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IMacnopt ¢oHAA OLIeHOYHBIX CPe/ICTB

Taouna 1

dopmupyeMsble

O1ieHOYHbIE

Mogyib JUCLUIIHEI KOMITeTEeHLIUU MaTepuaJbl KomuecTBo
WU UX YacTU Y CpeJCTBa
NupuBuyansHOe 5)
VuTeprnionvpoBanue QyHKLNMA JloMalllHee 3a/jaHue
TectrpoBaHue 20
WNupvBupyansHoe 3
O6paboTKa 3KcrepuMeHTaTbHbIX AMBIAY
JlOMalllHee 3aJjaHue
JAHHBIX
TectrpoBaHue 20
. VupuBuayansHoe 3
Perienue He/mMHEMHBIX
o o o JlOMalliHee 3aJjaHue
yPaBHeHU! C OJHOU NepeMeHHOM
TectrpoBaHue 20
. VupuBuayansHoe 4
Pemenue crcreM TMHEUHBIX
o JlOMalllHee 3aJjaHue
ypaBHeHUM
TectrpoBaHue 20
. NupuBrayansHOe 3
Perienue crucreM HelMHEWHBIX
o JlOMalllHee 3a/jaHue
ypaBHeHUM
TectrpoBaHue 19
NupuBrayansHOe 3
JIuHeitHOe NporpaMMHpOBaHUe JlOMalllHee 3aJjaHue
TBJISITh
OCYLLECTBL NupuBrayansHOe 3
[Tonck MuHUMYMa (PyHKLIHN NJIaHUPOBaHKUE U
OJIHOM TepeMeHHON KOHTDOJTb IEATENMbHOCTH | ' m i roe JAAAHHE
poib A TectrpoBaHue 19
110 TEXHUYECKOMY - 3
HJUBUAYyanbHOe
[Tonck MuHUMYMa (PyHKLIAN 00C/Ty’KWBaHUIO U AUBILY
6 JlOMalllHee 3aJjaHue
HEeCKOJIbKMX [TepeMeHHbIX pPeMOHTY 000py/J0BaHUsI
. TectupoBaHue 21
MO/ICTaHLMI
YucnenHoe 9/IeKTPHUECKUX ceTeil WupuBuayansHoe 4
ImbdepeHLIMpoBaHue (QYHKLUH, JlomMalllHee 3a/jaHye
3aJJaHHOM Tab/IMUHO TecTupoBaHue 5
NupuBrayansHOe 3
YuceHHOe UHTerpupoBaHue
o JlOMalllHee 3aJjaHue
byHKLMH, 3a[aHHOW TabIMYHO
TectupoBaHue 5
PerieHrie 06bIKHOBEHHBIX VupuBuayansHOe 4
I depeHIMaIbHBIX ypaBHEHUN JlomMalllHee 3a/jaHye
[1epBOro rnopsjgka TectupoBaHue 5
WNupvBupyansHoe 2
YpaBHeHHs B UaCTHBIX AMBHIAY
JlOMalllHee 3aJjaHue
TIPOM3BOHBIX
TectupoBaHue 5
VupuBuayansHoe 4
Matemarnueckasi CTaTUCTUKA JlOMalllHee 3aJjaHue
TectrpoBaHue 20
NupuBrayansHOe 6
Psppr JlOMalllHee 3aJjaHue
TectrpoBaHue 20




1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JVMBbIE

JI/I OOEHKU 3HAHUM, YMEHUI U HABBIKOB JIEATE/IbHOCTHU

B ITPOIECCE OCBOEHMSA JUCLIUII/IMHBI

Tabuna 2 — @opMupyemMble KOMIETeHI[UH

Kopg u OueHouHbIe
Kop v HaMeHOBaHMe UHMKaTOpa AOCTW)KEeHNsI KOMITeTeHLIUN
HavMeHOBaHue MaTepuaJbl
(yacTM KOMIEeTeHLIMH)
KOMITeTEeHLIUU Y CpeJiCTBa
1 2 3
NuTtepnoupoBanue GyHKIUN
N-1nkoc2 OcyljecTBsieT iaHUpPOBaHUE U KOHTPOJIb Miecﬂg’;poiiiﬁ%e
JieATeILHOCTH TI0 TEXHUYeCKOMY 00C/Ty>KUBaHUIO M PEMOHTY ’zOME’quZHee
000py/Zi0BaHUsI TIOACTAHLIUM 37IeKTPUUeCKUX ceTei 3a/1aHMe
O0padoTKa IKCIEPUMEHTATbHBIX JAHHBIX
N-1nkoc2 OcyljecTBsieT IilaHUpOBaHUE U KOHTPOJIb MTeCTHPOBaHHe
HJUBUJYyanbHOe
JeATeIbHOCTH TI0 TEXHUYeCKOMY O0C/Ty>KUBaHUIO M PEMOHTY ’iOMéqHZHee
000py/Zi0BaHUsI TIOACTAHLMM 37IeKTPUUeCKUX ceTei 3a/1aHMe
PelieHye He/IMHEWHbIX YPaBHEHUH C OAHOM MlepeMeHHOM
N-1nkoc2 OcylyecTBisieT IiaHUpOBaHUE U KOHTPOJIb Miecﬂg?/lpoziiﬁ%e
JeATeIbHOCTH TI0 TEXHUYECKOMY O0C/Ty>KUBaHUIO M PEMOHTY ’iOMéqHZHee
000opy/Zi0BaHusI TIOACTAHLIMM 37IeKTPUUeCKUX ceTei 3a/1aHMe
PeiueHne cucreM JIMHEHHBIX YPaBHEHUH
[TKoc-2.
TectupoBaHue
Criocoben NO-1nkoc2 OcylecTssieT rylaHUpOBaHye U KOHTPOJIb VIHAMBIIVATEHOE
OCYILIeCTBJISATh JeATeIbHOCTH TI0 TEXHUYeCKOMY O0C/Ty>KUBaHUIO U PEMOHTY A OMfquee
NJIaHUPOBaHUE U 000py/Zi0BaHUsI TIOACTAHLUM 37IeKTPUUeCKUX ceTei A3a AHIe
KOHTPO/Ib = v &
PeiieHne cucreM He/IMHEMHBIX yPaBHEHUH
JlesITeIbHOCTH Ty —
1o NO-1nkoc2 OcyljecTBisieT iaHUpPOBaHUE U KOHTPOJIb i p
VBU/TyaJIbHOE
TeXHUIECKOMY JeATeILHOCTH TI0 TEXHUYECKOMY O0C/Ty>KUBaHUIO U PEMOHTY ’iOMéqHZHee
06C/Ty’)KMBaHUIO 000opy/Zi0BaHusI TIOACTAHLMM 37IeKTPUUeCKUX ceTei 3ajaHMe
1 pEMOHTY JInHelHOe MporpaMMHipoBaHue
obopyZoBaHust
PyA N N-1nkoc2 OcyljecTBisieT iaHUpOBaHUE U KOHTPOJIb Tectnposate
MO/ICTaHLMI VupuBuayansHoe
JeATeIbHOCTH TI0 TEXHUYeCKOMY 00C/Ty>KUBaHUIO M PEMOHTY
3JIEKTPHUUECKHX 6 — o o AOoMalliHee
ceTeit o0opyioBaHus MOJCTAHLIUM 3/IEKTPUUECKHX CeTer 3a/1aHMe
INouck MUHMMYMa (DYHKIIMM OJJHOH NepeMeHHOH
N-1nkoc2 OcyljecTBisieT iaHUpPOBaHUE U KOHTPOJIb Miecﬂg/lpoi?;ﬁ%e
JeATeILHOCTH TI0 TEXHUYeCKOMY OOC/Ty>KUBaHUIO M PEMOHTY ’zOME’quZHee
000opy/Zi0BaHusI TIOCTAHLUM 37IeKTPUUeCKUX ceTel 3a/aHMe
INonck MUHMMYMa (DYHKIIMY HECKOJIBKHX IepeMeHHbIX
TectupoBaHue
N-1nkoc2 OcyljecTBisieT laHUPOBaHUE U KOHTPOJIb VIH MBIV ATLHOE
JeATeILHOCTH TI0 TEXHUYeCKOMY 00C/Ty>KUBaHUIO M PEMOHTY A OMéqulHee
obopyioBaHusI TIOCTAHIIUM 3/IEKTPUUECKUX CeTei A
3a/laHue
YucienHoe auddepenupoBanne GyHKIMH, 3aJJaHHOH TaOJITUUYHO
TectupoBaHnue
N-1nkoc2 OcyljecTBisieT ilaHUpPOBaHUE U KOHTPOJIb
NupuBuyansHOe
JeATeILHOCTH TI0 TEXHUYeCKOMY O0C/Ty>KUBaHUIO M PEMOHTY OMALLIHee
obopyioBaHusI TIOICTAHIIUM 3/IEKTPUUECKUX CeTel A
3a/laHue




1 2 \ 3
Yuc/ieHHOe HHTerpUpoBaHue (DyHKI[UH, 3aJaHHON Ta0/IMYHO
TectupoBaHue
N-1nkoc-2 OcylljecTBsI€T IJIAHUPOBAHUE U KOHTPOJIb VIH MBIV AILHOE
JIeSITe/TIbHOCTH 10 TEXHUUECKOMY 0OCTY>KMBAHHIO U PEMOHTY A OMéqu/Hee
o0opyIoBaHus TIOACTAHIIUM 3/IEKTPUUECKUX CeTel A
3a/laHue
PenreHue 00bIKHOBEHHBIX U depeHIIHaNBHBIX YPABHEHHH TEPBOr0 MOPA KA
TectupoBaHue
N-1nkoc-2 OcylljecTBsI€T IJIAHUPOBAHUE U KOHTPOJIb
NupvBuyansHOe
JIeSITe/TIbHOCTH 10 TEXHUUECKOMY 0OCTY>KMBAHHIO U PEMOHTY OMALLIHee
obopyioBaHusI TIOICTAHIIUM 3/IEKTPUUECKUX CeTei A
3a/laHue
YpaBHeHHUs1 B YaCTHBIX IPOM3BOJHBIX
TectupoBaHue
N-1nkoc-2 OcylljecTB/sI€T IJIAHUPOBAHUE U KOHTPOJIb
NupuBuyansHOe
JIeSITe/TIbHOCTH 110 TEXHUUECKOMY 0OCTY>KMBAHHIO U PEMOHTY OMAlLIHEe
obopyioBaHusI TIOACTAHIUM 3/IEKTPUUECKUX CeTeld A
3a/laHue
MaTtemaTnuyecKas CTaTUCTHKA
TectupoBaHue
N-1nkoc-2 OcylliecTBsIeT IJIAHUPOBAHUE U KOHTPOJIb VMBIV AILHOE
JIeSITe/TIbHOCTH 10 TEXHUUECKOMY 0OCTY>KMBAHHIO U PEMOHTY A OMi;qHZHee
obopyi0oBaHusI TIOICTAHIIUM 3/IEKTPUUECKUX CeTei A
3a/laHue
Psaab1
TectupoBaHue
N-1nkoc-2 OcylliecTBsI€T TJTAHUPOBAHUE U KOHTPOJIb
NupuBuayansHOe
JIeSITe/TIbHOCTH 10 TEXHUUYECKOMY 00CTY>KMBAHHIO U PEMOHTY OMALLIHee
o0opyioBaHusI TIOICTAHIUM 3/IEKTPUUECKUX CeTeid A
3a/laHue

OneHoYHBIe MaTepHasibl U CPeACTBA /1A IPOBEPKHU

copMUPOBAHHOCTH KOMIIETEHIMH

Moayas 1. «aTepnojinpoBanve GyHKIHI»

KomMmnbroTepHoe TecTUpOBaHHUe

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»

HHTepnoiMpoBaHue Ta0iuuHOM GyHKI[UM NIpejo/iaraer:
CyMMHPOBaHUe TaOMUHbBIX 3HaUeHHU I
TIPOXOXKJeHre (HYHKIMK BOJ/IM3U TOUeK

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

IIOCTPOEHUEe UHTEerpaJbHOU KPUBOU

TabuuHbie GyHKIUU He HHTEPIO/IUPYIOT:
MHOTO4/IeHOM JlarpaHyka
MHOT'OY/JIEHOM CTeIIeHH «I1»
+TPUTOHOMETPUYECKUM PSIIOM
MHorouieHoM HrroToHa




DyHKIHUsA, KOTOPYH) TMPHMEHSIIOT NPH HWHTEPNO/JHPOBAHUM C Ppa30ueHHeM
HHTEepPBaJ/ia Ha OTPe3KHU:
+ CrulaviH
OTpe30yYHast
JIpoOHast
JTMHEeUHast
Kakue MHOro4/1eHbl He SIB/IIIOTCSH UHTEPIO/IALUOHHBIMU ?
Jlarpanxka
HeroTona
Ha OCHOBe MaTpuLibl BaHgepmoHnzaa
+ITudaropa
CKO0/IbKO BHU/IOB HMeeT HHTepIo/IALMOHHbIA MHorou/ieH HbroToHa?
+ JiBe
OHY
TpU
YyeThIpe
OT uero 3aBUCAT HUHTepHOJISILUOHHBIE (hopMmyabl HbroTOHA?
OT MpOW3Be/IeHNsT KOOPAMHAT Tabuiibl Y
+0T pa3HOCTel TIepBoro, BTOPOro M T.[. TIOpsi/iKa Ta0uiiel Y
OT CyMMBbI KOOpAMHAT Tabmiibl Y
OT MpOW3Be/IeHHsT KOOPAMHAT TaOmuibl X
Korja npuMeHsAI0T MHTEPIIO/IMPOBaHUe CIJIaiHAMHU?
+Korjja BeCcb OTpe30K Tabnuilbl X Be/JWK U ero pa3buBarOT Ha YaCTHUYHBbIE
OTpe3KHU
KOr/la BeCh OTpe30K Tabiuiibl X uMeeT Touek 6obiie 10
KOr/la BeCh OTpe30K Tabiuiibl X uMeeT Touek 6obiie 20
KOr/la BeCh OTpe30K Tabiuiibl X uMeeT Touek 6obiie 30
UTo TaKoe criyiauH?
9TO YaCTh TabJIUIIBI 10 KOOpAHaTe X
9TO YaCTh TabJIUI[BI IT0 KOOpAWHaTe Y
+3T0 (YHKIUS, KOTOpasi Ha Ka)KJJOM YaCTUUHOM OTpe3Ke HelpephiBHA BMeCTe C
HECKOJTbKUMU CBOMMM TTPOU3BOAHBIMU
9TO YacTh TabJIUI[BI 110 KoOpAuHaTe X U Y
Kak BbII/IAUT 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/M4eCTBO ypaBHeHMHM MHCIOJb3YHOT [/ HaXO0XXJeHUSA HeU3BeCTHBIX
K03(punreHTOB /1A CIJIalHA?
2n
+3n
4n
Sn



Kakoii BHA uHMeeT HHTEpPHOJISALMOHHBIM 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 HMHTEePNO/ISIfUOHHbIM MHOrO4YIeH Ha OCHOBe
MaTpuubl Banaepmonpa?

+(n+1)

(n+2)

(n+3)

(n+4)
Kakoro mnopsiika mojydaercsi CUCTeMa YypaBHeHMM Ha OCHOBe MaTpPHUIlbI
Baunpepmonga?

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

cucreMa (n+2) ypaBHeHuUM € (n+2) HerM3BeCTHBIMU

cucreMa (n+3) ypaBHeHuUM € (n+3) HeHW3BeCTHBIMU

cucreMa (n+4) ypaBHeHuUu c (n+4) HerM3BeCTHbIMU
Kakoro Buja mnojgydaercss CHCTeMa YpPaBHEHUN Ha OCHOBe MaTpHIibI
Banpepmonja?

4 —k
Zak.xin :yi

k=0
CKO/IbKO pellleHUHM HMeeT CHCTeMa YpaBHEHUNl Ha OCHOBe MaTpHIbI
Baunpepmonga?

+eJMHCTBEHHOe

JIBa

TpHU

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

+TaK Kak ee onpezeuTe/b OTJIUYEH OT HYJIS

TaK KakK ee orpe/iesiMTe/lb MeHbIIe OT HYJIS

TaK KakK ee Orpe/ie/TuTe b 00/IbIlie OT HYJIs

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



B Ka)KJIOM CTPOKe pacriojiaraloTCs HeW3BeCTHble C yObIBaHHMEM HX
ot (n-2) o (0)

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

B Ka)KJIOM CTPOKe pacriojiaraloTCs HeW3BeCTHble C yObIBaHHMEM MX
ot (n-4) no (0)

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

CTereHeu

CTereHeu

CTereHeu

CTereHeu

Kakue ¢pynkuyu Bcrpoensl B MathCAD s uHTepno/iMpoBaHus ClylaliHAMHU?

