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1. Ilepeyenb KOMIIETEHIMI C YKa3aHHeM 3TANoOB UX (JOPMUPOBAHUSA B Mpolecce
ocoenus OIIOIT

B pe3ynbrare u3yueHus AMCHMILUIMHBI « MaTeMaTudeckoe MOCIMPOBAaHUE U aHA-
U3 AaHHBIX» oOydvatoutuecs, B cooTBeTcTBUU ¢ GI'OC BO mno HampaBieHHUIO MOIro-
ToBKH 38.04.01 DKOHOMUKA, YTBEP>KIECHHOTO MTprUKa3oM MuHucTepcTBa 00pa3oBaHus U
Hayku PO ot 31.05.2017 r. Ne 482, popmMupyioT cieayromnme KOMIETEHIINH, YKa3aHHbIE
B Tabnuie 1.

Tabnuua 1

®opMupoBaHUEe KOMIIETEHIUIl B Ipolecce U3yYeHHUs TUCIHUIIUHbI
«MaTtemaTn4eckoe MO/Ie TMPOBAHUE M AHAJIU3 TAHHBIX)»

Komnerennus WNupukatopsl 1o- Oransl pop- | Buasl 3anstuii | OneHOYHBIE CPEICTBA
Kon HaumenoBa- CTHIKEHHsSI KOMIIe- MHUPOBaHUSA i (hopMuUpo- JUISL OLICHKU YPOBHSI
HUE TEHIUN KOMIICTEHIIMM | BaHUS KOMIIE- c(OpPMHPOBAHHOCTH
B IIpoliecce TEHLIUU KOMIIETEHINH
OCBOCHHUS
OIIOIT (kypc)
1 2 3 4 3) 6
OIIK-2 | Cnocoben OIIK-2.1 Ymeer 1 MPAKTUYECKHE | KOHTPOJIbHAs paboTa,
IPUMEHSTh coOupaTh U aHaJH- 3aHATHS YCTHBIN OTIPOC
IPOABUHYTHIE | 3UPOBATH UHPOP-
WHCTPyMEH- MAIHIO 110 perae-
TalbHbIE Me- | MO 3a/1a4e, co-
TOJBI 9KOHO- | CTABJIAThH €€ MaTe-
MHYECKOT0 MaTHYECKOE OIuca-
aHaImM3a B | HUE, CTPOUTH MO-
IPUKIAAHBIX | Jelb, 00ecreunBaTh
u (wm) QyH- | HAKOIUICHHE, CH-
JTaMEHTallb- CTeMaTH3alMIo U
HBIX HCCIIEIO- | SKOHOMUYECKUH
BaHUSX aHaJIN3 COOpaHHBIX

JTAHHBIX.
OIIK-2.2 Brnageer
HaBBIKaMH UCTIOJb-
30BaHUs METOJIOB
MaTeMaTHIECKOTO
MOJIETTUPOBAHUS
MIpH aHaJI3e pe-
QJIBHBIX MPOIIECCOB
1 00BEKTOB C Lie-
JIBIO0 HAXOXKICHUS
3¢ (eKTUBHBIX pe-
HIEHUH O0IeHayy-
HBIX ¥ TIPUKJIATHBIX
3aza4 npodeccuo-
HaJILHOU JIeITENb-
HOCTH.




[Ipumeuanue:
Komnerenuus OITK-2 — Takxke popMupyercst B X0Jie OCBOSHUS TUCHUILIAH: TOATOTOB-
Ka K MpOLEAYpE 3alIUThI U 3alIUTA BHITYCKHON KBATU(PUKAIMOHHON paOOTHI.

2. Onucanue nmoka3sareJieid 1 KpUTEpHeB OLICHMBAHUS KOMIIETEHIUI

Ha pa3/iYHbIX 3TAallaxX uX q)Ole/lpOBaHI/IH, OIIMCAHHC IKAJ OHCHUBAHNA

Hepequb OLCHOYHBIX MaTe€pHuajlioB

Tabmuna 2
Ne HaunmenoBanmue orne- Kparkas xapakrepuctuka oue- | IIpencraBieHue oLieHOYHOTO
n/n HOYHOTO CPE/ICTBA HOYHOTO CPEJICTBa cpenctBa B DOC
1. KOHTpPOJIbHAs CPEICTBO MPOBEPKU YMEHUIT KOMIUIEKT 33/IaHUi IO BapuaH-
pabora IIPUMEHSITD [1OJIyYE€HHBIE 3Ha- | TaM
HUS JJI pelieHus 3aa4 ornpe-
JICJIEHHOTO THIIA 10 pa3leiy
WJIM HECKOJIBKUM paszesiaM
2. YCTHBIH OIpoc CPEICTBO KOHTPOJIA, OpraHu- | BOMPOCHI IO TeMaM JUCHIHUTLIH-
30BaHHOE KaK OMpPOC B YCTHOH | HBI:
dbopMe meaarornyeckoro pa-
GoTHEKa  oGyuarommxcs Ha | nepeyeHb BOIPOCOB K pak-
. TUYECKUM 3aHATHUSIM,
TEMBHI, CB$I3aHUHI)Ie c I/I3yqaeM01:1 _ epeueHb BOMPOCOB [If
JUCIUIUIMHON M pacCUuTaHHOU YCTHOTO OIpoca
Ha BbISICHEHHE o0beMa 3HAHUUI
oOydJaromierocss 1o Ompeje-
JIEHHOMY pa3zeny, Teme, Mpo-
oremMe u T.11.
IIporpamMmMa onleHMBAHUSA KOHTPOJUPYEMOM AU CIUTIIIUHBI
Tabnuna 3
KoHTponmpyemslie pa3aensl Koz korrposmpyemoit HanmenoBanue
Ne i/m KOMITETEHINH (WM ee Ya-
(TeMBI JUCITUTLITUHBI) o OLIEHOYHOT'O CPEe/ICTBA
1 2 3 4
1. MaremaTrueckoe MOAEITMPOBAHUE OIIK-2 YCTHBIM OIIPOC,
KOHTpOJIbHas paboTa
2. AHanu3 TaHHBIX OITK-2 YCTHBIH OIIpoC,
KOHTpOJIbHAsI paboTa




