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1. [Tepeyenb KOMIETEHUNH ¢ YKa3aHUEM 3TANOB UX (JOPMHUPOBAHUSA B NPoLecce
ocoenus OIIOIT

B pesynbraTe nzyueHus: IMCUUILUIMHBI «MaTteMaTu4ecKkoe MOJCIMPOBAHUE U aHa-
T3 JaHHBIX» oOyuaromiuecs, B coorBeTcTBur ¢ ®I'OC BO mo HampaBiieHHIO TOATO-
ToBKH 19.04.04 TexHoJIOTHSI MPOAYKIIMM U OPTaHU3alMs OOIIECCTBEHHOTO IUTAHMS,
YTBEP>KIACHHOTO MpHUKkazoM MunucrepcTBa obpa3zoBanus u Hayku PO ot 14.08.2020 r.
Ne 1028, popmupyroT crneayroiue KOMIETEHIINH, YKa3aHHbIe B Tabaune 1.

THYECKUX IIpO-
eCCoOB Ipous-
BOACTBa npo-
AYKTOB InmuTa-

HUA

Tab6muna 1
@®opMHUpOBaHHMeE KOMIIETEHIMH B poLecce M3y4YeHUs1 TUCHUILINHBI
«MaTtemMaTH4ecKoe MOIeTMPOBAHUE M AHAJIU3 TAHHBIX)
Komnerenius Nuaukatopel JOCTUXEHUS DTarmsl Bungl 3ans- O1ieHOYHbBIE
Kon Haumenosna- KOMIIETEHITUI dbopmupo- TN IS CpeAcTBa st
HUE BaHU dbopmupo- OLICHKU YPOBHS
KOMIIE- BaHMS KOM- | COPMHPOBAHHO-
TEHIIUU B METEHIINU CTH KOMIIETEH-
nporecce 105071
OCBOCHHSA
OIIOII
(cemecTtp)
1 2 3 4 5 6
OIIK-4 | Crmocoben wuc- | OIIK-4.1.
I10J1b30BaThb HpI/IMeH}ICT METOAbI MOACIN- JICKIIUH, KOHTpPOJIbHAA pa-
MCTOAbI MOJC- | POBAHUA U IIPOCKTHPOBAHUA 1 IMpaKTHu4ie- 60Ta
JIMpOBAaHUA TEXHOJIOTMYCCKUX IMPOLIECCOB CKHEC
IIPOAYKTOB " | IpOHU3BOACTBA ITPOAYKTOB 3aHATUA CaMOCTOATCIIbHAA
IMPOCKTHUPOBA- MUTaHUA PAa3JIMIHOro COCTaBa pa60Ta
HUC TCXHOJIO- | © HA3HAYCHUA

IIpnmeuanue:

Komnerenuus OITK-4 — takxe popMupyeTcs B X0J1e OCBOCHUS JUCHUTUIUMH: MeTo10510-
I'Usl HAYKW O TUTAHUM, 3aIlUTa BBIMYCKHON KBaM(PUKAIIMOHHON paOoThI, BKJIFOYAs MO/~
TOTOBKY K 3aIlIUTE U MPOLCAYPY 3alTUTHI.




2. Onucanue nokasaresieid 1 KpUTEepreB OLCHUBAHUS KOMIIETEHIIM I
HA Pa3JIMYHbIX 3Tanax ux (opMupoBaHus, ONMCAHHUE IIKAJ OLlEHUBAHUS

Hepequb OLCHOYHBIX MaT€pHaJI0B

Tab6muna 2
Ne Haumenosanue orie- Kpartkas xapakrepuctuka one- [IpencraBienue o1eHOYHOTO
n/m HOYHOTO MaTepuayia HOYHOI'O MaTepuaia cpeactea B OM
1 KOHTpOJbHas paboTa CPEJICTBO MPOBEPKU YMEHUMN KOMILIEKT KOHTPOJIbHBIX 33]1a-
MPUMEHSThH MOJyYCHHBIE 3HA- HUM MO0 BapUaHTaM
HUS JUJISL peIlieHUs 3a1a4 Ompe-
JIEJIEHHOT'0 THUIA 10 pa3Jeny
WJIM HECKOJIBKUM pa3jiesiaM
2 YCTHBIH OIpoc METOJl KOHTPOJSl 3HaHWH 00y- | MepeueHb BOMPOCOB IS Py-
YAFOIIUXCS, TIPU YCTHOM OIPO- | OSIKHOTO KOHTPOJIS U IpOMe-
C€ YCTaHaBJIMBAETCS  HEMO- | )KyTOYHOM aTrTecTaluu
CPEACTBEHHBIN KOHTAKT MEXIY
mpemnojaBaTeyieM H  o0ydaro-
IIMMCS, B TMPOIIECCE KOTOPOIo
MpenojaBaTellb MOJIy4YaeT IIU-
pOKHE BO3MOXXHOCTU ISl U3Y-
YEHUsI MHIUBUIYAIbHBIX OCO-
OeHHocTell ycBoeHusi oOyua-
IOIMUMHCS y4eOHOTO MaTepua-
J1a.
IIporpamma oueHUBAHUS KOHTPOJIUPYEMOH AU CHUIIIMHBI
Tabmuna 3
o Kountponupyemsie pa3- | Koa koHTponupyemoi HanMeHOBARMC
o /1'[ JEJIbI KOMIICTCHIINHU (I/I.]'II/I €c OLIEHOYHOTO CPe/ICTBa
(TEeMBI TUCITUTUIMHEI) JaCTH)
1 2 3 4
1. | MareMaTu4ecKkoe Mo- VY CcTHBIN onpoc
NeNpPOBaHUE OIIK-4
KoHnTtponbsHas pabota
2. | AHanu3 Da”HHBIX YcrHbIM onpoc
OIIK-4
KOHTpOJ'IBHaH pa60Ta




Onucanue noka3zaresieil 1 KpUTepueB OLleHMBAHUA KOMIEeTEHUMI 10 JUCHUIIMHE
«MaTemaTnuyeckoe Mo/1eJIMPOBaAHNE U AHAJIH3 JTAHHBIX» HA Pa3JIMYHBIX 3TANAX UX
(hopMupOBaHUsl, ONMCAHUE IIKAJ OLEHUBAHUS

