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1. Ilepeyenb KOMIIETEHIMI C YKa3aHHeM 3TANoOB UX (JOPMUPOBAHUSA B Mpolecce
ocsoenus OIIOIT
B pesynbrare u3yueHus AMCHMILIMHBI « MaTemMaTndeckoe MOACIMPOBAaHUE U aHA-
U3 AaHHBIX» oOydvatoutuecs, B cooTBeTcTBUU ¢ GI'OC BO mno HampaBieHHUIO MOJro-
ToBKHK 21.04.02 3emMueycTpoicTBO U KagacTphl, YTBEPKICHHOIO MPUKa30M MuHucrep-
ctBa oOpazoBanus U Hayku PO ot 11.08.2020 r. Ne 945, hopmupyrot crenyromnime KoM-
METEeHIINH, YKa3aHHbIe B Tabiuie 1.

Tabnuua 1

®opMupoBaHUEe KOMIIETEHIUI B Mpolecce U3yYeHHUs TUCIUIIUHbI
«MaTemaTn4eckoe MO/Ie TMPOBAHUE M AHAJIU3 TAHHBIX»

Kommerenmms

Kon

HaumenoBanue

Nuaukatopel 1oCcTHXeE-
HHUS KOMIIETEHIIUNA

Orarsl Ghop-
MUPOBaHUS
KOMIIETEH-
I[UU B TIPO-
1[ecce 0CBoe-
Hus OITOIT
(cemecTtp)

Bungl 3ans-
TN 11g
dhopmupoBa-
HUS KOMIIC-
TEHIIUHU

O1LeHOYHbBIE
cpenacTBa st
OIICHKH YPOBHS
copmupoBaH-
HOCTH KOMIIE-
TEHIINH

2

3

4

6

YK-1

CriocobeH ocy-
INECTBIATL KpPUTH-
YECKUU aHanu3
MpoOJEeMHBIX — CH-
Tyaluil Ha OCHOBE
CHUCTEMHOTO MOJ-
X0Ja, BbIpadaThI-
BaTh  CTPATETHIO
NEUCTBUI

YK-1.1 Ananuzupyet
MPOOJIEMHYIO CUTYAIIHIO
KaK CHCTEMY, BBISIBIISIS €€
COCTABIISIIOIINE U CBS3U
MCXKAY HUMHU U OCYHICCTB-
JSIET TIOMCK BAPHAHTOB
peLIECHUs TOCTABIEHHOM
MpoOJIEeMHOM CUTYalluu Ha
OCHOBE JIOCTYITHBIX MC-
TOYHUKOB HH(POPMAIHH
YK-1.2

OcyIiecTBIsAeT MOUCK aJl-
TOPUTMOB PEIICHHS T10-
CTaBIICHHOW MPOOIeMHON
CUTYyalliu Ha OCHOBE JI0-
CTYITHBIX UICTOYHUKOB WH-
hopmaruu

YK-1.3

OmpenensietT B paMKax BbI-
OpaHHOTO ANTOPUTMA BO-
MPOCHI (3a7a9n), TOIe-
JKalye JajTbHEeHIIen ae-
TaJIbHOM pa3paboTKe

IIpaKThye-
CKHE
3aHATUSA

KOHTPOJIbHASI
pabora

CaMOCTOSITEIb-
Has pabora

[Ipumeuanue:
Kommnerenmust YK-1- taxke hopmupyeTcst B X0/1e OCBOCHUS JUCIHIUIAH: (Procod-
CKHe MPOoOJIEeMbl HAYKH M TEXHUKH, CTPATETUYECKUI MEHEPKMEHT, 3allliTa BBITYCKHOM
KBATM(UKAIIMOHHOHN pabOTHI, BKIIFOYAsI IOATOTOBKY K 3aIUTE M MPOICAYPY 3aIIUTHI.




2. Onucanue nokasaresieid 1 KpUTeprueB OLICHUBAHUS KOMIIETEHIMH
HA Pa3JIMYHbIX 3Tanax ux GopMupoBaHUs, ONMCAHHUE IIKAJ OLlEHUBAHUS

IlepeyeHb OLIEHOYHBIX MATEPUATIOB

Tabmmma 2
Ne HaumenoBanue one- Kparkas xapakrepuctuka oue- | IlpencraBieHne OLEHOYHOIO
/11 HOYHOTO CpPEJICTBA HOYHOTI'O CPEJICTBA cpeacta B DOC
1 KOHTpOJbHAs paboTa CPENICTBO MPOBEPKU YMEHUI KOMIUIEKT KOHTPOJIBHBIX 3a]1a-
MPUMEHSTD MOJYYCHHBIE 3Ha- | HUM 1O BapraHTaM
HUS JIJISL peILIeHUs 3a1a4 Ompe-
JICJICHHOT'0 THUIIA 0 pa3ieny
WJIA HECKOJIbKUM pa3ziejiaMm
2 YCTHBIN OIIPOC METOJ, KOHTPOJIA 3HaHWU O0y- | IepedyeHb BOMPOCOB I pPY-
YAIOIIMXCS, TIPU YCTHOM OIPO- | OSKHOTO KOHTPOJIS U IpPOMeE-
C€ YCTaHABJIMBACTCS  HEMO- | KyTOYHOMW aTTecTaluu
CPEICTBEHHBIM KOHTAKT MEXKIY
npernojaBaTeieM U 00y4aro-
IIMMCS, B MPOIECCE KOTOPOTO
MpenoiaBaTellb MOJIy4YaeT LIu-
POKHE BO3MOXKHOCTH [UJISl U3Y-
YEHUsI WHIUBUIYAIBHBIX OCO-
OEHHOCTEN ycBOEHMsI oOO0yuya-
IOIUMHCS y4eOHOTO MaTepua-
Ja.
HporpaMMa OICHUBAHUSA KOHTpOJIpreMOﬁ JUCHUIIIINHBI
Tabmuma 3
No Koutponupyemsie pa3- | Koa koHTpomupyeMoi HanMeHOBAMIE
/1 FICIIbE KOMIICTEHIMH (uTH ee OLICHOYHOT'O CPE/ICTBA
(TEeMBI TUCITUTLIMHE]) JacTH)
1 2 3 4
1. | Maremarn4eckoe Mo- VY CTHBIN ompoc
JeTUPOBaHUE YK-1
KonTponbHas pabora
2. | AHaJIIM3 TaHHBIX YcTHBIM onpoc
YK-1
KonTposbHas pabora




Onucanue nokasaresjae 1 KpUTepueB OLCHUBAHUS KOMIIETCHIMI M0 JIMCUUILIMHE
«MarteMaTHyecKoe MOJACJIMPOBAHUE U AHAJIN3 JAHHBIX» HA PA3JIMYHBIX 3TANAX UX
¢popmuposanus,