Onucanue nokasarejied u KpHUTEpueB OCHUBAHUA KOMIIETEHIIHH MO AUCIUILINHE
«MaremaTuieckoe MOJACIUPOBAHMEC U AaHAJTU3 TAHHBIX»

Ha pa3/iIMYHbIX 3TAallax UX (l)Ole/lpOBaHl/lﬂ, OITMCAHHEC IKAJ OICHUBaAHUSA

Tabmuma 4
Koxa xomme- | MHIUKATOPHI 1OCTHKE- ITokazarenu u KpUTEpUU OLICHUBAHUS PE3YIBTATOB 00YUCHHUSI
TEHITUH, HUSI KOMIIETEHITUH HUKE TIOPOro- MTOPOTOBBII MPOJBUHY- | BBICOKHI YPOBEHB
JTarnbl BOT'O YPOBHS YPOBEHB ThI ypOBEHb (oTnHr4HO)
OCBOCHHUSI (neynoBneTBO- | (yIIOBJIETBOPH- (xopor10)
KOMITICTCH- PHUTEIBHO) TEJIbHO)
07041
1 2 3 4 5 6
OIIK-2, OIIK-2.1 Ymeer cobu- oOydaromuiics | oOyJarommiicss | 0OyJaroImuii- | 00yJaroImiics
1 xypc paTh U aHAIU3UPOBATH HE 3HAeT 3HAUM- | IEMOHCTPUPY- | CS JEMOH- JE€MOHCTPUPYET
uH(OPMAIIHIO 110 pelia- | TeIbHON YacTH | €T 3HAHUs CTpUpyer 3HAaHUE MaTepua-
eMoii 3a/1a4e, COCTABIIATh | IPOTPAMMHOTO | TOJILKO OCHOB- | 3HaHUE MaTe- | Jia METOJIbI 1O~
€€ MaTeMaTUYeCKOe OIU- | MaTepuayia Me- | HOTO MaTepua- | puaja, He CTPOCHHS B HC-
caHue, CTPOUTh MOJIENb, | TOABI IOCTPOE- | Jia, HO HE 3HA- | JIOMyCKaeT CJIEJIOBaHUS Ma-
oOecrieunBaTh HAKOIUIC- | HUSI M UCCIIEIO- | €T JIeTaJIeH, CYIIECTBEH- | TEMaTHYCCKHX
HUE, CHCTEMAaTH3allMIO0 U | BAaHUS MaTeMa- | JOMYCKAaeT He- | HbIX HETOY- | MOJieJel U aHa-
YKOHOMHYECKUH aHAIIU3 | THYECKUX MOJIE- | TOYHOCTH, JI0- | HOCTEH. TM3a JaHHBIX B
COOpaHHBIX TAHHBIX. Jeit u aHanu3a MyCKaeT He- npodeccruonanb-
JAQHHBIX B IPO- | TOYHOCTH B HOM JIesITEIIBHO-
deccuonanbHOU | (HhOPMYIHPOB- CTH, IPAKTUKU
NESITCIIBHOCTH, | KaX, Hapyliaer MPUMCHCHHSI Ma-
HE 3HAET MpaK- | JOTUYECKYIO Tepuana, ucuep-
TUKY TIpUMEHE- | IOCJIeI0Ba- MIBIBAIOIIIE U TI0-
HUS MaTepuana, | TeJIbHOCTb B CJIEIOBATENBHO,
JIOITYCKAeT Cy- U3JI0)KEHU U YEeTKO U JIOTHYHO
[IIECTBEHHBIE MPOrPaMMHOTO u3NaraetT MaTepu-
OILINOKH. Marepuana. aJI, XOpOLIO OpH-
EHTHpYeTCs B Ma-
Tepuaie, He 3a-
TPYIHSETCS C OT-
BETOM IIPHU BUIO-
W3MEHEHUH 3a]1a-
HUH.
OIIK-2.2 Bnaneer HaBbI- | HE YMEET COOM- | B LIEJIOM B LICJIOM chopmupoBaHHOE
KaMH UCIIOJIb30BaHUS paTh M aHAJM3H- | YCIICIIHOE, HO | YCIICIIHOE, YMEHEE COGHpaTh 1
METOJIOB MaTeMaTuye- poBaTh HHGOP- | HE CHCTEMHOE | HO COZEpKaA- | o onPOBATh M-
(dopmaruro 1o pera-
CKOT'O MOJICITHPOBAHUS MAITUIO TI0 pe- yMEHHUE COOU- | M€ OTAENb- | enoiif sapaue, co-
MIPU aHaJIM3e pealbHBIX | IIaeMOM 3a/1aue, | paTh U aHAIHU- | HbIE IPOOEIBI | craBisTh ee
MPOIIECCOB U OOBEKTOB C | COCTABIIATH €€ 3UpOBATh UH- | YMEHHUE CO- MaTeMaTHIECKOe
1e-JIbI0 HaXOXKICHUS MaTeMaTuye- dbopmaruio mo | Oupath u OIHCaHue, CTPO-
3 (PEKTUBHBIX PEIIEHNH | CKOE OMUCAaHWe, | PEIIaeMOou 3a- | aHAJTMU3UPO- WUTh MOJIEIIb,
0OIIeHAYYHBIX U TIPU- CTPOUTH MO- Jade, cocTaB- | BaTh MHGOp- | obecreynBaTh
KJIQJIHBIX 3a/1a4 rpodec- | nenb, obecrie- JATh €€ MaTe- | MAIUIo 10 HaKOIUICHUE, CH-
CHUOHATILHOMU JesITelNb- YHBATh HAKOI- | MaTUYECKOE perraeMoit CTeMaTHU3aIIIo U
HOCTH. JICHWE, CUCTeMa- | OTMCaHHeE, 3aaue, co- aHaM3 coOpaH-
TU3AlMIO U aHA- | CTPOUTH MO- CTaBJIATh €€ | HBIX JAHHBIX.

