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YTBEPKJAIO:
eKaH (aKyTeTa MaTeMATHKH

[Iporpamma y4deOHOM MUCHMIUIMHBI «AHAQIM3 [OAaHHBIX» COCTABIEHA HA OCHOBAHHH
TocynapcTBeHHOTO 00pa30BaTENEHOrO CTaHAApTa BBICIIErO MPO(ECCHOHAILHOTO 00pa3oBAHHMS
('OC BIIO) [Monenxo#t Haponmoit Pecry6muku (JJHP) mo manpasinenuto moarotosku 09.03.04
I[IporpamMMHas HHXEHEPHs, YTBEPKAEHHOTO MPHUKa3oM MunucTepcTBa 06pa3oBanus u Hayku JIHP
ot 21 staBapst 2016 r. Ne 33;

ITopsaxa opranusanuu y4e6HOro Imporecca B 00pa3OBaTeNbHBIX OPraHU3alUSIX —BBICIIETO
npodeccuonansHoro obpasosanus Jlonenkoit Haponuo PecriyGinuku, yTBEpKIEHHOTO IPHKA30M
Munucrepcrsa o6pasoBanus u Hayku JTHP Ne 1171 ot «10» Hos6ps 2017 r.;

y4eOHOro IIaHa ¥ OCHOBHOM 06pa3oBaTeIBHON NPOrpaMMEl BBICIIETO MPOGECCHOHATHLHOTO
obpasoBanus Hanpasnenus noarotoBku 09.03.04 IIporpammuas MHXeHepHs, pa3paGOTAHHEIX B
'OV BIIO «/loHemnxwuii HAlMOHAIBHBINA YHUBEPCUTET.

Pa3paborunk:

JonenT kadenpsl NpUKIATHON MEXaHUKH %

Y KOMIIBFOTEPHBIX TEXHOJIOTHt H.C. Bonnmapenko

IlporpamMma y4yeGHOM JMCHMIUIMHEI yTBEp)KAEHA Ha 3aceflaHMd Kadeapsl NPHKIATHOM
MEXaHHUKH U KOMIIBIOTEPHBIX TEXHOJIOTHM

Iporokon Ne 11 ot «02» ampenst 2020 . @
3aBenyiommii kahenpoit BT A.C. Tonbues

Ilporpamma  y4eGHOM MUCHMIUIMHBI OHOOpeHa Y4eOHO-METOMMYECKOH KOMHCCHEH
(axynpreTa MaTEMaTHKH ¥ HHPOPMAIMOHHBIX TEXHOIOTHH
IMporokon Ne 8 ot «15» anpens 2020 r.

ITpencenarens yueGHO-METOAMIECKOM W/
KoMHuccuH (dakynpreTa = JLU. Censixoa
V
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

VYuebHas aucUUIUIMHA «AHATU3 JaHHBIX» OTHOCUTCS K wnukiay llpodeccnonanbHoit

IIOATOTOBKH, BAPUATHBHAS 4aCTb.
CopnepxaHue TUCIHUILIMHBL ABJISETCS JIOTMUECKUM ITPOJOJIKEHUEM COAEPIKAHUSI TUCLIUILINH

— Hudopmaruka;

— Teopus BEpOATHOCTEN U MAaTEMATHYECKAS] CTATUCTHKA
U GOpMHPYET OCHOBY JUISI OCBOCHHS JUCLIUIUINH:

— CHCTeMBI HCKYCCTBEHHOT'O MHTEIUIEKTA,;

— KoHcTpyupoBanue nporpaMMHOro o0ecreyeHus.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueOHou OUCYUNTIUHDL

Hanpasnenue noarotoBku 09.03.04 IIporpammHasi UH)KEHEPHUS
ITpoduns [IporpamMHas HH)KEHEpUs
OO6pa3zoBarenbHas IporpaMMa bakanaBpuat
Kpanuduxanus AkazieMuyeckuil 0akajiaBp
KosingecTBo cosiepkaTeabHbIX MOy IeH 2
Jucuummna 6a30Boii / BapuaTHBHON YacTh .
. JycuuniuHa BapuaTuBHOM 4acTu
00pa30BaTeIbHONW NIPOTrPaAMMBI
®opmel kouTpost (MK, sk3ameH, 3a4er) MOZYJIBHBIN KOHTPOJIb, IK3aMEH
ouHas popma 3ao4Has popma
TMokasarem 00y4eHus o0OyueHus
HOpMaT. YCKOp. HOpMaT. YCKOP.
CPOK CPOK CPOK CPOK
KonnuecTBo 3a4€THBIX eAMHUIL (KPEIUTOB) 4 4 4 —
I'ox moaroroBku 2 2 2 —
Cemectp 4 4 — —
KonnuecTBo yacos 144 144 144 —
- JICKITMOHHBIX 32 32 6 —
- IPAKTUYECKUX, CEMHUHAPCKUX — — — —
- 1a00paTOPHBIX 32 32 6 —
- CaMOCTOSITEIIbHON PabOTHI 80 80 132 —
B T.4. UHAMBHUIYAJIBHOE 331aHHE — — — —
HenenpHoe KOIIMYECTBO YacoB, 9 9 — -
B T.4. QyIUTOPHBIX 4 4 — -