Tabmauma 4
Konx kom- | MaaukaTopsl [TokazaTenu v KpUTEPUU OTICHUBAHMS PE3yIbTATOB O0YUCHUS
NETEHIUH, | JOCTHIKEHUSA | HIKE IOPOTOBOTO MOPOTOBBINA YPO- | MPOABUHY- BBICOKHUI
3TaIlbl KOMIIETEH- YPOBHSA BEHb TBIN ypo- ypOBEHb (OT-
OCBOCHUS U (HeyaOBIETBOPHU- (ynosneTrBopu- BEHb (XO- JIMYHO)
KOMIIETEH- TEJBHO) TEIbHO) pot11o)
1015051
1 2 3 4 5 6
OIIK+4, OIIK-4.1. oOydJaromnuiics He obOydJaroruiicst ne- | oOyu4aro- 00yJaroTIHiics
1 cemectp IIpumensier 3HAET 3HAYUTEIBHON | MOHCTPUPYET 3Ha- | IIUICH Je- JIEMOHCTPUPY-
METOABI MOAC- JaCTyu NporpaMMHOIO HUS TOJIBKO OCHOB- MOHCTpHUPY- €T MCTOABI I10-
JIMPOBAHUA U MaTtcpuajia MCTOAbL HOI'0 MaTcpuajia, HO | €T 3HAHUC CTPOCHUA U
IPOCKTUPOBA- | MOCTPOCHUS M MCClie- | HE 3HACT AeTaleil, | MaTepuana, | MCCICIOBaHHs
HHUA TCXHOJIO- JOBaHUA MaT€MaTu- J0IIyCKac€T HETOY- HE IOITyCKa- MareéMaTHu4dc-
THYCCKHUX YCCKUX MO,I[CJ'Ieﬁ n HOCTH, JOITYCKACT CT Cy1Ie- CKHUX MO}.'[CJ'IGﬁ
IIpouecCoB aHaJIn3a NaHHbIX IIPpU HETOYHOCTHU B CTBCHHBIX 1 aHaJIn3a
NPOW3BOJICTBA | MPOBEJICHUM HAYYHBIX | (DOPMYIHPOBKAX, HETOYHO- JAHHBIX IIPU
IMPOAYKTOB I/ICCJ'IC,I[OBaHI/Iﬁ nu HapymaeT JIOTH4e- CTEH. MMPpOBCACHUHU
IMUTaHUA pas- HAay4YHOM aHaJIN3€C, HC CKYI0 ITIOCJICA0BA- HAy4YHBIX UC-
JIMYHOT'O CO- 3HaCT NIPaKTUKY IIpH- TCJIBHOCTH B U3JI0- CJIGZIOBaHI/Iﬁ u
CcTaBa u MCHCHUA MaTcpuaia, JKCHUHU IIpOorpamMm- HAay4YHOM aHa-
Ha3Ha4YCHUA A0IMyCKacT Cyuie- HOIr0 MaTcpuala. JIN3¢, MPAKTH-

CTBEHHBIE OIINOKH.

KU TIPUMECHE-
HUS MaTepua-
14, UCYEPITBI-
BaloOIIIE U I10-
clieIoBaTeIb-
HO, YETKO U
JIOTUYHO H3J1a-
raeT MaTepuarl,
XOpOIIO OpH-
SHTHPYETCS B
Marepuaie, He
3aTpyAHSICTCS
C OTBETOM TIpH
BUJIOM3MEHE-
HUM 3aJIaHUH.

3. TunoBbie KOHTPOJIbHBIE 32JAHUS WM UHbIE MATEPUAJIbI, HEOOX0AUMBbIE J1JIf
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEIbHOCTH,
XapaKTepu3ywIuX 3Tanbl GopMHUPOBAHUSA KOMIIETEHIUH B MPoLiecce OCBOCHUS
o0pa3oBaTeIbHON IPOrpaMMbl
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3.1. BxoaHoii KOHTPOJIb

Ilenv nposedenusn 6x00H020 KOHmMPONA: ONPENCICHUE YPOBHS, 3HAHUN, YMEHUU
Y HaBBIKOB 00YYaIOIINXCsl, CTETIEHN YCBOCHUS MU OCHOBHBIX Pa3/IeNiOB Kypca MaTeMa-
TUKH, TEOPETUYECKUX OCHOB MPHUKIATHON MaTEeMaTHKH YPOBHs OakaiaBpHara.

IIpuMepHBIA TepeYeHb BONMPOCOB:

[Ipenen GbyHKIIMU OJTHON MEPEMEHHOM.

OCHOBHBIE TEOPEMBI O MPEIEIAX.

[TonsaTre npou3BOaHON HYHKIIUH.

[IpaBuna BBIYUCIEHUS TPOU3BOJHOM: MPOU3BOJHAS CYMMBbI, MPOU3BEACHMUS,

yacTHoro. CrnoxHast ¢pyHkuus u ee auddepenuporanre. O6patHas QyHKUUA U

ee nuddepeHpoBaHUe. 3aMeyaHHEe O CBSA3M HENPEPHIBHOCTU (PYHKIMHU U €€

muddepeHupyeMocTa, O CYIIIECTBOBAHUN TPOU3BOIHOM.

5. Tlonstue o muddepenmane QyHKIMNA OJHON HE3aBUCHMON TEPEMEHHOW, €ro

reomeTrpudeckuii cMbici. CpoiicTBa auddepeninuana. [Ipunoxenue muddepen-

1yasna K IpuOIuKEHHBIM BBIYUCICHUSM 3HaUYCHUN (DYHKITHH.

Cnoxnas ¢pyakuus u e€ auddepeHimpoBaHue.

Oo6parHas pyHkuus u e€ nuddepeHupoBaHUeE.

[Ipou3BoHBIE HESIBHOM U MapaMETPUUECKON (PYyHKIUU.

[lonsitue o muddepenunane GyHKUIUH OJHOW HE3aBUCUMOUN IMEPEMEHHOM, €ro

r€OMETPUYECKHUIN CMBICII.

10.ITpunoxxenne auddepenmana K MOPUOIMKEHHBIM BBIYUCICHUSIM 3HAYCHUM
GyHKLIMH.

11.IIpousBoaHble u nudPepeHranbl BEICIIUX TOPSIKOB.

12.ITepBoobpa3nas. HeonpenenéHupiit mHTErpal.

13.Tabnuia OCHOBHBIX HHTETPAJIOB.

14.CriocoObl BBIUMCIIEHHUS UHTETPAJIOB: a) HEMOCPEICTBEHHOE WHTEIPUPOBAHUE ITy-
TeM NpeoOpa3oBaHUs MOJABIHTErpaibHOM (hyHKIMU; O) crIOCO0 MHTErpUpOBAHUSA
MIPOU3BEACHUSA 110 YACTSIM.

15.0OcHOBHBIE TPUEMBI UHTETPUPOBAHUS.

16.0OnpeneneHHbIil UHTETPAT U €ro CBOMCTBA. 3ajava O IJIOMIAJAN KPUBOJIUHEHHOMN
Tpaneuuu. OnpeaeneHne HHTerpaia Kak mpejaesia MHTerpaibHblx cymm. Teopema
0 CcylIecTBOBaHMM UHTerpana. CBONCTBAa MHTErPAJIOB.

17.0cHoBHas TeopemMa U OCHOBHas (pOpMyJia MHTErpajbHOrO HcuuciaeHus. Ipous-
BOJHAsl MHTErpajia no BepxHemy npeaerny. @opmyna Herotona-Jleiionuna.

18.I'eomeTpruueckre TPUIOKECHUS: BBIYUCICHUS IIOMAACH TJIOCKUX (GUTYp B Je-

KapTOBOW U MOJISIPHOM cHCTeMax KOOPJAWHAT, UIMH Tyr KPUBBIX, 00BEMOB TNl U

IJIOIIAaie MOBEepXHOCTEN BpamieHus. [IpuioxkeHus K 3aJadyaM MEXaHUKHU: BbI-

YHUCJIEHHE KOOPJIMHAT IIEHTPa TSHKECTH MJIOCKOW KpUBOM M TI0cKou (urypsl. Pa-

00Ta CUJIBL.

S
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19.YactHbple IPOU3BOIHBIC, UX reoMeTpuueckuii cMbici. [lomubiit quddepeHnman u
€ro MPUIOKEHUE K TPUOINKEHHBIM BbIUMCICHUSIM.

20.YactHple Mpou3BOAHBIC CIOKHOM (PpyHKiuu. [Ipon3BogHbIE HESBHOW (YHKIIMH.
YacTHble MPOU3BOJHBIE BBICHIUX MOPANKOB. JuddepeHiuanbl BeICIINX MOPSA-
KOB.

21.9kcTpeMyM (DYHKIIMM HE3aBUCUMBIX NepeMeHHbIX. Heo0xonmMoe u 1octaTouHoe
ycioBusl. Y CIIOBHBIN 3KCTpeMyM. Heobxoammoe u 10cTaTOqHOE YCIOBHS.

