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IMacnopt ¢oHAA OLIeHOYHBIX CpPe/ICTB

Taouna 1

dopmupyeMsble

O1ieHOYHbIE

Mogyib JUCLUIIHEI KOMITeTEeHLIUU MaTepuaJbl KomuecTBo
WU UX YaCTU Y CpeJiCTBa
NupuBuyansHOe 5
VHTeprnionvpoBanue QyHKLNMA JlomMalllHee 3a/jaHue
TectrpoBaHue 20
WNupvBupyansHoe 3
O6paboTKa 3KcriepuMeHTaTbHbIX AMBIAY
JlOMalllHee 3aJjaHue
JlAHHBIX
TectrpoBaHue 20
. VupuBuayansHOe 3
Perienue He/mMHEMHBIX
o o o JlOMalllHee 3aJjaHue
yPaBHeHU! C OJHOU repeMeHHOM
TectrpoBaHue 20
o WupuBuayansHOe 4
Perenue cricreM TMHENHBIX
o JlOMalllHee 3aJjaHue
ypaBHeHUM
TectrpoBaHue 20
. NupuBrayansHOe 3
Perienue crcreM HelMHEWHBIX
o JlOMalllHee 3aJjaHue
ypaBHeHUM
TectrpoBaHue 19
NupuBrayansHOe 3
JIuHeltHOe NporpaMMHpOBaHUe JloMalllHee 3aJjaHue
TBJISITh
OCYLLECTBL NupuBrayansHOe 3
[Tonck MuHUMyMa (PyHKLIAN NJIaHUPOBaHUE U
OJIHO¥ TepeMeHHON KOHTDOJTb IEATEbHOCTH | ' mm i roe SAAAHHE
poib A TectrpoBaHue 19
110 TEXHUYECKOMY - 3
HJUBUYyanbHOe
[Tonck MuHUMYMa (PyHKLIHN 00C/Ty>KWBaHUIO U AUBILY
6 JlOMalllHee 3aJjaHue
HEeCKOJIbKMX [epeMeHHbIX PeMOHTY 000py/J0BaHUsI
. TectupoBaHue 21
MO/ICTaHLMI
YucnenHoe 9/IeKTPHUECKUX ceTeil VupuBuayansHoe 4
I depeHLIMpoBaHue (QYHKLUH, JlomMalllHee 3a/jaHye
3aJJaHHOM Tab/IMUHO TecTupoBaHue 5
NupuBrayansHOe 3
YucneHHOe UHTerpupoBaHue
o JlOMalllHee 3aJjaHue
byHKLMH, 3a[aHHON TabIMYHO
TectupoBaHue 5
PerieHrie 06bIKHOBEHHBIX WupuBuayansHoe 4
I depeHLIMaIbHBIX ypaBHEHUH JlomMalllHee 3a/jaHue
[1epBoro nopsigka TectupoBaHue 5
NupvBupyansHoe 2
YpaBHeHUs B UaCTHBIX AMBHIAY
JlOMalllHee 3aJjaHue
TIPOM3BOJHBIX
TectupoBaHue 5
VupuBuayansHOe 4
Matemarnueckasi CTaTUCTUKA JlOMalllHee 3aJjaHue
TectrpoBaHue 20
NupuBrayansHOe 6
Psppl JlOMalllHee 3aJjaHue
TectrpoBaHue 20




1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JVMBbIE

JIJ1 OOEHKU 3HAHUM, YMEHWI U HABBIKOB JIEATE/IbHOCTHU

B ITPOIECCE OCBOEHUSA JUCLIUII/IMHBI

Tabuna 2 — @opMupyemMble KOMIETeHI[UH

Kopg u OueHouHbIe
Koj 1 HaMeHOBaHMe UHIMKAaTOpa AOCTH)KEeHUsS] KOMIeTeHL[UH
HavMeHOBaHue MaTepuaJbl
(4acTv KOMIeTeHL1H)
KOMIIeTeHI[MHU Y CpeJiCTBa
1 2 3
NuTtepnioupoBanue GyHKIUH
N-1nkoc2 OcylecTBisieT IiaHUpPOBaHUE U KOHTPOJIb Miecﬂg/ll/lpoziiﬁ%e
JeATeIbHOCTH TI0 TEXHUYeCKOMY OOC/Ty>KUBaHUIO M PEMOHTY ’iOMﬁgHee
o0opyI0oBaHUsI TIOICTAHIIUM 3/IEKTPUUECKUX CeTei 3ajaHMe
O0padoTKa IKCIePUMEHTATBHBIX AAHHBIX
N-1nkoc2 OcyljecTBsieT IilaHUpPOBaHUE U KOHTPOJIb I/Iiecug/llxlpozi?}lleoe
JeATeIbHOCTH TI0 TEXHUYeCKOMY O0C/Ty>KUBaHUIO M PEMOHTY %OMngee
obopyioBaHUsI TIOCTAHIIUM 3/IEKTPUUECKUX CeTeid 3ajaHMe
PelieHne He/IMHEWHbBIX YPaBHEHUH C OAHOM MlepeMeHHOM
N-1nkoc2 OcyljecTBsieT IiaHUPOBaHUE U KOHTPOJIb Miecﬂg’ll/lpoziiﬁ%e
JeATeIbHOCTH TI0 TEXHUYeCKOMY OOC/Ty>KUBaHUIO M PEMOHTY ’E,EE[OMi;qHB_I[Hee
o0opyioBaHUsI TIOICTAHIIUM 3/IEKTPUUECKUX CeTei 3ajaHMe
PemieHue cucreM JTMHEUMHBIX YPaBHEeHUM
[TKoc-2.
TectupoBaHue
Criocoben NO-1nkoc2 OcCylIeCTBISIET IJITAHUPOBaHUE U KOHTPOJIb VMBIV UL HOE
OCYILIeCTBJISATh JeATeIbHOCTH TI0 TEXHUYeCKOMY OOC/Ty>KUBaHUIO M PEMOHTY ’E’thMe’ngee
TJlaHMpPOBaHUe U 000py/Zi0BaHUsI TIOACTAHLIUM 37IeKTPUUeCKUX ceTei —
KOHTPO/Ib = =
PemieHue cucTeM He/IMHENHBIX YyPaBHeHUH
ACATE/IEHOCTH TectupoBanue
1o N-1nkoc2 OcyljecTBsieT iaHUpPOBaHUE U KOHTPOJIb i HBHP AIbHOE
TeXHUIECKOMY JeATeIbHOCTH TI0 TEXHUYeCKOMY OOC/Ty>KUBaHUIO M PEMOHTY %OMngee
06C/Ty’KMBaHUIO obopyioBaHUsI TIOCTAHIUM 3/IEKTPUUECKUX CeTei 3ajaHMe
1 peMOHTY JIuHeliHOe MporpaMMHIpoOBaHNe
obopyZoBaHust
PYA N N-1nkoc2 OcyljecTBsieT IJlaHUpPOBaHUE U KOHTPOJIb Tectupoarue
MOACTaHLUN NupuBuayansHoe
JeATeIbHOCTH TI0 TEXHUYeCKOMY O0C/Ty>KUBaHUIO M PEMOHTY
3/1IeKTPUYECKUX 6 L o JloMallHee
ceTeit o0opyioBaHus MOCTAaHLUM 3/IEKTPUUECKUX CeTer 3a/1aHMe
INouck MUHMMYMa (DYHKIIMM OJJHOH NepeMeHHOH
N-1nkoc2 OcyljecTBisieT laHUpPOBaHUE U KOHTPOJIb Miecﬂg/ll/lpoziiﬁ%e
JeATeIbHOCTH TI0 TEXHUYeCKOMY OOC/Ty>KUBaHUIO M PEMOHTY ’iOMﬁgHee
obopyioBaHUsI TIOICTAHIUM 3/IEKTPUUECKUX CeTeid sajaHVe
IToncKk MuHMMYMa (DYHKIIMHM HeCKOJIBKHUX NMepeMeHHbIX
TectupoBaHue
N-1nkoc2 OcyljecTBsieT iaHUpPOBaHUE U KOHTPOJIb
NupuBugyansHOe
JeATeIbHOCTH TI0 TEXHUYeCKOMY OOC/Ty>KUBaHUIO M PEMOHTY OMaLLIHee
obopyioBaHusI TIOICTAHIUM 3/IEKTPUUECKUX CeTei A
3a/jaHue
YucienHoe auddepeniupoBanne GyHKIMH, 3aJJaHHOH TaOJTUUHO
TectupoBaHue
N-1nkoc2 OcyljecTBisieT 1aHUpPOBaHUE U KOHTPOJIb
NupuBugyansHOe
JeATeIbHOCTH TI0 TEXHUYeCKOMY OOC/Ty>KUBaHUIO M PEMOHTY OMALLIHee
o0opyioBaHUsI TIOICTAHIIUM 3/IEKTPUUECKUX ceTel A
3a/laHue




1 2 \ 3
Yuc/ieHHOe HHTerpUpoBaHue (yHKIUH, 3aJaHHON Ta0/IMUHO
TectupoBaHue
N-1nkoc-2 OcylljecTBsI€T IJIAHUPOBAHUE U KOHTPOJIb VMBIV AILHOE
JIeSITe/TbHOCTH 110 TEXHUUECKOMY 0OCTY>KMBAHHIO U PEMOHTY A OMi;qHB_I[Hee
o0opyI0oBaHUsI TIOICTAHIIUM 3/IEKTPUUECKUX ceTei A
3a/laHue
PemeHue 00bIKHOBEHHBIX U depeHIIHaNbHBIX YPABHEHHH NTEPBOro MOPA KA
TectupoBaHue
N-1nkoc-2 OcylljecTBsI€T IJIAHUPOBAHUE U KOHTPOJIb
NupvBuyansHOe
JIeSITe/TbHOCTH 10 TEXHUUECKOMY 0OCTY>KMBAHHIO U PEMOHTY OMALLIHee
obopyioBaHUsI TIOICTAHIUM 3/IEKTPUUECKUX ceTel A
3a/laHue
YpaBHeHHUs1 B YaCTHBIX IPOM3BOJHBIX
TectupoBaHue
N-1nkoc-2 OcylljecTBsIeT IJIAHUPOBAHUE U KOHTPOJIb
NupuBuyansHOe
JIeSITe/TIbHOCTH 10 TEXHUUECKOMY 0OCTY>KMBAHHIO U PEMOHTY OMALLIHEe
o0opyioBaHUsI TIOICTAHIIUM 3/IEKTPUUECKUX CeTei A
3a/laHue
MaTtemaTnuyecKas CTaTUCTHKA
TectupoBaHue
N-1nkoc-2 OcylljecTBsIeT IJIAHUPOBAHUE U KOHTPOJIb VMBIV AILHOE
JIeSITe/TbHOCTH 10 TEXHUUECKOMY 00CTY>KMBAHHIO U PEMOHTY A OMi;qHB_I[Hee
obopyioBaHUsI TIOICTAHIIUM 3/IEKTPUUECKUX CeTeid A
3a/laHue
Psaab1
TectupoBaHue
N-1nkoc-2 OcylljecTBsI€T IJIAHUPOBAHUE U KOHTPOJIb
NupuBuyansHOe
JIeSITe/TbHOCTH 10 TEXHUUYECKOMY 0OCTY>KMBAHHIO U PEMOHTY OMALLIHee
o0opyIoBaHUsI TIOICTAHIUM 3/IEKTPUUECKUX CeTei A
3a/laHue

O1eHoYHBIe MaTepHasibl U CPeACTBA /1A IPOBEPKHU

copMHUPOBAHHOCTH KOMIIETEHIMH

Moayias 1. «AaTepnojinpoBanue GyHKIHI»

KomMmnbroTepHoe TecTUpOBaHUe

Bbibepume 00uH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»

HHTepnoiMpoBaHue Ta0iuuHOM GyHKI[UH NIpeIo/iaraer:
CyMMHPOBaHU€e TaOMUHbBIX 3HaUeHHUI
TIPOXOXKJeHre (HYHKIMK BOJ/IM3HU TOUeK

+HaxozeHue GhyHKIMH, TIPOX0/slleli uepe3 Bce Tab/IMUHbIe TOUKH

TIOCTPOEHUEe UHTEerpaJbHOU KPUBOU

TabuuHbie GyHKIUN He HHTEPIO/IUPYIOT:
MHOT04/IeHOM JlarpaHyka
MHOT'O4/IEHOM CTeIIeHH «I1»
+TPUTOHOMETPUYECKUM PSIIOM
MHoOrouwieHoM HrroToHa




DyHKIHUsA, KOTOPYH) TNPHMEHSIIOT TNPH HWHTEPNO/JTHPOBAHUM C Ppa30ueHHneM
HHTEepPBaJ/ia Ha OTPe3KHu:
+ CrulaviH
OTpe30yYHast
JIpoOHast
JTMHEeUHast
Kakue MHOro4/1eHbl He SIB/IIIOTCSH UHTEPIO/IALUOHHBIMU ?
Jlarpanxa
HeroToHna
Ha OCHOBe MaTpuLibl BaHgepmoHzaa
+ITudaropa
CK0/IbKO BHU/IOB MMeeT HHTepPIo/IALMOHHbIA MHorou/ieH HbroToHa?
+ JiBe
OHY
TpU
YyeThIpe
OT uero 3aBUCAT HUHTepHO/ISIUOHHBIE (hopmyabl HbroTOHA?
OT MPOW3Be/IeHUsT KOOPZAMHAT TabMiibl Y
+0T pa3HOCTel TIepBoro, BTOPOro M T.[. TIOpsi/iKa Ta0muiel Y
OT CyMMBbI KOOpZMHAT Tabmmiibl Y
OT MpOW3Be/IeHHsT KOOPAMHAT TaOmuibl X
Korja npuMeHsAI0T MHTEPIIO/IMPOBaHUe CIJIaMHAMHU?
+Korjja BeCb OTpe30K Tabyuijbli X BeJUK W ero pa30MBalOT Ha YaCTUYHBIE
OTpe3KU
KOr/la BeCh OTpe30K Tabiuiibl X uMeeT Touek 6osbiie 10
KOr/la BeCh OTpe30K Tabnuiibl X uMeeT Touek 6obiie 20
KOr/la BeCh OTpe30K Tabnuiibl X uMeeT Touek 6obiie 30
UTo TaKoe criyiauH?
9TO YaCTh TabJIUIIBI 110 KOOpAuHaTe X
9TO YaCTh TabOJIUIIBI IT0 KOOpAWHaTe Y
+3T0 (YHKIUS, KOTOpasi Ha Ka)KJOM YaCTUUHOM OTpe3Ke HelpephiBHA BMeCTe C
HECKOJTbKUMU CBOMMM TTPOU3BOAHBIMU
9TO YaCTh TabOJIUI[BI 110 KoOpAuHaTe X U Y
Kak BbIN/IAAUT KyOuuecKuil crutaH?
+S(x) = aitbi(x-Xi-1)+ci(x-Xi-1)*+di(X-Xi-1)?
S(x) = ai+bi(X-Xi-1)2+C1(X-Xj-1)3+di(X-Xi-1)4
S(x) = ai+bi(X-Xi-1)3+C1(X-Xj-1)4+di(X-Xi-1)5
S(x) = ai+bi(X-Xi-1)4+C1(X-Xj-1)5+di(X-Xi-1)6
Kakoe KO0/M4YeCTBO ypaBHeHMHM MHCIOJJb3YHOT [/ HaXO0XXJeHUSA HeU3BeCTHBIX
K03(puneHTOB /1A CIyIalHA?
2n
+3n
4n
Sn



Kakoii BHA uHMeeT HHTEpPHOISALMOHHBIM MHOIOYJIeH HAa OCHOBe MaTpHUIlbI
Banpepmonga?

P(x)=a, - x" +a,-x""'+..+a, -x+a,

P(x)=a, - x" +a,-x""+..+a, -x+a,

+P(x)=a, - x"+a,-x""'+.+a, x+a,

P(x)=a, x"+a,-x""+..+a, -x+a,
CkonbKO K03¢(¢uUIUeHTOB MMeeT HWHTEePNO/ISIfUOHHbIH MHOrO4Y/JIeH Ha OCHOBe
MaTpuubl Banaepmonpaa?

+(n+1)

(n+2)

(n+3)

(n+4)
Kakoro mnopsaka mojydaercsi CUCTeMa YypaBHeHHM Ha OCHOBe MaTpPHUIlbI
Banpepmonpga?

+cucrema (n+1) ypaBHeHui ¢ (n+1) HeU3BeCTHBIMU

cucreMa (n+2) ypaBHeHUM € (n+2) HeHW3BeCTHBIMU

cucreMa (n+3) ypaBHeHuU# C (n+3) HeHW3BeCTHBIMU

cucreMa (n+4) ypaBHeHuU# ¢ (n+4) HerM3BeCTHBIMU
Kakoro Buja mnojgydaercss CcHCTeMa YpPaBHEHUNl Ha OCHOBe MaTpHIIbI
Baunpepmonga?

4 —k
Zak.xin :yi

k=0
CKO/IbKO pellleHUHM HMeeT CHCTeMa YpPaBHEHHUNl Ha OCHOBe MaTpHIbI
Banpepmonja?

+eJMHCTBEHHOe

J1Ba

TpHU

YyeThIpe
ITouemy Bcerja uMeeT pellleHHMe CHCTeMa ypPaBHeHUMH Ha OCHOBe MaTpPHIIbI
Banpepmonga?

+TaK Kak ee onpezenuTe/b OTJIUYEH OT HYJIS

TaK KakK ee ornpe/iesimTe/lb MeHbIIEe OT HYJIS

TaK KakK ee Orpe/ie/IuTe b 00JIbIlie OT HYJIS

TaK KaK ee Orpe/enTe b PaBeH HYJI0
B ueMm cocTOMT NpaBWIO COCTaB/IeHUA MaTpuLbl Banaepmonja?



B Ka)KJI0OM CTPOKe pacriojiaraloTCs HeW3BeCTHble C yObIBaHHMEM MX
ot (n-2) 1o (0)

B Ka)KJIOM CTPOKe pacriojlaraloTCs HeW3BeCTHble C yObIBaHHMEM MX
ot (n-3) #o (0)

B Ka)KJ0OM CTPOKe pacriojlaraloTCs HeW3BeCTHble C yObIBaHHMEM MX
ot (n-4) no (0)

+B Ka)KJOM CTPOKEe PpacIojararoTcsi HeM3BeCTHble C YObIBaHHMEM UX
ot (n-1) go (0)

CTereHeu

CTereHeu

CTereHeu

CTereHeu

Kakue ¢pynkyu Bcrpoensl B MathCAD s uHTepno/iMpoBaHus CiylaliHAMHU?