5




pabory, 601b-

JU3 COOpaHHBIX | JeNb, o0ecme- | MareMaThde-
JIAHHBIX YUBATh HAKOII- | CKOE OIIKCa-
U JIOIyCKaeT JICHWE, CUCTe- | HUE, CTPOUTH
CYIIECTBEHHBIC | MATHU3AIMIO K | MOJIEIb,
omuOKH, HEYBE- | aHAJIU3 CO- obecreyn-
pEeHHO, ¢ 00NIb- | OpaHHBIX IaH- | BaTh HAKOII-
MMM 3aTPY/I- HBIX, 3HAET JIEHHE, CH-
HEHUSIMH BBI- dbopMyIbl, HO | cTeMaTru3a-
MOJIHSET CaMO- | HE yMEeT uX MO ¥ aHa-
CTOSATEIILHYIO MIPUMCHSITb. 3 coOpaH-

HBIX JaHHBIX.

LIMHCTBO 3ajia-
HUM, peny-
CMOTPEHHBIX
MPOTrpaMMOit
TEeM JTUCIHUILIU-
HBI, HE BBIOJI-
HEHO.

3. TunoBble KOHTPOJIbHbIE 32/IaHNUSI MM MHbIE MAaTEPHAJIbI, HEOOXOAUMbIE ISl
OlleHKH 3HAHWI, yMEeHHUI1, HABBIKOB U (WJIH) ONbITA 1EATEJIbHOCTH,
XapaKkTepu3yoIMX 3Tanbl (POPMUPOBAHNSI KOMIIETEHIIHII B Npolecce 0CBOCHUS
00pa3oBaTeIbHOI MPOrPpaMMBbI

3.1. KonTposbHbIe padoThI

L]env xonmponvHoU pabomst. yriIyOUTh, CACTEMAaTU3UPOBATh M 3aKPEMUTh TEOpe-
TUYECKUE 3HAHUSI 00YyYaIOIMXCsl; MPOBEPUTh CTEIEHb YCBOCHUS OJIHOM TEMbI WJIM BO-
npoca.

TeMatrka KOHTPOJBHBIX PA0OT YCTaHABIUBAETCSI B COOTBETCTBUM C TEMAaMH, pac-
CMOTPEHHBIMU B KOHTPOJIUPYEMOM pazjeine. [[aHHblid BUA pabOT MPOBOIUTCS Ha IMpak-
TUYECKHUX 3aHATUSIX. KOTM4YecTBO BapuaHTOB 3aJJaHU — 10 TEME MCIOJIb3YETCs JIBa Ba-
pUaHTa 3a1aHUM.

KontpoabHas padora Nel
3ananme 1.

Onucate GopMbl MaTEMaTUYECKOH MOAENH, OTOOpaXkarolue MpeArnrcaHue Mo-
CJIEA0BATEIbHOCTH HEKOTOPOW CUCTEMBI ONEPALIMI HA/L UCXOJIHBIMU JAHHBIMHU C LIEJIBIO
MTOJIyYEHHUsI pe3yJIbTaTa.

3axanmue 2.

Knaccudukanus momeneét mo xapakrtepy mporeccoB. IlpuBectn mpumepsl u3
chepbl IpodecCuOHATLHON JeATeIbHOCTH.




3axanmue 3.

[TocTpouTh MaTEMaTHYECKYIO MOJIETh MPOU3BOACTBA Npoaykuuu A u B, obecne-
YUBAKOIINWNA MMOJTYYEHU MAKCUMAaJIbHOW MpPUOBUIA €CIIM W3BECTHO, YTO €AWMHHUIA IpO-
aykuun A naet 0,5 py0., a enununa B naet 0,8 py6. mpubbuin. JlanHuble o 3amacax u 3a-
TpaTax MaTE€pHaJIOB, HCIOJB3YIOIUXCS A1 U3rOTOBJIEHUS NPOAYKIMH, YKa3aHbl B Ta0-

JIUILEC:

3aTpaTbl MmaTepuaJsioB (B Kr) 3-X BHIOB NPOAYKIHMH

Buabl npoayxkuuun I 1 Il

A 2 3 >

B 1 2 4

Konunuectso UMEo- 30 48 60
HIMXCS MAaTEPUAJIOB

3amauy pemuTh rpad@UuecKuM METOJIOM.

3amanue 4.

Pemuts Fpa(l)I/ILICCKI/IM U CUMIIJIICKC- MCTOJOM 3aJa1y JIMHEHHOT' O ImporpamMmupoO-

BaHUSL:
L = 2x;+3x, — min
3x, + 2x, =2 6
x + 4x, =z 4
X > 0
x, =20
KounrpouabHasi padora Ne2
3ananue 1.

HNmerotcs CICAYIOIINC JaHHBIC!

Ne oObexTa | muomane | paiioH pacnoyIOKEeHUs (hopma cOOCTBEHHOCTH
1 2500 nepuepruiHbIi MYHHUIMTIAJIbHBINA
2 2172 nepudepuiHbIi YaCTHBIN

3 2928 IEHTPATbHBIN MYHUITUTATEHBIN
4 3943 LEHTPAJIbHBIN MYHUIUNAJIbHBIN
5 2819 IEHTPATbHBIN JaCTHBIN

6 4902 LIEHTPAJIbHBIN MYHUIUTATbHBIN
7 4236 nepuQepruiHbIi MYHHUIUTAIbHBINA
8 5484 LEHTPAJIBHBIN MYHHUIIUTAIbHBIHA
9 4501 nepudepuiHbIi YaCTHBIN

10 3494 neprudepuiHbINA JaCTHBIN




B 3anaue tpedyercs:

1) Ocy1iecTBUTh aHAINU3 JAHHBIX, BEIOpATh pe3yIbTaTUBHBIN U (DaKTOPHBIE MPHU-
3HAKH.

