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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)
KOMIeTeHI[uH (Tpu
Hamuny OITK)

dopmupyeMast
KoMreTeHLust (C
yKa3aHueM Ko/ja)

Kopn v HaumMeHOBaHMe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UU

Pe3ynbraThl 00y4eHust
T0 TUCLIUTITAHE

CriocobeH puMeHsITb
eCTeCTBeHHOHayUHbIe U
o011lerH)XeHepHbIe
3HAHUS], METO/IbI
MaTeMaTHhyeCcKoro
aHa/M3a u
MO/Ie/TUPOBaHUS,
TeOpPeTUYeCcKoro 1
9KCIepUMeHTaIbHOTO
WCCIIeIOBaHUS B
ripoeccroHabHOM
nestenbHocTy (OTTK-1);

OIIK-1.1. 3HaTh OCHOBBI
JMCKPEeTHOM
MaTeMaTHKH,
MaTeMaTHuyeCcKoro
aHa/u3a, JUHeHHON
anreOpbI ¥ TEOMETPUH,
(h131KM, Teopyr
BEpPOSITHOCTEN U
MaremarrueCcKon
CTaTHUCTHUKHY,
WCC/IeJOBaHUs OrepaLuu
Y MEeTOZIOB
ONTHMHU3ALIUH,
YKC/IEHHBIX METO/IOB,
MareMaTu4ecKoro u
MMUTAL[MOHHOTO
MOZIe/TMPOBAHUS ,
BBIUMC/IUTE/IbHON
TeXHUKH [I7IsT
TeOpPeTHUUeCKOro U
9KCIIePUMEHTaIbHOTO
WCC/Ie[JOBaHUS B
rpogeccroHaIbHOU
JlesiTeIbHOCTH

3HaTb OCHOBBI
YHCIeHHBIX METO/IOB ,
MaTeMaTH4eCKOro
MO/Ie/TUPOBAHUS IS
TEOPeTHUYECKOTO U
9KCTIepUMEeHTaIbHOT0
WCC/IeIOBAHMUSI B
ripoeccroHanbHOM
JesITeTbHOCTH

OIIK-1.2. YmeeTb
pelliaTh CTaH/JapTHhIE
rpogeccroHanbHbIe
3aJjauu C MpUMeHeHueM
eCTeCTBeHHOHAYUYHBIX U
00IIIeH>KeHePHBIX
3HaHUH, 00 0CHOBaX
BBIUHC/IUTE/IbHOMN
TeXHUKH, METO/IOB
MaTeMaTHuyeCcKoro
aHa/u3a, TMHeHHON
anreOpbI ¥ TEOMETPUH,
JIICKPETHOM
MaTeMaTuKu, TeOPUU
BEepOSITHOCTeN 1
MareMaThu4eCKOu

YMeTh peluartb
CTaH/|apTHbIe
rpodeccroHanbHbIe
3a7la4M C IpUMeHeHueM
eCTeCTBeHHOHAYYHBIX U
00ITIeMH)XeHePHBIX
3HaHUM 06 0CHOBax
YKCJIEHHOTO,
MareMaTHhyeCcKoro
MOZe/TMPOBaHKs




CTaTUCTHKHY,
VICC/Ie[J0BaHUs OrepaLym
Y MeTO/I0B
ONTUMM3ALIUN, U

YUCJIEHHOT O,

MareMaTUueCcKoro 1

MMUTALIMOHHOT O

MOZle/TMPOBaHus

OIIK-1.3. Bnagets Bnazsets HaBbIKaMu

HaBbIKaMU TIpUMeHEeHHsI YNCTIeHHBIX

TeOpeTUUeCKOro 1 MeTO/IOB

9KCIepUMeHTAa/IbHOTO MareMaThuyeCcKoro

HccieloBaHNst 0OBEKTOB | aHa/IM3a U

rpogeccroHaIbHOU MO/leJTUPOBaHUS B

JlesATe/IbHOCTH ripoeccroHanbHON
JesiTeTbHOCTH

Criocobex
aHa/IM3UPOBATh U
pa3pabarbiBaTh
OpraHU3aLMOHHO-
TeXHUYeCKUe U
KOHOMUYE CKHe
TIPOLIECCHI C
TIpUMeHeHUEeM MeTO/[0B
CUCTeMHOT0O aHa/n3a U
MaTeMaTh4yeCKOro
mogenvpoBanus (OITK-
6);

OIIK-6.1. 3HaThb OCHOBBI
TeOpUU CUCTEM U
CHCTEeMHOT'0 aHa/In3a,
UYHC/IeHHBIX METO/IOB,
MaTeMaTH4eCKOro 1
WMUTAL[MOHHOTO
MO/Ie/IMPOBaHUS

3HaTb OCHOBBI TEOPUU
YU CJIEHHBIX METO/ 0B,
3Tarbl MaTeMaThyeCKOro
Y KOMIIbIOT€PHOI'O
MO/|e/IMPOBaHUS

OIIK-6.2. YmeTb
TIPUMEHSITb MeTO/[bl
TEeOpUU CUCTEM U
CUCTEMHOT0 aHa/I13a,
MaTeMaTHu4eCcKoro u
MMUTAI[MOHHOTO
MO/Ie/TUPOBaHUS [I/1s
aBTOMaTH3aluy 3a/jau
TIPUHSITHS pellieHuH,
aHas/M3a
HMH(OpMaI[MOHHBIX
MOTOKOB, pacyeTa
KOHOMHUYECKOU

3¢ deKTUBHOCTU U
HaZle>KHOCTH
HMH(MOPMaI[MOHHBIX
CUCTEM U TeXHOJIOTHUI

YMeTb NPUMEHSITh

Y C/IeHHbIe MeTO/bI /ISt
aHa/m3a v pa3paboTku
OpraHu3alMOHHO-
TEeXHUUYECKUX U
5KOHOMHYECKUX
TpOLIeECCOB

OIIK-6.3. Bnagets
HaBbIKaMM MPOBeJieHus
WH)XeHepHBIX pacyeToB
OCHOBHBIX ITOKa3areynei
pe3y/bTaTUBHOCTH
CO3/laHUs1 U IPUMeHeHUsT
MH(OPMaLMOHHBIX
CHUCTEM U TeXHOJIOTUI

BnageTs HaBbIKaMU
TIPUMeHEeHHs] YNCTIeHHBIX
MeTO/IOB JJ/Is1 aHa/Ih3a U
pa3paboTKu
OpraHU3alMoOHHO-
TeXHUYeCKUX U
9KOHOMUUECKUX
TPOLIeCCOB




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucturuivHa «YucieHHbIe MeTO/bI» OTHOCHUTCS K 00s13aTe/TbHOM YacTH.

Hucuunivza usyvaetcsiHa __ 3 Kypce B 5 cemecTpe.

Llenv w3yueHWs AUCUMIUVIMHBL  (OpPMUpOBaHME 3HaHWK B 00/7aCTM  MaTemMaTHueCKOro
MO/IeJTUPOBAHUSI U UMCIeHHBIX METO/IOB, YMEHUM M HaBBIKOB UMC/EHHOTO pelleHus MOJe/bHBIX 3a/iay,
MO/yuyaeMbIX TIPU MaTeMaTHUeCKOM OMNMCAHWM Ppa3/WYHbIX peajbHbIX [IPOLIECCOB, TOCTPOEHUs
YKC/IeHHBIX a/ITOPUTMOB pellleHus IPUK/IaJHBIX 3a/]au.

