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1 Hean, niianupyemMble pe3y/ibTaThl 00y4eHHUs 110 AUCHHUILIMHE (MOLYJII0)

Lenpto ocBoeHHss aUCHUIUIMHBL «KOMIBIOTEpHBIA  aHamM3 JTAHHBIX»  ABJSETCS
(GhOpMHpPOBaHHE TEOPETUUYECKUX M MPAKTHYECKUX KOMIIETEHIIMH B O0O0JIACTH IEJIOCTHOTO
MpEeACTABICHUS, TOHUMAHUsI MECTa U POJIM, a TAKXKE MPUMEHEHHS] METOJIOB CTATUCTUYECKOTO
aHalM3a JaHHBIX, a TaKKe OOydeHHEe CTYJECHTOB COBPEMEHHBIM IMPOTPAMMHBIM CPEICTBaM, B
KOTOPBIX peaTn30BaHbl MOAYIIH, OCYIIECTBIISIONIME PEIICHNUE 3a/1a4 aHAIN3a JaHHBIX.

3ajaun TUCIUTIIINHBIL:

- 5ath OakalaBpaM TCOPETHUYECKHUE OCHOBBI IO CIIEKTPY HamOOJee pacipOCTPaHEHHBIX
CTATUCTUYECKUX METOJIOB aHAJIM3a JIAHHBIX U YCIIOBHM X TPUMEHEHUS,

- JaTh OCHOBBI KOJUYECTBEHHBIX METOJOB OICHKA aJeKBaTHOCTM M TOYHOCTH
MOCTPOEHHBIX MOJEIIEH;

- TIPUBUTH HABBIKA U YMEHHS MPAKTUYECKOTO MPUMEHEHUS] KOMIBIOTEPHBIX TEXHOJIOTUM
NPy aHAIW3€ W TMPOTHO3ZUPOBAHHH COIMATHHO-DKOHOMHYECKUX TOKa3zareseld (MoCTpOoeHHE
JIMHEWHBIX W HEJMHEMHBIX MOJEJIEH NPOTHO3UMPOBAHMS HAa OCHOBE PErPECCHOHHOIO AHAIIN3A,
OIIEHKA X MapaMeTpPOB, PacuéT BCEX HEOOXOMMBIX CTATUCTHK IS aHAJIM3a MOJIeTieH);

-U3y4E€HHUE KOHIIENIIMU U TEXHOJIOTUY COBPEMEHHOTO aHAIN3a JAHHBIX HA KOMITBIOTEPE;

-U3y4CHHE TMPUHIMIIOB pPadOThl TPOTPAMMHBIX CpPEICTB, MPEIHA3HAYCHHBIX IS
CTATUCTUYECKOTO aHAJN3a JIAHHBIX;

-U3y4E€HHUE COBPEMEHHBIX BU3YAIbHBIX METOJIOB aHAIN3a IAHHBIX U UCTIOJIb30BAHUS UX JIJIS
CTATUCTUYECKOTO BBIBOJA M (POPMYIUPOBKH TUIIOTE3 O CTPYKTYPE JAHHBIX;

-BbIpabOTKAa YMEHUSI CAMOCTOSITEIHHOTO PENISHUs 3a7a4 10 BHIOOPY METOJIOB aHaJIN3a B
MPAKTUYECKUX CUTYyaIHsIX;

-IIOJIyYCHHE HABBIKOB TNPUMEHEHUS IPOTPAMMHBIX CHCTEM; MpPEAHA3HAYEHHBIX IS
CTaTUCTUYECKOTO aHAJIN3a JaHHBIX, & TAaKXE TECTUPOBAHMU MNPOrPAMMHBIX MOJIYyJIEH Ha
MO/IENIbHBIX JIaHHBIX;

- U3y4eHHE PHIHKOB MPOTrPAMMHOT0 OOECTIeueHus 110 aHAIN3Y JaHHBIX;

- obecrieunTh OakajmaBpaM TIPOYHOE U OCO3HAHHOE JKEIaHHE BJIANETh CHUCTEMOU
KOMIMBIOTEPHBIM aHAM3 JTaHHBIX, CIOCOOCTBYIOMIEH WX MPOGECCHOHATBHOW YCIEIIHOCTH |
BOCTpeOOBaHHOCTH Ha PBIHKE TPYAA.

[InanupyeMbIMu pe3yiabTaTaMu 00y4eHHUs MO AUCHUIUIMHE (MOIYIIO), SIBJISIOTCS 3HAHMUS,
yMeHHUsI, HaBbIKU. [lepeueHp MIaHupyeMbIX pe3yabTaTOB OOy4YeHHs MO TUCHUILUIMHE (MOJIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMHU pe3ylibTaTaMU OCBOCHHUSI 00pa30oBaTENIbHOM IMPOrpaMMBl,
npejcTaBieH B Tadnuue 1.

Tabmuma 1 — Komnerenun, popMupyemMbie B pe3yibTaTe U3ydeHUs JUCUUTIIUHBI (MOTYIIs)

PesynbpTaThl 00y4eHHS 1O AUCHUILUINHE
Kon n Konu
HazBanue thopmynmupoBKa
OIIOII BO, (opmynupoBka HHAUKATOpa Koz
COKPAIUCHHOE | yommeTenmmu JOCTI)KEHHA pe3yib DopMynHpoBKa pe3yibTaTa
KOMIETEeHIIHU
Tara
43.03.02 YK-1: YK-1.88: PI1 3HaHKEe | OCHOBHBIC MPUHIIUIBI PAOOTHI C
«Typuzm» Crocoben Obnanmaer OHJIAH-CepBUCAMH 110 cOOpy
(b-TY) OCYIIECTBIIATh | CHCTEMHBIM JTAHHBIX B TI00aTHHBIX
TIOHCK, MBIIIICHUEM, KOMIIBIOTEPHBIX CETSX
KPUTHYECKHH MO3BOJISIOIINM B PJ110 HaBeik | paboraTh ¢ GonpmmmMu o0beMaMu
aHaIn3 " npo¢ecCHOHANBHOM peabHBIX JTaHHBIX
CHHTE3 NESATCIIBHOCTH PJ12 3HaHWe | BO3MOKHOCTH HamOojee
HH(OPMAILMH, | HCIIONB30BATH pacnpocTpaHEHHbIX OHIaiH-
MPUMEHSATb MaTeMaTH9YECKHe CEPBHCOB MO COOPY TAHHBIX B
CHCTEMHBIH METOABI 1 TII00aJIbHBIX KOMITBIOTEPHBIX
TIOAX O, JISt HWHCTPYMEHTBI IS CETSIX




peuieHus NPOBEECHUS Pa3 3HaHUE | BO3MOXHOCTEH

MIOCTABJICHHBIX | KPUTHYECKOTO MHCTPYMEHTANIBHBIX CPEJl aHAIN3a

3a1a4 aHaJIM3a CUTyallni, Y U3BJICUEHUs 3HAHUH
MOJIEIMPOBAHUA U P14 | YMeHnue | mpuMeHATh METOIBI aHAIH3A
MIPOTHO3UPOBAHUS JAHHBIX JJIS UCCIIEIOBAHUS
pa3BUTHA JeATeNbHOCTH OpraHu3aluil U B
IPOLECCOB U JPYTUX NPAKTHIECKUX CUTYalUsIX
ABJICHUH PS5 | YMenue | paboraTh ¢ OONBIIHMH 00bEMaMU

nHdopmanun

PI7 | Ymenue | co3maBaTh aHAIMTHYECKHE OTUYETHI,
Ha OCHOBE COOpaHHBIX JIAHHBIX B
TITO0ATEHBIX KOMITBIOTEPHBIX
CeTsIX

P/I8 HaBrik | opraHHM30BBIBaTH ONMPOCHI B CETH, C
UCIOJIb30BaHUEM KOMM yHHUKaIH
B COLHAJIBHBIX CETSIX

P19 HaBrixk | Bramenus MeTomaMu
TPYIITUPOBAHHUS, KITaCCUPUKAIIN
JIaHHBIX

B mporecce ocBoeHHs AMCHMIUIMHBI PEHIAIOTCS 3aJa4dl  BOCIUTAHHUS TapMOHUYHO
Pa3BUTOM, MATPUOTUYHOM W COIMAIIBHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAJWUIIMOHHBIX
POCCUNCKHX TYXOBHO-HPABCTBEHHBIX M KYJIBTYPHO-UCTOPUUYECKUX IIEHHOCTEH, MPEICTaBICHHBIE
B TaOmuue 1.2.

Tabmuna 1.2 — IleneBbie OpUEHTHPHI BOCTIUTAHHS

BocnuraTtenbHbIe 321241 ®opmupoBanue HeHHOCTeH IlesieBbIe OPHEHTHPDI

<I>0panOBalme rpamnancxoﬁ MO3UIUH U MAaTPUOTU3IMA

Bocnuranue yBaxxenus k Konctutynuu u

NI Co3ujatenbHbIi T UCLUITMHUPOBAHHOCTh
3akoHaM Poccuiickoit @enepanuun A pya A p

DopMuUpOBaHME TYXOBHO-HPABCTBEHHBIX LIECHHOCTEH

Bocnuranue YYyBCTBa Jojra u

. Bzanmomnomonis u
OTBETCTBEHHOCTH II€pe]] CEMbEH U

I'HOKOCTH MBIILIEHHUS

B3aUMOYBa)KEHNE
0011eCTBOM e
DopMUPOBAHME HAYYHOT0 MUPOBO33PEHUS U KYJAbTYPbl MbILLLJICHUS

Pa3BuTHe MO3HAaBaTENHHOIO HHTEPECA U BeIcokue HpaBCTBEHHBIE

AKTHBHAS KU3HEHHAS TIO3ULIUS
CTPEMJIEHHA K 3HAHUAM uzeansl

@®opMHupoBaHHE KOMMYHUKATHBHBIX HABBIKOB U KYJIbTYPHbI 001EeHH S
DopMHUpOBaHIE HABBIKOB ITYOJIUIHOTO Bzaumonomors u
. NuauBuayanbHOCTh

BBICTYIICHUS M NIPE3CHTAINU CBOUX UIEH B3aMMOYBa)KEHNE

2 MecTo qucuumiaunbl (MoayJsi) B crpykrype OITIOII

Huctumrna « KoMIbIOTEpHBIN aHAINW3 AaHHBIX» OTHOCHUTCS K 6a3oBoit yactu «bioka 1
JMcUuIuIMHBL (MOAYIN)» YIeOHBIX MJIAHOB



3. O0beM qUCHHMNJIMHBI (MOYJIs1)

O0bveM auCHUIUIMHBL (MOIYJIsl) B 3a4EeTHBIX EAMHUIAX C YKa3aHHEM KOJMYeCTBa
aKaJIEeMUYECKUX YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommmucs (M0 BHAAM
y4eOHBIX 3aHATHI) M HA CAMOCTOSITEIILHYIO pabOTy, IPUBEACH B TaOIUIIE 2.