3.  OINHUCAHHME JUCHUIIJIMHBI

Heau u 3axaun

Henu:
— (opmupoBaHUE ETOCTHOTO BOCTIPUSTHS JIOTUKH UCCIIEI0OBATEIHCKOTO MPOIIECcCa;
— TMOpPOXJCHHE y CTYIEHTOB HAy4YHOU pedrexcuu B mporecce paboThl ¢ AIMIUPUUECKUM
MaTEPHUAJIOM.
3aoauu:
— (opmupoBanue HHPOPMAITMOHHON 1 MaTeMaTHYECKON KYJIbTYpPHI CTYICHTOB;
— u3y4yeHue 0a30BbIX AITOPUTMOB aHATN3a U HHTEPIPETAIIUHU TaHHBIX;
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(dbopMUpOBaHKE MTPAKTUICCKIX HABBIKOB UCIIOJIB30BAHUSI COBPEMEHHBIX MPOTPAMMHBIX CPEICTB IS
pelleHus 3aa4 aHaIu3a U UHTEPIPETaiy JTaHHBIX.

TpeGoBanus K pe3yabTaTaM OCBOEHHMS JUCHMILIMHBI. [Ipomecc M3ydeHHs IUCIUTUTMHBI
«AHanu3 JaHHBIX» HampaBieH Ha (OPMUPOBAHUE 3JEMEHTOB CICAYIOUIMX KOMIIETEHIUH B
coorBerctBuM ¢ I'OC BIIO JIHP no nanpaBiaenuto noxaroroBku 09.03.04 IIporpammHuas
UHXKEHEepUsT M OCHOBHOH 00pa3oBaTelbHOM MpOrpaMMbl  BBICIIETO  IPO(ECCHOHAIBLHOTO
oOpasoBanusi HanpasieHus mnoaroroBku 09.03.04 Ilporpammuas wumkenepus ([Ipodwis:
[TporpammHas HHXEHEPHU):

a) oowexynomypnoix (OK):

— OK-7 — cnocoOHOCTh K CaMOOPraHU3allly U caMo00pa30BaHUIO;

0) oowenpogheccuonanvuvix (OIIK):

— OIIK-1 — BnajgeHHe OCHOBHBIMHM KOHIICTIIMSIMH, NMPUHIUIAMH, TEOPUSAMH U (pakTamu,
CBSI3aHHBIMU C HH(POPMATUKOM;

— OIIK-4 — cnocoOHOCTh OCYIIECTBIISATH IIOWCK, XpaHEHHEe, 0O0paboTKy U aHaIu3
uH(pOpMallMU U3 PA3IUYHbIX UCTOYHUKOB U 0a3 TaHHBIX, MPEJCTABIATh €€ B TpeOyeMoM dopmare ¢
UCIIOJIb30BaHNEM MH(POPMAITMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUN;

— OIIK-5 - BiageHue TeOopuell U TEXHOJIOTUEH TOCTPOSHUS HHTEIEKTYalbHbIX
MPOrPaMMHBIX CUCTEM, OCHOBAHHBIX Ha 3HAHMSIX;

8) npogpeccuonanvuvix (I1K):

— [IIK-12 — cnocoOHoOCcTh K (hopmanu3aluMd B CBOEW MNpEeIMETHOW 001acTH ¢ ydéToM
OTpaHUYEHUN HCIIOIb3yEMbIX METO/IOB UCCIICOBAHMUS,

— IIK-13 — TOTOBHOCTh K HCHOJB30BAaHUIO METOJIOB M HHCTPYMEHTAIBHBIX CPEIICTB
UCCIIEIOBaHHSI O0BEKTOB MPOPECCHOHATLHON IEATEIHOCTH.

B pe3yabrare u3ydyeHus y4eOHOMH AUCUMIIUHBI CTYAEHT J0JIKEH |
3namop:
— OCHOBHBIE ITOHATHS aHATTN3a TaHHBIX;
— QITOPUTMBI aHAJIN3A JAHHBIX;
— METOJIbI MPUKIIATHON CTATUCTUKH;
— MareMaTH4eCKHe METOJIbI HCCIIeI0BaHMs, UCTIONIb3yeMbIe B aHAIN3€E JaHHBIX.
Ymemos:
— CaMOCTOSITENILHO  BBIOMpATh  BapuUaHTBl  aJCKBaTHBIX  peIIaeMbIM  3ajadam
MaTeMaTHYECKUX MOJIENeH TaHHBIX;
— 000011aTh ¥ aHATM3UPOBATH PE3YNIbTAThl 00PAOOTKU CTATUCTUYECKUX MATEPHAIIOB;
— OIICHUBATh MPUMEHUMOCTD CPECTB (HOPMATHLHOTO MPEACTABICHUS ISl PA3IMYHBIX THIIOB
JAHHBIX;
— HCIIOJIB30BAaTh CPEJICTBA JIOTMYECKOTO0, MAaTeMaTH4YE€CKOI0 M CTAaTUCTHYECKOIO aHalln3a
IpU PEUIeHUH MCCIeA0BAaTEIbCKUX M MNPUKIATHBIX 3a]a4, OOOCHOBAaHMHM BBIBOJIOB U OIICHKE
npodeccnoHaabHON HHpOpMaLNH;
— CpaBHHUBATh JIOCTOMHCTBA M HEJIOCTATKH METO/I0B U MPUEMOB aHANIN3a JaHHbIX.
Bnaoemu:
— mnpodeccruoHaIbHON TEPMUHOJIOTHEN B 00JIaCTH aHANIM3a IaHHBIX,
— MPaKTUICCKUMHU HaBBIKAMH TIPUMEHEHUS METOJOB aHaM3a JaHHBIX B HAYYHBIX H
NPUKJIAJTHBIX UCCICTOBAHMUSX.