+1uHelHas1, Tapabo/inyeckasi, Kyornueckas
norapudmuyeckas, rnapabosmuyeckas, Kyonueckast
CTereHHas1, Tapaboyiyeckasi, Kyornueckas
9KCITOHeHI[MaTbHas, apabonmueckasi, Kybuueckas

Kak Ha3bIBaeTcs MpOIecC, KOrja Heo0X0JuMO OLeHHTh 3HAUeHHe TaO0/TMUHON

(yHKIMM 3a npeje/iaMu 3aJJaHHBIX y3/I0BbIX TOYEK?
+5KCTpariosius
anmnpoKCUMaLust
VIHTEePHOJISLUS
MIPOJ0JDKEHNe
Kakou onepaTrop HMCno/ib3ywT npu uHTepnoasanuu B MathCAD?
root
find
+interp
Regress



Tab6suna 3 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kop u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMIIETEHLIUU
HavMeHOBaHue (4acTM KOMIIeTeHLMN)
VMH/JYKaTopa Ha 6a30BOM ypOBHe Ha IOBBIIIIEHHOM YPOBHE
AOCTHXXEHMA COOTBeTCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «YZIOBJIETBOPUTE/IEHO» «XOpOLIO» «OTJTMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOro O6ajia | MakcumasbHoro 6asia MaKCUMaJibHOr0 6asia
CrygeHt CrygeHt CTyZeHT AeMOHCTpUpyeT
JIeMOHCTPUPYeT 3HaHue | JeMOHCTPUpPYeT OTJINYHOE 3HaHue
OCHOBHBIX MeTO/IOB XOpolllee 3HaHue OCHOBHBIX MeTO/IOB
VIHTepII0/INPOBaHKs OCHOBHBIX MeTO/IOB VIHTepII0JINPOBaHMsI
GyHKLMY; VIHTepII0/INPOBaHKs byHKLMY;
N O-1nkoc-2 VIHTepPIIOJISILUOHHBIX GyHKLMY; VIHTepPIIOJISILUOHHBIX
OcyiectBisiet MHOI'0UY/IEHOB; METOZI0B | UHTEePIIOJISALIMOHHBIX MHOI'0Y/IEHOB; MeTOZIOB
[IJIaHUPDOBaHVe U | UHTepIIOJINPOBaHKs MHOI'OUY/IEHOB; METOZIOB | UHTepII0/IMPOBaHUs
KOHTPOJIb CrulaiHaMH M Ha OCHOBE | MHTEepPIIOIMPOBaHUS CrulaiHaMH M Ha OCHOBE
JlesITeJIbHOCTU 110 | MaTpHLIbl CrulaiHaMH M Ha OCHOBe | MaTpuLibl BanzepmoH/a;
TeXHUYeCKOMY BanzepMoH/ia; METOOB | MaTPULIbI MeTO/IOB peLleHNs B
obcnyxuBanuto U | pemienuss B MathCAD; | Banaepmona; MetooB | MathCAD;
PEMOHTY Ha 6a30BOM ypoBHe petieHust B MathCAD; | ciocoGeH ¢ BbICOKOM
obopyzoBaHust MOXXeT OCYLL|eCTBJ/ISATh CaMOCTOATE/IbHO MOXKET | CTeIleHbI0
MO/ICTaHLMI IJIaHUpOBaHue U OCYLL|eCTBJISITh CaMOCTOSATE/IbHOCTH
JIEKTPUUECKUX | KOHTPOJIb IJIaHUPOBaHue U OCYLL|eCTBJISITh
ceTe JlesITe/IbHOCTH T10 KOHTPOJIb [1eATe/IbHOCTH | [JIAHWPOBaHKe ¥ KOHTPOJIb
TeXHUYEeCKOMY 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’)KHBaHUIO U PEMOHTY
obopyioBaHus TIOACTaHI[UI
3JIEKTPUUECKUX CeTel

Moavsb 2. «QO0padoTKa SKCriepuMeHTa/IbHbIX JaHHbIX)»

KomMmnbroTepHoe TecTUpOBaHue
Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»
K J0/DKHA NPONTH (PyHKIUA NPH anNPOKCUMaI{um?
+C HaUMEeHBIIUMU PaCcCTOSIHUSMU 10 BCeX TOUeK TaO/ULIbI
C HauOOJIBIIIMMU PaCCTOSIHUSIMU 0 BCEX TOUeK TaOULIbI
C KBaJIpaTUYHbIMU PaCCTOSTHUSMU JI0 BCeX TOUeK TaOULIbI
C Jiorapu(pMUUeCKUMU PaCCTOSTHUSIMU /10 BCEX TOUeK TabJIUL[bI
Kak Ha3bIBaeTcs (yHKIUSA NPU aNNPOKCUMALIUH?
+mpubKatoras
NIpUOIU3UTe/IbHAs
yCpeZiHeHHast

JIMHeHasa

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




3ajaTh rpaduK GyHKLIUA

+3aJaTh BUJ IpUOIMIKaroleit GyHKIUU
Kakou Buj (yHKIMHU He/lb31 33/1aTh MPU annpoKcuManum?

JIMHEHHYO

+UHTEerpaJbHy0

KBa/IpaTUYHYHO

Norapu(pMUYEeCKy0
Kakou Buj (yHKIMHU He/lb31 33/1aTh MPU annpoKcuManum?

KyOuuecKyo

5KCIMOHEHLUATBHY O

+auddepeHLMaTBHY O

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

+0eCKOHEUHYIO

MOKa3aTeJbHY0

I POOHO-THHEHHY IO

runepboIMUecKyto
B yeM 3aK/1l0uaeTCsa MeTo0/| HAUMEHbIIIUX KBa/[paToB?

BO3Be/ieHMe B KBaZipaT TabJMUHbIX 3HaUeHUN

+MUHUMM3AL[UsI CYMMBbI KBaZIpaTOB pa3HOCTeN TaOMMUHBIX U MPUOJIMKAIOIINX
3HaueHuM QyHKLUU

M3BJleyeHre KOPHS KBaZIpaTHOTO U3 TaO/IMUHBIX 3HAaUeHU

BO3Be/ieHMe B KBaZipaT pa3HOCTeN TabMMUHBIX ¥ MPUOJIKAIOIIUX 3HaUeHU
byHKIMM
YTo HCNo/Ib3YHT NPH HaX0KAeHUH K03 PpunueHToB npudmnkammeid GyHkun?

+paBeHCTBO HYJIIO NPOU3BOAHBIX PYHKLIUU M0 KO3 DUITMeHTaM

PaBeHCTBO HYJII0 QyHKLIMU

PaBEHCTBO HYJIIO KBajjpaTa (PyHKLUK

PaBEHCTBO HYJ/IIO KOPHS KBaIpaTHOI 0O M3 (PYHKLIMU
CkonbKo K03 (uueHTOB Ha/i0 HAWTH MPH JIMHEHHON NPUO/IMDKaromen
pyHkuun?

OJlMH

+71Ba

TpU

yeTbipe
CkonbK0 K03((uiueHTOB Ha/i0 HAWTH MPHU KBaJPaTUYHON NMPUO/IMDKaromiei
pyHkun?

OJlvH

JBa

+TpU

yeTbipe
Cko1bK0 K03((uueHTOB HAa/i0 HAWTH MPH JIorapupMUuUecKol nNpud/ImKaomen
pyHkun?

OJlvH

JBa
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+TpuU

yeTbipe
CkonbK0 K03(p(puiueHTOB Ha/l0 HAWTH MPH KCIOHeHLHA/TbHOM PHO/IIDKaroIe
pyHkun?

OJlvH

JBa

+TpuU

yeTbipe
Yemy paBHa Npou3BojAHasA 1o Ko3(¢uiiueHTy (a) Npu TMHEHHOW MPUO/IMKaIOIel
pyHkun?

+X

X2

1

2
Yemy paBHaA npou3BojAHas 1o Ko3(pduiueHTy (0) npu 1MHeHHON MpUO/IMHKaroIen
pyHkun?

X

X2

+1

2
Yemy paBHa npou3Bo/jHas no Ko3¢g¢uiueHry (a) npu KBapaTUUYHON
npuoIwKamInen QyHKoun?

X

+X2

1

2
Yemy paBHa npou3BojAHas no Ko3(pduiuenty (0) npu KBaApaTUuUHOM
npuoIwKamInen GyHKun?

+X

X2

1

2
Yemy paBHa npou3Bo/jHas no Ko3¢g¢umnueHTy (c) npu KBajpaTUIHON
npuo/wKamInen GyHKouu?

X

X2

+1

2
Kakue oneparopsl ucnoab3yTca B MathCAD j/ia HaxoxaeHus Ko3¢ GuijieHTOB
(a) u (0) mpu MuHeiiHOM NpubIWKaomend PyHkKuuu?

+slope u intersept

given u root

given u find

root u find

11



Kakywo ¢pyakumio ucnosib3dyior B MathCAD pansa Haxo)XAeHM s MOJIMHOMA B

KauecTBe npud/mmwkamen GyHkiumn?

given
find
root
+regress

Uto o3Hauaet Ko3gduumeHT k B pyHKI[UM regress?
+CTerneHb I10JIMHOMA

NepBbId KO3(PULMEHT MoJIMHOMa
BTOPOM KO3 (QULIMEHT MOIMHOMA
TpeTUid KO3(PPULMEHT NOJMHOMA

Tabmuina 4 — Kpurepuu orjeHKH ¢(h)OpMHPOBAHHOCTH KOMIETeHIUH

Kop n Kpurepuu orjeHrBaHUsi CPOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHUe (4acTv KOMIeTeHI1N)
HH/IMKaTopa Ha 6a30BOM ypOBHE Ha TOBBIIIIEHHOM YPOBHE
AOCTHXXEHMA COOTBETCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «YZIOBJIETBOPUTE/TEHO» «XOpOLIO» «OTJTMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCHMaJIbHOTO Oasyla | MakcUMasibHOro basia MaKCUMaJibHOr0 6asia
CrypeHt CrypeHt CTyZleHT [eMOHCTpUpYeT
JIeMOHCTPUPYeT 3HaHUe | JeMOHCTPUPYeT OTJINUHOE 3HaHUe
OCHOBHBIX METO/IOB XOpolllee 3HaHue OCHOBHBIX METO/IOB
06paboTku OCHOBHBIX METO/IOB 06paboTku
9KCIepUMeHTa/TbHbIX 0b6paboTku 9KCIepUMeHTa/TbHbIX
VIZI-1 JlaHHBIX; BU/IOB 9KCIepUMeHTaTbHbIX JlaHHBIX; BU/IOB
~1IIKoc-2
OC)/H.[ECTBOJCIHET amnmpoKCUMHUPYHOLIUX JlaHHBIX; BU/IOB anmpoKCUMHUPYHOLIUX
HKLIMH; MeToZa anrpoKCUMUPYHOLIUX HKLMH; MeToZia
[IaHMpOBaHNe B yHKLWH; it POKCUMHpYOLL} yHKLmH; A
KOHTDOIE HavMeHbIINX (dyHKLMM; MeToza HavMeHbIIINX KBaZ|paToB;
P KBaZIpaToB; HavMeHbIINX NpUOIDKAIOIIUX (DYHKIIHM;
JlesITeTbHOCTH TI0
NIpUOTIDKAOLIAX KBaZIpaToB; MeTO/IOB pellieHHs B
TeXHUUYECKOMY o
(yHKLIUI; METO/I0B NIpUOTIDKAIOLIAX MathCAD;
00CTy>KMBaHUIO U . .
PEMOHT pemienusi B MathCAD; | dyHKUMIA; METO/I0B crocobeH C BBICOKOM
060 OBa{MH Ha 6a30BOM ypOBHE pemenusi B MathCAD; CTerneHb0
HO,IE)[ZfaHLlI/Iﬁ MOJKeT OCYILLeCTBJISTh CaMOCTOSITE/IbHO MOXKET | CaMOCTOSITE/IbHOCTU
TJlaHMpPOBaHUe U OCYILeCTBJISITh OCYILeCTBJISITh
3JIEKTPUUeCKUX
ceTei KOHTPOJIb TJlaHMpPOBaHUe U TJlaHMPOBaHWe U KOHTPOJ/Tb
JlesITe/TbHOCTH TI0 KOHTPOJIb [IeATeJIbHOCTH | 1eATe/TbHOCTH T10
TeXHUUYEeCKOMY 10 TeXHUUECKOMY TeXHUUYECKOMY

o0CTyKMBaHUIO U
PEMOHTY 000py/J0BaHUsI
MOACTaHLUH
3JIEKTPUUECKUX CeTel

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

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

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxdcmume KHonky «/lanee»
JlBa 3Tana ajaropurMa peilieHUsi He/IUHEMHOT0 yPaBHEeHUS:
HaxO0KJeHUe U YTOUHEeHUe KOpHen
+0T/e/leHre KOPHer U ITIOMCK KOpHeu
BbIZIeJIeHHE U 3aKpervieHre KOpHel
oripefiesieHre U NMpUb/IKeHe KOpHei
He ncno/ib3ymuics MeTo/ NPU pellieHuy HeJIMHeHHOr0 YpaBHeHHA:
MeTO/] TOJIOBUHHOTO Jle/IeHUs
MeTO/, TIPOCTOM UTepaLiu
+MeTo 1 0Opall[eH!sT MaTPHI[bI
rpaiIMeHTHbIA MEeTO/
UTo Ha3bIBaeTCsi KOPHEM YPaBHEHHUs ONUChIBAKOLIErocsa (QyHKIen?
+uncsio, obparraroriee GyHKIMIO B HOMb
NieBasi TpaHULIA UHTepBasa, rJje HaXOAUTCS KOPEeHb
TripaBasi FpaHWLIa UHTepBaJa, rJe HaX0UTCsl KOPeHb
cepeJlHa MUHTepBasa, rJe HaXOAUTCSl KOPEeHb
Ha Kakue JBa BH/a No/jpa3/ie/IfAI0TCA He/IMHelHble YyDaBHEeHUA C OAHOU
nepeMeHHOM?
anrebpanueckuie v JIMHeHWHbIe
+anreOpanyeckue U TPaHCIeH/eHTHbIe
TPaHCLIEH/IeHTHbIE U JIMHEWHbIe
JIMHEUHbIE Y HeJIMHEeVHbIe
CKo0/JIbKO MHHIMMYM KOpPHell UMeeT aj/iredpanyeckoe ypaBHeHHe?
JiBa
+0/IHO
TpU
yeTbipe
Kak Ha3bIBaeTcs ypaBHeHHe, eC/I OHO He ajiredpanueckoe?
NTMHEeVHOoe
HeJIMHerHOoe
+TpaHCLIeH/IeHTHOe
KBa/IpaTUYHOE
UTo 03HavaeT «peliuTh HeJITUHEeHHOe YpaBHeHHe»?
+yCTaHOBUTb, UMEeT JI1 OHO KOPHH, CKOJIbKO KOPHeM, HAaWTH 3HaUeHUs1 KOPHeU C
3a/lJaHHOW TOYHOCTBIO
yCTaHOBUTb, UMEET JI1 OHO KOPHU
YCTaHOBUTH CKOJILKO KOPHEl OHO MeeT
HaWTU 3HAUEHUsI KOPHeu
/3 KaKuX IByX 3TalloB COCTOMT 3a/iaua YMC/I€HHOI'0 HaX0)K/AeHUsA KOPHeH
ypaBHeHUs?
+0T/e/IeHUs] KOPHeH U YTOUHEeHUs1 KOPHeU
rocTpoeHue rpaduka PyHKIUU U HAXOXKeHHs KOPHeu
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noctpoeHue rpadvka QyHKLMU U OT[e/IeHUsI KOpHEeH
noctpoeHue rpadvka QyHKLMW U OnpeJie/ieHus] Yhcia KOpHeu
Kako# unc/ieHHbIM MeTO0/} MPUMeHseTCs /sl pelleHNsi He/IMHeHHOr0 ypaBHeHUs?
+MeTO/i XOpJ, U MeTO/] ITOJIOBUHHOTO JleJIeHUS
MeTO/] KacaTesbHbIX U MeTo/, ["aycca
MeTO/l MPOCTOU UTepaluu U meto, ['aycca
Metoz xopa v Metoj [lyaccona
C yero HauUMHAETCH YKMC/IEHHOE pellleHHe HeJIMHeHHOro ypaBHeHHus?
3a/jaHus BUja (QyHKLIUU
orpejiesieHUs: OTPe3Ka, I/le JIE)KUT KOPEeHb
HaxO0KJeHUs1 KOPHS
+3aJaHusi HauaIbHOT O TIPUOIVKeHUST
Kako# npu3HaK MCnoJ/ib3yeT MeTO/, OTAe/1eHHsI KOPHeH € 3afiaHHbIM IIarom?
+TIpoU3Be/ieHre IBYX COCEeIHUX 3HauUeHWM (DYHKLIMM CTAHOBUTCS] MEHbIIIE HYJIS
TIpOM3Be/leHue IBYX COCeIHUX 3HaueHW (YHKI[MU CTAaHOBUTCS OOJbliie HYJIs
(yHKLMS CTAHOBUTCSI MEHbLLIE HYJIS
byHKIMSI CTaHOBUTCS O0JIblIIe HYJIs
Kaky1o ¢opMy/THPOBKY HMeeT MPH3HAK, UCI0/1b3yeMblil MeTO/ NPOCTOM
urepanuu?
3HaueHue KOPHS paBHO 3HaYeHUI0 QyHKLIUU
3HaueHue KOPHS PaBHO HYJIIO
3HaueHue (QyHKLMW PaBHO HYJIO
+3HaueHre KOPHS Ha JJaHHOW UTepaLiui paBHO 3HAUEHHIO (PYHKL[MU Ha
npeJbIAyIer uTepanuu
YTo 03HavaeT CXOAAIMNUCA UTepaluOHHbIN Npolecc?
+KopeHb OyJeT HalijeH
KOpeHb He OyzeT HalifieH
KODeHb paBeH HYJI0
(GyHKLYS paBHA HYJIIO
UTo 03HauaeT pacxoAAIMUCA UTePaLiUOHHbIN Npoijecc?
KOpeHb OyJieT HalijjeH
+KopeHb He OyzeT HalifieH
KOpeHb paBeH HYJI0
(GyHKLYS paBHA HYJIIO
Kaky1o ¢pyHKIMI0 MCTIO/IB3YIOT /I/IS1 pellieHUs1 HeJIMHeUHbIX YpaBHeHU! B
MathCAD?
+root
given
cspline
interp
Kak Ha3bIBaeTcs NMOBTOPAOLIUNICSA MPOLecC MOUCKA pelleHusl yPaBHeHUs?
+UTepaLMOHHbIN MPOLIeCC
nepebop
MIOBTOpEHue
TIOBTOPSIFOLLMN Ll1ar
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K KakoMy BHAY NPUBOJSAT YPaBHeHUe /ISl ero peleHusi MeTo/J0M NPOCTOU

urepanumn?