Tabmuma 2 — O6mas TpyA0eMKOCTh JUCIHILITNHBI

Tpyno- O06BbeM KOHTAKTHOM paboThI (Yac)
€MKOCTb
Cemectp
HasBanue dopma Yacts (0D0) Breay- Dopma
OIlOoIT o0yue- WM KypC AynuropHast YA CPC arrec-
VII TOpHas
BO HUs (390, GE) Beero Taluu
03®0) o
nex. | mpak. | mal. A KCP
430302 1 350 | B1B 2 2 9 o | 8 [ o[ 1] o] es 3
Typusm

4 CTpyKTYypa U coiepKaHue TUCUMILTUHBI (MOTYJIs1)

4.1 CTpykTypa IMcUMILTUHBI (MoayJs) ajst 300

TemaTnuecknii TUTaH, OTPAKAIONIUN COACpPKAHWE MUCHUILIMHBI (TIEpeueHb pa3AeiioB H
TE€M), CTPYKTYPUPOBAHHOE TI0 BUJIaM YICOHBIX 3aHATHUN C YKa3aHUEM X 00BEMOB B COOTBETCTBUH
¢ y4eOHBIM IJIaHOM, TIpHBEACH B Tabmuie 3.1

Tabnuna 3.1 — Pa3nensl TuCHUIUIMHBL (MOIYIS), BUABI y4eOHOUM AEATEIbHOCTU U (POPMBI
TEeKyIero KoHTpoJist 1 3P0

Kon pe- Kon-Bo yacoB, 0TBeIcHHOE Ha Dopma
Ne HasBanue Temsl 3ynbTaTa P
Jlex IIpaxr JIa6 CPC TEKYHIEro KOHTPOJIsS
00yUeHUsI
MHoromepHsbie BBIOOPKH. TEOpEeTUYECKUHONpOcC,
1 | IlpenBapurenbHBIHaHATI3 0 2 0 8 OTYET MO
MHOTOMEPHBIX JaHHbIX npakTHyeckoiipaboreNel
MeTo/pl MOZIETMPOBAHUS TEOPETHYECKHHONPOC,
2 y P 0 2 0 10 | oruermo
CITy4alHbIX BEJTMYUH .
npakTHIecKoipadoreNo2
TEOPETUIECKUIOIIPOC,
PobGacrHoecratucruueckoe
3 0 2 0 12 OTHYET 110
OLICHUBAHHUE .
npakTHIecKoipadoreNe3
TEOPETUIECKUIOIIPOC,
MeTo/pl CTaTUCTHYECKOTO OTHYET 110
4 | oueHMBaHHUS U CPABHEHUS 0 2 0 10 npakTudeckoiipaboreNed,
BBIOOPOK UHAUBHAYAJILHOE
JIOMAIlIHEee 3aJaHKe
Henapamerpuueckue MeTobI TEOPETHIECKHU OIpocC,
5 | mpoBepku omHOpPOAHOCTH 0 0 0 8 OTYET IO MPAKTUYCCKOI
BBIOOPOK paboreNe5
TEOPETHIECKHUI OIpocC,
6 | JducrnepcroHHbI aHAIN3 0 0 0 6 OTYET IO MPAKTUYCCKOI
paboreNe6
TEOPETUYECKUH OIIPOC
Mertozbl 00pabOTKH PaHTOBBIX P poc,
7 0 0 0 4 OTHET IO MPAKTUYECKOI
JAHHBIX
paboTeNe7
TEOPETUIECKUH OIpOC,
8 | KomnoneHTHbI# aHanm3 0 0 0 2 OTHET IO MPAKTUYECKOI
paboTeNe8
TEOPETUIECKUH OIpOC,
9 MeToa61 MHOTOMEPHOI 0 0 0 3 OTUET MO NPAKTUYECKON
KJIacCU(UKAIHS JaHHBIX paboTteNe9, koHTpOIBHAS
pabora
Hroro no raéune 0 8 0 63




4.2 Conep:xanue pa3aesioB U TeM AUCUUIIMHBI (Moay.s) aas 3P0

Tema 1 Mnozomepnuie svibopxu. IIpedsapumenbHulilanaiuz MHO2OMEPHLIX OAHHBIX.

Conepxanne TeMbl: Ilpenmer, nenu u 3ama4v TUCHUIUIMHBL AHanu3 JaHHBIX. [LIkamer
u3mepenuit. [IpeoOpasoBanre MPU3HAKOB, U3MEPEHHBIX B PA3HBIX IMKAJIAX. XapaKTePUCTUKU
MPU3HAKOB, PACCUMTHIBACMBIC B IPEIBAPUTEIILHOM aHaim3e. | 'padudeckoe mpeacTaBlIeHUE
TAHHBIX. .

@opMBI ¥ METOJBI TPOBEICHHS 3aHITUN IO TeMe, MPUMCHSICMbIe 00pa30BaTCIIbHBIC
TEXHOJIOTUH: TIPAKTHYECKOE 3aHATHE, METOJI KOOTIEPATHBHOTO 00YUCHUSI.

Byl caMOCTOSATEIBHON MOATOTOBKH CTYICHTOB 110 TEME: MOJATOTOBKA K TEOPETHUECKOMY
OTIPOCY, MMOJTOTOBKA K MPAKTHYECKOMY 3aHSATHIO, TIOJTOTOBKA OTYETA 110 TPAKTHYECKON padoTe.

Tema 2 Memoovl moOeruposaHus Ciy4atiHblX 8elTUUUH.

Copnepxanue Tembl: MeTos HepaBHOMEpPHOH pyneTku. Meroa oTOpakoBKH. BhICTphIif
Ccroco® MOJeNMpOBaHMUs OJHOMEPHOTO HOPMAJIbHOTO pachpesneneHus. MoaenrpoBaHue
MHOTOMEPHOTO HOpMaJIbHOTO pactpeaenenus. CrnocoOsl reneparuu gaaHsix B EXCEL. Metoabt
Pa3MHOKEHHSI BHIOOPOK.

@®opMBl M METOJbl NPOBEICHUS 3aHSITUN IO TeMe, MpPUMEHseMble 00pa3oBaTelIbHBIC
TEXHOJIOTUU: PAKTUYECKOE 3aHATHE, METO]T KOOTIEPAaTUBHOTO 00YyUEHUSI.

Buel camocToATENbHOM MOATOTOBKYU CTY/IEHTOB 110 TEME: MOJATOTOBKA K TEOPETUUECKOMY
OTIpOCY, MOJArOTOBKA K MPAKTHYECKOMY 3aHSATHIO, IOJATOTOBKA OTYETA 110 MPAaKTUYECKOM padoTe.

Tema 3 Pobacmnoecmamucmuyeckoe oyeHu8anue.

Conepxxanne TeMbl: ['pyObie OMMOKA M METOJBI WX BBISBICHHS. MeTObI BEIYHCICHUS
YCTOMYMBBIX CTATUCTUYECKUX olleHOK: [lyankape, Bunzopa, Xybepa. .

dopMBl ¥ METOJBI TPOBEACHUS 3aHATHH IO TEeMe, NMPUMEHSEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH: TTPAKTUYECKOE 3aHITHE, METO] KOOTIEPATUBHOTO O0yUYCHUSI.

Bupl caMoCTOSITEIBHOM TIOITOTOBKHU CTYJCHTOB TI0 TEME: TMTOATOTOBKA K TEOPETUUECKOMY
OTIPOCY, MOJATOTOBKA K MTPAKTUYECKOMY 3aHATHIO, TTIOJrOTOBKA OTYETA M0 MPAKTUUECKON padoTe.

Tema 4 Memoowvi cmamucmuyecko2o oyeHUu8aHUsi U CPasHeHUs 8blLOOPOK.

Copepxanne tembl: CTaTUCTHYECKHE THIOTE3bl B aHalu3e JaHHBIX. [loaronka
BEPOSITHOCTHBIX paclpe/ielieHuil K pealnbHbIM JaHHBIM. [IpoBepka runores o paBeHCTBE BEKTOpa
CpeIHUX 3HAYCHHH MOCTOSIHHOMY BeKTopy. [IpoBepka rumore3 o paBEHCTBE JBYX BEKTOPOB
cpennux. [IpoBepka runore3 o paBeHCTBE KOBapUAIMOHHBIX MATPHIL. .

@opMBl M METOJbI IPOBENCHHS 3aHITUN IO TeMe, MPUMEHseMble 00pa3oBaTEIbHbBIC
TEXHOJIOTUU: MPAKTUYECKOE 3aHATHE, METOJI KOOTIEPATUBHOTO 00YyUEHUSI.

Bunel caMocToATEIbHON MOATOTOBKYU CTYICHTOB 110 TEME: MOJATOTOBKA K TEOPETUIECKOMY
OTIPOCY, MOJArOTOBKA K MPAKTHUECKOMY 3aHSATHIO, IOJTOTOBKA OTYETA 10 MPAKTUYECKOU padoTe.

Tema 5 Henapamempuueckue memoovl nposepKiu 00HOPOOHOCHU 8blOOPOK.

Copepxanne Tembl: U-kputepuit ManHa-Yuthu (Bunkokcona).

@opMBI U METOJBI MPOBEICHHS 3aHATUNH TO TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTUU: MPAKTUYECKOE 3aHATHE, METOJI KOOTIEPATUBHOTO 00YyUEHUSI.

Busbl camocTOSITENIBHON OATOTOBKHU CTYAEHTOB IO TEME: MOATOTOBKA K TEOPETUUECKOMY
OTIPOCY, MOATOTOBKA K MPAKTUYECKOMY 3aHSTHIO, TIOJTOTOBKA OTYETa MO MPaKTUIECKoi paboTe,
BeinoaHerue NJ13.

Tema 6 [ucnepcuonnviii ananus.

Cognepxanne Tembl: MaTtemaruueckas wmojenb. DOpMbl TPEICTABICHUS JAHHBIX.
Cocrasmsromue aucnepcun. [IpoBepka runoressl ¢ momoiisio F-kputepus. .

@opMBI M METOJBI TPOBEICHHS 3aHITUN IO TeMe, MPUMEHseMble 00pa30BaTEIbHbBIE
TEXHOJIOTHH: MPAKTUYECKOE 3aHITHE, METO]] KOOIIEPATUBHOTO OOyUECHHUSI.



Buel caMocTOoATENBHOM IOATOTOBKYU CTYIEHTOB 110 TEME: IIOJATOTOBKA K TEOPETUUECKOMY
OTIpOCy, OJArOTOBKA K MPAKTUYECKOMY 3aHITHIO, TOJATOTOBKA OTUYETA IO MPAKTUYECKOH padoTe.

Tema 7 Memoowi 06pabomxu panco8vlx OAHHbIX.

Conepkanue TeMmbl: V3MepeHHEe CBSI3U MEKIY ABYMS JAMXOTOMHBIMH TEPEMEHHBIMH.
KoadummenT accormanuu FOna. Panrosas koppesiiusi. Kputepuii 3HaKOB. .

@dopMbl U METOJBI IMPOBEACHUS 3aHATHH MO TEeMe, HMPUMEHSIeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: MPAKTHYECKOE 3aHATHE, METO ] KOOTIEPATUBHOTO O0yUICHHSI.

Bupl caMOCTOSATEIBHOM MOATOTOBKHU CTYJACHTOB 110 TEME: MMOJATOTOBKA K TEOPETHUYESCKOMY
OTIPOCY, TOJArOTOBKA K MPAKTHYECKOMY 3aHITHIO, TIOJITOTOBKA OTYETa 0 MPAKTHUYCCKON paboTe.

Tema 8 Komnonenmmulii ananus.

Copnepxanue Tembl: JIuHeilHas MoJenb TJABHBIX KOMIOHEHT. [lodydyeHune MaTpuiibl
BECOBBIX KOAPPHUIIMEHTOB 0 aITOPUTMY METO/Ia IIIaBHBIX KOMIOHEHT. KBaapaTuunbie popmbl 1
TJIABHBIE KOMIIOHEHTHI. .