4.

COJAEPKAHUME JUCHUIIJIMHBI 1 ®OPMbI OPI'AHU3AIIMU YYEBHOT'O

ITPOLOECCA

IHopsiakoBbI HOMeP
H TeMa

Kpartkoe conep:kaHue TeMbl

CoaepxarebHbIH MOYJIb 1
«ba3oBble MOHATHA AHAIN3A JAHHBIX»

Tema 1. Beenenue B
aHaJIN3 JaHHBIX

OTanure JaHHBIX OT 3HAaHUK. TaOIHIBI JaHHBIX. 3aJa4X aHAIN3a JaHHBIX

Tewma 2. CpencrBa
naketa Maple mist
CTATHCTHYCCKOTO
aHaJIn3a JaHHbBIX

bubnuoreka stats makera Maple. CTpyKTypa CTaTHCTUYECKUX TAHHBIX B
Maple. UTeHne cTaTUCTHYCCKUX JaHHBIX U3 (paitia

Tema 3. Peanmusanus
ITUCKPETHBIX
CIIy4aifiHbIX BETUYHH B
nakere Maple

DOyHKIMSA paclpeleseHus] CIy4alHOM BeJIMYMHBI M €€ CBOMCTBA.
[loctpoenrne  GyHKIMH  pacmpenesieHus  JUCKPETHOM  ClydaiHOU
BenuuuHbl. Komannpl makera statevalf g JUCKPETHBIX
pacupenenenuid. Ilogkmouenne mnakera statevalf. buHoMuanpHOE
pacrpeneneHue. Pacnipenenenue ITyaccona. I'eomeTpuueckoe
pacnpeneneHue. ' unepreomerpuyeckoe pacnpeeaeHue

Tema 4. Peanuzanus
HEIPEPBIBHBIX
CIIy4aiiHbIX BEJIMYUH B
nakere Maple

[I10THOCTE pacnpenencHuss BEPOSITHOCTEH: ONpPEIEICHUE M CBOWCTBA.
Komanapel makera statevalf [ HEOpEpBIBHBIX pPaclpeiesieHUN.
Haubonee pacnpocTpaHEHHBbIE HEeIpepbIBHbIE pacnpezeneHus,
peanu3oBaHHble B Maple (paBHOMEpHOE, MOKa3aTelIbHOE, HOPMAJIbHOE,
nmornopmanibHoe, Ilupcona, Creromenta t-pacnpenenenue, Oumiepa)
F—pacnpenenenue)

Tema 5. Onpenenenue
Y CIIOBBIX
XapaKTEPUCTHK
CIIy4ailHBIX BEJIUYUH B
cpezne nakera Maple

Haxox/1eHne MaTreMaTH4ecKoro OXUIAHUS U JMCIEPCHH HENPEpPbIBHOU
cily4aifHOM Belnn4yuHBI B akere Maple. MOMEHTBI BBICIIUX MOPSAKOB

Tema 6.
CTaTUCTUYECKUI
AHaIN3 JTaHHBIX B

Maple

[ eHepanbHas 51 BbIOOpOYHAs COBOKYITHOCTH. [Ipocreiimne
CTaTHCTHYeCKHe TpeoOpazoBanus B makere Maple. Iloctpoenue
BbIOOPOYHON (DYHKIMU pacrpeneneHus U BbIOOPOYHBIX XapaKTEPUCTUK
cpenctBamu Maple

Tema 7. Teopus
OIINO0K

CucremMaTHueckre W  choydyaiiHple omuOku. HopmanpHbI — 3aKOH
pactpenenenus ommook. Mepa TouHOCTH. XapaKTEPUCTUKA HOPMATBHOTO
3aKOHa pacmpeneneHus omunodok. OnpeaeneHue AUCIEPCUH MO OMBITHBIM
nanHbIM. [lonmonyns describe monyns stats

Conep:xaTeabHbIi MOTYJIb 2
«BBegeHne B perpecCHOHHbIN AHAJIN3)

Tema 8.
PerpeccnoHHbBIN aHAN3
B Maple

BBesieHre B perpecCHOHHBbIM aHaimu3. BbIOOpOYHBIE XapaKTEpUCTHUKH,
[IPUMEHsIEMbIE B PErpEeCCHOHHOM aHanu3e. Yciosus [aycca—Mapkosa.
Meton HanMenbnx kBagpatoB (MHK). Ouenku napamMeTpoB ypaBHEHUS
perpeccun. IlocTpoenue nuHeHON Moaenu napHoi perpeccun. CpeacTsal

[perpeccoHHOro aHanu3a B nakere Maple. [Tapubie Habmo1eHUs




IHopsiankoBbI HOMeP
U TeMa

Kparkoe cogep:kanue TeMbl

Tema 9. [IpoBepka
KauecTBa YpaBHEHHUS

Teopema T'aycca—MapkoBa. Jlucriepcun W CTaHAAPTHBIE OIIUOKH
kodd¢uimenToB  perpeccun.  [IpoBepka  rumore3  OTHOCHUTEIHHO

perpeccuu KOO(QQHUIMEHTOB JMHEWHOTO0 YpaBHEHUS perpeccud. TepMHuHOIOTHUS
OpUHATHS ~ (OTKJIOHEHHMS) TUIIOTE3BI. HuTepBanpHple  OLICHKH
KO3 PHUIIMEHTOB JIMHEHHOTO YpaBHEHUS perpeccuu

