«/lanHble». MHOrOoypoBHEBasi COPTHUPOBKA MO3BOJIAET YHOPSAOUYUTh
JIaHHBIE Cpa3y 110 HECKOJBKUM CTOJIOLAM C y9€TOM UX IPHOPUTETA.
Hanpumep, cHauana o peruoHy, 3aTeM o KaTerOpuu ToBapa, a
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BHYTPH KaTeropuu — 1o o0bsémy nponax. B Excel moxHO 3a1aTh
1o 64 ypoBHE#H cOpTUPOBKU. J{J1s1 HACTPOUKH UCIIONIB3YETCS
nuanoroBoe okHo «COpTHUPOBKay, TIe MOCIEI0BATEIBHO
JOOABIISIOTCS KPUTEPUU U TIOPSIIOK MX npuMeHeHus. CopTHpOBKa
Mo opMaTHPOBAHUIO — ITO YNOPSATOYMBAHUC TAHHBIX HA OCHOBE
BU3yaJIbHBIX [IPU3HAKOB: IBETA SUCHKH, [[BETA HIPUTA UITH
3HAYKOB YCIOBHOTO (popMaTHpoBaHus. B muanore COpTHPOBKH B
mosie «COpTHPOBATH T0» BEIOMpAETCs KpUTEpHil GopMaTHPOBAHUS,
nociie 4ero 3aaaércs nopsaaok. CopTupoBKa — MOLIHBIN
MHCTPYMEHT JUJIsl aHAJIU3a U CTPYKTYPUPOBAHUS JAHHBIX,
MTO3BOJIAIOMIN OBICTPO HAXOAWTH HYKHYIO HH)OPMAIIHIO U
BBISIBIISITh 3aKOHOMEPHOCTH B OOJIBIIKX TaOJHIIAX

33

Ounbtpanus naHHbeix. Cpessl. PacimpeHHbIi
¢unpTp. [logBeneHne MpoOMeEKyTOUHBIX
UTOTOB.

QunbTpanys JAaHHBIX DTO HHCTPYMEHT, TO3BOJIIOIINI BpEeMEHHO
CKpBIBaTh CTPOKHU TaOJIHIIbI, HE COOTBETCTBYIOIIHE 3a/laHHBIM
YCIIOBHSIM, i OTOOpaXkaTh TOJIBKO HYKHbIC 3amucu. B Excel
JOCTYIHBI aBTOPUIBTP (TpocTas GuibTpanus 1Mo 3Ha4eHHIO,
(dbopMaTy WM IPOCTOMY KPUTEPHIO) U PACUIMPEHHbIH GUILTP IS
CJIOKHBIX YCIOBUNA. DUIBTPHI MOXKHO IPUMEHSTH IO TEKCTY,
4HcIaM, AaTaM, IBETY sUeeK WU 3HaUYKaM YCJIOBHOIO
¢dopmarupoBanus. Cpe3sl OTO BU3yalbHbIE HHTEPAKTHBHBIC
(UIBTPBI, BEIHECEHHBIE B OTAEJIBHYIO 001acTh tucTa. Cpessl
0co0eHHO YIOOHBI U pabOTHI ¢ TAOIHUIIAME U CBOJIHBIMH
TaONMMIaMU: OHM TTO3BOJISIIOT OBICTPO (GMIBTPOBATH AAHHEIE IO
BBIOpAHHBIM 3HAYCHUSIM, HATJISITHO OTOOpaXKaroT MPHUMEHEHHbBIE
KPHUTEPHH U JIeTKO HacTpauBatoTcs. Cpessl mosBunncs B Excel 2010
JUTSL CBOJTHBIX Tabuwil, a ¢ Bepcuu 2013 uX MOKHO HCIIOJIb30BaTh
Jutst oObIX Tabnuy. Pacmmpenssiii punbtp [To3Bosnsier 3a1aBath
CIIO’KHBIE YCIIOBHUS 0TOOpa JaHHBIX C TIOMOIIBIO OT/IEIBHON
TaOIHMIBI KpUTEPHUEB. Y CIIOBHS MOTYT KOMOMHHUPOBATHCA 110 «I» (B
oJHO# cTpoke) u «JIN» (B pasHbIX cTpokax). Pe3ynpTar MoKHO
OT(HUILTPOBATH HA MECTE WJIM CKOIMPOBATH B JPYTOM JHAIa30H.
st paboTHI ¢ pacIIMPeHHBIM (QUIIBTPOM YKa3bIBaeTCsl HCXOIHBII
JMana3oH, AMara3oH yCIOBUH U, IIPH HEOOXOAMMOCTH, HaNa30H
Juis BbIBOZA pe3ynbraTa IloaBeneHue npoMeKyTOUHBIX UTOTOB B
Excel ot aToro ncnone3yercs pynkius «[IpomexyTouHsie HTorm
i ¢popmyna [TIPOMEXYTOYHBIE.MTOI'N. Ona no3Bossier
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aBTOMAaTHYECKH PACCUUTBHIBATE CYMMBI, CpEIHIE 3HAUCHUS,
KOJIMYECTBO U APYTHE arperaTsl sl FPYII JaHHBIX, @ TAKXKE
0TOOpaXaTh UTOTH TOJBKO JUIS BUIUMBIX (OT(GHIHTPOBAHHBIX )
CTPOK. DTO yO0OHO ISl aHaIM3a CTPYKTYPHUPOBAHHBIX JaHHBIX U
MIOJITOTOBKU OTYETOB