ONMCAHME KA OLlCHUBAHUS

Tabnuua 4
Kon xomnie- | Wuaukatopsl ITokazareny u KpUTEpUU OLICHUBAHUSI PE3YJIBTATOB O0YUCHHUS
TCHLIMH, 3Ta- | JOCTHIKCHHS | HM)KE IIOPOTOBO- | IIOPOTOBBIA | IIPOJBUHYTHIN BBICOKHH
bl OCBOCHHUSI | KOMIIETEHIIUN IO YPOBHS YPOBEHb YpOBEHb (XO- | ypOBeHb (OT-
KOMIIETEH- (HeyOBIIETBO- (ynoBieTBo- pot11Io) JIUYHO)
117071 PHUTEIIBHO) PHUTEIILHO)
1 2 3 4 3) 6
YK-1, VK-1.1 Ananu- | oOyvaromuics oOyyJaromuii- | oOydJaImuii- | 00yJarouui-
1 cemectp SUpYET Npo- He 3HaeT 3Ha4U- | CA JEMOH- CsI JEMOH- Csl ICMOH-
OJeMHYIO CHTY- | TenpHOl YacTH CTpUpyer CTpupyer CTpUpYyET
alHIo KaK CH- [POrPaMMHOTO | 3HAHHSA TOJb- | 3HAHWE MaTe- | 3HAHUE MaTe-
CTEMY, BRIABIA | \ratepuana me- KO OCHOBHOTO | pHala, He J0- | puajia MeTo-
€ COCTABIBIO™ | 1 1hr ocTpoe- Mmarepuara, IIyCKaeT Cy- IIbl IOCTPOE-
IIIA€E U CBA3U
Mewty muvu i | WL M HCCIEN0- | HO He 3HaeT WECTBEHHBIX | HUS U HCCIIe-
ocymectenser | BAHHMS MaTeMa- JeTajeid, 10- | HETOYHOCTEH. | TOBaHUS Ma-
nouck sapuan- | THYECKHX MOJZie- | IyCKaeT He- TEMaTHYECKHUX
TOB PEILICHHUS JICU U aHaJIu3a TOYHOCTH, MOJCJIEU U
IOCTaBJIEHHONW | JAHHBIX B IPO- JIOTTYCKaeT aHanu3a JaH-
poOaEMHOM (eccOHaIbHOW | HETOYHOCTH B HBIX B IIPO-
CuTyaluu Ha JeATEILHOCTH, bopMynupoB- (dheccroHab-
OCHOBC JOCTYII- | ye 3HAET MpakK- Kax, Hapylia- HOM JIesITEIIb-
HBIX HCTOUHH- | rygy npuMeHe- | €T JIoruye- HOCTH, IIpaK-
KOB MHQOPMA- | g MaTepuana, | CKyIo mocie- TUKHU TIpUMe-
i JIOTTYCKaeT Cy- JIOBaTeIb- HEHUS MaTe-
IECTBCHHBIE HOCTbH B H3- puana, uc-
OIINOKHU. JIOXKEHUN YepIbIBAIOLIE
IPOTPaMMHO- U TI0CJIe/10Ba-
ro MaTepuana. TEJIbHO, YETKO
Y JIOTUYIHO
u3Naraer Ma-
Tepual, Xo-
pOILIO OpPHUEH-
THUPYETCS B
Mmarepuaie,
HE 3aTpyIHS-
eTcs ¢ OTBe-
TOM TIpU BHU-
JOU3MEHEHUN
3aJIaHHMN.
VK-1.2 HE yMeeT COOM- | B LIEJIOM B IIEJIOM chopmupoBaH-
OcylecTBisieT | paTh M aHAM3K- | YCIEIIHOE, HO | yCIelHoe, Ho | HO® YyMeHue co-
HOUCK aJIrO- OmpaTp M aHaIH-
poBath HH(pOP- HE CUCTEMHOE | CofeprKallne
PUTMOB pellIe- MaIIHIo 110 pela- eHue coOu- | OTHEIbHBIE SupoBats - HU
HUS ITIOCTABJICH- ] p YM a Q)OpMaLU/IiO 1o
HOIt IPOGITEM- €MOH 3a/1a4€C, CO- | paTb U aHAJIU- Hp06eJIBI pemaemon 3ana-
e —— CTaBIISITh €€ Ma- | 3UPOBATh UH- | yMEHHUE COOM- | Y€, COCTABISATH
TEMaTU4YeCcKoe dbopmanuto 1o | path U aHaau- | °°




Ha OCHOBE JI0- | OMHKCAHUE, CTPO- | perraeMon 3UpOBaTh UH- | MaTeMaTH4e-
CTYIIHBIX HC- UTh MOJIEIIb, 3agaye, Co- (popMaumo II0 | CKO€ OIIHca-
BN Sy obecrieunBaTh CTaBJISITh €€ peraemMoit HUE, CTPOUTH
(bopmaruu HAKOIUIEHUE, CH- | MaTeMaTh4e- | 3ajade, Co- MOJIEIb,

CTEeMaTHU3aIMIoO U | CKOE OIuca- CTaBJISTh €€ o0ecrnieunBaTh

aHam3 coOpaH- | HUE, CTPOUTH | MaTeMaTuye- | HAKOIUICHHE,

HBIX JaHHBIX MOJIETIb, CKO€ oIuca- cUCTeMaTu3a-

U JIONyCKaeT cy- | oOecreunBarh | HUE, CTPOUTH | IIUIO U aHAIIU3

IIECTBEHHbIE HAKOIUICHHE, | MOJIEb, COOpaHHBIX

omuOKHU, HEYBe- | CUCTeMarTu3a- | 00ecrevnBaTh | JAHHBIX.

pPEeHHO, ¢ 00JIb- LUIO U aHAJlu3 | HAKOIUICHUE,

[IMMH 3aTpyJIHE- | COOpPAHHBIX cucTeMaTusa-

HUSIMU BBINOJIHS- | JaHHBIX, 3Ha- | I[UIO ¥ aHAJTU3

eT CaMOCTOS- eT (opMynbl, | cOOpaHHBIX

TeNbHYIO paboTy, | HO HE yMEET | JaHHbIX.

OOJIBILIMHCTBO UX IpuMe-

3aJlaHuM, Ipeay- | HATh.

CMOTPEHHBIX

MpOrpaMMou Tem

JUCITUTUTAHBI, HE

BBITIOJIHEHO.
VK-1.3 oOyJarommuiics B IEJIOM B IEJIOM YCTICITHOE U
Onpenenser B HE BlajaceT YCIICIIHOE, HO | YCIEIIHOE, HO | CUCTEMHOC
paMKax BbI- HaBBIKAMH HC- HE CHCTEMHOE | COAEpKalllee | BJIaJICHHE
OpaHHOTO A0~ | 11y 30BaHKS Me- | BIIACHHE OT/ICIIbHBIE HaBBIKAMU
DHTMa BOTIPOCBL | 14 16 MaTema- HaBBIKAMU POOECITBI HITH | UCTIOJIb30Ba-
fj’:;:;lgé I;Z;_ TUYECKOTO MOJIe- | MCIIOJIb30Ba- | COTMPOBOXKIA- | HUS METOJIOB
Hefime ne- JUPOBAHUS IPH | HUS METOJIOB | FOIIIEECS OT- MaTeMaThye-
TanbHOl paspa- | AHAIH3E peaib- MaTemMartuye- | AeNbHBIMH CKOTO MOJie-
6OTKe. HBIX TIPOIIECCOB | CKOTO MOJIe- | OIIUOKaMu JTUPOBAHUS

1 OOBEKTOB C 11e- | JTUPOBAHUS BJIQJICHUE MIpH aHan3e

JIBIO HAXO0XK/1e- IIPH aHAJIM3E | HABBIKAMU peaTbHBIX

HUs 9PPEKTUB- | peaTbHBIX UCTIONB30Ba- | MPOLIECCOB U

HBIX PEIIeHUI MIPOIIECCOB U | HUSI METOJIOB | OOBEKTOB C

oOIIeHAYYHBIX U | OOBEKTOB C MaTeMaTtuye- | IeNbIo

MPUKITATHBIX 3a- | TEJIBIO CKOTO MOJIe- | HAaXOXJICHUS

nad mpodeccrno- | HaXOXKACHUSA | JTUPOBAHUS 3¢ (HEeKTUBHBIX

HaJIbHOM Jes- 3¢ (}EeKTUBHBIX | IPU aHAJIM3€ | pelIeHui o0-

TeIBHOCTH, J10- pelnieHuit 00- | pealbHbBIX IIEHAYYHBIX U

IyCKaeT cylle- IICHAYYHBIX U | TIPOIIECCOB M | TIPHKJIATHBIX

CTBEHHBIC OIINO- | MPUKIATHBIX | OOBEKTOB C 3az1a4 mpo-

KH, ¢ OOJIBIIMMHU | 33714 MPO- LEIIBIO beccroHab-

3aTpyqHEHUSIMH | (DECCHOHANb- | HAXOXKACHUS | HOM JesATeNb-

BBITIOJTHSIET ca- HOM fesiTenb- | 3((HEKTUBHBIX | HOCTH.