Tema 10. OnpenenieHre MHOKECTBEHHOM JTMHEUHOM perpeccuu. [Ipeanocsuiku

MHOXECTBEHHAs MHK st cinydass MHOXKECTBEHHOM JIMHENHOW perpeccud. [{ucniepcuu u

ITMHEIHAast perpeccus

CTaHJapTHBIE OIINOKU KO3 PUIIMEHTOB. AHAIIN3 KauecTBa
AMITMPUYECKOTO YPABHEHUSI MHOXKECTBEHHOM perpeccuu. [IpoBepka
CTATUCTUYECKOM 3HAUUMOCTH KO3()(PUIIMEHTOB YpaBHEHHSI PETPECCHH.
[TpoBepka oO1iero kauectsa ypaBHeHus perpeccuu. IlpoBepka

BBIITOJHUMOCTH Ipeanocbiiiok MHK




TemaTnueckuii miian

Coaep:kareabHblii MOTYJIb 1
«ba3oBble MOHATHA AHAJIN3A JAHHBIX»

KoJauyecTBO yacoB

Ounasn gopma o0yueHus 3aounas popma o0yueHust

. . . YckopeHHblii cpok
HopMaTuBHBIii CPOK 00ydyeHust YckopeHHblil cpok 00yueHust HopMaTuBHBIii CpOK 00y4yeHHsI

o0yuyeHust
Ha3zpanus y
CONEPKATETLHBIX MOTYJICH B T.4. B T.4. B T.4. B T.4.
= = = &
U TeEM o ) x § @ ) < 3 ) ) ] Eé | S8 Eé
1 ERE IENE £2 |3 |E 1EE
S = 3 E_‘ - = = 3 E- - e = ) E- B s El 2l =| 9|8 E&
= 5] ) = D ) D 5 = | 4 &
) = ) = = cu = = ) = = ) = = ) = B 5} = = =
] = = =] | Q9 = = =] I K] = = =) | 9 = )
@ < =l = Se | x| =« 2 S| = Te | H a Z =S| = SS | H{ | 2| 5|8 =
S| g5 |25 ¢ S |E|§ |EE 3 $|2|2 |EE|s| €z gz
SlsE|8 |8 = = RS g S RS g = 15| g s
8 F |2 8 |2 |3 =§ |2 |E = %3
S = S = S = g =
Tema 1. Beenenue anamas | 15 | 5 | | 2 | g || 12| 2 |-| 2 | 8 |-|144]06|-] 06 [182|-|-|-|-|-|-
JaHHBIX

Tema 2. CpencrBa nmakera
Maple myis cratuctuyeckoro | 12 | 2 | —| 2 8 | - | 12 2 |- 2 8 |—-]144 06| -
aHaIM3a JAHHBIX

o
o

132 - || -|-|-| -

Tema 3. Peann3arnus
JMCKPETHBIX CITyYaiHBIX 12 2 |- 2 8 - | 12 2 — 2 8 |—|1144 |06 | — 0,6 132 |- | -|-=-|-=|-] -

BEeITMYMH B nlakete Maple

Tema 4. Peann3anus
HETPEPHIBHBIX CITyYaiHBIX 12 2 |- 2 8 - | 12 2 - 2 8 |—|1144 |06 | — 0,6 132(-|1-|-1]-1-] =

BEITMYMH B nlakete Maple




Tewma 5. Onpenenenue
HHCIIOBBIX XapaKTCPHCTHK 16 | 4 4| 8 |-| 16 | 4 4 8 14,4 | 0,6 06 | 13,2
CITy4aiiHbIX BEJIUYUH B CPEIIC ’ ’ ’ '
nakera Maple
Tema 6. Cratncriraeciuii 16 | 4 4| 8 |-| 16| 4 4 | 8 144 | 06 06 |132
aHaJu3 JaHHBIX B Maple
Tema 7. Teopust ommu6oK 16 | 4 al 8 |- | 16 al 4 8 14,4 10,6 06 | 132
Hmozo no
cooepcamenvuomy mooynio | 96 | 20 20| 56 | - | 96 20 20 56 1008 | 4,2 42 | 924
1
CoaepxarejbHBIH MOIYJIb 2
«BBe/ieHHe B perpecCHOHHbII aHAJIN3
Tema 8. Perpeccuonnbli 16 | 4 4| 8 || 16| 4 4 | 8 144 | 0,6 06 |132
aHasu3 B Maple
Tema 9. IIpoBepka kauecTBa 16 4 4 8 _| 16 4 4 8 144 | 06 06 132
ypaBHEHHS PErPECCHU ’ ' ' '
Tema 10. Muowectsennan | 15 | 4 4| 8 || 16| 4 4 | 8 144 | 0,6 06 |132
JIMHEWHasl perpeccust
Hmozo
no codeprcamenbHoMy 48 12 12 24 | — | 48 12 12 24 43,2 | 1,8 1,8 39,6
Mooy 2
Bcezo no oucyunnune 144 | 32 32 80 | — | 144 32 32 80 144 6 6 132