2) [TocTpouTh CTAaTUCTUYECKUN PSiJ] paclipeiesieHUs 10 Pe3yJIbTaTUBHOMY IPU-
3HAKy, 00pa30BaB YEThIPE TPYMIIbI C PABHBIMU UHTEPBAIAMH.

3) 'padpuyeckrmM METOIOM U IyTEM PACUETOB ONPEICIUTh 3HAYCHUS MOJIBI i Me-
JIMaHBI TTOJIYYEHHOIO psAJla pacClpeaeIeHuUs.

4) PaccunTtarh XapaKTEPUCTUKU UHTEPBAILHOIO PsiJla paclpeeiCHUs: CPEIHIOI0
apu(meTryecKyro, cpeHee KBaJApaTHUIeCKOe OTKIIOHEHHE, JUCTIEPCHI0, KOIPPHUITHEHT
BApHALIUH.

5) Cnenatp BbIBO/BI IO pe3yJIbTaTaM BBINIOJHEHHUS IYHKTOB |- 3 3a1aHus.

6) BeraucianTs cpeiHIon apupMeTUIeCcKyro M0 UCXOAHBIM JaHHBIM, CPAaBHUThH €€
C aHAJIOTMYHBIM TOKAa3aTeJIeM, PACCUMTAHHBIM B I1.4 111 MHTEPBAIBHOIO psAJla pacupe-
JIEJIeHHs], OOBSICHUTH IPUUKUHY UX PACXOXKICHUS.

3aganue 2.

HNmerotcs JaHHBIC O CTOMMOCTH y4aCTKa c\x 3emin ¥y ¥ €ro miomanau x.

No 11/m CroumocTH yyacTka c\x 3emiu Y, MIH.p. | Ilnowaos x, ta
1 19,5 1

2 30,2 4

3 41,8 7

4 51,5 10

5 52,4 13

6 64,5 16

Tpebyercs:

1)  moctpouTh 0JHO(DAKTOPHYIO MOJETIh PETPECCHUU 3aBHCHMOCTH CTOMMOCTH
ydacTKa C\X 3eMJIHM OT ILIOMIAIM;

2)  MPOBEPHUTH 3HAYMMOCTbH MapaMeTpoB Mojaeau perpeccuu (o= 0,1);

3)  MOCTPOUTH AOBEPUTEIBHBIH HHTEPBAJ JJIs OJYICHHON MOICIH PErpeCcCHH
(o= 0,05). OToOpa3uth Ha rpaduKe UCXOAHBIC TaHHBIC, PE3YJIbTAThl MOJICITUPOBAHUS U
MIPOTHO3UPOBAHUS;

4)  OIICHHTb CTOMMOCTH y4acTKa c\X 3eMJIM, €CJIH ILIOIaab COCTaBUT 19 ra.

3amanue 3.

Wcnons3yst naHHble 3aaHusi 2, MOCTPOUTh MOJIENIb 3aBUCUMOCTH CTOUMOCTH
ydacTka c\x 3emud (y) OT ero miomaad (X) ¢ MOMOIIBI0 MOJMHOMa BTOPOH CTEIEeHU
(mapaGosna BTOpOW CTENeHNn): V; = Qg + A, X; + a, X7+ £,

HcxoHble TaHHbBIE U pe3yJbTaThl PACYETOB OTOOPA3UTH Ha rpaduKe.



3.3. YcTHBIIi onipoc

ITo JUCHUIIIINHE «MaremaTudeckoe MOJCIUMPOBAHNEC U aHAJINU3 JaHHBIX» IIPEAY-
CMOTPCHO IMPOBCACHUC YCTHOI'O OIIpOCa.

Paznen 1. MaremaTtuyeckoe MOAeJTUPOBAHUE
[IpumepHBIM IEPEYCHB BOIIPOCOB:

1. MopenupoBaHue Kak METOJT HAyYHOTO TTO3HAHUS.

2. [TonsaTus «mMouenby U «mMoaeupoBanuey. Knaccudukamms 3KOHOMUKO-
MaTEeMaTUUYCCKUX MOJICIICH.
I'padpuaeckuit metox JIII.
CummrekcHeiil metox JIIT.
DTanbl 5)KOHOMUKO-MAaTEeMaTUYECKOTO MOJICIUPOBAHMUSL.
MecTo MaTreMaTH4eCKOro MOACIMPOBAHUSI B SKOHOMUYECKON HayKe.
MaremaTudyeckoe MOJICTUPOBAHUE U PA3BUTUE SIKOHOMUYECKON TEOPHUH.
Ponp npukIitaiHBIX 9KOHOMHUKO-MaTEMaTHUECKUX UCCIICIOBAHUM.
banancoBble 1 ONTUMU3AIIMOHHBIE DKOHOMUKO-MaTEMAaTHYECKHE MOIEIIH.
0. IlemeBble yCTAaHOBKH SKOHOMHYECKOT'O Pa3BUTHS.
1. Poib 35KOHOMHUYECKHX PHIYAroB U CTUMYJIOB B YIIPABJICHUH YKOHOMHUKOM.
OnTumanbHbIC OLICHKH MPOYKIIUH, PECYPCOB U IISHHI.