@®opMBl U METOJbl NPOBEICHUS 3aHATUNA MO TeMe, NpUMeHseMble oOpa3oBaTelbHbIE
TEXHOJIOTUU: IPAKTUYECKOE 3aHATHE, METOJT KOOTIEPAaTUBHOTO 00YUEHUSI.

Buzbl camoCTOSITENIBHON OATOTOBKHM CTYAEHTOB IO TEME: MOATOTOBKA K TEOPETUUECKOMY
OTIpOCY, MOJArOTOBKA K MPAKTHUECKOMY 3aHATHIO, TOJATOTOBKA OTUETA MO MPAKTHUYECKOI padoTe.

Tema 9 Memoovl mHocoMepHOU Kiaccughukayus OAHHbIX.

Copnepxanne tembl: Kiaccudpukanusa 6e3 oOyueHusi. PaccrosHue mexay oObeKTaMu U
Mepa Onuzoctu. PacctosHue wMexnay kinactepamu. DyHKIMOHANBl KadecTBa pa3OHEHUS.
Hepapxuyeckue kiactep npouenypbl. MeToa K-cpeaHux.

@®opMBl M METOJbI IPOBENCHHS 3aHSITUN IO TeMe, MPUMEHseMble 00pa30BaTEbHbBIE
TEXHOJIOTUU: MPAKTUYECKOE 3aHATHE, METO/T KOOTIEPATUBHOTO 00YyUEHUSI.

Bunel camocToATENbHOM MOATOTOBKHU CTY/IEHTOB 110 TEME: MOJATOTOBKA K TEOPETUUECKOMY
OTIpOCY, MOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, TOATOTOBKA OTYETAa MO MPaKTUYECKO padore,
MMOJITOTOBKA K UTOTOBOM KOHTPOJIBHOM pabdoTe.

5 Meroauyeckue ykazaHusi AJA OOy4YAIOIIUXCH MO0 H3YYEHMI0 U PpeajnM3anuu
AMCUUIJIMHBI (MOYJIs1)

5.1 Meroauyeckue peKOMEHIANUH O0YYaIOIIMMCA MO0 M3YYEeHUI0 [IUCHUILUIMHBI M 1O
o0ecneyeHN 0 CAMOCTOSAITEIBHOW PadoThI

Jliist oGecriedeHust CUCTeMaTHYECKON U PETyIsIpHON paboThl O M3YYEHUIO JUCLUIUIMHBI U
YCIIEIIHOTO MPOXOXKICHUS TEKYIUX M IPOMEXKYTOUHBIX KOHTPOJBHBIX HCIBITAHUM CTYIEHTY
PEKOMEHyeTCs IPUIEPKUBATHCS CIIEAYIOIIEr0 NOpsIKa 00yUeHuUs:

- CaMOCTOSITEIbHO OIPENETUTh 00bEM BPEMEHH, HEOOXOIMMOT0 JJIsl MPOPabOTKH KaXKI0H
TEMBI;

- PErylsipHO M3ydaThb KaXAYyK TeMY JUCLUIUIMHBI, WCHOJb3yd pa3iauuHble (HOpMBI
WH/UBUYAJIbHOM paboThI;

- COTJIACOBBIBATH C MPETOIaBaTeNIeM BHIbI PA0OTHI O U3YYEHHUIO TUCIUILIMHBIL.

Lenbto caMoCTOATENBbHOM pabOThl CTYAEHTOB SIBIISIETCS OBJAJieHUE (yHAaMEHTAIbHBIMU
3HaHUSAMH, TPOPECCUOHATBHBIMU YMEHUSMU M HaBBIKAMU JIEATEIBHOCTH MO MPOQUITIO, OTIBITOM
TBOPYECKOM, UCCIEA0BATENBCKOMN NEATEIBHOCTH.

CamocrosTenbHas paboTa CTyIEHTa BKJIIOYAET CIEYIOIIME BHUIbI, BBINOJHSAEMbIE B
cootBercTBUHU ¢ PI'OC BO 1 pabouum yueOHBIM IIIIaHOM:

- ayAMTOpHAs CaMOCTOATENIbHAs paldoTa CTyAEHTa MOJI PYKOBOJCTBOM U KOHTPOJIEM
IIpENoJaBaTeNsd Ha IPAKTHUUECKUX 3aHATHAX. llpu mpoBeneHMM NPaKTUYECKUX 3aHATHAX



npuMeHsieTcs «MeToJ1 KOOTIepaTUBHOTO 00yYeHHs»: CTYACHTHI paboTaloT B MaJbIX rpymmax (3 —
4 yen.) HaJA WMHAMBUAYAJIBHBIMHM 33/IaHUSMH, B MPOLIECCE BBIINOJHEHHUS KOTOPHIX OHM MOTYT
coBelaTecs Apyr K apyry. Ilpenonasarens, B CBOIO ouepelb, HaOIOAaeT 3a pabOTON MajbIxX
TPYI, a TAKXKE MMOOYEPETHO PA3bACHSICT HOBBIM Y4eOHBIN MaTepHal MaJbIM TpynaM, KOTOpbIe
3aKOHYMJIM paboTaTh HAJ UHIUBHIYAIbHBIMH 3aJaHUSIMU TI0 TIPEABLAYILIEMY MaTepHay;

- BHEAyJIUTOpHAsi CaMOCTOATEIbHasl padoTa CTyAEHTa MOJ PYKOBOJCTBOM U KOHTPOJIEM
IIpenoiaBaTelis: U3y4eHnEe TEOPETUUECKOr0 MaTepraa, MoAroTOBKA K MPAKTUYECKHUM 3aHATHSM.

KonTpoiib ycrieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBHM C PEUTUHIOBOM CHUCTEMOM
OILICHKH 3HaHUHU cTyaeHToB. OlLieHKa Mo aucuuIuiee onpenaensercs no 100-6anpHOM miKane Kak
cyMMa 0atoB, HAOpaHHBIX CTYACHTOM B pe3yibTaTe paboThl B ceMecTpe. Pactipenenenue 6aios
JIOBOJUTCS JI0 CTYJIEHTOB B Hauaje ceMecTpa.

bannamu oueHuBaeTcs TOCELIEHHE 3aHATUN, TEOPETUYECKHE OINpPOChl, OTYET IO
MPaKTUYECKON paboTe, BHINOJIHEHNE UHINBUYalbHOTO 3a/1aHuUsl, UTOTOBasi KOHTPOJIbHAs padoTa.

OcHoBHOM (OpMOI TPOMEKYTOUHOTO KOHTPOJISI YPOBHS MOJATOTOBKU CTYAEHTOB SIBISIETCS
¢ depeHInpoBaHHbIN 3a4€T, KOTOPBIA MPOBOAUTHCS B (POPME KOHTPOIBHON pabOTHI.

5.2 OcoOenHocTH oOpraHu3anuud OOy4YeHHsl [JIf JMI € OrPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbS U HHBAJIH/IOB

[Tpu HE0OX0AMMOCTH 00YYaIOIIMMCS U3 YUCIIA JIUL] C OTPAHUYEHHBIMU BO3MO XKHOCTAMU
3/I0pPOBbsSI U MHBAINUJIOB (110 3asBJICHHIO 00YJaroIIerocs) npeaocTaBisieTcs yueoHas
nH(popmMalys B JOCTYMHBIX (POPMax C yI€TOM UX HHAUBUAYAIbHBIX CUXO0(DU3HUECKUX
0COOEHHOCTE:

- JI7Is1 JIWII C HApYIICHUSIMU 3PEHUS: B TTIe4aTHOU (popme yBennueHHBIM mpudTom; B hopme
ANIEKTPOHHOTO  JIOKYMEHTa;  HMHIWBHUAyaJlbHbIE  KOHCYJIbTAllAM  C  HIPUBJICUYCHHEM
TUIOCYPIOTIEPEBOTUNKA; MHANBUIYATbHBIC 3a[aHUs, KOHCYJIbTALUU H JIP.

- JUTS JIVIT C HAPYIICHUSIMU CITyXa: B IeYaTHOH (hopme; B PopMe SJIEKTPOHHOTO JOKYMEHTA,
WHIMBHUIYAIbHBIC KOHCYJIBTAIlMM C MPHBICYCHUEM CYpPAONEPEBOIUNKA; WHIANBUIYATbHBIC
3aJjaHus, KOHCYJIbTALUHU H JIP.

- JIJ151 JTAI C HApYIICHUSIMU OTIOPHO-JIBUTATEIBHOTO allapara: B meyatHoi opme; B popme
AJIEKTPOHHOTO JJOKYMEHTA; WHAUBHyalbHbIC 3a/IaHHsI, KOHCYJIbTAIIMH U JIP.

6 ®oHI OLEHOYHBIX CPEACTB JI MPOBEIeHUs TEKYLIEero KOHTPOJISI U MPOMEKYTOYHOM
arrecTauuy 00y4arommxcs Mo JUCHUILIHHE (MOIYJII0)

B cootBerctBun ¢ TpeboBanusimu PI'OC BO pans arrectanuu oOydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHANBHBIX JOCTIDKEHUN IUIAaHUPYEeMbIM pe3ylbTaTaM oOOydeHUs IO
TUCHUILTMHE (MOJIYII0) CO3aHbl (POH/IBI OIEHOYHBIX CPEACTB. THUIOBbIE KOHTPOJIBLHBIE 3aaHMUs,
METOJMYECKUE MaTepUalibl, ONPEACISIIONUME MNPOUEAYPbl OLEHUBAHUS 3HAHUM, YMEHUU U
HABBIKOB, a TAK)KE KPUTEPHUHU U TIOKA3aTeNn, HEOOXOUMbIE JIJ1sl OLICHKU 3HAaHUHN, yMEHUH, HABBIKOB
U XapakTepu3ywlnue dSTanbl (HOpMHpPOBAaHHMS KOMIIETEHIIMH B  Mpollecce OCBOCHUS
o0pa3oBaTeNbHON MporpaMmel, peactaBieHsl B [Ipunoxenun 1.

7 YueOHO-MeTOANYEeCKOEe M HH(POPMALMOHHOE 0O0ecnedeHne JUCHUIIIMHBI (MOLYJIs1)

7.1 Ocnoenasn numepamypa

1. Mupxkun b. I BBEJJEHUE B AHAJIM3 JAHHBIX. YueOHMK M NpakTHKyM
[DnexTponHsIit pecype] , 2020 - 174 - Pexxum nmocryma: https://urait.ru/book/vvedenie-v-analiz-
dannyh-450262



2. Mownrym, Y. M. Beenenne B aHaJIU3 TaHHBIX : yaeOHOe mocobue / Y. M. MoHrym. —
Ke3bun : TyBl'Y, 2022. — 51 c. — TekcrT : 31eKTpoHHBI // JIaHb : 3IeKTpOHHO-OMOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/461921 (marta o6pamenus: 25.05.2026). — Pexum
JOCTYyIA: JUI aBTOPHU3. TIOJIb30BaTEIICH.