5.  METOAUYECKHUE PEKOMEHJIALIUH JJISI IPOBEAEHUA
JIEKIHIMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATUH

TeMBI JIeKIIMOHHBIX 3aHATHNA

Ne Haszeanue memot Konuuecmeo
n/n yacoe
1 |BBenmenue B aHanu3 JaHHBIX 2
2 |Cpencrpa makera Maple [71s CTaTHCTHUECKOTO aHATN3A JAHHBIX 2
3 |Peammsamus IMCKPETHBIX CIy4YaifHBIX BEIMUYMH B makeTe Maple 2
4 [Peanu3anus HeNMpepBIBHBIX CITy4aifHBIX BENMUYUH B TakeTe Maple 2
5  |OnpezeneHue UMCIOBBIX XapAKTEPUCTHK CITyJaHHBIX BETHUKMH B CPEJIE 4

nakera Maple
6 |Crarucrrueckwuii aHANIN3 JAHHBIX B Maple 4
7 [Teopus ommb0ok 4
8 [PerpeccuonubIii anamu3 B Maple 4
9 [[IpoBepka kauecTBa ypaBHEHHS PETPECCHH 4
10 |MnoxecTBennas nuHeiiHas perpeccus 4

BCEI'O 32

TeMbl J12a00pPaTOPHBIX 3aHATHI
o Ha3zeanue memoi Konuuecmeo
n/n uacoe

1 |Onpenenenye THIIOB TaHHBIX 2
2 [Pabora co cTaTHCTHUECKMMH crimckamu B Maple 2
3 |Komamzp! nakera stats s JUCKPETHBIX CIy4YailHbIX BEJINYNH 2
4 |Komampl makera stats s HENPEPBIBHBIX CIyYailHBIX BEIMYNH 2
5 [logmonyns statevalf nakera stats 4
6 [logmonyns describe nakera stats 4
7 |OnpeneneHue IUCTIEPCHH TI0 OBITHBIM JAHHBIM 4
8 [[octpoenue ypaBHeHUS MapHOil MHHEIHO perpeccun B Maple 4
9 [[posepka kauecTBa ypaBHEHHs perpeccuu cpencTsamu Maple 4
10 [Moctpoenne ypaBHeHns MHOMeCTBEHHOI NMMHEHHO# perpeccun B Maple 4

BCEI'O 32




6. METOJAMYECKHUE PEKOMEHJIALIUU 11O OPTAHU3ALIUN

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Opranuszanusi CaMoOCTOATEIbHOI PadOThI CTYIEHTOB

Ne Ha3zeanue memoi Konuuecmeo
n/n yacoe
1 |BBenmenue B aHanu3 JaHHBIX 8
2 |Cpencra makera Maple 11st CTATHCTHYECKOTO aHANIN3A JAHHBIX 8
3 |Peammsamus IMCKPETHBIX CIy4YaifHBIX BEIMUYMH B makeTe Maple 8
4 |Peanuzanus HeMpepHIBHBIX CITy4aitHBIX BEIMYMH B TIakeTe Maple 8
5  |OnpezeneHue YMCIOBBIX XapAKTEPUCTHK CITyJalHBIX BETHUKMH B CPEJIE 8
nakera Maple
6 |Crarucrrueckwuii aHANIN3 JAHHBIX B Maple 8
7 [Teopus ommbox 8
8 [PerpeccuonubIii anamu3 B Maple 8
9 [[IpoBepka kauecTBa ypaBHEHHS PETPECCHH 8
10 |MuoxecTBennas nuHeiiHas perpeccus 8
BCEI'O 80
7. KOHTPOJIBHBIE BOITPOCHI K IPOME KYTOYHOU ATTECTALIUHN
1. Ommure MaHHBIX OT 3HAHH.
2. TloHsATHE 3aKOHOMEPHOCTH M CITy4aiHOCTH.
3. TloHsATHE SMIMPUIECKON THIIOTE3bL. XapaKTEPUCTUKH SMITMPHUYECKIX TUTIOTES.
4. VYcrnoBHas BEpOSITHOCTh M HE3aBUCUMOCTB COOBITHH.
5. OcHoBHBIE cBOMCTBAa (QYHKIMU pacrnpeneneHus. Peamuzanust QyHKUMM pacripefeneHus B
Maple.
6. Peamm3aimst ciydaifHBIX BENTMYMH M 3aKOHOB pacrperienieHns B Maple (TmakeT CTaTHCTUKU
stats).

10

7. YucnoBble XapaKTEePUCTUKU CITy4allHBIX BEIWYMH; MX CBOMCTBA U HaXOXJIEHHWE CpPEJICTBAMU
nakera Maple,
8. OcHOBHBIC CBOWCTBA IUIOTHOCTH pactpe/ielieHNs] BEpOSITHOCTEH; e€ peanm3arus B Maple.
9. Peamm3ais TMCKPETHO pacrpeAeéHHbIX CTy4alHbIX BEIMYMH B cpejie makera Maple.
10. Tloctpoenne GYHKIUM paclpeseneHnsl AUCKPETHOW CITy4alHOW BEMWYMHBI CPEACTBAMU
Maple.
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8.  OBPA3ZEL MOAYJBHOI'O KOHTPOJIA

IOy BIIO «IOHEIKA HAIIMOHAJIbHBII YHUBEPCHUTET»
dakynbTeT MaTeMaTUKH U MH(MOPMAIIMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu:  09.03.04 IIporpamMmHas HHKEHEPHS

Ilpogpunn: [TporpaMMHas HHKCHEPUS
Ilpoepamma noocomosku: oaxanaspuam

Cemecmp 4

Yuebnas oucuyuniuna AHann3 qa”HHBIX

MOAYJBbHAS KOHTPOJBHASI PABOTA
BAPHUAHT Nel
1. ITepeunciute OCHOBHBIC (YHKIIUU TIoaMo Iyl describe.
2. Kakum 00pa3oM MOXKHO Cr€HEpPHpPOBAThH IICEBJOCTYYAHBIE YUCIA C 3aJaHHBIM 3aKOHOM
pacrpeziesieHus CpecTBaMu maketa Maple?
3. Kakme QyHKOUM I CO3[aHUS CTATUCTHYCCKHX TI'PA(QUKOB HUMEIOTCS B IOAMOIYJIC
statplots makera stats?