HBOoo~NO O AW

Pa3gen 2. AHAJIN3 JaHHBIX

IIprMepHBI NepeYeHb BOIPOCOB:

OCHOBBI MATEMATHYECKOI CTATHCTUKH IS AHAJIH3A TaHHBIX
. O01ue naHHbIe U JaHHBIE BEIOOPKHU

. KonmmuecTBeHHBIE TaHHBIC B aTPHOYTHBIC TAHHBIC

. Paszien maHHBIX M JaHHBIX BPEMEHHBIX PSIJIOB

. PactipocTtpanenue 1aHHBIX

. Pacnpeoenenue vacmom ampubymuuvix oannwix (Pacnpeoenenue wacmom)
. Pacnpeoenenue wacmom

. Pacnpeoenenue wacmom xonuuecmeeHnbix OaGHHbBIX

. Cosokynnoe pacnpedenenue

. U3mepenune nonoxxeHus

. Cpeonee (cpeonee apugpmemuueckoe u cpeoHes3seuleHHoe)

. Meouana

. Peatcum (peorcum)

. Cpeonee ceomempuueckoe

. I3mepenue n3MeHYnBOCTH

. Hucnepcus

. Cmanoapmuoe omknonenue (** S ** manoapo ** D ** omxionenue)
. Koaghgpuyuenm sapuayuu (Kosgpgpuyuenm sapuayuu)

. AHanM3 pacupeneseHus

. NPOYeHMUIb
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2. Quartile

3. 3HaueHue z (z-oyenka)

8. CBsI3b MEXKY ABYMS IEPEMEHHBIMU

1. Kosapuayus

2. Koaghgpuyuenm xoppenayuu
JIMHEHHBIA PerpecCHOHHbIN AHAJIN3
HeszaBucuMmeble 1 3aBUCUMBIE TIEPEMEHHBIE, JIMHEIHAS PErpeccusi 1 MHOXKECTBEHHAs pe-
rpeccust

OcraTouHas:

1. Ilpocrast Moziesib TMHEMHOU perpeccuu
2. Mopaenb MHOXKECTBEHHOU PETPECCUU

3.4. IlpoMexyTOUHAsI aTTECTALMS

B cooTrBercTBMU C yueOHBIM IUIAHOM MO HampaBieHHio moarotoBku 38.04.01
DKOHOMHKA BUIOM IIPOMEKYTOUHOM aTTeCTaINH SIBISIETCA 3a4eT Ha 1 Kypce.

BOHpOCLI, BBIHOCHUMBIC HA 3a49€T

[ToHsTHE MOJIENHU U TUIIBI MOJEIEH.

Knaccuduxkanus Moaenei u BUI0B MOACITUPOBAHUS.
MaremaTudyeckoe MoJIeITupOBaHKE.

Knaccuduxkaiys MmaTeMaTHIeCKUX MOJICIICH.

OCHOBHBIE 3TaITbl MOJEIUPOBAHUS.

CtpykTypHBIE U (PYHKITMOHATBHBIE MATEMATHYECKUE MO/ICIIH.
[TonsaTre 06 ONITHMHU3AIMOHHBIX 3a/]a4aXx.

XapakTepucTrKa BU0B MaTEMaTHIECKOTO IIPOrpaMMHUPOBAHMS.

. O0mumii BT MaTeMaTHIeCKOW MOJICIN 3a/1a4d JTMHEHHOTO TIPOTpaMMHPOBAHHUS.
10 I'paduaeckuit MmeTona pemeHus 3a1a9 JUHEHHOTO POTPAMMHUPOBAHHSI.
11. Anroputwm pewmenus 3anauu JII1 rpadpuyeckum METOAOM.

12. Anroputwm pernenust 3aaa4yu JIIT TaOMUIHBIM CUMIIIEKCHBIM METOIOM.
13.3amaun HEAMHEWHOTO, IETTOYUCICHHOTO MPOTPAaMMHUPOBAHUSI.
14.0011ast TOCTaHOBKA TPAHCTIOPTHOM 3a]1auHu.

15.MeTto/ MOTEHIIUAJIOB PENIeHUs TPAHCTIOPTHON 3aa9H
16.0OmnpeneneHne MOHITHS «aHATU3 TAHHBIX).

17.0OcHoBHBIE 3aa4 aHAIN3A JaHHBIX.

18.0OcHoBHBIE dTanbl aHAINA3A JAHHBIX.

19. AAropuT™M NOCTPOCHHS CUCTEMbBI aHATN3a JJAHHBIX.

20.0OcHOBHBIE BUIBI U TUITHI JAHHBIX.

21.TlpenBapuTenbHBIN aHATN3 TAHHBIX U OMMKMCATEIbHAS CTaTUCTHKA.
22.1londaTre cBOAHON TaOJINIIBI.

23.CrerneHb CBOOOIbI, peIKKE JaHHbIC. Mepa accolualum.

24 Tlonsitue «perpeccusi».

25.1IpuurHBI UCTIONB30BAHUS PETPECCHOHHOTO aHAIN3a JaHHBIX.
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26.TloHsiTHE KKOPPEISITUSY.

27.KoppensimroHHO-PETPECCHOHHBIN aHAIHN3 CBSI3eH TTOKa3aTeNeH.
28.IToHsITHE N METO/IBI MHTEIIEKTYaIbHOTO aHATN3a JaHHBIX.
29.3agauu kiaccuPUKalyy U TPOrHO3UPOBAHMUS.

30.3aaua kiacTepu3alum.

31.ITouck accoMaTUBHBIX MPABHUII.

32.3a1a4a BU3yaIM3aIiuu.