3. Lensix, A. H. CoBpeMeHHBIE METOIbI TPUKIATHON HHPOPMATHKH B 33a4ax aHaIHU3a
JTAHHBIX . y4eOHOe mocoOue mo Kypcy MeTojbl MHTEUIEKTYallbHOTO aHayn3a AaHHbIX / A. H.
Hembix, A. A. Lensix, 9. M. Koros ; KOxwuslit penepansublii yausepcurert. - PoctoB-Ha-/loHy ;
Taranpor : U3narensctBo KOxHOTO denepanbuoro yausepcurera,2021. - 130 c. - ISBN 978-5-
9275-3783-9. - Tekcr : anekrponnbiit. - URL: https://znanium.com/catalog/product/1894428
([aTa oopamienus - 05.09.2025)

7.2  Jlononnumenvhas numepamypa

1. KynaumueB, A. II. MeTtoasl U cpencTBa KOMIUIEKCHOTO CTAaTUCTHYECKOIO aHalIM3a
MaHHBIX : yaueOHoe nocodue / A.I1. KymanueB. — 5-e uz ., nepepab. u gon. — Mocksa : UHDOPA-
M, 2022. — 484 c. — (Bsiciiee obOpasoBanue: bakanaspuar). — DOI 10.12737/25093. - ISBN
978-5-16-012834-4. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1815604 (nata o6pamenus: 01.03.2023). — Pexxum goctyna:
IO TTOJTITHCKE.

7.3 Pecypcel unghopmayuonno-menekommynuxayuonnou cemu '"Hnmepnem',
eKn04an npogheccuonanvhvie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPAGOUHBIE
cucmembsl (npu HeodX00UMOCMU):

1. CIIC Koncynwsrantllntoc - Pexxum nocryma: http:// www.consultant.ru/

2. DBC Koncynsrant cryaenta (www.studentlibrary.ru)

3. DnekrponHO-OMbOMMOTeUHas cucrema "ZNANIUM.COM"

4. DnexktponHo-OMOMMoTeunas cuctema "ZNANIUM.COM" - Pexum nocryna:
https://znanium.com/

5. DnekrpoHHO-OMOMMOTEeUHas cucrema "JIAHB"

6. DIeKTpOoHHO-OMOMMOTEeYHass cucTemMa m3faTtenbcTBa "HOpaitt" - Pexum pocryma:
https://urait.ru/

7. Open Academic Journals Index (OAJI). IIpodeccrnonanbras 6a3za naHHbIX - Pexxum
noctyna: http://oaji.net/

8. Ilpesunentckas OuOmuoreka wuM. b.H.EmpnwHa (6a3a maHHBIX —pa3IUYHBIX
npodeccuoHaNbHBIX 00acTeil) - Pexxum mocryma: https://www.prlib.ru/

8 MarepuajbHO-TeXHHYeCKOe oO0ecrevyeHHe AUCHUIIMHBI (MOAYJsl) W IepeYeHb
HH(OPMAIMOHHBIX TEXHOJIOTHI, UCNOJb3yeMbIX NMPH OCYHIECTBJIEHHH 00pa30BaTeIbLHOI0
npouecca no JMCUMILInHe (MOAYJ/II0), BKJIKYAS NepeYeHb NPOrpaMMHOro odecneyeHust

OcHOBHOE O6ODVI[OBaHI/IeZ

e Vcr.6ecn.an.mutanus Smart-UPS 3000VA

e MynbT nnpoekrop Nel Panasonic PT-LX26HE

e OGmaynbrit Mmonurop 23" LG CAV42K

e OGnaynbrit Monutop LG Electronics uepHsblii +ki1aBuaTypa+Mabliib
e CereBoii MmonuTop:HyneBoii knneHT Samsung SyncMaster NC240

IIporpammMuoe oGecrieyeHue:

e Microsoft Office Professional Plus 2013 Russian
e Windows Office 2007 Suites Russian
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1 Ilepeyenb (popMuUpPYyeMBbIX KOMIIETEH M

Kon u hopmynupoBka KoMIeTeHIN

Hasganue OIIOII BO, Kon u hopmynipoBka HHAUKATOPa JOCTIKEHUS
COKpaIlleHHOE " KOMITETEHIINT
43.03.02 «Typuzm» YK-1 : Criocoben ocymectisath 1 | YK-1.88 : O0nagaer CHCTEMHBIM MBIIIUICHHEM,
(B-TVY) OWCK, KpUTUUECKHH aHAIN3 U CHHTE | ITO3BOJISIOIINM B ITPO(ECCHOHANBHOM NeATeNbHO

3 I/IH(l)OpMaHI/II/I, MNPUMCHATE CUCTEM
HBIA noaxoa it peeHus NoCcTaBJl
CHHBIX 3aJa4

CTH UCTIOJIB30BaTh MaTeMaTUYECKUE METOIBI U U
HCTPYMEHTBHI JUISI TPOBEAECHUS KPUTHUECKOTO aH
anu3a CUTyalui, MOAETUPOBAHUS U IIPOTHO3UPO
BaHUs PA3BUTH NIPOLIECCOB U SBICHUN

Komnerenmus cantaercst chopMupoBaHHOM Ha JAHHOM dTarie B CIIydae, €Clii OJTyYeHHBIS
PE3YIbTAThI O6y‘ICHI/I$[ 10 JAUCHUIINIMHE OIICHCHBI IIOJIOXUTCIBHO (I[I/IaHaSOH KPUTCPHUCB
OLIEHUBAHUS PE3yIBTATOB OOYUCHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTIHMIHO).
B cJIydyac OTCYTCTBUSA MTOJI0KUTETBHOM OILICHKM KOMIICTCHIIMS Ha JaHHOM 3JTall€ CYHUTACTCA
Hec(hOpPMHUPOBAHHOM.

2 lloka3zare/iM OLlEHNBAHUS IUIAHUPYEMbIX Pe3yJIbTATOB 00yUYeHHus

Komnerennus OIIK-4 «Cnoco0eH ycTaHaBiIMBaTh IPUYUMHHO-CIIEICTBEHHBIE CBS3H,
JlaBaTh XapaKTEPUCTHKY U OLIEHKY 00II€CTBEHHO-TIOJIUTUYECKUM U COLUATbHO-DKOHOMUYECKIUM
COOBITHSIM U ITPOLIECCAM, BBISIBIISAS UX CBS3b C SKOHOMHUYECKUM, COLIMAIbHBIM U KyJIbTYpPHO-
LMBUIIU3AIMOHHBIM KOHTEKCTaMHU, a TAK)Ke C O0BEKTUBHBIMY TEHJCHIUSIMHU U
3aKOHOMEPHOCTSIMU KOMILJIEKCHOTO Pa3BUTHUS HA ITI00AJIbHOM, MAKPOPErHOHAIIBHOM,
HAllMOHAJILHO-TOCYIaPCTBEHHOM, PETHOHAIILHOM H JIOKAJIbHOM YPOBHSIX»

Tabmuma 2.1 — Kpurepuu olieHKH WHIUKATOPOB IOCTHKEHUS KOMITETCHITHH

Pe3ynbraTel 00y4eHus! 0 AUCHUILUIUHE
Kox n hopmymuposka numukar | Ko [ Tu Kpurepuu oneHnBaHuS pe3ynbT
Opa IOCTW)KEHHS KoMIleTeHumu | A I aToOB O0y4eHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-4.1B : O6nazaer cucTeMH BJIaJIEET HaBBIKAMH KCITOIB30Ba
BIM MBIIIIEHUEM, TT03BOJISIOIIH HHS KOMITBIOTEPHON TEXHUKH U
M B IIpO(eCCHOHATILHOM JesTe 3y | CCHOBHBIC IPHHIHITEI paboThl ¢ | MHOPMALMOHHBIX TEXHOIOTHI
BHOCTH HCIIONB30BaTh Matemar | PJI - OHJIaHH-CepBHCaMHU 0 cOOpY 71 | B MOMCKE NCTOYHUKOB JIUTEPATy
HMYECKHE METOBI M HHCTpYMEHT | 1 ye | AHHPIX B rJI00aTBHBIX KOMIIBIOT | PBI, HCTIOIB30BAHMS IIPABOBBIX
BI JUIS TIPOBEJCHUS] KPUTUYECKO €pHBIX CETIX 6a3 TaHHBIX, COCTAaBICHUS OHOI
IO aHAJIN3a CUTYALUH, MOZIEITUP HOrpaUIecKux CIUCKOB U TEM
OBaHMA U IPOTHO3UPOBAHUS Pa ATHIECKHX 0030pOB
3BHUTHSI [IPOLIECCOB U SIBICHUH MOXET NEPEUUCIUTh HECKOIBKO
BO3MOKHOCTH Haubosee pacrp .
3u . OHJIAH-CEpBUCOB TI0 COOpY AaH
P OCTpPaHEHHBIX OHJIANH-CEPBHUCO
aH HBIX B TJI00AJIBHBIX KOMIIBIOTED
2 B 110 cOOpY JaHHBIX B III00ATBH
ue HBIX CEeTSIX U c(HOPMYIHPOBATH
BIX KOMITBIOTEPHBIX CETAX
MX TpeTHa3HAYCHHE
MOXET MePEINCIUTh 1 CHOopMy
JMPOBaTh Ha3HAYCHUE PA3THIH
Pl 3H | BO3BMOXHOCTEH MHCTpYMEHTaNIb | BIX HHCTPYMEHTOB aHAJIM3a U U3
3 aH | HBIX Cpe] aHaJIN3a W U3BJICYCHN | BIEUEHHS 3HAHWH, JEMOHCTPHD
ue | s 3HaHWH yeT chopMHPOBaHHOCTH 3HAHHSA
OCHOBHBIX HHCTPYMEHTOB aHAJ
n3a naHabIX B cpeae EXCEL




JEMOHCTPHPYET CIIOCOOHOCTH B

Y | npuMeHATh MEeTOIBI aHaNM3a 2 | BIOOpa MaTEeMAaTHYECKOTO armap
P/ | Mme | HHBIX U1 UCCEIOBAaHUS esATe | aTa M MHCTPYMCHTAIBHEIC CPel
4 HU | JIFHOCTH OpraHu3auuii v B Ipyr | cTBa jist 00paboTKH, aHAM3a U
e WX MPAKTUICCKUX CHUTYAIIHSIX cucTeMaTH3aIuy HH(opMaIm
O TeMe UCCIICIOBAHMUS
yYMEET MPOU3BOAUTE IKCIIOPT JIa
v HHBIX B Pa3]IMYHBIC BEIYUCITUTE
PII | me | pabotaTh ¢ GombIMu 00BEMa | JIBHBIE CPEIIBI, YMEET Ipeodpa3
5 HU | MH UHPOpMALUH OBBIBATh TAHHEIC K BHIY YIOOH
e OMY JUTSI BBITIOJTHCHHS CIIOKHBIX
BBIYMCIICHUI
YV | co3naBaTh aHATUTHUECKHE OTUYE
IPaMOTHO HCIIOJIB3YEeT HHCTPYM
PJl | Mme | TbI, Ha OCHOBE COOpPaHHBIX JaHH
SHTHI O(OPMIICHHS PE3YITBTATO
7 HU | BIX B IJI00AJTBHBIX KOMITBIOTEPH
B 00paOOTKHU TaHHBIX
e BIX CETAX
CaMOCTOATEILHO (hOPMHUPYET Ta
Ha | opraHn30BBIBaTH ONPOCHI B CET
P OMHIIEI JAHHBIX HA OCHOBAHUU O
BBl | W, C HCIIOJIb30BAHUEM KOMMYHH
8 . Mpoca B CETH ¢ mMoMoIibio Goog
K KaIlMi B COLMAIbHBIX CETAX
le Gpopmbl
B COCTOSTHM CBOPMHUPOBATh IPYI
MHUPYIOIIUE MPU3HAKH TI0 3a/1aH
PII Ha | BiajeHHs MeTOAaMU rpyNNHUpO | HBIM KPUTEPHUSM IPYIITUPOBKH
9 BBl | BaHWs, KIacCH(DUKAIIUK JaHHBI | ¥ KJIacCH(UIMPOBATH MHOTOME
K X PHBIE TaHHBIC C TIOMOIIBIO PaCI
POCTPaHCHHBIX AJITOPUTMOB Kiia
ccuuranmn
Ha BBITIOJIHSICT CJIOKHBIC BBIUMCIIC
P pabotaTh ¢ 6onpIIIMHU 00bEMa
BBI HHUS Ha OCHOBE OOJIBIIINX Maccu
10 MU peaNbHBIX TaHHbBIX
K BOB MHOTOMEPHBIX JaHHBIX

Tabnuira 3amoaHsAETCS B COOTBETCTBUU € pazaenoM 1 Pabodeit mporpaMMbl TUCITUTIITUHBI

(Momyst).