+nuHeliHas1, Tapabo/inyeckasi, Kyornueckas
norapudmuyeckas, rnapabosuyeckas, Kyonueckast
CTereHHas1, Tapaboyiyeckasi, Kyornueckas
9KCIIOHeHI[MaTbHasi, mapabonmueckasi, Kybuueckas

Kak Ha3bIBaeTcsi MpOIecC, KOorja Heo0X0JuMO OLeHHTh 3HAUeHHe TaOd/TMUHON

(yHKIMM 3a npeje/iaMu 3aJaHHBIX y3/I0BbIX TOYEK?
+5KCTpariosius
anmnpoKCUMaLust
VIHTEePHOJISLUS
MIPOJ0JDKEHNE
Kakou oneparop Mcno/ib3ywT npu nHTepnoasanuu B MathCAD?
root
find
+interp
Regress



Tab6suna 3 — Kpurepuu oreHKH copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kop u Kputepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (4acTM KOMIIeTeHLMN)
VH/JYKaTopa Ha 6a30BOM ypOBHe Ha IOBBIIIIEHHOM YPOBHe
AOCTHXXEHMSA COOTBeTCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «YZI0BJIETBOPUTE/IEHO» «XOpOLIO» «OTJTMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOro 6ajia | MakcumasbHoro 6asia MaKCUMaJibHOro 6asia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYeT 3HaHue | JeMOHCTPUpPYeT OTJINYHOE 3HaHue
OCHOBHBIX MeTO/IOB XOpolllee 3HaHue OCHOBHBIX MeTO/IOB
VIHTepII0/INPOBaHus OCHOBHBIX MeTO/IOB VIHTepII0/INPOBaHusI
GyHKLMY; VIHTepII0JINPOBaHMs byHKLMY;
N O-1nkoc-2 VIHTepPIIOJISILUOHHBIX byHKLMY; VIHTepPIIOJISILUOHHBIX
OcyectBisiet MHOI'0UY/IEHOB; METOZI0B | UHTEePIIOJISLIMOHHBIX MHOI'0UY/IEHOB; METO/IOB
[JIaHUPOBaHVe U | UHTepIIOJINPOBaHKs MHOI'0UY/IEHOB; METOZIOB | UHTepII0/IMPOBaHUs
KOHTPOJIb CrulaiHaMH M Ha OCHOBE | MHTEepPIIOIMPOBaHUS CruUlaiHaMH M Ha OCHOBE
JlesITeJIbHOCTU 110 | MaTpHLIbl CrulaiHaMH M Ha OCHOBe | MaTpulibl BanzepmMoH/a;
TeXHUYeCKOMY BanzepMoH/a; METOOB | MaTPULibI MeTO/IOB pelleHNs B
obcnyxuBanuio U | pemienuss B MathCAD; | Banaepmona; metooB | MathCAD;
PEMOHTY Ha 6a30BOM ypoBHe petienust B MathCAD; | ciocoGeH ¢ BBICOKOM
obopyzoBaHust MOXKeT OCYLL|eCTBJ/ISATh CaMOCTOATE/IbHO MOXKET | CTeIleHbI0
MO/ICTaHLMI IJIaHUPOBaHue U OCYLL|eCTBJISITh CaMOCTOSATE/IbHOCTU
JIEKTPUUECKUX | KOHTPOJ/Ib IJIaHUPOBaHue U OCYLL|eCTBJISITh
ceTe JlesITeJIbHOCTH T10 KOHTPOJIb [1eATe/IbHOCTH | [JIAHWPOBaHKe ¥ KOHTPOJIb
TeXHUYeCKOMY I10 TEXHUYECKOMY JlesITeJIbHOCTH T10

00CTy)KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

00CTy>)KMBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

TEXHUUECKOMY
00C/Ty’>KWBaHUIO U PEMOHTY
obopyioBaHus TIOACTaHI[UI
3JIEKTPUUECKUX CeTel

Moavsb 2. «O0padoTKa SKCrIepuMeHTa/IbHbIX JaHHbIX)»

KomMmnbroTepHoe TecTUpOBaHue
Bbibepume 0OuH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»
K J0/DKHA NPONTH (PYHKIUA NPH anNPOKCUMaI{um?
+C HaUMEeHBIIMMU PaCcCTOSIHUSMU 10 BCeX TOUeK TaO/ULIbI
C HauOOJIBIIIMMU PaCCTOSIHUSIMU 0 BCeX TOUeK TaOULIbI
C KBaIpaTUYHLIMU PaCCTOSTHUSMU [I0 BCeX TOUeK TaOULIbI
C Jiorapu(pMUUEeCKUMU PaCCTOSTHUSIMU /10 BCEX TOUeK TabJIUL[bI
Kak Ha3bIBaeTcs (PyHKIUSA NPU aNNPOKCUMaLIUU?
+mpubKatoras
NpUOU3UTe/IbHAS
yCpeZiHeHHast

JIMHeHas

UTto Hajo c/ie/1aTh nepej annpoKcuManen?
33/laTb Haua/ibHbIe YCIOBUS
33/laTb TPaHUYHbIE YC/IOBUS




3ajaTh rpaduK GyHKLIUH

+3aJaTh BU/ IpUO/IMIKaroLei GyHKIUU
Kakou Buj (yHKIIMHU He/lb311 33/1aTh MPU annpoKcuManum?

JTMHEHHYIO

+UHTEerpaJbHyI0

KBa/IpaTUYHYHO

norapu(pMUYEeCKyt0
Kakou BuA (yHKIIMHU He/lb31 33/1aTh MPU annpoKcuManum?

KyOUuecKyo

5KCMOHEHLUATBHY O

+auddepeHLMaTBHY IO

CTENEeHHYO
Kakou Buj (yHKIIMHU He/lb31 33/1aTh NPU annpoKcuManum?

+06eCKOHEUHYIO

MOKa3aTesbHY0

I POOHO-THHEHHY IO

runepboIMUecKyro
B yeM 3aK/1l0uaeTCsaA MeTo0/| HAUMEeHbIINX KBa/[paToB?

BO3Be/ieHMe B KBaZjpaT TabJMUHbIX 3HaUeHUI

+MUHUMM3AL[MsI CYMMBbI KBaZIpaTOB pa3HOCTeN TaOMMUHBIX U MPUOJIMKAIOIIUX
3HaueHuM QyHKLUU

M3BJleyeHre KOPHS KBaZIpaTHOTO U3 TaO/IMUHBIX 3HaUeHU

BO3Be/ieHMe B KBaZipaT pa3HOCTel TabMMUHBIX U MPUOJIMKAIOIIUX 3HaUeHU
byHKIMM
YTo MCNo/Ib3YHT NPH HaX0KAeHUH K03 PpunueHToB npudmmkarmme GQyHKIun?

+paBeHCTBO HYJ/IIO MPOU3BOAHBIX PYHKIIUU MO KO3 DUIIMeHTaM

PaBeHCTBO HYJIIO QyHKLIMU

PaBEHCTBO HYJIIO KBaJjpaTa (PyHKLUK

PaBEHCTBO HYJ/IIO KOPHS KBaIpaTHOT 0 M3 (PYHKLIMU
Cko1bK0 K03((uueHTOB HAa/i0 HAWTH MPH JIMHEHHON NPUO/IMDKaromen
pyHkuun?

OJlvH

+71Ba

TpU

yeTbipe
CkonbK0 K03((ueHTOB Ha/i0 HAWTH MPHU KBaJPaTUYHON NMPUO/IMHKaromiei
pyHkun?

OJlvH

JBa

+TpuU

yeTbipe
Cko1bK0 K03((uneHTOB Ha/i0 HAWTH MPH JIorapupMUuUecKol Npud/ImKaoen
pyHkun?

OJlvH

JBa
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+TpuU

yeTbipe
Cko1bK0 K03(p(pHuiueHTOB Ha/l0 HAWTH MPH KCIOHEeHHA/TbHOM MPHUO/IIDKaroIe
pyHkuun?

OJlvH

JBa

+TpuU

yeTbipe
Yemy paBHaA Npou3BojAHasA 1o Ko3(¢uiiueHTy (a) NpU TMHEHHON MPUO/IMKaKOIel
pyHkuun?

+X

X2

1

2
Yemy paBHa npou3BojHas 1o Ko3(pduiuenTy (0) npu 1MHeHHOM NpUO/IMKaKOIen
pyHkun?

X

X2

+1

2
Yemy paBHa npou3Bo/jHas no Ko3¢¢uiueHTy (a) Npu KBaJpaTHuuHON
npuoIwKamInen GyHKoun?

X

+X2

1

2
Yemy paBHa npou3BojAHas 1no Ko3(pduiuenty (0) npu KBaApaTUuUHOM
npuo/IwKamIen QyHKoun?

+X

X2

1

2
Yemy paBHa npou3Bo/jHas no Ko3¢g¢unueHTy (c) npu KBajpaTUIHON
npuoIwKamInen GyHKoun?

X

X2

+1

2
Kakue oneparopsbl ucnoab3yTcsa B MathCAD jia HaxoxaeHus Ko3¢ GuijieHTOB
(a) u (0) mpwu nuHeiiHOM NpubAWKaomend PyHKuu?

+slope u intersept

given U root

given u find

root u find

11



Kakyw ¢pyakuuio ucnosib3dyior B MathCAD pans Haxo)XAeHMs MOJIMHOMA B

KauecTBe npud/mmwkamen GyHkiumn?

given
find
root
+regress

Uto o3HauaeT Ko3pduumeHT k B pyHKI[UM regress?
+CTerneHb I10JIMHOMA

NepBbIid KO3 PULMEHT MoJIMHOMa
BTOPOM KO3 (QULIMEHT MOIMHOMA
TpeTUld KO3(PPULMEHT NOJMHOMA

Tabnuina 4 — Kpurepuu orjeHKH ¢(h)oOpMHPOBAHHOCTH KOMIETeHIUH

Kog n Kpurepuu orjeHrBaHUsi CPOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHUe (4acTv KOMIeTeHIMN)
WH/IMKaTopa Ha 6a30BOM ypOBHE Ha TOBBIIIIEHHOM YPOBHE
AOCTHXXEHMA COOTBeTCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «YZIOBJIETBOPUTE/TEHO» «XOpOIIO» «OTJTMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCHMaJIbHOTO Oasyla | MakchMasbHOro basia MaKCUMaJibHOro 6asia
CrypeHt CrygeHt CTyZleHT [eMOHCTpUPYeT
JIeMOHCTPUPYeT 3HaHUe | JeMOHCTPUPYET OTJINUHOE 3HaHUe
OCHOBHBIX MeTO/IOB XOopolllee 3HaHue OCHOBHBIX METO/IOB
06paboTku OCHOBHBIX METO/IOB 06paboTku
9KCIepUMeHTaTbHbIX 0b6paboTku 9KCIepUMeHTaTbHbIX
V-1 JJaHHBIX; BU/IOB 9KCIepUMeHTaTbHbIX JJaHHBIX; BU/IOB
~1TIKoc-2
OC)/H.[ECTBOJCIHET anmpoKCUMHUPYHOLIUX JlaHHBIX; BU/IOB anrpoKCUMUPYHOLIUX
HKLIMH; MeToZia anmpoKCUMHUPYHOLIUX HKLMH; MeToZia
[IaHMpOBaEze B yHKLWH; A POKCUMHpYOLL yHKLmH; A
KOHTDOIIE HavMeHbIINX dyHKUMM; MeToza HavMeHbIIIUX KBaZ[paToB;
P KBaZIpaToB; HavMeHbIINX NpUOIDKAIOIIUX (DYHKIIHM;
JlesiTe/TbHOCTH TI0
NIPUOTIDKAIOLIAX KBaZIpaToB; MeTO/ZIOB pellieHHs B
TeXHUUYECKOMY o
(yHKLIUM; METO/I0B NPUOTIKAIOLIAX MathCAD;
00CTy>KMBaHUIO U . .
PEMOHT pemieHusi B MathCAD; | dyHKUMIA; METO/I0B crocobeH € BBICOKOM
060 OBa{MH Ha 6a30BOM ypOBHe pemenusi B MathCAD; CTereHb0
HO,IE)[ZfaHL[I/Iﬁ MOJKeT OCYLLeCTBJISTh CaMOCTOSITE/IbBHO MOXKET | CaMOCTOSITeIbHOCTU
TJlaHMpPOBaHUe U OCYILeCTBJISITh OCYILeCTBJISITh
3JIEKTPUUeCKUX
ceTeil KOHTPOJIb TJlaHMpPOBaHUe U TJlaHMpPOBaHWe U KOHTPOJ/Tb
JlesITe/TbHOCTH TI0 KOHTPOJIb [IeATeJIbHOCTH | [1eATe/TbHOCTH T10
TeXHUUYECKOMY 110 TeXHUUECKOMY TeXHUUYECKOMY

00CTy)KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

00CTy>)KMBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

00C/Ty’>KWBaHUIO U PEMOHTY
obopyioBaHusI TIOACTaHI[UI
3JIEKTPUUECKUX CeTei
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Moayiab 3. «PellieHrue He/IMHEeMHbIX YPDABHEHUH C 0THOU MepeMeHHON»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»
JlBa 3Tana ajaropurMa peilieHusi He/IUHEMHOTr0 yDaBHEeHUS:
HaxOoKJeHUe U YTOUHEeHUe KOpHen
+0T/e/leHre KOPHer U TTIOMCK KOpHeu
BbI/IeJIeHHE U 3aKpervieHre KOpHel
oripefiesieHre U MpUOJIKeHe KOpHei
He ucnoib3ymuncs MeTo/ NPU pellieHuy HeJIMHeHHOr0 YpaBHeHH:
MeTO/] TOJIOBUHHOTO Jle/IeHUs
MeTO/, TIPOCTOM UTepaLiu
+MeTo 1 0Opall[eHHsT MaTPHI[bI
rpafiIueHTHbIA MEeTO/
UTo Ha3bIBaeTCsi KOPHEM YPaBHEHHUs ONHUChIBAKOLIErocsa (QyHKIuen?
+uKcsio, oOparraroriee GyHKIHIO B HOMb
NieBasi TpaHULIa UHTepBasa, rJje HaXOAUTCS KOPeHb
TrpaBasi FpaHulia UHTepBaJa, rJe HaX0UTCsl KOPEeHb
cepeJiHa UHTepBasa, rJe HaXOAUTCSl KOPEeHb
Ha Kakue JBa BH/a No/ipa3/ie/IAI0TCsA He/IMHelHble YyDaBHEeHU C OAHOU
nepeMeHHOM?
anrebpanueckue v JIMHeHWHbIe
+anreOpanyeckue U TPaHCI[eHeHTHbIe
TPaHCLIEH/IeHTHbIE U JIMHEWHbIe
JIMHEUHbIE Y HeJIMHEeVHbIe
CKo0/JIbKO MHHIMMYM KOpPHell UMeeT ajiredpanyeckoe ypaBHeHHe?
JiBa
+0/IHO
TpH
yeTbipe
Kak Ha3bIBaeTcs ypaBHeHHe, eC/I OHO He ajiredpanueckoe?
NTMHEeVHoe
HeJIMHeWHOoe
+TpaHCLIeH/IeHTHOe
KBa/IpaTUYHOE
YTo 03HavaeT «peliuTh HeJITUHEeHHOe YpaBHeHHe»?
+yCTaHOBUTb, UMEeT /I OHO KOPHH, CKOJIbKO KOPHeM, HaWTH 3HaUeHUs1 KOPHeU C
3a/lJaHHOW TOYHOCTBIO
yCTaHOBUTb, UMEET JIh OHO KOPHU
YCTaHOBUTH CKOJILKO KOPHEl OHO MMeeT
HaWTU 3HAUEeHUsI KOPHEeU
/3 KaKuX /IByX 3TalioB COCTOMT 3a/iaua YMC/IeHHOI'0 HaX0)K/AeHUsA KOPHeH
ypaBHeHUs?
+0T/e/IeHUs] KOPHeH U YTOUHEeHUs1 KOPHeU
rocTpoeHue rpaduka PyHKIUU U HAXOXKJeHHsI KOPHeu
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noctpoeHue rpadvka GyHKLUW U 0T/ e/IeHUs KOpHEeH
noctpoeHue rpadvka GyHKLMW U ONpeJie/IeHUs] Yhcia KOpHeu
Kako# unc/ieHHbIM MeTo/} MPUMeHseTCs /sl pelleHNsi He/IMHeHOr0 ypaBHeHus?
+MeTOo/i XOp/, ¥ MeTO/] ITOJIOBUHHOTO JleJIeHUS
MeTO/] KacaTeslbHbIX U MeTo/, ['aycca
MeTO/l MPOCTOW UTepaluu U metof, ['aycca
Metoz, xopa v Metoj [lyaccona
C yero HauMHAETCs YNC/IEHHOE pellleHHe HeJIMHeHHOro ypaBHeHus?
3a/jaHus BUja (QyHKLUU
orpejiesieHUs: OTPe3Ka, I/ie JIE)KUT KOPEeHb
HaxO0KJeHUs1 KOPHS
+3aJaHusi HauaIbHOT O TIPUOIKeHUsT
Kakoi npu3HaK MCnoJ/ib3yeT MeTO[, OTAe/1eHHs1 KOPHeH C 3afiaHHbIM IIarom?
+TIpou3Be/ieHre IBYX COCEeIHUX 3HauUeHWH (DYHKLIMM CTAHOBUTCS] MEHbIIIE HYJIS
TIpOM3Be/leHue IBYX COCeIHUX 3HaueHW (YHKI[MU CTAaHOBUTCS OOJbliie HYJIs
(yHKLMS CTAHOBUTCSI MEHbLLIE HYJIS
byHKIMsSI CTaHOBUTCS O0sIblie HYJIs
Kaky1o ¢opMy/ITHPOBKY HMeeT MPH3HAK, UCI0/1b3yeMblil MeTO/ NPOCTOM
uTrepanuu?
3HaueHue KOPHS paBHO 3HAaYeHUI0 QyHKLIUU
3HaueHue KOPHS PaBHO HYJIIO
3HaueHue (QYHKLMW PaBHO HYJIO
+3HaueHre KOPHS Ha JJaHHOW UTepaLiui paBHO 3HAUEHHIO (PYHKLMU Ha
npeJbIAyIer uTepanuu
UTo 03HavaeT CXOAAILMNUCA UTepaljuOHHbINA Npo1ecc?
+KOpeHb OyJeT HalijeH
KOpeHb He OyzeT HalifieH
KOpeHb paBeH HYJI0
(GyHKLYS paBHA HYJTHO
UTo 03HauaeT pacxoAAIMUCA UTePALUOHHbIN npoijecc?
KOpeHb OyJieT HalijjeH
+KopeHb He OyzeT HalifieH
KOpeHb paBeH HYJI0
(GyHKLYS paBHA HYJTIO
Kaky1o ¢pyHKIMI0 MCTI0/IB3YIOT /I/ISl pellieHUs1 HeJIMHeUHbIX YpaBHeHU! B
MathCAD?
+root
given
cspline
interp
Kak Ha3bIBaeTcs MOBTOPAOLIUNICSA MPOLecC MOUCKA pellieHusl yPaBHeHUs?
+UTepaLMOHHbIN MPOLIeCC
nepebop
MOBTOpEHue
TIOBTOPSIFOLLMN L11ar
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K KakoMy BHAY NPUBOJSAT YPaBHeHHUeE /ISl ero pelieHus1 MeTo/J0M MPOCTOU

urepanumn?

ypaBHeHHUE PaBHO HYJIIO
+Hen3BeCTHasl paBHa OCTa/lbHOM YaCTH ypaBHEHUSsI
Heu3BeCTHasl paBHa HYJIIO
OCTaJibHasl YaCTb YpaBHEHUS paBHA HYJIIO
Yto BHAHO Ha rpad)yike U3MeHEeHUs HeU3BeCTHOM U 0CTA/IbHOM YacTH ypaBHeHHS?
Heu3BeCTHasl IrepeceKkaeT OCb
oCTasbHasl yaCTh YpaBHEHMUs [1epeceKaeT 0Ch
HEeW3BeCTHasl M OCTa/IbHasl YaCTh YPaBHEHMUS MepeceKaroT 0Ch
+0HM MepeceKaroTCsl B TOUKe COOTBETCTBYIOLLE KOPHIO YPaBHEHUS
Korpa 3aKkaHuMBaeTCs UTepaljiOHHbIN NpoLecc?
+Hen3BeCTHasl He YTOUHSIETCS] MeHee 3a/JaHHOM MOrPeLHOCTH
Heu3BeCTHasl paBHa HYJIIO
ypaBHEHHUEe PaBHO HYJIIO
HeW3BeCTHasl M ypaBHEeHUEe paBHbI HYJTO
Kpome ¢yHKIMH root, Kakou ()yHKIied MO)XXKHO pelIuTh ypaBHeHne B MathCAD?

given
+find
cspline
interp

Tab6auna 5 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kop u Kpurepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (yacTM KOMIIETEeHLMN)
VH/JUKaTopa Ha 6a30BOM ypOBHe Ha MOBbILIEHHOM YPOBHE
JOCTHKeHUst COOTBETCTBYeT OLIeHKe | COOTBETCTBYeT OLieHKe COOTBETCTBYeT OL|eHKe
KOMITeTEeHLIUN «yIOBJIETBOPUTEILHO» «XOpOLLO» «OTJINYHO»
(wactn 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIUH) MaKCUMaJibHOro 6asia | MakcumasbHoro 6asia MaKCUMaJibHOro 6asia
CryneHt CryneHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYET 3HaHue | 1eMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/IOB XOpolee 3HaHue OCHOBHBIX METO/I0B
pellieHysl HeJIMHEeMHBbIX | OCHOBHBIX METOZIOB pellieHysl HeJTMHEeWHbIX
ypaBHEHUH C OIHOU pelleHus] HeJTMHeMHbIX | ypaBHEHUU C OZHOU
repeMeHHOM; ypaBHEHHUM C OJJHOU repeMeHHOM; aaropuTMa
W/I-1nikoc-2 aJIrOpUTMa peLleHuUs; repeMeHHOM; pelLleHus;
OcyiiectBasier | anrebpanuecKux aJIrOpUTMa peLleHuUs; anrebpanyeckux
MJIaHUPOBaHWe U | ypaBHEHUU; anrebpanyeckux yPaBHeHUI; UTepaLMOHHBIX
KOHTPO/Ib WTepaLOHHBIX ypaBHEHU; MpOLIeCCOB; MeToa
JlesITe/IbHOCTU 10 | IPOLIeCCOB; MeTo/ia WTepaLOHHBIX MIPOCTOW UTepaLyy;
TeXHUUECKOMY MPOCTOW UTepaLy; TMIpOLIeCCOB; MeTOoa MeTO/IOB peLleHus B
00C/Ty’)KUBaHUIO U | METO/IOB pellieHus B MIPOCTOW UTepaLyy; MathCAD;
PEMOHTY MathCAD; METO/0B pelleHHts B crocobeH € BBICOKOM
obopyzoBaHust Ha 6a30BOM ypoBHe MathCAD; CTerneHblo
MO/ICTaHLMI MOJKeT OCYLLeCTBJISATh CaMOCTOSITE/IbHO MOXKET | CAMOCTOSITE/IbBHOCTU
5/IEKTPUYECKUX | TUIAHWPOBaHUe U OCYILIeCTBJISATh OCYILIeCTBJISATh
ceTei KOHTPO/Ib NJIaHUPOBaHME U NJIaHUPOBaHUE U KOHTPOJIb
JlesITe/IbHOCTU 110 KOHTPO/Ib [1eITe/IbHOCTH | AesITe/IbHOCTU 110
TeXHUUECKOMY 110 TEXHUYECKOMY TeXHUUECKOMY

00CTy)KMBaHUIO U
PeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3/IeKTPUUYECKUX ceTel

00CTy>)KMBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3/IeKTPUUYECKUX ceTel

00C/Ty’>KWBaHUIO U PEMOHTY
obopyioBaHusI TIOACTaHI[UI
3JIEKTPUUECKUX CeTeil
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Moayiab 4. «PellieHrue CUCTeM JIMHEMHbBIX YPaBHeHUN»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeemda u Haxcmume KHONKy «/lanee»
JIBa BU/la MeTO/0B pelleHNsl CHCTeM JIMHeMHbIX yPaBHeHHH:
+TIpsiMble U UTepalliOHHbIe
K/lacchuecKye 1 rpeobpa3oBaHHbIe
TOUHBIe U MPUOIKeHHbIe
rocjiefioBaTe/IbHbIe U MapasiiebHble
MeTo/], He OTHOCALIUICA K MeT0/jJaM pellieHUsI CUCTeM JIMHeHHbIX YPaBHEeHUM:
metop ['aycca
MeTO/l MPOCTOW UTepaLun
MeToZ, 3erienst
+MeTO/, II0JIOBUHHOTI'O Jle/1eHUs
Marpu4HbIM BH/J, CUCTeMBI JIMHEHMHBIX yPaBHEHNH 0THOCUTE/IbHO X:

X+A=B
X—-A=B
X=A+B
+tA-X=B

Kak famT peilieHue NpsiMble MeTO/bl PellieHUs1 CUCTeM JIMHeMHbIX YPaBHeHU?