YTBepKIeHO Ha 3aceJaHuu Kadeapbl NPHUKIATHOW MEXaHUKH M KOMITBIOTEPHBIX TEXHOJIOTHA,
MPOTOKOI Ne OT «__» 20 T

3aBenytomuii kageapoit A.C. T'onbuen
[IpenonaBarens H.C. bonnapenko

Kputepuu oneHuBaHus MO1yJIbHOT0 KOHTPOJIsI

Homep 3a0anusn Koauuecmeo oannoe
1 10
2 10
3 10
Bcezo 30

9.  OBPA3EI DK3AMEHALIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3AMEHY

1. Peanu3zanysi HenpepbIBHO pacipeieNi€HHbIX CIy4aiiHbIX BEIMYMH B cpezie nakera Maple.

2. CriaxvBaHHe CTATHCTHYECKHX JIAHHBIX cpencTBamu makera Maple (moamonysp £1t momyss
stats).

3. TlocTpoenue JIMHEHHON MOIEITN TIAPHOM PErpecCHy METOIOM HAUMEHBIIINX KBaIPATOB.

4. TlpoBepka THUIOTE3 OTHOCHTENBHO KOA(P(MHUIMEHTOB JIMHEHMHOrO ypaBHEHHS MapHOU
perpeccum.

5. HMHTepBasibHbIE OLIEHKU KO (PUIMEHTOB JTMHEHHOTO YPaBHEHHS PETPECCHHL.

6. Teopema I"aycca—MapkoBa. Kiaccrdeckas HopMaibHast JIMHEHHAS PErpeCCHOHHAs MOJICIb.

7. Jlucniepcuu U CTaHAAPTHBIE OIIMOKU KO (PUIIMEHTOB MTapHON PErPECCUH.

8. TloHsATHE MHOYKECTBEHHOHN PErpecCy 1 MHOKECTBEHHOM JIMHEWHOM PETpEeCcCHH.

9. Meton HaMMEHBIIMX  KBAJAPaTOB JUIi  IOCTPOSHUS  SMIIMPUYECKOTO  YPaBHEHUS
MHO>KECTBEHHOMN JIMHEUHOMN PErpecCui.

10. IlpoBepka CTaTUCTMYECKOM 3HAYUMOCTH KOI(PQPUIMEHTOB SMIMPHUYECKOTO ypaBHEHMS
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MHO>KECTBEHHOMN JIMHEUHOMN PETPECCUM.

11. TlpoBepka oOIIEro KayecTBa SMIMPHUECKOTO YPAaBHEHUS MHOXKECTBEHHOW JIMHEHHOM

PErpeccum.

12. Jlucnepcun W CTaHZAPTHBIE OMMOKKA KOX(PQHUIIMEHTOB AMIIMPUYECKOTO  yPaBHEHHS

MHO>KECTBEHHOMN JIMHEUHOMN PETPECCUM.

13. Tlpenmochuiku MeTOIa HAMMEHBIIHX KBAJPATOB ISl MHOYKECTBEHHOM JIMHEIHON PErpecCH.
14. TIpouenypa Tecta 3apeMOKH.

Oobpaszey IK3aMeHAYUOHHO20 Oulema

'OV BIIO «JIOHELIKWIT HAITMOHAJIbHBIM YHUBEPCUTET»

(DaKy.]'IBTeT MAaTEMAaTUKHU U I/IH(l)OpMaI_II/IOHHI)IX TEXHOJIOTHI
OV — bakanasp

Hanpasnenue noarorosku — 09.03.04
«[IporpaMmHas HH)XSHEPHUS

Cemectp 4

VueOHas JUCIUIUTMHA «AHAIU3 TaHHBIX»

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. IIpouenypa Tecta 3apemMOKH.
2. CnydaiiHas BemuunHa X 3aJjaHa PSIJIOM PacIpeIelICHUs:

X 1 2 5 7
p {01(02]|04]03

Haiinute ¢dyHKIUIO pacrpeneiaeHus F(X) CIy4aifHON BeNW4YuHBl X. 3aluIIuTe KOMaHIy

nakera Maple s noctpoenus rpaduxa F (X)

YTBepKIeHO Ha 3acelaHuU Kadeapbl MIPUKIAAHON MEXaHUKH U KOMIIBIOTEPHBIX TEXHOJIOTHH

[Ipotokon Ne OT «_» 20 r.

3aBenyrommii kageapou Toasues A. C.
(noonucs) (hamunus u unuyuaisl)

JK3amMeHaTop Bonpapenko H. C.