ypaBHEHHE PaBHO HYJIIO
+Heu3BeCTHasi paBHa OCTa/lbHOM YaCTH ypaBHEHUs
Heu3BeCTHasi paBHa HYJIIO
OCTaJibHasl YaCTh YpPaBHEHUS paBHA HYJIHO
Uto BHAHO Ha rpad)yike U3MeHEeHUs HeU3BeCTHOM U 0CTA/IbHOM YacTH ypaBHeHHS?
Heu3BeCTHasl IepeceKaeT 0Cb
ocTasbHasl YaCTh YpaBHEeHMUs [epeceKaeT 0Ch
HeW3BeCTHasl M OCTa/ibHasl YaCTh YPaBHEHUS MepeceKaroT OCh
+0HM MepeceKaroTCsl B TOUKE COOTBETCTBYIOLLE KOPHIO YPaBHEHUS
Korpa 3aKkaHuMBaeTCs UTepaljiOHHbIM NpoLecc?
+Hen3BeCTHasl He YTOUHSIETCS] MeHee 3a/JaHHOU MOrPeLHOCTH
Heu3BeCTHasl paBHa HYJIIO
ypaBHEHHUE PaBHO HYJIIO
HeW3BeCTHasl U ypaBHEeHUEe paBHbI HYJ/TIO
Kpome ¢yHKIMHU root, Kakou ()yHKIed MO)XXHO pelIuTh ypaBHenne B MathCAD?

given
+find
cspline
interp

Tab6suna 5 — Kpurepuu oreHKu copMHUPOBaHHOCTH KOMIIETEeHI[UH

Kop u Kputepuu onjeHrBaHus CQOPMUPOBAHHOCTH KOMIIETEHLIUU
HavMeHOBaHue (yacTu KOMIIeTeHLMH)
VH/JMKaTopa Ha 6a30BOM ypOBHe Ha MOBbILIEHHOM YPOBHE
JOCTHKeHUst COOTBETCTBYeT OLIeHKe | COOTBETCTBYeT OLieHKe COOTBETCTBYeT OL|eHKe
KOMITeTEeHLIUN «y[I0BJIETBOPUTE/ILHO» «XOpOLLO» «OTJINYHO»
(wactn 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIUH) MaKCUMaJibHOro 6ajia | MakcumasbHoro 6asia MaKCUMaJibHOro 6asia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYET 3HaHue | IeMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/IOB X0polee 3HaHue OCHOBHBIX METO/IOB
pellieHysl HeJIMHEeMHBbIX | OCHOBHBIX METOZIOB pellieHNsl HeJTMHEeWHBIX
ypaBHEHUM C OIHOMU pellieHus] HeJTMHeMHbIX | ypaBHEHUU C OZHOU
repeMeHHOM; ypaBHEHUM C OJJHOU repeMeHHOM; alropuTMa
W/I-1rikoc-2 aJIrOpUTMa peLleHuUs; repeMeHHOM; pelLleHus;
OcyiiectBasier | anrebpanuecKux aJIrOpUTMa peLleHuUs; anrebpanyeckux
M/IaHUPOBaHWE U | ypaBHEHUU; anrebpanyeckux yPaBHEHUI; UTepaLMOHHBIX
KOHTPO/Ib WTepaLMOHHBIX ypaBHEHUN; TMIpOLIeCCOB; MeToa
JlesITe/IbHOCTU 10 | IPOLIeCCOB; MeToza WTepaLMOHHBIX MPOCTOW UTepaLyy;
TeXHUUECKOMY MPOCTOW UTepaLuy; TMIpOLIeCCOB; MeToa MeTO/IOB pelleHus B
00C/Ty’)KUBaHUIO U | METO/IOB pellieHus B MIPOCTOW UTepaLuy; MathCAD;
PEeMOHTY MathCAD; METO/0B pelleHHus B criocobeH C BBICOKOM
obopyZoBaHust Ha 6a30BOM ypoBHe MathCAD; CTereHblo
MO/ICTaHLMI MO>KeT OCYLLeCTBJISATh CaMOCTOSITE/IbHO MOXKET | CAMOCTOSITEJIbHOCTU
5/IeKTPUYECKUX | TUIAHWPOBaHUe U OCYILIeCTBJISATh OCYILIeCTBJISATh
ceTe KOHTPO/Ib NJIaHUPOBaHUE U NJIaHUPOBaHUE U KOHTPOJb
JlesITeIbHOCTH 110 KOHTPO/Ib [1eITelIbHOCTH | AesITeJIbHOCTU 110
TeXHUUECKOMY 10 TEXHUYECKOMY TeXHUUECKOMY

00CTy)KMBaHUIO U
PeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3/1eKTPUUYECKUX ceTel

00CTy>KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3/1eKTPUUYECKUX ceTel

00C/Ty’>KWBaHUIO U PEMOHTY
obopyioBaHus TIOACTaHI[UI
3JIEKTPUUECKUX CeTel
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Moayiab 4. «PellieHrue CUCTeM JIMHEeMHbIX YPaBHeHUN»

KomMmnbroTepHoe TecTUpOBaHUe

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeemda U Haxcmume KHONKYy «/lanee»
JIBa BU/la MeTO/0B pelleHHsl CHCTeM JIMHeMHbIX yPaBHeHHUH:
+TIpsiMble U UTepalliOHHbIe
K/lacchuecKye 1 rpeobpa3oBaHHbIE
TOUHBIe U MPUOIKeHHbIe
rocsiefioBaTe/ibHbIe U MapasiiebHble
MeTo/i, He OTHOCALIUICA K MeT0/jJaM pellieHUsi CUCTeM JIMHeHHbIX YPaBHEeHUM:
metop ['aycca
MeTO/l MPOCTOW UTepaLuu
MeToZ, 3eriens
+MeTO/, II0JIOBUHHOTI'O Jle/1eHUs
Marpu4yHbIM BH/J, CUCTeMBbI JIMHEHHBIX yPaBHEHNH 0THOCUTE/IBHO X:

X+A=B
X—-A=B
X=A+B
+A-X=B

Kak famT peiieHue npsiMble MeTO/bl PellieHUs1 CHCTeM JIMHeMHbIX YPaBHeHUN?

+KaK KOHEYHOe YMCJIO apu(pMeTUUYeCcKrX orepaLym

Kak repe/iesi moc/ei0BaTe/IbHbIX TTPUOIVKeHNH

KaK PaBeHCTBO HYJ/II0 HEU3BECTHBIX

KaK PaBeHCTBO HEU3BECTHBIX OCTa/IbHOW YaCTH YpaBHEHUU
Kak famoT pelieHue UTepaliiOHHbIE MeTO/bI pPellleHUs1 CHCTeM JIMHeMHbIX
yPaBHeHUH?

KaK KOHEYHOe YMCJIO apu(pMeTUUYeCKrX orepaLym

+KakK repe/iesi oc/e/ioBaTe/IbHbIX TTPUOIVDKeHHH

KaK PaBeHCTBO HYJ/II0 HeU3BECTHBIX

KaK PaBeHCTBO HEU3BECTHBIX OCTaJlbHOW YaCTH YpaBHEHUM
Kakoi MeToj pellieHUs1 CHCTeM JIMHeMHbIX YPaBHEHUI He 0THOCUTCH K NPAMBIM
MeTogAaM?

metoz, Kpamepa

metop ['aycca

MeTO/i OPTOrOHa/IM3aLuU

+metog, Koru
Kakoi MeTo/ pellieHUs1 CCTeM JIMHEMHbIX YpPaBHEeHUH He OTHOCUTCS K
UTepanMoOHHbIM MeTojAaM?

MeTO/, TIPOCTOM UTepaLiu

MeToZ, 3erienst

rpafiIMeHTHbIA MEeTO[

+metog Kpamepa
Kak Ha3bIBalTca K03 GUijueHThI, K KOTOPbIM NPUPAaBHUBAKOTCA ypPaBHEHUA
JIMHEMHOU CHCTeMbI?
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+CBOOO/HBIE UJIeHBI
KO3(phHLIMeHThI PY HEU3BECTHBIX
HeW3BeCTHbIe
CBOOO/IHBbIE HEM3BECTHBIE
CKo/IbKO MaTpHI| Ha/I0 33/1aTh, YTOObI PelINTh CUCTeMY JIUHeHHbIX YPaBHeHHI?
(03113 4%
TpH
T10 YUCJIy ypPaBHEHUU
+71Be
Kaky1o pa3MmepHOCTb HMeeT MaTpuija K03(GUIUeHTOB NPHU HeU3BeCTHbBIX MPH
COBNA/IeHUM YHC/Ia HeU3BeCTHBIX M YHUC/Ia YpaBHeHUM?
/lBa Ha JiBa
TPU Ha TPU
+T10 YMCITY YPaBHEHUM
TI0 YMCJTy CBOOO/IHBIX WIEHOB PaBHBIX HYJIO
UTo sAAB/IAETCA pellleHreM JTUHeHHOM CUCTeMbl YpaBHeHUM?
+Takasi COBOKYITHOCTb HeM3BeCTHBIX, KOTOpasi obpalljaeT BCe ypaBHEHHsI
CUCTEMBI B BEDHbIE DABEHCTBA.
yCJIOBH€ PaBEHCTBA HYJIIO BCeX HEM3BECTHBIX
yCJIOBUE paBeHCTBa HYJ/IHO BC€X CBOOOJHBIX U/IeHOB
yCJIOBUE paBeHCTBa HYJ/IFO BCE€X HEHM3BECTHBIX U BCeX CBOOOHBIX U/IeHOB
Kak Ha3bpIBaeTcs cUCTeMa JIMHeHHbIX YpaBHeHUH, eC/IM 0Ha MMeeT X0Ts ObI 0/fHO
peuieHue?
+COBMeCTHOU
HYJIeBOU
obr1eit
BEepHOU
Kak Ha3bIBaeTcs cucTeMa JIMHeMHbIX YPaBHeHHUH, eC/IM OHA He iMeeT penieHus?
He HYJIEBOU
+HEeCOBMeCTHOMN
He o01eit
He BepHOU
Ha uem ocHoBaH metoj I'aycca?
Ha NIpUPaBHUBAHUU HYJII0 HEU3BECTHBIX
Ha MpYPaBHUBAHUU HYJII0 CBOOOIHBIX UJIeHOB
+Ha 1oCc/ieJ0BaTeIbHOM WCK/IFOUeHUU HEU3BECTHBIX CUCTEMbI
Ha MpYPABHUBAHUU HYJII0 HEU3BECTHBIX U CBOOOJHBIX U/IEHOB
K kakomy BHAY npeoOpa3yer cucreMy ypaBHeHui meroj I"'aycca?
+K CUCTeMe C TPeyrojbHOM MaTpuLien
K CMCTeMe C KBaJIpaTHOU MaTpuLien
K CUCTeMe CO CTPOUHOM MaTpuLien
K CUCTeMe CO CTOJIOI[OBOM MaTpuIieit
Ha kakue aBa 3Tana aenurcsa meroj I'aycca?
1ocJieJOBaTeIbHOE UCKIIFOUeHe HEU3BEeCTHBIX U MPUPABHUBaHKE WX HYJIO
10CJie/J0BaTeIbHOE NCK/IF0UeHWe YPaBHEeHWI 1 TTPUPaBHUBaHKE X HYJTIO
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+110C/IeJOBaTeIbHOE UCKIIFOUEeHe HEU3BECTHBIX U HaXOXKeHUEe HEM3BECTHBIX.

1ocJie/joBaTeIbHOE UCK/IFOUeHHe HEU3BECTHBIX U UCK/IHOUeHUe YpaBHEeHUN
K KakoMy BHAY NPUBOJSATCA JTUHeHHbIe YpaBHeHUS MIPH PellieHUM CUCTeMbI
MeTO/i0M IPOCTOU uTeparumn?

+Heu3BeCTHasi paBHa OCTa/lbHOW YaCTH ypaBHEHUsI

HeW3BeCTHasi paBHa HYJIO

OCTaJibHasl YaCTh YpPaBHEHUS paBHA HYJIHO

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

+Ha Ka)K[JOM Llare Npy BbIYUC/IEHUH YUUTHIBAIOTCS YrKe MOJIyYeHHbIe 3HaUeHUs
repeMeHHbIX

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

Ha Ka)K[OM Llare Npy BbIYUC/IEHWH T10/y4YaloT BCe NepeMeHHbIe

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

A

B

C

+E
Kakou ¢pyHKIueli MO)XKHO pelIiuTh cucTeMy ypaBHeHu# B MathCAD?

given

+find

cspline

interp
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Tab6suna 6 — Kpurepuu oreHKu copMHUPOBaHHOCTH KOMIIETEeHI[UH

Kog u Kpurepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (4acTM KOMIIeTeHLMN)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
AOCTHXXEHMA COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe
KOMITeTEeHLIUN «y[I0BJIETBOPUTEILHO» «XOpOLLO» «OTJTMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOro 6asia MaKCUMaJibHOr0o 6asia MaKCUMaJibHOr0o 6asia
CrygeHt CrygeHt CTyZeHT AeMOHCTpUpyeT
JIEMOHCTPUPYET 3HaHUE | 1eMOHCTPUPYET XOpolllee | OTJTMYHOE 3HaHUe
OCHOBHBIX METO/I0B 3HaHNe OCHOBHBIX OCHOBHBIX METO/I0B
pellieHus1 CUCTEM MeTO/IOB peLleHus pelleHusl CUCTEM
JIMHEMHBIX YpaBHEHWUH; CUCTEM JIMHENHBIX JIMHEMHBIX YpaBHEHWUH;
N O-1rkoc-2 MPSIMBIX U ypaBHEHUH; MPSIMBbIX U MPSIMBIX U UTE€PALIMOHHBIX
OcyujecTBisieT | UTepaLOHHBIX WTepaLMOHHBIX METO/0B; | MeTOZ0B; MeToZloB ['ayca;
TJlaHMpPOBaHWe U | MeTO/I0B; METO/I0B MeTozioB ["ayca; 3eiiznens, | 3eiijens, IPOCTON
KOHTPO/Ib layca; 3eligens, MIPOCTOW UTepaLyy; vTepaLyy; MaTPUUHOrO
JlesITeIbHOCTU 110 | IPOCTOM UTepaLyy; MaTpUUHOTO MeTO/a; MeTo/la; MeTOZI0B
TeXHUUECKOMY MaTpUUHOTO MeTO/a; MeTO/IOB peLleHus B pewenusi B MathCAD;
00C/Ty’)KUBaHUIO U | METO/IOB pellieHus B MathCAD; crioco0eH C BbICOKOM
PEeMOHTY MathCAD; CaMOCTOSITE/IbHO MOXKET | CTeleHblo
obopyzoBaHust Ha 6a30BOM ypoBHe OCYILIeCTBJISATh CaMOCTOSITE/IbHOCTU
MO/ICTaHLMI MOJKeT OCYLLeCTBJISATh NJIaHUPOBaHUE U OCYILIeCTBJISATh
5/IEKTPUYECKUX | TUIAHWPOBaHUe U KOHTDO/Ib [1eITeIbHOCTH | IJIaHMpOBaHHe U
ceTe KOHTDO/Ib [1eITeIbHOCTH | 110 TEXHUYECKOMY KOHTPOJIb [1eiTeIbHOCTH

0 TEXHUUECKOMY
o0CTyKUBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

00CTyKMBaHUIO U
PeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTei

10 TEXHUYECKOMY
o0CTy)KMBaHUIO U
pPeMOHTY 000py/JoBaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

Moayiab 5. «PellieHue CUCTeM HeJTMHEeHHbIX YPaBHEeHUN»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxdcmume KHonky «/lasee»
MeTtop He IPUMEHSIIOIMNCA NPH PellieHUHM CUCTeM He/IMHeHMHbIX YPaBHeHHM:
MeTO/l MPOCTOW UTepaLun
MeTos SIkoOuaHa
rpafiIMeHTHBbIA MEeTO/
+MeTO/, II0JIOBUHHOTI'O Jle/1eHUs
UYTo Je/1aeT Mo/CTAaHOBKA PellieHUsl B CHCTeMY He/IMHeMHbIX YpaBHeHHN?
+o0palljaeT UX B PaBeHCTBO
TIpUPaBHUBAET UX K HYJIO
TIPUPaBHUBAET K HYJIIO pelleHne
TIpUPaBHUBAET BCe HEHU3BECTHbIE
Kak ¢opmynpyeTrcs nTepanijuoHHbIN NPOIjeCC MeTOAA MPOCTOM UTepanuu?
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pellieHHe Ha C/e/lyIolei uTepaliii PaBHO pellleHrI0 Ha TpeAbiaylijeli uTepaluu
TUTFOC OZIVH

pelilieHHe Ha C/ie/lyIolei uTepaliii PaBHO pellieHrI0 Ha TpeAbiaylijeii uTepaluu
MHHYC OJTUH

pellieHre Ha CJefytoleld uTepalii paBHO (PYHKILIMM Ha 3TOU UTepaLiuu

+pellieHUe Ha Ce/yIOlIel uTepaliiy paBHO QYHKLMU Ha MpeAbIAYIei uTepaluu
OneMeHTBI MaTpHLbI SIKOOM NMpU pelIeHUH CHCTeM He/IMHeHHbIX YpaBHeHHUM:

+TIPOM3BO/IHbIE OT BCeX (PYHKLIUM 10 BCeM KOOp/[MHaTaM

GyHKIMY B TOUKaX KOOPAWHAT

TI0JIOXKUTe/IbHbIE 3HauUeHUsT (QyHKIIUIMA

oTpuIjaTeIbHbIe 3HAUeHUsT PYHKI[UI
IIpu KakoM yCJI0BHHM CXOANTCS UTE€PAI[HOHHBIN MPOLeCcC MeTo/ja MPOCTOoH
urepanuu?