+KaK KOHEYHOe YMCJIO apu(pMeTUUYeCKHX orepaLyn

Kak repe/iesi 1oc/e0BaTe/IbHbIX TTPUOIVKeHNH

KaK PaBeHCTBO HYJ/II0 HEU3BECTHBIX

KaK PaBeHCTBO HEU3BECTHBIX OCTaJIbHOW YaCTH YpaBHEHU
Kak famT pellieHue UTepalliOHHbIE MeTO/ bl pPellleHUs1 CHCTeM JIMHEeMHbIX
ypPaBHeHUH?

KaK KOHEYHOe YMCJIO apu(pMeTUUYeCKHX orepaLyn

+KakK repe/iesi 1oc/e/oBaTe/IbHbIX TTPUOIVDKeHHH

KaK PaBeHCTBO HYJ/II0 HEU3BECTHBIX

KaK PaBeHCTBO HEU3BECTHBIX OCTaJIbHOW YaCTH YpaBHEHUU
Kakoi MeToj pellieHUs1 CHCTeM JIMHeMHbIX YPaBHEHUI He 0THOCUTCA K NMPAMBIM
MeToAaM?

metoz, Kpamepa

metop ['aycca

MeTO/i OPTOrOHa/IM3aLuU

+metoy, Koru
Kakou MeTo[ pellieHUs1 CCTeM JIMHeMHbIX YpPaBHEeHUH He OTHOCUTCS K
UTepanMoOHHbIM MeTojAaM?

MeTO/, TIPOCTOM UTepaLuu

MeToZ, 3erienst

rpafiIMeHTHbIA MEeTO/

+metog Kpamepa
Kak Ha3bIBalTca K03 GUIjUeHThI, K KOTOPbIM NPUPAaBHUBAKOTCA ypPaBHEHUA
JIMHEMHOU CHCTeMbI?
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+CBOOO/HBIE UJIEHBI
KO3(phuLIMeHThI TPY HEU3BECTHBIX
HeW3BeCTHbIE
CBOOO/IHbIE HEM3BECTHBIE
CKo/IbKO MaTpHI| Ha/I0 33/1aTh, YTOObI PelINTh CUCTeMY JIMHeHHbIX YPaBHeHUI?
(03113 4%
TpH
T10 YUCJIy yPaBHEHUU
+1Be
Kaky1o pa3MepHOCTb UMeeT MaTpuija K03(GUIUeHTOB NPHU HeU3BeCTHBIX MPH
COBNA/IeHUH YHC/Ia HeU3BeCTHBIX M YHUC/Ia YpaBHeHUM?
/lBa Ha JiBa
TPU Ha TPU
+T10 YMCITY YPaBHEHUM
TI0 YMCJTy CBOOO/IHBIX WIEHOB PaBHBIX HYJIO
UYTo sAAB/AETCA pellleHNeM JTUHeHHOM CUCTeMbl YpaBHeHU?
+Takasi COBOKYITHOCTb HeM3BeCTHBIX, KOTOpasi obpalljaeT BCe ypaBHEHHsI
CUCTEMBI B BEDHbIE DABEHCTBA.
yCJIOBHE PaBEHCTBA HYJII0 BCeX HEM3BECTHBIX
yCJIOBYE paBeHCTBa HYJ/IFO BC€X CBOOOJHBIX U/IeHOB
yCJIOBUE paBeHCTBa HYJ/IFO BCE€X HEHM3BECTHBIX U BCeX CBOOOHBIX U/IeHOB
Kak Ha3bpIBaeTcs cuCTeMa JIMHeHHbIX YpaBHEeHUH, eC/IM OHa MMeeT X0Ts ObI 0/fHO
peuieHue?
+COBMeCTHOU
HYJIeBOU
o0r1eit
BepHOU
Kak Ha3bIBaeTcs cucTeMa JIMHeMHbIX YPaBHeHHUH, eC/IM OHA He iMeeT pelieHus?
He HYJIEBOU
+HEeCOBMeCTHOMU
He o01eit
He BepHOU
Ha uem ocHoBaH metoj I'aycca?
Ha NpUpPaBHUBAHUU HYJII0 HEU3BECTHBIX
Ha MpYpPaBHUBAHUU HYJII0 CBOOOIHBIX UJIeHOB
+Ha 10C/ieJOBaTeIbHOM MCK/IFOUeHUU HEU3BECTHBIX CUCTEMBbI
Ha MpYPABHUBAHUU HYJII0 HEU3BECTHBIX U CBOOOJHBIX U/IEHOB
K kakomy BHAY npeoOpa3yer cucreMy ypaBHeHui meroj I"'aycca?
+K CUCTeMe C TPeyrojibHOM MaTpuLien
K CMCTeMe C KBaJIpaTHOU MaTpuLien
K CUCTeMe CO CTPOUHOM MaTpuLIen
K CUCTeMe CO CTOJIOI[OBOM MaTpHIieit
Ha kakue aBa 3Tana aenurcsa meroj I'aycca?
1oCJieJ0BaTeIbHOE UCKI/IFOUeHe HEU3BEeCTHBIX U TPUPABHUBaHKE WX HYJIIO
1oCJie/J0BaTeIbHOE UCK/IF0UeHWe YPaBHEeHW U TTPUPaBHUBAHKE X HYJIIO
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+T10C/IeJOBaTeIbHOE MCK/IFOUEeHe HEU3BECTHBIX U HaXO0XKeHUEe HEM3BECTHBIX.

1ocJieJoBaTeIbHOE UCK/IFOUeHUe HEM3BECTHBIX U UCK/IIOUeHUe YpaBHEeHUN
K KakoMy BHAY NPUBOJASATCSA JIMHeHHbIe YpaBHEHUS MPH PellieHU!M CUCTeMbI
MeTO/i0M IPOCTOU uTeparumn?

+Hen3BeCTHasl paBHa OCTa/lbHOW YaCTH ypaBHEHUSsI

HeW3BeCTHasi paBHa HYJIO

OCTaJibHasi YaCTh YpaBHEHUS paBHA HYJIIO

HeW3BeCTHasl M OCTa/ibHasl YaCTh YPaBHEHUS PaBHbI HYJIIO
B uem 3ak/ouaercs metoj, 3enaena?

+Ha Ka)K[JOM Llare Npy BEIYUC/IEHUH YUWUTHIBAIOTCS YrKe MOJyYeHHbIe 3HaUeHUs
TepeMeHHbIX

Ha Ka)KJOM Llare Npy BEIYUC/IEHUM TlepeMeHHble MPUPABHUBAIOTCS HYJTIO

Ha Ka)KJOM Llare Npy BbIYKUC/IEHWH T10/1yYatoT BCe NepeMeHHbIe

Ha Ka)K[OM Llare Npy BbIYUC/IEHUH TepeMeHHbIe MPYPaBHUBAIOT OCTaTbHOU
YacTU ypaBHEHUS
Kak 0003Hauaercsi eJHHUYHAsA MaTpUIa?

A

B

C

+E
Kakou ¢pyHKIuern MO)XHO peliuTh cucreMy ypaBHeHu# B MathCAD?

given

+find

cspline

interp
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Tab6auna 6 — Kpurepuu oreHKu copMHUPOBaHHOCTH KOMIIETEeHI[UH

Kog u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (4acTM KOMIIeTeHLMN)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha MOBbIIIIEHHOM YPOBHE
AOCTHXXEHMSA COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe
KOMITeTEeHLIUN «y[I0BJIETBOPUTE/ILHO» «XOpOLLO» «OTJTMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOr0 6asia MaKCUMaJibHOro 6asia MaKCUMaJibHOr0 6asia
CrygeHt CryneHt CTyZeHT AeMOHCTpUpyeT
JIEMOHCTPUPYET 3HaHUe | 1eMOHCTPUPYET XOpolllee | OTJMYHOE 3HaHUe
OCHOBHBIX METO/IOB 3HaHNe OCHOBHBIX OCHOBHBIX METO/I0B
pelleHusl CUCTEM MeTO/IOB pelleHus pelleHusl CUCTEM
JIMHEMHBIX YpaBHEHWUH; CUCTEM JIMHENHBIX JIMHEMHBIX YpaBHEHWUH;
N O-1rkoc-2 MPSIMBbIX U ypaBHEHUH; MPSIMBbIX U MPSIMBIX U UTE€PALIMOHHBIX
OcyujecTBisieT | UTepaLOHHBIX WTepaLOHHBIX METO/J0B; | MeTOZ0B; MeToZi0B ['ayca;
TJlaHMpPOBaHWe U | MeTOZIOB; METO/I0B MeTozioB ["ayca; 3eiizens, | 3eiiensi, TPOCTON
KOHTPO/Ib layca; 3eligens, MPOCTOW UTepaLyy; vTepaLyy; MaTPUUHOTO
JlesITeIbHOCTHU 110 | POCTOM UTepaLyy; MaTpUUHOTO METO/a; MeTo/la; MeTOZI0B
TeXHUUECKOMY MaTpUUHOTO METOa; MeTO/IOB peLleHus B pewenusi B MathCAD;
00C/Ty’)KUBaHUIO U | METO/IOB pellieHus B MathCAD; crioco6eH C BBICOKOM
PEMOHTY MathCAD; CaMOCTOSITE/IbHO MOXKET | CTeleHblo
obopyzoBaHust Ha 6a30BOM ypoBHe OCYILIeCTBJISATh CaMOCTOSITE/IbHOCTU
MO/ICTaHLMI MOJKeT OCYLLeCTBJISATh NJIaHUPOBaHUE U OCYILIeCTBJISATh
5/IeKTPUYECKUX | TUIAHWPOBaHUe U KOHTPO/Ib [1eITeIbHOCTH | IJIaHUpOBaHHe U
ceTe KOHTPO/Ib [1eITeIbHOCTH | 110 TEXHUYECKOMY KOHTPOJIb [1eiTeIbHOCTH

0 TEXHUUECKOMY
00CTy)KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

00CTy)KUBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTeid

10 TEXHUUECKOMY
00CTy>)KMBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

Moayiab 5. «PellieHue CUCTeM HeJTMHEeHHbIX YPaBHeHUN»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 0OuH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»
MeTtop He IPUMEHSIIOIMNCA NPH PellieHUH CUCTeM He/IMHeMHbIX YpaBHeHHM:
MeTO/l MPOCTOW UTepPaLUn
MeToz SIkoOuaHa
rpafiIMeHTHbIA METO/
+MeTO/, II0JIOBUHHOTI'O Jle/1eHUs
UTo Je/1aeT MOCTAaHOBKA PellieHUsl B CHCTeMY He/IMHeHMHbIX YpaBHeHHN?
+o0palljaeT UX B PaBeHCTBO
NIpUPaBHUBAET UX K HYJIO
TIPUPaBHUBAET K HYJIIO pelleHue
TIpUPaBHUBAET BCE HEHU3BECTHbIE
Kak ¢opmynpyeTcs nTepanjuoHHbIN NPOIjeCC MeTOAA MPOCTOM UTepanuu?
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pelilleHHe Ha C/ie/lyIolei uTepaliii PaBHO pellieHrI0 Ha TpeJblaylieli uTepaluu
TUTIOC OZIVH

pelilleHHe Ha C/ie/lyIolel uTepaliii paBHO pellleHHrI0 Ha TpeJbiaylijeii uTepaluu
MHHYC OJTUH

pellieHre Ha CJeAytolllel uTepalii paBHO (PYHKIIMU Ha 3TOW UTepaLiuu

+pellieHUe Ha Cae/yIollel uTepaliy paBHO QYHKLMY Ha MpeAbIAYIei uTepaluu
OneMeHTHI MaTpHLbI SIK0O0M NMpHU pelIeHUH CHCTeM He/IMHeHHbIX YpaBHeHHUM:

+TIPOM3BO/IHbIE OT BCeX (PYHKLIMM 10 BCeM KOOp/IMHaTaM

GyHKIMY B TOUKaX KOOPAWHAT

TI0JIOXKUTE/IbHbIE 3HauUeHUsT ()yHKIIUMA

oTpuIjaTeIbHbIe 3HAUeHUsT PYHKI[UI
IIpu KakoM yC/JI0BHHM CXOANTCS UTE€PAI[HOHHBIN MPOLeCC MeTo/ja MPOCTOoH
uTrepanuu?

+ec/ii HopMa flkobuaHa MeHblile eJUHUL[bI

eci HopMa fkoOuaHa 0oJIbIle e IMHULIBI

ec/i HopMa flkoOraHa paBHa eMHUIBI

ec/i HopMa fkoOraHa To/I0KUTe/TbHA
Yemy paBHa HopMa SIKoOHaHa B Haua/IbHO#M ToOUKe?

eIMHHULe

+HYJTIO

JIBYM

TpeM
Ilpu noucke BcioMoraTe/IbHbIX K03(¢) GULIeHTOB UTO Jje/IaeTcsi ¢ MaTpUIiei
SIkobu?

OHa TIPUPaBHUBAETCS K HYJIO

OHa TPaHCIIOHUPYeTCs

+0Ha obpaiijaercs

OHa CUMMEeTpHPYeTCst
B Kako# psij uCno/ib3yeTcs pas3ioxkeHue B Meroje HioTona?

+B psg Tewnopa

B ps, MaksiopeHa

B 3HAKOUepeaYHLIUNCS PsL,

B CTEIeHHOU psJ,
YTo AenaroT ¢ ypaBHeHUAMH B MeToAe HroToH?a

+1iaHepU3YIOT

BO3BO/ISIT B KBaZipaT

BO3BOJSAT B Ky0

JIOrapu(pMUpYyIOT
Yro0OblI HaliTH pemieHue MeTo ;oM HioToHa HeobxoauMo:

+uyT06BI MaTpHIja SIK0OU Oblyia He BBIpOXKAEHa

yToObI MaTpHLja IK0O6U ObIa paBHA eJUHUYHOMN

yTOOBI OTIpeie/TUTe b MaTpULIbl SIKOOU ObL/T OOJIbITIE e IMHULIBI

yTOOBI OTIpe/ie/TUTe b MaTpULIbl IKOOH ObI/T MeHbIIIe eUHUL]bI
Kax/1pIii 1ar uTepanyoHHOro npoiecca merogom HrioToHa cocTouT U3:
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TIPUPaBHUBAHUSA UCXOZHOM CUCTEMBI K HYJIIO

TIPUPaBHUBAHUSA UCXOZHOM CUCTEMBI K eIUHUL|e

+pelleHus IMHEMHON CUCTEMBI

TIPMPaBHUBAHUSA UCXOJHOM CUCTEMbI K MUHYC eZIMHULIe
Ilpu KakoM yC/1I0BUHM MpeKpalljaeTcs uTepaljuoHHbIN npoiecc MeroaoM HeioToHa?

+pa3HOCTb MeXY pelleHUsMH Ha JJaHHOM U Tpe/iblAylel uTepalysx o
MOZYJIFO MeHblLIIe 3aJaHHOU TOUHOCTHU

Pa3HOCTb MeX/y pelleHUsIMU Ha JaHHOM U TpeAblAylel UTepalysax 110 MOZY/II0
MeHbllle eJUHULIbI

Pa3sHOCTb MeX/y pelleHUs MU Ha JaHHOM U TpeAblAylel UTepalysax 110 MOZY/IH0
OoJIbIIe 3aIaHHOM TOUHOCTHU

Pa3HOCTb MeX/y pelleHUs MU Ha JaHHOM U TpeAblAylel uTepalysax 110 MOZY/II0
Oosbliie HY s
Kakyw ¢pyakuuo MathCAD M0)XHO MC0/1b30BaTh MPHU PellieHUu! CUCTeM
He/INHEeNHBIX yPaBHEeHUH ?

+Find

Root

Cspline

Interp
C yero HauMHaeTCs MOUCK pelIeHUs CUCTeMbI HeJIMHEeUHbIX YPaBHeHUM?

+C 3alaHUs] Haua/IbHbIX TTPUOIVKeHUH

C TIpUPaBHYBAHUS YPaBHEHUU HYJIIO

C TIpUPaBHYBAHUS YPaBHEHUM eIMHNLIe

C TIpUPaBHYBAHUS YPaBHEHUU MUHYC eJIMHULIe
Kak uiyTcsi MHO)KeCTBeHHbIe KOPDHM He/IUHeHHbIX yPaBHeHUH?

+3aJjat0TCsl ApyTHe HauaibHble PUOIKeHUs

3a/1al0TCsl HauaslbHble MPUO/IKeHUs] paBHbIe HYJTHO

3a[lal0TCsl HauasibHble MpUO/KeHUs Oosiblie HyIs

3a[Ial0TCsl HauasibHble MPUO/IKeHs] MeHbliie HyJIs
Kak npoBepuTh NpaBU/IbHOCTH HaliJJeHHOI'0 pelleHNsl CHCTeMbl HeJTMHeWHbIX
yPaBHeHUH?

TIpU TI0/ICTAHOBKE pellieHUsI — 3HaUeHUs1 YypaBHEeHUM CTaHOBSITCS Oosibliie HyJIs

TIpU TIO/ICTAHOBKE pPelleHUs — 3HaUeHHsl YPaBHeHUM CTaHOBATCSI MeHbLLIe HYJIS

+TIpY TIO/ICTaHOBKE pellleHusI — ypaBHeHUs1 00palljaloTcsi B paBeHCTBa

TIpU TIO/ICTAHOBKE pPeLleHUs — 3HaUeHHsl YPaBHeHUM CTaHOBATCS MeHbLiIe
eIMHULIbI
Korpa npekpamjaTcsa uTepanuy pyu penieHUU cucrteM ypaBHenuii B MathCAD?