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToANYecKOe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET ®U3NKU 1 MATEMATHKA

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JUCLUUTIMHBI « UMC/TeHHbIe MeTO/IbI» Ha 5 cemMecTp
__O4YHad
topma obyueHws
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 4/144
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 52.2

JIeKIui 18

MPAKTUUe CKUX/ CeMHUHAPCKUX 0

71ab0paTOpPHBIX 34

KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 0.2
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 91.8
YueOHbIX YaCOB Ha TIOATOTOBKY K

3auety (KoHTpOJIB) 0

dopMa KOHTpOJIA:
3auet 5 cemecTp




Ne ii/m1 | Tema u cofeprkanue ®dopma usyueHus OcHoBHas 1 3asaHus 1o ®dopma TeKy1ero
MaTrepuasoB: JIOTIO/THUTe IbHas! CaMOCTOSITe/TbHOU KOHTPOJISt
JIeK11H, JTeparypa, paboTe CTyeHTOB yCrieBaeMOCTH!
TpakThyeCcKue peKoMeH/lyemasi (KO/JIOKBUYMBI,
3aHATHS, CTyZileHTaM (Homepa U3 KOHTDOJIbHBIE PaOOTHI,
CeMHHapCKue CTIMCKA) KOMIIbIOTE€PHbIe TeCThI
3aQHATUS, U T.IL.)
naboparopHbie
paboTsl,
CaMOCTOsITe/IbHast
pabora u
TPYA0EMKOCTb (B
yacax)
Jlek |JIa6 |3u |CP

C
3 Kypc / 5 cemecTp
1 UucieHHble METO/IbI pellieHus] ypaBHeHUHN U
CUCTeM ypaBHEHHUH.
1.1 Marematuueckue moged. YucieHHbie 2 12 | OcH. Tt-pa NeNe TectupoBaHue, HomaunHsis
MeTO[IbI. 1,2,3 JomarHss KOHTpOJIbHasi paboTa

MaremaTryeckrie MOJe/TH 1 UMC/IeHHbIe
MeTo/ibl. PellieHre 3ajiau C UCIO/Ib30BaHUEM
OBM. IIpubnmkeHHOe pellieHue,
YCTOMUYMBOCTE U KOPPEKTHOCTb. JJIEMEHTHI
TeOpHH TorpelHocTeil. AGComoTHas U
OTHOCHTeJ/TbHast TIOTPeIIHOCTH. [1orpenHoCcTh
CYMMBI, pa3HOCTH, TIPOU3BeZIeHHs], YaCTHOTO.
OripesiesieHrie OTHOCHUTE/TBHOM TIOTPEIIHOCTH
CTeTieHH, KOPHSI, TIOTPeIITHOCTH

Hor. mut-pa NeNe 1,2

KOHTpOJTbHasi paboTa




3/IeMeHTapHbIX (PYHKIMM. MeTo/ rpaHuLl.
OO6rast hopmysa fiJist IOTPeHoCTe

1.2

YucneHHOe pellieHNe HeJIMHeMHbIX
ypPaBHEHHH.

[ToctaHoBKa 3a/1aum peleHust
anreOpanyeCcKrX W TPAHLIEH/I€HTHBIX
ypaBHeHul. OT/e/ieHre KOpHeld. MeTof,
TIOJIOBUHHOTO JlefieHrs. MeToj Xop, MeTog,
KacareyibHbIX. KOMOMHUPOBaHHBIN METOZ, XOP/
Y KacaTesbHbIX. OLjeHKa MOrperHoCTH
peleHus. Metog urepanuu. .JJoctatouHoe
yCJ/I0BH€e CXOAUMOCTH.

10

OcH. nmut-pa NeNe
1,2,3
Homn. mar-pa NeNe 1,2

TectupoBaHue,
JlaboparopHasi pabora

JlaboparopHast pabora

1.3

Pemenunie cucrtem JIMHEMHBIX YpaBHEHUN

Pemennie cuctem JIMHEMHBIX YpaBHEHUM.
TouHble 1 IPUOVHKEHHbIE METO/bI PELLIeHHSI.
Mertop nipocToi utepauyu U 3elens.
OLjeHKa MOrperHOCTH.

11.8

OcH. nmmt-pa NeNe
1,2,3
Homn. mut-pa NeNe 1,2

JIaboparopHast pabora,
TectrpoBaHue

JlaboparopHasi paboTa

MeTtop! pubmkeHnst GyHKUWN. UncieHHOe
muddepeHLIMPOBaHNEe Y UHTErPUPOBaHUE

2.1

WNureprniosnivipoBaHue GhyHKIUH.

NureprniosnivipoBanue ¢yHKIMH. KoHeuHble
pasHoCTU. lleHTpa/bHbIe pa3HOCTH.
NurepnionsityioHHble hopMysibl HetoToHa.
WNuTeprionsauyonHas gopmysia JlarpaHka.
O1jeHKa NOTrPeLIHOCTA UHTEePIO/SALIMOHHON
¢dopmynbl. OBpaTHOE MHTEPITOTUPOBaHHE.

12

OcH. mut-pa NeNe
1,2,3
Hor. mut-pa NeNe 1,2

TecTtupoBanue,
JlabopatopHasi paboTta

JTaboparopHasi paboTa

2.2

YucnenHoe auddepeHLipoBaHre

10

OcH. nmt-pa NeNe 1,2
Homn. mut-pa NeNe 1,2

TectrpoBaHue

HomaniHss
KOHTpOJIbHAas paboTa,

9



[TocTaHOBKa 3a/jauu MPUOIMKEHHOTO
JuddepentripoBanusi. UncneHHoe
nvddepeHLipoBaHye (GyHKIIUM Ha OCHOBe
VHTepHo/sALMOHHON hopMysbl HbloTOHA.
UucnenHoe guddepeHiiipoBanye GyHKLIUAN
Ha OCHOBEe UHTEPHOJISILIMOHHON (HhOPMYIIBI
Jlarpanxa

JTaboparopHasi paboTa

2.3

YucneHHoe HMHTErprupoBaHUE

UucnenHoe nHTerpupoBaHve. KBazsparypHsle
¢dopmysel HeroToHa-KoTteca. @opmyiisl
Tparnenyy U CumncoHa. OCTaTouHbIN Y/ieH.
Metop MoHTe-Kapiio.

12

OcH. nmt-pa NeNe
1,2,3
[Homn. mut-pa NeNe 1,2

JlaboparopHasi pabora,
TectrpoBaHue

JTaboparopHasi paboTa

YucneHHbIe METO/IbI PelleHust
mubdepeHLIMATBHBIX YpaBHEHUI

3.1

Mertop ITukapa. Metoz Ditiepa

PerieHre 0ObIKHOBEHHBIX
muddepeHIMaNTbHBIX YpaBHeHUH. [TocTaHOBKa
3a/jaur. MeTo/ moc/ieloBaTe/IbHbIX
npubmmwkenuit. Metog ITukapa. OrjeHka
riorpeirHocTu. Metoz Diiepa. O1jeHKa
riorpeiiHOCTU. Moaudukaiuu Metoa
Oiinepa. MeTojja pa3noykeHUs! pellieHus B
CTereHHOM psif,.

12

OcH. mut-pa NeNe 1,3
[Homn. mur-pa Ne 1

JlaboparopHasi pabora,
TectupoBaHue

JlaboparopHasi paboTa

3.2

CewmeiicTBo MeTozioB PyHre-KyTTa

PerieHrie 0ObIKHOBEHHBIX
IuddepeHLanbHbIX ypaBHeHUH. CeMeicTBO
MeTozoB PyHre-Kytra. Metogpl 2-10 1 4-10
nopsiikoB. OLjeHKa MOrpelIHOCTH Ha 1iare.

12

OcH. muT-pa NelNe 1,3
Homn. mur-pa Ne 1

TecTtupoBanue,
JlaboparopHasi pabota

JTaboparopHasi pabota

10



4 3auer 0.2
Wroro 1o 3 Kypcy 5 ceMecTpy 18 |34 92
Ntoro no gucturuiiHe 18 |34 92

11



4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kop u dhopmynupoBka kommereHun: CriocobeH MPUMEHSTh eCTeCTBeHHOHAyUHbIe U 00IIenH)KeHepHbIe
3HaHUs1, METO/Ibl MaTeMaTHUYeCKOT0 aHa/lM3a U MOJIe/TMPOBaHUSs, TEOPeTHUECKOTO U KCTIepUMEeHTaTbHOTO
vccieoBaHus B ripodeccroHanbHol festenbHocTy (OITK-1);

Kog n
HauMeHOBaHUe
WHUKaTopa
JOCTH)KEeHUS
KOMITeTeHL[UU

Pesynbrathl
o0yueHus1 IO
JVCLIATIIHE

KpuTepuu olieHUBaHUs pe3ynbTaToB 00yueHus (3aueT)

He3auteno

3auTeHo

OITK-1.1. 34ath

3HaTh OCHOBBI

3HaHus He c(hOPMUPOBaHbI

3HaHMA MOJTHOCTHIO

OCHOBBI YMCJIEHHBIX c(opMHUpOBaHbI
JIICKPETHOM METO/IOB ,
MaTeMaTuKH, MaTeMaTn4eCcKo
MaTeMaTHuecKo IO

r0 aHa/n3a, MO/|e/TMPOBaHNUS
JIUHeNHOM st

anreOpbI U TeopeTHyeCKOro
reoMeTpuH, U

(bU3MKY, TEOPUM | SKCIIEPUMEHTa
BEPOSITHOCTEN U | BHOTO
MaTeMaTH4eCcKo |HUCCe/JOBaHUs B
1 CTaTUCTUKH, | TipodeccruoHasb
WCC/Ie[JOBaHUST | HOU

orepanuu u JesITeIbHOCTH
MeTO/I0B

ONTHMMHU3aLIUY,

YMCJIEHHBIX

METO/I0B,

MaTeMaTru4eCcKo

rou

VIMUTALMOHHOTO

MO/ie/TMPOBaHUS

)