3 IlepevyeHb OLIEHOYHBIX CPEACTB

Tabnumna 3 — [lepeyeHb OIIEHOUHBIX CPEICTB MO TUCIUTLINHE (MOIYJITIO)

KonTponupyemsle miaHupyeMble pe3
YIBTAaTHI OO yUEHUS

KonTponupyemslie TeMBI 1

HaumeHoBaHUE OLIEHOUHOTO CPECTBA U TP
encrasienne ero B OC

HUCIUIIIINHBI

Tekymuii KOHTPOIb

[IpomexyrouHas at
TecTanus

4 Onucanue NpoueAypbl OLEHUBAHUA

KagectBO CcPOpMHPOBAaHHOCTH KOMIETEHIMI Ha JaHHOM JTame OIEHMBAETCS 10
pe3yspTaTaM TEKYLIUX U MPOMEXYTOUHBIX aTTECTalUi IMPH MOMOIIY KOJINYECTBEHHON OLIEHKH,
BbIpaKeHHOW B Oayutax. MakcumanbHas cymma 0ajuloB Mo JUCHUIUIMHE (MOAymo) paBHa 100

OamiaM.
O1neHOYHOE CPEICTBO
mo ([t |or|or|or|or|or|or|or|or|or|mu
. ce e |ue | ye | ye | ue | ye | ye | ye | ue | ye | H | mrToro

Bun yuebnoit me (o | T T T T T T T T T o | Bask
HA (p |nm |o |o (o (o |om |m |o | o || | oHTp Hroro

Z[CHTCHLHOCTI/I €3 [§] o (o] (o] (o] (o] (o] (o] (o] (o] B OJIBH
ad (T |m |o |om |o (o (o (o (o |m || | aipa
ar |u | pa|pa|pa|pa|pa|pa|pa|pa|pa|na |Oora
uid [ 9 | kt | KT | KT | KT | KT | KT | KT | KT | kKT | ¥




e |u |uw |u |uw |u|uw |uw|uw|u|a
¢ |4ye | ve | ue | ye | ye [ ue | ye | ue | we | 1
K | ck | ck [ Ck | ¢k | ¢k | ¢k | ¢k | CK | ¢k | B
u|o |o|o |[o]|]o |]o |o |o |o |[H
WolW | ® | @ [¥W | W | # | W | ®|# o
o |pa|pa|pa|pa|pa|pa|pa|pa|pale
mn|6 |6 |06 [0 |6 |O |06 |06 |O [n
p |or|or|or|or|or|or|or|or|or|o
o |e e e e e e e e e M
c | Ne[ Ne| No| No[ Ne| Ne| No| Ne | Ne| a
1 (2 |3 |4 ([5]|6 |7 [8 ]9 |m
H
e
e
3
a
pis
a
H
u
e
IIpakTuueckue 3aHATUS 18 é 1 1 1 1 1 1 1 1 1 37
CamocrositenpHast pabota 8 |1 1 1 1 1 1 1 1 1 (2) 37
[IpomesxyTouHast aTTecTanus
26 26
(uTOroBast KOHTpOJIbHA
1)
1 2
Hroro 18 8 212 (212 122 ]2 |2 |2 0 26 100

Cymma OanioB, HaOpaHHBIX CTYIEHTOM II0 BCEM BUAAM YU4E€OHOU JEesITEIbHOCTH B paMKax
JUCHMIUTMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHIICH.

CYMMi bamo OreHKa 10 POMEX
YTOYHOMH aTTecrauu XapakTepucTHKa KauecTBa c()OPMUPOBAHHOCTH KOMIICTCHIIUU
IO JUCLIUIUIH
HE "
CTyzeHT 1eMOHCTPUpYeT CHOPMUPOBAHHOCTD AUCLMILIMHAPHBIX KOMIIETEHIMH, 00HA
PYXKMBaeT BCECTOPOHHEE, CUCTEMAaTH4ECKOe U INIyOOKOoe 3HaHHE yueOHOro MaTtepuana
91 10 100 «3auTeHo» / , YCBOMJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JIONOJIHUTEIBHON JINTEPATYpPOl, peKoMe
orZL Ao «OTIIMYHO H/IOBaHHOW IPOrPaMMOM, yMeeT CBOOOIHO BBIIOIHATD NPAKTHYECKUE 3a1aHUs, TP/t
YCMOTpPEHHBIE NPOrpaMMOi, CBOOOZHO ONEpUPYET MPHOOPETEHHBIMU 3HAHUSAMH, yMe
HHSMH, IPUMEHSET UX B CUTYallUsIX IOBBIIICHHON CIIO)KHOCTH.
CTyaeHT 1eMOHCTpHUpYeT CHOPMHUPOBAHHOCTD AUCLIMIIMHAPHBIX KOMIIETEHIIMI: OCHO
ot 76 10 90 «3auTeHo» / BHBIE 3HAHHS, YMEHHS OCBOCHBI, HO JIOITYCKAIOTCSl HE3HAYNTEIIbHBIE (11111/161(1/1, HETOUH
«XOPOLIO» OCTH, 3aTPYIHEHUS IIPU aHAIUTUYECKUX ONepalusiX, IEPEeHOCE 3HAaHU| U yMEHHUIT Ha H
OBbBI€, HECTAH/IAPTHbIE CUTYALHH.
CTyzeHT AeMOHCTPUPYET chOPMUPOBAHHOCTD AUCLMILUIMHAPHBIX KOMIETEHIUIL: B X0
«3auTeHo» / Jie KOHTPOJIbHBIX MEPOIPUATHH JOIYCKaIOTCS 3HAYUTEIIbHBIE OILIMOKH, TIPOSIBIISETCS O
or 61 1o 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAEIbHBIX 3HAHUN, YMEHUH, HABBIKOB 110 HEKOTOPHIM JUCLUIUIMHAPHBIM K
HOY» OMIIETEHIUSAM, CTY/ICHT HCIIBITHIBAET 3HAYUTEIIbHBIE 3aTPyAHEHHS [IPH ONEPHPOBAHU
1 3HAHUSIMH M YMEHUSIMH IIPH MX TIEPEHOCE Ha HOBBIE CHTYAIHH.
e 3a4TCHO / V crynenra He copmupoBa c apHbIe KOMIIETe 0 eTcst HeJloc
ot 41 510 60 Y IOBACTBOpHTE yA OPMHPOBAHBI INCLHILTHHAPHEIE KOMICTEHLINH, MPOABIIACTCS He 1
TaTOYHOCTh 3HAHMII, YMCHHH, HABBIKOB.
JBHO»
«HE 3aYTCHO» /
JlMcuyIuiMHapHble KOMIIETEHIMU He chopMHUpoBaHbl. [IposiBISeTCs OTHOE WITH TIPaK
ot 0 o 40 «HEYIOBJIETBOPHUTE . o
BHOD THYECKH TOJTHOE OTCYTCTBUE 3HAHWH, YMEHHUMN, HABBIKOB.




5 HpI/IMeprIe OICHOYHBIC CPpEeACTBA

5.1 IlpumepHBIii IepevyeHb BOMPOCOB MO0 TeMaM

Tema 1

1. B ueMm cocTosT 11I€TM MHOTOMEPHOT'O aHaJIn3a JaHHbIX?

2. Jlaiite (¢opMaibHOE ONMUCAHWE JAHHBIX, HCIOJb3yeMOE€ B MHOTOMEPHOM
CTaTUCTUYECKOM aHAJIN3€ U OMUIINTE IPEJCTaBICHUE JaHHBIX B 3JIEKTPOHHOM BHU/IE.

3. Onpeznenute OCHOBHBIE IITKAIBI U3MEPEHUI B MHOTOMEPHBIX BEIOOPKAX.

4. Kak npousBectu npeoOpa3oBaHue JaHHBIX U3 OJJHOM LIKaJbl B JPYryto?

5. Ompenenurte MOHATHE [WANa30H 3HAYCHWH TPU3HAKA W CIIOCOOBI OMpEICTICHHS
Jana3oHa 3HAYCHU.

Tema 2

1. Kakue u kak pacCUMTHIBAIOTCS OCHOBHbBIE XapaKTEPUCTUKH MHOTOMEPHOU BBIOOPKU B
MIpeIBAPUTENILHOM aHaIN3€ JaHHbIX?

2. OnpenenuTe cpeAcTBa BU3yaIU3alMK JaHHBIX B IPEIBAPUTEILHOM aHAIN3E IaHbI?

3. JIns 4yero MCHOJB3YIOTCSI MOJENBHBIE JAaHHbIE MPU PEUICHUH 337a4 MHOTOMEPHOIO
aHanuza?

4. B yem COCTOUT Uesl METO/1a HEPAaBHOMEPHOU PYyJIETKH?

5. B gem cocTouT unes Metoga OTOPaKOBKHU?

Tema 2

1. Onpenenute cocoObl MOJCITMPOBAHUS CITydalHBIX yucen BEIOOPOK B Excel.

2. OmnpenenuTe  OPUHLMIBI  MOJEIUPOBAHMS  MHOTOMEPHOTO  HOPMalIbHOTO
pacnpeneneHus?

3. Kakue BO3MOXKHOCTH MTPOTrPaMMHOTO MOIYJIsI MOIETMpOBaHus BEIOOpOK B Excel?

4. Kak mpeoOpa3oBarh cllydaifHbIe 4YHCIAa B PaBHOMEPHOE pACIPEICICHHE C
MIPOU3BOJILHBIMU MTapaMeTPaMH.

5. Kak mnpeobOpa3zoBaTh BBIOOPKY CTaHIAPTHOT'O HOPMAJIBHOTO pacHpelesieHue K
HOPMaJIbHOMY paclpeesIeHHIO ¢ TPOU3BOJIbHBIMU MapamMeTpaMu?