+BCe KOPHU Ha JJaHHOM U MpeAblAyIler uTepaluy He YTOUHSOTCS

BCe KOPHU PaBHbI HYJIIO

BCe KOpHH 00/bliie HYJIs

BCe KOPHU MeHbLIe HYJIs
Yro npoucxout ¢ Marpuieii SIKko0u npu moucke pemieHUsi CUCTeM yPaBHeHUI?

ee onpe/ie/IiTe b IPUPAaBHUBAETCS K HYJIHO

ee orpe/ie/IiTe b IPYPAaBHUBALTCS K eJMHULIe
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ee onpe/ie/IiTe b IPUPAaBHUBALTCS K MUHYC eIUHUL|e
+0Ha obpaiijaercs
Yemy paBHBI nIonpaBky B MeToAe HbI0TOHA Ha Ka)XK/|0M 1LIare urepanuu?
+TIpou3BeZieHrI0 00paTHOM MaTpullbl SIKOOM Ha BEeKTOp 3HaueHHUU (PyHKIUH
cymMme oOpaTHOM MaTpuIfbl IKOOM 1 3HaUeHUI HYHKIIAN
pa3HOCTH 0OpaTHOM MaTpuIlbl SIKOOM U 3HaUeHWM BYHKI[UN
y/ieMeHTaM 0OpaTHOU MaTpuLibl SIKo6u

Tab6suna 7 — Kpurepuu onfeHKH copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kozg u Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHue (4acTv KOMIeTeHIMN)
VH/JYKaTopa Ha 6a30BOM ypoOBHe Ha MOBBILLIEHHOM YPOBHE
JOCTH>KeHUS COOTBETCTBYeT OLIeHKe | COOTBeTCTBYeT OLleHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «YJOBJIETBOPUTEJIbHOY «XOpOIIO» «OTJTMYHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIMH) MaKCHMMaJibHOro Oasia | MakcumasbHoro 6asia MaKCUMaJibHOro basia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYeT 3HaHue | JeMOHCTPUpPYeT OTJINYHOE 3HaHue
OCHOBHBIX MeTO/IOB XOpolllee 3HaHue OCHOBHBIX MeTO/IOB
pelleHust CUCTeM OCHOBHBIX MeTO/IOB pelleHust CUCTeM
HeJTMHeUHbIX pelleHus: CUCTeM HeJTMHeNHbIX YpaBHeHUH;
ypaBHEeHUH; HeJTMHeUHbIX WTepaLMOHHBIX METO/IOB;
V-1 WTepaLMOHHBIX ypaBHEeHUH; MeTO/IOB TIPOCTOU
~1TTKoc-2
Oc ECTBOJCIHET MeTO/IOB; MeTO/I0B WTepaLiOHHBIX vurepauu U HbIOTOHa;
nnazﬁ OBAHME I MPOCTOU UTepaLy U MeTO/IOB; MeTO/I0B Matpuily SIko6u; ToHsATHe
KO}I:TPOJIL HeroToHa; maTpury MPOCTOU UTepaLy U CXOLUMOCTHU
SIkobu; oHsTHE HreroToHa; maTpuily UTepaLiOHHOr 0 IIPOL{ecca;
JlesITe/IbHOCTH T10
CXOLUMOCTHU Skobu; rnoHsITHE METO/IOB pelleHUs B
TeXHUYeCKOMY
UTEePaLMOHHOI 0 CXOAUMOCTH MathCAD;
00CTy>KMBaHUIO U .
PEMOHTY riporiecca; MeTo/i0B WTepaLiOHHOr 0 crioco6eH C BBICOKOM
pemenusi B MathCAD; | mpolecca; MeTo/j0B CTerneHb0
obopyoBaHus
O a—s Ha 6a30BOM ypOBHe pemenusi B MathCAD; CaMOCTOATETbHOCTH
MOXKeT OCYLL|eCTBJ/ISATh CaMOCTOSATE/IbHO MOXKET | OCYILL{eCTBJIATh
3JIEKTPUUECKUX
ceTei IJIaHUPOBaHue U OCYLL|eCTBJISITh IJIaHUPOBaHUe U KOHTPOJ/Ib

KOHTDO/Th
JIesiTe/IbHOCTH T10
TeXHUUECKOMY
00CTy)KMBaHUIO U
pPeMOHTY 000py/JoBaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

TJITaHUPOBaHUE U
KOHTDOJTb [1esiTeTbHOCTH
10 TEXHUUECKOMY
00CTy>)KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

JieATeILHOCTH T10
TEXHUUECKOMY
00C/Ty’>KWBaHUIO U PEMOHTY
obopyioBaHusI TIOACTaHI[UI
3JIEKTPUUECKUX CeTeil
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Moayias 6. «/InHeriHOe MPorpaMMHUPOBAHHE»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 0O0uH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lanee»
JInHelHOe MpOrpaMMHUpOBaHNe 3T0:

+pas3zen MaTeMaTUKU

paszien GU3MKu

paszies1 371eKTPOTEXHUKU

pasziesl MexaHUuKu
Yem 3aHMMaeTCs TUHEHHOe IPOrpaMMHpoBaHue?

+pellleHMeM TaKWX 3a7lau Ha OThbICKaHWe HauOO/bIINX U HAaUMEeHbIINX 3HauUeHUH,
J71s1 KOTOPBIX METO/Ibl MaTEMaTUUYECKOI0 aHa/iM3a 0Ka3bIBAKOTCSl HETTPUTOAHBIMU

TIOMCKOM JIOKaJ/IbHBIX 3KCTPEMYMOB (DYHKLIMM

TIOUCKOM T7100a/TbHBIX 9KCTPEMYMOB (DyHKLIUN

TIOMCKOM KOPHeU ypaBHEHUU
dopmy/TMpOBKa 3a/jauMl IMHEUHOT'0 MPOrpaMMHUPOBAHUSA:

+HaUTU pellieHre, KOTOpoe o0ecreurBaeT MUHUMYM LieJieBO (PyHKLIUK C yUeToM
JIMHEVHOM CHCTeMbl OTPaHUYeHU

HaWTU 11eJIeBYI0 (DYHKI[UIO

peluTb CUCTEMY JIMHEHMHBIX OrPaHUYeHUN

COCTaBUTb CUCTEMY JIMHEMHBIX OrPaHUYEHUN
Kak Ha3bIiBaeTrcs (PyHKLUs, IKCTPeMyM KOTOpPOM MILETCS B 3ajiaue JIMHEHHOro
NporpaMMHpoOBaHus?

VICKOMasi

VCXO/Has

CIJIa)KHBaroLast

t1eneBas
Kak Ha3bIBaeTcsi cucTremMa JIMHEHMHBIX YpPaBHeHHU B 3ajade JIMHEHMHOIO
NporpaMMHpoOBaHusA?

+CHCTeMa OrpaHUYeHUN

VCXO/IHasl CUCTeMa

VICKOMasi CUCTeMa

obOpaTHasi cucTema
JIBe uacTu, Ha KOTOpbIE /Ie/IATCSA HeU3BeCTHbIe NMPHU pellleHUH 3afauu JIMHEeNHOro
NpOrpaMMHpPOBaHMA:

TI0JIOXKUTEJIbHbIE Y OTpULiaTe/TbHbIe

+06a3ucHble 1 He Oa3uCHbIe

Ljesibie U JpoOHbIe

TOYHbIe Y NIPUOJIKEeHHbIe
Kak Ha3bpIBaeTcsi COBOKYIIHOCTb HEHU3BeCTHbIX B 3ajaye JIMHEHHOIro
NporpaMMHpoBaHus?

peleHue

+6asuc
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OMOpHas TOYKa

VICXO/IHbIe [JaHHbIe
E /1 IPUHSATD, UTO BCe CBO0OJHbIe HeU3BeCTHbIEe PaBHbI HYJIIO, TO:

+0oCTaBIIMeCs: Heu3BeCTHbIe PaBHbI Ha3ucy

OCTaBLIMeCS HeU3BeCTHbIE TOXKe PaBHbI HYJIIO

OCTaBLIMeCS HeM3BeCTHbIe PaBHbI UCXOHBIM

OCTaBLLMEeCs HEU3BeCTHbIE PaBHbI NTPebIAYILNM HEU3BECTHBIM
Kakoe yc/10BHe JO/DKHO BBINO/THATHCS MPU TIepexo/ie OT 0JHOro 0a3uca K pyromy
IIpY [I0MCKe MUHUMYyMaA?

+HOBO€e 3HaUyeHUe Lie/IeBOM (DYHKLIMU [JOJKHO YMEHbILAThCS

HEeW3BEeCTHbIE [JOJUKHbI YMEHbLIAThCS

HeH3BeCTHbIE [J0/DKHbI YBe/IMYMBaThCS

HOBO€ 3HaUyeHHUe Lie/1IeBOM (DYHKLIMM I0/DKHO yBeTUUMBAThCS
YTo NMPOUCXO/JUT MPH Mepexojie OT 0JHOro Hasuca K Apyromy?

+y[aneHre U3 UCXOJHOrO Oa3uca OZHOW W3 HEU3BECTHBIX U BBeJEHUs BMECTO
Hee Kakol-mmbo cnepytoiijeid CBOO0IHOM HEM3BeCTHOU

TIpYpaBHUBaHUE K HY/II0 0a3MCHBIX HEU3BECTHBIX

TpYpaBHUBaHUeE K HYJ/II0 He 6a3UCHBIX HeHM3BEeCTHBIX

TIpUpaBHUBAHUE K HYJIIO L|e/eBOr (PYHKIUU
YTo MPOUCXO/JUT HA Ka)XKJ0M 3Tarne npeodpa3oBaHusn?

+Pe3y/bTaTOM Ka)k[Or0 OuepefHOro 3Tara IpeoOpa3oBaHUs SIB/SIETCS HOBBIN
6a3uc ¥ COOTBETCTBYIOIIee eMy Oa3uCcHOe pellleHHe U 1iesieBast QyHKIUS

TIpYpaBHUBaHKUeE K HY/II0 0a3MCHBIX HEU3BECTHBIX

NpYpaBHUBaHKeE K HYJ/II0 He 6a3UCHBIX HeHM3BeCTHBIX

TIpUpaBHUBAaHUE K HYJIIO L|e/eBOr (PYHKIMU
CuMIuieKc — MeToj 3TO:

+MeTOo/, IT0C/IeJ0BaTeIbHOTO yJIyYllleHUs I1/1aHa

MeTO/, TIJIaHUPOBAaHUS

MeTO/, PellleHus1 CUCTeM YpaBHeHUN

MeTO/, pelleHUs] HeJIMHeWHbIX YpaBHeHUN
B KakoM NpU/I0)XKeHUH pea/In30BaH CUMILJIEKC-MeTOA?

Word

+Excel

Power Point

Access
KakuM MeT0/j0M MO)XXHO pelIuTh 3a/jauy J/IMHEMHOro IpPOorpaMMHpPOBaHHMA B
MathCAD?

+MeTo/10M Tiepebopa

c ucnosnb3oBaHueM 6710ka Given-Find

C UCMoJib30BaHWeM (QyHKIMU Root

C ucrnoJsib3oBaHueM QyHKLMU Regress
KakuMm omeparopoM MOXXHO 3anucarb orpaHudenue X 3HaueHuem 100 pis aByx
napamMeTpoB cl ¥ c2 mpu pelleHUM 3a/iauM JIMHENHOro NMporpaMMHUpPOBaHUs B
MathCAD?

24



+Xec1,c2:=if[(-c1+-¢2)<100, Xe1,e2,0]
Xc1,c2= 100
Xcl,c2> 100
Xcl,c2< 100
Kakoii omeparop ormpejeisieT MaKCUMa/ibHOe 3HaueHHe maccuBa Y B MathCAD?
Given (Y)
Root(Y)
Regress(Y)
+max(Y)
Kakoii omeparop omnpejesisieT MUHUMA/IbHOe 3HaueHue maccuBa Y B MathCAD?
Given (Y)
Root(Y)
Regress(Y)
+min(Y)
Uro ucnonb3ywoT A/ pa3MenieHns nepemeHHubix B Excel?
+sIUerKu
CTOJIOTIBI
CTPOKH
3arnmucu
B kakoe MeHH Heo0X0AMMO 3aliTH TPH PpelleHHHd 3afaul JIMHEeHHOro
nporpammupoBanus B Excel?
+Cepsuc/Ilonck pereHus
OkHO
[aHHb1e
BcraBka
MeTtop, npuMeHAIUIUICA IPU PelleHUH 3aja4yi JIMHEeNHOr 0 MPorpaMMHUpPOBaHMS:
+CHUMIUIEKC-MeTO/
6a3uCHBIN METOZ
10CJ/1eJ0BaTeIbHbIA METO/
paspelaroLmi MeTo/|
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Tab6suna 8 — Kpurepuu orneHKu copMHUPOBaHHOCTH KOMIIETEeHIUH

Kog u Kputepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (4acTM KOMIIeTeHLMN)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha MOBbIIIIEHHOM YPOBHE
AOCTHXXEHMSA COOTBeTCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «y[I0BJIETBOPUTE/ILHO» «XOpOIIO» «OTJTMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOro 6ajia | MakcumasbHoro 6asia MaKCUMaJibHOro 6asia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYET 3HaHue | 1IeMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/IOB XOpolee 3HaHue OCHOBHBIX METO/IOB
pellieHus 3a/jauu OCHOBHBIX METO/IOB pellieHus 3a/jauu
JIMHEHOT 0 pellieHus 3a/jauu JIMHEHOT 0
NpOrpaMMHPOBaHMUS, JIMHEHOT 0 NpOrpaMMHPOBaHMUS,
N -1nkoc-2 METO/IOB COCTaB/IeHUsI | IPOrpaMMHPOBaHUS, MeTO/I0B COCTaB/IeHUSI
OcyugectsisieT Lie/1eBOM (DyHKLIUY; MEeTO/IOB COCTaBJ/IEHUS Lies1eBOM (DyHKLUY;
TJIaHMpOBaHue U | MOHsATUS Oasuca U Lje/IeBOr (PyHKLINU; noHsATHs 6a3uca u
KOHTPO/Ib CBOOOJHBIX noHsATHs 6a3zuca u CBOOOJHBIX HEN3BECTHBIX;
JlesITe/IbHOCTU 110 | HEU3BECTHBIX; CBOOOJHBIX CUMILIEKC-MeTO/1a;
TeXHUUECKOMY CUMILIEKC-MeTO/1a; HEeU3BEeCTHBIX; MeTO/IOB peLleHus B
00C/Ty’)KUBaHUIO U | METO/IOB pellieHus B CUMILIEKC-MeTO/1a; MathCAD u Excel;
PEeMOHTY MathCAD u Excel; MEeTO/0B pelleH!s B crioco6eH C BBICOKOM
obopyoBaHus Ha 6a30BOM ypOBHE MathCAD u Excel; CTereHblo
MO/ICTaHLMI MOJXKeT OCYLLeCTBJISATh CaMOCTOSITE/IbHO MOXKET | CAMOCTOSITE/IbBHOCTU
5/IeKTPUYECKUX | TUIAHWPOBaHUe U OCYILIeCTBJISATh OCYILIeCTBJISATh
ceTei KOHTPO/Ib NJIaHUPOBaHUE U NJIaHUPOBaHUE U KOHTPOJIb
JlesITe/IbHOCTH 110 KOHTPO/Ib [1eATe/IbHOCTH | AesITe/IbHOCTH 110
TeXHUUECKOMY 110 TEXHUYECKOMY TeXHUUECKOMY

00CTy>KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLU!
3JIEKTPUUECKUX CeTel

00CTy)KMBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

00C/Ty’>KWBaHUIO U PEMOHTY
obopyioBaHusI TIOACTaHI[UI
3JIEKTPUUECKUX CeTeil

Moayiab 7. «ITouck MuHuMyMa (DYHKIIMH OJHOM MepeMeHHON»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 00uH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»

ITouemy B TOUKax 3KCTpeMyMoB (yHKLIUHM POM3BO/AHAA PaBHA HYJIIO?
+yros KacaTe/JbHOW paBeH HYJIIO
(GyHKLYS paBHA HYJIIO
(GyHKLMS MaKCMMa/bHa
byHKIMST MUHUMaJTbHa

YT0 MOKHO C/ie/IaTh, UTO0bI BMECTO MAKCUMyMa UCKaThb MUHUMYM (DYyHKI{HH?
+TIOMEeHSAThb 3HaK (PYHKLIUA
TIPUPAaBHATH QYHKLIUIO HYJTIO

TIPUPaBHSATh NPOX3BOJHYIO HYJIIO

MPOCYMMUPOBATh BCe KO3 PuieHTbl (QyHKIUN
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IlepBbIii 3Tan aJAropuTMa Haxo)XX/|eHUsi MUHUMyMa (PyHKLIUHM OJJHOU epeMeHHOM:
+omnpejeneHne 0Tpe3Ka, rae GQyHKLMs YHUMO/1a/IbHa
orpejeneHre OTpe3Ka, rae QyHKLUS M0I0XKUTe/IbHA
orpejiesieHUe OTpe3Ka, rAe QyHKLMs OTpULiaTe/IbHa
orpejeneHue OTpe3Ka, rAe QyHKLMsI paBHa HYJIIO
MeTtoa, He NPUMEHSIOIMICA NPH HAX0KAeHMH MUHUMYyMa (QyHKIUM OJHOM
nepeMeHHOM:
+MeTo 1 0Opall[eHHsT MaTPHI[bI
MeTO/] TOJIOBUHHOTO Jle/IeHUs
MeTO/i CKAHUPOBaHUS
rpafiIMeHTHbIA MEeTO/
Kakoe yc/i0BHe BBINO/IHACTCS /IS TIO0OBIX ABYX TOUEK OTpPe3Ka X1 M X2, B3ITHIX 110
OJHY CTOPOHY OT TOUKH MUHHUMYMa NPH YHUMOAAIbHOU PyHkmu f(x)?
+f(x1)<f(x2) KaK TTpA Xmin<X1<X2, TaK U MPH X2<X1< Xmin
f(x1)>f(x2) mpu Xmin<x1<x2
f(x1)>f(x2) mpu X2<x1< Xmin
f(x1)=f(x2) KaK py Xmin<X1<X2, TaK U MPHU X2<X1< Xmin
Yto Ha3bIBaeTcs JI0Ka/JTbHbIM MUHUMYMOM (PyHKLMH?
+11000i1 MUHUMYMY (DYHKLIMN
MHUHHMaJIbHbI MUHUMYM (yHKLIAA
MaKCUMa/lbHbIi MUHUMYM ()YHKLIUU
NepBblii MUHUMYM (DYHKLIUU
Yto Ha3bIBaeTcs JI0Ka/JTbHbBIM MaKCUMyMOM (PyHKLMH?
+1100011 MakKCUMyM (QYHKLIUN
MHHHMAaJIbHBIN MaKCUMYM ()YHKLIUU
MaKCUMaJIbHbI MAaKCUMYM (DYHKLIUH
NepBbIM MAaKCUMYM (YHKLIAU
Yro Ha3bIBaeTcs r100a/1bHBIM MUHUMYMOM (DYHKI[UH?
nmoboit MUHUMYMY (YHKLIMU
CaMbIi MaKCUMaJIbHbIi MUHUMYM (DYHKLIUH
+CaMblii MUHUMa/bHbIA MUHUMYM ()YHKLIUU
NepBblii MUHUMYM (DYHKLIUU
Yro Ha3bIBaeTcs r/100a1bHBIM MAaKCUMYMOM (DYHKI[UM?
moboit MakCUMyM (PYHKLIUA
+CaMblii MaKCUMaJIbHbIN MaKCUMyM ()YHKLIMU
CaMblii MUHUMaJIbHbI MaKCUMYM (PYHKLIUH
MepBbIi MAaKCUMYM (YHKLIAU
Kakoi MeTo/ He MPUMeHsIeTCsl MPU NOMCKe IKCTPeMyMOB (PyHKIUM?
MeTo/1 repebopa?
MeTO/] TOJIOBUHHOIO Jle/IeHUs1 OTpe3Ka
MeTO/i CKAHUPOBaHUS
+MeTO/, TIPOCTOW UTepaLiuu
YTo Ae1aeTcsi B MeTO/ie IMO0/JIOBUHHOIO Jie/IeHHUsI 0Tpe3Ka?
+Cy’>KaeTcs UCXOJHBbIM OTPe30K OTHOCHUTE/IbHO ero CepejuHbl 10 TeX Iop, MOKa
ero rnpezeJsbl He CTaHyT paBHbI Xmin C 3aZlaHHOM TOUHOCTBIO €