33.1Ipornecc mpuMeHEHUST MHTEIUIEKTYaTbHBIX TEXHOJIOTHH.
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4. Meroau4yeckue MaTepuaJibl, ONMpeAe/IsonHe NpoueAypPbl OLeHUBAHUS 3HAHUH,
YMEHHH, HABBIKOB M (WJIN) ONBITA JeATEJIbHOCTH, XaPAKTEePU3YIOIIUX ITanbI Gop-
MHUPOBAHUA KOMIIETEHLMI

4.1 Ilpoueaypsbl OLleHNBAHUS 3HAHUA, YMEHHU I, HABBIKOB
H (WIM) ONBITA JAeSITeJIbHOCTH

KoHTposs pe3ynsTaToB 00ydeHHsI 00yJaronuxcs, dTaloB U ypoBHs (popmMupoBa-
HUSI KOMIIETCHIIUHN M0 JUCHUIUIMHE «MaTeMaThuueckoe MOJACIMPOBAHUE U aHAIM3 J1aH-
HBIX» OCYIIECTBIIACTCS YePe3 MPOBEJICHUE TEKYILETO, BEIXOAHOTO KOHTPOJIEH U KOHTPOJIS
CaMOCTOSITEIIbHON paOOThI

dopMBI TEKYIIETO, TPOMEXKYTOYHOTO X UTOTOBOTO KOHTPOJIS pa3padaThIBAIOTCS
Kadeapoit UCXo s U3 CeU(DUKNA TUCIUIUIMHBL, U YTBEPKIAIOTCS Ha 3aceTaHuu Kade-

PBI.

4.2 Kputepum ouleHKY 3HAHUI, yMeHU, HABBHIKOB M (WJIM) ONBITA JeSITeJILHOCTH,
XapaKkTepu3yIMX 3Tanbl ((OPMHUPOBAHNUS KOMIIETEHIIHII B IpoLecce 0CBOCHUS
00pa3oBaTeJbHOM MPOrpaMMBbI

Onucanye mKaJIbl OICHUBAHUS JOCTIKEHUS KOMIIETEHITUN 10 TUCIHUIUIAHE TPH-
BeJICHO B TaOmuIe 5.

Tabmuma 5
YpoBeHb Ornucanue
OCBOCHUS
KOMIIETSHITUN
6bICOKULIL «329TEHO» OO0yyaromuiicss 0OHAPY>KWJI BCECTOPOHHEE, CUCTEMAaTHYECKOE W TITy-

0oKkoe 3HaHKME yueOHOro MaTrepualia, yMeeT CBOOOIHO BBINIOJHSATH 3a-
JaHWs, TPEeIyCMOTPEHHBIE MPOTPAMMOI, YCBOMI OCHOBHYIO JIMTEpa-
TYpPy M 3HAKOM C JIOTIOJIHUTEIILHOM JTMTEpaTypoi, peKOMEHIOBAaHHON
nporpammoii. Kak mpaBuiio, oOydarouuiicsi MpOSBISIET TBOPYECKHE
CHOCO6HOCTI/I B MTOHMMAHWH, U3JI0OKCHUHN U UCIIOJIL30BAHUN MaTCpurajia

oazoeuwlit «3aYTCHO» OOyyaromuiicss OOHApY)XWJI IIOJIHOE 3HAHHWE Y4YeOHOTO Marepuala,
VCIICIIHO BBIMOJHIET MPEAYCMOTPEHHBIE B MpPOrpaMMme 3ajaHusl,
YCBOWJI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO B IPOrpaMMe

nopozoegulii «3a4TEHO» OOyuaromuiicss 00HapyKUIT 3HAHUSI OCHOBHOTO y4eOHOTO Marepuaia
B 00BeMe, HeOOXOMUMOM IS JallbHeHIIeld y4eObl W TpeaCTOAIIeH
paboThI Mo mpodeccru, CIPaBISETCS C BBHITTOTHEHUEM MPAKTUYECKUX
3aJlaHUM, IPEAYCMOTPEHHBIX MPOrPaMMO, 3HAKOM C OCHOBHOM JIMTE-
paTypoil, pEKOMEHJJOBAaHHOW ITPOrPaAMMOM, AOIYCTHJI IOTPELIHOCTH B
OTBETE HA HK3aMEHE U IPU BBINOJHEHUU 3K3aMEHAIIMOHHBIX 3aJaHUH,
HO 00J1a/1aeT HeOOXOAUMBIMH 3HAHUSMU JJISl MX YCTPaHEHUs TOJ Py-
KOBOJICTBOM IIPENOAABATEIS

- «HE 3aYTCHO» OOyuatomuiicss 00HAPY U MPOOEITHI B 3HAHUSIX OCHOBHOTO yIe0HOTO
MaTepuana, JONMYCTHJI NPUHIUIHAIbHBIE OIMIMOKA B BBITIOJHEHUH
MPEAYCMOTPEHHBIX NPOrPaMMOM MPAKTUYECKUX 3aJaHUM, HE MOXKET
MPOAOJDKATE O0YYeHHE WM MPUCTYNHUTHh K MPO(EeCCHOHANBHOM aes-
TEJIHHOCTH TI0 OKOHYAHUM 00pa30BaTENbHON OpraHu3anuu 0e3 J0MoJl-
HUTEIbHBIX 3aHSATHHA
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4.2.1. Kputepuu OleHKH YCTHOTO OTBETA NMPHU TEeKYIleM U BHIXOJHOM KOH-
TPoJie U MPOMEKYTOYHOM aTTecTAIlUM

[Ipu oTBeTE HA BONPOC OO0YUAIOIIUNCS TEMOHCTPUPYET:

3HAHMA: METOJOB TOCTPOCHHUS M MCCIEIOBAHUS MAaTeMaTHUYECKUX MOJelel u
aHajn3a JaHHBIX B TPO(PECCUOHATILHON A TEIbHOCTH.

yMeHHusl: cOOMpaTh U aHAJIM3UPOBATh MH(POPMAIMIO O pelaeMoi 3aaaye, co-
CTaBJIATh €€ MAaTEMATHUUYECKOE OMHCAHUE, CTPOUTH MOJIENIb, 00ECIIEYNBATh HAKOILJICHUE,
CHUCTEMATHU3AIMIO ¥ aHAJIU3 COOPAHHBIX JaHHBIX.