+ec/ii HopMa flkobuaHa MeHblile eJUHUL[bI

eci HopMa flko6uraHa 0oJIbIle e IMHULIBI

ec/ HopMa flkoOraHa paBHa eZUHUIBI

ec/i HopMa fkoOraHa To/I0KUTe/TbHA
Yemy paBHa HopMa SIKoOHaHa B Haua/IbHOM ToOUuKe?

eIMHHULe

+HYJTIO

JIBYM

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

OHa NIPUPaBHUBAETCS K HYJIO

OHa TPAaHCIIOHUPYETCs

+0Ha obpaiijaercs

OHa CUMMETPHPYeTCst
B Kako# psij UCno/ib3yeTcs pa3ioxkeHue B Meroje HioToHa?

+B psg Tewnopa

B ps/, MaksiopeHa

B 3HAKOUepeaYHLIUNCS psf,

B CTEIIeHHOU psJ,
YTo penaroT ¢ ypaBHeHUAMH B MeToAe HroToH?a

+/1iaHepU3yIOT

BO3BO/ISIT B KBaJipaT

BO3BOJSAT B Ky0

JIOrapu(pMUpYyIOT
YTo0Obl HaliTH pemieHue MeTo ;oM HioToHa HeobxoauMo:

+uyT0OBI MaTpHIja SIK0OU Oblyia He BLIPOXKAEHa

yToObI MaTpHLja IK0O6U ObIa paBHA eJUHUYHOMN

yTOOBI OTIpeie/TUTe b MaTpULIbl SIK0OH ObL/T OOJIbITIe e IMHULIBI

yTOOBI OTIpeie/TUTe b MaTpULIbl IK0OH ObI/T MeHbIIIe eZIUHUIIBI
Kax/ipIii 11ar uTepanuoHHOro npoiecca merogom HioToHa cocTouT U3:
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TIPUPaBHUBAHUSA UCXOZHOM CUCTEMBI K HYJIIO
TIPUPaBHUBAHUSA UCXOAHOM CUCTEMBI K eJUHUL|e
+pelleHus IMHEMHON CUCTEMBI
TIPMPaBHUBAHUSA UCXOJHOM CUCTEeMbI K MUHYC eZIMHULIe
Ilpu KakoM yC/1I0BUHM NpeKpallaeTcs WTepanuoHHbIN nporecc meroaoM Hiorona?
+pa3HOCTb MeX/Y pelleHUsMH Ha JaHHOM U Tpe/iblAyLel uTepalysx 1o
MO/YJIFO MeHblLIIe 3a/JaHHON TOUHOCTH
Pa3HOCTb MeX/y pelleHUsIMU Ha JaHHOM U TpeAblAylel uTepalysax 110 MOZY/IH0
MeHbllIe eJJUHULIbI
Pa3HOCTb MeX/y pelleHUsIMU Ha JaHHOM U TpeAblAyLel uTepalysax 110 MOZY/IH0
OoJIbIIIe 3aJaHHOM TOUHOCTHU
Pa3sHOCTb MeX/y pelleHUs MU Ha JaHHOM U TpeAblAylel uTepalysax 110 MOZY/IH0
Oosbliie HY s
Kakyw ¢pynkuuo MathCAD M0)XHO MCII0/1b30BaTh MPU pellieHUu! CUCTeM
He/IMHEeNHbIX yPaBHEeHUH ?
+Find
Root
Cspline
Interp
C yero HauMHaeTCs MOUCK pelIeHUs CUCTeMbI HeJIMHEeUHbIX YPaBHeHUM?
+C 3a7laHUs] HauabHbIX TTPUOIVPKeHUH
C TIpUPaBHYBAHUS YPaBHEHUU HYJIIO
C TIpUPaBHYBAHUS YPaBHEHUM eIMHNLIe
C TIpUPAaBHYBAHUS YPaBHEHUU MUHYC eJIMHNLIe
Kak uiyTcsi MHO)KeCTBeHHbIe KOPDHYM He/IMHeNHbIX yPaBHeHUH?
+3aJjat0TCsl ApyTHe HauaabHble PUOIKeHUs
3a[Ial0TCsl HauasibHble MPUO/IMKeHUs paBHbIe HYJTHO
3a[lal0TCsl HauasibHble NMpub/vKeHUs Oosbliie HY s
3alal0TCsl HauasibHble MPUO/IKeHs] MeHbliie HyJIs
Kak npoBepuTh NpaBU/IbHOCTH HaliJJeHHOT'0 pelleHNsi CHCTeMbl HeJTMHeWHbIX
ypPaBHeHHH?
TIPU TI0/ICTAHOBKE pellieHUsT — 3HaUeHUs1 ypaBHEHUM CTaHOBSITCS Oosibliie HyJIs
TIpU TIO/ICTAHOBKE pPelleHUs — 3HaUeHHsl YPaBHeHUM CTaHOBATCS MEeHbLLIe HYJIS
+TIpY TIO/ICTaHOBKE pellieHusI — ypaBHeHus1 00palljatoTcsi B paBeHCTBa
TIpU TIO/ICTAHOBKE peLleHUs — 3HaUeHHsl YPaBHeHUM CTaHOBATCS MeHbLIIe
e IMHULIbI
Korpa npekpamjanTcsa uTepanuy pyu penieHUU cucreM ypaBHennid B MathCAD?
+BCe KOPHU Ha JJaHHOM U TpeAblyllel uTepalyy He YTOUHSI0TCS
BCe KOPHU PaBHbI HYJIIO
BCe KOpHH O0/bliie HYJIs
BCe KOPHU MeHbLIe HYJIs
YTo npoucxout ¢ Marpuiieii SIKo0u npu moucke pemieHUsi CUCTeM yPaBHeHU?
ee orpe/ie/IiTe b IPUPAaBHUBAETCS K HYJIHO
ee orpe/ie/InTe b PYPAaBHUBALTCS K eJHULIe
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ee onpe/ie/IiTe b IPUPAaBHUBAETCS K MUHYC eIUHUL|e
+0Ha obpaiijaeTcs
Yemy paBHBI nnonpaBky B MeToAe HbI0TOHA Ha Ka)XK/|0M 1Lare urepanuu?
+TIpon3BeZieHrI0 00paTHOM MaTpuUllbl SIKOOM Ha BEeKTOp 3HaueHHUU (PyHKIUH
cymMme oOpaTHOM MaTpuIfbl IKOOUM 1 3HaueHUI HYHKIIUN
pa3HOCTH 0OpaTHOI MaTpuIlbl SIKOOU U 3HaUeHWM BYHKI[UN
y/ieMeHTaM 0OpaTHOU MaTpuLibl SIKo6u

Tab6suna 7 — Kpurepuu oreHKH copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kozp u Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHue (4acTv KOMIeTeHI1N)
VH/JKaTopa Ha 6a30BOM ypOBHe Ha MOBBILLIEHHOM YDPOBHE
MOCTWKEeHUS COOTBETCTBYeT OLIeHKe | COOTBeTCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «YJOBJIETBOPUTEJILHOY «XOpOIIO» «OTJTMYHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIMH) MaKCUMaJibHOro 6asia | MakcumasbHoro 6asia MaKCHMaJibHOro 6asia
CrygeHt CrygeHt CTyZeHT AeMOHCTpUpyeT
JIeMOHCTPUPYeT 3HaHue | JeMOHCTPUpPYeT OTJINYHOE 3HaHue
OCHOBHBIX MeTO/IOB XOpolllee 3HaHue OCHOBHBIX MeTO/IOB
pelleHus: CUCTeM OCHOBHBIX MeTO/IOB pelleHus: CUCTeM
HeJTMHeUHbIX pelLleHus: CUCTeM HeJTMHeNHbIX YpaBHeHHUH;
ypaBHEeHUH; HeJTMHeUHbIX WUTepaLMOHHBIX METO/IOB;
V-1 WTepaLMOHHBIX ypaBHEHUH; MeTO/IOB TIPOCTOU
=~ 1ITKoc-2
Oc ECTBOJCIHET MeTO/IOB; MeTO/I0B WTepaLiOHHBIX urepauu U HbIOTOHa;
nnazﬁ OBAHME I MPOCTOU UTepaLy U MeTO/IOB; MeTO/I0B Matpuily SIko6u; ToHsATHe
KO}I:TPOJIL HeroToHa; maTpuny MPOCTOU UTepaLy U CXOLUMOCTHU
SIkobu; roHsITHE HrtroToHa; MmaTpully UTepaLiOHHOr 0 IIPOoL{ecca;
JlesITeJIbHOCTH T10
CXOLUMOCTHU SIkobu; rnoHsTHe METO/IOB pelleHus B
TeXHUYeCKOMY
UTEePaLMOHHOI 0 CXOAUMOCTH MathCAD;
o0CTy)KMBaHUIO U .
PEMOHTY riporiecca; MeTo/ioB WTepaLiOHHOr 0 crioco0eH C BBICOKOM
pemienusi B MathCAD; | mpolecca; MeTo/j0B CTereHb0
obopyoBaHus
O a— Ha 6a30BOM ypOBHe pemenusi B MathCAD; CaMOCTOATETbHOCTH
MOXXeT OCYLL|eCTBJ/ISATh CaMOCTOSATE/IbHO MOXKET | OCYLL[eCTBJIATh
3JIEKTPUYECKUX
ceTeii IJIaHUpOBaHue U OCYLL|eCTBJISITh IJIaHUPOBaHUe U KOHTPOJ/Ib

KOHTDO/Th
JIesiITe/IbHOCTH T10
TeXHUUECKOMY
00CTy)KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

TJITaHUPOBaHUe U
KOHTDOJTb [1esiTeTbHOCTH
10 TEXHUUECKOMY
00CTy>KUBaHUIO U
pPeMOHTY 000py/J0BaHUSI
MOACTaHLUH
3JIEKTPUUECKUX CeTel

JieATeIbHOCTH T10
TEXHUUECKOMY
00C/Ty>KWBaHUIO U PEMOHTY
obopyioBaHus TIOACTaHI[UI
3JIEKTPUUECKUX CeTel
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Moayias 6. «/InHerHOe MPorpaMMHUPOBAHHE»

KomMmnbroTepHoe TecTUpOBaHUe

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»
JInHelHOe NMpOrpaMMHUpOBaHNe 3T0:

+pas3zen MaTeMaTUKU

paszien GU3MKu

paszies1 371eKTPOTEXHUKU

pasziesl MexaHUuKu
Yem 3aHMMaeTCs TUHEHHOe IPOrpaMMHpoOBaHue?

+pellleHMeM TaKWX 3a7lau Ha OThbICKaHWe HauOO/bIIMX U HAaUMEeHbBIINX 3HauUeHUH,
J71s1 KOTOPBIX METO/Ibl MaTEMaTUUYECKOI0 aHa/iM3a 0Ka3bIBAKOTCSl HEITPUTOAHBIMU

TIOMCKOM JIOKaJ/IbHBIX 3KCTPEMYMOB (DYHKLIMH

TIOUCKOM T7100a/TbHBIX 9KCTPEMYMOB (DyHKLIUN

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

+HalTU pellieHre, KOTOpoe o0ecrieurBaeT MUHUMYM LiesieBO (PyHKLIMK C yueToM
JIMHEVHOM CHCTeMbl OTPaHUYeHU

HaWTU 11e/IeBYI0 (DYHKI[UIO

peIIuTb CUCTEMY JIMHEHMHBIX OTPaHUYeHUN

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

VICKOMasi

VCXO/Has

CIJIa)KUBaroLast

t1je1eBas
Kak Ha3bIBaeTcsi cucTremMa JIMHEMHBIX YpPaBHeHHU B 3ajade JIMHEMHOIO
NporpaMMHpoOBaHus?

+CHCTeMa OrpaHUYeHUN

VICXO/IHasl CUCTeMa

VICKOMasi CUCTeMa

obpaTHasi cucTema
JiBe uacTu, Ha KOTOpbIE /Ie/IATCSA HeU3BeCTHbIe NMPHU pellleHUH 3afauyu JIMHEeNHOro
NpPOrpaMMHpPOBaHMA:

TI0JIOXKUTEJIbHbIE Y OTpULiaTe/TbHbIe

+06a3ucHble 1 He Oa3uCHbIE

1jesibie U JpoOHbIe

TOYHbIe ¥ NIPUOJIKEeHHbIe
Kak Ha3bIBaeTcsi COBOKYIIHOCTb HEHU3BeCTHbIX B 3ajaye JIMHEHHOIro
NporpaMMHpoBaHus?

peleHue

+6asuc
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OIOpHas TOYKa

VICXO/IHbIe [JaHHbIe
Ec/i IpUHSATD, UTO BCe CBO0OJHbIe HeM3BeCTHbIEe PaBHbI HYJIIO, TO:

+0oCTaBIIMeCs: Heu3BeCTHbIe PaBHbI Ha3ucy

OCTaBLIMeCS HeU3BeCTHbIE TOXKe PaBHbI HYJIIO

OCTaBLIMeCS HeU3BeCTHbIe PaBHbI UCXOHBIM

OCTaBLLMeCsS HEU3BeCTHbIE PaBHbI NTPebIAYILINM HEU3BECTHBIM
Kakoe yc/10BHe JO/DKHO BBINO/IHATHCS MPU TIepexo/ie OT OJHOro 0a3uca K pyromy
IpY [I0MCKe MUHUMYyMaA?

+HOBO€e 3HaUeHHUe Lie/IeBOM (DYHKLIMU [JOJDKHO YMEHbILATbCS

HEeW3BEeCTHbIE JOJDKHBI YMEHbLIAThCS

HEeH3BeCTHbIE [J0/DKHbI YBe/IMYMBaThCS

HOBOE 3HaUyeHHUe Lie/1IeBOM (DYHKLIMM J0/DKHO yBeTUUMBAThCS
YTo NMPOUCXO/JUT MPH Mepexojie OT 0JHOro 6asuca K Apyromy?

+yaneHre U3 UCXOJHOrO Oa3uca OJHOW W3 HEU3BECTHBIX U BBeJEHUs BMECTO
Hee Kakoi-mmbo cnepytoiijeid CBOO0IHOM HEM3BECTHOU

TIpYpaBHUBaHKUE K HY/II0 0a3UCHBIX HEU3BECTHBIX

NpUpaBHUBaHKUeE K HYJ/II0 He 6a3UCHBIX HeHM3BEeCTHBIX

TIpUpaBHUBAHUE K HYJIIO L|e/1eBOW (PYHKLMU
YTo MPOUCXO/JUT HA Ka)XKJ0M 3Tarne npeodpa3oBaHus?

+Pe3y/sbTaTOM Ka)k[Oro OuepefHOro 3Tara IpeoOpa3oBaHUs SIB/SETCS HOBBIN
6a3uc ¥ COOTBETCTBYIOIIee eMy Oa3uCcHOe pellleHHe U 1iesieBasi QyHKIUS

TIpYpaBHUBaHMUeE K HY/II0 0a3UCHBIX HEU3BECTHBIX

NpUpaBHUBaHUeE K HYJ/II0 He 6a3UCHBIX HeHM3BEeCTHBIX

TIpUpaBHUBAHUE K HYJIIO L|e/IeBOr (PYHKLMU
CuMIuieKkc — MeTojj 3TO:

+MeTO/, IT0C/IeJ0BaTeIbHOr0 yJIyYllleHUs I1/1aHa

MeTO/, TIJIaHUPOBaHUS

MeTO/, PellleHus1 CUCTeM YpaBHeHUN

MeTO/, pelleHUs] HeJIMHEeWHbIX YpaBHeHUN
B KakoM NpU/I0)XKeHNH pea/in30BaH CUMILIEKC-MeTOA?

Word

+Excel

Power Point

Access
KakyuM MeT0/j0M MO)XHO pelIuTh 3ajauy J/IMHEMHOro IpOorpaMMHpPOBaHHUA B
MathCAD?