27



OTpPe30K /IeJTUTCS MOM0JIaM OJUH pa3
cepeJiHa IepBOro OTpe3Ka IpyYpaBHUBaeTCs K Xmin
cepe/iiHa MepPBOro OTpe3Ka [eJIMTCA T0I0/IaM U IpyUpaBHUBaeTCA K Xmin
Yro Aenaercsa B MeTo/ie epedopa MpH nMouckKe MUHUMyMa?
+BBIUMC/ISIFOTCS BCe 3HAUEHUS yi B TOUKAX M M3 HUX BBIOUPAIOTCS Ymin U Xmin.
repebuparoTCs BCe MUHUMYMbI
repebUparoTCs BCe TOUKU
repeOHparOTCs BCe SKCTPEMYMBI
Yro no3BosisieT MeTo/ nepedopa npu nmoucke MUHUMyMa (PyHKIHU?
+HalTU r106a71bHBIN MUHUMYM
HaWTU TOUKU neperrba GyHKIUU
HaWTU TOUKU paBeHCTBa HY/0 QyHKLUU
HaWTU TOUKU paBeHCTBa HYJ/IFO TIPOM3BOAHOM
Kakoii MeTO/ 103B0JIsieT HAWITH aHA/IUTHYeCKoe pellleHHe NMPHU MOUCKe MUHUMYyMa
pyHkuun?
MeTo/ repebopa
MeTO/, TIOJIOBUHHOT O JleJieHUsT OTpe3Ka
+DpaBeHCTBO HYJ/IHO TIPOM3BOAHOM
MeTO/] CKaHUPOBaHUsI
Yro AesaeTcs NpU MOUCKe MUHUMYMaA (yHKIIUH METOAOM CKaHMPOBaHMS?
+Ucnonb3yeTcss BblunciaeHre ¢GyHkuM y = f(x) oT HauanbHOM Touku (a) C
3a/1aHHbIM 11arom (h)
repebUparoTCs BCe TOUKU
TIPUPaBHUBAIOTCSI HYJIIO TTPOM3BO/IHbIE
OTpPe30K /IeJTUTCS M0To/am
Kakue BbIpa)keHUs1 MO3BOJISIIOT HAUTH MUHUMYM (yHknuu V(a) B MathCAD?
+a:=55
Given

d—V( a)=0
da
amin=Find(a)

amin=59.1

root (V(a), a)
regress(x,y,k)
interp
Kakue BbIpa)keHUs1 MO3BO/ISIIOT HAUTH MUHUMYM (pyHknuu V(a) B MathCAD?
+a:=55
= oo
amin = root| —v(a),a
da
amin=59.1

root (V(a), a)
regress(x,y,k)
interp
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Kakue BbIpa)keHUs1 MO3BO/ISIIOT HAUTH MUHUMYM (pyHknuu V(a) B MathCAD?
+a:=55
Va:=v(a)
vmin:=min(v)
360
amin = Z(Va =vmin) -a
a=0

amin=59.1
vmin=0.403

root (V(a), a)

regress(x,y,k)

interp
Kakoe yc/10BHe MO)KHO MCI0/1b30BaTh MPHU NMOMCKe MUHUMYMaA (DYHKIUHU METO/[0M
CKaHHMpOBaHUA?

+pa3HOCTb (PYHKUIMM Ha TeKylleld W TpefpiAylled utepauusx (razi=yi — Yi+1)
CTaHOBUTCS MeHbIIIe HYJIs

pa3HOCTb (YHKIMMA Ha TeKyllled W TpeAblayller utepalusax (razi=yi — Yi+1)
CTAHOBUTCS PaBHOU HYJIO

pa3HOCTb (YHKIMMA Ha TeKyllled W TpeAblayller utepaiusax (razi=yi — Yi+1)
CTaHOBUTCS OObIIIe HYIS

pa3HOCTb (YHKIMMA Ha TeKylled W TpeAblayller utepaiusax (razi=yi — Yi+1)
pacret
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Tab6suna 9 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kog n Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHUe (4acTv KOMIeTeHIMN)
WH/IMKaTopa Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YPOBHE
AOCTHXXEHMSA COOTBeTCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «YZIOBJIETBOPUTE/TEHO» «XOpOIIO» «OTJTMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOro 6ajia | MakcumasbHoro 6asia MaKCUMaJibHOro 6asia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYET 3HaHue | 1IeMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/IOB XOpolee 3HaHue OCHOBHBIX METO/IOB I1OMCKa
MoMCKa MUHUMYyMa OCHOBHBIX MeTO/IOB MUHUMYMa (QyHKLAN
(yHKUMM OHOM MOMCKa MUHUMYyMa O/IHOM TIepeMeHHOM;
riepeMeHHOM; TIOHATHUN | GYHKLUU OJHOMU MOHSATUN TOYEK
TOUEeK KCTPeEMyMa, riepeMeHHOM; TIOHSITUM | SKCTpeMyMa, IPOU3BOJHOM,
V-1 TIPOW3BO/IHOM, TOUEeK KCTPeEMyMa, JIOKaJIbHOT'O U I7100a/IbHOT0
~1TIKoc-2 o
o JIOKa/IbHOT'O 1 TIPOW3BO/IHOM, MUHUMYMa; a/IfOPUTMOB
OcyugectBisieT
r7100a1bHOTO JIOKa/IbHOT'O 1 Hax0’K/IeHUs MUHUMYMOB;
TJlaHMpPOBaHUe U
KOHTDOJE MUHUMYMa; r7106a/IbHOTO MeTO/I0B CKAaHUPOBaHUSA U
P aZrOPUTMOB MUHUMYMa; aJITOPUTMOB | Tiepebopa; MeToi0B
JlesITe/IbHOCTH 110
HaxO0’K/leHUsI HaxO0’K/leHHUs pemenusi B MathCAD;
TeXHUUYECKOMY o
MUHUMYMOB; METO/IOB | MUHUMYMOB; MeTOZIOB crioco6eH C BBICOKOM
00CTy>KMBaHUIO U
PEMOHT CKaHUPOBaHUS U CKaHUPOBaHUS U CTereHbIo
Y niepe6opa; MeTOJI0B niepe6opa; MeTOI0B CaMOCTOSITE/IbHOCTU
obopyoBaHus
O a—s pemienusi B MathCAD; | peiuenust B MathCAD; OCYLLeCTBJIATh
Ha 6a30BOM ypoBHe CaMOCTOSITE/IbHO MOXKET | TUIaHWPOBaHUe ¥ KOHTPOJIb
3JIEKTPUUeCKUX
ceTeil MOJKeT OCYLLeCTBJISATh OCYILIeCTBJISATh JlesITeIbHOCTH 110

TJITaHUPOBaHUE U
KOHTDO/Thb
JIesiTe/IbHOCTH T10
TeXHUUECKOMY
00CTy>)KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

TJITAaHUPOBaHUE U
KOHTDOJTb [1esiTeTbHOCTH
10 TEXHUUECKOMY
00CTy>KMBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3JIEKTPUUECKUX CeTeil

TEXHUUECKOMY
00C/Ty’>KWBaHUIO U PEMOHTY
obopyioBaHusI TIOACTaHI[UI
3JIEKTPUUECKUX CeTeil

Moayb 8. «IloucK MUHHAMYMa (bVHKI.[I/II/I HECKOJ/IBKHX IIepeMEeHHbIX»

KomMmnbroTepHoe TecTUpOBaHue
Bbibepume 00uH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lanee»
Ecmu QyHKIUA OT JBYX MepeMeHHbIX HMeeT JIOKA/IbHbIH MHUHHMYM, TO KaKYyH0
(opmy MeeT ee MOBEPXHOCTH B TPEXMEPHOM MPOCTPAHCTBe?
+dopmy varu
dbopmy LUIMHApa
dbopmy 11apa
dbopmy runepbosonzia
YTo0 03HauaeT IMHUA YPOBHA?
PaBeHCTBO HYJIIO QyHKLIMU
PaBEHCTBO HYJIIO MPOU3BOAHOU
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+TI0CTOSTHCTBO (DYHKI[MU B /1000I1 ee TOuKe
TIOCTOSTHCTBO TTPOM3BOJHBIX B JIt000I1 ee TOUKe
Kak Ha3bIBaeTcs JIMHUA YPOBHA?
TIOJTy OKPY>KHOCTb
TIOJTY 3JIJIUTIC
BIIMCAHHAasl OKPY>KHOCTh
+U30/IMHHA
Kak Ha3bIBaeTcs JIMHUA YPOBHA?
+U30/IMHHA
Ayrd
IOy OKPY>KHOCTb
TIOJTY 3JIJIUTIC
Kak Ha3biBaeTcsi pyHKLUsA, MMelolasi OAUH IKCTpeMyM?
YHUMOZ,a/IbHOU
+MOHOMO/IA/TbHOM
MYJIbTUMOZ,A/TbHOM
MHOIOMO/a/IbHOM
Kak Ha3biBaeTcs GyHKIUs, HMeolasi 6o/iee 0JHOr0 SKCTpeMyMa?
YHUMOZ,Aa/IbHOM
MOHOMO/1a/IbHOM
+MYJIbTUMOZ,A/TbHON
MHOTOMO/a/IbHOM
CKo/BbKO 3KCcTpeMyMoB uMmeeT GpyHkusa Xummenn0/1ay?
OJVH
JiBa
TpHU
+yeTbIpe
YTo COCTAB/IAOT, UYTO0ObI HANTH TOUKY JIOKA/IbHOT0 MUHUMYMa?
+T10C/IeI0BaTe/IbHOCTh TOUEK MPUOJIKeHUsT
HeJIMHeVHbIe YDaBHEeHUs
reoMeTpuyecKyto purypy GyHKLUU
JIMHEeVHbIe ypaBHeHUS
Kakoii Jo/DKkHa ObITh I0C/1€l0BaTe/IbHOCTh 3HaueHHil (QYyHKOMH B TOUKax
npuO/IIDKeHHs MPU MOUCKe MUHUMYyMa?
+MOHOTOHHO YyObIBarolleli U OrpaHUUeHHOW CHU3Y
MOHOTOHHO BO3pacCTarolllel U OTPaHUYeHHOW CHU3Y
MOHOTOHHO YOBIBaroIIeli ¥ OrpaHUYEHHON CBEpXY
MOHOTOHHO BO3pacTarolllel U OrPAHUYEHHOU CBEPXY
Kakasi 3T0 moc/iej0BaTe/IbHOCTh 3HaueHui PpyHkiuu f(x°) > f(x') > . f(x*)>. . f(x")?
+MOHOTOHHO yObIBarolljasi ¥ OrpaHWYeHHasi CHU3Y
MOHOTOHHO BO3pacTarolllasi U OrpaHUueHHasi CHU3Y
MOHOTOHHO yObIBarolljasi U OrpaHAYeHHas CBepXy
MOHOTOHHO BO3pacCTarolllasi U OrpaHUYeHHasi CBEPXY
Yro Heo0X0qUMO OIpeJe/IUTh HAa Ka)KJAOM IIare NPH IMOHUCKe 3KCTpeMyMa

¢pyHkuun?

31



+HarpaB/ieHHe U Lar B TOM HarpaB/ieHUU

3HaueHue (yHKLMW Ha JaHHOM STarie

3HaueHue (YHKLMW Ha J@aHHOM U MpeAbIyIleM 3Tare

3HaueHue (YHKLWW Ha NpeblaylieM 3Tare
Ilo Kakoi cxeMe MOJIy4alT pellieHUe MPH MOMCKe 3KCTpeMyMa (PyHKLIUM MeTOA0M
IOKOOP/AUHATHOI0 CITyCcKa?

+IBUratOTCs 110 OYepeiy rapasjie/lbHO KOOpAUHaTe

JIBUTAIOTCS 110 OUepei MepreHAuKy/IsIPHO KOOpMHaTe

JIBUTAIOTCS 10 JIMHUU YPOBHSI

JBUTAIOTCS MePNeHAUKYISPHO JTUHUMU YPOBHS
Ilo Kakoi cxeMe MOJIy4alT pellieHUe MPH MOMCKe 3KCTpeMyMa (PyHKLIIUM METOAOM
HAUCKOpeHiiero cimycka?

JIBUTAIOTCS 110 OUepe/iy rapasie/lbHO KOOpAUHaTe

JIBUTAIOTCS 110 OUepe/iy MepreH UKy /IsIpHO KOOpMHaTe

JIBUTAIOTCS 10 JIMHUU YPOBHSI

+IBUratOTCS TIepHeH/IUKYJISIPHO JIMHUW YPOBHS
Yro Heo0Xx0/JUMO cAe/IaTh MPH MOMCKe IKCTPeMyMOB (PYHKI[UH JTHO0BIM MeT0/[0M?

+3aJjaTh Haua/ibHbIe MPUOJIKeHUs

BBIUKC/IMTh 3HaUeHHe (DYHKLMM Ha JaHHOM 3Tarie

BBIUKC/IMTD 3HaUeHHe (DYHKLMM Ha JAaHHOM U TIpeJbIAYLeM JTare

BBIUMC/IUTh 3HaUeHHe (PYHKLMM Ha NpeJblAyLIeM STare
MeTtop, He NPUMEHALIUNICA IPH HaX0)KJeHHH MUHUMYMa (DYHKLIUH HeCKOJIbKHUX
nepeMeHHbIX:

MeTO/i KOOPJAMHATHOI'O CITyCKa

+MeTo 1 0Opall[eHHsT MaTPHI[bI

MEeTO/l CKOPEHILIero CIrycka

rpafiIMeHTHbIA MEeTO/
UYTo 03HavaeT Hampas/ieHHe BOJIb rPajueHTa QyHKIUU?

JIBUTaIOTCS Mapasie/ibkHO KOOpAUHATe

JIBUTalOTCsl TepHeHAUKYJISIPHO KOOpAUHaTe

JIBUTAIOTCS 10 JIMHUU YPOBHSI

+IBUratOTCS TIepHeH/AUKYJISIPHO JIMHUW YPOBHS
Kakoe yc/i0BHe MOXHO HCIO0/b30BaTh MNPU TOUCKEe 3KCTPEeMyMOB (YyHKIUM
MHOI'MX IlepeMeHHBbIX?

+PpaBeHCTBO HYJIIO MPOU3BOAHBIX (DYHKLIMU MO BCEM ITepeMeHHbIM

PaBeHCTBO HYJIIO QyHKLIMU

PaBEHCTBO HYJIIO BCEX MepeMeHHbIX

PaBEHCTBO HYJ/IIO (DYHKLIMM U BCEX MepeMeHHbIX
Kakum M3 nepeunic/ieHHbIX MeT0/J0B MO)KHO HaliTH 3KCTPeMyMbl (PyHKI[UM MHOTHUX
nepemeHHbix B MathCAD?

+MeTo/10M Tiepebopa

MEeTO/IOM MPOCTOU UTepaLuu

MeTO/IOM TOJIOBUHHOTO Jie/IeHUst

MeTO/IoM 00Opall|eH!sI MaTPUIbI
Kakum 13 nepeunic/ieHHbIX MeT0/J0B MO)KHO HaliTH 3KCTPeMyMbl (PyHKI[UM MHOTHUX
nepemeHHbix B MathCAD?
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MEeTO/IOM MPOCTOU UTepaLuu
MeTO/|0M TT0JIOBUHHOIO JleJIeHUs]
MeTO/IoM 00Opall|eH!sI MaTPUIbI
+MeTO/I0M C UCIIoNb30BaHueM Osioka Given - Find
Yro Heo0X0AMMO MEHSTb MPH MOUCKe BCeX 3KCTPeMyMOB (YHKIUM MHOT'HX
nepemeHHbix B MathCAD?
+HayvasibHble TIPUOIKeHNs
MeTO/, pelleHus
HaripaBJieHUe [IBUKeHUs
11ar JABWKEeHUs B JaHHOM HarlpaB/IeHUU
Kakue ypaBHeHUSI MO)XHO HCHO0/Ib30BaThb IPH TMOHUCKE 3KCTPeMYMOB (YHKIUM
AByx nepemeHnHbIx (X u Y) B MathCAD?
+IIpOM3BO/HbIe I10 ITepeMeHHbIM X U Y paBHbI HYJIO
3HaueHue X paBHO HYJIIO
3HaueHue Y pPaBHO HYJIIO
3HayeHus X ¥ Y paBHbI HYJIIO

Tab6suna 10 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI[HI

Kop u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (4acTM KOMIIeTeHLMN)
VH/JUKaTopa Ha 6a30BOM ypOBHe Ha MOBbILIEHHOM YPOBHE
JOCTHKeHUst COOTBETCTBYeT OL|eHKe | COOTBETCTBYeT OLieHKe COOTBETCTBYeT OL|eHKe
KOMITeTEeHLIUN «yIOBJIETBOPUTE/ILHO» «XOpOLLO» «OTJINYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIMH) MaKCUMMaJibHOro Oasia | MakcumasbHoro 6asia MaKCUMaJibHOro Hasia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYET 3HaHue | IeMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/I0B XOpolee 3HaHue OCHOBHBIX METO/IOB I10OMCKa
MOMCKa MUHUMYMa OCHOBHBIX METO/I0B MHHHMMYyMa (YHKLIAU
(YHKLIMM HECKOJIBKUX | TTIOMCKAa MUHUMYMa HEeCKOJIbKUX [epeMeHHBbIX;
NepeMeHHbIX; MOHATHUN | (PYHKLIMU HECKOBbKUX TOHSITUM JIMHUM YDPOBHS,
N -1nkoc-2 JIMHUM YPOBHS, repeMeHHbIX; IOHATUM | YHUMOZAlIbHOW U
OcyugectsisieT YHUMOZA/IbLHOW 1 JIMHUW YPOBHS, MOHOMO/a/IbHOM (hyHKLIUY;
MJIaHUPOBaHWE U | MOHOMOJZA/IbHOMN YHUMO/|aIbHOM 1 MeTO/ibl HAUCKOpeUILIero u
KOHTPO/Ib (GYHKLMM; METO/bI MOHOMO/A/IbHOMN MOKOOP/IMHATHOT O CITYCKa;
JlesITe/IbHOCTU 110 | HAUCKOpeMILero u (GYHKLMM; METO/bI MeTO/IOB peLleHus B
TeXHUUECKOMY | IOKOOpAUHATHOIO HaUCKOpeHIIero u MathCAD;
00C/Ty’)KUBaHUIO U | CITyCKa; MeTO/I0B MOKOOP/IMHATHOTO crioco6eH C BBICOKOM
PEMOHTY pewienusi B MathCAD; | criycka; MeToZI0B CTerneHblo
obopyZoBaHust Ha 6a30BOM ypoBHe pewienusi B MathCAD; | caMoCTOSITeIbBHOCTH
MO/ICTaHLMI MOJKeT OCYLLeCTBJISATh CaMOCTOSITE/IbHO MOXKET | OCYLLeCTBJISATh
5/IeKTPUYECKUX | TUIAHWPOBaHUe U OCYILIeCTBJISATh NJIaHUPOBaHUE U KOHTPOJIb
ceTe KOHTPO/Ib NJIaHUPOBaHUE U JlesITe/IbHOCTH 110
JlesITe/IbHOCTH 110 KOHTPO/Ib [1eITeIbHOCTH | TEXHUUECKOMY
TeXHUUECKOMY 110 TEXHUYECKOMY 00C/Ty’>KWBaHUIO U PEMOHTY

00CTy>)KMBaHUIO U
PeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

00CTy>KMBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

obopyioBaHusI TIOACTaHI[UI
3JIEKTPUUECKUX CeTeil
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Moavisb 9. «HucnenHoe quddeperHiuposanve GyHKIMH, 3aJaHHOU Ta0TUUHO»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 0O0uH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lanee»
Kakoe BbIpa)keHHe SIB/ISIETCA MPOCTEHIIIUM 00bIKHOBeHHbIM Ju(depeHIHaTbHbIM
ypaBHeHHUeM IIepBOro nopsaaka?

ty'=f(x)

y'=f(xy)

y=r1'(y)

y=1"(xy)
Kak  ¢opmyanpyerca  peineHne  OObIKHOBeHHOro /u¢¢epeHnanbHOrO
ypaBHeHUs?

*+Kak 3a7aua Ko

Kak 3azaua HeroToHa

Kak 3azaua ['aycca

Kak 3a7aua Apxumeza
UeMy [O/DKHO  YAOB/IETBOPATH  HAW/[eHHOe  pellleHHe O00bIKHOBEHHOI'0
pu(d depeniiuaibHOro ypaBHeHus?