34

Konconumanus nanubix. OyHKIUH pabOThI ¢
JMaHHEBIMA. OCOOEHHOCTH COBMECTHON pabOTHI

KoHconuaanus aHHBIX-3TO MpoLecc 00beANHEHUS HHPOpMaLUU
U3 Pa3HBIX HICTOYHHKOB B €IUHYIO CTPYKTYPY IJII
LEHTPAIN30BaHHOTO aHaK3a U ynpasieHus. Koncommparms
o0ecreuynBaeT CO3IaHNe «EIMHOTO UCTOYHMKA MPABIBD), YCTPAHSIET
JDyOJMKAaTHI, TOBBIIIAET KAYECTBO M OCTYITHOCTH JAHHBIX JUIS BCEX
coTpyaHnKOB. B Excel KoHCONMMIanms MOXeT BEITIOTHATHCS 10
PAacIIoI0KeHHIO, KaTETOPHSM I C HCIIOJIb30BAHUEM TPEXMEPHBIX
CCBUIOK, a TAKXKe C IIOMOILbI0 (PyHKIUIT CyMMHPOBaHHS,
yCpeAHEHUs U APYrUX arperatHeix onepauuid. Baxxno
HOJIEP’KUBATH CBA3b C MCXOJHBIMH JaHHBIMU JJIS
ABTOMATHYECKOT0 OOHOBJICHUS UTOTOBOM TaOIUIbl. DyHKIIMA
paboThI ¢ JaHHBIMK BKIIIOYal0T HHCTPYMEHTHI U1 00paboTKHy,
aHanM3a 1 npeodpa3oBaHusi HHOPMAIMU: COPTHPOBKA,
($uIbTpanys, KOHCONUAALMS, TIOABEACHIE IIPOMEKYTOUHBIX
UTOTOB, MCIIOJIb30BaHNE CBOIHBIX TAOJIHII, a TAK)KE NPUMEHEHNE
BerpoeHHBIX QyHKnuit (CYMM, CP3HAY, MAKC, MUH,
[NPOMEXYTOYHBIE.UTOI'! u np.). B Excel noctymHsr
(dyHKIMH U1 paboThI ¢ 0a3aMM TaHHBIX, TEKCTOBBIE, JIOTHYECKHE,
MaTeMaTHYeCKHe M CTATUCTUYECKHE OTIEPALIMH, YTO TTI03BOJISAET
aBTOMAaTU3UPOBATh AHAJIU3 U IOArOTOBKY O0TY4ETOB . [Ipu
COBMECTHOH paboTe ¢ TaHHBIMH BaXXHO 00ECIICUNTh
HEHTPATN30BAHHBIN JOCTYI, 3aIIUTy OT HECAHKIIMOHUPOBAHHBIX
HM3MEHEHHH, KOHTPOJIb BEPCHil 1 pe3epBHOE KomupoBanue. B Excel
JUTSL 3TOTO UCTIOIB3YIOTCS (DYHKIIMH 3aIIUTHI TUCTOB U KHUT,
Ha3HAYEHUE NIPaB JOCTYIA, OTCIAEKUBAHUE UCTIPABIICHUH, a TaKXKe
pabora ¢ obnaunbiMu cepBrucamu (OneDrive, SharePoint) s
OJIHOBPEMEHHOI0 PEJAKTUPOBAHUS U CHHXPOHHU3ALUU JaHHBIX.

JIK, C3

Paznen 4

Microsoft Office
Excel. CBoHble TaOIHLIBI

4.1

Co3znanune cBoaHbIX Ta0mi. [Ipeobpa3zoBanue
CBOIHBIX Tabmui. OuabTpanus JTaHHBIX:
(UITBTPEI, CpPe3bl, BpEMECHHAS IIKAJA.
Hactpotika mosed cBOJHOM TaOIHUIIBL.

Ceopnbie Tabnuiel B Excel — 3T0 MHCTpYMEHT 17151 OBICTPOTO
aHaJIM3a U 00001eHns 00IbMKUX 00BEMOB JaHHbIX. OHH I103BOJISIOT
TpyIIUPOBATh, CYMMHPOBATh U CPABHHBATh HH()OPMAIIHIO U3
HMCXOMHBIX TAOJINII, HE U3MEHS CaMHt JaHHbIe. J{as co3ganus