+MeTo/i0M Tiepebopa

c ucnonb3oBaHueM 6;10ka Given-Find

C UCroJib30BaHWeM (QyHKIMU Root

C ucrnoJsib3oBaHueM QyHKLMU Regress
KakuMm omeparopoM MOXHO 3anmucarb orpaHudenue X 3HaueHuem 100 pis aByx
napamMeTpoB cl ¥ c2 mpu pelleHUM 3a/iauM JIMHEHHOro NpPorpaMMHUPOBaHUs B
MathCAD?
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+Xec1,c2:=if[(-c1+-¢2)<100, Xe1,e2,0]
Xc1,2= 100
Xcl,c2> 100
Xcl,c2< 100
Kakoil omepartop onpejesieT MakCcMMaJ/ibHOe 3HaueHue maccuBa Y B MathCAD?
Given (Y)
Root(Y)
Regress(Y)
+max(Y)
Kakolil omepartop onpeje/isieT MMHUMa/ibHOe 3HaueHue maccuBa Y B MathCAD?
Given (Y)
Root(Y)
Regress(Y)
+min(Y)
Yto ucnonb3yoT A/ pa3MenieHns nepemeHHusix B Excel?
+4enKu
CTOJIOITBI
CTPOKH
3armucu
B kakoe MeHH Heo0X0AMMO 3aliTM TPH PpelleHHHd 3afaul JIMHEeHHOro
nporpammupoBanus B Excel?
+Cepsuc/Ilonck perieHus
OkHO
[aHHb1e
BcraBka
MeTtop, npUMeHAIOLIUNICA NIPU PellleHUH 3aja4yi JIMHEeNHOr 0 MpPorpaMMHUpPOBaHMS:
+CHUMIUIEKC-MeTO/
6a3uCHBIN METOZ
10CJ/1eJ0BaTeIbHbIA METO/
paspelarolmni MeTo/]
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Tab6suna 8 — Kpurepuu orneHku copMHUPOBaHHOCTH KOMIIETEHI[UH

Kog u Kpurepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (4acTM KOMIIeTeHLMN)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YPOBHE
AOCTHXXEHMA COOTBeTCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «y[I0BJIETBOPUTEILHO» «XOpOLIO» «OTJTMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOro O6ajia | MakcumasbHoro 6asia MaKCUMaJibHOr0 6asia
CrygeHt CryneHT CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYET 3HaHUe | 1eMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/I0B XOpolee 3HaHue OCHOBHBIX METO/I0B
pellieHus 3a/jauu OCHOBHBIX METO/I0B pellieHus 3a/jauu
JIMHEHOT 0 pellieHus 3a/jauu JIMHEHOT 0
NpOrpaMMHPOBaHMUS, JIMHEHOT 0 NporpaMMHpOBaHMUS,
N -1nkoc-2 MeTO/IOB COCTaB/IeHUsI | POrpaMMHUPOBaHUS, MeTO/I0B COCTaB/IeHUS
OcyugectBisieT Lie/1eBOM (DyHKLIMY; MEeTO/ZIOB COCTaBJ/IEHUS LesieBoM (DyHKLUY;
TJIaHMpOBaHue U | MOHATUS Oasuca 1 LjefleBor (PyHKLINY; noHsATHs 6a3uca u
KOHTPO/Ib CBOOOHBIX noHsATHs 6a3zuca u CBOOOJHBIX HEN3BECTHBIX;
JlesITeIbHOCTU 110 | HEU3BECTHBIX; CBOOOJHBIX CUMILIEKC-MeTO/1a;
TeXHUUECKOMY CUMILIEKC-MeTO/1a; HEeU3BeCTHBIX; MeTO/IOB peLleHUs B
00C/Ty’)KUBaHUIO U | METO/IOB pellieHus B CUMILIEKC-MeTO/1a; MathCAD u Excel;
PEeMOHTY MathCAD u Excel; METO/0B pelleH!Us B crioco0eH C BBICOKOM
obopyoBaHus Ha 6a30BOM ypOBHE MathCAD u Excel; CTereHblo
MO/ICTaHLMI MOJKeT OCYLLeCTBJISATh CaMOCTOSITE/IbHO MOXKET | CAMOCTOSITEJIbHOCTU
5/IeKTPUYECKUX | TUIAHWPOBaHUe U OCYILIeCTBJISATh OCYILIeCTBJISATh
ceTei KOHTPO/Ib NJIaHUPOBaHKE U NJIaHUPOBaHUE U KOHTPOJIb
JlesITeIbHOCTH 110 KOHTPO/Ib [1eITe/IbHOCTH | AesITe/IbHOCTH 110
TeXHUUECKOMY 110 TEXHUYECKOMY TeXHUUECKOMY

o0CTy>KMBaHUIO U
PeMOHTY 000py/J0BaHUsI
MOACTaHLUH
3JIEKTPUUECKUX CeTel

o0CTy>KUBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

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

Moayab 7. «ITouck MuHuMyMa (DYHKIIMU OHOM MepeMeHHON»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»

ITouemy B TOUKax 3KCTpeMyMoB (yHKLIUH MPOM3BOAHAA PaBHA HYJIIO?
+yros KacaTe/JbHOW paBeH HyJII0
(GyHKLYS paBHA HYJTIO
(GyHKLMS MaKCMMa/bHa
byHKIMST MUHUMaJTbHa

YTO0 MOKHO C/le/IaTh, UTO0ObI BMECTO MAKCUMyMa UCKaThb MUHUMYM (DyHKI{HH?
+TIOMEeHSATh 3HaK (PYHKLIUN
TIPUPABHATH QYHKLIUIO HYJTIO

TIPUPABHSATH NPOX3BOJHYIO HYJTHO

TIPOCYMMUPOBATh BCe KO3 PuijeHTbl (QyHKI[UH
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IlepBbIii 3Tan aJAropuTMa Haxo)XX/|eHusi MUHUMyMa (PyHKLIUHM OJJHOU MepeMeHHOM:
+omnpejeneHre 0Tpe3Ka, rae GQyHKLMs YHUMO/1a/IbHa
orpejiesieHUe OTpe3Ka, rAe QyHKLUS M0I0XKUTe/bHA
orpejeneHUe OTpe3Ka, rae GyHKLHMs OTpULiaTe/IbHa
orpejiesieHUe OTpe3Ka, rAe QyHKLMs paBHa HYJIIO
MeTtoa, He NPUMEHSIOIMHCA NPH HAX0KAeHMH MUHUMYyMa (QyHKIUM OJHOM
repeMeHHOM:
+MeTo 1 0OpalljeHrsT MaTPHI[bI
MeTO/] TOJIOBUHHOTO Jle/IeHUs
MeTO/i CKAHUPOBaHUs
rpafiMeHTHbIA MEeTO/
Kakoe yc/ioBHe BBINO/IHACTCS /IS TIO0OBIX ABYX TOUEK OTpPe3Ka X1 M X2, B3ITHIX 10
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 Ip Xmin<X1<X2, TaK U MPH X2<X1< Xmin
Yto Ha3bIBaeTcs JI0Ka/JIbHbIM MUHUMYMOM (PyHKLMH?
+11000i1 MUHUMYMY (DYHKLIAN
MHUHHMAaJIbHbI MUHUMYM (YHKLIAA
MaKCUMasbHbIi MUHUMYM ()YHKLIUU
NepBbli MUHUMYM (DYHKLIUH
Yro Ha3bIBaeTcs JI0Ka/JIbHbBIM MaKCUMyMOM (PyHKLMH?
+1100011 MakCUMyM (QYHKLIUN
MHHHMAaJIbHBIN MaKCUMYM ()YHKLIUU
MaKCUMaJlbHbI MAaKCUMYM (DYHKLIMH
MepBbIi MAaKCUMYyM (YHKLIAU
Yro Ha3bIBaeTcs r100a/1bHBIM MUHUMYMOM (DYHKI[UH?
nmoboit MUHUMYMY (YHKLIMU
CaMbIi MaKCMMaJ/IbHbIi MUHUMYM (DYHKLIMY
+CaMblii MUHUMa/bHbIA MUHUMYM ()YHKLIUU
NepBbli MUHUMYM (DYHKLIUU
Yro Ha3bIBaeTcs 17100a1bHBIM MAaKCUMYMOM (DYHKI[UM?
moboit MaKCUMyM (PYHKLIUA
+CaMbIii MaKCUMaJIbHbI MaKCUMyM ()YHKLIMU
CaMblii MUHUMaJIbHbI MaKCUMYM (PYHKLIUH
NepBbIi MAaKCUMYM (YHKLIAU
Kakoi MeTo/ He MPUMeHsIeTCs MPU MOMCKe IKCTPeMyMOB (PyHKIUM?
MeTo 1 repebopa?
MeTO/] TOJIOBUHHOTI'O Jle/IeHUs1 OTpe3Ka
MeTO/i CKAHUPOBaHUS
+MeTOo/, IIPOCTOW UTepaLiuu
YTo fe1aeTcss B MeTO/ie IMO0/JIOBUHHOIO Je/IeHHUsI 0Tpe3Ka?
+Cy’>KaeTcs UCXOJHbIM OTPe30K OTHOCHUTE/bHO ero CepejvHbl 10 TeX Iop, MOKa
ero rnpezeJsbl He CTaHyT paBHbI Xmin C 3aZlaHHOM TOUHOCTBIO €
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OTPEe30K /IeJUTCS MOM0JIaM OJUH pa3
cepeJiHa IepBOro OTpe3Ka IpyvpaBHUBaeTCs K Xmin
cepe/iiHa IePBOr0 OTpe3Ka JeJIMTCA I0I0JIaM U pyupaBHUBaeTCA K Xmin
Yro Aenaercsa B MeTo/ie epedopa mMpH nMouckKe MUHUMyMa?
+BBIUMC/ISIFOTCS BCe 3HAUEHUS yi B TOUKAX M M3 HUX BBIOUPAIOTCS Ymin U Xmin.
repebUparoTCs BCe MUHUMYMBbI
repebUparoTCs BCe TOUKU
riepeOHparOTCs BCe SKCTPEMYMBI
Yro no3BosisieT MeTo/ nepedopa npu moucke MUHIMyMa (PyHKIHU?
+HalTU r106a71bHBIN MUHUMYM
HaWTU TOUKU neperrba GyHKIUU
HaWTU TOUKU paBeHCTBa HY/0 QyHKLUU
HaWTU TOUKU paBeHCTBa HYJ/IHO TIPOM3BOAHOM
Kakoii MeTOj 103B0JIsieT HAWTH aHA/IUTHYeCKoe pellieHne NMPHU MoOUCKe MUHUMYyMa
pyHkun?
MeTo/ riepebopa
MeTO/ TIOJIOBUHHOTO JleJieHUsT OTpe3Ka
+DpaBeHCTBO HYJ/IFO TIPOM3BOAHOM
MeTO/] CKaHUPOBaHUsI
Yro AesaeTcs NpU MOUCKe MUHUMYMA (yHKLIUH METOAOM CKaHMPOBaHMSI?
+UCnonb3yeTcss BblunciaeHre ¢GyHkuM y = f(x) oT HauanbHOM Touku (a) C
3a/1aHHbIM 11arom (h)
repebuparoTCs BCe TOUKU
TIPUPaBHUBAIOTCS HYJIIO TTPOM3BO/IHbIE
OTpe30K /IeJTUTCS M0To/am
Kakue BbIpa)keHUs1 MO3BOJISIIOT HAUTH MUHUMYM (pyHknuu 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 MO3BOJISIIOT 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 MO3BOJISIIOT HAUTH MUHUMYM (pyHknuu V(a) B MathCAD?
+a:=55
Va:=v(a)

vmin:=min(Vv)
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 (DYHKIUH METO/|[0M
CKaHMpOBaHUA?

+pa3HOCTb (PYHKLMM Ha TeKylled W TpefpiAylled utepalusx (razi=yi — Yi+1)
CTaHOBUTCS MeHbIIIe HYJIs

pa3HOCTb (YHKIMMA Ha TeKylled W mpeAblayiler utepaiusax (razi=yi — Yi+1)
CTAHOBUTCS PaBHOU HYJIIO

pa3HOCTb (YHKIMMA Ha TeKylled W mpeAblayiler utepaiusax (razi=yi — Yi+1)
CTaHOBUTCS OO/bIIIe HYIS

pa3HOCTb (YHKIMMA Ha TeKylled W mpeAblayiler utepaiusax (razi=yi — Yi+1)
pacret
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Tab6auna 9 — Kpurepuu oreHKu copMHUPOBaHHOCTH KOMIIETEeHI[UH

Kop u Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHUe (4acTv KOMMeTeHI1N)
HH/IMKaTopa Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YPOBHE
AOCTHXXEHMA COOTBeTCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «YZIOBJIETBOPUTE/TEHO» «XOpOLIO» «OTJTMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOro O6ajia | MakcumasbHoro 6asia MaKCUMaJibHOr0 6asia
CrygeHt CrygeHnt CTyZeHT AeMOHCTpUpyeT
JIeMOHCTPUPYET 3HaHUe | IeMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/I0B XOpoliee 3HaHue OCHOBHBIX METO/IOB I10OMCKa
M0MCKa MUHUMYyMa OCHOBHBIX METO/IOB MUHUMYMa (QyHKLAU
(yHKLMM OHOM MOMCKa MUHUMYyMa O/IHOM TIepeMeHHOM;
riepeMeHHOM; TIOHATHUN | GYHKLUU OJHOU TOHSATUN TOYEK
TOUEeK KCTPeEMyMa, riepeMeHHOM; TIOHSITUM | SKCTpeMyMa, IPOU3BOJHOM,
V-1 TIPOX3BOJIHOM, TOUEeK IKCTPeEMyMa, JIOKaJIbHOT'O U I7100a/IbHOT0
=~ 1ITKoc-2 o
o JIOKa/IbHOT'O 1 TIPOW3BO/IHOM, MUHUMYMa; a/IfOPUTMOB
OcyugecTtsisieT
r7100a/1bHOTO JIOKa/IbHOT'O 1 Hax0>K/IeHWs MUHUMYMOB;
TJlaHMpPOBaHUe U
KOHTDOJE MUHUMYMa; r7106a/IbHOTO MeTO/I0B CKAaHUPOBaHUSA U
P aZrOPUTMOB MUHUMYMa; aJIr'OPUTMOB | Tiepebopa; MeToi0B
JlesITeIbHOCTH 110
HaxO0’K/leHHUsI HaxO0’K/leHUsI pemenusi B MathCAD;
TeXHUUYECKOMY o
MUHUMYMOB; METO/IOB | MUHUMYMOB; METOZIOB crioco0eH C BBICOKOM
00CTy>KUBaHUIO U
PEMOHT CKaHUPOBaHUS U CKaHUPOBaHUS U CTereHbI0
Y niepe6opa; MeTO/I0B niepe6opa; MeTO/I0B CaMOCTOSITE/IbHOCTU
obopyioBaHus
N a— pemienusi B MathCAD; | peiuenust B MathCAD; OCYLLeCTBJIATh
Ha 6a30BOM ypoBHe CaMOCTOSITE/IbHO MOXKET | TJIaHWPOBaHUe ¥ KOHTPOJIb
3J1IeKTPUUeCKUX
Ji MOJKeT OCYLLeCTBJISATh OCYILIeCTBJISATh JlesITeIbHOCTH 110

TJITaHUPOBaHUE U
KOHTDO/Tb
JIesiITe/IbHOCTH T10
TeXHUUECKOMY
o0CTy)KMBaHUIO U
PeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

TJITaHUPOBaHUE U
KOHTDO/Tb [1eiTeTbHOCTH
10 TEXHUUECKOMY
o0CTy)KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLMN
3JIEKTPUUECKUX CeTei

TEXHUUECKOMY
00C/Ty’>KHBaHUIO U PEMOHTY
obopyioBaHus TIOCTaHI[UI
3JIEKTPUUECKUX CeTel

Moayb 8. «IloucK MUHHMYMa (bVHKI.[I/Il/I HECKO0JIbKHX IIepeMEeHHbBIX»

KomMmnbroTepHoe TecTUpOBaHue
Bbibepume 0OuH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»
Ecmu QyHKIUA OT JBYX MepPeMeHHbIX HMeeT JIOKA/IbHbIH MUHHMYM, TO KaKYH
(¢opmy MeeT ee MOBEPXHOCTH B TPEXMEPHOM IPOCTPAHCTBe?
+hopmy yarm
dbopmy LUIMHApa
dbopmy 11apa
dbopmy runepbosonzia
YTo 03HauaeT IMHUA YPOBHA?
PaBeHCTBO HYJIIO QyHKLIUU
PaBEHCTBO HYJIIO MPOU3BOAHOU
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+TI0CTOSTHCTBO (DYHKI[MU B /1H000I1 ee TOuKe
TIOCTOSTHCTBO TTPOM3BOJHBIX B /1t000I1 ee TOuKe
Kak Ha3bIBaeTcs JIMHUA YPOBHA?
IOy OKPY>KHOCTb
T10J/1Y 3JIJIUTIC
BITMCAHHAasl OKPY>KHOCTb
+U30/IMHHA
Kak Ha3bIBaeTcs JIMHUA YPOBHA?
+U30/IMHHA
Aayra
TIOJTy OKPY>KHOCTb
TI0/1y 3JIJIUTIC
Kak Ha3biBaeTcsi GyHKLUsA, MMeIoIasi OAUH IKCTpeMyM?
YHUMOZ,a/IbHOU
+MOHOMO/IA/TbHOM
MYJIbTUMOZ,A/TbHOM
MHOIOMO/]a/IbHOM
Kak Ha3biBaercs GyHKIUs, HMeoiasi 6o/iee 0JHOr0 SKCTpeMyMa?
YHUMOZ,a/IbHOU
MOHOMO/1a/IbHOU
+MYJIbTUMOZ,A/TbHON
MHOIOMO/]a/IbHOM
CKo/IBKO 3KCTpeMyMoB uMmeeT GpyHKnusa Xummenb0/1ay?
OJVH
ZiBa
TpHU
+yeTeIpe
YTo0 COCTAB/IAIOT, UYTO0ObI HANTH TOUKY JIOKA/IbHOT0 MUHUMYMa?
+T10C/1eI0BaTe/IbHOCTh TOUEK MPUOJIKeHUsT
HeJIMHeVHbIe YDaBHEeHUSs
reoMeTpuyecKyto purypy GyHKLUU
JIMHEeVHbIe ypaBHeHUs
Kakoii Jo/DKkHa ObITh I0C/1el0BaTe/IbHOCTh 3HaueHHil (YyHKOHMH B TOUKax
npuo/IIDKeHHs MPU MOUCKe MUHUMYyMa?
+MOHOTOHHO YyObIBaroLleli ¥ OrpaHUYeHHOW CHU3Y
MOHOTOHHO BO3pacCTarolllel U OTPaHUYEHHOW CHU3Y
MOHOTOHHO YOBIBaroIIell ¥ OrpaHUYeHHON CBEpXY
MOHOTOHHO BO3pacTarolllel U OrPAHUYEHHOU CBEPXY
Kakasi 3T0 moc/ie0BaTe/IbHOCTh 3HaueHuk PpyHkuu f(x°) > f(x') > . f(x*)>. . f(x")?
+MOHOTOHHO yObIBarolljasi ¥ OrpaHAYeHHasi CHU3Y
MOHOTOHHO BO3pacTarolllasi U OrpaHAYeHHasi CHU3Y
MOHOTOHHO YObIBaro1ljasi U OrpaHUYeHHasi CBePXY
MOHOTOHHO BO3pacCTarolllasi U OrpaHUYeHHasi CBEPXY
Yro Heo0X0qUMO OIpeJe/IUTh Ha Ka)KJAOM Iare NpPH TMOHUCKe 3KCTpeMyMa

pyHkuun?
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+HarpaB/eHHe U Lar B TOM HarpaB/ieHUuU

3HaueHue (yHKLMW Ha JaHHOM S3Tarie

3HaueHue (YHKLUWW Ha JaHHOM U MpeJblAyIIeM STare

3HaueHue (YHKLMW Ha NpeblAylieM 3Tare
Ilo Kakoi cxeMe MOJIy4alT pellieHUe MPH MOMCKe 3KCTpeMyMa (PyHKIIUM MEeTOAOM
IOKOOP/UHATHOI0 CITyCcKa?