OrpaHUYEeHUsIM

+Havya/JlbHOMY (TPAHUYHOMY) YC/IOBUIO

HeIpepbIBHOCTH

IJ1aJJKOCTH
Ha cKo/bKO rpynm MOXXHO pPa30utrb MerToAbl peiieHus guddepeHuaIbHBIX
ypPaBHeHUH?

JiBe

+TpuU

yeTbipe

TSITh
Kakoii MeToj He OTHOCHUTCA K  MeTojaM pemeHusa uddepeHnaaIbHbIX
ypPaBHeHUH?

aHa/IMTUYECKUIN

rpaduueckuit

YU CJ/IeHHBIU

+anreOpanyeckuit
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Tab6suna 11 — Kpurepun oueHKH c()OpMHPOBAHHOCTH KOMIIeTeHI[HI

Kog n Kputepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (4acTv KOMIeTeHIMN)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha MOBbIIIIEHHOM YPOBHE
AOCTHXXEHMSA COOTBeTCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMITeTEeHLIUN «y[I0BJIETBOPUTE/ILHO» «XOpOIIO» «OTJTMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOro 6ajia | MakcumasbHoro 6asia MaKCUMaJibHOro 6asia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYET 3HaHue | 1IeMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/IOB XOpolee 3HaHue OCHOBHBIX METO/IOB
pelleHust OCHOBHBIX METO/IOB pelleHust
nvddepeHLIMaTbHBIX pelLeHus nvddepeHLIMaTIbHBIX
(yHKLMM, 3aZJaHHBIX nvddepeHLIMaTbHBIX (yHKLMM, 3aZJlaHHBIX
Ta0/TMYHO; TTIOHATHI (yHKLMM, 3aZJaHHBIX Ta0/TMYHO; TTIOHATHI
N-1nKoc-2 0OBIKHOBEHHBIX Tab/IMYHO; TIOHATHIA 0OBLIKHOBEHHBIX
OcyugectsisieT nvddepeHLIMaTbHBIX 0OBIKHOBEHHBIX nvddepeHLIMaTbHBIX
NJIaHUPOBaHWE U | ypaBHEHU U I depeHLIMaTbHBIX yPaBHEHU! U ypaBHEHUI
KOHTPO/Ib ypaBHeHUl NTepBoro ypaBHeHUM 1 MepBOro MOpsJKa;
JlesITeIbHOCTU 110 | IOPSIZAKa; ypPaBHeHUl NTepBOro aHaA/IMTUYECKUX U
TeXHUUECKOMY aHaA/IMTUYECKUX U MOPSJKa; rpauueckux MeTo/lOB;
00C/y>KUBaHUIO U | rpadruecKUx MeTO/I0B; | aHATUTUYEeCKUX U MeTO/ZIOB pellieHus B
PEMOHTY MeTO/IOB peLleHus B rpaduueckux MmetozioB; | MathCAD;
obopyoBaHus MathCAD; MeTO/ZIOB pellieHHs B crocobeH C BBICOKOM
MO/ICTaHLMI Ha 6a30BOM ypoBHe MathCAD; CTeIleHbI0
5/IEKTPUYECKUX | MOKET OCYILeCTBJISITh CaMOCTOSITE/IbHO MOXKET | CAMOCTOSITE/IbBHOCTU
ceTei NJIaHUPOBaHUE U OCYILIeCTBJISATh OCYILIeCTBJISATh

KOHTDO/Thb
JIesITe/IbHOCTH T10
TeXHUUECKOMY
00CTy>KMBaHUIO U
pPeMOHTY 000py/JoBaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

TJITAaHUPOBaHUE U
KOHTDOJTb [1esiTeTbHOCTH
10 TEXHUUECKOMY
00CTy>KMBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

TJIaHUPOBaHUe Y KOHTPOJIb
JieATeILHOCTH T10
TEXHUUECKOMY
00C/Ty’)KWBaHUIO U PEMOHTY
obopyioBaHusI TIOACTaHI[UI
3JIeKTPUUECKUX CeTeil

Moavas 10. «Uuc/jieHHOe HHTerpupoBaHue (hyHKIIUM, 3aaHHON Ta0/TUMYHO»

KomMmnbroTepHoe TecTUpOBaHuUe

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeema u Haxcmume KHONKy «/lanee»

B KakoM BH/leé MOJy4YaeTcs pelieHHe TpH pemieHun uddepeHIHaTBHBIX

ypaBHeHUH aHA/TUTHYECKUM MeToj0M?
B BU/le rpapuka
+B BU/Ie aHAJIUTUUECKOTO BhIPa>KeHUsI
B BU/Ie TaO/UIIbI
B BHU/Ie 3al1CH

B KakoM BH/l¢é MOJy4YaeTcs pelleHHe TpH pemieHun uddepeHIHATBHBIX

ypaBHeHHH rpauuecKuM MeTooM?
+B BUJle rpaduka
B BU/Ie AHAJTUTUUECKOTO BbIpa>KeHUsI
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B BU/Ie TaO/UIIbI
B BH/JIe 3aMUCU
B kakoM BHJe MO/IydyaeTcs pelleHUe Npu pemieHnu uddepeHnHaIbHBIX
yPaBHeHHH YUC/IeHHBIM MeTO0A0M?
B BUjle rpauka
B BH/l€ aHA/IMTUUECKOT0 BbIpaXKeHUsI
+B BU/Ie TaOJ/IULIbI
B BU/JIe 3aMUCU
K uemy Mo0)xHO cBecTH Au(depeHIiuaibHble ypaBHEeHHS N-T'0 NOPAAKA?
+K CUCTeMe ypaBHeHUM 1-ro rnopsjaka
K YpaBHeHUIO 1-ro nopsjaka
K CHUCTeMe ypaBHEHUM 2-ro MnopsifiKa
K YpaBHEHUIO 2-T0 MopsaKa
B kakoMm BuU/jie /jaeT pelleHue MeToj Jilsiepa?
+Ha OCHOBe rpacuecKoro pellleHus /JaeT U pellleHre B TaOJIMUHOM BHU7Ie
B aHA/IMTUYECKOM BUJE
B rpa()uueckom Buze
B BH/JIe 3aMUCU

Tab6suna 12 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI[HI

Kog u Kputepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (yacTM KOMIIeTeHLMH)
VH/JUKaTopa Ha 6a30BOM ypOBHe Ha TOBbILIEHHOM YPOBHE
JOCTHKeHUst COOTBETCTBYeT OLIeHKe | COOTBETCTBYeT OLieHKe COOTBETCTBYeT OL|eHKe
KOMITeTeHIIUN «yIOBJIETBOPUTEILHO» «XOpOLLO» «OTJINYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMITETeHLIUH) MaKCUMaJibHOro Oasia | MakcumasbHoro 6asia MakcUMasbHOro bana
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYET 3HaHue | 1eMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/IOB XOpolee 3HaHue OCHOBHBIX METO/I0B
YHMCJIEHHOTO OCHOBHBIX METO/I0B YHMCJIEHHOTO
V-1 VHTEeTrpYpOBaHUs YHMCJIEHHOTO VHTeTrpYpOBaHUs
~1TIKoc-2 <~ o
Oc ECT]:JCIHGT TabMMUHBIX QYHKLWI; VHTEeTrpYpOBaHUs TabMMUHBIX QYHKLWI;
i aHaA/IUTUYECKUX, TabMMUHBIX QYHKLMI; aHA/IUTUYECKUX,
NJIaHUPOBaHME U
KOHTDOIIE rpauueckux u aHa/IUTUYECKUX, rpauuecKyx U YMCIeHHbIX
P YHMCJ/IEHHBIX METO/0B; rpauueckux u MeTO/I0B;
JlesITe/IbHOCTH 110
MeTO/IOB peLleHus B YHMCJIEHHBIX METO/OB; MeTO/IOB peLleHus B
TeXHUUECKOMY
MathCAD; MeTO/IOB pelleHNs B MathCAD;
00CTy>KMBaHUIO U .
OMOHT Ha 6a30BOM ypoBHe MathCAD; crioco6eH C BbICOKOM
P Y MOJKeT OCYLLeCTBJISATh CaMOCTOSITE/IbHO MOXKET | CTeleHbI0
obopyoBaHus
HoACTaHLii NJIaHUPOBaHKE U OCYILIeCTBJISATh CaMOCTOSITE/IbHOCTU
KOHTPO/Ib NJIaHUPOBaHME U OCYILIeCTBJISATh
3/1IeKTPUYECKUX
ceTei JlesITe/IbHOCTH 110 KOHTPO/Ib [1eITeIbHOCTH | NJIaHUPOBaHUE U KOHTPOJb
TeXHUUECKOMY 110 TEXHUYECKOMY JlesITe/IbHOCTH 110

00CTy)KMBaHUIO U
PeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

00CTy>)KMBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

TEXHUUECKOMY
00C/Ty’>KWBaHUIO U PEMOHTY
obopyioBaHusI TIOACTaHI[UI
3JIEKTPUUECKUX CeTel
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Moavias 11. «Peinenvie 00bIKHOBEeHHBIX AU depeHIMa/IbHbIX YDABHEHUN

IIePpBOro nmopAiKa»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 00uH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lanee»

C uero HauuHaeTcsA MeToj Jisiepa?

+BbIOpaB Masibii wwar h, cTposiT, HaUMHasi C TOYKU Xo, CUCTEMY PaBHOOTCTOSILL[UX

Touek Xi=Xo+i-h, mpui=0, 1...
C moCTpoeHus rpauka
C 3aJjaHus1 UCXO/JHBIX JaHHBIX
C 3ajaHus1 BUa QyHKLIUU

Kakou Buji MMeeT npupaiieHye (DyHKIMU Ha IePBOM Liare MeTo/a Juiepa?

+tAyg=y1-yo=h-f(x9,y0)
Ayy=y,-Yo=h-f(x4,¥)
Ay, =y, -y, =h- f(x5,5,)
Ayy=y,-Yy =h-f(x,y)

Kakyro napy ¢opmy Heo6x0auM0 HUK/INUECKH BBIYUC/IATH B MeToje Jitsiepa?

TAY, =h-f(x,p,)

Ay =h- (X940

Ay, =h (X5 Vi)
Metoj Jiinepa-Koiu 3T0:

HOBbIM MeToA, Kot

+yTOUHEHHBIA MeTOo/ Jisiepa

yTOuHeHHbIM MeTo/; Koiiu

HOBBIW MeTOoZ, Juiepa
CKO/IBKO  BCIIOMOraTe/IbHBIX
Pynre-Kyrra?

OJIVH

JiBa

TpU

+yeThIpe

Vi =V T Ay,
YVin =V T Ay,
yk+l :yk+l +Ayk+l

K03¢¢purieHTOB
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Taomuna 13 - K

UTepUM OIleHKH C()OPMHUPOBAHHOCTH KOMIETeHMH

Kog u Kpurepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (yacTM KOMIIeTEeHLIMH)
VH/JUKaTopa Ha 6a30BOM ypOBHe Ha MOBbILIEHHOM YPOBHE
JOCTHKeHUst COOTBETCTBYeT OL|eHKe | COOTBETCTBYeT OLieHKe COOTBETCTBYeT OL|eHKe
KOMITeTEeHLIUN «yIOBJIETBOPUTEILHO» «XOPOLIO» «OTJINYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIUH) MaKCUMaJibHOro f6asia | MakcumasbHoro 6asia MaKCUMaJibHOro 6asia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYET 3HaHUe | 1IeMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/I0B XOpolee 3HaHue OCHOBHBIX METO/I0B
pelleHust OCHOBHBIX METO/IOB pelieHNst 0ObIKHOBEHHBIX
0OBIKHOBEHHBIX pelleHust I depeHLIMaTBHBIX
N-1nKoc-2 nvddepeHLIMaTbHBIX 0OBIKHOBEHHBIX ypaBHEeHHUH TepBOro
OcyujecTBisieT | ypaBHeHHM NIEPBOrO I depeHLIMaTBHBIX NopsiJiKa; MeToZI0B Juepa,
NJIaHUpOBaHWe U | MOpsJiKa; MeTO/I0B ypPaBHeHUl NTepBOro Ounepa-Kouwu v PyHre-
KOHTPO/Ib Ounepa, Junepa-Koww | nopsifjka; MeTo10B KyTTa; MeToz0B pellieHus B
JlesiTeTbHOCTH TI0 | U PyHre-KyTTa; Oiinepa, tinepa-Koum | MathCAD; criocobeH ¢
TeXHUUECKOMY MeTO/IOB pelleHus B u Pynre-KyTra; BBICOKOU CTeTeHbI0
obcnyxkuBanuto 1 | MathCAD; Ha 6a30BOM | METO/IOB pellleHus B CaMOCTOSITE/IbHOCTU
PEMOHTY YPOBHE MOXXeT MathCAD; OCYILIeCTBJISATh
obopyzoBaHust OCYILIeCTBJISATh CaMOCTOSITE/IbHO MOXKET | TUIaHWPOBaHUe ¥ KOHTPOJIb
MO/ICTaHLMI NJIaHUPOBaHUE U OCYILIeCTBJISATh JlesITe/IbHOCTH 110
3/IEKTPUYECKUX | KOHTPOJIb NJIaHUPOBaHKE U TeXHUUECKOMY
ceTei JlesITe/IbHOCTH 110 KOHTPOJIb JIeSiTe/IbHOCTU | 00C/Ty’KMBaHUIO U PEMOHTY
TeXHUUECKOMY 110 TEXHUYECKOMY 000opyZi0BaHust MO/ CTAaHLUM

00CTy>KMBaHUIO U
pPeMOHTY 000py/J0BaHUSsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

00CTy>KMBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

3JIEKTPUUECKUX CeTeil

Moavyab 12. «YpaBHeHHS B YaCTHBIX NPOU3BOAHBIX»

KomMmnbroTepHoe TecTUpOBaHuUe
Bbibepume 0OuH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lanee»
Kakasa ¢yskiusa ucnonb3dyerci B MathCAD npu pemeHun MeroaoMm Pynre-

Kyrra?
Given
+Rkfixed
Find
Root

K kakomy BuAy Haji0 mpeoOpa3oBarth AudepeHiiuaibHOEe ypaBHeHHe?
ypaBHEHHE PaBHO HYJIO
+IIPOU3BO/jHAasl paBHA OCTaJIbHOM YaCTH YpaBHEHUS
IIPOU3BO/HAasA paBHA HYJIIO
OCTaJIbHasi YaCTh ypaBHEHUs paBHA HYJIIO

ITo Kakou popmysie ycpeaHsiioTca Ko3¢gdunueHTsl B MeToe Pynre-Kyrra?
+K =(k1+2k2+2k3+k4)/6
K =(k1+2k2+2k3+k4)/5
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K = (k1+2k2+2k3+k4)/4
K = (k1+2k2+2k3+k4)/3

Hau6o/1ee TouHbIi MeTo/] pelieHusi A epeHIHATBHBIX YPaBHEHH:

metoy, [Iukapa
MeTo/ | JDuepa
MeTo/; Dusepa-Kom
+MeToz PyHre-Kytra

+metoy ["aycca
metoy, [Iukapa
MeTo/ | JDuepa
Meto[ PyHre-Kyrra

MeTto/], He NPUMEHAOLINICSA NPHU pelieHUH 00bIKHOBeHHOr o Ju( ¢epeHIaTbHOTO0
yPaBHeHMUS:

Tab6suna 14 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI[HI

Kog n Kpurepuu orjeHrBaHUsi CPOPMUPOBAHHOCTH KOMITeTEHLIUU
HauMeHOBaHHe (4acTv KOMIEeTeHIMN)
WHUKaTopa Ha 6a30BOM ypOBHE Ha MOBBILLIEHHOM YPOBHE
JOCTYKEeHUS COOTBETCTBYeT OLIeHKe | COOTBeTCTBYeT OLleHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «YJOBJIETBOPUTEJIbHOY «XOpOIIO» «OTJTMYHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOro 6asuia | MakcumasbHoro 6asia MaKCUMaJibHOr0 6asia
CrygeHt CrypeHt CTyZileHT [eMOHCTpUPYeT
JIeMOHCTpUPYeT 3HaHue | JeMOHCTPUpPYeT OT/IMYHOE 3HaHUe
OCHOBHBIX METO/IOB Xopollee 3HaHUe OCHOBHBIX METO/IOB
V-1 pellieHus1 ypaBHEHUM B | OCHOBHBIX METO/I0B pellieHus1 ypaBHeHU B
~1TIKoc-2 o
Oc eCT]:]CmeT YaCTHBIX TPOU3BO/JHbBIX; | pellieHHs ypaBHEeHUW B | YaCTHBIX TTPOU3BOAHBIX;
ym MeTOZI0B Jijiepa, YaCTHBIX MPOU3BOJHBIX; | METOIOB Dilyiepa, Jijepa-
TJIAaHUPOBaHKUeE U N o
KOHTDOJIb Ousnepa-Kowu u PyHre- | MeTog0B Diisiepa, Kowm u PyHre-Kyrra;
emenmfocm 10 KytTta; meTtog0B Ouinepa-Kouu u PyHre- | MeTOZOB pellieHus B
A pemenusi B MathCAD; | KyTra; MeTozi0B MathCAD;
TeXHUUECKOMY .
Ha 6a30BOM ypoBHe petierust B MathCAD; | ciocoGeH ¢ BBICOKOM
00CTy>KMBaHUIO U
OMOHT MOXKeT OCYLL|eCTBJ/ISATh CaMOCTOSITEJIBHO MOXXET | CTeleHbI0
P Y TJIAHUPOBaHKeE U OCYILLIeCTBJISATh CaMOCTOSATEJIbHOCTH
obopyoBaHus
e KOHTPOJIb TJIAaHUPOBaHKeE U OCYILLIeCTBJISATh
JlesATeJIbHOCTH T10 KOHTPOJIb [IeATeJIbHOCTH | TIJIaHUPOBaHUE U KOHTPOJIb
3J1IeKTPUYECKUX
ceTeil TeXHUUECKOMY 10 TEXHUUECKOMY JlesATeJIbHOCTH T10
00C/Ty>KUBaHUIO U 00CTy>KMBaHUIO U TeXHUUECKOMY
pPeMOHTYy 000py/joBaHUsS | peMOHTY 000py/I0BaHuUsI | 00C/TY>KMUBAaHUIO U PEMOHTY
MOACTaHLUN MOACTaHLUN obopyioBaHusI TIOACTaHI[UI
3JIEKTPUUECKUX CeTel 3JIEKTPUUECKUX CeTel 3JIEKTPUUECKUX CeTel
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Moavyab 13. «kMaTeMmaTnueckass CTaTUCTHKa»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 0O0uH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lanee»
MaremMaTHYecKoe 0)XKHAaHUE «N» CIyYalHbIX YHCe:
1 n

i=l1
CpeaHeKBa/[paTUYHOE OTK/JIOHEHHEe «N» CJyYalHBIX YHCe/J MPH MaTeMaTHYeCKOM
0KUJaHuM (m):

[ =m

ITorpemHoCTH BBIOOPKU:
Y 100

Jn

Dozﬂ.loo

JT
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T-n
D, == .100
0 \/?
D, =—.100
NG

I'Ae B 001IeCTBeHHOM KM3HU MPUMEHAIOTCA BbIOOPKU?

+0IIpOChI HaceeHus

BbIOODBI

cy6060THUKH

cobpanusi
Ilpu ¢QopmupoBaHuM BBIOOPKH 10 OMPOCY OOIeCTBEHHOr0 MHEHHMsI - KakK
Ha3bIBAKOTCS BCe ONpOLIeHHbIe?

+reHepa/ibHasi COBOKYITHOCTb

BCE YYaCTHUKHU

OOMBILIMHCTBO

MHO>XeCTBO
Ec/11 IOTrpeiHoCcTb BbIOOPKH Masia, To:

MHEHHE OMNPOILIEHHOI0 Hace/leHUsI BEPHO

MHEeHHe OMPOLIEHHOr0 Hace/leHHsI HeBEPHO

MHEeHHe OMPOLIEHHOr0 Hace/leHHsI HeJOCTaTOUHO

+MHeHHe OIpOILIeHHOr0 Hace/ieHUs1 (BbIDOPKM) MOKHO PacrpoOCTpaHUThL Ha BCe
HacesieHUe (reHepabHY COBOKYIHOCTD)
Yem xapakTepHu3yeTCs CBA3b MEXAY HECKOJIbKMMU C/Iy4aWHbIMHM BeJIMUMHAMM?