MOCTOSITEJIBHYIO | HOCTH. penreHuii 00-

paborty, 60116~
IIMHCTBO IPEIy-
CMOTPEHHBIX
IIpOrpamMmoit
JUCLUIUINHBI HE
BBITIOJTHEHO

LIEHAYYHBIX U
MIPUKIIATHBIX
3a/1a4 mpo-
(dheccuonamb-
HOMU JIeITeNb-
HOCTH.




3. TunoBbIe KOHTPOJIbHBIC 3aJaHUA UJIH UHBIC MaTE€pHUAJIbl, HCOﬁXOZlI/IMbIe AJISA

OlLIEHKH 3HAHWH, yMEeHHUI, HABLIKOB U (WJIH) ONBITA AeATEJIbHOCTH,

XapaKkTepu3yIMX 3Tanbl (OPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOCHUS

o0pa3oBaTeyibHOI MPOrPaMMBbI

3.1. BXoaHO#1 KOHTPOJIb
Ienv npoeedenus 6x00H020 KOHmMPOJIA: ONPENICIICHUE YPOBHS, 3HAHUH, YMECHUI

N HAaBBIKOB o6yqa}01111/1xc51, CTCIICHHU YCBOCHUA MMHU OCHOBHBIX pa3acyioB KypCa MaTcMa-
THKH, TCOPCTHUYCCKHUX OCHOB HpHKJIa,HHOP'I MAaTEMATUKHN YPOBHA 6aKaJIaBpI/IaTa.

Hwnh e

o

©ooNe

IIpuMepHBIH NTepeYeHb BOIPOCOB:

[Ipenen GbyHKIMU OTHON IMEPEMEHHOM.

OCHOBHBIE TEOPEMBI O MPEAENax.

[TonsaTre npou3BOAHON HYHKIIMU

[IpaBrwiia BBIYMCIEHUS MPOU3BOJHOW: IPOU3BOAHAS CYMMBI, IPOU3BEICHUS,
YaCTHOTO.

[Ipunoxenue auddepeHunana K MNPUOIMIKEHHBIM BBIYMCICHHUSIM 3HAYEHUUN
byHKIIIN

[TpousBoansie U AuQdHepeHranbl BHICHIMX MOPSIAKOB.

[lepBooOpa3nas. Heonpenenénuplii HHTETpall.

Tabnua OCHOBHBIX HHTEIPAJIOB.

. MlaterpupoBanue pyHKINN OJTHON MEPEMEHHOM.

10 OcHOBHBIE TPUEMBI UHTETPUPOBAHMUS.

11.3amaua, npuBOAIIAs K MIOHATHIO OMIPEACIEHHOTO HHTErpaa.
12.Berancienue miomaand, 00bémMa 1 JJIMHBI TyTH.
13.MaTtematuyeckuii aHaau3 PyHKIIUH HECKOJIBKUX TEPEMEHHBIX
14.Csenenus o nudpepeHnnanbHbIX YpaBHEHUS.

15.0OcHOBBI TEOPUU BEPOSATHOCTEN U MATEMATHUYECKON CTAaTUCTUKH.

3.2. KoHTpobHbIEe padoThI
Lenv koHmpoawbHoUi pabomsi’ yriyOUuTh, CHCTEMATU3UPOBATH U 3aKPEHUTH TEOPE-

TUYCCKUE 3HAHUS OOYYAOIINXCS; IPOBEPUTH CTEIICHb YCBOCHHS OJTHOW TEMBI WJIA BO-
npoca.

Tematuka KOHTPOJIbHBIX pa60T YCTaHaBJIMBACTCA B COOTBCTCTBHUH C TCMaMH, pacC-

CMOTPEHHBIMU B KOHTPOJIMPYEMOM pazjeie. [[aHHbIl BHI pabOT MPOBOIUTCS HAa IpaK-
TUYECKUX 3aHATUSIX. KOTM4YecTBO BapuaHTOB 3aJjaHU — 110 TEME MCIO0JIb3YEeTCs JIBa Ba-
pUaHTa 3a1aHUM.

KonrpouabHas padora Nel

3axanmue 1.

Onucats (HOpMBI MaTeMaTUYECKOM MOJENH, OTOOpakarolue MpearnucaHue Mo-

CJIEIOBATEILHOCTH HEKOTOPOUW CHUCTEMBI ONEPALMil HaJ UCXOJHBIMHU TAHHBIMHU C LETBIO
MOJTy4YEHUsI pe3ysbTara.



3axanmue 2.

Knaccudukanusa moneneit mo xapakrtepy mnpoieccoB. [IpuBectu mnpumepsl U3
cepsl MpopecCuOHAIBHON A TENbHOCTH.
3aganue 3.

[TocTpouTh MaTeMaTHYECKYIO0 MOJIETb Mpoaaxku ydactka A u B, obecneunBaro-
MU MOTy4YeHU MaKCUMaIbHOM MPUOBLIN €CIIM U3BECTHO, UTO yyacTok A maet 0,5 Thic.
py0., a yaactok a B maet 0,8 py6. mpu6Osinn. J/laHHbIE 0 TpoIake, yKa3aHbl B TAOJIHIIC:

yaacrkn npuobLIbL
I I 1l
A 2 3 5
B 1 2 4
KonngecTBo yuacTkoB 30 48 60
3amauy pemuTh rpauaecKuM METOIOM.
3ananue 4.

Pemuth rpaduueckuM U CUMITIIEKC- METOJIOM 3aady JIMHEHHOTO MPOTpaMMHUPO-
BaHUA:
L = 2X;+3X, — min

3.T1 + 2.T2 = 6
X1 + ‘:1“.T2 = 4
X1 = 0
X2 = 0
Konrpouabnas padora Ne2
3ananmue 1.
Nwmerorcsa CICAYIOMNC JaHHBIC!
Ne o6bexTa 15 (0)116:0i13 paiioH pacIoNOKeHHUS ¢bopma
COOCTBEHHOCTH
1 2500 niepudepuiHbIT MYHHIIATIATHHBIN
2 2172 niepuepuiHbIHI YaCTHBIN
3 2928 LHEHTPaATBLHBIN MYHUIIHMTATEHBINA
4 3943 LEHTPaJTbHBIN MYHHIIATIATBHBIT
5 2819 LHEHTPaATBHBIN YacTHBIN
6 4902 LHEHTPaTBLHBIN MYHUIHTATEHBINA
7 4236 niepudepuiHbIT MYHHIIATIATBHBIT
8 5484 LHEHTPaATBHBIN MYHUIIMITATEHBINA
9 4501 niepudepuiiHbli YaCTHBIH
10 3494 niepuQepuiHbIiA YaCTHBIN

B 3agade Tpebyercs:
1) OcymiecTBUThL aHATU3 JaHHBIX, BEIOPATh PE3yIbTATUBHBIN M (PAKTOPHBIC TTPH3HAKH.