+IBUratOTCs 110 OYepeiy Napasjie/lbHO KOOpAUHaTe

JIBUTAIOTCS 110 OUepeiy MepreH UKy /IsIpHO KOOpMHaTe

JIBUTAIOTCS 10 JIMHUU YPOBHSI

JIBUTalOTCs MepPHeHANKYISIPHO JTMHUM YPOBHS
Ilo Kakoi cxeMe MOJIy4arT pellieHUe MPH MOMCKe 3KCTpeMyMa (PyHKIIUM MEeTOAOM
HAUCKoOpeHiiero cimycka?

JIBUTAIOTCS 110 OUepe/iy rapasie/lbHO KOOpAuHaTe

JIBUTAIOTCS 110 OUepe/iy MepreH UKy /IsIpHO KOOpMHaTe

JIBUTAIOTCS 10 JIMHUU YPOBHS

+IBUratOTCs TIepHeHAUKYJISIPHO JIMHUW YPOBHS
Yro Heo0X0/[UMO cAe/1aTh MPH MOMCKe IKCTPeMyMOB (PYHKI[UH JTHO0BIM MeTO0/[0M?

+3aJjaTh Haua/ibHbIe MPUO/IKeHUs

BBIUKC/IMTD 3HaUeHHe (DYHKLMM Ha JaHHOM 3Tarle

BBIUKC/IUTD 3HaUeHHe (DYHKLMU Ha JAaHHOM U TIpeJbIAYLeM JTare

BBIUKC/IUTh 3HaUeHHe (PYHKLMM Ha NpeJblAyLIeM STare
MeTtop, He NPUMEHALIUNICA PH HaX0)XKJeHHH MUHUMYMa (DYHKLIUH HeCKOJIbKHUX
NepeMeHHbIX:

MeTO/i KOOPIMHATHOI'O CITyCKa

+MeTo 1 0Opall[eH!sT MaTPHI[bI

MeTO/l CKOpEHILIero Crycka

rpaiIMeHTHBbIA MEeTO/
YTo 03HavaeT Hampas/ieHHe BOJIb rPajueHTa QyHKIMU?

JIBUTalOTCS Mapasie/;ibkHO KOOpAUHATe

JIBUralOTCsl TMepHeHAUKYJISIPHO KOOpAUHaTe

JIBUTAIOTCS 10 JIMHUU YPOBHSI

+IBUratOTCs TIepPHeHAUKYJISIPHO JIMHUW YPOBHS
Kakoe yc/i0BHe MOXHO HCIO0/1b30BaTh MNPU TIOUCKEe 3KCTPeMyMOB (YHKLIUM
MHOI'MX IlepeMeHHBbIX?

+PaBeHCTBO HYJIIO MPOU3BOAHBIX (DYHKLIMU MO BCEM ITepeMeHHbIM

PaBeHCTBO HYJII0 QyHKLIMU

PaBEHCTBO HYJIIO BCEX MePEMEHHBIX

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

+MeTo/I0M Tiepebopa

MEeTO/IOM MPOCTOU UTepaLuu

MeTO/IOM TOJIOBUHHOTIO Jle/IeHUsl

MeTOo/IoM ObOpaliieH!sI MaTPUILbI
Kakum 13 nepeunic/ieHHbIX MeT0/J0B MO)KHO HalTH 3KCTPeMyMbl (PyHKI[UM MHOTHUX
nepemeHHbix B MathCAD?
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MEeTO/IOM MPOCTOU UTepaLuu
MeTO/|0M TI0JIOBUHHOTO JleJIeHUs]
MeTO/IoM 00OpaIl|eH!s MaTPUIbI
+MeTO/J0M C UCII0b30BaHueM Osioka Given - Find
Yro Heo0X0AMMO MeHSTb MPHU IOHUCKe BCeX 3KCTPeMyMOB (YHKIUM MHOTHX
nepemeHHbix B MathCAD?
+HayvasibHble TIPUOKeHHs
MeTO/, pelleHus
HaripaBJieHUe [IBUKeHUs
11ar JABWKEeHUs B JaHHOM HarlpaB/IeHUU
Kakue ypaBHeHUSI MO)XHO HCHO/Ib30BaTh IPH TNMOHUCKE 3KCTPeMYMOB (YHKIUM
AByx nepemenHbIx (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 onjeHrBaHus C(QOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (4acTM KOMIIeTeHLMN)
VH/JMKaTopa Ha 6a30BOM ypOBHe Ha TOBBILIIEHHOM YPOBHE
JOCTHKEeHUst COOTBETCTBYeT OL|eHKe | COOTBETCTBYeT OLieHKe COOTBETCTBYeT OL|eHKe
KOMITeTEeHLIUU «yIOBJIETBOPUTE/ILHO» «XOpOLLO» «OTJIMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIUH) MaKCUMaJibHOro Oasia | MakcumasbHoro 6asia MaKCUMaJibHOro Hasia
CrygeHt CrygeHnt CTyZeHT AeMOHCTpUpyeT
JIEMOHCTPUPYET 3HaHue | 1IeMOHCTPUPYeT OT/IMYHOE 3HaHUe
OCHOBHBIX METO/I0B XOpoliee 3HaHue OCHOBHBIX METO/IOB I10MCKa
MOMCKa MUHUMYMa OCHOBHBIX METO/I0B MHHHMMYyMa (YHKLIU
(YHKLMM HECKOJIBKUX MOMCKa MUHUMYMa HEeCKOJIbKUX [epeMeHHBbIX;
NepeMeHHbIX; MOHATHUN | (PYHKLIMA HECKOIBbKUX MOHSTUM JIMHUM YPOBHS,
N -1nkoc-2 JIMHUM YPOBHS, repeMeHHbIX; IOHATUM | YHUMOZAlIbHOW U
OcyugectsisieT YHUMOZA/ILHOW U JIMHUW yPOBHS, MOHOMO/Ia/IbHOM (hyHKLIUY;
IJIaHUPOBaHWE U | MOHOMOJA/IbHOMN YHUMO/|a/IbHOM 1 MeTO/Ibl HAUCKOpeUILIero u
KOHTPO/Ib (GYHKLMM; METO/pbI MOHOMOZA/IbHON MOKOOP/IMHATHOTO CITYCKa;
JlesITe/IbHOCTU 110 | HAUCKOpeMILero u (GYHKLMM; METO/pbI MeTO/IOB peLleHus B
TeXHUUECKOMY | IOKOOpAUHATHOIO HaUCKOpeHIIero u MathCAD;
00C/Ty’)KUBaHUIO U | CITyCKa; MeTO/IOB 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 KOHTPOJb
ceTei KOHTPO/Ib NIJIaHUPOBaHUE U JlesITeIbHOCTH 110
JlesITeIbHOCTH 110 KOHTDO/Ib [1eITeIbHOCTH | TEXHUUYECKOMY
TeXHUUECKOMY 10 TEXHUYECKOMY 00C/Ty’>KWBaHUIO U PEMOHTY

o0CTyKMBaHUIO U
PEMOHTY 000py/J0oBaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

o0CTy)KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

obopyioBaHus TIOACTaHI[UI
3JIeKTPUUECKUX CeTel
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Moavisb 9. «HucnenHoe quddepeHiuposanve GyHKIMH, 3aJaHHOU Ta0TUUHO»

KomMmnbroTepHoe TecTUpOBaHUe

Bbibepume 0OuH npasu/ibHblll 6apUaHmM omeema u Hax)cmume KHonky «/lanee»
Kakoe BbIpakeHHe SIB/ISIETCA MPOCTEHIIIUM 00bIKHOBeHHbIM JU(depeHIHaTbHbIM
ypaBHeHHUeM I1epBOro nopsaaka?

ty'=f(x)

y'=f(xy)

y=r1"(y)

y=1"(xy)
Kak  ¢opmynnpyerca  peineHne  OObIKHOBeHHOro /u¢depeHnuanbHOr0
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 depeniuaibHOro ypaBHeHus?

OrpaHUYEeHUsIM

+Havya/JlbHOMY (TPAHUYHOMY) YC/IOBHUIO

HeIpepbIBHOCTH

I71aJJKOCTH
Ha cKo/bKO rpynm MOXXHO pa30utrb MeToAbl peieHus uddepeHHaIbHBIX
yPaBHeHUH?

JiBe

+TpuU

yeTbipe

TSITh
Kakoii MeToj He OTHOCUTCA K  MeTojaM pemeHusa uddepeHBaaIbHbIX
ypPaBHeHUH?

aHa/IMTUYECKUMN

rpaduueckuit

YU C/IEHHBIU

+anreOpanyecKuit
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Tab6suna 11 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI[HI

Kop u Kpurepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (4acTv KOMMeTeHI1N)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YPOBHE
AOCTHXXEHMA COOTBeTCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMITeTEeHLIUU «y[I0BJIETBOPUTEILHO» «XOpOLIO» «OTJTMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOro Oa/uia | MakcumasbHoro 6asia MaKCUMaJibHOr0 6asia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIEMOHCTPUPYET 3HaHUe | IeMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/IOB XOpolee 3HaHue OCHOBHBIX METO/I0B
pelleHust OCHOBHBIX METO/I0B pelleHust
nvddepeHLIMaTBbHBIX pelieHus nvddepeHLIMaTBbHBIX
(yHKLMM, 3aZJaHHBIX nvddepeHLIMaTbHBIX (yHKLMM, 3aZJaHHBIX
Ta0/TMYHO; TTIOHATHI (dyHKUMM, 3aJaHHBIX Ta0/TMUHO; TTIOHATUI
N-1nKoc-2 0OBIKHOBEHHBIX Tab/IMYHO; TIOHATHIA O0OBLIKHOBEHHBIX
OcyugectsisieT nvddepeHLIMaTbHBIX 0OBLIKHOBEHHBIX nvddepeHLIMabHBIX
MJIaHUPOBaHWE U | ypaBHEHU U I depeHLIMATBHBIX yPaBHEeHU! U ypaBHEHUI
KOHTPO/Ib ypaBHeHUI NTepBOoro ypaBHeHUM 1 MepBOro MOPSJIKa;
JlesITeIbHOCTU 110 | IOPSIZAKa; ypPaBHeHUI NTepBOoro aHaA/IMTUYECKUX U
TeXHUUECKOMY aHaA/IMTUYECKUX U MOPSJKa; rpauuecKkux MeToZlOB;
00C/y>KUBaHUIO U | rpadruecKrx MeTO/I0B; | aHAIUTUYEeCKUX U MeTO/ZIOB pellieHHs B
PEMOHTY MeTO/IOB peLleHus B rpaduueckux MmetozioB; | MathCAD;
obopypoBaHus MathCAD; MeTO/ZIOB pellieHus B crocobeH C BBICOKOM
MO/ICTaHLMI Ha 6a30BOM ypoBHe MathCAD; CTeIleHbI0
5/IEKTPUYECKUX | MOKET OCYILIeCTBJISITh CaMOCTOSITE/IbHO MOXKET | CAMOCTOSITEJIbBHOCTU
ceTe NJIaHUPOBaHUE U OCYILIeCTBJISATh OCYILIeCTBJISATh

KOHTDO/Tb
JIesiITeJIbHOCTH 110
TeXHUUECKOMY
00CTy>KMBaHUIO U
PeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

TJITaHUPOBaHUE U
KOHTDOJTb [IesiTeTbHOCTH
10 TEXHUUECKOMY
00CTyKMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUH
3JIEKTPUUECKUX CeTel

TJIaHUPOBaHUe U KOHTPOJTb
JeATeIbHOCTH T10
TEXHUUECKOMY
00C/Ty’)KHBaHUIO U PEMOHTY
obopyioBaHus TIOACTaHIUI
3JIEKTPUUECKUX CeTel

Moavas 10. «Uuc/jeHHOe HHTerpupoBaHue (hyHKIIUH, 3aaHHON Ta0/TUYHO»

KomMmnbroTepHoe TecTUpOBaHUe

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

B KakoM BH/leé TMOJy4YaeTcs pelieHHe TpH pemieHun uddepeHIHaTBHBIX

ypaBHeHUI aHA/TUTHYECKUM MeToj0M?
B BUjle rpauka
+B BU/Ie aHAJIUTUUECKOTO BbIpa)KeHUsI
B BU/Ie TaOJ/IUIIbI
B BHU/Ie 3al1CH

B KakoM BH/l¢é TMOJy4YaeTcs pelieHHe TpH pemieHun uddepeHIHaTbHBIX

ypaBHeHHH rpa¢uuecKuM MeTo0oM?
+B BUJle rpaduka
B BU/Ie AHAJTUTUUECKOTO BbIpa>KeHUsI
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B BU/Ie TaOJ/UIIbI
B BU/JIe 3aMUCU
B kakoM BHJe mO/IydaeTcs pelleHUe Npu pemieHud uddepeHHHaTbHBIX
yPaBHeHHH YHC/IeHHBIM MeTOoAO0M?
B BUJle rpadpuka
B BH/l€ aHA/IMTUUECKOT0 BbIpaXKeHUsI
+B BU/Ie TaO/IULIbI
B BU/JIe 3aMUCU
K uemy Mo0)xHO cBecTH Au(depeHIiuaibHble ypaBHEeHHS N-T'0 NOPAAKA?
+K CUCTeMe ypaBHeHUM 1-ro ropsjaka
K YpaBHeHUIO 1-ro nopsjaka
K CUCTeMe ypaBHEHUM 2-ro MnopsifiKa
K YpaBHEHUIO 2-T0 MopsaKa
B kakoMm BuU/jie /jaeT pelleHue MeToj Jilsiepa?
+Ha OCHOBe rpacuecKoro pelleHus /laeT U pellleHre B TaOJIMUHOM BHUJIe
B aHa/IMTUYECKOM BUJE
B rpa)uueckom Buze
B BU/JIe 3aMUCU

Tab6auna 12 — Kpurepun oueHKH ¢)OpMHPOBAHHOCTH KOMIIETeHI[HI

Kop u Kpurepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (yacTM KOMIIeTEeHLMH)
VHJUKaTopa Ha 6a30BOM ypOBHe Ha TOBbILIEHHOM YPOBHE
JOCTHKeHUst COOTBETCTBYeT OL|eHKe | COOTBETCTBYeT OLieHKe COOTBETCTBYeT OL|eHKe
KOMIIeTeHIIU1 «y[I0BJIETBOPUTEILHO» «XOpOLLO» «OTJINYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEeHLIUH) MaKCUMasibHOro Oasia | MakcumasbHoro 6asia MakcUMasbHOro banna
CrygeHt CryneHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYET 3HaHUe | IeMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/IOB XOpoliee 3HaHue OCHOBHBIX METO/I0B
YKMCJIEHHOT O OCHOBHBIX METO/I0B YK CJIEHHOTO
V71 VHTeTrpYpPOBaHUs YHUCJIEHHOTO VHTeTrpYPOBaHUs
=~ 1TIKoc-2 <~ o
Oc ECT]:JCIHGT TabMMUHBIX QYHKLWI; VHTeTrpYpPOBaHUs TabMMUHBIX QYHKLWI;
i aHaA/IUTUYECKUX, TabMMUHBIX QYHKLW; aHaA/IUTUYECKUX,
NJIaHUPOBaHUE U
KOHTDOIE rpauueckux u aHaA/IUTUYECKUX, rpauuecKyx U YMCIeHHbIX
P YHMCJ/IEHHBIX METO/0B; rpauuecKux u MeTO/I0B;
JlesITe/IbHOCTH 110
MeTO/IOB pelleHus B YHMCJIEHHBIX METO/I0B; MeTO/IOB peLleHus B
TeXHUUECKOMY
MathCAD; MeTO/IOB pelLleHNs B MathCAD;
o0CTyKUBaHUIO U .
OMOHT Ha 6a30BOM ypoBHe MathCAD; crioco0eH C BBICOKOM
b Y MOJXeT OCYLLeCTBJISATh CaMOCTOSITE/IbHO MOXKET | CTeleHbI0
obopyoBaHus
HoACTaHLii NJIaHUPOBaHUE U OCYILIeCTBJISATh CaMOCTOSITE/IbHOCTU
KOHTPO/Ib NJIaHUPOBaHUE U OCYILIeCTBJISATh
3/1IeKTPUYECKUX
ceTeit JlesITe/IbHOCTH 110 KOHTPO/Ib [1eITeIbHOCTH | MJIaHUPOBaHUE U KOHTPOJIb
TeXHUUECKOMY 110 TEXHUYECKOMY JlesITe/IbHOCTH 110

o0CTyKMBaHUIO U
PeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

o0CTy)KMBaHUIO U
pPeMOHTY 000py/JoBaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

TEXHUUECKOMY
00C/Ty’>KUBaHUIO U PEMOHTY
obopyioBaHus TIOACTaHI[UI
3JIEKTPUUECKUX CeTel
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Moavias 11. «Peinenve 00bIKHOBEeHHBIX AU dhepeHIMa/IbHBbIX YDABHEHUN

IIepBOro nmopAiKa»

KomMmnbroTepHoe TecTUpOBaHUe

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»

C uero HauuHaeTcsA MeToA Jiiepa?