BJIaJleHHE HABBIKAMU: UCIOJb30BAaHUS METO0B MAaTEMATHUYECKOTO MOJIETUPO-
BaHMsI PY aHAJIN3€ PEATBHBIX TPOIECCOB M OOBEKTOB C IEIbI0 HAXOXKAeHU Y Pek-
THUBHBIX PEIICHU OOIEHAYIHBIX M MPUKIIATHBIX 3a/1a49 PO()ECCHOHATLHOMN eI TeTbHO-
CTH.

Kpurtepuu oneHku

OTJINYHO o0ydaromuiicss 1eMOHCTPUPYET:

- 3HaHWE MaTepuajia METOJIOB IIOCTPOCHUS U MCCIIEIOBAaHHS MaTeMAaTHIECKUX
Mozesel M aHaIn3a JaHHBIX B IPO(ECCHOHAIBHON e TeIbHOCTH, TPAKTUKU
MPUMEHEHUs] MaTepualia, UCUEPITBIBAIONIE U MOCIIEeI0BATEILHO, YETKO U JIO-
TMYHO U3JIaraeT MaTepHa, XOpOIlo OPUEHTUPYETCs B MaTepuae, He 3a-
TPYIHSETCS C OTBETOM IPU BUIOM3MEHEHHUH 3a/1aHHH;

- yMeHHue coOMpaTh M aHAIN3UPOBATh MH(OPMAIIHIO IO penraeMoi 3a1ade, co-
CTaBIISITh €€ MaTEMAaTUIECKOE OMTUCAHUE, CTPOUTH MOJIENb, 00ECIICUnBaTh
HaKOIUICHUE, CHCTEMATH3AINI0 M aHAIN3 COOPaHHBIX JaHHBIX, HCIOIB3Ys CO-
BPEMEHHBIE METOIBI;

— YCHCIIHOC U CUCTEMHOC BJIAZICHNEC HABBIKAMU UCIIO0JIB30BaAHUA METO/I0B Ma-
TEeMaTHYECKOT0 MOJICINPOBAHHS TP aHAJIHU3€E PEaIbHBIX MPOLECCOB U 00b-
€KTOB C LEThI0 HAXOXKACHHS Y (EKTUBHBIX PEIICHU OOIIEHAYIHBIX U MPH-
KJIaJHBIX 3a7a4 podeccroHaIbHOM AeSTeIbHOCTH.

X0po1o o0yJaromuiics AeMOHCTPUPYET:

- 3HaHHe MaTepHaja, He JOIYCKaeT CYIIeCTBEHHbIX HETOUHOCTEH;

- B LEJIOM YCIEIIHOE, HO COJIepKallie OTAeIbHbIE IPOOEIIbl, yMEHHE COOMpaTh
U aHAJM3UPOBATh HHGOPMAIIUIO 110 PEIIaeMOii 3a/1aue, COCTABIIATh €€ MaTe-
MaTHYECKOE OMHMCAHKNE, CTPOUTH MOJIEIb, 00eCIeYMBaTh HAKOIUICHHE, CHCTE-
MaTH3aIMI0 ¥ aHAIU3 COOpAaHHBIX TAHHBIX, UCIIOJIB3YsI COBPEMEHHBIE METO-
JIBI;

- B LIEJIOM YCIIEIIHOE, HO coJiepKalliee OTAeIbHbIe TPOOEIbl U COITPOBOXK-
Jaroneecs OTACIbHBIMY OLIIMOKaMU BJlaJIeHHE HABBIKAMH HCIIOJIb30BaHMUS
METOJIOB MaTeMaTHYECKOT0 MOAETUPOBAHUS MPH aHAIHN3€ PEATbHBIX MpoIlec-
COB U O0BEKTOB C LIENbI0 HAXOXKACHUS 3 (EKTUBHBIX PEIIEHUH 3313 MIPo-
(eccnoHaNbHOM AEATEIBHOCTH.

VIOBJIETBOPUTEJIbHO o0y4aromuiicss 1eMOHCTPUPYET:

- 3HaHM TOJIBKO OCHOBHOT'O MaTepHualla, HO He 3HAeT JAeTalel, T0MyCKaeT He-
TOYHOCTH, JIOIYCKaeT HETOYHOCTH B ()OPMYIIMPOBKAX, HAPYIIAET JIOTHYE-
CKYIO I10CJIE/I0BATEIILHOCTh B U3JI0’KEHUH [IPOrPaMMHOI0 MaTepUala,;

- B LEJIOM YCIEIIHOE, HO HE CUCTEMHOE YMEHHE COOMpaTh U aHAIN3UPOBATh
MH(OPMALUIO 110 PelIaeMoi 3a7ade, COCTaBIsATh €€ MaTeMaTHIECKOe OInca-
HUE, CTPOUTH MOZAEIH, 00eCIIeYnBaTh HAKOTUIEHHE, CHCTEMATH3AIINIO U aHa-
T3 COOPAaHHBIX TaHHBIX, UCIOJIB3YSl COBPEMEHHbIE METO/IbI, 3 IMEHHO METO-
JIbl MATEMaTHYEeCKOT0 MOJICIIMPOBAHMS M aHAJIN3A IaHHBIX,
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- B LEJIOM yCMELWHOe, HO He CHCTEMHOE BIaJIeHHe HaBbIKAMH MCMOJIBb30BAHMS
METO/IOB MaTEMATHUYECKOro MO/IETMPOBAHUS NPH aHAIM3€e peasibHbIX npouec-
COB M OOBEKTOB C LIEJbIO HAXOXKAeHNS (G PEKTUBHBIX PeLIeHHH 3a1a4 npo-
(heccHoHaIbHOM AeSTEIbHOCTH.