BBIYHC/TUTE/IBHO

1 TeXHUKU AJ1s1

TeopeTHUeCKOro

"

SKCIiepUMeHTal

BHOTO

WCC/IeJOBaHUs B

ripoeccroHasb

HOU

JlesiTeIbHOCTH

OIIK-1.2. YMmeTsb pemiate | YMeHUs He C(QOPMUPOBAHbI YMeHUs1 B OCHOBHOM

YMeeTsb pemiatb

CTaHAapTHbIE

chopMUPOBaHbI
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CTaHJapTHble | mpodeccruoHasb
npodeccroHasb | Hble 3a/lauu C
Hble 33/1a4i C | TIpUMeHeHHeM
NpYMeHeHWeM | eCTeCTBeHHOHAy
€CTeCTBeHHOHAY | UHBIX U

YHBIX U o0ITIeNH>XeHepH
0OITIeMH)KeHEePH | bIX 3HaHUH 00
bIX 3HaHUH, 00 |OCHOBaxX
OCHOBax YKC/IEHHOTO,
BBIUMC/IUTE/IBHO | MaTeMaTHueCKo
U TeXHUKH, ro

MeTO/I0B MOZle/TMPOBaHKs
MaremMaTHu4ecko

rO aHa/u3a,

JTUHeNHOMN

anreOpeI 1

reoMeTpUH,

JIICKPETHOU

MaTeMaTHKH,

Teopuu

BEepOSITHOCTeN U

MaTeMaTHhyecko

U CTaTUCTUKH,

WCCIIeI0BaHUS

orepaLyii u

MeTO/I0B

ONTUMU3ALIUM, U

YKC/IEHHOTO,

MaremMaTHu4ecko

rou

MMUTALIMOHHOTO

MO/Ie/TUPOBaHuUs

OIIK-1.3. Bnagets Bnazenune HaBblKaMu He chopMupoBaHO | ByiazieHre HaBbIKamMu B
Bnagetsb HaBbIKaMU OCHOBHOM
HaBbIKaMHU TIPUMEHEeHHUSI chopMUPOBaHO
TeopeTHYeCKOro | YMCTeHHBIX

u METO/[0B
JKCIIepUMEeHTal | MaTeMaThueCKo
BHOTO rO aHa/M3a 1
WCC/IeIOBaHUsL | MOZIe/TUPOBAHUS
00bEeKTOB B
rpoeccrioHanb |podeccruoHanb
HOM HOU
JIesITe/TIbHOCTH | [IeSITe/TbHOCTH

Kop v dopmynupoBka kKomreteHnmu: CriocoOeH aHa/IW3UpOBaTh W pa3pabaThIBaTh OpraHU3arjMOHHO-

TEXHUUECKHEe KW SKOHOMHUUYECKHE TIpOLeCChl

MaTtemMaTuueckoro mogenvupoBanus (OITK-6);

C TIIpuMeéHeHHMeM MEeTOA0B CHCTEMHOI'O dHd4/IM3d H

Kog n
HauMeHOBaHHe

Pesynbrarsl
o0yueHus1 IO

Kputepuu olieHUBaHUS pe3y/ibTaToB 00yueHus (3auet)

HesauteHno

3auTeHo
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VHJMKaTopa OUCLUILIVHE
JIOCTWKEHUS

KOMITeTeHL[UU

OITK-6.1. 3HaTh | 3HaTh OCHOBBI | 3HaHUS He C(HOPMHUPOBAHBI 3HaHUs [IOJTHOCTBIO
OCHOBBI TEODUU | TEOPUU c(opMHUpOBaHbI
CUCTEM U YHUCJIEHHBIX

CUCTEMHOI'0 MeTOZIOB, 3Tarlbl

aHaiu3a, MaTeMaTHu4eCcKo

YMCJIEHHBIX rou

METO/I0B, KOMITbIOTEPHOTO

MaTeMaTH4eCcKo | MOZeMpOBaHUs

rou

VIMUTALMOHHOTO

MO/ie/TMPOBaHUS

OIIK-6.2. Y™meTs YMmeHust He C(hOPMUPOBAHBI YMeHUs1 B OCHOBHOM
YwmeTb MIPUMEHSTh c(hOpMUPOBaHbI
NIPUMEHSTh YKCJ/IeHHbBIE

METO/Ibl TEOPUU | METOABI /IS

CUCTeM U aHa/ivsa u

CUCTEMHOI0 pa3paboTku

aHa/u3a, OpraHu3aLiOHH

MaTeMaTHUueCKO | O-TeXHUYeCKHUX

ro u u

MIMUTALMOHHOTO | 5)KOHOMUUEeCKUX

MO/Ie/TMPOBaHMs | [IPOLIeCCOB

L1

aBTOMaTH3aLu

3a/jau NpUHATUSA

pelleHnH,

aHanusa

r“H(bOpMaI[MOHH

bIX TIOTOKOB,

pacuera

5KOHOMHUYECKOU

3 PeKTUBHOCTU

Y Ha/Ie)KHOCTU

rH(bOpMaI[MOHH

bIX CUCTEM U

TeXHOJIOTUN

OITK-6.3. Bnagetsb Biajienvie HaBbIKaMU He cpopMUpOBaHO | BiazieHue HaBbIKaMU B
Bnapets HaBbIKaMU OCHOBHOM
HaBbIKaMU TIPUMEHEeHUs c(opMHUPOBaHO
NpOBeJieHUsI YMCJIEHHBIX

VH)XeHepHbIX | MeTOZOB /I

pacueToB aHa/iv3a u

OCHOBHBIX pa3paboTku

TroKasaresen OpraHMu3aLiOHH

pe3y/IbTaTUBHOC | O-TeXHUYeCKUX

TH CO3[@aHUSI U |1

TIPUMEHeHNUs] 9KOHOMHYE CKUX

VMH(OPMALMOHH | TIPOLIeCCOB
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BbIX CUCTEM U
TeXHOJIOTHUH

KpurtepusiMi OlleHUBaHUsI SIBSIFOTCS Oasiibl, KOTOpbIe BBICTAB/ISIOTCS 3a BU/BI [1€STETbHOCTH
(oLleHOUHBbIEe CpeACTBa) IO WTOraM M3ydyeHUs: MoAyJed (pa3fe/oB AUCLUIUIMHBI), TEepeYrc/IeHHbIX B
peUTHHT-TI/IaHe JUCLUIUIUHLI. basibl, BbICTaB/sieMble 3a KOHKPETHbIE BU/IbI eATeTbHOCTH TIpe/|CTaBIeHbl

HUWXe.

4.2. TunoBsbie KOHTPOJIbHbIC€ 3ddHHUA W/IHM HHbIE€ MdTe€pHdJIbl, HEOGXOJI[I/IMLIE AJIA OIl€éHHUBAHUA
pe3y/ibTaToB Oﬁy‘leHI/IH mo AUCIMIIVIMHE, COOTHECEHHbIX C YCTAHOB/IECHHBIMHU B 06pa3OBElTEJIbH0ﬁ

nporpamme HHAUKATOpaAMH

JIOCTHDKeHUA

KOMIIeTeHI[Hil.

MeTtoanueckue

onpe/e/AOLIHe MPOLeAyPbI OLleHUBAHUsI Pe3y/IbTaTOB 00yueHHs 10 JUCLUILIHHE.