+BbIOpaB Masibii wwar h, cTposiT, HaUMHasi C TOYKH Xo, CUCTEMY PaBHOOTCTOSILLIUX

Touek Xi=Xo+i-h, mpui=0, 1...
C moCcTpoeHus rpauka
C 3aJjaHus1 UCXOJJHbIX JaHHBIX
C 3ajaHus1 BUja QyHKLIUU

Kakou Buji MMeeT npupaimieHye (DyHKIMU Ha IePBOM Liare MeTo/ia Juiepa?

+tAyg=y1-Yo =h-f(xg,¥0)
Ayy=y,-Yo=h-f(xy,y)
Ayy =y, -y =h- f(x0, 1)
Ayy =y =Yy =h-f(x,5)

Kakyio napy ¢opmys Heo6x0auM0 HUK/INUECKH BBIYUC/IATH B MeTo/e Jitsiepa?

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

Ay =h- (X, 90)

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

HOBbIM MeToA, Kot

+yTOUHEHHBIX MeTOo/ Jisiepa

yTOuHeHHbIM MeTo/; Koiiu

HOBBIW MeToZ, Juepa
CKO/IBKO  BCIIOMOraTe/IbHBIX
Pynre-Kyrra?

OJIVH

JiBa

TpU

+yeThIpe

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

K03¢¢puieHTOB
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Taouna 13 - K

HUTepUM OIleHKH C()OPMHUPOBAHHOCTH KOMIETEeHMH

Kop u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (yacTu KOMIIETeHLMH)
VHJUKaTopa Ha 6a30BOM ypOBHe Ha MOBbILIEHHOM YPOBHE
JOCTHKeHUs1 COOTBETCTBYET OL|eHKe | COOTBETCTBYeT OLieHKe COOTBETCTBYeT OL|eHKe
KOMITeTEeHLIUU «y[I0BJIETBOPUTE/ILHO» «XOPOLIIO» «OTJINYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIMH) MaKCUMaJibHOro O6ajia | MakcumasbHoro 6asia MaKCUMaJibHOro 6asia
CryneHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIEMOHCTPUPYET 3HaHUe | 1eMOHCTPUPYeT OTJIMYHOE 3HaHUe
OCHOBHBIX METO/I0B XOpolee 3HaHue OCHOBHBIX METO/I0B
pelleHust OCHOBHBIX METO/IOB pelieHHst 0ObIKHOBEHHBIX
0OBIKHOBEHHBIX pelleHust I depeHLIMaTbHBIX
N-1nKoc-2 nvddepeHLIMaTbHBIX 0OBLIKHOBEHHBIX ypaBHEeHHUH TTepBOro
OcyujecTBisieT | ypaBHeHHM NIEPBOrO I depeHLIMATbHBIX NopsiJiKa; MeToZI0B Juepa,
NJIaHUpOBaHWe U | MOpsJiKa; MeTOZI0B yPaBHeHUI NTepBoro Ounepa-Kouwu v PyHre-
KOHTPO/Ib Ounepa, Juinepa-Kowm | nopsifjka; MeTo0B KyTtTa; MeTozi0B pelieHus B
JlessTeTbHOCTH TI0 | U PyHre-KyTTa; Oiinepa, diinepa-Komm | MathCAD; criocobeH ¢
TeXHUUECKOMY MeTO/IOB peLleHus B u Pynre-KyTra; BBICOKOU CTeMeHbI0
obcnykuBanuto 1 | MathCAD; Ha 6a30BOM | METO/IOB pellleHus B CaMOCTOSITE/IbHOCTU
PEMOHTY YPOBHE MOXXeT MathCAD; OCYILIeCTBJISATh
obopyzoBaHust OCYILIeCTBJISATh CaMOCTOSITE/IbHO MOXKET | TJIaHWPOBaHUe ¥ KOHTPOJIb
MO/ICTaHLMI NJIaHUPOBaHUE U OCYILIeCTBJISATh JlesITeIbHOCTH 110
3/IEKTPUYECKUX | KOHTPOJIb NJIaHUPOBaHUE U TeXHUUECKOMY
ceTei JlesITe/IbHOCTH 110 KOHTPOJIb JIeSITe/IbHOCTU | 00C/Ty’KWBaHUIO U PEMOHTY
TeXHUUECKOMY 110 TEXHUYECKOMY 000pyZi0BaHusI MOZCTAHLUM

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

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

3JIEKTPUUECKUX CeTel

Moavyab 12. «YpaBHeHHS B YaCTHBIX NPOU3BOAHBIX»

KomMmnbroTepHoe TecTUpOBaHuUe
Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»
Kakasa ¢yskiusa ucnonb3dyerci B MathCAD npu pemeHun MeroaoMm Pynre-

Kyrra?
Given
+Rkfixed
Find
Root

K kakomy BuAly Haji0 mpeodpa3oBarth AudepeHIiua/ibHOEe ypaBHeHHe?
ypaBHEHHE PaBHO HYJIO
+TIPOU3BO/jHAasl paBHA OCTA/JIbHOM YaCTH YpaBHEHUS
IIPOU3BO/HAsA paBHA HYJIIO
OCTaJIbHasi YaCTh ypaBHEHUs paBHA HYJIIO

ITo Kakoi popmysie ycpeaHsiioTca Ko3¢g¢unueHtsl B MeToae 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, [Tukapa
MeTo/ JDusepa
MeTo/ Dusepa-Kom
+MmeToz PyHre-Kytra

+metoy ['aycca
metoZ, [Tukapa
MeTo/ | JDuepa
Meto[ PyHre-Kyrra

MeTto/], He NPUMEHAOIINICSA NPHU pelleHUH 00bIKHOBeHHOT 0 Ju( ¢epeHIaTbHOT0
yPaBHeHMUS:

Tab6iuna 14 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI[HI

Kop u Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HauMeHOBaHHe (4acTv KOMIeTeHIMN)
WHUKaTopa Ha 6a30BOM ypOBHE Ha MOBBILLIEHHOM YPOBHE
JAOCTYKEeHUS COOTBETCTBYeT OLIeHKe | COOTBeTCTBYeT OLeHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «YJOBJIETBOPUTEJIbHOY «XOpOIIO» «OTJIMYHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJIbHOro 6ajuia | MakcumasbHoro 6asia MaKCUMaJibHOro 6asia
CrypeHt CrypeHt CTyZleHT [eMOHCTpUpYeT
JIeMOHCTpUPYeT 3HaHWe | JeMOHCTPUpPYeT OT/IMYHOE 3HaHUe
OCHOBHBIX METO/IOB XOopollee 3HaHUe OCHOBHBIX METO/IOB
V-1 pellieHus1 ypaBHEHU B | OCHOBHBIX METO/I0B pellieHus1 ypaBHeHU B
=~ 1ITKoc-2 o
Oc eCT]:]CmeT YaCTHBIX MTPOU3BOJHbBIX; | pellieHHs ypaBHEeHUW B | YaCTHBIX TTPOU3BOAHBIX;
ym MeTOZ0B Jijiepa, YaCTHBIX MPOU3BOJHBIX; | METOIOB Dilsiepa, Jijepa-
TJIAHUPOBaHKeE U N o
KOHTDOJIb Ousnepa-Kowu u PyHre- | MeTog0B Diisiepa, Kowm u PyHre-Kyrra;
emenmfocm 10 KytTta; MmeToz0B Ouinepa-Koiu u PyHre- | MeTOZOB pellieHus B
A pemenusi B MathCAD; | KyTra; MeToZi0B MathCAD;
TeXHUUECKOMY .
Ha 6a30BOM ypoBHe petienust B MathCAD; | ciocoGeH ¢ BBICOKOM
00CTy)KUBaHUIO U
OMOHT MOXXeT OCYLL|eCTBJ/ISATh CaMOCTOAITEJIbBHO MOXXET | CTeleHbI0
b Y TJIAHUPOBaHKeE U OCYILLIeCTBJISATH CaMOCTOSATEJIbHOCTH
obopypoBaHus
e KOHTPOJIb TJIAHUPOBaHKeE U OCYILLIeCTBJISATh
JlesATeJIbHOCTH T10 KOHTPOJIb [IeATeJIbHOCTH | TJIaHUPOBaHUE U KOHTPOJIb
3J1IeKTPUYECKUX
ceTei TeXHUUECKOMY 10 TEXHUUECKOMY JlesATeJIbHOCTH T10
00C/Ty’KWBaHUIO U 00CTy>KMBaHUIO U TeXHUUECKOMY
pPeMOHTYy 000py/JoBaHUs | peMOHTY 000py/I0BaHuUsI | 00C/TYy>KUBAaHUIO U PEMOHTY
MOACTaHLUN MOACTaHLUN obopyioBaHusI TIOACTaHI[UI
3JIEKTPUUECKUX CeTel 3JIEKTPUUECKUX CeTel 3JIEKTPUUECKUX CeTel
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Moavyab 13. «kMaTeMmaTnueckas CTaTUCTHKa»

KomMmnbroTepHoe TecTUpOBaHUe

Bbibepume 0OuH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lasee»
MaremMaTHYeCcKoe 0)XXKHAAHUE «N» CIyUYalHbIX YHCeI:

1 n
PO

1 n
T
z (xi - n)
i=1

S (x, +1)

CpeaHeKBa/[paTUYHOE OTK/JIOHEHHEe «N» CJyYalHBIX YHCe/J NMPH MaTeMaTHYeCKOM
0XXUJaHuM (m):

[ =m)

ITorpemiHoCTH BHIOOPKU:
Y 100

Jn

Dozﬂ.loo

JT
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T-n
D, ==".100
0 \/?
D, =—.100
NG

I'Ae B 0011eCTBeHHOM KM3HU MPUMEHAIOTCA BbIOOPKU?

+0IIpOCHI HAaCe/IeHUs

BbIOODBI

cy6060THUKH

cobpanust
Ilpu ¢QopmupoBaHur BBIOOPKH 1O OMPOCY OOIeCTBEHHOr0 MHEHHSI - KakK
Ha3bIBAKOTCS BCe ONpOLIeHHbIe?

+reHepa/ibHasi COBOKYITHOCTb

BCE YYaCTHUKHU

OOMBILIMHCTBO

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

MHEeHHe OMNPOLIEHHOT0 Hace/leH!sI BEPHO

MHEeHHe OMPOLIEHHOr0 Hace/leHHsI HeBEPHO

MHEeHHe OMPOLIEHHOr0 Hace/leHHsI HeJOCTaTOUHO

+MHeHHe OIpOILIeHHOr0 Hace/ieHus1 (BbIDOPKM) MOYKHO PaclpOCTPaHUTh Ha BCe
Hace/ieHUe (reHepabHy COBOKYMHOCTB)
Yem xapaKTepHu3yeTCs CBA3b MEXAY HECKOJIbKMMU C/Iy4aWHbIMH BeJIMUMHAMM?

+perpeccus

MOTPEIIHOCTh

MaTeMaTHU4YeCcKoe OXKHJaHue

CpeHeKBaJipaTUYeCKOe OTKJIOHEeHHe
IToka3are/ib, XapaKTepU3yHIIHMH TeCHOTY JIMHEHHON CBSI3U MEXAY HeCKOJbKHMHU
C/Ily4YalHbIMH BeJTMMUHAMU:

MOTPEIIHOCTh

+K03(QULIMEHT KOppesiLun

MaTeMaTHU4YeCcKoe OXKHJaHue

CpeHeKBaJipaTUYeCKOe OTKJIOHEeHHe
Juamna3oH, B KOTOPOM JISKHUT K03()GUI[HeHT Koppesiliud MeXXAy AByMsi Habopamu
C/Iy4YalHBbIX UMCeI:

-1<r<0

+-1<r<1

0O<r<1

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

3HaueHUs C/IyyaliHbIX BeJIMUYMH

MaTeMaTHh4yeCcKre 0XKUJaHUs C/TydyaHbIX BeJTMUKH

+3HaueHus C/IyyalHbIX BeJIMUYMH U UX MaTeMaThUueCcKue OXXKUJaHUs

CpeJHeKBaJpaTUUeCKUe OTK/IOHEHUS
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Yem 0/mmke K efuHULe KO3QHIHEeHT Koppeasnuu:
+TeM OoJiblile 3aBUCUMOCTD APYT OT Jpyra MacCUBOB CTyYalHbIX BeJTMUUH
TEM MeHbLIe 3aBUCUMOCTb JIPYT OT Jpyra MaCCMBOB C/TyYallHbIX BeJTMYUH
TO HeT 3aBUCUMOCTH JIPYT OT pyra MacCUBOB C/IyYaiHbIX BEJIUUKH
TO CylleCcTByeT KBaJpaTMUHas  3aBUCUMOCTb Jpyr OT Jpyra MacCCHUBOB
C/Ty4YaliHbIX BeJTMYUH
Yem 0/1ke K HY/TH0 KO3 GUIHMEHT KOPPeIsHH, ...
TeM Oosiblile 3aBUCUMOCTb JPYT OT pyra MacCCUBOB CTyYalHbIX BeJTMUUH
+TeM MeHbLIe 3aBUCUMOCTb JIPYT OT Jpyra MaCCMBOB C/TyYallHbIX BeJTMYUH
TO €CTb 3aBUCMMOCTH JIPYT OT pyra MacCUBOB C/IyYailiHbIX BEJTUUHH
TO CyLIeCTByeT KBaJpaTMUHas  3aBUCUMOCTb Jpyr OT Jpyra MacCCHUBOB
C/Ty4YaliHbIX BeJTMYUH
Cko/1bKO0 K03((punieHTOB Hai0 HAUTH NIPH JIUHEUHON perpeccum?
OJlvH
+/1Ba
TpH
yeTbipe
DyHKIMS BBIUMC/IEeHUs MaTeMaTudeckoro oxxusanus B MathCAD:
+mean
stdev
corr
intercept
DyHKIMS CTAaH/AAPTHOI0 OTK/IOHeHHs 3/1eMeHToB MaccuBa B MathCAD:
mean
+stdev
corr
intercept
dynknus Ko3ppunuenta 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

Kop u Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHUe (4acTv KOMMeTeHI1N)
HH/IMKaTopa Ha 6a30BOM ypOBHE Ha TMOBBIIIIEHHOM YPOBHE
AOCTHXXEHMA COOTBeTCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMITeTEeHLIUU «YZIOBJIETBOPUTE/TEHO» «XOpOLIO» «OTJTMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCHMaJIbHOTO Oasyla | MakchMasbHOro basia MaKCUMaJibHOr0 6asia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIeMOHCTPUPYeT 3HaHUe | JeMOHCTPUPYET OTJINYHOE 3HaHUe
OCHOBHBIX MeTO/IOB XOopolllee 3HaHue OCHOBHBIX METO/IOB
MaTeMaTUuueCcKou OCHOBHBIX METO/IOB MaTeMaTUuueCcKou
CTaTUCTUKU; TTOHSITUM MaTeMaTUueCcKou CTaTUCTUKU; TTOHSITUM
C/Ty4aliHOM Be/TMUMHbBI, | CTaTUCTUKHU; MOHATUN C/Ty4aiiHOM Be/TMUUHBI,
V-1 MaTeMaTUuecKoro C/Ty4aliHOM BeJTMUMHBI, | MaTeMaTUueCcKoro
= 1ITKoc-2
o O’KU/IaHUSI, MaTeMaTUuecKoro O’KU/IaHUSI,
Ocyujectssier CpeIHeKBaJpPAaTUUHOTO | OXKUJAHUS CpeiHeKBapPaTUUHOT O
TJlaHMpPOBaHUe U PeA ap A ’ PEA aAp
KOHTDOND OTK/IOHEeHMS; CpeIHeKBaJpPAaTUUHOTO | OTK/IOHEeHWUS;
P Ko3(dduieHTa OTKJIOHEHUS; Ko3(dduireHTa
JlesiTeTbHOCTH T10
TEXHIECKOM KOppeJIsLiuM, Ko3(duieHTa KOpPeJISILIUM, TMOrPeIHOCTH
Y TIOTPEIIHOCTU BbIOOPKY; | KOPPEISIUH, BBIOODKUY;
00CTy>KMBaHUIO U
eMOHT METO/IOB BLIUKC/IEHUSI B | TIOTPEIITHOCTH BbIOOPKH; | METOZIOB BHIUMC/IEHUS B
P Y MathCAD; Ha 6a30BoM | MeTozi0B BbiuncieHusi B | MathCAD;
obopyoBaHus N
HoACTaHLii YPOBHE MOJKET MathCAD; criocobeH € BBICOKOM
» OCYILeCTBJISITh CaMOCTOSITE/IbBHO MOXKET | CTeIeHbI0
3JIeKTPUUeCKUX
ceTeit TJlaHMpPOBaHUe U OCYILeCTBJISITh CaMOCTOSITe/IbHOCTU
KOHTPOJIb TJlaHMpPOBaHUe U OCYILeCTBJISITh
JlesITe/TbHOCTH T10 KOHTPOJIb [IeATeJIbHOCTH | TJIaHWPOBaHWe U KOHTPOJIb
TeXHUUYECKOMY 10 TeXHUUECKOMY JlesITe/TbHOCTH T10