2) I[locTpouTh CTaTUCTUUYECKUHN PSI PACTIPEAETICHUS 110 PE3YIbTATUBHOMY IIPU3HAKY,
o0Opa30BaB YEThIpE TPYIIIbI C PABHBIMHU HHTEPBAJIAMHU.

3) I'padmueckm METOAOM U MMyTEM PACUETOB ONPEAEIUTh 3HAUEHUS MOJbl U MEIUAHBI
HOJIy4YEHHOTO psifia paclpeesICHNUS.

4) PaccunTarh XapaKTEpUCTUKU UHTEPBAIBHOIO Psiia PACTIPEAETICHUS: CPEIHIOI0
apu(pMeTHUYECKY10, CpeHEE KBAAPATUUECKOE OTKIIOHEHHUE, JUCTIEPCUI0, KOO(PPUIIUEHT
BapHUaLUH.

5) CnenaTh BBIBOJBI IO pE3yJbTaTaM BBINOJHEHUS TyHKTOB |- 3 3amaHusl.

6) Beraucnauts cpeiHIon apu(pMeTUYeCcKyro M0 UCXOAHBIM JaHHBIM, CPAaBHUTH €€ C aHa-
JIOTUYHBIM MOKa3aTeIeM, pACCYUTAHHBIM B I1.4 JJI1 UHTEPBAJILHOTO psifia pacipeaese-
HUsA, OOBACHUTH PUUUHY UX PACXOXKICHHS.

3ananme 2.

HmeroTcst TaHHBIE O CTOMMOCTH y4acTKa ¢\X 3€MJIM ) | eTo ruiomaau x (Tadi.).
Ta0muna

Croumoctu | Ilnowaos x,
Ne /n yuacTKa ra
c\x  3emimn
Y, MITH.p
1 19,5 1
2 30,2
3 41,8 7
4 51,5 10
5 52,4 13
6 64,5 16

TpeOyercs:

1)  mocTpouTh OAHO(MAKTOPHYIO MOJICIh PErPECCUU 3aBUCUMOCTH CTOMMOCTH y4acT-
Ka c\X 3eMJIM OT IUIOLIAIH;

2)  TPOBEPUTH 3HAYUMOCTH TTApaMeTpoB Mojenu perpeccu (o = 0,1);

3)  MOCTPOUTH JAOBEPUTCIBHBIN MHTEPBAJI JJIS MOJYyYEHHOW MOJCIH perpeccuu (o =
0,05). Oto6pa3uTh Ha rpaduKe UCXOAHBIE JaHHBIC, PE3YIbTAThl MOJCTUPOBAHUS U TIPO-
THO3UPOBAHMS,

4)  OICHHUTH CTOMMOCTH ydacTKa c\X 3eMJIH, €CJIH IIJIOIIaIb COCTaBHT 19 ra.

3ananue 3. VMcnonb3ys gaHHbIE 3aaHUsl 2, TIOCTPOUTH MOJENb 3aBUCUMOCTH CTOMMO-
CTH ydacTka c\X 3eMJiH (y) OT €ro IIOMIaau (X) ¢ IMOMOIIbIO TIOJTMHOMA BTOPO# CTEICHH
(mapabosna BTOpOU CTENEHN): V; = Qg + A, X; + a, X7+ £,

WcxonHble TaHHbBIE U Pe3yJIbTaThl pACYETOB OTOOPa3UTh Ha rpaduKe.

3.3. PyOe:xHblil KOHTPOJIb
- Llenv nposedenus pybexcnoco KOHmMpOosa — NPOBEPKA YPOBHS YCBOEHUsL pa3oeid
unu mem Kypca no oucyuniune «MarteMaTH4eCKOe MOJEIUPOBAHUE U aHAIIU3 JAaHHBIX).
Bonpocwl pybescnozo konmpona Ne 1
Bonpocwi, paccmampusaemvlie Ha ayoumopHbiX 3aHAMUSX

1. TloHsiTHE MOJIETTU U TUIIBI MOJICIICH.

2. Knaccudukanus Moeneid 1 BUAOB MOJICIUPOBAHUS

3. Marematuyeckoe MOJIeTMPOBaHHE



KomMmmbroTepHoe MoieupoBaHue

TpeOoBaHuUs K MATEMATUYECKUM MOJIEIISAM

Knaccudukanus MareMaTnueckux Mojeen

Oco0eHHocTH (PM3MYECKOTO U HATYPHOTO MOJICTUPOBAHUS

CTpyKkTypHBIE U (PYHKIIMOHAIbHBIC MATEMAaTUYECKUE MOJIEIH

. IloHsiTe 00 ONTUMHU3AMOHHBIX 3a/1ayax.

10 Kpatkas xapakrepucTuka BUA0OB MATEMaTHYECKOTO MPOTPaMMHUPOBAHUS.

11.06mwmit Bua MaTeMaTHIeCKOW MOJIENH 3aa9d JJUHEHHOTO TPOTPaMMHPOBAHHSI.

12.I'paduueckuii MeTo1a pemieHus 3a7a4 JMHEWHOTO POTpaMMUPOBAHUSI.

13. Anroputwm pernenus 3anayun JII1 rpaduyeckum MeToaoM.

14. Anroputwm pernenust 3aaa4yu JII1 TaOMUYHBIM CUMILIEKCHBIM METOIOM.

15.3a1a4n HEAMHEINHOTO, IETOUYUCIEHHOTO IPOrPAMMHUPOBAHHS.

Bonpocwt ona camocmosamenvroco uzyuenus

1. Dranbl nocTpoeHuss MmaTemMaTudeckoil mojaenu. O6cnenoBanne 00beKTa MOJIETHU-

pOBaHUSI.

KoHuenryanbHas 1 MaTemMaTH4ecKasi MOCTAaHOBKA 33/1a4M MOJICTTUPOBAHMS.

MeToauky npeaBapuTeIbHON MPOBEPKU KOPPEKTHOCTH MOJEIIH.

Br160p u 060cHOBaHME BBIOOpA METO/1a PELLICHUS 3a]auu.

Peanuzanust MmaTeMaTnueckoil MOAENIH B BUJIE TporpaMmbl 171t DBM.

[IpoBepka anexkBaTHOCTH Mojenu. DopmalibHOE MOATBEPKICHUE (I 00OCHOBA-

HUE) aJIEKBaTHOCTH pa3paboTaHHON Mojenu. OlleHKa YCTOMYMBOCTH U YyBCTBH-

TEIbHOCTH MOJEIIH.

7. llpakTuyeckoe UCIOIb30BaHUE TTOCTPOEHHOM MO/ U aHAJIU3 Pe3yJbTaTOB MO-
JETUPOBAHUS.

8. [Mpenmer, 1iens 1 3ama4n Teopur MaccoBoro oocmyxuanus (TMO).