MaTepuaJibl,

KO,I:[ N HaMMeHOBadHIe
HWHAWKaTOpa A0CTHXXeHUA
KOMIIeTeHIIH

Pe3synbrarel 00yueHust 1o
JUCLIAIIIAHE

OL[EHO‘JHBIE cpeacTsa

OIIK-1.1. 3HaTb OCHOBBI
JIMCKPeTHON MaTeMaTUKH,
MaTeMaTH4yeCcKoro aHasin3a,
JTMHEeMHOH anrebpbl ¥ TeOMeTPHH,
(bH13UKY, TeOprH BePOSITHOCTeN U
MaTeMaTh4eCKOM CTaTUCTHKH,
WCC/IeJOBAHUS OTiepaliii U
METO/IOB ONITUMH3aL[1H,
YKMC/IEHHBIX METO/IOB,
MaTeMaTH4yecKoro u
MMUTAI[MOHHOTO
MO/Ie/TUPOBAHUS ,
BBIUUC/TUTE/IEHON TeXHUKU /IS
TeOpPeTUYeCKOro u
9KCTIepUMeHTaTbHOTO
HCCJIeIOBaHMS B
ripoeccroHanbHON
JlesITeTbHOCTH

3HaTb OCHOBBI YMC/IEHHBIX
METO/IOB , MAaTEMaTUU€eCKOTO
MO/Ie/TUPOBAHUS JIJ1s1
TEOPeTHUEeCKOTO U
9KCIIEPUMEHTATbHOTO
UCC/Ie[JOBaHUS B
ripodheccroHaIbHOM
JeATeIbHOCTH

TectupoBanue 1

OIIK-1.2. YmeeTs peluathb
CTaHJApTHbIE
nipodeccroHabHbIe 3a/lauu C
nipUMeHeHreM
eCTeCTBeHHOHAYUYHbIX U
0OIIeMH)KeHePHBIX 3HaHUM, 00
OCHOBaXx BBIUMC/IUTETHHOM
TeXHUKH, METOZIOB
MaTeMaTHyeCcKOro aHa/u3a,
JMHEeMHOH anrebpbl ¥ TeOMeTpHH,
JTUCKPETHON MaTeMaTUKH, TeOpUr
BEepOSITHOCTEM U MaTeMaTHhyeCKOu
CTaTUCTUKU, UCCIIeJOBAHMS
orepalyii U MeTo/I0B
OMTHUMHM3ALIUM, U UACTIEHHOTO,
MareMaTU4ecKoro u
MMUTAI[MOHHOTO MOJIe/TUPOBaHUs

YMeThb peliath CTaHAapTHbIE
ripodeccrioHabHbIe 3a7lauk C
TIpUMeHeHreM
eCTeCTBeHHOHAYYHBIX U
00IIleMH)KeHEPHBIX 3HAHUH 00
OCHOBAaX UHCJIEHHOTO,
MaTeMaTHu4eCcKoro
MOZIe/TUPOBAHKS

JlabopatopHas pa6ora,
Tectuposanue 1, [JomaiHss
KOHTpOJ/IbHasi pabora 1
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OIIK-1.3. BiageTh HaBbIKaMU
TeopeTHUUeCKoro u
9KCTIepUMEeHTaTbHOTO
HCC/IeJOBaHKsI 00LEKTOB
rpogeccroHabHOU
JlesiTeIbHOCTH

BnazeTs HaBbIKaMy TIpUMeHeHHst
YHC/IEHHBIX METO/IOB
MaTeMaTH4eCcKOro aHaiu3a v
MO/Ie/TUPOBAHUSI B
ripoeccroHabHOM
JesiTeIbHOCTH

[MomariiHsist KOHTpOJ/IbHast paboTta
1, JTabopatopHas paboTta

OIIK-6.1. 3HaTb OCHOBBI TEOPUU
CUCTeM U CUCTeMHOI'0 aHa/In3a,
YMCJIEHHBIX METO/I0B,
MaTemMaTU4ecKoro v
VIMUTALMOHHOI'O MOZIe/IMPOBaHus

3HaTb OCHOBBI TEOPUU
YUCJIeHHBIX METO/0B, STarlbl
MaTeMaTHU4eCcKoro u
KOMIIbFOTEPHOI'O MOZIe/IMPOBaHUS

TectupoBanue 2

OIIK-6.2. YMmeTb IpUMeHATh
MeTO/ibl TEOPUU CUCTEM U
CUCTEMHOI0O aHa/13a,
MaTeMaThyecKoro u
MMUTALIMOHHOTO MOZIe/TMPOBaHKS
[ aBTOMaTH3aLUy 3a7a4u
TIPUHSTHS pellleHui, aHai13a
MH(OPMaLMOHHBIX T0TOKOB,
pacueTa SKOHOMUUEeCKOU

3¢ PeKTUBHOCTU U HAZIE)KHOCTH
MH(OPMAaLMOHHBIX CUCTEM U
TeXHOJIOTUN

YMeTb MPUMEHSITh UUC/IeHHbIe
METO/IbI JJ1s1 aHa/Th3a U
pa3paboTKy opraHU3alMOHHO-
TeXHUYECKUX W SKOHOMHUYE CKUX
TIpOLIeCCoB

TectupoBanue 2, JloMauHss
KOHTpOJIbHAs paboTa 2,
JIaboparopHast pabora

OIIK-6.3. BiiageTs HaBbIKaMU
MPOBeJIeHUs] UH)KeHEePHbIX
pacueToOB OCHOBHBIX TTOKa3aTesiei
pe3y/bTaTUBHOCTU CO3/aHUs U
TpuMeHeHHst THPOPMaIMOHHBIX
CHCTeM U TeXHOJIOTUM

BrnazieTh HaBbIKaMy TIpUMeHeHHsT
YKMC/IEHHBIX METO/IOB /ISl aHa/In3a
¥ pa3pabOTKU OpraHU3al[MOHHO-
TEeXHUYECKUX U SKOHOMHUYUE CKUX
TIPOLIeCCOB

[omariiHsist KOHTPOJ/IbHast paboTta
2, JTabopartopHast pabota

Kpurepusimy oOlLjeHVMBaHUSI TIPU MOAY/IbHO-PEUTHHIOBON CHCTeMe SIB/SIOTCST Oasiibl, KOTOpbIe
BBICTAB/ISIIOTCSL TIpero/jaBaresieM 3a BUJbl JesiTe/TbHOCTH (OLileHOUHble CPeZCTBAa) M0 WTOTraM H3yueHUs
Mozysieit (pa3zesoB JUCLUILIMHBI), IepeurCc/IeHHbIX B PEUTHUHT-TI/IaHe JUCLIUTIIUHEI

0/ 3auema: TeKyLMA KOHTPO/Ib — MakcuMyM 50 6asiioB; pyOexHbIli KOHTPO/Ib — MakCuMyM 50
6anoB, nmoormpurensHble 6anabl — Makcumym 10).

[ITkamnbl OLleHUBaHUSI:

0214 3auema:
3auteHo — oT 60 zo 110 peliTuHrOBBLIX OaIo0B (BK/IFOUast 10 MOOIIpUTE/TEHBIX 0asIoB),
He 3auTeHo — oT 0 10 59 peHTUHTOBBIX OAsIOB.

TecToBbIe 3agaHus

Onucanve TeCTOBBIX 3alaHUW: TeCTOBbIe 3aJaHMSl BK/IKOYAIOT TeCThbl 3aKpbITOrO THUMa (C OFHUM
MpaBW/IbHBIM OTBETOM), TeCTbl Ha YCTAaHOBAEHUM TOC/Ae0BaTeJIbHOCTU M Ha YCTaHOB/IeHUE
coorBeTcTBUs. OLleHKa 3a BBIIIOJIHEHME TeCTOBBIX 3aJaHUM BBICTABJISETCS HAa OCHOBAaHUM IIPOLIEHTa
3a/laHWl, BBITIOJIHEHHBIX CTYJeHTaMUd B TIpoLiecce TIPOXOXKJEHUsI TPOMEXYTOUHOTO U PYOeXXHOTo
KOHTPOJIS1 3HAHUU

16



Tectuposanue 1

1.Yem BbI3BaHa, UTO B pe3y/bTaTe MPUMEHEeHHs UUCJIeHHOTO MeTo/ja MOTYT OBITh MOJTyYeHbl He TOUHbIE,
NIpUO/TKeHHbIe 3HaYeHWsl ICKOMOU (PyHKIIMH, /laXke eC/IU BCe TIpe/iNMCaHHble MeTO/IOM BbIUKC/IeHUS
Tpo/iesIaHbl abCOTFOTHO TOUHO?

 TlorpelrHoCTbIO OKpPYIJIEHUS.

* HeTouyHOCTBIO MOZIe/TM M MTOTPELIHOCTBI0 UCXO/HBIX JJaHHbIX.

* BbIuncaUTeIbHOM NMOTPeLHOCThIO.

* Hert BepHoOro orBeta

2. B uem npenmyIiiecTBO MeToza 3eliziesisi 71s pellieHusi CUCTeMbl JIMHeWHBIX ajreOpanueCcKux
yYPaBHeHUH IlepeJ; MeTo0OM IPOCTON UTeparuu?

 [laeT 60bl1I0¥ BBIMIPHILI B TOYHOCTH, TaK Kak MeTo/| 3elifiesnis CylljeCTBeHHO yMeHblIIaeT YHC/I0
YMHO)KeHUH | JieJIeHHH, BO-BTOPBIX, TI03BOJIsieT HAKaIUIMBaTh CyMMY TpOM3Be/ieHHH 6e3 3armmicu
MIPOMEKYTOYHBIX pe3y/bTaToB.

*  Mertog 3elifens sBASIOTCS aOCOTFOTHO CXOASIIMMCS, T.€. [7IsI Hero HeT HeoOX0MMOCTH BBOZAWTD
JIOCTaTOuHble yCJIOBUSI CXOAUMOCTH B OTVIMUME OT MeTo/ja POCTOM UTepaLiyy.