+perpeccus

MOTPEIIHOCTh

MaTeMaTU4YeCcKoe OXKUJaHue

CpelHeKBaJipaTUYeCKOe OTKJIOHEeHHe
IToka3are/ib, XapaKTepU3yHIIHMH TeCHOTY JIMHEeHHOW CBSI3U MEXJY HeCKOJbKHMHU
C/Ily4YalHbIMH BeJTMMUHAMU:

MOTPEIIHOCTh

+K03(QULIMEHT KOppesiLun

MaTeMaTU4YeCcKoe OXKHJaHue

CpelHeKBaJipaTUYeCKOe OTKJIOHEeHHe
Juamna3oH, B KOTOPOM JISKHUT K03()GHUI[HeHT Koppesiliui MeXXAy AByMsi Habopamu
C/IyYalHbIX UM CeI:

-1<r<0

+-1<r<1

0O<r<1

r<-lur>1
Uro BxoauT B ¢opmyay omnpeaeneHusi Ko3d¢duiueHTta KoppenasinuM JABYX
C/IyYalHbIX BeJIMUMH?

3HaueHUs C/IyyaliHbIX BeJIMUYMH

MaTeMaTHh4YeCcKre 0XKUJaHUs C/TydyaHbIX BeJTMUKH

+3HaueHus C/IyyalHbIX BeJIMUYMH U UX MaTeMaThUueCcKue OXXKUAaHUs

CpeHeKBaJlpaTUUeCKUe OTK/IOHEHUS
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Yem 0/mmke K euHULIe KO3QDHLIMEHT Koppeasanuu:
+TeM OoJiblile 3aBUCUMOCTD APYT OT Jpyra MacCUBOB CTy4YalHbIX BeJTMUUH
TEM MeHbLIe 3aBUCUMOCTb JIPYT OT Jpyra MaCCMBOB C/TyYallHbIX BeJTMYUH
TO HeT 3aBUCUMOCTH JIPYT OT ipyra MacCUBOB C/IyYaiHbIX BEJIUUKH
TO CylLIeCcTByeT KBaJjpaTUUHas  3aBUCUMOCTb Jpyr OT Jpyra MacCCHUBOB
C/Ty4YaliHbIX BeJTMYUH
Yem 0/1ke K HY/TH0 KO3 PUIHMEHT KOPPeIsHH, ...
TeM Oosiblie 3aBUCUMOCTb JPYT OT Ipyra MacCUBOB CTyYalHbIX BeJTMUUH
+TeM MeHbLIe 3aBUCUMOCTb JIPYT OT Jpyra MaCCMBOB C/Ty4YallHbIX BeJTMYUH
TO €CTb 3aBUCMMOCTH JIPYT OT pyra MacCUBOB C/IyYaiiHbIX BEJIUUYHH
TO CylIeCcTByeT KBaJjpaTUUHas  3aBUCUMOCTb Jpyr OT Jpyra MacCCHUBOB
C/Ty4YaliHbIX BeJTMYUH
Cko/1bKO0 K03((puniieHTOB Haf0 HAUTH NIPH JIUHEHUHOMN perpeccum?
OJlvH
+/1Ba
TpH
yeTbipe
DyHKIMSA BBIUMC/IEeHUSI MaTeMaTudeckoro oxxusanns B MathCAD:
+mean
stdev
corr
intercept
DyHKIMS CTAaH/AAPTHOI0 OTKJ/IOHeHHs 3/1eMeHToB MaccuBa B MathCAD:
mean
+stdev
corr
intercept
dynknus Ko3ppunmenta koppensauuu AByx MmaccuBoB B MathCAD:
mean
stdev
+ coIr
intercept
DyHKIMsA AucnepcuM 31eMeHToB MaccuBa B MathCAD:
mean
stdev
corr
+var
®yukiusa ko3¢ duimenT (a) muHeliHoU perpeccur B MathCAD:
mean
stdev
corr
+slope
®yukiusa ko3¢ duiment (b) muueiiHoun perpeccuu B MathCAD:
mean
stdev
corr
+intercept
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Tab6suna 15 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI[HI

Kog n Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHUe (4acTv KOMIeTeHIMN)
WH/IMKaTopa Ha 6a30BOM ypOBHE Ha TMOBBIIIIEHHOM YPOBHE
AOCTHXXEHMSA COOTBeTCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMITeTEeHLIUN «YZIOBJIETBOPUTE/TEHO» «XOpOIIO» «OTJTMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCHMaJIbHOTO Oasyla | MakchMasbHOro basia MaKCUMaJibHOro 6asia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYeT 3HaHUe | JeMOHCTPUPYET OTJINUHOE 3HaHUe
OCHOBHBIX METO/IOB XOopolllee 3HaHUe OCHOBHBIX METO/IOB
MaTeMaTUuueCcKou OCHOBHBIX MeTO/IOB MaTeMaTUuueCcKou
CTaTUCTUKU; TTOHSITUI MaTeMaTUueCcKou CTaTUCTUKU; TTOHSITUM
C/Ty4aliHOM BeJTMUMHBI, | CTaTUCTUKU; MOHATUN C/Ty4aiiHOM Be/TMUUHBI,
V-1 MaTeMaTUuecKoro C/TyyaliHOM BeJTMUMHbI, | MaTeMaTUueCcKoro
~1TTKoc-2
o O’KU/IaHUSI, MaTeMaTUuecKoro O’KU/IaHUSI,
Ocymectssier CpelHeKBapPAaTUUHOTO | OXKUJAHUS CpeiHeKBapPaTUUHOT O
TJlaHMpPOBaHUe U Pez ap A ’ PEA aAp
KOHTDOND OTK/IOHEeHMS; CpeIHeKBaJPAaTUUHOTO | OTK/IOHEeHWUS;
P Ko3(dduieHTa OTKJIOHEHUS; Ko3(dduireHTa
JlesiTe/TbHOCTH TI0
TEXHIECKOM KOppeJIsLiuM, Ko3(dduieHTa KOpPeJISILIUM, TMOrPeIHOCTH
Y TIOTPEIIHOCTU BbIOOPKY; | KOPPeSIUH, BBIOODKUY;
00CTy>KMBaHUIO U
OMOHT METO/IOB BLIUKC/IEHUSI B | TOTPEIITHOCTH BbIOOPKH; | METOZIOB BHIUMC/IEHUS B
P Y MathCAD; Ha 6a30BoM | MeTozioB BbiuucieHusi B | MathCAD;
obopyoBaHus N
HoACTaHLii YPOBHE MOJKET MathCAD; crocobeH C BBICOKOM
» OCYILeCTBJISITh CaMOCTOSITEJIbBHO MOXKET | CTeIeHbI0
3JIEKTPUUeCKUX
ceTeit TJlaHMpPOBaHUe U OCYILeCTBJISITh CaMOCTOSITe/IbHOCTU
KOHTPOJIb TJlaHMpPOBaHUe U OCYILeCTBJISITh
JlesiTe/TbHOCTH TI0 KOHTPOJIb [IeATeJIbHOCTH | IJIaHWPOBaHWe U KOHTPOJIb
TeXHUUYECKOMY 110 TeXHUUECKOMY JlesiTe/TbHOCTH T10

00CTy)KMBaHUIO U
PeMOHTY 000py/J0BaHUSsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

00CTy>)KMBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3JIEKTPUUECKUX CeTeil

TEXHUUECKOMY
00C/Ty’)KWBaHUIO U PEMOHTY
obopyioBaHusI TIOACTaHI[UI
3JIEKTPUUECKUX CeTel

Moayab 14. «Paabi»

KomMmnbroTepHoe TecTUpOBaHuUe

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»
Yuc/10BoM Psiji ONMUCHIBAETCSA KaK:
+a;tax +...tan t...

di-d2-d3-

... dn"

(a1 +a)+t(az—aq) + ...
arl +a? +ad—adt+ ...
YucioBoM psiji Ha3bIBaeTCs CXOSAIIUMCS, eC/IN:
+ CyMMma MepBbIX (N) ero 4ieHOB MPU N — 0 UMeeT MpeJe
CyMMa MepBbIX (N) ero 4ieHOB paBHa HYJIIO
CyMMa TepBbIX (N) ero 4ieHOB CTPEMUTHCS K 6eCKOHeUHOCTH

CyMMa IepBbIX (N) MeHbllle Hy/Is
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YucioBoM psiji Ha3bIBaeTCsl PacxosaIMCs, eC/Iu:
+ CymMMma MepBbIX (N) ero 4ieHoB MPU N — 0 He UMeeT Ipe/era
CyMMa MepBbIX (N) ero 4ieHOB paBHa HYJIIO
CyMMa TepBbIX (N) ero 4jieHOB CTPEMUTHCS K 6eCKOHeUHOCTH
CyMMa MNepBbIX (N) MeHbILIe HYJIs
HHTerpanbHbIi npu3Hak cxogumoct Komm:
+psifi C TIOJIOXKUTE/NbHBIMU YOBIBAIOLMMU UleHaMHM CXOJUTCSI WKW PacXOJuTCS,

+00
eC/T CXO/IUTCS WK PACXOAUTCS HeCOOCTBEHHBIN MHTerpast J' f(x)dx
1
psizi cxoauTtcs ecy f(X) — HempepbIBHO yObIBatoItjasi (QyHKIIMS
psizi cxoauTtcs ecy f(X) — HempepbIBHO Bo3pacTarolriasi (GyHKIUS
psii cxoautces ecyu f(X) — mosioxkuTesnbHast GyHKIUS
IIpusHak cxoaumoctu Jdanamobepa:

eC/IU psifi C MOJIOKUTE/IbHBIMU WIEHAMH ai, ..., an CPaBHUTH C JPYTUM psAfoM by,
..., Dn, KOTOPBIM PacXOJUTCSA, TO PaCXOJUTCS U PSif, a

eC/IU psifi C MOJIOKUTE/IbHBIMU WIEHAMH ai, ..., an CPaBHUTh C JPYTUM psAAoM by,
..., Dn, KOTOPBIN CXOAUTCS, TO CXOJUTCS U PSJ, a

eC/IU psifi C MOJIOKUTe/IbHBIMU WIEHAMH ai, ..., an CPaBHUTh C JPYTUM psAfoM by,

..., bn, CXOAUMOCTb WM PacXOJUMOCTb KOTOPOI'O M3BECTHA, TO €C/M MPU HEeKOTOPbIX
a,>b, psp b cxoauTcs, TO CXOOUTCA U Psif, a
+ec/1y psifi C MOJI0KUTE/IbHBIMU U/IeHaMU ai, ..., an CPaBHUTH C IPYTUM psiZioM b,
..., bn, CXOAMMOCTb WM PacXxoJUMOCTb KOTOPOI'O M3BECTHA, TO €C/M NMPU HEeKOTOPbIX
a, <b, psf b pacxoguTcsi, TO paCXOAUTCS U psf a
YTo M0XXHO UCN0/Ib30BaTh B KauecTBe psijia b g1 cpaBHenus c psagom a?
apudMeTUUeCKyt0 MpOrpeccuto
+reoMeTpUYeCcKyo MpOorpeccuto
CTEeIeHHOU PSiJ,
3HaKOuYepeyIOLIUNCS Psif
Korpga CXO0UTCA U PacxofuTcs reoMeTpuyeckKas nporpeccust

l+g+q° +q° +...:zq" ?
n=0

npu g>1 cxopurcs, a rpu q<1 — pacxopurcs

nipu >0 cxogurcs, a ripyu <0 — pacxogurcs

+npu <1 cxogurcs, a npu =1 — pacxoaurcs

nipu q<0 cxogurcs, a ripyu =0 — pacxogurcs
3Hakouepeyomuiics pa/j (C YieHaMHU pa3HbIX 3HAKOB) UMeeT BU/|:

a,=a,+a,+a;,+a,.+a

n

DM 1M

Q

=4, —0, — Ay —a,...—a,

=
i

2 2 n
a,=a, —a,+a;, —a,..ta

n

NgE

n=1

0

Zan =a;—a, ta;—ay..ta,

n=1

=+
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3HaKouepeyOUIHICS Ps/| HA3bIBAETCA aDCOTIOTHO CXOASIIUMCS, eC/IH:
+CXOIUTCS PSifi, COCTaB/IeHHBIA U3 aOCOMOTHBIX 3HAUEHUM ero uieHOB
CXOJUTCS PsAZi, COCTaBJIEHHBIN U3 MOJIO)KUTE/IbHBIX €ro U/IeHOB
CXOJUTCS PsAZl, COCTaB/IEHHBIM U3 OTPULIATE/IbHBIX €r0 YIeHOB
pPacxXoAuTCs psiji, COCTaBIeHHbIN 13 aOCOMOTHBIX 3HaUEHUH ero UJeHOB

ITo npu3Haky JlelOHUIIA 3HAKOYePeAYIOLIUACS PSAJ, CXOAUTCS, eCJIH:
BBITOJIHAIOTCA [1Ba yCI0BuUs: al <a2<a3 v nipefen lima, =0

n—o

+BBINIOJIHAIOTCS ABA YC/IOBUSL: a, > a, > a, >... n1pejesn lima, =0

n—o

BBITO/THAIOTCA [iBa YC/IOBUA: a, > a, >a, >... © 1peaes lima, >0

n—o

BBITOJIHAKOTCA [1Ba yCI0BUS: al <a2<a3 v ripefen lima, <0

e
Yto Ha3biBaeTcs (PyHKIMOHA/IBLHBIM PAAOM?
+psifi, WieHbl KOTOPOTO SIBSIFOTCS (DYHKLIUSIMU OT TIepEMEHHOM X
psiJl, WieHbl KOTOPOT'O SIBJISIFOTCH KBaJpaTUUHBIMU (DYHKLIUSIMU OT [ePeMeHHOM X
psiJl, WieHbl KOTOPOT'O SIBJISFOTCS JTMHEMHBIMU (DYHKLIUSIMU OT [ePEMEHHOM X
psiJi, 4ieHbl KOTOPOTO SIB/ISFOTCS KyOruecKUuMU (QyHKLIMSIMA OT TiepeMeHHOM X
Kakoii 001uii BU/| UMEIOT CTelleHHbIe PA/bI?

Za x—x, 2"
n=0
0
Za x—x, )3

n=

0
+ia X Xo —a0+a1-(X—X0)+a2-(x—x0)2+...
n=0

Za (x—x, 4

n=0
Uro Ha3biBaercs psajgoM Teiinopa?

+f(a) + ()( —a)+ "()( —a)’ +..+
I

(x—a)" +...

f"(a)
|

fla)+

)f”()z( a)’ + .+—fn('a)2(x—a)"
n:

f(a) +%3(x—a) +%3(3¢—a)2 +...+%3(x—a)"

f(a)+#4(3¢—a)+%4(x—a)2 +...+fn—('a)4(x—a)"

Korpa o0yger cxopurcs psaj Teiiopa?
TOJIbKO TIPU TeX 3HAueHHUsX X, MPU KOTOPbIX OCTAaTOYHbIA 4ieH Rn (opmysibl
Telopa npy N — °© CTPEMUTCS K MUHYC efiuHuLe limR, =—1.
n—o

+TOJIBKO TPU TeX 3HAUeHHUsX X, NPU KOTOPbIX OCTaTOUHBIM uieH R, ¢opmysbl
Telopa npy n — % CTPeMUTCS K HYJIFO lim R, =0.

n—oo
TOJIbKO TIPU TeX 3HAueHHUsX X, MPU KOTOPBIX OCTAaTOYHbIA 4ieH Rn (opmysibl
Telopa npy n — °© CTPeMUTCA K eauHuLie limR, =1.

n—o
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TONBKO TMPHU TeX 3HAUeHMsX X, MPU KOTOPBIX OCTAaTOUYHBIM wieH R, dhopmyJibl
Teiiniopa npy n — o Oosibliie Hy/s limR, =>0.

e
Korpa psap Tennopa npeBpamjaercs B psij, Makiopena?
+korga a=0
korza a>0
korza a<0
Korga a>1
YT0 MOXKXHO Ae/iaTh C JBYMA CTelleHHbIMH psAjgaMu?
+TI0U/IEHHO CKJ/1a/IbIBaTh Y YMHOKaTh
MOY/IEHHO [1e/TUTh
MOY/IEHHO BBIUMTATh
TIOY/IEHHO 00BheINHSTh
YTo MOXXHO fie/1aTh CO CTeNeHHbIM PSAOM B HHTepBaJie ero CXo0JuMoCTH?
+TI0U/IEHHO UHTErpUpPOBaTh U AudPepeHLpOBaTh
MOY/IEHHO BO3BOJUTH B CTENEHb
MOY/IEHHO BBIUMTATh
TIOY/IEHHO 00BheINHSTh
Kakou psj iB/iseTcs pa3iokeHueM sin(x)?

2n-1
X

;(_1)2"- (2n-1)

2n-1
X

+;(_1)n_] (2n-1)

n—1

m 2

13! S
;( ) (2n-1)
m 2n—1
> (-pa =

o (2n-1)
Kakoii psijj siB/isieTcsi pa3/ioxKeHuem cos(x)?

m n 2n
1+2—(_1) )

= (2-n)

IIpu3Hak, He AB/IAIINNUCA MPU3HAKOM CXOANMOCTH psAja:
WHTerpasibHbIN rnpusHak Kot
nipu3Hak [annambepa
nipu3Hak JlelibHUIIa
+ npusHak PyHre-Kyrra
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Tabmuna 16 — Kpurepun oneHKu chopMHUPOBAHHOCTH KOMIIETEHIMIA

Kog u Kputepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (4acTM KOMIeTeHLMN)
VHJUKaTopa Ha 6a30BOM ypOBHe Ha MOBbIIIIEHHOM YPOBHE
AOCTHXXEHMSA COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «y[I0BJIETBOPUTE/ILHO» «XOpOIIO» «OTJTMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIH) MaKCUMaJibHOr0 6asia MaKCUMaJibHOT0 Hasia MaKCUMaJibHOr0 6asia
CryneHT CryzneHT neMmoHcTpupyeT | CTyJeHT [JeMOHCTpUpYeT
JIEMOHCTPUPYET 3HaHUe | XOpolllee 3HaHUe OTJIMYHOE 3HaHue
OCHOBHBIX METO/IOB OCHOBHBIX METO/I0B OCHOBHBIX METO/I0B
BBIYKCJIEHUS C BBIUMCJIEHUS C TIOMOLLbI0 | BBIUMC/IEHHUS C TIOMOILIbIO
TOMOLLbIO PSIZIOB; PSI10B; TTOHATUA PSIZIOB; TIOHSITUMN
MOHATUM CXOJALIMUCI U | CXOISALIMICA U CXOSALLMNCA U
N-1nKoc-2 pacxXofsuics psg; pacxXoJsALMICS pAf; pacxoJsALMICS pAf;
Ocy1uecTBasieT | NPYU3HAKOB CXOAMMOCTY; | IPU3HAKOB CXOAUMOCTH; MPU3HAKOB CXOAUMOCTHY;
MJIaHUPOBaHUE U | 3HAKOYepeAyIOLXCs, 3HaKOuepe yOLHXCS, 3HaKOuepe yOLHXCS,
KOHTPO/Ib (YHKLMOHAIbHBIX U (YHKLMOHAIbHBIX U (yHKLIMOHAIbHBIX U
JlesITe/IbHOCTU 110 | CTeNeHHbIX PSJOB; CTereHHbIX PSZIOB; PAZOB | CTeNEeHHBIX PS/IOB; PSLOB
TexHU4Yeckomy | pszoB Telisopa u Tetlinopa u MaksiopeHa; Tetlinopa u MaksiopeHa;
o0cny>kuBaHuio U | MaksiopeHa; MeTO/I0B MeTO/IOB BbIUKC/IEHUS B MeTO/IOB BbIUKC/IEHUS B
PEMOHTY BbIUMC/IEHUS B MathCAD; MathCAD; crioco6eH ¢
obopyzaoBanusi | MathCAD; Ha 6a30BOM | CaMOCTOSITE/IbHO MOKET BBICOKOU CTeTeHbI0
MO/ICTaHLMI YPOBHE MOXXET OCYILIeCTBJISATh CaMOCTOSITE/IbHOCTU
3/IEKTPUYECKUX | OCYLLeCTBIISTh NJIaHUPOBaHUE U OCYILIeCTBJISATh
ceTei NJIaHUPOBaHUE U KOHTPOJIb [1eiTeIbHOCTH NJIaHUPOBaHKE U

KOHTDOJTb [1esiTeTbHOCTH
10 TEXHUUECKOMY
00CTy>KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

10 TEXHUUECKOMY
00CTy>KUBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

KOHTDOJTb [1esiTeTbHOCTH
10 TEXHUUECKOMY
00CTy>KMBaHUIO U
PeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