Tema 3

1. Onpenenure npoGieMy poOacTHOCTU B aHAINU3€E JaHHBIX.

2. Yto nmoHuUMaeTcs 1moj rpyObIMH OIIMOKAMU U KaKOBBI MOCIIEACTBUS UX MPOSIBICHUN B
CTaTUCTUYECKON COBOKYITHOCTH?

3. Ha3zoBuTe u3BecTHBIC BaM KPUTEPUU POOACTHOCTH.

4. JlaiiTe XapakTEepUCTUKY aITOPUTMOB ONPENEICHUS «IOJ03PUTEIBHBIX» OOBEKTOB
BBIOOPKH.

5. KakoBbl mociencTBUs OTCYTCTBUS 3HAUEHUI B MHOTOMEPHOU BBIOOpPKE M Kak ¢ HUMU
OOpOThCHL.

6. Kakue cymiecTByOT ciocoObl 00pabOTKH rpyObIX OIIHO0K?

Tema 4

1. Kakue criocoObl HOpMUPOBKH JIAHHBIX BBl 3HACTE?

2. JInst uero mpon3BOAUTCSI HOPMHUPOBKA TaHHBIX?

3. Kakas pmucnepcusi OyaeT TMocie HOPMUPOBKM HOPMAaJbHOTO pacHpeleieHus C
MIPOU3BOJILHBIMU NTapaMeTPaMHU?

4. Kak mpeobpa3zoBaTh YMCIOBBIE JaHHBIE K OMHAPHOMY BUTY?

5. Kak npeoOpa3oBath YHCIOBbIE JaHHBIE K PAHTOBBIM JaHHBIM ?

Tema S

1. Yto moHMMaeTcs Mo CTaTUCTUYECKON TMIIOTE301 U KaKUe XapaKTepHbIE IPU3HAKHU IS
Hee CYIIECTBYIOT?

2. Yto o3HayaeT: mpocTas U CIIOXkHas, OJHOMEPHAas U MHOTOMEpHas CTaTHCTUYECKast
TUIOTE3bI?

3. Kakoro posma ommOKH MOTYT JIONMYCKaTbCcs M YeM OIpeNeNseTcsi JOCTOBEPHOCTD
BBIBOJIOB IIPU MPOBEPKE CTATUCTUYECKUX THUIOTE3?



4. Onpenenute NpeAnOChUIKA IPUMEHEHNS KpUTEPUS.

5. Onpenenurte NpeanocbUIKU NpuMeHeHus kpurepus Ouiepa.

Tema 6

1. Onpenenute NpeAnocbIKA NpUMeHeHUs Kputepus CTbIO/IEHTA.

2. IlpuBenurte mpuMepbl CUTyallud, B KOTOPBIX LEIECOO0PAa3HO MPUMEHEHUH KpUTEPHUS

Crprof€eHTA.

3. IlpuBenuTe mpUMEpBl CUTYalUui, B KOTOPBIX IEIECO00pa3HO MPUMEHEHUH KPHUTEPHS

Qduiepa.

4. Omnpenenutre MNPEANOCBUIKM NpuMeHeHus kpurtepus U-kputepuii ManHa-YUTHU

(Bunkcona)?

5. Kak nogcuuThiBaeTcs cyMMa paHroB B Kputepuu BukokcoHna?

6. Kakoe pacnpenenenue ucnoiib3yercs B Kputepuu Buinkokcona?

Tema 7

1. Onpenenute 001IyI0 MOJEINb JUCIIEPCUOHHOTO aHAN3A.

2. Kakue KOMIOHEHTHI JUCIEPCUU pacCMaTPUBAIOTCA B aHAIM3e?

3. Kakas ¢ynkuus EXCEL ucnonb3yercss Uisi IpOBEPKU CTaTUCTUUECKOTO KpUTEpUS B

JTUCTIEPCUOHHOM aHan3e?

aHaJInu3

IMOArOT

4. Kako¥l BBIBOJ ClIEAYET W3 TOTO, YTO CTATUCTUYECKAas THUIOTE3a B JUCIEPCHUOHHOM
€ BepHa?

5. Kak onpenensitorest cTerneHu CBOOO b B TMCIIEPCHOHHOM aHAIIN3E?

Tema 8

1. Kak paccuntsiBaetcs kodddunuent HOmna?

2. Kak paccuuTbIBaloTCS paHru no BeIOOpKe?

3. Ilpunnume! pazpabOTKH TUMTH3AIAN?

4. OnummuTe Kakue MporpaMMHBIE CPEJICTBA, UCTIONb3yeMbIe NIl cCOpTUpoBKH B Excel.

5. B uem coctout meron Jlenbdu?

6. HazoBuTe cTaiuu KCIEPTHOTO OMpoca.

7. B uem cocTouT mpobiieMa moadoopa sKCrepToB?

Tema 9

1. Ompenenure crocoObl U3MEPEHHS PACCTOSHUS MKy 00bEKTaMU BEIOOPKHU?

2. Onpeaenute cocoObl U3MEPEHUsT PACCTOSIHUS MEXAY KiaccaMu?

3. B yem cocrouT MeTo OJimKalIero cocena

4. B yem COCTOUT METOJI JAIIBHETO COCea.

5.Yto Takoe MaTpulla CXOACTBA 0OBEKTOB BEIOOPKH U €€ Pa3MEPHOCTh?

Kpamkue memoouueckue yxazanus

Onpoc Mpou3BOAUTCS IEPE] BBINOJIHEHUEM IPAKTUYECKOTO 3adaHus 1o temam. llpu
OBKE K TEOPETUYECKOMY OIPOCY MO TeMe MPAKTUUYECKOTO 3aHATUS HEOOXOAUMO U3Y4YHTh

TCOPHUIO MO HNPCHJIOKCHHBIM HCTOYHUKAM JIUTCPATYPbI, O3HAKOMHUTBHCA C 3adaHHUECM, KOTOPOC

MpeACT

OUT BBITIOJTHUTH HA MPAKTUYECKOM 3aHSTHH.
LlIkana oyenxu
[IIxayra O1EHKH (JIa€TCs 110 BCEM OIIPOCAM )

OrieHka

Bbanst OrnucaHue

0aIIOB BBICTABIAETCS CTYJCHTY, €CIIH OH OTBETHII Ha OOIBIIMHCTBO BOIIPOCOB MO T€ME, YETKO
MIPEACTABIISLI CBOIO MO3UIINIO, apI'yMEHTHPOBAJ TOUKY 3pEHHs, OLIEHUBAJ apr'yMEHTHI APYrHX 0a
KaJaBpoB, MOATBEPXK/ast 3HAHHE MaTepuasa, yMEHHe UCIIONIb30BaTh HOPMATUBHbIE TOKYMEHTHI
JUIsL HOATBEP)KACHHUS IPABHIBHOCTH COOCTBEHHOM TTO3UIINH;

16-18

0aJIIOB, €CIH CTYACHT OTBETHJI Ha OOJIBIIIYIO TIOJIOBUHY BOIIPOCOB 10 TEME, MPEJICTABIISLI CBOIO
13-15 MO3UIINIO, apTYMEHTHPOBAJI TOUKY 3pEHUsS, HOATBEPKasi 3HAHUE MaTepualla, yMEHHE HCIOIb30
BaTh HOPMATUBHBIE JOKYMEHTHI JUISl OATBEPIKACHUS IPAaBIIIBHOCTH COOCTBEHHOM MO3UIIUH

6aa, eclu CTYJJCHT OTBETHI Ha MEHBIIYIO YacTh BOIIPOCOB TI0 TEME, HEJJOCTATOYHO YETKO U a
PryMEHTHPOBAHO MPEJICTaBIIUI CBOIO TO3HIIHIO, MOATBEPK/as 3HAHUE MaTepHaa.

9-12

6anna, €CJIM CTYACHT MOJIHO HE OTBETUJI HU Ha OJIUH BOIIPOC IO TEME, HEAJOCTATOYHO YETKO U ap
TYMCHTUPOBAHO MPEICTABJISI CBOIO O3ULIWIO, IIOATBEPXK Al SHAHUC MaTCpraia.

0-8




5.2 BapuaHTbl HHANBUAYATbHBIX JOMANIHUX 3a1aHUI

1. CmonenupoBaTh JaHHBIE IO CXEME:

X1, X2 - cnyqaiinbie uncna (pyakmus CJIYUC)

X3 - paBHOMEpPHOE pacmpeieleHHe ¢ MmapamerpamMu (a,b) - MOJY4UTh MYTEM
npeoOpa3oBaHus CITydaifHbIX uncen (a=5,b=15).

X4, X5 - crangapTHOE HOpPMAJIBHOE pacHpe/iejiCHUue MOJyYUuTh MyTéM IpeoOpa3oBaHUs
CIIy4aiHBIX YU CEIL.

X6,X7 - HopMasbHOE pacrpeenenue ¢ napamerpamu (ml,sl), (m2,s2).

Cpennee npusnaka X6 ml=5, crangapTHOE OTKJIOHEHUE TTpu3Haka X6 s1=2.

Cpennee npusHaka X7m2=15, crangapTHOE OTKJIOHEHUE TpU3HaKa X7 s2=4

X8 - HopmanbHOE pacrpeneicHue ¢ mapamerpamu (m3,s3) MOJYYUTh C TIOMOIIBIO
renepatopa EXCEL.

Cpennee npusnaka X7 m3=10, ctangapTHOE OTKJIOHEHHE MpU3HaKa X8 s3=3.

2. Tlo Tabnwuiie JaHHBIX PACCUNUTATH TTAPaMETPHI IPU3HAKOB IPH TISTH HHTEPBAJIAX:

- cpe/iHee 3HAYEHHUE;

- TUCTIEPCHIO;

- CpeTHEKBAAPATHYHOE OTKIOHEHHE;

- MUHHMAaJILHOE 3HAUCHUE;

- MaKCHMaJIbHOE 3HAYCHUE;

- HIDKHIOIO TPAaHUILY THAITa30Ha;

- BEpXHIOIO TPaHUILY THAIa30Ha;

- IIWPHUHY JUaNa30Ha 3HAYCHUIA TPU3HAKA;

- IIIar 1o WHTEPBAIY;

- enbTa.

3. PaccuuTtarh rpaHyIlbl HHTEPBAJIOB JUAIla30HA 3HAUCHUH MTPU3HAKOB.

4. PaccunTaTh aOCOTIOTHBIE YaCTOTHBIC PSJIbI PU3HAKOB.

5. PaccuutaTh OTHOCUTENbHBIE YACTOTHBIE PSI/IbI IPU3HAKOB

6. [TocTpouTh rUCTOrPaMMBbI BCEX MPU3HAKOB, UCIIOJIb3YSI MAcTep AUArpaMM.

7. TlocTpouTh OAHY M3 THUCTOTPAMM C MOMOIIBI0 Mporpammel "['mctorpamma’ makera
"AHann3 DaHHbIX".

Kpamkue memoouueckue yxazanus

[Ipu BBINONMHEHWH WHAMBHUAYaJIbHOTO JOMAIIHEro 3aJaHUs HEOOXOIUMO MCIIOJb30BaTh
TEOPETUYECKUI MaTepuall. KCIO0JIb30BaTh 00pa3ibl 0(GOpMIICHUS PE3YNIbTaTOB, MCIOJIb3yeMbIe
IIPH BBIIOJHEHUH MpakTHUecKkux 3ananuii. Pemenue MJ/I3 BoimonHseTcs noapoOHO U COACPKUT
HE0OXO0IMMBbIE MOSICHUTENbHBIE CCHLIKH.