22.0Omnpenenenne audhepeHIuaIb»HOr0 ypaBHEHUs, €ro ops/IKa, YaCTHOTO U o0IIe-

T'O PEIIeHHs], YaCTHOTO U OOIIEro HHTerpana.

23.Pemenue auddepeHmanbHbIX YpaBHEHUN MEPBOrO MOPSAKA C pa3ieIeHHBIMU H

pa3AeISIIOIMMHUCS IEPEMEHHBIMH.

24.Onnopoansie nuddepeHiranbHbe YPaBHEHUsI IIEPBOTO MOPSIKA.

25 Jluneitabie nudepeHnraibabie ypaBHEHHS TIEPBOTO MOPSIKA.

26.YpaBHenue bepuymm.

27. InddepenHunanbHble ypaBHEHHsS] BTOPOTO MOPSAKA, JOMYCKAIOUIME MOHMKEHHE

MOPSAAKA.

28.0xgHopoansie JIJIY BTOpOro mopsiika: CBOMCTBA PEIIEHU, TEOpEMA O CTPYKTYpE

00111eT0 peIIeHUS.

29.Pemienue ognopoaHoro JIZIY Broporo nmopsijika ¢ mocTOSSHHBIMU KO3 puiueHTa-

MHU.

30.Heonnoponnoe JIJIY BTOpOro mopsiika: CBOMCTBA PEUICHUN, TEOPEMA O CTPYKTY-

pe 0o0IIero perieHusl.

31.Bug yactHoro pemeHust HeogHopoaHoro JI/IY BTOpOro nmopsjika ¢ moCTOSHHbIMU

koadpureHTamu.

32.0OCHOBBI TEOPUHU BEPOATHOCTEN U MATEMATUUYECKON CTATUCTHUKHU.

3.2. KouTpoabHbie padoThl

L]env konmpoavHol pabomsi: yr1yOuTh, CHCTEMATU3UPOBATh U 3aKPETTUThH TEOPE-
TUYECKHUE 3HAHUSA O0YyYaIOIUXCS; MPOBEPUTH CTEIICHb YCBOCHHUS OJTHON TEMBI WJIH BO-
npoca.

TeMarrka KOHTPOJBHBIX PA0OT YCTaHABIMBAETCS B COOTBETCTBUU C TEMaMH, pac-
CMOTPEHHBIMU B KOHTPOJUPYEMOM pazzeine. [laHHbll BU pabOT MPOBOJIUTCS HA IMpaK-
TUYECKHUX 3aHATHSAX. KonM4yecTBO BapuMaHTOB 3aJaHUM — MO TEME MCIOJIb3YETCs ABa Ba-
pHUaHTa 3aJaHUM.

Kontpoabnas padora Nel

3ananmue 1.



Onucath GopMbl MaTEMaTUYECKOM MOAENH, OTOOpa)arolue MpeArnucaHue Mo-
CJIEI0BATEILHOCTH HEKOTOPOW CUCTEMBI ONepalliii HaJ UCXOJHBIMU JTAHHBIMU C LENbIO
MOJIyYeHUs pe3yJibTara.

3aganue 2.

Knaccudukanus momeneiét mo xapakrtepy mporeccoB. IlpuBectn mpumepsl u3
chepsbl mpodecCuoHaTBEHON AeATeIbHOCTH.

3amanue 3.

[TocTpouTh MaTeEMaTHYECKYIO0 MOJIEIb MPOU3BOJCTBA NPOoAYKIMU A u B, obecne-
YUBAIOIIWNA MOJYYEHU MAaKCUMaJbHOM NPHOBUIM €CIM M3BECTHO, YTO €IUHHUIA IPO-
nykiuu A naet 0,5 py0., a equauna B naer 0,8 py0. mpubsin. JlanHble 0 3amacax u 3a-
TpaTax MaTepHUajoB, UCIOIb3YIOIIMXCS ISl U3TOTOBJICHUS MPOIYKIMH, yKa3aHbl B Ta0-
uLe:

R— 3aTpaThl MaTepuaJioB (B Kr) 3-X BUAOB MPOIYKIHHU
I 11 111
A 2 3 >
B 1 2 4
KomunuecTBo NMEo- 30 48 60
muxcs MaTepI/Ia.HOB

3agady penuTh rpaduuecKuM METOIOM.
3ananmue 4.

Pemmts rpadudyeckum v CUMITIIEKC- METOJIOM 3a7a4y JUHEHHOr0 MpOorpaMMUPOBAHMS:
L = 2x;+3x, — min

3xqy, + 2x, = 6
x + 4x, = 4
X1 = 0
x, = 0
Konrpoabnasi padora Ne2
3ananme 1.

Nwmerotes crenyroye TaHHbIE:

No oOBekTa I0MIaIb paiioH pacIoI0KECHHS dhopma
COOCTBEHHOCTH

1 2500 J1eBOOEPEIKHBIN MYHUIUNAIbHbII

2 2172 J1eBOOEPEKHBIN JaCTHBIN
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3 2928 IIEHTPAITLHBIN MYHUIIATIATbHBIA
4 3943 LEHTPaJIbHBII MYHHULHUNAIbHBIA
5 2819 LEHTPaJIbHBII YaCTHBIN
6 4902 LEHTPAJIbHBIN MYHHULHUNAIbHBIA
7 4236 JIeBOOEPEKHBIN MYHUIUNAIbHbII
8 5484 IEHTPAITLHBIN MYHUIIATIATbHBIA
9 4501 JIeBOOEPEKHBIT YaCTHBIN
10 3494 JIeBOOEPEKHBIT YaCTHBIN

B 3agade tpebyercs:
1) OcymiecTBUThL aHAIU3 JaHHBIX, BEIOPATh PE3yJIbTATUBHBIN U (PAaKTOPHBIC TPU3HAKH.

2) IlocTpoUTh CTAaTUCTUYECKUNA P paCIIPEAEIICHUS 110 PE3YJIbTATUBHOMY ITPU3HAKY,
00pa30BaB YEThIPE TPYIIIBI C PABHBIMU UHTEPBAJIAMHU.

3) I'paduueckum METOIOM U IyTEM PACUYETOB OINPEACIUTh 3HAUCHHS MOJIbI U MEIUAHbI
MOJIYYEHHOTO psijia paclpeIeICHuUs.

4) PaccunTtarh XapakTEPUCTUKU MHTEPBAIBHOTO psAJla paclpeieIeHUs: CPEIHIOI0
apu(MeTnyecKyto, cpeHee KBaJApaTHUeCKOe OTKIIOHEHHE, AUCTIEPCHI0, KOIPPHUITHESHT
BapHaIliu.

5) CnenaTh BbIBOJBI IO pe3yibTaTaM BBINOJHEHUS MyHKTOB 1- 3 3a1aHusl.

6) Beruncinuth cpeiHion apu@MeTHUecKyro 0 UCXOAHBIM JaHHBIM, CPABHUTD €€ C aHa-
JIOTUYHBIM IMOKA3aTEJIEM, PACCUUTAHHBIM B 1.4 111 UHTEPBAIBHOTO PsAJa pacupeaese-
HUS, OOBSICHUTH MPUUUHY UX PACXOKICHHUS.

3axanmue 2.

HMeroTcst JaHHBIC O CTOMMOCTH Y4acTKa C\X 3eMJIM Y M €T0 Tutomaan x (Taour.).