Kpumepuu oueHuesanus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
1 50
2 50
Bcero 100 6ans10B

10. OBPA3EIl TECTOBOI'O 3AJIAHUS

1. Cratuctrueckum psiiom Beioopku 0, 1, 2, 3, 1, 0 sBisiercst:
012310 00112 3
a) ; 0) :
111111 111111

) 01 2 3) ) 01 2 3
B ; T .
2 211 112 2
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2. Tabnuia JaHHBIX MHAYE HA3BIBACTCS TAOIUIIEH:
a) «0OBEKT—CBOMCTBOY; 0) «0OBEKT-METOTY;
B) «IIPU3HAK—CBOMCTBOY; B) «OOBEKT—SIBIICHHEY.

3. [IpusHaku 0OOBEKTOB B TaOIHIIE JAHHBIX, IS KOTOPBIX IMEET CMBICIT OTIepalisl YCPESAHEHUS UX
3HAYECHUI.

a) KaUeCTBEHHBIE; 0) KOJIMUECTBCHHBIE;
B) OMHApHBIC, ') HOMHHAJIbHBIC.
4. YpaBHeHHEe apHOM JIMHEHHON perpeccu UMEET BUL!
a) y=B0+g; 6) y=BO+B1X+8;
B) Y =P +Bx +P2Xp +¢€; 1) Y =PBo +PBrXg +PoXp +P3x3 +e.

5. Tlomgmaker cucrembl Maple, mnpenHa3HAYCHHBI YIS BBIYKMCICHUS  CTAaTHCTHYECKHX
XapaKTePUCTHK MACCUBOB JJAHHBIX:

a) random, 0) statplots;
B) describe; r) transform.

6. CraTucTuueckum crickoM B cpezie nakera Maple HE siBnsiercst:
a)sl:=[2,3,5.8,1/27; 0) s2:={sin(x) ,x"2};
B)s3:=[3,4,missing, 5]; r)s4:=[1..2,3,4..5].

7. KBaHTHIIBIO X, YPOBHSI ) CITyqaiHON BEUYHMHbI, HMCIOLLICH ¢bynkumro pacripenenenus F (X) ,

Ha3bIBACTCs PCIICHUEC YPABHCHUS .

a)F(Xp)=Xp; 6)F(xp)=1—p;
B)F(Xp)=1—Xp; r)F(Xp)=p.

8. it crmcka s1:=[1, 2, 1] B Maple 3KBUBAJICHTHBIM CTAaTUCTUYCCKHM CITUCKOM SIBIISICTCSI:
a)s2:={1,2,1}; 0)s3:=[1,2,1,missing];
B)s4:=[1,Weight (2,1) ]; r)s5:=[2,Weight (1,2)].

9. INaker cucremsr Maple, ciry>Karmuii JUist pelIeHns] CTATUCTHYECKUX M BEPOSITHOCTHBIX 33/1a4:
a) stats; 0) plots;

B) linalg; r) orthopoly.

10. Psin pactipesenieHust TUCKPETHOM CITyqaiiHOM BETMUMHBI X
01 0,2 03 0,4
0,5 0,2 0,3 01

3anKcaH HEMPaBUJIbHO, TIOTOMY YTO!
a) CyMMa BEpOSATHOCTEH He paBHa 1;
0) 3HaueHus X HE YIOPsIIOYEHBI 10 BO3PACTAHUIO;

B) BEPOSITHOCTH HE MPUHAIEKAT OTPE3KY [0; 1] ;

T') BEPOSITHOCTH HE YIOPSIIOYEHBI 10 BO3PACTAHMUIO.

11. KPUTEPUU OLIEHUBAHUSA

Ilo xypcy npenmnonaraercsi NpOBEAECHHE IMPOMEXYTOUHOM aTTeCTallud B BHUJE MOIYJIBHOTO
KOHTPOJISI, BBIOJHEHUS! MHIUBUIAYaJbHOW PaOOThI M 3K3aMeHAa. DK3aMeH CHAIOT CTYIEHTHI C LEJbIO
MOBBIILICHUS] pEUTHHTA.
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Opranu3anmoHHoO- CPC Bcero
y4eOnasi paGora NuauBuayanbHasa | MoayJabHbIH NuauBuayanbHas
CTYACHTA padora KOHTPOJIb TBOpYecKasi padora
Max 10 6amoB max 50 6amioB max 30 max 10 6amioB 100 baos
0amioB
AKTHUBHOCTbH Ha Beinosnnenue Breimonaenune | Hammcanue pedepara
n1a0opaTOPHBIX yIpa>KkHEHUH MOJTyJIbHOM
3aHSATUSIX KOHTPOJIbHON
paboThI
LlIxana coomeemcmeusn 6ann06 HAYUOHALHOU WIKATle
Ouenka Onenka no
Ouenka no .
no . O1eHKa M0 ToCy1apCTBEHHOI 1IKAJIe rocy1apcTBeH
100-6annbHoil . . N
mKaJje (3x3amMeH, Tu(pPepeHINPOBAHHBIN 3246T) HOIl mIKaJje
KaJse R
ECTS (3a4éT)
A 90-100 5 (OTIU4YHO) 3a4TCHO
B 80-89 4 (xopor1o) 324TEHO
C 75-79 4 (xopor1io) 3a4TCHO
D 70-74 3 (yOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPHUTEIHHO) 3a4TCHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4¥l IPU YCIIOBUU
00s13aTeNbHOr0 Habopa JOMOJHUTENBHBIX OAJIJIOB
12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE YYEBHOT' O ITPOLECCA

JlexmoHHbIe

u jabopaTOpHbIE 3aHATHUS TMPOBOISATCS B

KOMIIBIOTCPHOM  KJIACCEC,

000py/I0BaHHOM KOMITBIOTEpAMU C JHUIEH3MOHHBIM MPOTPaAaMMHBIM OOECIEUYEeHUEM, JOCTYIIOM K
cetu MHTEpHET, CTONAMU, TOCKOM.