2 OOEHNBAHMUME ITMCBMEHHBIX PABOT CTY/JIEHTOB

OueHuBaHHe MMCbMEHHBIX PadoT CTY/eHTOB,
He perjiaMeHTHPyeMbIX y4eOHbIM IJIaHOM

NuaguBuayvananHoe gjoManiHee 3aganue (MU/13)

BapuaHmbl 3a0aHus

1. UnTepnosiupoBanue GpyHKiumn
1. lnTeprnionpoBaHue TabMUUHBIX (QYHKLIUM.

2. [TonyunTs UHTEPNIOMUPYIOLIYIO (YHKLIMIO HA OCHOBe MaTpuLibl BanzepMoH/a.
3. [TonyunTh UHTEPHOMPYIOLIYIO (PYHKIIMIO HAa OCHOBe MHOTOY/IeHa JlarpaHka.
4. TTomyunTh MHTEPHOIUPYIOLIYIO (DYHKIMIO HA OCHOBE MHOrouieHa HeroToHa.
5. [TonyunTh UHTEPNOMPYIOLYIO (PYHKIIUIO Ha OCHOBE CIJIaiHOB.
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2. O0paboTKa YIKCIepuMeHTA/IbHBIX JaHHBIX
1. ObpaboTKa sKCrieprMeHTa/IbHbIX JaHHbIX. MeTo/] HAUMeHbIIINX KBa/ipaToB.
2. [TonyuynTh IMHEKHYO aMpPOKCUMHUPYIOIIYIO (PYHKIHIO.
3. [TonyunTh KBa|paTUUHYIO alpPOKCUMHUPYIOLIYIO (PyHKLIUIO.
3. PemieHue He/TMHEMHbIX YPaBHEHUM C 0/JHOM MepeMeHHON
1. MeTopp! pelieHrs HeJIMHEMHBIX YPAaBHEHUM C OJHOW ITepeMeHHOMU.
2. PeliuTh He/MHEKWHOe ypaBHEHHWE C OJHOM IepeMeHHOM MeTO[OM I0JIOBUHHOTO
Jie/ieHus..
3. Pelunth He/lMHEMHOE ypaBHEHWeE C OJHOM ITlepeMeHHOM MeTOZO0M IPOCTOW UTepaLUH.
4. PemieHue cucTeM JIMHEMHbIX yPaBHEeHUU
. MeTozb! pelieHUs1 CUCTEM JIMHEUHBIX YPaBHEHUN.
. PemmuTh cucTteMy TMHEMHBIX YpaBHEHUM MaTpPUYHBIM MeTOZOM.
. PemmmuTh cucTteMy MHeMHBIX ypaBHeHMH MeTogoM ["aycca.
. Peluth cucteMy MHENHBIX YpaBHeHUNM MeToZoM ['aycca-3elizens.
5. PemieHue cucTreM He/IMHENHBIX yPaBHEHHHU
. MeTozpb! pelieHUs1 CUCTEM HeJIMHENHBIX YPaBHEHUM.
. PelinTh cricTeMy HeJIMHEMHBIX YPaBHEHUM MeTOZ0OM MPOCTOM UTepaLvu.
3. Pelunth cucTteMy He/IMHEWHBIX ypaBHeHWNW MeTooM HbroTOHa.
6. /InHeliHOe MPOrpaMMHUpOBaHMe
1. JIunertHOe IpPOrpaMMUpPOBaHHUE.
2. Pelnts 3ajjauy JIMHEMHOTO TIPOrPaMMUPOBAHUSL CUMIUIEKC-MeTOZ,0M.
3. PeluuTh 3ajjauy TMHEMHOr0 MPOrpaMMUPOBaHUsI MCII0Jb3Ys NpuaokeHue B Excel.
7. Ilock MUHUMYMaA (PYHKIIUM OJJHOH MepeMeHHOM
1. MeTop! morMcka MUHUMYMa (PYHKIIMM OJJHOM MepeMeHHOM.
2. HalitTh MUHMMYM (YHKLIMW OJHOW NepEMEHHOM MEeTO/[OM TOJIOBUHHOTO JIeJIeHHSI.
3. Halith MuHMMYyM (yHKLIMW OZHOW NepEMEHHOM MEeTO/JOM CKaHUPOBAaHUSI.
8. ITorick MuHUMYyMa (PyHKIIUM HECKO/IbKHUX NepeMeHHBbIX
1. ITorick MuHUMYyMa (QYHKLIMHA HECKOJIbKUX NepeMEeHHBIX.
2. Havith MUHUMYM (QYHKLMA HECKOBKUX TMEepPEMEHHBbIX METO/IOM «IOKOOPAWHATHOIO
CILyCKa».
3. Halitu MuHMMYyM GYHKUMA HECKOJbKUX TepeMEHHBbIX MeTO/0M «CKOpeWIlero
CILyCKa».
9. Yucnennoe guddepennupoBanue PyHKIHY, 3a{aHHOH Tab/IMUHO.
. ChopmynupoBats 3a/jauy Korm
. Petnth auddepeHianbHOe ypaBHEHME aHATUTUUECKUM METO/IOM
. Petinths auddepeHLvanbHOe ypaBHEHME YMCTIEHHBIM MEeTOL0M
. Peruth auddepeHuvanbHOe ypaBHeHMe rpauyeckKuM MeTO0M
10. YucneHHoe nHTerpupoBaHue pyHKLIUH, 3aaHHOM Ta0/IMUHO
1. Pelinth MHTerpanbHOe ypaBHeHHe aHAJIUTUYECKUM MeTOZ0M
2. Pelnth UHTErpasibHOE YpaBHEHUE YUC/IEHHBIM MeTOZ0M
3. PelunTh uHTErpanbHOe ypaBHeHME rpa(uuecKuM MeTOI0M
11. Pemrenue 00bIKHOBeHHbIX AU PepeHaNIbHBIX yPaBHeHUI 1I€PBOro MOpsgKa
1. PelreHre 06bIKHOBEHHBIX AU PepeHIMPOBaHHbBIX YpaBHeHHI MepBOro Mopsifka.
2. Periiith 00bIKHOBEeHHOe AW depeHLIMPOBaHHOe ypaBHEHHe TepBOro TopsKa MeToJoM
Junepa.

A WNR

N =

A WNRF
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3. Periith 00bIKHOBEeHHOe AW depeHIIMPOBaHHOe ypaBHEHHe TepPBOro Topska MeTooM
Ounepa —Komm.
4. Petmth 0ObIKHOBeHHOe AU depeHIPOBaHHOE YpaBHEHKHe TepBOro Mopsika MeTO[0M
Pynre- Kyrtra.
12. YpaBHeHMA B YaCTHBIX IIPOU3BOAHBIX
1. Peuits ypaBHeHUe MeTo[0M PyHre-Kytra.
2. Pemiuth ypaBHeHue B MathCAD
13. MaremaTrnueckasi CTaTUCTHKA
1. MaTemaThueckasi CTaTUCTHKA. [IOHSATHS TeHepaJTbHOM COBOKYITHOCTH U «BBIOODKU».
2. Bblunc/MTe MaTeMaThuyecKoe OKWJaHWe, CpeJHeKBaJpaThuecKoe OTKJIOHeHWe U
KO3 dULMeHT Bapyaliuu [IJis1 «BbIOODKN».
3. Ha'Tu MHeHy10 perpeccuto C/ly4anuHbIX BeJIMUKH.
4. HaiTu KO3(pPpULMeHT KOppe/siiy CTy4YalHbIX BeJIMYMH.
14. Papapl
. MaTemaTnueckue psigbl.
. [Ipy3HaKku CXO4MMOCTH U paCXOAUMOCTH pPsfa.
. DyHKIMOHA/IbHBIE PSAJBIL.
. CrerneHHble psALBbL.
. Pap Tennopa u psag MakiopeHa.
. [IpumeHeHue psiIOB AJis1 TPUOIVPKEHHBIX BBIUMC/IEHUH.

AU AN WN -

MakcuMaibHasA oneHKa — 10 0a/ioB.
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Tab6suna 17 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI[HI

Kog u KpuTepuu orjeHMBaHUsS CPOPMUPOBAHHOCTH KOMTIETEHLIU
Ha¥MEeHOBaHUe (4acTv KOMIETEeHITHH)
WHAUKaTopa Ha 6a30BOM ypOBHe Ha TTOBBLIIIIEHHOM YPOBHE
JOCTH)KeHUs COOTBETCTBYET OLleHKe COOTBETCTBYET OLleHKe COOTBETCTBYET OLleHKe
KOMIIETeHIUH «yIOBJIETBOPUTEILHO» «XOPOLIO» «OTJIMUHO»
(uactn 50-64% ot 65-85% ot 86-100% ot
KOMITeTeHLIUM) MaKCUMaJILHOT0 0asia MaKCUMaJILHOT O Oasia MaKCUMaJILHOTO 0asia
CTy/ieHT, B OCHOBHOM, CTyIeHT X0pOIIIo CTy/leHT OTJUYHO
BJIajieeT MaTepUasoM 10 | BjIafieeT MaTepUaioMm, BJIafieeT MaTepyUasioM,
TeMe, 3a/laHHe BBITIOJHU/ | BBITIOJHWI 3a/laHKE B BBITIO/THHJI 3a/IaHHE B
JI0 KOHIIa CeMecTpa, TIpU | CPOK U B TIOJTHOM CPOK U B TIOJTHOM
BBITTO/THEHUH 3a/JaHUST obBeme, mpu obweme, mpu
HCIIOJIL30BaJI ITakeT BBITIO/THEHUH 3a/JaHUST BBITIO/THEHUH 3a/JaHUST
MathCAD u UCIIOJIB30BaI Ha YCIIeLIHO UCITO/Tb30BaJl
V-1 Heo0XOMMbIe xopoiiieM ypoBHe rmaker | MathCAD u
= 1TTIKoc-2
Oc ECT];);HET TporpaMMhbI pacuera, HO MathCAD u Heo0XOMMbIe
yim MPUBOJUT HETOUHYIO Heo0XOMMbIe TporpaMMbI pacuera,
TJITaHUPOBaHUE U
KOHTDOJE apryMeHTal1io rporpaMMbl pacueTta , 1o | TOKa3biBaeT r1ybokoe
p TeOopeTHUUeCKUX CYI[eCTBY OTBeYaeT Ha 3HaHue U [TOHUMaHUue
J1esITe/TbHOCTH T10 o
[I0JI0KeHUN MU TOCTaBJ/IeHHBIE BOTIPOCKI, | TeMbI, CAMOCTOSITE/TbHO U
TeXHUUECKOMY
JIOTTYCTHIT HO JIOTTyCKaeT apryMeHTUPOBaHO
00CTy)KMBaHUIO U
MOHT He3HauYuTe/ILHBIe HeTOUHOCTU JlesiaeT TIpaBUIbHbIE
065 OBa{MH ominbku; Ha 6a30BOM (hopMyJIUPOBOK He BBIBO/IbI; CIIOCOOEH C
noszaH it YPOBHE MOKET HCKayKarolue ux BBICOKOH CTeIeHBIO
B OCYIIIeCTBJIATh CoJieprKaHus; CaMOCTOAITe/ILHOCTU
3/IEKTPUUECKUX
o TJITaHUPOBaHUE U CaMOCTOSITE/IbHO MOKET | OCYIIIeCTBJIATh
KOHTDO/Ib [IeITeTbHOCTH | OCYII[eCTB/ISTh TJITaHUPOBaHUE U

10 TEXHUYECKOMY
00CTy>KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTeil

TJITaHUPOBaHUE U
KOHTDOJTb [1esiTeTbHOCTH
10 TEXHUUECKOMY
00CTy)KMBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

KOHTDOJTb [1esiTeTbHOCTH
0 TEXHUUECKOMY
00CTy>KMBaHUIO U
pPeMOHTY 000py/J0BaHUSsI
MOACTaHLUN
3JIEKTPUUECKUX CeTeil

3 OITPEJJE/IEHUE PE3YJ/IbTATA

IMPOMEXYTOUYHOM ATTECTAILIUA

dopMa NpOMeKyTOUHOM aTTeCTalvy 10 AUCLUIUIMHE SK3AMEH.

OLEHOYHBIE MATEPUAJIbI 1 CPELICTBA [1JId ITPOBEPKU
CO®OPMHNPOBAHHOCTY KOMITETEHIIU

ITKoc-2. Cioco0eH oCymiecTB/IATH IVIAHMPOBaHNEe U KOHTPOJIb JeATe/IbHOCTH
M0 TeXHUYeCKOMY OO0C/IYy)KMBAaHHI0O M PEMOHTY 000pyA0OBaHUS MNOJACTAHLIUH
3/IEKTPUYECKHUX CeTeu.
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3aiaHusA 3aKPBITOro THUIIA

BbiGepume HeCKO0/1bKO Npasu/bHbIX 6apUAHNOs omeema

1. Kakue paBa MeTo/|a NMPUMEHAIT MNPHU PelleHUH CUCTeM HeJTUHEeHHbIX
yPaBHEHHH.
+ metog ["aycca
+ meTto[, 3euzens
Metoz, Jlartaca
Metos Dypbe

Bbibepume 00uH npasu/ibHbIll @ApUAHmM omeema:

2. B KakoMm /juana3oHe u3MeHseTcsaA Ko3(pPuiueHT Koppesaiuu.
+or-1p101

oT -2 10 2

oT -3 710 3

oT -4 o 4

3ajaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymbliil omeem HA 60NPoc

1. B uem 3ak/l0uaeTcs MeTOJ NPOCTON UTEpPALMU MPH pellieHUH YPaBHeHU?

IMpasunbHbili omeem. MeTo/ TPOCTONW WUTepaldyd 3aK/IOUaeTCs B TOM, UTO Ha
KKJOM uTepalMi KOPeHb ypaBHEHMsI paBeH camMol (YyHKLUMMA Ha TNpebiAyLiei
UTEepaLUH.

2. UYro Ha3bIBaeTCs UHTEPNOIALUOHHON pyHKIMeN?

[IpasunbHbili omeem. VIHTepPNOSLMOHHON (QYHKLMel HasbiBaeTcs (QyHKLWS,
KOTOpasi MPOXO/IUT uepe3 BCe TOUKH 3a/]JaHHOM TabuuHON (DYyHKIUH.

3. Uro Ha3bIBaeTcs annpoKcuMupywomen GpyHknuen?

IMpasunbHbili omeem. AnmpokcuMupylolieid GdyHKIMel Ha3bBaeTcsl (GYHKIHS,
KOTOpasi MNPOXOAUT C HAUMEHBIIMMM pacCTOSHUSIMU [O BCeX TOUeK 3a/laHHOMN
TabIMYHON PYHKIUHU.

4. Yemy paBHa NpPOU3BOJHAA B TOUKAX 3KCTPpeMyMa (PyHKIMHU?
IIpasuabHblil omeem. B TOUKax 3KCTPeMYMOB (DYHKLIMK TIPOM3BO/HAs paBHA HYJIIO.

5. B uem 3ak/Ir0o4yaeTcss MeTOj, NMOKOOPJMHATHOI'0 CIIyCKa IPH HaXO0XAeHUU
MHHMMYMa (PyHKIJMY MHOTHUX NepeMeHHbIX ?

IMpasunbHbili omeem. MeTop 3aK/iOuaeTCs B TOM, 4YTO Ha Ka)K[OM IIare
M0OYepeHO UAET IBU)KEeHHE B/I0JIb BEKTOPOB Mapasule/ibHbIX KOOpAUHATaM (PYHKLMH.

6. B ueM 3aK/il0UaeTcsi MeTO/, HAUCKOpeHIlero crycka NHpU HaxO0XXJAeHUH
MHHMMYMa (PyHKIIMY MHOTHUX NepeMeHHbIX?
IMpasunbHbili omeem. MeTop 3aK/lOuUaeTCs B TOM, 4YTO Ha Ka)KJOM IIare

51



M0OYEepeIHO WJET ABWKEHHE BJ0JIb BEKTODOB MepIeHUKYJ/ISIPHBIX JUHUSIM YDOBHS
(GyHKLUU.

OxkoHuaTe/nbHbIe  pe3ynbTaTbl  00ydeHuss (GpopMUpOBaHHSI  KOMII@TEHIIHI)
OTIpeiesIsitOTCSl TIOCPe/ICTBOM TepeBojia 0asijioB, HabpaHHBIX CTY/JEHTOM B Tpoliecce
OCBOEHUSI JVCLIUIIIUHBI, B OLIEHKHU:

— 6a30BbBIN YpOBeHb CHOPMUPOBAHHOCTH KOMIIETEHI[UM CUMTAETCS JOCTUTHYThIM,
ecnu pe3ynbTaT OOyueHHSI COOTBETCTBYeT OILIeHKe «yZoB/eTBOpUTeNbHO» (50-64
PeUTHHTOBbIX OassioB);

— TMOBBIIIEHHBIM  YPOBEeHb  C(POPMUPOBAHHOCTHM  KOMIIETEHIIUM  CUMTaeTCs
JOCTUTHYTBIM, €C/IU pe3ysbTaT 00yueHusi COOTBETCTBYeT OLieHKaM «xopoio» (65-85
PEUTUHTOBBIX 0asuioB) U «OTIUUHO» (86-100 peMTUHrOBLIX OasioB).

4 TIOPSIZIOK IIPOBEJJEHUA ITIOBTOPHOM
ITPOMEXYTOUYHOM ATTECTAILIUA

@OoH/, OLEHOYHBIX CpPeACTB [Ji IIPOBeJileHHsT IIOBTOPHOW IPOMEXYTOUHOH
aTTecTalii (OPMUPYETCS M3 YMC/Ia OLEHOUHBIX CPeACTB MO TeMaM, KOTOpble He
OCBOEHBI CTY[€HTOM.

IIpumeuaHue:

[ononHuTebHble  KOHTPOJIbHbIE  UCIIBITAHUS MPOBOJATCH  [JIsl  CTYZEHTOB,
Habpapmmx MeHee 50 0OamioB (B coOOTBeTCTBUMU C «[lo/lo)keHHeM O MOAY/IBHO-
PEUTUHTOBOM CUCTEMEY).

Tab6suna 18 — Kpurepun oueHKH c)OpMHPOBAHHOCTH KOMIIeTeHI[HI

Kop v HauMeHoBaHue Kputepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
UHIWKATOPa JOCTIKEHUA (yacTM KOMIETeHLIUH)
KOMITeTeHLM (YacTu Ha 6a30BOM ypOBHe
KOMITETEeHLINH) COOTBETCTBYET OL|EHKE «YyJOB/I€TBOPUTE/ILHO»

50-64% oT MakcuMaJsbHOro basia

CTyZeHT [eMOHCTpUpYeT 3HaHHe MeTO/I0B: UHTepIIOJIMPOBaHUS
byHKIMH, 00pabOTKM 3KCIIepUMeHTa/IbHBIX JAHHBIX, PellleHus
HeJTMHeNHbIX YpaBHEeHHH C O/IHOM TlepeMeHHOM, pellleHus] CUCTeM
JIMHEeWHBIX U CUCTeM HeJIMHEeWHbIX YpaBHEeHUM, TUHeHHOT 0
MpOrpaMMHPOBaHUs, TTIOMCKA (PYHKLIMM OIHOM M HECKOJIbKUX
nepeMeHHbIX, AuddepeHIPOBaHUS ¥ UHTEr PUPOBAHUS TaOJTUUHBIX
¢byHKUMH, pellieHUs1 0ObIKHOBEHHBIX AnddepeHIaTbHbBIX
ypaBHEHUH, pellleHHs] YypaBHEHUM B UaCTHBIX POU3BO/JHBIX,
MaTeMaTUueCKOW CTaTUCTUKH, BEIUUC/IEHHUS C TIOMOILbIO PSIZIOB;
CaMOCTOSITeJIbHO MOXKET OCYILIeCTB/ISITh TIJIaHUPOBaHWe U KOHTPOJIb
JIeSITe/TIbHOCTH 110 TEXHUUECKOMY 00CTY>KMBAHHIO U PEMOHTY
000py/IoBaHUs TIO/ICTAHIUM 3/IEKTPUUECKUX ceTel

NO-1nkoc2 OcyiuecTsisieT
TJIaHUPOBaHWe Y KOHTPOJTb
JieATeIbHOCTH T10
TEXHUUECKOMY
00C/Ty’)KWBaHUIO U PEMOHTY
obopyioBaHusI TIOACTaHI[UI
3JIEKTPUUECKUX CeTel
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