Ta0muna
CroumoctH | Ilnowaoe x,
Ne /. y4dacTKa ra
c\x 3emim
¥, MJIH.p
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 OJHO(PAKTOPHYIO MOJENb PErPECCHH 3aBUCUMOCTH CTOMMOCTH y4acT-
Ka C\X 3eMJIM OT IUIOIA]IH;

2)  HOpOBEPUTH 3HAYMMOCTb IMAPAMETPOB Moieau perpeccuu (o = 0,1);

3) TOCTPOUTH JOBEPUTENbHBIA MHTEPBAI JJIA MOJYYEHHON MOjeNu perpeccuu (o =
0,05). OTo6pa3uth Ha rpaduKe UCXOJHBIC JaHHbBIE, PE3YIbTAThl MOJICIUPOBAHUS U TIPO-
THO3UPOBAHMS;

4)  OIEHUTh CTOMMOCTH y4acTKa C\X 3€MJIH, €CITH TUIOMIAdh COCTaBUT 19 ra.

3ananme 3. Vcnonb3yst JaHHbBIE 33JjaHUs 2, TOCTPOUTH MOJIENb 3aBUCUMOCTH CTOMMO-
CTH y4dacTka c\X 3emJiiu (y) OT ero miomasu (X) ¢ MOMOIIIO MTOJTMHOMA BTOPOI CTENEHU

(mapaboiia BTOPOH CTENEHN): V; = Qg + @, X; + a, X7+ &;.
Hcxoaabie JaHHBIE U PE3YJIbTAaThl pacueToB 0TOOPa3uTh Ha rpaduke.

3.3. Py0e:xHbIi KOHTPOJIb

Llenv nposedenus pybescnoco KOHMpPOs — NPOBEPKA YPOBHSL YCBOEHUs pazoena
unu mem Kypca no oucyuniute «MateMaTH4eCKOe MOJEIMPOBAHNUE U aHATIU3 JTAHHBIX).

Bonpocwl pybescnozo konmpona Ne 1
Bonpocwl, paccmampusaemvie na ayoumopHuix 3aHAMUAX

[ToHsiTME MOZIENIHN U TUIIBI MOJIEIIEM.

Knaccudukanus monesneit 1 BUJ0B MOJECIUPOBAHUS

MaremaTnyeckoe MOJEIUPOBaHUE

KoMmbroTepHoe MoeupoBaHue

TpeOoBaHus K MAaTEMATHYECKUM MOJEIIAM

Knaccudukanusa MareMaTnueckux Mozenen

OcobeHHocTr (PU3NYECKOTO U HATYPHOTO MOJIETUPOBAHUS
CtpykTypHbIe U (DYHKIIMOHATBHBIE MAaTEMAaTHYECKUE MOJICIIN

9. IonsiTne 00 ONTUMHU3ALMOHHBIX 3a/1a4aXx.

10.Kpatkast xapakTepucTUKa BUI0B MAaTEMAaTUUECKOTO MTPOTPaMMHUPOBAHUS.
11.00muit BU MaTeMaTHYECKON MOJIENH 33/1a4yl JIMTHEMHOTO MPOTPaMMUPOBAHUS.
12.I'paduyeckuii MeToaa perieHus 3aa4 JMHEWHOTO MTPOTrpaMMHUPOBAHHUS.
13. Anroput™m pemenus 3agaun JII1 rpadgudeckum meTomom.

14. Anroput™m pemienus 3agaun JII1 TaGIUYHBIM CUMIUIEKCHBIM METOJIOM.
15.3a1aun HEMMHEWHOT 0, LIEOYNUCIEHHOTO MPOrPAMMHUPOBAHHS.

iR e
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BOI’lpOCbl O/151 CaMOCMOSMENbHO20 U3ydeHus

1. Dtanel mocTpoeHuss MaremMaTudeckor mojenu. O0cnenoBanre 0o0beKTa MOIEITH-

pOBaHuUs.

KonuenTtyanbHasi 1 MaTeMaTH4yecKasi IOCTAaHOBKA 33/1a4d MOJICTUPOBAHUS.

MeToauku npeaBapuUTEIbLHON MPOBEPKH KOPPEKTHOCTU MOJIEIIH.

Bri6op 1 060cHOBaHME BEIOOpA METO/1a PEIICHUS 33 Ja4H.

Peanuzanus MaTremMaTHue€CKOM MOJICJIM B BUE ITpoTrpamMMsbl it DBM.

[TpoBepka anexkBaTHOCTH Mojenu. DopMalibHOE MOATBEPKIeHNUE (MM 000CHOBA-

HUE) aJIeKBaTHOCTH pa3paboTanHoi mojenu. OIlleHKa YCTONYMBOCTH U YyBCTBU-

TEIbHOCTUA MOJIETIH.

7. IlpakTHyeckoe UCHOIb30BAHUE MTOCTPOESHHON MOJIENH U aHAJIU3 PE3YJIbTATOB MO-
JETUPOBAHUS.

8. [Tpenmer, ienpb 1 3aaa4u TeOpUU MaccoBoro oociyxubanus (TMO).

9. ITonstue cuctembl MaccoBoro oocmyxuBanus (CMO).

10.  Ocnogubie anementl CMO. I'pad cocrosuuit CMO.

11.  Bux CMO no kputepusiM BXOJSILETO U UCXOSIIET0 MOTOKa TPEOOBAHUIA.

12.  Bux CMO no kputepusiMm 00CITyKMUBAIOIIEH CUCTEMBI.

13. Tlonstue motoka coOwbiTuii. IlpocTeiimmii mOToK U ero cpoiictsa. Ilyacconos-
CKUU TIOTOK COOBITHIA.

14. Tloustue ciay4yailHOTO mpoiecca. XapakTepUCTUKH ciy4yaiiHoro mnporecca Ciy-
YailHbIE MPOIECCHI C JUCKPETHBIMU COCTOSIHUSIMHU.

15. MapkoBckue u He MapKOBCKHE MPOIECCHI.

16. JTuckpeTHBbIil cilydailHbIi TPOLIECC C JUCKPETHBIM BPEMEHEM.

17. Bxopnsmuii MOTOK TpeOOBAHUMN U €r0 XapaKTEPUCTUKH.

18.  Hcxomsumii mOoTOK TpeOOBaHUM U XapaKTEPUCTUKU BPEMEHHU OOCITYKUBAHMUS.

19. OpnnokananpHass CMO ¢ oxuJlaHHUE€M U OrpaHUYEHHEM (C HEOTPaHUYEHHBIM
OKHMJIaHMEM) Ha JIJTUHY ouepeau. 3aMKHYThIe U pa3oMKHyThle CMO. OnHOKaHAIb-
Hass CMO c oTkazamu.

20.TpaHCIOpPTHBIE 3a4a4H.

21.0061mas nmocTaHOBKA TPAHCIIOPTHOM 3a7a4H.

22.VicxomaHbie JaHHBIC, HEOOXOIUMBIC JIJISl PEIICHUS TPAHCTIOPTHOM 3aa4H.

23.0OTKpbITas U 3aKpbITast TPAHCIIOPTHBIE 3aJaUH.

24.Meto MOTEHIMATIOB OIMPEIEICHUS] ONTUMAIbHOTO PENIEHUs TPAHCIIOPTHOM 3a-
Ja4u.