Q. [TonsiTre cuctemsl MaccoBoro odcayxusanus (CMO).

10.  Ocnosnsie 3nemenTs CMO. I'pad coctosuuit CMO.

11.  Bug CMO 1o kpuTepusiM BXOJSIIETO U UCXOSIIETO TOTOKA TPEOOBaHUH.

12.  Bug CMO 1o kputepusiM 00CTy>KHUBAIOIIEH CHCTEMBI.

13. Tlonsarue motoka coObiTui. [IpocTeitmmii moTok u ero cBoiictra. [lyaccoHoB-
CKUU TTOTOK COOBITHIA.

14.  Tlousartue cimywaitHOro mporecca. XapakKTepuCTHKU ciaydaitHoro nporecca Ciy-
YailHbIe POUECCHI C IUCKPETHBIMHU COCTOSIHUSIMHU.

15. MapkoBckue u He MapKOBCKHE TTPOLIECCHI.

16. JIuckpeTHBIN CIydaliHbIN MPOIIECC C TUCKPETHBIM BPEMEHEM.

17. Bxopsmuii oTOK TpeOOBaHUM U €T0 XapaKTEPUCTHKHU.

18.  Ucxopsmuii mOTOK TpeOOBaHUH U XapaKTEPUCTHKU BPEMEHH 00CTyKHBAHUS.

19. OpnokananbHass CMO ¢ oXuIaHUEM M OTpaHUYECHHEM (C HEOrpaHMUYECHHBIM
OKHMJIaHMEM) Ha JIJTUHY ouepeau. 3aMKHYThIe U pasoMKHyThie CMO. OHOKaHAIIb-
Hasg CMO c oTkazamu.

20.TpaHcniopTHBIE 3aa4H.

21.00m1as MOCTaHOBKA TPAHCTIOPTHOM 3a/1a4H.

22.VIcxomHble JaHHbIE, HEOOXOUMBIE /ISl PEIICHUS TPAHCIIOPTHOM 3a1a4Hu.

23.OTKpbITas U 3aKphITasi TPAHCTIOPTHBIC 3a1a4H.
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24 Meto/ MOTEHIMATIOB ONMpPEAENICHUs] ONTUMAIbHOTO PEIICHHs] TPAHCIIOPTHOM 3a-
Ja4H.
Bonpocuwt pydescnozo konmpona Ne 2
Bonpocsi, paccmampusaemvie Ha ayOumopHbIX 3aHAMUSX
OmnpenenenHre MOHATUS «aHAINU3 TAHHBIX).
OcHOBHBIE 337]a41 aHATU3a TAHHBIX.
OcCHOBHBIE 3Tarnbl aHAJIU3a JAHHBIX.
AJNTOPUTM MOCTPOEHUSI CUCTEMBI aHATU3a JIAHHBIX.
OcCHOBHBIE BUIbI U TUIIBI JAHHBIX.
[IpenBaputenbHbld aHAIN3 JAHHBIX U ONKCATENbHAs CTATUCTHKA.
[TonsTrie cBOAHON TaOJIUIIBI.
Crenenb cBOOO/BI, PEIKUE TaHHBIE.
. Mepa acconmanum.
10 [Tonsatue «perpeccus».
11.TTpu4nHbBI UCTIOJIH30BAHUS PETPECCUOHHOTO aHAIIM3a JTAHHbIX.
12.TloHsITHE «KOPPETSAIUN.
13.KoppenainoHHO-perpecCHOHHBIN aHaIN3 CBs3€H moka3aTesei.
14 .TloHsiTHE MHTEIUIEKTYaJIbHOTO aHAIN3a JaHHBIX.
15.MeTopl MHTEIUIEKTYaIbHOTO aHAIN3a TaHHbBIX.
16.3amaun knaccupuKauy U MPOTHO3UPOBAHUS.
17.3anaya knacrepusaiuu.
18.ITouck accorMaTUBHBIX MTPaBHUII.
19.3amaua BU3yanu3ammm.
20.ITporecc mpUMeHEHHSI HHTEIICKTYIBHBIX TEXHOJIOTHH.
Bonpocwt ona camocmosmenvroco uzyuenus
1. Ucnonb30BaHUE OMUCATEIIBHOW CTATUCTUKH B UCCIEAOBAHUSX IO CIEHHAb-
HOCTH.
Omnpenenenus crneayromux MoHATUN: ['eHepanbHas COBOKYIHOCTh, BbiOopka,
Bri6opounoe cpennee, Menuana.
Kaxk naiiTu Mmeauany st Habopa JaHHBIX:
a) C YETHBIM KOJIMYECTBOM 3HAUCHUI?
0) ¢ HEYETHBIM KOJIMYECTBOM 3HAUYCHUI?
Mona, KBaptunu, Pazmax, CtannaptHoe oTkIIoHeHUE, Jlucnepcusi.
Koadpdumment Bapuanmu, Kosdpdumment acummerpun, Kospduument skc-
ecca.
3agaya aHaiM3a JaHHBIX. MHTEEKTyallbHbIA aHAIN3 JaHHBIX. OTINYUS OT
JIPYTUX BUJIOB aHAJIN3a JAaHHBIX.
9. 3aKOHOMEPHOCTH B JIaHHBIX: HEOUCBHIHBIC, 0OBEKTUBHBIC, MOJIe3HbIe. O0ma-
CTU IPUMEHEHUS MHTEIJIEKTYaJIbHOIO aHAJIN3a JAHHBIX.
10.[ToaroToBka maHHBIX a5 aHanm3a. OOpabOTKa MPOMYIIEHHBIX W HEIOCTao-
[IMX JaHHBIX. AHAJIN3 UCKITFOYEHUH.
11.TTocTaHOBKa W MOPSAJIOK PEUIECHUS 3a/la4d WHTEIJIEKTYaJIbHOTO aHaJIh3a JIaH-
HBIX Ha MPUMEPE XPAHWINIIA CJIA00CTPYKTYPUPOBAHHBIX TEKCTOBBIX JOKY-
MEHTOB.

CoNoORrLDE
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12.BBenenrie B MHOromepHnie 6a3bl gaHHbIX. OCOO€HHOCTH 0a3bl JaHHBIX IS
OTIEpaTUBHOM aHAJIUTHYECKOM 00paOOTKH JaHHBIX. [Topsaok M 0COOEHHOCTH
MOCTPOCHHS XPAHUJIUI JaHHBIX. BuIbl U 0OCOOCHHOCTH NIKaJ H3MEPEHHUI
JIaHHBIX.

13.ITocTaHOBKa W MOPSJIOK PEIICHUS 3a/laud WHTEJJICKTYaJbHOI'O aHajv3a JlaH-
HBIX Ha MpUMEPE TOKYMEHTHOM 0a3bl JaHHBIX.

14.0Oco0€HHOCTH UCTIONB30BaHUS JAHHBIX MPU WHTEIUIEKTYaJIbHOM aHalu3e JlaH-
HbIX. Jlanabie, nHOOpPMAIUS U 3HAHUS.

3.4. IIpomexkyTOUHasI ATTECTALUS

KoHTpons 3a ocBoeHHMEM AMCIUIUTMHBI «MaremMaTrudeckoe MOJACITUPOBAHHE U

aHaJIM3 JaHHBIX» U OLICHWBAHHE 3HAHWM OOYyYalOUIMXCs MPOU3BOIUTHCA B COOTBET-
CTBUU C Y4EOHBIM TUIAHOM TI0 HampasiieHuio moaArotoBku 21.04.02 3emueycTpoiicTBO U
KazacTpsl. BUaomM npoMeXyTOYHOM aTTEeCTallMM SBJIIETCS B MIEPBOM CEMECTpe — 3a-

qcCT.