13. PEKOMEH/OBAHHAS IUTEPATYPA
Koua-Bo Hanu4yue
Ne IK3EMILIAPOB | YJIEKTPOHHOM
HanmenoBaHme
n/n B OulJmoTeke BEpPCHHU B
JlonHY 9BC
Ocnosnasa 1umepamypa
1 AHanmu3 JTaHHBIX ;| YY€OHUK JUIT  aKaJeMHUYECKOTO
OakanaBpuata / mox pen. B. C. Mxutapsina. — MockBa : — +
FOpaiit, 2016. — 490 c.
2 bonnapenko H. C. AHanu3 1aHHBIX B HAYYHBIX
WCCJIEIOBAHMSAX ;| YIEOHO-METOAMYECKOE MTOCOOHE 1O 12 +
muciurinie «Anann3 ganaeix» / H. C. bongapenko. —
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| Touenx : TOY BIIO «/lonHY», 2018. — 174 c. |

Jonoanumenvnas numepamypa

1 AHaM3 JaHHBIX U MaTEeMaTH4YecKOe MOJICIIMPOBAaHUE B
HKOJIOTHM M TMPHUPOJOIONIB30BaHHH : yuyeOHoe mocodue /
. C. bexrouenko, A. B. Cmarus, JI. b. TTomoxk,
JI. E. Tlonok. — Kpacuonap : Ky6I'AY, 2015. — 313 c.

2 Kanununa B. H. Ananu3 ganneix. KoMmnbrotepHbii
NpaKkTUKyM : yuebnoe nocodue / B. H. Kanununa, - +
B. 1. Conosbes. — Mocka : KHOPYC, 2017. — 166 c.

3 Tropun 0. H. Ananu3 naHHBIX Ha KOMITBIOTEpE : ydeOHOE
noco0ue 1o HanpajieHusM «MaremaTuka,
«Matemaruka. [IpuknagHas MaTeMaTHKa / 3 -
1O. H. Tropun, A. A. Makapos. — U31. 4—e. — Mocksa :
POPYM, 2010. — 366 ¢

14, UHP®OPMAIUOHHBIE PECYPCbI

1. Ananu3 naHHbIX: KOHCHEKT Jekuui / A. A. Canmun [DnekTpoHHBIH pecype]. — Pexxum
noctyna : http://window.edu.ru/catalog/pdf2txt/815/78815/59587. — 3aru. ¢ skpaHa.

2. Beenenne B aHanu3 JaHHBIX [OnekTpoHHbIl pecypc]. — Pexum gocryma :
https://alexanderdyakonov.files.wordpress.com/2018/12/intro2datamining.pdf. — 3aru. ¢ skpaHna.
3. O030pHBII Kypc MO aHaIM3y AAHHBIX [DIEKTpOHHBIM pecypc]. — Pexxum pocryma :

https://www.lektorium.tv/course/22822. — 3aru. ¢ skpaHa.

15. INPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopmniopatuBHas nunensus JOHHY Ne 46484614);
2. Microsoft Office (kopropatusnas muuensust JOHHY munenzus Ne 46472919);
3. Marematuyeckuii maketr Maple (Demo Bepcus).

Pabouas mporpaMma paccMOTpeHa M MepeyTBepkKAeHa Ha 3acelaHuu Kadeapbl MPUKIaAHON
MEXaHUKH U KOMITBIOTEPHBIX TEXHOJOTHUN ¢ M3MEeHeHUsIMHU (0e3 n3mMeHeHui) Ha 20 roj.
[Tpotokomn Ne or“ 7 20 1. 3aBeayroumii. kadeapoit

Pabowas mporpamma paccMOTpeHa | TepeyTBepXkK/IeHa Ha 3aceqaHuy Kadeapbl MpUKIaIHON
MEXaHHUKH 1 KOMITBIOTEPHBIX TEXHOJIOTUH C U3MEHEeHHsIMU (0e3 n3MeHeHuil) Ha 20 TO/I.
[Tpotokom Ne or“ 7 20 r. 3amenmyromuii. kadenpoit

Pabouas mporpamMMa paccMOTpeHa M MepeyTBEepkKACHA Ha 3acelaHuu Kadeapsl MPUKIaTHON
MEXaHUKH 1 KOMITBIOTEPHBIX TEXHOJOTHUH ¢ M3MeHeHUs MU (0e3 n3mMeHeHui) Ha 20 roj.
[Iporokomn Ne or“ 7 20 1. 3aBemyrouwmii. kadeapoit

Pabouas mporpamma paccMOTpeHa | IepeyTBepK/IeHa Ha 3aceJaHud Kadeapbl MpUKIaTHON
MEXaHHUKH H KOMITBIOTEPHBIX TEXHOJOTUH C U3MEHEeHHsIMH (0e3 n3MeHeHuil) Ha 20 TO/I.
[Tpotokom Ne or“ 7 20 r. 3amemyrommii. kadempoit
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