AN

Bonpocwt pyvexncrnozo konmpons Ne 2
Bonpocwl, paccmampusaemvie na ayoumopHuix 3aHAMUAX
OmnpeneneHre NOHATUS «aHAIN3 TaHHBIX).
OcHOBHBIE 337]a41 aHATU3a TAHHBIX.
OcHOBHBIE 3Tarbl aHAJIU3a JAHHBIX.
AJNTOPUTM MOCTPOEHUSI CUCTEMBI aHAJTN3a IAHHBIX.
OcCHOBHBIE BUIbI U TUITBI JJAHHBIX.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

NownkEW

*®

9.

10.

11.

[IpenBaputenbHbI aHAIN3 JAHHBIX U OMHUCATENbHAS CTATUCTHUKA.
[TousiTHE CBOAHOI TaOIULIBIL.

Crenenb cBOOO/IbI, pEJIKUE TaHHBIE.

Mepa accounanuu.

[TonsaTHE «perpeccus».

[TprurHBI UCTIOIB30BAHUS PETPECCUOHHOTO aHAIN3a JaHHBIX.
[TonsiTHE «KOPPEIISIUSDY.

KoppemsmmoHHO-perpecCHOHHbIN aHAJIN3 CBS3EH MTOKA3aTENEH.
[ToHsITHE UHTEIIEKTYAIBHOTO aHAJIN3a JAHHBIX.

MeToabl HHTEIUVIEKTYJIBHOTO aHAIU3a JAHHBIX.

3ajaun kiaccuuKay U TPOrHO3UPOBAHUS.

3ajaya KiacTepy3aliii.

ITonck acconmaTuBHBIX ITPaBUIL.

3ajaya BU3yaIn3aluu.

[Tpouiecc mpuMeHEHNS MHTEIUICKTYaJIbHBIX TEXHOJIOTUH.

BOI’lpOCbl 0151 CAMOCMOSIMENIbHO20 U3y4erHus

HICIIOJIb30BAHUE OINKCATEIbHOM CTAaTUCTHUKUA B HCCIEAOBAHUAX IO CHELUANb-
HOCTH.

Omnpenenenus ciaeayoUMX MOHATHI: ['eHepanbHas COBOKYMHOCTh, Bribopka,
Bri6opounoe cpennee, Menuana.

Kax naiitu meauany 115 Habopa TaHHbBIX:

a) C YETHBIM KOJIMYECTBOM 3HAUYCHUI?

0) C HEYETHBIM KOJIMYECTBOM 3HAYEHUMN?

Mona, KBaptunu, Pazmax, CtangaptHoe oTkIIOHeHUE, [{ucnepcus.
Kosdpdumment Bapuauuu, Kosdpdumment acummerpun, Kospduument skc-
ecca.

3ajava aHanu3a JAaHHBIX. VIHTEIsIeKTyanbHBIA aHanu3 JaHHBIX. OTiHuug OT
IPYrUX BHJIOB aHAJIN3a JAHHBIX.

3aKOHOMEPHOCTH B JaHHBIX: HEOUEBUAHbBIE, OOBEKTUBHBIE, Mose3Hble. Oba-
CTH IIPUMEHEHUS MHTEIUIEKTYAIbHOIO aHAJIN3a TaHHBIX.

[ToaroroBka maHHbIX i aHain3a. OOpabOTKAa MPOMYLIEHHBIX U HEAO0CTalo-
IIUX JAHHBIX. AHAJIU3 UCKIFOYECHU.

[locTaHOBKa M MOPSAOK PELICHMS 3a/a4yd MHTEILIEKTYaJIbHOIO aHajlu3a JaH-

HBIX Ha TMPUMEpPE XPaHWIHIINA CIa00CTPYKTYpPUPOBAHHBIX TEKCTOBBIX JIOKY-
MEHTOB.
12.BBeeHue B MHOTOMEpHBIE 0a3bl JaHHBIX. OCOOEHHOCTH 0a3bl JTAHHBIX IS

ONEpaTUBHON aHAIUTUYECKOW 00paboTku AaHHBIX. [lopsaok U ocobeHHocTH

MOCTPOCHUSI XPAHWIUIL JAHHBIX. BHUIBI U OCOOCHHOCTH IIKal W3MEPEHUM
JTAHHEBIX.
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13.ITocTaHoBKa M MOopsAAOK PCHICHUA 3aJ]aud MHTCIUICKTYAJIbLHOI'O aHalli3a AddH-

HBIX HA IPUMEPE JTOKYMEHTHOM 0a3bl JaHHBIX.

14.0co0eHHOCTH MCIIOJIH30BAHUS JAHHBIX MIPU MHTEUICKTYaIbHOM aHaIU3€ JlaH-

HbIX. JlaHHbIe, HH(DOpPMAIUS U 3HAHUS.

3.4. IIpoMesKyTOYHAS ATTECTALMS

KoHTpoJsib 32 OCBOCHMEM IUCIHUIUIMHBI «MaTeMaTU4eCKOe€ MOJCIMPOBAHUE H
aHaJIu3 TaHHBIX» U OIIEHWBAHUE 3HAHUN 00YUYarOIIUXCsl TPOU3BOIUTHCS B COOTBETCTBUU
C Y4eOHBIM IUIAHOM 10 HampaBjeHuo noarotoBku 19.04.04TexHomorust NpoAIKINN U
opraHu3aiys 00IEeCTBEHHOTO MUTaHUs. BUIOM MPOMEKYTOUHON aTTECTAIIUH SIBIISICTCS
B IEPBOM CEMECTPE — 3ayer.

[{esnbt0 MPOBEAEHUSI TPOMEKYTOUYHOM aTTECTALUM - 3a4YeTa ABJISETCS KOMIUIEKC-
Has M OOBEKTHUBHAS OIICHKA KAYECTBA YCBOCHHUS OOYYAIONIMMHUCS TEOPETHUYECCKUX 3HA-
HHM, YMEHUSI CUCTEMATU3UPOBAThH IOJYYECHHBIC 3HAHHS M NMPUMEHATh UX K PELICHUIO
MPaKTUYECKUX 3aJ]1a4, YPOBHSI C(OPMUPOBAHHOCTH KOMIIETCHITUN TPU OCBOCHUH JIHC-
UUIUTMHBI «MaTtemMaTniecKkoe MOICIIMPOBAHNUE U aHAIIN3 JaHHBIX).

TemaTuka BOIIPOCOB, BLIHOCUMBIX Ha 3a4€T

WX R W=

BaHMUAI.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[TonsiTHE MOAEIM U TUIIBI MOJICIICH.

Knaccudukanus moaenei 1 BUI0B MOACTUPOBAHUS.

MareMaTuyeckoe MOAEIUPOBAHUE.

Knaccudukanus MmareMaTH4eCKuX MOJIEICH.

OCHOBHBIE 3Tarnbl MOJEIUPOBAHUS.

CtpykTypHbIe U GYHKIIMOHATHHBIE MATEMATHUYECKUE MOJICTIH.

[TonsiTne 00 ONTUMU3AIMOHHBIX 33/1a4ax.

XapakTepUCTUKA BUAOB MATEMATUYECKOTO MPOrPAaMMHUPOBAHMUS.

OOuuit BUJ MaTEeMAaTHYECKONM MOJENH 3aaud JTUHEWHOrO MPOTrpaMMUpPO-

['padprueckuii MmeTona pemieHus 3a1a4 JUHEHHOTO IPOrPaMMHUPOBAHHUS.
AnroputM pewienus 3aaauu JIIT rpadpuueckum metogom.

AnroputM pemienus 3aaauu JIIT TabIuyHbIM CUMIUIEKCHBIM METOIOM.
3agauu HEMMHEHHOT O, HEIOYUCIEHHOTO ITPOTPaMMHUPOBAHU.

OO11ast mocTaHOBKA TPAHCIIOPTHOM 3a/1a4H.