HeHLI-O IIPOBCOCHUA HpOMG)I(YTO‘lHOI;’I aTTcCTaluu - 3a4CTa ABIACTCA KOMIIICKC-

Hast ¥ OOBEKTUBHAS OICHKAa KauCCTBa YCBOCHHA O6yan-OHII/IMI/ICSI TCOPCTUYICCKUX 3HA-
HHﬁ, YMCHUA CHUCTCMATU3UPOBATH ITOJIYUYCHHBIC 3HAHHA WU IIPUMCHATH HX K PCHICHHUIO
IIPAKTHYCCKUX 3aada4, YPOBH:A C(i)OpMI/IpOBaHHOCTI/I KOMHGTGHI_[I/Iﬁ IIpxu OCBOCHHHU IOHC-
OHUITIINHBI «MaremaTu4ecKkoe MOJICIIMPOBAHUC U aHAJIN3 JAHHDBIX).

©CoNoa~LNE

Bonpocsl, BBIHOCMMBIE HA 3a4eT
ITorgaTne MOAEIN U TUIIBI MOJEIICH.
Knaccuduxanus mojeneid 1 BUAOB MOJICIUPOBAHMUS.
MaremMatndeckoe MOAEITUPOBAHHUE.
Knaccuduxanuys MmaTeMaTH4eCKUX MOJICIICH.
OCHOBHBIE 3TaNbl MOJACITUPOBAHHUS.
CtpykTypHbIe U (PYHKIITMOHATBHBIE MATEMATUYECKUE MOJICIIH.
IToustre 00 ONTUMHU3ALMOHHBIX 3aJa4ax.
XapaKkTepUCTUKA BUJIOB MATEMAaTHYECKOTO TPOTPaMMHUPOBAHUS.
. O06muit B MaTeMaTHYECKOM MOJICNN 3aa4H JIMTHEHHOTO ITPOTPaMMHUPOBAHUS.

10 ['paduueckuit MmeTona pemieHus 3aaa4 JMHEHHOTO MPOrPaMMHUPOBAHUS.
11. Anroputm pemenus 3anayuu JII1 rpaduyeckum MeTOI0M.

12. Anroputm pemerus 3aaaun JIIT TaGauIHBIM CUMITIEKCHBIM METOIOM.
13.3agaun HEAMHEWHOTO, IETOYNCICHHOTO TPOTPaMMHUPOBAHUS.
14.001ast TOCTaHOBKA TPAHCIIOPTHOM 3a]1auHu.

15.MeTon noTeHMaNoB peuIeHUs] TPAHCTIOPTHOM 3a4a4H.
16.0OmpeneneHne MOHATHS «aHAINU3 TaHHBIXY.

17.0cHoBHBIE 3a/1aUM aHAIN3a JaHHBIX.

18.OcHOBHBIE 3Talbl aHATKM3a JaHHBIX.

19. AnropuT™M OCTPOCHMS CUCTEMBI aHAJI3a TaHHBIX.

20.0OcHOBHBIE BUIBI U THITHI JaHHBIX.

21.TIpeaBapuTenbHBIN aHATN3 JAHHBIX U OMKCATENbHAS CTATUCTHKA.

22 .TlonsTHE CBOAHOM TAOIHIIHI.

23.CrerieHb CBOOOIBI, PEIKKE JaHHBIC. Mepa accoIualum.
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24.0Omnpenenenust cleayronux MoHsATUi: ['eHepanbHas COBOKYNMHOCTh, BriOopka,
Bribopounoe cpennee, Menuana, Mona, Kaptunu, Pazmax, CtangapTHoe OT-
KJIoOHeHue, [{ucnepcust.

25.Koadpurment Bapuaruu, Kosdpdunuent acummerpun, KoadgdummeHt skciecca.

26.TlonsiTue «perpeccusi».

2 .IlpnunHbI UCTIONB30BAHUS PETPECCUOHHOTO aHAIN3a JaHHBIX.

28.IloHsITHE «KOPPEIALIUY.

29.KoppensioHHO-pEerpeCCHOHHBIN aHAIN3 CBSI3el TTOKa3aTeNeH.

30.IToHsITHE U METO/IBI MUHTEIIEKTYAILHOTO aHAIN3a JaHHbBIX.

31.3amaun knaccuuKay U IPOrHO3UPOBAHMS .

32.3amaya Ki1acTepu3aIiy.

33.Ilouck acconMaTUBHBIX MPABUIL.

34.3ama4a BU3yaIM3aIiuu.

35.IIponecc npUMeHEHUs] MHTEIUIEKTYaIbHBIX TEXHOJIOTUH.
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4. Metoanueckue MaTepHuaJibl, ONpeaessiionue nNpoueaypbl OleHUBAHUSA 3HAHUI,
YMEHUIi, HABBIKOB U (MJIM) ONBITA AeATEJILHOCTH,
XapaKTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETECHIUM
4.1 Ilpouexypbl OLlEeHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB
U (WJIM) ONBITA AeSITeJIbHOCTH

KoHTposnb pe3ynbTaToB 00yueHust 00ydaroumxcsi, 3TarnoB U ypoBHs (popmupoBa-
HUSI KOMIIETEHIIUHN MO0 JUCHUIUIMHE «MaTeMaTnuueckoe MOJACIUPOBAHUE U aHAIU3 J1aH-
HBIX» OCYIIECTBIISIETCS Yepe3 MPOBEICHUE BXOJHOTO, TEKYIIETO, PyOSKHBIX, BBIXOTHOTO
KOHTPOJIEH U KOHTPOJISI CAMOCTOSATEIHHOU PabOThI

DopMBbI TEKYIIIETO, IPOMEXKYTOYHOTO U UTOTOBOTO KOHTPOJISI, HOPSAJIOK HAUYKCIIe-
HUs 0autoB ¥ (OHIBI KOHTPOJBHBIX 3aIaHUH JIJIS TEKYIIETO KOHTPOJIS pa3padaThIBAIOT-
cst kKadeapoit ucxoas u3 crnenuUKU TUCIUIUIMHE, ¥ YTBEPIKIAIOTCS Ha 3aCeJaHuH Ka-

benpsl.

4.2 Kputepum olleHKHM 3HAHM i, YMEeHUI, HABBIKOB U (MJIH) ONBITA IeATEIbHOCTH,
XapPaKTepPU3yUIUX dTanbl POPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS
00pa3oBaTebHOI MPOrPpaMMBbI

Onurcanue mKaibl OLICHUBAHUS TOCTUKEHUSI KOMIIETEHIUNA MO JUCHUILIMHE MPH-
BeJICHO B TabsuIie 6.