JIK, C3
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CBOJIHOW TaOJIMIIBI UCXOHBIE TaHHBIC TOJDKHBI OBITH
CTPYKTYPHPOBAHBI: 0€3 MyCTHIX CTPOK U CTOJIOIIOB, C YHUKAIbHBIMH
3aroJIOBKaMH M €IMHBIM (JOpPMaTOM B KaxkaoM cToidne. Co3nanue
MIPOMCXOUT Yepe3 MeHIo «BcTaBkay — «CBoaHas Tabnuuay, nocmie
4ero 3a1aéTcs JUana3oH JaHHBIX U MECTO Pa3MEIIEeHHs TaOIIHIIBL.
[IpeobpazoBanue cBoaHbIX Tabuul CTPyKTypa CBOJHOI TaOIUIIbI
THOKO HACTPAMBACTCS: MOYXHO MECHSATh MECTAMH CTPOKH U CTOJIOIIFI,
J00ABIATH WM YOUPATH OIS, U3MEHATH YPOBEHB JICTaTN3aIHH,
TPYNIIIAPOBATh JaHHBIC IO IEPHUOJAM WK KaTeropusiM. J{ist
M3MEHECHHS THUITa BEIYUCICHUH (CyMMa, KOTHIECTBO, CpEeHee,
MUHUMYM, MAaKCUMYM H JIp.) UCTIOJIB3YyeTCS KOHTEKCTHOE MEHIO
nosis B o0acTu «3HaueHus». Takxke MOXKHO 0TOOpakaTh JaHHbIE B
NPOLEHTaX OT OOIIEro UTOra MK MO CTPOKaM/CTOIOaM.
HacTpotika noseii cBogHOM Tabnuis! [1051s1 CBOIHOM TaOIHIIBI
pacmpenensroTcs Mo YeThipéM obmacTsiM: ©  DUIbTphl — I
0TOOpa JaHHBIX IO ONPENEIEHHBIM KPUTEPHUSIM; * Crtpoku u
CTOJIOIBI — I IOCTPOCHUS CTPYKTYPHI OTUETa; *  3HAUYCHUS —
JUTSL BEIYUCIICHUHN (CyMMa, KOJTMYECTBO, cpenHee u ap.). [loms
MOJKHO TIEPETaCKUBATh MEKAY OOJIACTSIMH, H3MEHSTH TIOPSIOK,
J00ABIIATH HOBBIC YPOBHU TPYIITAPOBKH, a TAKXKE CO3/1aBaTh
BBIYUCIIIEMBIC TIOJIS JJIS IOTIOTHUTENFHBIX PAcYETOB MPSIMO B
TabuIe

4.2

JloGaBneHre BHITUCIIEMBIX TIOJIEH B CBOTHYIO
Tabyuiy. ['pynmupoBka moJieii B CBOIHBIX
tabmumax. CeogHbie quarpamMmbl. OOHOBJICHHE
CBOJTHBIX TaOJIHII U TUATPaMM

Beruncisiemsle 1osist O3BOJISIIOT CO3/IaBaTh HOBBIE OKA3ATEIH Ha
OCHOBE CYIIECTBYIOIINX JAHHBIX CBOJIHOH TaOIHUIIBI C TTOMOIIBIO
¢dbopmyn. i 100aBICHUS BRIYUCISIEMOTO OJIST HY)KHO BBIICIHTH
s'YelKy B CBOJIHOM TalJMIle, IEpeTH Ha BKIAJKY «AHAIM3» —
«ITons, aneMeHTH! 1 HabOpE — «BBIYHCIIEMOE 1TOJIE), BBECTU
M TI0NA ¥ PopMyITy (MCTIONB3YS TOCTYIIHBIE MO ), IIOCIIE Yero
HOBOE I10JIE TIOSIBUTCSI B CTIMCKE 3HAUEHUH. DTO yIOOHO 1S pacdyéra
MIPOLIEHTOB, Map>ku, OOHYCOB M IPYTUX IPOU3BOHBIX ITOKa3aTelei
0e3 U3MEHEeHNUs NCXOHBIX JIaHHBIX. [ pynnupoBKa NoJjei B CBOAHBIX
tabmunax [ pynmupoBka 1o3BossieT 00beANHATE JaHHBIE 110
reprosaM (Harpumep, 1o MecsiiaM, KBapTaiam, Tojiam JUis J1at),
JMana3oHaM YHCeJl WIN 10 MOIb30BaTeNIbCKUM cruckaMCBOIHbIE
JarpaMMbl — 3TO IpaUIecKoe MpeJICTaBIECHUE JaHHBIX CBOIHOM
Tabmumpl. OHU CTPOSITCA HA OCHOBE TEKYIIEH CTPYKTYPHI TAOIHUIIBI

JIK, C3
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ABTOMATHYECKH OOHOBJISIOTCS Inpu e€ U3MCHCHMU.

Pazgen 5

Microsoft Office Excel.
DopMyJIbI MACCHUBOB.

5.1

Oyuknuu. PopMmyiil MaccuBoB. PemieHue
3aJa4 10 U3BJICYECHUIO JaHHBIX U3 MacCHBa
JIaHHBIX.

®opmyiel MaccuBoB B Excel — 310 criernuanbHble BEIpasKeHuUS,
KOTOPBIE NMO3BOJISIOT BBIIOIHATE BRIYMCICHUS Cpa3y HaJ LENbIMU
JMana3oHaMU JaHHBIX (MacCUBaMH), @ HE HaJ OT/EIbHBIMU
srueiikamu. OHM AeJsTCs Ha [Ba TUIA: BO3BPAILAOIIHE OJHO
3HaYeHUE ¥ BO3BPALIAIOIIUE MACCUB 3HAYECHUM. JIJ1s TorCcKa U
u3BIIeUeHHs HHOPMALUK U3 OOJIBLIMX MAaCCUBOB YacTO
npumenstoTest pyakmmn: * UHEKC — Bo3BparmaeT 3HaueHHE U3
MaccHBa [0 HOMEPY CTPOKHU H/HJIH CTOJOMA. * [NIOUCKIIO3
— HaXOAUT MO3UIMIO HICKOMOTO 3HaYEHHs B MACCHBE. * BITP
(VLOOKUP), I'TTP (HLOOKUP), THAEKC+ITONCKIIO3 — mast
TIOWCKA M0 OJJTHOMY WJIM HECKOJIBKUM KpUTepusiM. *  Dopmyisl
MaccHBa C JIOTHYECKHUMHU yCJIOBUSAMH MO3BOJISAIOT U3BJIEKATh TaHHBIE
IO CJIOXKHBIM (pHIbTpaM (HarpuMmep, CyMMHPOBATh TOJIBKO MO
HECKOJIBKUM YCJIOBHSM Cpa3y, UCKaTh YHUKAJIbHbIC 3HAUCHHUS,
u3BJIeKaTh nepBele N 3JeMEHTOB U T.11.).