HEy/10BJETBOPUTEILHO o0yuatoumices:

—  He 3HAEeT 3HAYMUTEBLHOM YacTH NPOrpaMMHOro MaTepHasa, nioxo OpUeHTH-
pyeTcs B MaTepuae METOJ0B MOCTPOEHHS W MCCIICA0BAHMS MATEMATHHECKUX
MoJesiei 1 aHanu3a AaHHbIX B MPO(eCcCHOHaILHON AeSTeIbHOCTH, HE 3HAeT
NPAKTHKY NPUMEHEHHA MaTepUaa, 0NyCKAeT CYUIECTBEHHbIE OLIMOKH;

- HE YMEET HCOAbL30BATH METO/bI U IIPHEMbI COOMPATB M AHA/IM3HPOBATL HH-
(hopMaLKIo 110 pelaeMoit 3aja4e, COCTaBAATH €¢ MATEMaTHUECKOE ONHcaHHe,
CTPOMTHL MOJIEb, 0OECTIEUNBATE HAKOTJIEHHE, CHCTEMATH3ALIMIO W aHaJIU3 CO-
GpaHHbIX JaHHbBIX, 10MYCKAET CYLIECTBEHHbIE OLMOKH, HEYBEPEHHO, C
GOJBLLMMK 3aTPYIHEHHAMH BbINOIHAET CAMOCTOATENbHYIO paboTy, 6ob-
LIMHCTBO 3a/1aHHi1, NPeyCMOTPEHHBIX NPOrPAMMOMN JAMCLHIIIHHBI, HE Bbl-
M0JIHEHO;

- 00yualowuiics He BIajeeT HABBIKAMM HCTIOJb30BaHMs METOL0B MaTeMaTHYe-
CKOrO MOJIC/IMPOBAHHS [PH AHAIN3E PeasibHbIX MPOLECCOB H OOBEKTOB C Lie-
JIbIO HAXOAEHHMS YPPEKTUBHBIX peLeHi 0OLIEHaY UHbIX 1 NPUKIIAHbIX 3a-
a4 npo(ecCHOHANbHOR AeATENbHOCTH, 0MYCKAET CYLIECTBEHHbIE OLIMOKH,
¢ GONBLIMMK 3aTPYHEHHAMH BbINIOJHSACT CAMOCTOATENbHYIO paboTy, Gosib-
WHHCTBO NPEeAyCMOTPEHHBIX NPOrPaMMO IMCLHIIIMHBL HE BbINOJTHEHO

4.2.2. Kpurepuu OleHKH BbINOJHEHHS KOHTPOJILHBIX padoT

ITpu BBINOJHEHUH KOHTPOIBHBIX pabOT 00yUaIOLMICS 1EMOHCTPUPYET:

JHAHMSI: METOJOB TOCTPOEHHS M MCCIIeI0BAHMS MATeMaTHYECKUX MoJenel u
aHaJu3a JaHHbIX B PO(QECCUOHAIBLHOM JAesTe/IbHOCTH.

yMenusi: coGMpaTh M aHaIM3MpoBaTh WHGOPMALMIO M0 pelaeMoii 3anaye, co-
CTaBJIATH €6 MaTeMaTHUeCKoe OINUCaHUe, CTPOUTH MOJIelb, 00ecrneurBaTh HaKOMICHHE,
CHCTEMATH3allMIO U aHAJIU3 COOPAHHBIX JaHHbIX.

BJIa/IeHHE HABBIKAMH: HCIIOJIb30BAHUS METO0B MATEMAaTH4eCKOro MOAEIHPO-
BaHUs MPH aHAJIM3€e PeasbHbIX MPOLECCOB  OOBEKTOB C LEJIbI0 HAXOKACHHUS s dek-
THBHBIX PellIeHHH 0OIeHay HbIX H IPUKIAJHBIX 3a/1a4 NPO(ECCHOHANBHON IeTeNbHO-

CTH.
KpuTepnu OIEHKH BBIMOJIHEHHSI KOHTPOJIbHBIX [)360T

OTJIHYHO 00yUalOUMHCS AEMOHCTPHUPYET: BLICOKHIT Pe3y IbTaT, OTBETHI MPABHIILHO W B PA3BEPHYTOM
BUJIE HA BCE TCOPETHUCCKHE M MPAKTHUECKHE BOMPOCHI, HE J10MyCKAeT ONOOK B OTBETE MpH
peLieHHU KOHKPETHOMN 3a1a4u.

XOpouo 0ByualoUIMHCS 1EMOHCTPUPYET: XOPOLIHFi PE3yIbTaT, OTBETHII MPABHALHO Ha BCE TEOPETH-

YeckMe W MpaKTHUeCKHe BOMPOCHI, HO B KpaTKoi (hopme, 16O 10MyCcTHI OHY owndKy B
OTBETE MPH PELICHUH KOHKPETHOM 3a1aun.

YA0BJIETBOPHTEALHO 0By uaIoUIMHCH JIeMOHCTPUPYET:  Y/I0BICTBOPHTENbHBIA PE3yJIbTAT, NPaBHIbHO OTBEHACT
TOABKO HA YaCTb MOCTABACHHBIX TEOPETHUECKHE W IIPAKTHUYECKUE BONPOCOB MPH PELICHUH
KOHKPETHOM 3a/1a4H.

HEy/10BJICTBOPHTEILHO | 00YHAIOLNICS ACMOHCTPHPYET: HEYA0BJICTBOPHTE/LHBIH PE3y/IbTAaT HE OTBETHI HA TOCTAB-
JIeHHbIE TEOPETHUECKHE U MPAKTHYECKHE BOMPOCHI I OTBETHJ} HEMPaBHJILHO.

Paspabomuur: oouenm, Kaneecrkas H.IO. / a
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