+ OOBIUHO /IaHHBIM METO[, JaeT JIYUIlyI0 CXOJAUMOCTh, YeM MeTO/| TIPOCToi urepary. Kpome toro
MeToz, 3elifiesisi MOXKeT OKa3aTbCsi 6osiee y100HBIM TP MPOrPaMMHUPOBAHKY, TaK Kak Mpu
BBIUKIC/IEHUH CIIeIYIOLel Tepalii HeT HeoOXOAMMOCTH XPaHUTh 3HAYeHUS MpeAbIAyIen
vTepaLyu.

d

b
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Tectuposanue 2

A BBI‘-IHCJIH'IHEHHTETPEJIE PAEHOCHIIEH O EBIYMHCIEHHED

1. obwp&ma moboll GHTVPH;

2. nnomamy moboil hHIVPEL

3. 0OBEMA TeNa, MQNYYSHHOTO BpallleHHEM KPHBQNHHEHOH Tpanel iy, V KOTOpoi X =2a, X =
b,y =0,y =1x);

4. nnomwaiy KpHBQIHHeHHOH TpanellHH , OrpaHHYeHHOH THHEAME X =a, X =b, y=0, y=
f(x).

2 [I}GI}M}'.TIE MHCNEHHOTO HETETPHPOEAHHA METOIA «JIEBRIXY MPAMOVTIQIEHHEKOE HME2T BHI

b n
L [fax=7 fx.)-h
a i=1
B R
2. [fde=3 f()-hh=x-%,
a fml
3

- [readn= 3 E Sy g

&
P
4. [fQdx=h-(E—2+p+p+.1+,,)
i e

3. CyvmEeocTh MeTofa CHMICOHA 3aKIEOYaeTCd B TOM, YTO Yepes TPH NocledoBaTellbHble
OpIMHATHI pa30HeHHd NPOBOOHTCA

1. xBampaTHuHag napabona;
2. mrobag KpHEAd;

3. CHHYCOHOA;

4 runepbana.

1
:
4. Pe3ynbTaT BRIUHCIEHHS HHTETpana Ix’dx MeTomoM CHMIICOHA C pasOHeHHeM Ha 1IBa
g
HETepeana (7 =1) pagen

1z 2

2 589
3. 911
4 8/13

MeTOAI/IquKI/Ie MaTepHuaJibl, OIpejesdroiiye rnpoueaypy oLeHrMBaHNWsS BbINIO/THEHHUA T€CTOBBIX 38,[[8HI/Iﬁ

OrnucaHre MeTOMKM OLIeHUBaHUS BBITIOJIHEHHS TECTOBBIX 3a/IlaHUM: OLIeHKa 3a BBITOJIHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHMWU T0/[cUeTa MPOLieHTa MPaBU/IbHO BbITTOTHEHHBIX T€CTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6a/u1ax):

- 9-10 6a/I0B BLICTAB/ISAETCS CTY/IEHTY, €C/IU TIPOLIeHT MPaBU/ILHO BLITIOTHEHHBIX T@CTOBBIX 3a/laHUM
cocraaseT 81 — 100 %;

- 7-8 6assIoB BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEHT TTPABU/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/JaHUI
cocraBiseT 61 — 80 %;
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- 4-6 6anuIOB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT NPAaBU/IbHO BBITIOTHEHHBIX T€CTOBBIX 3a/laHUM
cocrtasnsieT 41 — 60 %;

- 10 4 6aJNIoB BBICTAB/ISIETCS CTYAEHTY, eCJTH MPOLIEHT MPABU/ILHO BBITTOJTHEHHBIX TECTOBBIX 3aJJaHUN
cocrtasmnseT 40 %;

JloMallHAsA KOHTPO/IbHasi padoTa
[omariHsisi KOHTpo/bHast pabora 1

a) OripeieUTh Kakoe PaBeHCTBO TOUHee.

0) OKpy/IUTb COMHUTE/TBHBIE IUQPHI UKC/Ia, OCTAaBUB BepHbIe 3HAaKH: 1) B Y3KOM CMBIC/TE; 2) B IIIUPOKOM
cMbicie. OripefieIuTh MpejeibHble abCOMIOTHYIO M OTHOCHTE/bHYIO ITOTPeIIHOCTH pe3ysibTara.

B) Haiitu ripezienibHbIe aOCOMOTHYIO ¥ OTHOCUTE/TBHYIO MOTPEITHOCTH YHCeT, eC/T OHH UMEIOT TOJIBKO
BepHble LUGPBL: 1) B Y3KOM CMbIC/IE; 2) B IIMPOKOM CMBICTIE.

No a) 6)
1 2

1 | 74=233 Ja2-6.48 3,4852 % 0,0047 12.8969: 5= 0.39%

2 E%f&_?yf; 83 =9.11 2.543%; 5=10,69% | 0 48652 =0.0089

3 | 44=0235 J10=316 513.4852 0,087 120,839; 6= 0,054%

a 1%=1_,?1; 63 = 7.94 102.86;: 5=0,59% | 0,38554%0.0087

5 | 1440-0823 58=7.61 30,852 +0.077 142.789; 5 =0,73%

[MomarHsisi KOHTposibHast paboTa 2

1. OKpYrAMTh COMHMTENBHBIE UMdpb yMcna a = 72,3547 , &=0,21 % oCcTaBWB BEPHbLIE 3HAKW B
y3Kom cmbicne. OnpenenuTte abcomoTHYIO NOTPELHOCTL pesyabTaTa.

2. 0ToennTL KOpHKW YpasHeHWA 2-x—Lg(x)—T7=0 rpadmyecky U YTOYHUTb OMH U3 HUX

mMmeToaomM Xxopa ¢ TodHocTerd go &=0,001.

12

1+ s x
3. CocTaBuTb aTOPHUTM BbIYMCAE HUMA MHTErpana .[E? SO e meTogom Tpanewmm ¢ n=100.
7

o

4. CoCcTaBuTh aNrOPUTM PELLEHMA METOAOM IWnepa AuddepeHUMa NbHOrO YpaBHEHMA
F et
¥ )

= |, YAOBNETBOPAOLLETD Ha4yabHOMY YCIOBMIO Yo(1,6)=4,6 Ha oTpeske

b Ll
x<[18§;2,8]; war 3ate h=0,1.

V' =x+sin
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MeToanueckrie MaTepuasbl, OTIpe/ieIsitolliye TPoLeAypy OLleHWBaHWs BLITIOTHEHUs JOMallTHe
KOHTPOJILHOW PaboThI

OnucaHve MeTOAUKY OLIeHWBaHKSL: TIPU OL|EHKE BBITIOJIHEHUS CTY€HTOM /IOMalllHel KOHTPOJIbHON
paboTbl MakCcUMa/ibHOe BHUMaHWE CIeAyeT yelsTh CAeAYIOIUM acrieKTaM: CKOTbKO BCEero MpaBUIBHO
C/le/IaHHbIX 3a/laHHM, HACKO/IBKO MOTHO B TEOPETUUEeCKOM BOMPOCEe PACKPBITO COZiepXKaHue MaTepurara,
YEeTKO U MPaBU/IbHO JlaHbl OIpeie/IeHHs], PaCKPbITO COZeprKaHue IMOHATHM; BEPHO UCII0/Ib30BaHbl HAyUHble
TEePMUHBI; IeMOHCTPHPYIOTCSI BBICOKMM YPOBEHb YMEHHS OTIepUPOBaTh HAYUHbIMU KaTeropusiMHy,
aHa/IM3MpOBaTh MH(POPMALMIO, Bjla/leHHe HaBblIKaMy MPaKTHUUeCKOM JlesiTe/IbHOCTH; Keiic-3a/jaHKe pelleHo
Ha BbICOKOM YPOBHE, COJI€PKUT apryMeHTaL1I0 U MOsSICHEHUSI.