JIK, C3

5.2

[Mowck MO HECKOIBKIM KPUTEPHSIM.
Hcnoap30BaHie MMECHOBAHHBIX IHAIIa30HOB B
pacuetax. O0paboTKa JaHHBIX C OJHOTO WA
HECKOJIbKUX JINCTOB.

B Excel a5t noucka no HeCKOJIbKHM YCIOBHSM ITPUMEHSIOTCS
xomOuHanuu ¢pyukuuit MTHAEKC, [TIOMCKIIO3, BIIP ¢
JIOTUYECKUMH OIIepaTopaMu, a Takxke GopMyJIbl
MaccuBa.VIMEeHOBaHHbIE AMATIa30HbI TO3BOJISIIOT IIPHUCBANBATh
OCMBICIICHHBIC HIMEHA sTYeHKaM MM AWaIa30HaM, 4To yIpouaer
CO3JJaHUE U YTeHHe (GOPMYJI, CHIXKAET PUCK OMIMOOK M 00JsIerdaeT
oOHoBIIeHHE pacyéToB. /{11 00pabOTKN TaHHBIX C OHOTO WIIH
HECKOJBKUX JIHCTOB ucnonb3ytores pyrkmnmu JBCChUIL, CMEL], a
TaK)Ke KOHCOJIUJIAINS U CBSI3BIBAHHE JIMCTOB. DTO MO3BOJISET
coOMpaTh, aHAIM3UPOBATH U arperupoBaTh HHPOPMAIIHIO U3 Pa3HBIX
MCTOYHHMKOB BHYTPH OJIHOW KHHMI'M WJIH Ja)Ke U3 pasHbIX (ailion

JIK, C3

Paznen 6

Microsoft Office Excel.
Busyanuzanuus JaHHbBIX.

6.1

Juarpammelr. KoMOHHNpOBaHHbIE THATPAMMBIL.

I'ucrorpamma ¢ 0TOOpa)KEHUEM UTOTOB.
IIpoexTtHas auarpamma I'anTa. Juarpamma
cpaBHenuit TopHano. Kackagnas nuarpamma
(nmarpamma oTkIoHeHMH Bomona).

Juarpammsbl — 3T0 TpaduyuecKoe MpeIcTaBlIeHIe JaHHBIX,
MTO3BOJISIOIIEE HATJIAIHO OTOOpaXaTh CTPYKTYPY, CPaBHEHHS,
JUHAMUKY W B3aUMOCBSI3H MEXIY dJIEMEHTaMH. J{narpaMMbl
HCTONB3YIOTCS IS aHAJIN3a, IPE3EHTAIINH U OBICTPOTO BOCHIPUSATHS
nHdopManny B 6OM3HEce, HAYKe M yIPaBICHUH IPOEKTaMU
Kom6unnpoBanuslie auarpamMmmsl OObeAMHSIOT HECKOIBKO TUIIOB
JuarpaMm (HarpuMmep, CToJIOUaThle ¥ JIMHEWHBIE) B OJTHOM rpaduKe.
Taxoll noaxo/ NO3BOJIIET OMHOBPEMEHHO aHAIN3UPOBATh Pa3HbIE
TUIBI JAHHBIX U BBIBISITH TPEHAbI UM OTKJIOHEHUs. ['ucrorpamma

JIK, C3
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¢ oToOpaxkeHHeM UToroB ['mcrorpamma, B KOTOPOI MOMUMO
OOBIYHBIX CTOJIOLIOB OTOOPAKAIOTCSI HTOTOBBIC 3HAYCHHS
(HanpuMep, CyMMa HJIM CpeliHee), 4To o0yerdaeT aHajius
pacnpenieneHus U CTPYKTYpbl JaHHbIX. [IpoekTHas nuarpaMma
I'anta MHCTpyMEHT ynpaBieHUs IPOEKTaMU, I/ie 3a8a4Hl
0TOOpaKaroTCs HAa BPEMEHHOM IIKaJie B BUJC MOJIOC. J[IiHA MOTI0CH
COOTBETCTBYET MPOIODKUTEIIEHOCTH 3a/1auH, YTO MO3BOJISET
OTCIIC)KMBATH 3TAIbl U CPOKH BHINOTHEHUA . JlmarpaMmma cpaBHEHUH
Topruano Hcnonp3yercst U1 CpaBHEHHS BIUSHHS Pa3INIHBIX
(haKTOpOB Ha UTOTOBBIN pe3ynbTaT. [Ipencrasiser coboit
JIBYCTOPOHHIOIO THCTOTPaMMYy, I/I¢ 3HAUECHUSI PAcIIoararoTcs o
yObIBaHHI0, hopmupyst popmy «TopHano». KackamHas nuarpamma
(mnarpamma otkioHeHui Bononam) ITokas3siBaeT mostanHoe
U3MEHECHHE UTOIOBOI0 3HAUYCHHMS 32 CUET MOJIOKUTECIBLHBIX U
OTpULATENIbHBIX BKIAN0B. IIpuMensercs 11 aHanusa CTpyKTYyphl
npuOBLIH, OO/KETa WK IPYTUX TOKa3aTenei, IJje BaXHO BUIETh
MIPOMEXKYTOUHbBIE ATAIbl U3MEHEHUN

6.2

Nepapxudeckue quarpaMmel. CTaTHCTHYECKHE
Juarpammel. Jluarpammsl ¢
I10JIb30BaTEIbCKUMU JIEMEHTAMU YIIPABICHUS.