Metoa nOTEeHIMAIIOB PELIECHU TPAHCIIOPTHOM 3a/1a4H.

OnpeneneHne NOHATUS «aHAJIN3 TAHHBIX).

OcCHOBHBIE 337]a4M aHAJIN3A JaHHBIX.

OCHOBHBIE 3Tallbl aHAIN3A JAHHBIX.

ANTOpPUTM OCTPOEHUS CUCTEMBI AHAJIN3A TaHHBIX.

OCHOBHBIE BUJIbI U TUIIBI TAHHBIX.

[IpenBapuTenbHbIM aHANIU3 JAHHBIX U ONKCATENbHASA CTATUCTUKA.
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22. Tlousatue CBOIHOU TAOJIMIIBL.

23. Crenenb cBOOOBI, peaKKe JaHHBIC. Mepa accolualuu.

24. OnpeneneHus CIeAYIOMMX NOHATUN: ['eHepalibHasi COBOKYIMHOCTh, BrIOOD-
ka, Beibopounoe cpeanee, Menuana, Moaa, Ksaptunu, Pazmax, CtangapTHOoe OTKIIO-
HeHue, Jlucniepcus.

25. Koadpouuuent Bapuanuu, Kosadpdumuent acummerpun, Koadpdunment
JKCIIECCa.

26. Iloudarue «perpeccus».

27.  Ilpu4uHBI UCTIOIB30BAHUS PETPECCUOHHOIO aHAIU3a IAHHBIX.

28. IloHATHE «KOPPEISALHUI.

29.  KoppenasilMoHHO-PETPECCUOHHBIN aHAIU3 CBI3€H MOKa3aTeiei.

30. TloHsATHE W METOMBI MHTEIJIEKTYaJIbHOIO aHAIN3a JAHHBIX.

31. 3agaum kiaccupUKAUUA U TPOTHOZUPOBAHUS.

32. 3ajmada KiacTepu3aluu.

33. Ilouck acCOIMaTUBHBIX ITPABUIL.

34. 3amayda BU3yaIM3aIUU.

35. Ilpouecc npuMEHEHUSI UHTEIUIEKTYAJIbHBIX TEXHOJIOTHIA.

4. MeToanueckue MaTepuaJibl, OnpeaeJasaolue Npoueaypbl OHeHUBAHUA 3HAHUI,
YMEHUI, HABBIKOB U (MJIN) ONBITA AeATeJILHOCTH,

XapPaAKTCPUIYIOLIUX ITaIlbI (l)OpMPIpOBaHI/Iﬂ KOMHeTeHHl/Iﬁ

4.1 Ilpoueaypbl OLleHMBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (MJIK) ONBbITA AeATeJIbHOCTH

KonTponb pesynbraToB 00ydeHus o0ydyaronmxcs, 3TarnoB U ypoBHs (popmMHupoBa-
HUS KOMIIETEHIIMHI MO0 AUCUUIUIMHE «MaTtemaTuyeckoe MOJEIIMPOBAHUE U aHAU3 JIaH-
HBIX» OCYILIECTBIISIETCS Yepe3 MPOBEICHUE BXOIHOI0, TEKYIIETO, PYOSKHBIX, BBIXOTHOTO
KOHTPOJIEH U KOHTPOJISI CAMOCTOSITETTHHOM paOdOThI

@opMBI TEKYIIETO, IPOMEKYTOYHOTO ¥ UTOIOBOI'O KOHTPOJISI, MOPSAIOK HAYHCIIE-
HUs 6a710B U (DOHJIBI KOHTPOJIBHBIX 3aJaHHM JUIsl TEKYIIET0 KOHTPOJIS pa3padaThiBaloT-
cs1 Kadepoit ucxos U3 crienuUKA JTUCIUILUIMHBL, U YTBEPIKIAI0TCS HA 3aCEIaHUU Ka-

benpsol.

4.2 Kputepum oueHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONBITA AeATEIbHOCTH,
XapaKTepu3yIuX 3Tanbl GOpMHUPOBAHNMS KOMIIETEHIIUA B MPoLiecce OCBOCHUS
00pa3oBaTeJbHOM POrPaAMMBbI

OnucaHnue mKaabl OLIEHUBAHUS JOCTHKEHUSI KOMIETCHIIMN 1O TUCIUILUIMHE MPU-
BEJICHO B Ta0iuIE 5.

Tabmuma 5
YpoBeHb OTmeTka 1o nATHOAIIIBHOM cucTeMe Onncanue
OCBOCHHS (mpoMeXyToYHast aTTeCTaINs)
KOMIIETEH-
1707
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YpoBeHb
OCBOCHHS
KOMIIETEH-
1

OTMeTKa 10 IIATHOAIUIBEHON CUCTEME
(mpomesxyTo4YHas aTTecTalus)

Onucanue

B8bICOKUIL

«3a4TCHO»

OOyuaromuiicss 0OHApPY UJI BCECTOPOHHEE, CH-
CTEMaTHYECKOE M TIIYOOKO€ 3HaHWE YYeOHOTO
MaTepHajia, yMeeT CBOOOAHO BBINIOJHATH 3aia-
HUS, TPEAYCMOTPEHHBIE HPOTPaMMOH, yCBOMI
OCHOBHYIO JIUTEPAaTypy W 3HAKOM C JOTIOJHH-
TEIbHON JUTEpaTypoM, peKOMEHAOBaHHOW MpO-
rpammoii. Kak mpaBuio, oOydJarOImmics MpOsiB-
JISIeT TBOPYECKUE CHOCOOHOCTH B MOHHUMAaHUH,
W3JI0KEHUH U UCTIONB30BaHUH MaTepHrasa

Oazoentit

«3a4TCHO»

OOyuatomuiicss OOHapYKWI TIOJIHOE 3HaHHUE
y4eOHOro Marepuana, YCIEUIHO BBIOJHSET

MpPeIyCMOTPEHHBIE B TpoTpamMMe  3aJaHud,
YCBOWJI OCHOBHYIO JIUTEPATYpPy, PEKOMEHI0BaH-

HYIO B IPOTpaMMe

nopozoewlii

«3a4YTCHO»

OOyuaronuiics 0OHapyXUJI 3HAHUS OCHOB-
HOTro y4eOHOro marepuaia B o0beme, HeoO-
XOJUMOM I AallbHEHIIel yueObl U Mpe-
cTosIme paboThl 1Mo Tpodeccuu, CrpaBiis-
€TCsl C BBINIOJIHEHWEM MPAKTUYECKUX 3ajla-
HHM, TPEAYyCMOTPEHHBIX MPOrpaMMoOM, 3Ha-
KOM C OCHOBHOW JIMTEpaTypoOr, pEKOMEHI0-
BAHHOW NPOTPaMMOM, AOIYCTHII IOTPEIIHO-
CTH B OTBETE Ha 3K3aMEHE U IIPU BBINIOJIHE-
HUM 5K3aMEHAIlMOHHBIX 3a/laHuil, HO 00ma-
naeT HEOOXOAMMBIMM 3HAHMAMHU JUIS HUX
yCTpaHEHUSs MOJ PYKOBOACTBOM IpEro/iaBa-
Tens

«HE 3a4TC-
HO»