Tabnuma 6
YpoBeHb OTMmeTKa 10 MATHOAITFHOU CUCTE- Onucanue
OCBOCHHUS Me
KOMIIETEH- (mpomexyTo4yHas aTTecTalus)
005051
8bICOKUIL «3a4TEHO» OOyuaromuiicss 0OHApYXIII BCECTOPOHHEE, CHCTe-
MaTH4ecKoe U Tiy0oKoe 3HaHHE YUeOHOTO MaTepH-
ana, yMmeeT cBOOOIHO BBHITIONHSATH 3aJaHUs, MPeay-
CMOTpPEHHBIC MPOrPaMMOM, YCBOMJ OCHOBHYIO JIH-
TEpaTypy U 3HAKOM C JOTOJHUTENBHOH JHTEepaTy-
poii, pekoMeHAOBaHHOW mporpammoii. Kak mpaBu-
710, 00YYAIOIINIACS MPOSBIISIET TBOPYECKHE CIOCOO-
HOCTH B IOHUMAaHHH, U3JI0KESHUH M UCIIOIb30BAaHUH
Marepuaa
oazoevlit «3a4TECHO» OOyuaroiuiicss 0OHApYKHJI TOJHOE 3HAHUE yueO-
HOr0 MaTepuaja, YCIEeIIHO BBITOJHICT IPEIyCMOT-
pEHHBIC B MPOrpaMMe 3a[JaH¥s, YCBOHI OCHOBHYIO
JIMTEPATypy, PEKOMEHIOBAHHYIO B IIPOrpaMMe
nopozoewlii «3a4TEHO» OOyyaromuiics 0OHapPYXUJT 3HAHUSI OCHOBHOTO

y4eOHOro marepuasna B 00beme, He0OX0AMMOM
JUIS AanbHeiel yqeObl U nmpeacTosiei pado-
ThI 110 MPO(ECCUU, CIPABIISIETCS C BHITIOJHEHHU-
€M MPAKTUYECKUX 3aJaHUH, TPETYCMOTPEHHBIX
MporpaMMoii, 3HaAKOM C OCHOBHOW JIUTEpaTy-
poO#, PEKOMEHJIOBAaHHOM IPOrPaMMOM, JIOIY-
CTUJI TOTPEIIHOCTH B OTBETE Ha JK3aMEHE U
MIPU BBITIOJTHEHUH DK3aMEHAITMOHHBIX 3aJIaHHMH,
HO 00JIajaeT HEOOXOAUMBIMH 3HAHUSAMHU TS UX
YCTpaHEHHs TOJ PYKOBOJICTBOM IpENOJaBare-
st
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YpoBeHb OtMmeTKa 1o MATHOAIIIBHON CUCTe- Onucanue
OCBOEHUS Me

KOMITCTCH- (TpoMeXyTouHast aTTeCTaINs )
195041
— «HE 3a4Te- OOyuaronuiics oOHapyKWJI MPoOebl B 3HAHU-
HO» SIX OCHOBHOTO y4yeOHOT0 MaTepualia, JOIYCTHI

MPUHIMIHATBHBIE OMIMOKKM B  BBINOJHEHUU
MPEAYCMOTPEHHBIX MIPOrpaMMON  MpaKTUYe-
CKHMX 3aJJaHUH, HE MOXET MPOJOJIKUTh 00yde-
HUE WIA TPHUCTYNUTh K NpodecCHoHATbHON
JEATEILHOCTH 10 OKOHYAHMHM 00pa3oBaTelb-
HOUM opraHm3anuu 0e3 JOMOTHUTEIHHBIX 3aHS-
THH

4.2.1. Kputepuu OLleHKH YCTHOI0 OTBETA NMPH TeKYyILlleM KOHTPOJIe H MPOMEKYTOY-
HOH aTTecTanuu

[Tpu oTBeTe HAa BOIPOC OOYUAIOLIUIICS 1EMOHCTPUPYET:

3HAHUS: METOJOB IOCTPOEHMSI U HUCCIECIOBaHMS MAaTEMaTUYECKUX MOJEIeH u
aHaJlu3a JaHHBIX B MPOPECCUOHATBHOMN €S TETbHOCTH.

yMeHHusl: cOOMpaTh U aHAJIM3UPOBATh MH(OPMAIMIO IO peliaeMoi 3aaaye, co-
CTaBJIATH €€ MaTeMAaTUYECKOE OMHCAHNUE, CTPOUTHh MOJIEb, 00ECIIeYNBATh HAKOIIJICHHE,
CUCTEMAaTH3aINIO U aHAIN3 COOPAHHBIX JaHHBIX.

BJIa/IeHHe HABbIKAMU: MCTIOJIh30BAaHUS METOOB MaTEMaTHIECKOTO MOIECTHPO-
BaHUs MIPH aHAJIHN3E PEaTbHBIX MPOIIECCOB M OOBEKTOB C IENBI0 HAXOXKICHUS dPPek-
THUBHBIX PEIIEHUI OOLIEHAYUYHbIX U MPUKIIATHBIX 3a/1a4 IPpO(hEeCCHOHATBHOMN 1eATebHO-
CTH.

Kpurtepuu oueHKu

OTJIMYHO o0yyJarouiics 7eMOHCTPUPYET:

- 3HaHHe MaTepHaja METOAOB MIOCTPOEHHS U MCCIEAOBAHHU MaTEMaTHYECKIX
MoJieNiell U aHaIu3a JaHHBIX B IPO(eCcCHOHATBHOM NesITeIbHOCTH, IPAKTHKU
MIPUMEHEHUS MaTepHralia, UCUEPIBIBAIOIIE U MTOCIEA0BaTENbHO, YETKO U JIO-
TMYHO M3JIaraeT MaTepHal, XOpOoIIo OPUEHTUPYETCs B MaTepHale, He 3a-
TPYZAHSETCS C OTBETOM IIPH BUIOM3MEHEHNH 3a/1aHU;

- yMeHHue coOupaTh U aHAJTM3UPOBATh HHPOPMAITUIO 110 PEeIIacMOi 3ajade, co-
CTaBJIATh €€ MaTeMaTHUeCKOe OMMCaHNe, CTPOUTh MOJIENb, 00ECTIeYUBATh
HaKOIUJICHUE, CUCTEMATU3ALMIO U aHAIN3 COOPAaHHBIX JaHHBIX, UCIIONb3YS CO-
BpPEMEHHBIE METOIbI;

- YCHEIIHOE U CUCTEMHOE BJIa/IeHHE HaBBIKAMH MCTIOJIb30BAHUA METO/IOB
MaTEeMaTHYECKOr0 MOJCIMPOBAHMS IIPU aHAIN3€E PEAbHBIX ITPOLECCOB U
00BEKTOB C LENbI0 HAXOXKICHNS 3P PEKTUBHBIX PEeLIeHNH 00LIeHay YHbIX U
MPUKIAIHBIX 33724 MPO(EeCCHOHATBHOM JIesITEbHOCTH.

Xopoio oOyJaronuics: AeMOHCTPUPYET:

- 3HaHHWE MaTepuaja, He IOMYCKaeT CYIMECTBEHHBIX HETOYHOCTEH;

- B IIEJIOM YCIIEIIHOE, HO COZepKAaIllie OTJeNbHbBIE MPOOeTbl, yMEHUE
coOupath U aHATU3UPOBATh MH(DOPMAITHIO TTO pPelraeMon 3aade, co-
CTaBJISITh €€ MATEMATHYECKOE OMKMCAaHUE, CTPOUTH MOJIENb, 00eCIIeYn-
BaTh HAKOIIJICHUEC, CUCTEMATHU3alluI0 U aHaJIu3 CO6paHHBIX JOAHHBIX,
HCIIOJIb3Ysl COBPEMEHHBIE METO/IBI;
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- B IIEJIOM YCIICIIHOE, HO COJIepIKalliee OTIeIbHBIC TPOOEITBI HIIH COIPO-
BOJKJIAOIEeCs OT/ICIbHBIMU OIMOKaMHU BJaJICHHE HABBIKAMHU UCIIOJNb-
30BaHUS METOZOB MaTEMaTHYECKOTO MOJICIIUPOBAHUS TIPH aHAJIH3E pe-
QJIBHBIX MPOLIECCOB U OOBEKTOB C IENBI0 HAaXOKACHUS 3(PPEKTUBHBIX
peureHuii 3a1a4 npoecCHOHAIBHOM JISSITETbHOCTH.