Hepapxuueckue quarpaMMbl VICTIONB3YIOTCS TSI OTOOpasKEHHUSI
CTPYKTYPbI CHCTEMbI, OpTraHU3alu1 WK IpOoLecca OT BHICLIETO
ypOBHS K Hu3leMy. K HUM oTHOCSTCS iepeBo Lenei,
OpraHU3AIMOHHBIE CXEMBI, THarpaMMBbl Trma «tpumam» (Treemap)
U COJIHEUHbIE JTyud. Takue quarpaMMbl HarJIsTHO OKa3bIBAIOT
CONOAYMHEHHOCTD JIEMEHTOB, MO3BOJISIIOT AHAJIM3UPOBATh
MIPUYHHHO-CJICICTBCHHBIC CBSI3U H CTPYKTYPY CIOXKHBIX 00BEKTOB
Cratuctudeckue guarpammbl [IpenHasHadeHsl 1)1 BU3yalu3aiuu
CTaTHCTUYECKUX JAHHBIX U aHaju3a BEIOOpOK. K HUM oTHOCATCS
rEcTOrpaMmsl, uarpamma Ilapeto, sk ¢ ycamu (box plot),
YaCTOTHBIC JUArPaMMbl. DTH AUATPaMMBbI TIO3BOJISIOT BBISBIIATh
pacnpeneneHus, BBIOPOChl, OCHOBHbIE TEHACHIINH U CPABHUBATD
rpynmnbl JaHHBIX JlMarpamMmbl ¢ MOJIb30BAaTENLCKUMHU JIEMEHTaMU
yOpaBiieHUs] ITO HHTEPAKTUBHBIC AUArPaMMBbl, B KOTOPBIX MOXKHO
JTUHAMUYECKU M3MCHATh 0TOOpakaeMbIe JaHHBIE C TOMOIIBIO
AJIEMEHTOB YIIPaBICHUS (HAIIPUMEP, CPE30B, BBIIAAOIINX
CHHCKOB, (yiakkoB). Takue quarpaMMBbl UCTIONB3YIOTCS IS
CO3JIaHVsI MHTEPAKTHUBHBIX OTYETOB M JAIOOPIOB, TC
T0JIE30BATEIh MOXKET CAMOCTOSTENHHO BHIOUPATh, KAKUE JTAHHBIC
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AHAJIM3UPOBATh UJIU CPABHUBATH

Pasnen 7

Microsoft Office Excel.
IIporHo3upoBaHue 1aHHBIX.
Bapuatusnsiii ananus "Yto
Ecan" u Onrumusanus.

7.1

Beinenenne TpeHaa: cKosb3AIIee cpeaHee,
(hYHKIIMH PEerpecCHOHHOTO aHaIN3a:
IMPEACKAS3,

TEHAEHI WA, POCT. Iloctpoenue uHMMA
TpeHaa. Mcrons3oBaHNe HHCTPYMEHTA
Tabnuua faHHBIX IS aHAIU3a Pa3BUTHA
CUTYyalluU IpH 2-X IEPEMEHHBIX.

Brinenenue Tpenaa: ckonb3siee cpenHee CKomib3siee cpefHee —
METOJ] CIJIa)KUBAaHUS BPEMEHHBIX PSAJIOB, IPH KOTOPOM 3HAUCHUS
3aMEHSIOTCS Ha CpeIHUe apUpMETHYECKUE 3a ONPEACIEHHbIH
HHTEpBaJ. DTO MO3BOJIET BBHIIBUTH OCHOBHYIO TEHICHIUIO U
NPOTHO3MPOBaTh Oyaymiye 3HaYeHUs. DYHKIIMN pEerpecCHOHHOTO
anamusa: [IPEJJCKA3, TEHAEHILIMA, POCT ITPEACKA3 (unu
HPEI[CKA?».J'IHHEPTH) — BBIUHCISICT OymyIiee 3HaYCHUE TI0
JMHENHON 3aBUCHMOCTH Ha OCHOBE M3BECTHBIX JAHHBIX.
TEHJAEHIIN — Bo3Bpaiiaet 3Ha4eHus1, COOTBETCTBYIOLINE
JIMHEHHOMY TPEHAY, alIPOKCUMHPYSI MAaCCHUBBI JAHHBIX MPSAMON
muHueil. POCT — nmporHo3upyer 3KCIOHEHIMAIbHBIH POCT Ha
OCHOBe nMeronuxcs AaHHbix. [loctpoenue nmununii Tpenna B Excel
MO’KHO CTPOUTH JIMHUU TPEH/Ia PA3IIMUHBIX TUIIOB (JIMHEHHBIE,
9KCIOHEHIIHANIbHBIE, TIOJIMHOMHAIBHBIE U JIp.) UL TPaHKOB, YTO
MO3BOJISIET BU3YaTIbHO BBIACIUTH OCHOBHYIO TEHICHIIUIO U CIeNaTh
nporuo3 Mcnosb3oBanue nHCTpyMeHTa Tabnuna faHHBIX IS
aHaJM3a pa3BUTHS CUTYAlMH IpU 2-X IepeMeHHbIX Tabnuia
naHHbIX («Tabnuia moacTaHOBKM») — MHCTPYMEHT aHanm3a «Hro,
€CJIN, TO3BOJIIONINH aBTOMAaTHYECKH PACCUUTBIBATH PE3YJIBTAThI
(hopMyJIBI IPH U3MEHEHNH OTHOHM MM JIBYX NEPEMEHHBIX. DTO
yIOOHO JUISl MOJICIIUPOBAHUS PA3IIMIHBIX CLIEHAPUEB U OLICHKU
BIIMSIHMS IApAMETPOB HA UTOTOBBIM pe3yabTaT