OO6yuaromuiicst 0OHapy U1 MPoOesbl B 3HA-
HUSIX OCHOBHOTO Y4e€OHOTrO Marepuana, Jo-
MyCTWI TPUHIUIHAIBHBIE OIIUOKH B BHI-
MOJTHEHUU TIPEyCMOTPEHHBIX MPOTPaMMOn
NPAaKTUYECKUX 3aJaHUM, HE MOXET MPOJ0J-
KHUTb 00y4YeHUE WM MPUCTYIHTD K Mpodec-
CHOHAQJIBHOW JIEATENbHOCTH 10 OKOHYaHWHU
o0Opa3oBaTenpHO opraHu3anuu 0e3 JOIoJ-
HUTEJBHBIX 3aHITHIA

4.2.2. Kpurepuu OLeHKH YCTHOI0 OTBETA NMPH TEKyLIeM KOHTPOJIE U MPOMEKYTOY-
HOH aTTecTanuu
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ITpu oTBeTE HAa BONIPOC OOYUAIOLIUIICS 1EMOHCTPUPYET:
3HAHUSI: METOJIOB IIOCTPOEHUS U UCCIIEJOBaHUS MaTEMATUYECKUX MOJENIEH U aHalIu3a
JaHHBIX B IPO(PECCUOHAIBHON 1€ATEIbHOCTH.
YMeHHsi: COOMpaTh U aHAJIM3UPOBATh UH(POPMALMIO 10 pEelIaeMON 3aJaue, COCTABIATh
ee MaTeMaTU4ecKoe OMHCaHue, CTPOUTh MOJIeNb, 00ecreunBaTh HaKOIIEHHE, CHCTeMa-
TU3AIUIO U aHAINU3 COOPAaHHBIX JTaHHBIX.
BJIa/IeHHe HABbIKAMU: MCTIOJIb30BaHUSI METOJJOB MATEMAaTUYECKOTO MOACITUPOBAHNUS
IIPU aHAJIN3€ peajbHBIX MPOLIECCOB U OOBEKTOB C LEIbI0 HAXOXKAECHUS YPPEKTUBHBIX
pelIeHni O0IIeHAYYHBIX U MIPUKIAIHBIX 3a7a4 TPo(hecCHnOHATBbHOM NeATEeTbHOCTH.

Kpurepuu ounenku

OTJIMYHO 00yJarOIIHIICS TEMOHCTPUPYET:

- 3HaHHWe MaTepHaja METOIOB MMOCTPOCHHS U HCCIICOBAHHUS MATEMAaTHICCKIX
MOJIeJIeH U aHalTu3a JIaHHBIX B MPO(ECCUOHATLHON ACITSIHHOCTH, TPAKTHKU
MIPUMEHEHUS MaTepHalia, ICYCPITBIBAOIIE U ITOCIEA0BATEIBHO, YETKO U JIO-
THUYHO M3JIaraeT MaTepuall, XOpOIllo OPUEHTUPYETCSl B MaTepHale, He 3a-
TPYAHSIETCS C OTBETOM IPH BUIOW3MCHEHUH 3a/I1aHUH;

- yMeHHE coOOUpaTh U aHATM3UPOBATh MH(POPMAIIHIO IO PEIIaeMoii 3a1aue, Co-
CTaBIISITh €€ MaTEMAaTUIECKOE OITUCAHUE, CTPOUTH MOJIENb, 00ECIICUNBaTh
HAKOIUICHUE, CUCTEMATH3AIINIO U aHAIH3 COOPaHHBIX JIaHHBIX, UCIIOIB3Ys CO-
BPEMCHHEIC METO/IbI;

- YCIIENIHOE U CHCTEMHOE BJIaJICHUE HaBBIKAMHU MCIIOJIb30BAHUS METOJIOB
MaTeMaTHYeCKOTO MOJICTTUPOBAHHUS TIPU aHAIN3E PEATBHBIX MTPOIIECCOB U
00BEKTOB C IENBbI0 HaX0XKIeHUS 3P PEKTUBHBIX PEIICHUN 00IEHAYYHBIX U
MIPHUKJIATHBIX 33]1a4 MPO(EeCCUOHATBHOMN IEATEIBHOCTH.

XO0poIIo o0yJaronuics: AeMOHCTPUPYET:

- 3HAHHWE MaTepHalia, He JOIYCKaeT CYMECTBEHHBIX HETOYHOCTEH;

- B IIEJIOM YCTICIIHOE, HO COZIepKAIllie OTEIbHBIE POOEIbI, yMEHUE
coOMpaTh U aHATM3UPOBATH HHPOPMAIIHIO TI0 PEeIIacMOi 3a1a4e, Co-
CTaBJISITh €€ MATEMATHUECKOE OMMCAHUE, CTPOUTH MOJIENb, 00eCIedn-
BaTh HAKOIUICHUE, CHCTEMATU3aNIO0 U aHAIM3 COOPAaHHBIX JaHHBIX,
UCTIOJIB3YSl COBPEMEHHBIC METO/IbI,

- B IIEJIOM YCIICIITHOE, HO COZIepIKaIlee OT/eIbHBIC IPOOEIThI MITH COIPO-
BOJKIAIOIIeeCs OTAEIbLHBIMU OMIMOKAMU BIIaJeHNE HaBBLIKAMHU HCITOIb-
30BaHUs METOJIOB MATEMaTHICCKOTO MOJICITUPOBAHHUS TP aHATIU3E Pe-
QITBHBIX MPOILIECCOB M 0OBEKTOB C IENIbI0 HAXOKACHUS () PEKTHBHBIX
pelIeHni 00IeHAYIHBIX M MMPUKJIAIHBIX 33]1a4 MpodeccrnoHaIbHON
JIeATEIIbHOCTH.

Y/I0BJIETBOPHTEILHO oOyJaronuics 1eMOHCTPUPYET:

- 3HAHUS TOJHKO OCHOBHOT'O MaTepuaia, HO He 3HAeT JAeTalei, JomycKa-
€T HETOYHOCTH, JIOITYCKAaeT HETOYHOCTH B (POPMYJIMPOBKAX, HApyIIaeT
JIOTUYECKYIO MOCIIEIOBATEILHOCTD B U3JI0KEHUU IPOTPAMMHOTO MaTe-
puaia;

- B IIEJIOM YCTICIIHOE, HO HE CUCTEMHOE YMEHHE COOUpaTh U aHATH3UPO-
BaTh WH(GOPMAITHIO IO PEIIaeMOi 3a/1a4e, COCTABIIATh €€ MaTeMaTHJe-
CKO€ OIMCaHUE, CTPOUTH MOJIENb, 00eCIIeYNBaTh HAKOTIICHUE, CUCTe-
MaTH3aII0 U aHAJIN3 COOPAHHBIX JTAHHBIX, UCIIOJIb3Ys COBPEMCHHBIC
METO/JIbI, & UMEHHO METO]Ibl MATEMATHYECKOTO MOICTHPOBAHUS U aHA-
JM3a JaHHBIX;

- B IIEJIOM YCIICIIHOE, HO HE CUCTEMHOE BJIaJICHUE HABBIKAMH HCIIOIH30-
BaHUs METOJIOB MAaTEMaTHICCKOTO MOJICITUPOBAHUS TP aHATIU3E Pe-
QIBHBIX MPOILIECCOB M 0OBEKTOB C IENIbI0 HAXOXKACHUS (D (PEKTHBHBIX

16




pelieHnii o01eHayYHbIX U MIPUKIIAAHBIX 3a/1a4 MpodeccroHalbHON
JIeSATEIbHOCTH.