Ya0oBJ1eTBOPUTEIBHO

00yJaronuics: JIeMOHCTPUPYET:

- 3HAHUA TOJIBKO OCHOBHOI'O MaTepuaa, HO He 3HaeT JeTallel, JomycKa-
€T HETOYHOCTH, JIOMYCKAET HETOYHOCTH B (JOPMYTUPOBKAX, HAPYIIIAET
JIOTMYECKYIO MIOCIIEeI0BATEIbHOCTD B N3JI0KEHUU IIPOrPaMMHOI0 MaTe-
puaina;

- B LIEJIOM YCIIELIHOE, HO HE CHCTEMHOE YMEHHE COOMpPaTh U aHAJIU3UPO-
BaTh MH(OPMAIIHIO 110 peIIacMoi 3a/1a4e, COCTaBIATh €€ MaTeMaTHie-
CKO€ ONMCaHHUEe, CTPOUTH MOJIEIb, 00eCIIeUnBaTh HAKOIUIEHUE, CUCTE-
MaTU3allUI0 U aHaJIu3 C06paHHBIX AAaHHBIX, UCII0JIb3Ys1 COBPECMCHHBIC
METO/bl, @ UMEHHO METO/Ibl MaTEMaTHUECKOT0 MOJICIUPOBAHUS U aHa-
JI3a JAHHBIX,

- B LIEJIOM YCIIELIHOE, HO HE CUCTEMHOE BJIQJICHUE HABBIKAMH HCII0JIb30-
BaHUs METOJI0OB MaTEMaTUYECKOT0 MOJECIMPOBAHNUS IIPU aHAIU3E pe-
QJIBHBIX MPOLIECCOB U OOBEKTOB C 1IEJIbI0 HaX0KAECHUS 3(PPEKTUBHBIX
peneHuii 3a71a4 NpoQecCHOHATBHOMN e TETbHOCTH.

HeynosiieTBOpuTeJIbHO

oOyuaronuics:

- HE 3HaeT 3HAYMUTEIIbHOHN YaCTH NIPOrPaMMHOI0 MaTepuaa, INI0X0 OpH-
EHTUPYETCS B MaTepUajie METOI0B IIOCTPOEHHUS U UCCIIENOBAHUS Ma-
TEMaTUYECKUX MOEJIeH U aHan3a JaHHBIX B IPO(EeCCHOHATBHOM Jes-
TEJIbBHOCTH, HE 3HAET IPAKTUKY [IPUMEHEHUS MaTepUalla, JONyCKAET
CYIIECTBEHHBIC OIUOKH;

- HE yMEeT UCII0JIb30BaTh METO/IbI U MIPUEMbI COOMPATh U aHATU3UPO-
BaTh UH(OPMALIUIO 10 pEIIaeMoil 3a/1a4e, COCTABISATh €€ MaTeMaTuye-
CKO€ OIMCaHUEe, CTPOUTH MO/IeNb, 00eCIeYnBaTh HAKOIIJICHHE, CUCTE-
MaTH3alMI0 U aHAJIN3 COOPAHHBIX JIaHHBIX, JOIYCKAET CYILIECTBEHHBIE
OIIMOKHU, HEYBEPEHHO, C OOJBIITNMH 3aTPYIHEHUSMHU BBIMOTHSIET Ca-
MOCTOSITENIbHYIO Pa0OTYy, OONBIIMHCTBO 3a/1aHUM, TPEAYCMOTPEHHBIX
[IPOrPaMMOM AUCUHUIUIMHBI, HE BBIIIOJIHEHO;

- oOydarommuiics He BllaJieeT HaBBIKAMH UCIIOJIb30BaHUS METOIOB MaTeMaTH4e-
CKOT'O MOJICITHPOBAHMUS IIPH aHAJIN3€ PEaTbHBIX IPOILECCOB U OOBEKTOB C Iie-
JbI0 HaxokJIeHns 2 QeKTHBHBIX peleHnit 0OIeHAyYHBIX U IPUKIIAIHBIX 3a-
Ja4 mpodecCHOHANBHOM JeTeIbHOCTH, JI0ITYyCKaeT CYIIECTBEHHBIE OMNOKY,
¢ OOJNBIINMHU 3aTPYAHEHUSIMH BBHITIOJIHAET CAMOCTOSATENBHYIO paboTy, 00JIb-
HIMHCTBO MPEYCMOTPEHHBIX MPOrPAMMOil TUCIUILIMHBI HE BBITIOJTHEHO
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4.2.2. Kputepuii OlleHKH BBHINOJHEHNSI KOHTPOJbHBIX padoT

[Ipu BBIMOJHEHNUN KOHTPOJBHBIX pad0T 00yHarOIIUIICS JEMOHCTPUPYET:

3HAHMA. METOJIOB MTOCTPOEHUS U UCCIIEIOBAaHUS MaTeMaTHUYECKIX MOJIEJIeH U aHaIu3a

JAHHBIX B MTPO(ECCUOHATILHOMN €SI TEIbHOCTH.

YMeHHUs. cOOMpaTh U aHAIM3UPOBATH MHPOPMALIUIO MO PEIIaeMOi 3a/1aue, COCTABIIATh
e€ MaTeMaTUYEeCKOE OMHUCAHNUE, CTPOUTH MOJIENb, 0OeCTIeUrBaTh HAKOIJICHUE, CUCTEMa-

THU3aluI0 U aHAJIN3 COGp&HHBIX JaHHBIX.

BJIa/IeHHe HABbIKAMU: HCIIOJIb30BAHUS METO/IOB MAaTEMAaTUYECKOTO MOJICIIUPOBAHUS
IIPU aHAJIHN3€E PeabHBIX MPOLIECCOB M OOBEKTOB C IIENIbI0 HAXOXKACHUS () PEKTUBHBIX
pelieHni O0IIeHAYYHbIX U IPUKIIATHBIX 337a4 IPO(EeCCUOHATLHON AeSITEIbHOCTH.

KpHTepI/II/I OLHCHKHU BBINMOJHCHHUS KOHTPOJbHBIX paﬁoT

OTJINYHO

00y4Jaronuiicsi AEMOHCTPUPYET:

- TIOJIHBIE U TIPaBWJIbHBIE OTBETHl HAa BCE
BOIIPOCHI, YCIIEIIHO PEIIAECT 3aJa4u C He-
00XOIUMBIMU TIOSICHEHUSIMU, KOpPPEKTHAsI
dbopMyIMpyeT NOHATHUS U KaTErOpuu

X0poIIo

00y4Jaronuiicss AEMOHCTPUPYET:

-HEJIOCTaTOYHO TIOJHBIE ¥ TPaBUIHHBIC
OTBETHl Ha BCE BOIMPOCHI, JIOMYCKAeT He-
CYIIECTBEHHBIC ONMIMOKHU B PEIICHUH 33124

YI0BJIETBOPHUTETHHO

00y4Jaronuiicss AEMOHCTPUPYET:

-omMOKH B PEIICHUH 3a7ad, HETOYEH B
(opMyIUpPOBKaX, MOXET HE OTBETUTh HA
1-2 Bompoca

HEYJA0BJIETBOPUTEJIHLHO

00yJaroIIUiiCs JEMOHCTPUPYET:
-00JIBIIIOE KOJIUYECTBO OIIMOOK

Pazpaborank(u): nonenT, Tepexosa H. H.
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