JIK, C3

7.2

OreHKa pa3BUTHUS CUTYaIlUH B BEIOOD
ONTUMAJILHOM CTPATETHUH C TOMOIIBIO
Cuenapuen

Merton cuieHapueB — 3TO HHCTPYMEHT CTPATErM4eCKOro aHalu3a,
MO3BOJISIIOIIMIA MOJIETTUPOBATh PA3JINYHbIE BAPUAHTHI PA3BUTHS
COOBITHH U OIICHUBATH TIOCJIEACTBUS IPUHUMAEMBIX pemeHuid. Ha
OCHOBC pa3pa6OTaHHI)IX CIICHAPUEB CIICHHUAIUCTEI MOT'YT BBISABJIATH
KIIFOUYEBBIC q)aKTOpBI, ONPECACIIATL TCHACHIINYU, aHAJIM3UPOBATDH
PHUCKH ¥ BO3MOXKHOCTH, a Takke (POpMHUPOBATh HanboJee

s exTrBHBIE CTpaTernu pearnpoBanus. IIporecc clieHapHOTO
aHaIu3a BKJIIOYAET: IOCTPOEHHE HECKOIbKUX aJIbTEPHATHBHBIX
BapHUaHTOB PA3BUTHS CUTYAIMH (ONITUMUCTUYECKHUH,
MIECCUMHUCTHYECKNH, 0a30BbIi1); OLIEHKY BIMSHHS BHELIIHUX U
BHYTPEHHHX (PaKTOPOB Ha KaXK/bIil CLIEHApHIi; aHAJIN3 NOCIIEACTBUN
1 PUCKOB JUIsl K&XKAO0TO BapuaHTa; BEIOOp CTpaTernu, Koropas
obecrieunBaeT HAMJIYUIIMK pe3ysbpTaT Npy Jr000M ClIeHAPHU HIIH

JIK, C3
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MHUHUMU3HUPYET BO3MOXKHBIE ToTepu [IpuMmeneHue metona
CIICHAPHEB MO3BOJISIET TIOBBICUTH 00OCHOBAHHOCTH YIIPABICHYECKUX
pelIeHnid, CBOEBPEMEHHO BBISBIISITH YTPO3bl M BO3MOXKHOCTH, a
Takxke (HOPMUPOBATH THOKUE CTPATETUH, YIUTHIBAIOIIIHE
HEOIPESIEHHOCTh OYyIIero. 3To 0COOCHHO BaXKHO B YCIOBHUSIX
BBICOKOM U3MEHYMBOCTU BHEUIHEH CPElbl U IIPU IPUHATUU
JIOATOCPOYHBIX PEHICHUI

7.3

PemeHne oqHOKpHUTEpUANBEHOM 3a0aui
ontuMu3anuy ¢ momotisto [Togdopa
mapameTpa

[onx6op mapamerpa (Goal Seek) — nncTpyment Excel mus
peLIeHHs OTHOKPUTEPHAIBHBIX 3aa4 ONITHUMH3AINH, KOTIa
TpeOyeTcsi HalTH TaKoe 3HAUYCHUE BXOJHOTO MapaMeTpa, Ipu
KOTOpOM (opmya (meneBast GyHKIHS) MPUMET 3aJaHHOE 3HAUYCHHE.
Hcnone3yeTcs Uil MOUCKa ONTUMAIIBHOTO PELICHHS ITPU OTHOM
KPUTEPHH ¥ 33J]aHHBIX OTPAaHUYCHHSIX.

JIK, C3

7.4

Perenne MHOTOKpUTEPHATIBHBIX 3aa4
ONTUMH3AIMU C UCIOIb30BAHUEM HAACTPONKHU
ITouck pemenust

Hancrpotika «ITouck pemenus» (Solver) B Excel — morHblit
UHCTPYMEHT JIJIsSL PeIIeH s 33/1a4 ONTHMHU3AIIMH, B TOM YHCIIE
MHOTOKpHUTEpUaIbHBIX. OHa IO3BOJISIET HAXOAUTh ONTHMAJIbHBIC
3HAYEHHUs 11eJIeBbIX (PYHKIMII IPU HAIMYHUU HECKOJIBKUX
HEepEeMEHHBIX U OIPaHUYEHHH, UCTIONb3Ysl METObI IMHEIHOTO,
HEJIMHEIHOTO M LIeJIOYMCIIEHHOTO NPOrPaMMHUPOBaHUSI

JIK, C3

7.5

Wmmnopt BHemHUX maHHBIX: Web, Access,
Text.

VIMIIOPT JaHHBIX — 3TO MPOIECC 3arpy3Ku HHGOpMAITUH U3
BHEIIHUX UCTOYHUKOB (Web, Access, TekcToBEIe (haitibr) B Excel
win Access JUisl MOCIEAYIOIIEro aHanm3a u 0o6padborku. Takoi
OJIXO/] TO3BOJIIET ABTOMATU3UPOBATh PabOTy € OOJIBIIMMU
00bEMaMH TAaHHBIX U U30€kKaTh PYYHOTO BBOJIA.

JIK, C3

Pasnen 8

Microsoft Office
Excel. O6paboTka
BHEIIHUX 0a3 JaHHBIX

8.1

3ampocs! (Microsoft Query) x BHEIITHIM 0azaM
nmaHHeIX: Access, Excel.