Hey/10BJIETBOPHUTEJILHO

oOydJaronumcs:

- HE 3HaeT 3HAYUTEIILHOM YaCTH IIPOrPaMMHOI0 MaTepuasa, INI0X0 OpH-
SHTHPYETCsI B MaTepralie METO/I0B IIOCTPOCHUS M UCCIICOBaHUS Ma-
TEMaTUYECKUX MOJICJICH U aHAIHM3a TaHHBIX B IPOGECCUOHATBLHOM Nes-
TEJILHOCTH, HE 3HAET MPAKTHKY MPUMECHEHUS MaTepHaa, J0myCcKaeT
CYIIIECTBEHHBIC OIUOKH;

- HE YMEEeT UCIOJIb30BaTh METO/BI M TPUEMBI COOMPATh M aHAITN3UPO-
BaTh WH(POPMAITHIO IO PEIIAeMOii 3a/1aue, COCTABISATh €€ MaTeMaTHye-
CKO€ OIHCaHMe, CTPOUTH MOJIEIh, 00ECIIeYNBaTh HAKOIUICHUE, CUCTE-
MaTHU3allUuI0 U aHAJIU3 C06paHHbIX JaHHBIX, JOITYCKACT CYIICCTBCHHLIC
OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPyTHCHUSMHU BBITTOJTHSET Ca-
MOCTOSATENbHYIO paboTy, OOJIBIIMHCTBO 33aJJaHUH, IPETyCMOTPEHHBIX
IPOTPAMMO¥ TUCIMILIHHBL, HE BBITIOIHEHO;

- O6yT-IaIOHII/II\/IICH HEC BJIaI€CT HaAaBBIKaAaMHM HCIIOJIB30BaHHUA METOJ0B MaTEMaTH4dC-
CKOT'0O MOJCIIMPOBAaHUA P aHAJIN3C PCAJIbHBIX IMMPOLCCCOB U 00BEKTOB C ne-
JbI0 HaXOKAeHUS 3()(HEKTUBHBIX PELICHUH 00IIeHAYYHBIX U MPUKIIaIHbIX 3a-
nad mpodheCCHOHABHON ACSITETEHOCTH, TOIYCKAET CYIIIECTBEHHBIC OITHOKH,
¢ OOJIBIINMHU 3aTPYAHCHUSAMU BBINTOJIHACT CaAMOCTOATCIIbHYHO pa60Ty, 00JIb-
IMUHCTBO NPCAYCMOTPCHHBIX nporpaMMoﬁ JUCHUITIIIMHBI HE BBIITOJIHCHO

4.2.3. Kputepun onieHKHU BbINOJHEHUS] TUNIOBBIX PAC4€TOB

[Ipu BBITOTHEHNU KOHTPOJIBHBIX (CAMOCTOSATENBHBIX) paboT 00yUaroIuiics AEMOHCTPUPYET:

KpnTepnn OILICHKH BBINMMOJHCHUSA THIIOBOI'O pacuyeTa

YposeHn OTMeTKa 10 NATHOALTEHON CUCTEME Onucanue

OCBOCHHUA

KOMIIETEHIIU (oK3aMeR)

BBICOKHH «OTJIUYHOY

o0y4JaroIuiics 3HaeT, Kak MCIOb30BaTh OCHOB-
HBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCIUIUINH
B mpodeccHnoHanbHOW ACSATeIBHOCTH, INPUME-
HSATH METOJbI MaTEeMAaTHYEeCKOTO aHaju3a W Ma-
TEeMAaTHIECKOTO (KOMITBIOTEPHOTO) MOJEIHUPO-
BaHUs, TCOPETUYCCKOTO U IKCIIEPUMEHTAIHLHOTO
WICCJIC/IOBAHUS, KaK BBIIBUTh €CTECCTBCHHOHAYY-
HYIO CYITHOCTh MPOoO0JIeM, BOSHUKAIOIINX B X0/
po(heCCHOHAIBbHON  JEeSTeIbHOCTH, IPUBJICYb
WX JJI1 pEelIeHHUs COOTBETCTBYHOIIUN (PHU3UKO-
MaTeMaTUYECKUH amnmnapar

0a30BbIii «XOpOILIO»

3HAeT, HO ¢ MpobOeraMu, KaKk HMCIOJIb30BaTh OC-
HOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX TUCIIH-
INIMH B TPO(ECCHOHATBHONW JIESATEIBbHOCTH,
MPUMEHSTh METOJBl MaTeMaTH4eCKOro aHaiu3a
U MaTeMaTU4eCKOro (KOMIBIOTEPHOI0) MOAECIH-
pOBaHUs, TEOPETUYECKOr0 U 3KCIEPUMEHTAJIb-
HOT'O HCCIIEIOBaHUs, HE JOIIyCKAET CYIIECTBEH-
HBIX HETOYHOCTEH; KaK BBISIBUTh €CTECTBEHHO-
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YposeHn OTMeTKa 10 NATHOALTEHON CUCTEME Onucanue

OCBOCHUS

KOMIIETEHIIU (oK3aMeR)
Hay4YHYIO CYIIHOCTH MPOOJieM, BOSHUKAIOIINX B
X0Jie TPO(EeCCUOHANBHON JIEATEIHHOCTH, IPH-
BJICYb HMX JJIsS PEIICHUS COOTBETCTBYIOIIMHA (Pu-
3WKO-MaTeMaTHIEeCKH armapar

MOPOroBbIii «YJOBJIETBOPUTEIBHOY» 00yJarouiics 3HaeT, KaK UCIOJIb30BaTh OCHOB-

HBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX TUCIUTUINH
B mpodeccnoHanbHOW AESITEeIHHOCTH, TNpUMe-
HATH METOJBl MaTeMAaTUYECKOro aHallu3a U Ma-
TEMaTUYEeCKOT0 (KOMITBIOTEPHOT'0) MOJIEINPO-
BAaHMSI, TEOPETHYECKOIO U IKCIIEPUMEHTAIBHOTO
HCCIIEA0BAHMS, KaK BBIIBUTH €CTECTBEHHOHAYY-
HYIO CYIIHOCTH MPOOJIeM, BO3HUKAIOIIUX B XOJI€
NpoeCCHOHANBEHON  JIESITEILHOCTH, IPHBIIECYb
WX JJI1 pelIeHHs COOTBETCTBYIOIIMN (PHU3UKO-
MaTeMaTUYECKUN amnmnapar HO He 3HAET JeTajnei,
JOMYCKAaeT HETOYHOCTH B  (OPMYJIUPOBKAX,
HapyIlIaeT JIOTHYECKYIO IOCIeI0BaTeIbHOCTh B
M3JI0’KEHUH MPOrPaMMHOT0 MaTepraa

CHEYOOBJICTBOPUTECIIBEHO»

oOyuyaromuiicss He 3HaeT, KaKk UCIOJIb30BaTh OC-
HOBHBIC 3aKOHBI €CTCCTBEHHOHAYYHBIX JIUCIIH-
IUIMH B TPOQECCHOHAIBLHOW JIEATEIBHOCTH,
MPUMEHATh METOJBl MaTeMaTHYECKOTO aHau3a
1 MaTEMaTHIECKOTO (KOMITBIOTEPHOT'0) MOJICTTH-
pOBaHHS, TECOPETHUSCKOTO M SKCIICPUMEHTANb-
HOTO WCCIICIOBaHUS; KaK BBISBHTH €CTECTBCH-
HOHAYYHYIO CYIIHOCTH IPOOJIEM, BO3ZHUKAIOIIUX
B X0j1€ pOo(eCCHOHAIBHOMN IeATEIbHOCTH, MIPH-
BIIEYb WX JJIS PEIIEHUS COOTBETCTBYIOIIMMA (Pu-
3MKO-MaTeMaTHYEeCKH armapar

Paszpaboruuk: nouent, Yymakona C.B.
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