Kpurepuu onenku (B 6a/1ax):

- 2 Gasyia BBICTABJISIETCS CTY/I€HTY, eC/TU TIPaBUIbHO c/iesiaHbl 6osiee 70% 3a/jaHuii, B TeOpeTHUECKOM
BOMPOCE MOJTHO PACKPBITO COZlepKaHue MaTeprasia; YeTKO Y NPaBUIBHO [jaHbl ONpe/ie/leHus], paCKpbITO
cofiep>kaHue MOHSITUM; BEPHO UCII0/Ib30BaHbl HAyYHble TEPMUHbI; EMOHCTPUPYIOTCS] BBICOKHIN YPOBEHb
YMeHHUs1 ONleprpoBaTh HayuUHbIMU KaTeropusiMu, (hopMysiaMu , aHa/IM3MpoBaTh MH(POPMaL1IO, B/lajleHue
HaBbIKaMM MPaKTUYeCKO! JleaTe/IbHOCTH; KelC-3a/laHue pellleHO Ha BBICOKOM YPOBHE, COZIEPIKUT
TIOSICHEHUST; TeCTOBbIe 3a/laHUs pellleHb! CBbllle, yeM Ha 70%; ypoBeHb 3HaHWM, YMEHUHM, B/laZleHUH —
BBICOKHU;

- 1 Gasu1 BBICTAB/ISIETCS CTYZIEHTY, eC/TM eCJIM TIPAaBU/IBHO CAeaHbl TonbKo 40-70% 3amaHuiiB
TeOpeTHYeCKOM BOIPOCe YCBOEHO OCHOBHOE, HO HEroC/1e/l0BaTe/IbHO; ONpe/e/ieH sl TIOHATUN
HeJJ0CTaTOYHO YeTKHe; He UCII0/Ib30BaHbI B KAUeCTBe [J0Ka3aTebCTBA BBIBO/BI M 000011jeH s 13
HabmofieHnH, MpaKTUYeCKUX 3aHSITUM; YPOBeHb YMeHUsI OTlepUpOBaTh HayuHbIMU KaTerOpUsiMHU,
(hopmynamu, aHa/IM3MpOBaTh UH(POPMALMIO, BJla/leHUs] HaBbIKaMU NIPaKTUUeCKOU JieTellbHOCTU
HeBBICOKUM, HabsroaroTcsi Mpobesibl 1 HETOYHOCTH; B pellieHre Kelic-3a/jJaHusi BePHO BBITIOTHEHBI
HEeKOTOpbIe JTarbl; TeCThl perieHbl Ha 40-70%; ypoBeHb 3HaHWW, yMEeHUH, B1aJleHUMN —
YZ,0BJIETBOPUTEJIbHBIM;

- 0 6a/IOB BBHICTAB/ISIETCS CTYAEHTY, eC/Id paboThl HET WK €C/TA B TEOPETHYECKOM BOTIPOCE He M3/I0KEeHO
OCHOBHOE CO/iep’KaHue yueOHOro MaTepualia, u3oxxeHue (pparmeHTapHOe, He TI0C/Ie/[0BaTe/IbHOE;
oTipe/iesieHus TIOHSATUN He YeTKHe; He MCII0/Ib30BaHbl B KaUueCTBe J0Ka3aTe/IbCTBa BBIBOABI M 00001IeHust
13 HaOJIrofleHuH, ypOBeHb YMeHUsI OTlepUpOBaTh HAyUHbIMH KaTeropusiMU, aHaTM3MpoBaTh UH(OpMaIHio,
B/1a/IeHVS] HaBbIKaMU ITPAKTUYeCKOM JleATe/IbHOCTA OYeHb HU3KWM; TeCThI pellleHbl MeHee, yeM Ha 40 %;
yPOBeHb 3HAaHWM, yMeHUH, B/la/IeHU — HeI0CTaTOUHBIM.
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JlaGopaTropHasi padoTa

JIadopaTopHasi padora No 2
Tema: Pemenne HemiHeHHRIX ypaeHeHHIL MeTon ureparmin.
Saganue: 1) OTOeaIuTs KOPHH YpaBHeHHA TpadHIecki H NporpaMMHO.
2) VTouHHTL OOHMH M3 KOpHeH VpaBHeHHI MeTOOOM WTEpalMH C
TOYHOCTBIO £=0,001, YKa3aTh YHCIIO UTEPALTHH.
3) Hapucorarh cxeMy NpHMeHEHHT METOMIA MTePallii K JaHHOMY KOPHEO

YpaBHEeHHA.
Bapuant YpagHeHHe Bapuant YpaBHeHHe
1 o S 31 U NS
Jx+12
2 2" +3x+1=0 32 x+2-lg(x)=1,45
3 r+x—3=0 33 x+1g(x)=035
4 x =127 +x+3=0 34 tg(3x+0.5) = x°
5 X —x* +2x+1=0 35 2 =3 +2x—5=0

MeToauuecKre MaTepurabl, Orpe/estolie MpoLeypy OLieHUBaHUs BLITIOIHEHUs TabopaTOpHBIX paboT

OrnuicaHye MeTOIUKH OL|eHHBAHUS BHITIO/IHEHHs Tab0paTOPHbLIX paboT: OI{eHKa 3a BLIMOJTHEHHE CTABUTCS
Ha OCHOBAHWM 3HaHMsI TEOPETUUYECKOT0 MaTepuasa o TemMe 1abopaTtopHol paboThl, YMEHHH 1 HABLIKOB
NpHUMeHeH s 3HaHKI Ha MPaKTHKe, aHaIM3UPOBaTh Pe3y/IbTaThl 1TabopaTopHOM pabOTHI.

Kpurepuu oneHku (B 6amiax):

- 5 6a/I/IOB BLICTABIISIETCS CTYAEHTY, €C/IN JeMOHCTPUPYIOTCS 3HAHUS TeMBbI, 1[eJIH U 3a/iad JJabopaTopHOi
paboThI, X07ia paboThI, MPUMEHSIEMbIX METOIUK UCC/Ie0BAHMS; IeMOHCTPUPYETCS MOJTHOe 3HaHUe
TEOPeTHUUeCKOro MaTepHaJia 1o TeMe labopatopHoi paboThI (B mpoijecce 06CyKaeHus, TIPH 0TBeTe Ha
KOHTPOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCSI YMEHHsI U HaBbIKK pabO0ThI, MPUMEHEeHHs 3HaHUS Ha
TIpaKTHKe, aHa/Ii3a pe3y/IbTaToB 1abopaTopHoii paboTel 1 GopMy/IHpOBaHKe BLIBO/OB, B/la/|eHHe
HaBbIKAMU TIPUKJIAIHOM /IesITe/IbHOCTH;

- 4 6a/u1a BBICTAB/ISIETCS CTYEHTY, eC/IM JeMOHCTPHUPYIOTCS 3HaHUsI TEMBI, 11e/I1 U 3a/a4 J1abopaTopHOi
paboThI, Xo7ia paboThI, UMEIOTCSI TTPO6EsIbl B 3HAHUU MTPUMEHSIEMBIX METO/IMK UCC/IeJOBaHMS;
JIeMOHCTPHPYeTCs HeTo/IHOe 3HaHue (haKTHueCKOro MaTepuaJia 1o TeMe labopatopHo# paboThI (B
nipoiiecce 00CY>KeHus, TPY OTBEeTe Ha KOHTPOJIbHbBIE BOMPOCHI); eMOHCTPUPYIOTCSI HEKOTOPbIE
HeJ0CTaTKY TIPUMeHeHHs 3HAHUS Ha MPAKTHKe, HeJOCTaTKX BJ/la/leHKst HaBbIKaMU TIPUKJIaHOM
JiesITeIbHOCTH U CITOCOOHOCTH aHa/TM3UPOBaTh Pe3y/bTaThl 1abopaTopHOi paboTkl, hopMyIMpOBaTH
BBIBO/IbI, ITPOC/IEKUBATH IIPUUHUHHO-CJIICTBEHHBIE CBSI3H;

- 3 6asi/1a BBICTAB/ISIETCS CTYJEHTY, €C/TA JeMOHCTPUPYIOTCS HETIO/THbIe 3HaHUSI 1[eJTH U 3a/1au
naboparopHoii paboTel, X0/ia paboThl, IPUMEHSIeMbIX MEeTOJUK MCC/IeI0BAHMS; JeMOHCTPUPYETCS
HEeroJIHOe, HeCUCTEMHOE 3HaHKe TeOpPeTHUeCKOro MaTepuaria 1o Teme j1abopaTopHoi paboThl (B
npoiiecce 06Cy>KaeHus, IPY OTBEeTe Ha KOHTPOJIbHBIE BOIIPOCHI); J€MOHCTPUPYIOTCSI 3aMeTHEIE
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HeZI0CTaTKU B YMEHUU MPUMEHSITh 3HaHWsI Ha TIPAKTHKE, He/JOCTAaTOUHO BjlaJieeT HAaBbIKaMU MIPUK/Ia[HOM
JesiTe/IbHOCTH, CII0COOHOCTBIO aHA/IM3UPOBATh Pe3y/IbTaThl 1abopaTopHOit paboThl ¥ HOPMYIHUpPOBaTh
BBIBO/IbI, POC/IEKUBATh TIPUUMHHO-C/I/ICTBEHHBIE CBSI3H;