Microsoft Query — MHCTPYMEHT AJIsI CO3/1aHUS U BBIOJIHCHUS
3alpOCOB K BHEIIHUM 0a3aM JTaHHEIX (Access, Excel, TekcToBbIC
¢aitmer, SQL Server u np.) Hemocpencteerno u3 Excel. On
M03BOJISIET BBIOUPATH, (PUIIBTPOBATH U COPTUPOBATH JIAHHBIE, &
3aTeM UMIIOPTUPOBATH PE3YJIbTAThI JAJIsl JalibHEHIIero aHanmu3a
OCHOBHBIE BO3MOXXHOCTH

JIK, C3

Pasnen 9

IIpoBenenre aHanu3a JaHHBIX

9.1

IlocTpoeHue rucTorpaMMsl, OTpaXKarolen
KOJIMYECTBO 3JIEMEHTOB B KapMaHax.
I'mcrorpamma no Crepmxkecy. uarpamma
paccesiHus, quarpamma pasmaxa. [Ipasuno
Ma)KOPaHTHOCTH

I'ucrorpamma — 3TO CTONIOMKOBAs AUATPaMMa, TIE KaxKIbIi
cronberr (kapMaH) OTpa)kaeT HHTEPBAJ 3HAUCHHIA, a BBICOTA —
KOJIMYECTBO 3JIEMEHTOB, ITOTABIINX B 3TOT HHTEpBaj. B Excel
THCTOTPaMMy MOXKHO IIOCTPOMTH C IIOMOIIIBIO HaacTpolku «Ilaker
a”anuzay Wi Bpyunyto uepes ¢pynkuo YACTOTA(). dns
KOPPEKTHOTO MOCTPOEHUSI BaYXKHO OMPEJEIUTh KOJIUIECTBO

JIK, C3
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HMHTEpBAJIOB (KApPMAHOB), UX IIUPUHY U TPAHHUIIBL.

9.2

Briopocsl. [Iponycku. [Toaxome1 1 METOIBI
00paboTku omnbok. MeTtozp! yaaneHus
BEIOpPOCOB. MeTOo/IBI yIalieHHs Ty CTOT.

Bri6pockr BeIOpockl — 3T0 3Ha4eHHs, KOTOPHIE 3HAUUTEIEHO
OTJINYAIOTCS OT OCHOBHOM MacCCHhl IAHHBIX U MOTYT MCKaXaTh
pe3yibrarhl aHaianza. OHU MOTYT BO3HUKATh M3-3a OIIHOOK cOopa,
BBOJIa WM OBITh PEIKUMHU, HO PEATLHBIMH COOBITHSIMU. [171s1
00pabOTKH BBIOPOCOB MPUMEHSIOT: Y TaJICHUE BEIOPOCOB —
UCKITIOUEHHE 3HAYCHU, BHIXOJSIIUX 32 ONpPe/eIEHHbIE TPaHUIIbI
(manpuMep, 3a IpeAensl 3 CTAaHAAPTHBIX OTKIOHEHUH MIIH 1O
kputepuro IQR). 3amMeHa BEIOPOCOB — MOJICTAHOBKA BMECTO

aHOMAaJIbHBIX 3HAYCHUU CpeaAHCro, MEIMaHbl UK APYTIUX CTaTUCTHK.

[IpeobpazoBanue NaHHBIX — JIOTapHU(PMUpPOBAHIE, HOPMATH3ALHS U
JpyTHe METOIbl, CHIKAIOIINE BIMIHUE SKCTPEMAJIbHBIX 3HAYCHUH

JIK, C3

Paznen 10

MopenupoBanue

10.1

AHanu3 BpeMeHHBIX psiioB. CTallHOHApHOCTh
BPEMEHHBIX PsI0B. MeTOABI U MOJCITH
MIPOTHO3UPOBAHUS

BpemeHHOMH ps — 3TO NOCNEN0BAaTENbHOCTh JAaHHBIX, H3MEPEHHBIX
yepe3 paBHbIE IPOMEXKYTKH BpeMeHH. AHAJIN3 BPEMEHHBIX PAIOB
HalpaBJIeH Ha BBIABICHUE 3aKOHOMEPHOCTEH (TpeH/, Ce30HHOCTb,
IUKJIXYHOCTD, IIIyM) M IOCTPOEHHE POTHO30B Ha OymyIee.
OCHOBHBIE 3Talbl: BU3yaTH3alKs, 1eKOMIIO3UIIHS, IIPOBEpKa
CTAallMOHAPHOCTH, BEIOOP U IIOCTPOEHUE MOJIENH, OI[eHKa KauyecTBa
nporHo3a. CTalmOHAPHOCTh BPEMEHHBIX PSIOBMETOBI M MOJIEIH
MIPOTHO3UPOBAHUS

JIK, C3

10.2

[MocTpoenne prHAHCOBOI MOIETH

duHaHCOBas MOJIENIb — 3TO U(POBOH MHCTPYMEHT (Yalle BCEro B
Excel mmu Google Sheets), KOTOpBIH TO3BOJISIET CIIPOTHO3UPOBATH
(MHAHCOBBIE PE3yJIBTATH ON3HECA MIIM IPOEKTa HAa OCHOBE Habopa
JONYIIEHUH ¥ B3aNMOCBS3aHHBIX pacuéToB. OHA CIyKUT UL
TIPUHSTHUS YIIPABICHYECKUX PEIICHNH, OLICHKH EePCIICKTHB,
TIPUBJICYEHHS MHBECTHIINH U IUTAHUPOBAHMS pa3BUTHs. OCHOBHbIE
65oxu (puHaHCOBON Mozen. CTPyKTypa U IPUHIMITEI TOCTPOCHHUS.
IIpumeHenue