Llkana oyenxu

[ITkxana onieHKH
OrLieHka Bbamnst OnucaHue

5 18-20 3a7aHus BHIIOJIHEHBI IOJIHOCTBIO U NIPaBUIIBHO, paboTa 0opMIIeHa COrIaCHO TPeOOBAHUAM,
pElLIeHUE COAEPIKUT HEKOTOPbIe HETOUHOCTH;
3a7aHus BHIIOJIHEHBI IIOJIHOCTBIO, C HECYIIIECTBEHHBIMH OIIMOKAaMHM, HO MOAXO0J K PELICHUIO,

4 15-17 Hziesl pelleH s, METO] IPaBIWIbHBI, paboTa oopMiIeHa COrJIacHO TPeOOBaHUSIM;

3 12-14 3aaHusl BBIIIOIHEHBI TOJHOCTHIO, C CYIIIECTBEHHBIMH OLIMOKAMH, HO MOJX O K PEIICHHUIO, 1
Jiesl PEIICHHsI, METO]T IPaBUITbHBL, paboTa ohopMIIeHa He 10 TPEOOBAHHUIM

2 0-11 3aiaHus HE BHITIOJHEHB! WIN BBITIOTHEHB! HETIPABHIIHHO

5.3 Ilpumep npakTHYECKUX (CUTyallMOHHBIX) 32124

IIpakTnuyeckas padora Ne 1

1. 3anonuuth aHkery «M3ydeHue CTPYKTYpbl CBOOOJHOTO BPEMEHH CTYAEHTOBY» IIO
OpraHu3aui cBOOOIHOTO BPEMEHHU.

2. CxonupoBath (aitn ¢ 6a30i naHHbIX Access U (aitn ¢ Tabnuuei “Okenept”

3. [lepeumenoBats (paiin ¢ 6a30il TaHHBIX, YKa3aB B Ha3BaHUHM (hailia CBOO haMuIIuio.



2. BBectu laHHBIE aHKETHI B 0a3y JaHHBIX (IPUIIOKEHUE 2).

3. DkcnopTUpoBaTh AaHHbIe U3 0a3bl qaHHBIX Access B (haiin EXCEL. Yka3aTs B Ha3BaHUH
¢aitna EXCEL cBoto dpamumnuto.

4. 3anonHUTH TAONUILy SKCIEPTHBIX OLEHOK “Dkcrept’. VM3MeHuWTh Ha3BaHue (aiina
“Okcnept” Ha “Okenept - DAMUIINA”.

IIpakTnuyeckas padora Ne 2

1. CwmopnenmupoBaTh JaHHBIE METOJIOM HEPAaBHOMEPHOW pyJIETKH 1O JIaHHBIM,
IIPUBEACHHBIM B TaOIHIIE.

2. CMOOenpoBaTh Te K€ JaHHBIE C TIOMOIIBIO TIPOTPAMMBI T€HEPAIUN CITyYaHBIX YHCET
(mMCKpeTHOE pacrpeiesieHne)

3. [locTpouTh TUCTOTPAMMBI:

- TT0 UCXOJHBIM JTAHHBIM TaOJIHIIb;

- 110 TAHHBIM, TIOJYYEHHBIM METOJIOM HEpAaBHOMEPHOH PYIIETKH;

- 10 JaHHBIM, TOJIYYEHHBIM C TIOMOMIBIO MPOTPAaMMBI T€HEPAIUU CIyYalHBIX YHCEIN
(mMCKpeTHOE pacrpeaesieHue).

4. CpaBHHUTBH UCXOJIHYIO IUArPaMMy C TUCTOTPAaMMaMHU MOJICITbHBIX JTAHHBIX.

IIpakTnyeckas padora Ne 3

1. CmonenupoBaTh JaHHBIE METOJIOM OTOPAKOBKHU IO TaHHBIM, IPUBEICHHBIM B TaOJIULIE.

3. [locTpouts quarpammy pacceMBaHus CIy4alHBIX TOUYEK B MPSAMOYTOJIbHOM 00IacTH.

4. ITocTpouTh TUCTOrPaMMYy 110 MOJEIBHBIM JAHHBIM.

KpaTkne meTonn4eckue yKa3aHus:

IIpy mnOArOTOBKE K TEOPETUYECKOMY OIPOCY IO TEME IPAKTHYECKOTO 3aHATHS
HE00X0AMMO U3Yy4YUTh TEOPHIO MO NMPEUIOKEHHBIM MCTOYHUKAM JIMTEPATYPbl, 03HAKOMUTBCS C
3alaHueM, KOTOPOE NMPEACTOUT BBIIIOJHUATD HAa MPAKTUYECKOM 3aHITHH.

IIpakTuyeckas padora Ne 4

1. CmonenmupoBaTh HOpPMalIbHOE pachpeneneHue AByx mpuszHakoB (X,Y) ¢
napameTpamu:

2. IlpeoOpazoBarh mnpu3Hakh X M Y K paHTOBOMY IIPEJCTABJICHHIO (OTeparus
TMCKPETU3AIINHN).

3. IIpeoOpazoBaTh npu3Haku X U Y K OMHAPHOMY MPECTaBICHUIO.

4. [IpousBecT HOPMHUPOBKH MPU3HAKOB X U Y:

- CTaHJApTHYIO;

- 10 MAaKCUMAaJIbHBIM 3HAYCHUSIM;

- 10 MUHUMAJIbHBIM 3HAUYEHUSIM;

- 0 CPETHUM 3HAUYCHUSM.

5. Tloctpouth auarpaMMmbl pacceMBaHHs 1O HOPMHUPOBAHHBIM JaHHBIM WU CPaBHUTHh
rpaduKH.

IIpakTnuyeckas padora Ne 5

1. CxonupoBaTh TaOIUIy AAHHBIX, Pe3yJIbTaThl PACY€TOB U T'pa(HKH, MOATOTOBICHHbIE
IIPU BBITOJIHEHUH JJa00opaTopHOil paboThI 2.

2. PaccunTaTh 4acTOTBI TEOPETUYECKUX 3AKOHOB DACIPEAEICHHUS s BCEX BOCHBMHU
YaCTOTHBIX pAJa.

Jlia npuzHakoB X 1-X3 nNpuHATE THIIOTE3y O PABHOMEPHOM 3aKOHE PaCIpEICIICHNUS.

Jlia npuzHakoB X4-X8 NpUHATE THIIOTE3y O HOPMAIBLHOM 3aKOHE paclpeaeIeHusl.

3. Paccumutatp BeIOOpOUHBIE 3HaUeHHs KpuTepus X -kBaapart.

4. PaccunTarh KpUTHYECKHE 3HaUeHUs Kpurepusa XM -kBazapar.



5. TlpoBepuTh THIIOTE3Yy cOTrjacusi BBIOOPOYHBIX JAHHBIX TEOPETHUYECKHM 3aKOHAM
pacripeniesieHus

IIpakTnueckas padora Ne 6

1. ChopmupoBarh TabIMIly JaHHBIX (C TOMOIILIO MPOTPAMMEI TEHEpAIUs CITydalHBIX
YHUCeIT), BKIIOYAIOIIYI0 YEThIPE CTOJIOIIA.

- X1 BbIOOpKA U3 HOPMAIILHOTO PACHPEICICHHS C ITapaMeTpaMu O0OBEMOM ;

- X2 BBIOOpKA M3 HOPMAITLHOTO pacpe/IelIeHus C mapaMeTpaMu 00BEMOM ;

- X3 BBIOOpKA M3 HOPMAIILHOTO pacHpe/IelIeHUs C mapaMeTpaMu 00BEMOM ;

- X4 BBIOOpKA U3 HOPMAIIBHOTO PACHPECIICHHS C TTapaMeTpaMu 00BEMOM .

2. IIpoBepuTh TUNOTE3Y paBeHCTBA ABYX cpeaHux (X1-X2), (X1-X3), (X1-X4). Pacuers
BBITIOJTHUT ¢ noMolibio Gopmyn B EXCEL.

3. TlpoBeputh rumnote3y paBeHcTBa AByX cpeanux (X1-X2), (X1-X3), (X1-X4). PacueTst
BBITIOJTHUT C TIOMOIIBIO TTPOTPAMMBI t-TECT ¢ OJTMHAKOBBIMH JHCIIEPCUSIMHU.

Kparkue mertoanueckue ykazaHus:

[Ipy TOATOTOBKE K TEOPETHUECKOMY OIPOCY IO TeMe MPAKTHYECKOTO 3aHATHS
HEOOXOIMMO M3YYHTh TEOPHIO TI0 IMPEIUIOKEHHBIM MCTOYHUKAM JIUTEPATYPHI, 03HAKOMHUTHCS C
3aJJaHAeM, KOTOPOE IIPEACTOUT BHITIOJHUTH HA TIPAKTHYECKOM 3aHATHH.

IIpakTuyeckas padora Ne 7

1. BBectn naHHble npuMepa NpUObUIM aKIMK MO OTPACISM IMPOMBILIIEHHOCTH B opme
Ki1accuduipoBanHoi Tadmuikl (Tadmuima BOX 11-A).

2. JIns Bcex 3HaueHUN TaOIHIIBI JAHHBIX PACCYUTATH TOXK/IECTBO:

3. IlpousBectu pacdeT BBIOOpOUHOTO 3HadeHwss F - kpuTepus 10 JaHHBIM
KJIacCU(PUITMPOBAHHOM TAOTHIIBI.

4. CpaBHUTbH BEIOOPOYHOE 3HAYEHHUE KPUTEPUSI C KPUTHUECKUM.

6. BBectn maHHbple IpuMepa MPUOBUIA aKIIUH MO0 OTPACIISIM IPOMBIIIUICHHOCTH B JopMe
HeksaccuduimpoBanHoi Tabmauie! (Tadmmma BOX 14-B).

7. TlpousBecTn pacyeT BBIOOpOUHOTO 3HadeHWss F - kpuTepus 10 JaHHBIM
HEKJIaCCU(PUITUPOBAHHOM TaOIHUIIBI.

8. CpaBHUTH BBIOOPOUHOE 3HAUCHUE KPUTEPUS C KPUTUUECKUM.

9. [Ilonmyunth pemieHue 3aga4dl ¢ TOMOIIBIO  mporpaMMmbl  "OmHOGMAKTOPHBIN
nucnepcruoHHbli aHanu3" [lakera aHanu3a TaHHbBIX.

10. CpaBHUTDH pe3yabTaThl, MOJyYECHHBIE TPEMSI CIIOCOOaMU pacyera.

IIpakTuyeckas padora Ne 8

1. ChopmupoBarh TabMUIly NAHHBIX (C MOMOIIBIO MPOTPAaMMBbl F€HEpalUs CIyYalHbIX
qrcel), BKIIYAOIIYI0 YeThIpe CTOIOMA.

- X1 BBIOOpKa M3 HOPMAJIBHOTO pacnpeneiaeHus ¢ napamerpamu N1(5;2) oobemom =100;

- X2 BeIOOPKA M3 HOPMAJIBLHOTO pacrpeaeneHus ¢ mapamerpamu N2(5,1;2) oobemom =120;

- X3 BBIOOpKA M3 HOPMAJIBHOTO pacnpeneiacHus ¢ napamerpamu N3(5;1) oobemom =120;

- X4 BrIOOpKa M3 HOPMAJIBHOTO pacnpenenaeHus ¢ napamerpamu N4(4;1) oopemom =100.

2. Paccuurarh 3HaueHust npusHakoB Y1, Y2, Y3, Y4. 3HaueHus NONy4UTh MyTEM
okpyrienus 3HaueHnd X1,X2,X3,X4 ¢ TOUHOCTBIO IO TPEX 3HAKOB.