- 0-2 Gasnta BBICTaB/ISIETCS CTYAEHTY, eC/H IeMOHCTPUPYIOTCS TTO/THOE WJIU TIOUTH TI0JTHOe OTCYTCTBHE
3HaHUS L8V U 3a7iad 1labopaTopHOU paboThkl, X0a paboThI, MPUMEHSIEMBIX METOJUK UCC/IeI0BaHNS;
JIEMOHCTPHUPYETCS MOJ/THOe WJIM TIOUTH TIOJTHOE OTCYTCTBHE 3HaHHs TeOPeTHUYeCKOro MaTepuasa o TeMe
nabopatopHoii paboThI (B Mporjecce 00CYKAeHus, PU OTBETE Ha KOHTPOJIbHBIE BOTIPOCHI);
JIeMOHCTPHUPYIOTCS 3HAUMTe/IbHbIe HeJJOCTaTK/ YMeHHs IPUMEHSITh 3HAHHUS Ha TIPAKTHKeE, BIIaZIeHUsT
HaBbIKaMH TIPUKJIaJHOU AeSITeIbHOCTH, CIOCOOHOCTH aHa/IM3UPOBaTh Pe3y/IbTaThl 1Ja00paTOpHOM paboThI
¥ (hopMyTUPOBaTh BLIBO/IbI, TPOC/IEXKUBATH MPUUMHHO-CJIE/ICTBEHHbBIE CBSI3H.

3auer

3aueT sABJISIeTCS OLIEHOYHBIM CpPpeCTBOM /[1jIdd BCEX 3TAIIOB OCBOEHUA KOMHETEHHHﬁ.

[IprMmepHbIe BONPOCHI K 3a4eTy, 3 Kypc / 5 ceMecTp

—

BrrurcnvrenbHas MareMaTvka. Yuc/ieHHbIe MeTO/bl. JTarbl pelleHus 3a1a4 Ha OBM.

2. OCHOBBI TeOpHUHM TOTPelIHOCTel. AGCOMIOTHAS U OTHOCUTE bHAs TIOTPeIlHOCTU. [1pesenbHbIe
norpeHoCTy. IIpumepsl.

3. 3nauamiadg uudpa. Uncio BepHbIX 3HaUaMX LU@P (B y3KOM U LIMPOKOM CMbIc/ie). CBsI3b MeXAy
OTHOCHTE/IbHOW TIOTPEeIIHOCTBI0 Y YUC/IOM 3HaYalux Ludp.

4. AGCOOTHBIE U OTHOCUTEJIbHBIE TIOTPeIIHOCTA CYMMbI, Pa3HOCTH, MPOW3Be/jeHH e U UaCTHOTO.

5. OTHOCUTe/bHbIE MOTPELIHOCTH 3/IeMEeHTapHBIX (PYHKLMIM.

6. TIpubnmmkeHHOe pellleHre HeJTMHEWHBIX ypaBHEeHUM. AHa/IUTUUeCKHe U TeOMeTpUUeCKre MeTO/bl
oTAesieHus1 KOpHel. OLieHKa MOrpelHOCTH.

7. TlpubmkeHHOe pellleHHe HelTMHeHHbIX ypaBHeHU. MeTog, MoIoBUHHOTO fleneHusi. OlieHKa

MIOTPeLHOCTH.

[TpubnkeHHOe pellleHre HeJTMHEeWHBIX ypaBHeHUM. MeToz xop/. OLjeHKa MOrperHoCTH.

9. IIpubmkeHHOe pellleHVe HeMHEWHBIX ypaBHeHui. MeToz KacatenbHbIX. OIjeHKa MOTPeTHOCTH.

10. TTpubmikeHHOe pellieHHe HelMHeHHbIX ypaBHeHU. MeTop utepaiiuu. JlocTaTroyHoe yCioBue
CXOZMMOCTH.

11. TIpubmkeHHOe pellieHHe HelMHeHHbIX ypaBHeHu. MeToz utepariu. OlieHKa MOorpeiHOCTH.
Mertop, 3eligensi.

12. YncneHHoe pellleHWe CUCTeM JIMHeHHbIX ypaBHeHu. [locTaHoBKa 3azaun. Metop ["aycca, .

13. TIpubmkeHHOe pellleHre CHCTeM JIMHeWHBIX ypaBHeHui. [locTaHoBKa 3azaur. MeTof tepanyu.
[JocTraTouHOe yci0BUe CXOAUMOCTH.

14. TIpubmkeHHOe pellleHre CHCTeM JTMHeWHBIX ypaBHeHui. [locTaHoBKa 3azaur. MeTtof nTepanyu.
OtleHKa MOTPeIHOCTY TIPUO/TKeHUS.

15. TIpubmkeHHOe pellleHre CHCTeM JTMHeWHBIX ypaBHeHui. [locTaHoBKa 3amaun. Metog, 3elizensi.
OtleHKa MOTrPeIHOCTY TIPUO/TKeHUS.

16. IntepnionupoBanue ¢pyHKLu. [TocTaHOBKa 3a/aunl.

17. KoHeuHble pa3HOCTH.

18. VInrepnionupoBanue ¢pyHKLui. Popmyssl HeroToHa.

19. NnTepnionvpoBanyve ¢pyHkmi. @opmysna Jlarpanka.

20. ITpubmmkennoe auddepeHpoBanyie QyHKLH.

21. ObparHoe uHTeprioMMpoBaHue PyHKIHI. DopMysa Jlarpamxa.

22. Ilpubmmxenvie ¢pyHKOMHA. MeTof HANMEHBLINX KBaJPaToB.

23. TIpubnmwxeHHoe UHTerpupoBanue GyHkimi. KBagparyphsie ¢popmyna HetotoHa -Koteca.

24. TIpubmmkeHHOe UHTerprupoBaHue GyHKIMA. PopMyIbl TPIMOYTOEHUKOB. OLleHKa MOTPeIHOCTH.

25. IpubnmxeHHoe UHTerpupoBaHue GyHKLWN. PopMysia TpareLyu U ee 0CTaTOYHbIH UJieH.

26. ITpubmmkeHHoe nHTerpupoBanue GyHKIMA. Popmyna CUMIICOHA U ee 0CTAaTOUHbIN uieH. OueHKa

MOTPELLHOCTU (MeTOZ, IepecyeTa).

®
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27.
28.

29.

30.

[TpubmxeHHOe nHTerpupoBanue GyHKIMA. Metog MonTe-Kapsio. OuieHKa MOrpemHoCTH.
[TpubnkeHHOe pellieHre 0OBIKHOBEHHBIX /W depeHIMa/bHBIX YpaBHeHU. MeToj
rocsie[oBatesibHbIX pubmkennii. (Metog ITrukapa). OlieHKa MOTPenrHOCTH.
[TpubnkeHHOe pellleHre 0OBIKHOBEHHBIX /W depeHIMaNbHBIX ypaBHeHUM. MeTog Ditepa.
OreHka norpemiHoctyd. Moaudukalyy MeToza ditniepa.

[TpubnkeHHOe pellieHre 0OBIKHOBEHHBIX WG depeHIMalbHBIX ypaBHeHU. MeToj PyHre-
Kytra. O6umii ciyyaid. ITorpeniHocTs MeTozia Ha Iare.

MeToauueckre MaTepuasbl, ONpe/esisitolye NpoLefypy OLleHUBaHUs BbINO/IHEHUS 3a4eTa

3aueT BBICTAB/ISIETCS TI0 PEUTHUHTY, B 3aBUCUMOCTU OT 3(deKTuBHOCTH pabOThl B Tpoliecce H3yuyeHUs
JUCLITUIMHBI, UTO OTpPEe/e/sieTCsl KOTMUeCTBOM HaOpaHHBIX 0as/yIOB 3a BCe BH/bI 3alaHUM TEKYIIIEro W
pyOE>XXHOTO KOHTPOJIS

3auTeHo — ot 60 10 110 6anioB

He 3auteHo — oT 0 70 59 Ganios.

1.3. PedTHHT-T/IaH AUCHUTTHHBI

Tabnumia mepeBofia 6a/IOB TEKYILETO KOHTPOJISI B OasUTbl peTHHTa

5| 5| 5|5 5| 5[ 5| 5| 5] 5
0 0 0] 0]0O] O] O] O] 0] O] O
1 50 3] 22 1] 1] 1] 1] 1] 1
2 5| 413 2] 2121 2] 2]1
3 S|4 3| 3| 3| 2| 2] 2
4 5| 4] 4] 3| 3] 3] 2
5 5| 5| 4] 4| 3] 3
6 5/ 5] 4] 4] 3
7 5| 5] 4] 4
8 5| 5] 4
9 5| 5
10 5

PelTHHI-N/IaH JWCUWIIMHBI peJcTaBaeH B [TpunokeHn 1.