JIK, C3

* - 3anomnHsetcs Toubko o QUHOW dbopme obyuenust: JIK — rexyuu, JIP — nabopamopuvie pabomul; C3 — npaxmuueckue/cemunapcrue 3aHamusl.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

CrnenuajJu3supoBaHHOe
yueOHOe/1abopaTopHOe
odopynoBanmue, [10 u
MaTepHaIbI 1JIs1 0CBOECHHSA
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Tun ayauropun OcHamenue ayiuropuu

AynuTopust U IPOBEICHUS 3aHITUI
JIEKIIMOHHOTO TUIIA, OCHAIIIEHHAS
JlekioHHast KOMILIEKTOM CIEIMaTu3UPOBAHHON MeOeIH;
JIOCKOM (9KpPaHOM) U TEXHHUYECKUMU
CpeACTBaMHU MYJIbTUME/INA TIPE3CHTAIHH.

Aynutopus Ui IPOBEICHUS 3aHATHI
CEMHUHAPCKOI'0 TUIIA, TPYIIIOBBIX U
VHJIUBUYaTbHbBIX KOHCYJIbTALUMA, TEKYIIETO
KOHTPOJISL U IPOMEXYTOYHON aTTeCTallUu,

Cemunapckas
OCHAIIIEHHAs] KOMIUIEKTOM
CHeIHaTM3UPOBAHHON MeOeH 1
TEXHUYECKUMH CPEJCTBAMU MYJIbTUMEINA
Mpe3eHTalMi.
AyauTopus JIsl CaMOCTOSATEILHON padOThI
Tns oOyJaromuxcst (MOKeT UCTIONIB30BaThCS AJIs
. | MpoBeIeHNs CEeMUHAPCKUX 3aHATUN U

CaMOCTOSITEIIbHOU .

KOHCYJIbTaIM ), OCHAIIIEHHAS! KOMILIEKTOM
paboThI

CHeIUaTu3UPOBAHHON MeOen U
KoMnbroTepami ¢ gocrynoM B OUOC.

* - ayIUTOPHS AJIS1 CAMOCTOSITEIbHOM paboThl oOyuatommxcs ykaseiBaercss OBA3ATEJIBHO!

7.  YUYEBHO-METOJUYECKOE ¥ WH®OPMALMOHHOE OBECHEYEHME
JTUCLMILIMHBI

OcnosHas tumepamypa:
1. Aitzex, M.I1. Borunucnenus, rpaduku u ananus nanasix B Excel 2010. Camoyuutens /
M.II. Aizek. - CII6.: Hayka u Texnuka, 2013. - 352 c.
2. bunn Jxenen, Maiikn Anekcanaep. Coanbie Tabnuisl B Microsoft Excel 2013.
HN3narenscTBo Bunmssamc, 2017.— 448 c.
- Kosnos, A.}O. Cratuctrueckuii ananu3 JaHHbIX B MS Excel: YueOHoe mocoOue
/ A.1O. Koznog, B.C. Mxwurtapsia, B.®. lllumos. - M.: UHOPA-M, 2013. - 320 c.
- MupkuH, b.I'. Beenenue B ananu3 ganHbIx: Y4eOHUK U pakTukyM / B.I'.
MupxkuH. - JIro6episi: FOpaiit, 2016. - 174 c.

Jlononnumenvuasn rumepamypa:
1. T'opsunosa E.P. Tlpuknaaapie METOABI aHANIM3a CTATUCTHYECKUX JIAHHBIX: Y4eOHOe
nocobue / E.P. I'opsunoBa, A.P. Ilankos, E.H. [lnaronos. - M.: U/ I'Y BIII3, 2012. — 310 c.

2. Jleckoset, }0. Ananu3 6onbpmux Habopos nanubeix / 10. Jleckosen, A. Pamkapaman. -
M.: JIMK, 2016. - 498 c.
Pecypcwr ungopmayuonno-menekommyHurayuonHou cemu « nmepnemy»:

1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
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Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnekTponHo-6ubnmnoreunas cucrtema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Onbnuorexa onnan» http://www.biblioclub.ru

- OBC «IOpaiit» http://www.biblio-online.ru

- OBC «KoncynbranT cryaenra» www.studentlibrary.ru

- OBbC «3nannym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Hayxomerpudeckas 6a3a nanubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 05t cCAmMoCcmosamenbHou pabomol 0OYUaAOWUXCL NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nekuuii mo TuCuMIUIMHE « AHAJIU3 JaHHBIX.

* - Bce yueOHO-METOMYECKHEe MaTepHuajbl s CaMOCTOSATENIbHOW paboThl 00yYarOLINXCs
pa3MenarTcs B COOTBETCTBUHU € JEMCTBYIOIUM HOPsAKOM Ha cTpaHule aucuuiuinasl B TYHUC!

18



PA3PABOTYUK:

baxanosa Csernana

BanepreBna
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
ITomonwko I1aBen
Muxaitnosud [M]
3aBenyromuii kadeapoit 3aBeAyronmi kKadenpoit
Honoscnocmo BYIT ITloonucw @amunus U.0.
PYKOBOJUMTEJD OII BO:
Ounmunmnos Brnagumup
ITpodeccop MuxaitinoBud
Honxcnocmo, BYTT Ioonuce Damunus U.0.

19