3. ChopmupoBarts aBa cronbdna Z1 u Z2 Tabnuiibl JaHHBIX.

B cTonbue Z1 pasmectuts aBe BbIOOpkH Y1 1 Y2 07Ha 10T OJHOIA.

B cTonbue Z2 pasmectuts aBe BeIOOpKH Y3 U Y4 07Ha O] OJJHOM.

3. BBectu B TabnuIly HaHHBIX 3 BCIIOMOTATENbHBIX CTONOMA AJIsi paCYETOB ¢ BBIOOpKOH Z1

Ne Br16. mo Z1, Kontpons no Z1, Paur o Z1

4. BBecTr B TaONUITy JaHHBIX 3 BCIIOMOTATEIBHBIX CTOJIONA IS PACUETOB C BEIOOPKOH Z2

Ne Bw16. Mo Z2, Kontpons no Z2, Panr no Z2

5. Jlnst Beeit TaONUIBl yCTAHOBUTH aBTO(MIIBTD.

6. Ucmnonb3yst aBTOGUIBTP pacCUUTATh PAHTH JIJIS JIEMEHTOB BBHIOOPOK Z1 u Z2.



7. PaccunTaB CyMMBI PaHTOB TI0 COCTABIISIOIIMM BBIOOPOK Z1 u Z2, mpOU3BECTH pacyeT
kputepusi Bunkokcona mist 1Byx nap Beioopok (Y1-Y2) u (Y3-Y4).

Kparkue meroauueckue ykazaHus:

[Ipy 1noAroToBKE K TEOPETUYECKOMY OIPOCY IO TEME MPAKTUYECKOTO 3aHATHUSA
HEO0X0AMMO M3YYHTh TEOPHUIO 1O IMPEUIOKEHHBIM HCTOYHHKAM JIUTEPATYPHI, 03HAKOMHUTHCS C
3aJlaHuEeM, KOTOPOE MPEACTOUT BBIIIOJIHUTH Ha MPAKTUYECKOM 3aHITHH.

IIpakTnueckas padora Ne 9

1. ChopmupoBaTh TAOIUIYYy NaHHBIX (C TIOMOIIBIO TPOTPAMMBI TEHEPAIHsSI MHOTOMEPHBIX
HOPMAaJIbHBIX CMECEN ).

Ornucanue TaHHBIX:

- KOJIMYECTBO KJIACCOB 1, YMCIIO MPU3HAKOB -3, urciio HaOmoaeHui — 20.

- BEKTOp MaTEMaTHYECKUX OKHIAHHM , BEKTOp aucriepcuii D, koBapualioHHasi MaTpHIa
Cov.

2. Paccuutath EBKINIOBO paccTOsIHME U pacCTOSIHUE XEMHUHIa OT MEepPBOT0 OOBEKTa 10
BCEX OCTAJIbHBIX 00BEKTOB BEIOOPKH (IIE€PBBIN CTOI0EI] MAaTPHUILIBI CXOJICTBA).

3. Paccuurarth paccrosinne MaxananoOuca mo sramnam:

- paccuuTaTh KOBAPUAIIMOHHYIO MATPHILy BEIOOPKH;

- paccuuTaTh MaTpuIly oopaTHyto koBapuanuoHHou (cMm. nmuct EXCEL "Oneparnuu Hajg
MaTtpunamu");

- B Ta0JHIIe pacCYUTaTh Pa3HOCTh BEKTOPOB ;

- B TabiuIe paccyuTaTh MPOU3BEICHUE, MOTYYEHHBIX BEKTOPOB HAa MaTpUIly OOpaTHYIO
KOBapHAIIMOHHOM ;

- B TaOJIMIIE pacCUMTaTh paccTosiHne MaxamanooOwuca:

4. Be3BaTh mporpaMMmy pacuera maTpuil cxojactBa (Makpoc pacctosiHuss CTRLAQ) u
paccuuTaTh TPU MaTPUIIBI PACCTOSHUN, CPAaBHUTH PE3Yy/IbTaThl BBIYUCICHUHN B TyHKTAX 3a/1aHus |-
3 ¢ pe3yibTaTaMu pacuera MaTpULl CXOJCTBA.

5. IlpousBecT HOPMUPOBKY HMCXOJHBIX MPU3HAKOB, MOBTOPUTH MYHKTHI 2-3 ¢ HOBBIMHU
JAHHBIMU U CPABHUTH PE3YJIbTATHI.

Kpamkue memoouueckue yxazanus

[Ipy moAroToBKE K TEOPETUYECKOMY ONPOCY MO TeMe MPAKTUYECKOTO 3aHATHUS
HEO0OXOIMMO M3YYUTh TEOPHIO IO MPEAJIOKEHHBIM HCTOYHUKAM JIMTEPATYpPhbl, O3HAKOMUTHCS C
3aJlaHuEM, KOTOPOE MPEACTOUT BBIMOIHUTH HA MPAKTUYECKOM 3aHSATHH.

LlIxana oyenxu

HIkama oneHKH

OueHka banst OnucaHue

5 2 3a7aHus BHIIOJIHEHBI IOJIHOCTBIO U IIPaBUIIBHO, paboTa 0opMIIeHa COrJIaCHO TPEOOBAHUAM,
pelLIeHHE COIEPKUT HEKOTOPbIe HETOUHOCTH;

4 1 3a7aHus BHIIOJIHEHBI IOJIHOCTBIO, C HECYLIIECTBEHHBIMH OIIMOKAMH, HO MOXOA K PELICHUIO,
uyiest pelleH s], METOJl NPaBUIIbHBI, paboTa 0()OpMIIEHA COrJIaCHO TPEOOBaHUSIM,

3 05 3a7aHus BHIIOJIHEHBI IOJHOCTBIO, C CYIIECTBEHHBIMH OIIMOKAMH, HO TIOAXOJ K PELICHHUIO, U
Jiesl PEIICHHsI, METOJI PaBUIIbHBL, paboTa oopMIIeHa He 10 TPEOOBAHHSIM

2 0 3aaaHus He BBIIIOJIHEHb! WM BBIIIOJIHEHb! HENIPABHIBHO

5.4 Ilpumepsl 3a1aHMi 1JIs1 BBINOJHEHHUSI KOHTPOJIbHBIX PadoT

JUid u3ydeHus: CTPYKTYpbl KPEAUTHBIX OpPraHU3alui 10 pa3Mepy BBIIAHHBIX B TEUEHHE
oTyeTHOro roja kpeautoB u3 900 GankoB Poccuiickoit @enepanuu otobpaHo 210 GaHKOB.
PacnipeneneHne KpemiuTHBIX OpraHu3alMii MO CyMME€ BBIJAHHBIX KpeauToB (MJIH pYyo.)
IIPEJCTaBICHO B Ta0NHUIIE (BBIJIAETCS IO BapUaHTaM).

Ha ocHoBe TaOnMYHBIX JaHHBIX TpeOyeTcs:

1. CocTaBUTh MHTEPBAJIBHBIN BapuallMOHHBIN pal. [locTpouTs rucTOrpaMmy M HOJUTOH
4acToT (Ha 0THOM TpaduKe), IMIUPUUYECKYIO (QYHKIIHIO pacipeneneHus (KyMyJsiTy).

2. Ilo crpynnupoBaHHBIM JAHHBIM, UCTIOJIb3Yys YIPOIIEHHBIM METO]] PacyeTa, BBIYUCIUTD
BBIOOPOYHBIE YHCJIOBBIE XapaKTEPUCTUKU: CpefHee apu(MEeTHYEcKoe, HCIPABICHHYIO



BBIOOPOUYHYIO TUCIIEPCHIO, CPEIHEE KBAAPATUIHOE OTKIOHEHHE, KOX(PPHUIIMEHT BapHallud, MOIY

U MEJIMaHy.
3. Hcnons3yss XW-kBagpar kputepuii Ilupcona, Ha ypoHe 3Haummoctu a = 0,05
IIPOBEPUTh THUIIOTE3y O TOM, 4YTO Ciy4aiiHas BeauunHa X - BEJIWYMHA BBIJAHHBIX

KpCAUTOB - paclopeaciicHa MO0 HOPMaJbHOMY 3aKOHY. HOCTpOI/ITL Ha 4YCPTCIKE, COACpP)KALIEM

THCTOI'PAaMMYy SMIIMPUYCCKOTO paCIIpCACIICHUA, COOTBCTCTBYIOITYIO HOPMAJIbHYIO KPUBYIO.

25 |29 |30 |19 |29 [32 |26 [ 28 |29 |27 [33 |30 |27 |25 |31 |28 |33 |31 |32 |30
34 |25 |26 [33 |23 |28 |32 |33 |32 |37 |27 |26 |26 |28 |33 |27 |29 |21 |31 |28
33 |27 |24 [36 |23 |27 |24 |26 |29 |36 [35 |35 |28 |29 |36 |22 |39 |24 |20 |27
30 [ 28 |26 |29 |36 [34 |30 (36 |26 |17 [33 |21 |30 |32 |31 |29 |28 |25 |38 |28
27 |29 |28 |27 |33 [33 |22 |28 |28 |33 [27 |34 |26 |33 |30 |25 |32 |25 [31 |24
32 |28 |33 [35 |30 |29 |30 [37 |24 |26 |28 |24 |24 |26 |34 |33 |30 |25 |36 |36
29 |35 |31 [32 |33 |25 |33 |25 [34 |32 |24 |30 |39 |33 |30 |29 |28 |21 |34 |32
32 |35 |38 [ 23 |28 |31 |27 |38 |26 |26 |25 |28 |28 |23 |40 |28 |28 |27 |37 |28
19 128 |24 |29 |36 [31 |31 |33 |27 |29 |33 |28 |27 |33 |28 |35 |24 |30 |29 |36
23 |30 |33 [34 |34 |29 |25 |28 |30 |33 [35 |27 |31 |34 |30 |27 |25 |32 |26 |23
32 |36 |31 [32 |30 [30 |31 |3 |23 |29

Kpamxue memoouueckue ykazanus

KonTtponpHas paboTa TO3BOJSET OMPEACIUTh yYPOBEHb YyCBOEHHsS Matepuana. [lepen
BBITIOJTHEHUEM KOHTPOJIHHOU PabOThI HEOOXOMMO 03HAKOMHUTHCS C TEOPETUIECKUM MaTEPHATIOM,
MPEACTABICHHBIM B YI€OHOM JIUTEpaType, MpopadoTaTh METO bl PEIICHUS 3a]1a4, PACCMOTPEHHBIX
B TUITOBBIX MPUMEPAX HA MPAKTUICCKUX 3aHATHSX.

IlIxana oyenxu

ITIkana oreHKH

OrneHka Bbamer OrnumcaHue

5 18-20 3aaHus BBITIOJIHEHB! MTOJHOCTBIO U MPaBUIIBHO

4 15-17 3aaHus BHITIOJHEHBI TOJHOCTBIO, C HECYIIIECTBEHHBIMH OTMOKAMH, HO MOIXOJ K PEIICHHIO,
UJiesl PELICHHSI, METOJI TIPABHJIBHBI

3 12-14 3aaHus BBITIOJIHEHBI TOJHOCTHIO, C CYIIECTBEHHBIMH OIIHOKaMH, HO TIOXOJ K PEIICHHIO, U

Jiesl pELICHHSI, METOJT TPABHIIBHBI
2 0-11 3anaHusi He BBHITIOTHEHBI MM BHITTOIHEHB! HENPABHIILHO
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