2. YueOHo-MeTOoHUECKOEe H HH(OPMAIHOHHOE 00ecTieueHHe AUCIUTTHHBI

5.1. IlepeueHb OCHOBHOM U AOTIO/THUTE/ILHOW y4eOHO JTUTepaTypbl, HEOOXOAMMOMH /I/Isl 0CBOEHHSA

AUCLIUT/IMHBI
OcHoBHas /MTEparypa

Jlaruvik, Muxaun [TaBnoBuu. UrcneHHbIe MeTO/bI : yuel. mocobue s cTya. By3oB / M. I1.

Jlarmuuk, M. W. ParynuHa, E. K. Xennep ; nog pex. M. I1. Jlanuvka .— Mocksa : Akagemusi, 2004

— 384 c

baxgasnos, H. C. UucsieHHbIe MeTOZIBI B 3a/lauax U yrpakHeHuUsiX : yueb. mocobue / H. C.

baxsanos, A. B. Jlanun, E. B. YwkoHkoB ; pen. B. A. CagoBHuumii .— M. : Beiciuas mikosa, 2019

— 240 c.

YuceHHbIe MeTOAbI. JTabopaTOpPHBIH MPAaKTHKYM : yue0.1moco0b. st (pu3uKo-MareMarHu. (ak-Ta.

Ku.1 /1. W. JlateinioB ; @eneparn. areHTCT. 110 06pas. ; bupl'CITA .— M. : JIugep-M, 2010 .—

103 c.

JlonoHUTeIbHAA IUTepaTrypa
OpermikoBa, M.H. UnciieHHbIe METO/IbI: TEOPHS U alTOPUTMEI : yueOHoe rtocobue / M.H.
OpeiiikoBa ; MuHMCTepcTBO 06pa3zoBaHus U Hayku Poccuiickoit ®@enepaiyv, CeBepHbIi
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(ApkTHueckuii) pesepanbHelil yHUBepcuTeT MeHU M.B. JlomoHOCOBa. - ApxaHrenbck : CADY,
2015. - 120 c. URL: http://biblioclub.ru/index.php?page=book&id=436397

HevuzmoBuu, b.IT. OCHOBBI BBIYMC/IUTETBHOM MaTeMaTUKU [ D/1eKTPOHHBIN pecypc] : yueOHOe
nocobue / B.I1. lemuzoBuy, U.A. MapoH. — DsieKTpoH. faH. — CaHkr-IletepOypr : JlaHb, 2011.
— 672 c. — URL a: https://e.lanbook.com/book/2025.

5.2. IlepeuyeHb pecypcoB HH()OPMAI[MOHHO-TE/1eKOMMYHHUKAI[MOHHOU ceTH « IHTepHeT» U

NMPOrpaMMHOr0 o0ecrniedeHHs, HeOOX0AMMBIX /I/IsI 0CBOEHHS JUCIIUII/THHBI

1. Hayunas snektponHast 6ubmioreka eLIBRARY.RU [DnexrponHsiii pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DnekTpoHHasi bubmoTeuHast cucreMa «JlaHb» [OneKTpoHHbBIN pecypc]. — Pexxum poctyma: https:/
e.lanbook.com/.

3. YuuBepcureTcKas 6ubmoreka oHnaiiH biblioclub.ru [Dnekrponssiii pecypc]. — Pexxum gocryma:
http://biblioclub.ru/.

4. JOnektponHasi bubmmoreka Y YHuT [DnekrpoHHbIii pecypc]. — Pexxum goctyma:
https://elib.bashedu.ru/.

5. Poccuiickas rocyzapcTBeHHasi bnbmioTeka [ 3neKTpoHHBIN pecypc]. — Pexxum gocryma:
https://www.rsl.ru/.

6. HauuoHasnbHas 35eKTpoHHast bubroTeka [ neKTpoHHBIN pecypc]. — Pexkum gocryma: https://xn--
90ax2c.xn--plai/viewers/.

7. HarmonaneHas niat¢opma OTKpeITOro obpasoBanus npoed.ru [DeKTpoHHBINA pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. OmnekrpoHHOe oOpa3oBanue Pecrry6smikn bamkoproctaH [ 3neKTpoHHBIN pecypc]. — Pexxum
pJocrymna: https://edu.bashkortostan.ru/.

9. WHdopmalMoHHO-TIpaBOBOM nopTas I'apaHT.py [D/1eKTpoHHbIH pecypc]. — Pexxum foctyna: http://
www.garant.ru/.

IIporpammHoe obecrieueHue

1. bpaysep Google Chrome - becriiaTHas mureH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

2. Office Professional Plus - Jorosop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159-
[10/2021 ot 15.06.2021, Joroop Ne32110448500 ot 30.07.2021

3. bpay3ep fnpekc - becrinatHas ueH3us https://yandex.ru/legal/browser_agreement/index.html

4. Windows - JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

5. Pascalabc, Pascal ABC.NET - BecrinatHas nuuensus https://pascal-abe.ru, http://pascalabc.net

6. Cucrema guctaHioHHoro obyuenusi Moodle - BecriiatHasi iuiieH3us

http://www.gnu.org/licenses/gpl.html

6. MarepuanbHO-TexHUYecKass 0a3a, HeoOXoAuMasi AJ/Is1 OCYIeCTB/IEHHsI 00pa3oBaTe/IbHOIO

nponecca 1mo JuCijuIJinHe

HavmeHnoBaHue Bup 3anaTumn HaumeHoBaHue 060pyoBaHus,

CrieL[ajau3upOBaHHbIX MPOrpamMMHOT0 0becrieueHust

ay[IUTOPHH, KAOMHETOB,

naboparopuit

Aynutopus 231(DPM) JlekumonHas, CemuHapckas, [ | VIHTepakTHUBHas JOCKa
KOHCy/bTauui, 11 KouTpoasi 1 |smartboard 6801 co BCTpoeHHBIM
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aTTecTalyu

Xga MPOEeKTOPOM, KOMITbIOTEDHI B
c6ope(3,3 ghz,03y 4 gb,500
gb,MonuTOp 21,5*
fhilips,knaB.,MblIIIb) , yueOHast
MebeJb.

[TporpammHoe obecrieueHve
Office Professional Plus
Bpaysep Google Chrome
Bpayzep Augekc
Windows

Pascalabc,
PascalABC.NET
Cucrema
JTUCTAHI[UOHHOTO
obyuenust Moodle

SAREIR O

SR

Ayputopus 301 YuranbHbid 3a1
(anekTpoHHBIN Kartasor)(PM)

[lnst camocTosiTeNnbHOM paboThl

KommnbtoTepsl B cbope, yueOHast
Mebesb, IPUHTEP samsung,
ckaHep hp scanyet g2410.
[TporpammMHOe obecrieueHue
1. Bbpaysep Google Chrome
2. Office Professional Plus
3. Windows

Aynurtopus 412a(®M)

[ns koHcynbTauuy, s
xpaHeHUst 000py10BaHUs

Kcepokcfc 860, HOyTOyK aser,
HOyTOYK Samsung, TIpUHTEP
laserlet 1200, ckaHep canon,
KOMITbIOTEpBI B cOOpe, yueOHast
Mebesb, yueOHO-MeToAUYeCKast
JUTeparypa.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

2. Windows

3. Bbpay3ep Google Chrome

Aynutopus 420(dM)

[ln1st caMoCTOSITeNTbHOM PabOTHI

HeTt0Oyk lenovo, npuHTep canon
Ibp3010b, ckanep mustek, skpan
Ha mtatuse (155x155), yueOHast
MebesTb, KOMIIBIOTEPHI B cOope,
TIPOEKTOP MEePEHOCHOM, yueOHO-
MeTozue CKHe 1ocobusi, yueOHo-
Har/IsJHbIe MaTepHaJIbl.
[TporpaMmMHOe obecrieueHHe

1. Office Professional Plus

2. Windows

3. Bpay3ep Google Chrome

Aynutopus 422(DPM)

JlekymonHas, CemuHapckasi, s
KOHCY/IbTaUuu, [11s1 KOHTpOJIsi U
arTecTauuu

NuTepakTrBHag AOCKa smart ,
MY/JIbTUMeUMHBIN IPOEKTOP ,
KOMITBbIOTEPBI B cOope, yueOHast
MebeJb.
[TporpaMmMHOe obecrieueHHe
1. Office Professional Plus
2. bpay3ep Google Chrome
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o

Bpayzep Aupekc
Pascalabc,
PascalABC.NET
Windows
Cucrema
JMCTAHLIMOHHOTO
obyuenus Moodle
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