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

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

TEXHUUECKOMY
00C/Ty’)KUBaHUIO U PEMOHTY
obopyioBaHus TIOACTaHI[UI
3JIEKTPUUECKUX CeTel

Moayab 14. «Paabi»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 00uH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»
Yuc/10BOM Psiji ONMUCHIBAETCSA KaK:
+a;tax +...+tan t...

di-d2-d3-

... dn"

(ar+a)t(az—aq) + ...
arl +a? +ad—adt+ ...
YucioBoM psiji Ha3bIBaeTCs CXOAIIUMCS, eC/IH:
+ CyMMa MepBbIX (N) ero 4ieHOB MPU N — 00 UMeeT MpeJe
CyMMa MepBbIX (N) ero 4ieHOB paBHa HYJIIO
CyMMa TepBbIX (N) ero 4ieHOB CTPEMUTHCS K 6eCKOHeUHOCTH

CyMMa TepBbIX () MeHbllle Hy/Is
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Uuci0BoM psiji Ha3bIBaeTCsl PacxosAIMCs, eC/Iu:
+ CyMMma MepBbIX (N) ero 4ieHoB MPU N — 0 He UMeeT Ipe/esia
CyMMa MepBbIX (N) ero 4ieHOB paBHa HYJIIO
CyMMa TepBbIX (N) ero 4ieHOB CTPEMUTHCS K 6eCKOHeUHOCTH
CyMMa MNepBbIX (N) MeHbILIe HYJIs
HHTerpanbHbIi pu3Hak cxogumoct Komm:
+psifi C TIOJIO)KUTE/bHBIMU YOBIBAIOLMMU U/leHaMH CXOJUTCSI WKW PaCcXOJUTCS,

+00
eC/T CXO/IUTCS WX PACXOAUTCS HeCOOCTBEHHBIM MHTerpast J' f(x)dx
1
psizi cxoauTtcs ecy f(X) — HempepbIBHO yObIBatoItjasi (QyHKIIMS
psizi cxoauTtcs ecy f(X) — HempepbIBHO Bo3pacTarolriasi (GyHKIUS
psii cxoauTtcs ecyu f(X) — mosioxkuTesibHast GyHKIUS
IIpusnak cxoaumoctu Janamobepa:

eC/Iu psifi C MOJIOKUTe/IbHBIMU WIEHAMH ai, ..., an CPaBHUTH C JPYTUM psAAoM by,
..., Dn, KOTOPBIM PacXOJUTCSA, TO PaCXOJUTCS U PSif, a

eC/Iu psifi C MOJIOKUTe/IbHBIMU WIeHAMH ai, ..., &n CPaBHUTH C JPYTUM psAAoM by,
..., Dn, KOTOPBIN CXOAUTCS, TO CXOJUTCS U PSJ, a

eC/IU psifi C MOJIOKUTe/IbHBIMU WIEHAMH ai, ..., &n CPaBHUTH C JPYTUM psAfoM by,

..., bn, CXOAUMOCTb WM PacXOJUMOCTb KOTOPOI'O M3BECTHA, TO €C/M MPU HEeKOTOPbIX
a,>b, psp b cxoauTcs, TO CXOAUTCA U Psif, a
+ec/y psifi C MOJI0XKUTe/IbHBIMU U/IeHaMU ai, ..., an CPaBHUTH C IPYTUM psAfioM b,
..., bn, CXOAUMOCTb WM PacXOJUMOCTb KOTOPOI'O M3BECTHA, TO €C/M MPU HEKOTOPbIX
a, <b, psf b pacxoguTcsi, TO paCXOAUTCS U psf a
YTo M0XXHO UCN0/Ib30BaTh B KauecTBe psija b g1 cpaBHenus c psagom a?
apudMeTUUeCKyt0 MpOrpeccuto
+reoMeTpUYeCcKyo IpOrpeccuto
CTEeIleHHOU PSif,
3HaKOuepeyIOLIUNCS Psif
Korpga CXO0UTCA U PacxoAuTcs reoMeTrpuyeckKas nporpeccust

l+g+q° +q° +...:zq" ?
n=0

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

nipu >0 cxogurcs, a ripyu <0 — pacxogurcs

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

nipu q<0 cxogurcs, a ripyu =0 — pacxoaurcs
3Hakouepeyomuiics paj (C YieHaMHU pa3HbIX 3HAKOB) UMeeT BU/J;:

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

=+

44



3HaKouepeyOUIHICS P/ Ha3bIBAETCA a0COTIOTHO CXOASAIIUMCS, eC/IH:
+CXOJIUTCS PSifi, COCTaBIeHHBIA U3 aOCOMOTHBIX 3HAUEHUM ero u/ieHOB
CXOJUTCS PsAJZI, COCTaBJIEHHBIN U3 MOJIO)KUTE/IbHBIX €ro U/IeHOB
CXOJUTCS PsAZl, COCTaB/IEHHBIM M3 OTPULIATE/IbHBIX €r0 YIeHOB
pacxXoAuTCs psiji, COCTaBeHHbIN 13 aOCOMIOTHBIX 3HaUEHUH ero UJeHOB

ITo npu3Haky JlelOHUIIA 3HAKOYEePeAYIOLIUACS PSAJ, CXOAUTCS, eCJIH:
BBITOJIHAIOTCA [iBa yCI0BUs: al <a2<a3 v nipefen lima, =0

n—o

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

n—oo

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

n—o

BBITOJIHAIOTCA [1Ba yCI0BUS: al <a2<a3 v nipefen lima, <0

e
Yto Ha3biBaeTcs (PyHKIMOHA/IBLHBIM PAAOM?
+psifi, WieHbl KOTOPOTO SIB/SIFOTCS (DYHKLIUSIMU OT TIepEMEHHOM X
psiJl, WieHbl KOTOPOT'O SIBJISIFOTCH KBaJpaTUUHBIMU (DYHKLIUSIMU OT [TePeMeHHOM X
psiJl, WieHbl KOTOPOT'O SIBJISTFOTCS JIMHEMHBIMU (DYHKLUSIMU OT [ePEMEHHOM X
psiJi, YieHbl KOTOPOTO SIB/ISFOTCS KyOruecKUuMU (QyHKLIMSIMA OT TiepeMeHHOM X
Kakoii 001uii BU/J| UMEIOT CTelleHHbIe PA/bI?

Za x—x, 2"
n=0

0

Za x—x, )3
p

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

Za (x—x, 4

n=0
Uro Ha3biBaeTcs 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(x—a)2 +...+%3(x—a)"

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

Korpa oyger cxopurcs psaj Teiiopa?
TOJIbKO TIPA TeX 3HAUeHHUsAX X, MPU KOTOPBIX OCTAaTOYHbIA 4ieH Rn (opmysibl
Telopa rpy N — °© CTPEMUTCS K MUHYC efiuHuLe limR, =—1.
n—o

+TOJIBKO TPU TeX 3HAUeHHUsX X, MPU 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 eaunHuLie limR, =1.

n—o
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TOJBKO MPHU TeX 3HAUeHMsIX X, MPU KOTOPBIX OCTAaTOUYHBIM wieH R, dhopmyJibl
Teiinopa npu n — o Oosibliie Hy/sS limR, =>0.

e
Korpa psap Tennopa npeBpamjaercs B psij Maknopena?
+Korga a=0
korza a>0
korza a<0
Korga a>1
YT0 MOXKXHO Ae/iaTh C JBYMA CTelleHHbIMH psAjgaMu?
+TI0U/IEHHO CKJ/Ia/IbIBaTh YU YMHOKaTh
TOY/IEHHO [1e/TUTh
MOY/IEHHO BBIUMTATh
TIOY/IEHHO 00BeINHSATh
YTo MOXKXHO fie/1aTh CO CTeNeHHbIM PSAOM B HHTepBaJie ero CXouMoCTH?
+TI04/IEHHO UHTErpUpOBaTh U AudPepeHLpOBaTh
TOY/IEHHO BO3BOJUTH B CTENEHb
MOY/IEHHO BBIUMTATh
TIOY/IEHHO 00BbeINHSATh
Kakou psj fiB/1seTca pa3ioxKeHueM sin(x)?

2n-1
X

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

2n-1
X

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

n—1

m 2

13! o
;( ) (2n-1)
m 2n-1
> (-na =

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

m n 2n
1+2—(_1) )

= (2-n)

IIpu3Hak, He AB/IAIINNACA NPU3HAKOM CXOAMMOCTH psAja:
MHTerpasibHbIM rpusHak Korm
nipu3Hak [annambepa
nipu3Hak JlelibHUIIa
+ npusHak PyHre-Kyrra
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Tabmuma 16 — Kpurepun oneHkKu chopMHUPOBAHHOCTH KOMIIETEHIMIA

Kog u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (4acTM KOMIIeTeHLMN)
VHJUKaTopa Ha 6a30BOM ypOBHe Ha MOBbIIIIEHHOM YPOBHE
AOCTHXXEHMA COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OL|eHKe
KOMIIeTeHL|UU «y[I0BJIETBOPUTE/ILHO» «XOpOIIO» «OTJTMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHLIUH) MaKCUMaJibHOr0 6asia MaKCUMaJibHOro 6asia MaKCUMaJibHOr0o 6asia
CrypeHT CryzneHT pemoHcTpupyeT | CTyJeHT [JeMOHCTpUpyeT
JIEMOHCTPHUPYET 3HaHUe | XOpolllee 3HaHUe OTJIMYHOE 3HaHUe
OCHOBHBIX METO/I0B OCHOBHBIX METO/I0B OCHOBHBIX METO/I0B
BBIYKCJIEHUS C BBIUMCJIEHUS C TIOMOLBI0 | BBIUMC/IEHHUS C TIOMOILIbIO
TOMOLLIbIO PSIZIOB; PSI10B; IOHATUA PSZI0B; TIOHSITUMN
MOHATUU CXOJAIMUCI U | CXOISALIUICS U CXOZSALLMNCA U
N-1nKoc-2 pacxopsiuics psg; pacxoJsALMICS pAf; pacxXoJsALMICS pAf;
Ocy1uecTBasieT | NPpYU3HAKOB CXOAMMOCTY; | IPU3HAKOB CXOAUMOCTH; MIPU3HAKOB CXOAUMOCTHY;
M/IaHUPOBaHUE U | 3HAKOUepeAyIOLXCs, 3HaKOuepe yOLHXCS, 3HaKOuepe yOLHXCS,
KOHTPO/Ib (YHKLMOHAIbHBIX U (YHKLMOHAIbHBIX U (yHKLIMOHAIbHBIX U
JlesITe/IbHOCTU 110 | CTeNeHHbIX PsJOB; CTeleHHbIX PSZOB; PAZOB | CTeNeHHBIX PSZIOB; PSLOB
TexHU4Yeckomy | pszoB Telisiopa u Tetlinopa u MaksopeHa; Tetlinopa 1 Mak/iopeHa;
o0cny>kuBaHuio U | MakjiopeHa; MeTO/I0B MeTO/IOB BbIUKC/IEHUS B MeTO/IOB BbIUKC/IEHUS B
PEMOHTY BbIUMC/IEHUS B MathCAD; MathCAD; crioco6eH ¢
obopympoBanusi | MathCAD; Ha 6a30BOM | CaMOCTOSITE/IbHO MOKET BBICOKOM CTeTeHbI0
MO/ICTaHLMI YPOBHE MOXXET OCYILIeCTBJISATh CaMOCTOSITE/IbHOCTU
3/IEKTPUYECKUX | OCYLLeCTBIISTh NJIaHUPOBaHKUE U OCYILIeCTBJISATh
ceTe NJIaHUPOBaHUE U KOHTPOJIb [1eiTeIbHOCTH NJIaHUPOBaHKE U

KOHTDO/Tb [1esiTeTbHOCTH
0 TeXHUUECKOMY
o0CTy)KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

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

KOHTDO/Tb [1esiTeTbHOCTH
10 TEXHUYECKOMY
00CTy>KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

2 OOEHUBAHMUME ITMCBbMEHHBIX PABOT CTY/JIEHTOB

OueHuBaHHe NMMCbMEHHBIX PadoT CTY/eHTOB,
He perjiaMeHTHPyeMbIX y4eOHbIM I/IaHOM

NuaguBuayvananHoe gjoMamniHee 3aganue (MU/13)

BapuaHmbl 3a0aHus

1. UnTepnosupoBanue GpyHKiumn
1. lnTeprnionpoBaHue TabMUUHBIX (QYHKLIUM.

2. [TonyunTs UHTEPNOMUPYIOLIYIO (YHKLIMIO HA OCHOBe MaTpuLibl BanzepMoH/a.
3. [TonyunTh UHTEPHO/IMPYIOLYIO (PYHKIIUIO HAa OCHOBe MHOTOY/IeHa JlarpaHika.
4. TToyunTh MHTEPHOIUPYIOLIYIO (DYHKIMIO Ha OCHOBE MHOTrouieHa HeroToHa.
5. [TonyunTh UHTEPNOMPYIOLYIO (PYHKIIUIO Ha OCHOBE CIJIaiHOB.
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2. O0paboTKa IKCnepuMeHTA/IbHBIX JaHHBIX
1. ObpaboTKa 3KCriepuMeHTa/lbHbIX JaHHbIX. MeTo/| HauMeHbILIUX KBaJpaToB.
2. [TonyuyuTh IMHEKHYO aNMpPOKCUMHUPYIOLIYIO (PYHKLHIO.
3. [TonyunTh KBapaTUUHYIO alPOKCUMHUPYIOIIYIO (PYHKLIUIO.
3. PemieHue He/TMHEeMHbBIX YPaBHEHUM C 0/JHOM MepeMeHHON
1. MeTopap! pelieHrs HeJIMHEMHBIX YPABHEHUM C OJHOUW IIepeMeHHOM.
2. PeliuTh He/IMHEKWHOe ypaBHEHHWE C OJHOM IIepeMeHHOM MeTO[OM I10JIOBUHHOTO
JeJleHus!.
3. Pelunth He/lMHEMHOE ypaBHEHWeE C OJHOM ITlepeMeHHOM MeTOZOM IPOCTOW UTepaLyu.
4. PemieHue cucTeM JIMHEMHBIX yPaBHEeHUU
. MeTozb! pellieHUs1 CUCTEM JIMHEUHBIX YPaBHEHHUN.
. PermmTh cucteMy TMHENMHBIX YpaBHEHUM MaTpPUYHBIM MeTOZ,0M.
. PemmuTh cucteMy MHeNHBIX ypaBHeHMH MeTooM ['aycca.
. Pemuth cucteMy MHeNMHBbIX YypaBHeHUNM MetoZoMm ['aycca-3elizens.
5. PemieHue cucreM He/IMHENHBIX yPaBHEHHHU
. MeTozb! pelieHUs1 CUCTEM HeJIMHENHBIX YPaBHEHUM.
. Pelinth cricTemy HeJIMHEMHBIX YPaBHEHUN MeTOZ,0OM MPOCTOM UTepaLyu.
3. Pelunth cucteMy He/IMHEHMHBIX ypaBHeHUNW MeTooM HbroTOHa.
6. J/InHeliHOe MPOrpaMMHUpPOBaHNe
1. JIunerHOE TIPOrpaMMUpPOBaHHUE.
2. Pelnthb 3ajjauy JIMHEMHOTO TIPOrPaMMUPOBAHUSl CUMIUIEKC-MeTOZ,0M.
3. PelunTh 3ajjauy TMHEMHOr0 MPOrpaMMUPOBaHUsI MCI0Jb3Ys NpuiokeHue B Excel.
7. Ilock MUHUMYMaA (PYHKIIUM OJJHOH MepeMeHHOH
1. MeTop! morMcka MUHUMYMa (PYHKIIMM OJJHOM MepeMeHHOM.
2. HalitTu MUHMMYM (YHKUMW OJHOW NepEMEHHOM MEeTO/[OM TMOJIOBUHHOTO JIeJIeHHSsI.
3. Halitu MuHMMYyM (yHKUMW OZHOW NepEMEHHOM MEeTO/JOM CKaHUPOBAaHUSI.
8. ITorick MUHUMYyMa (PyHKIIUM HECKO/IbKHUX NepeMeHHbIX
1. ITorick MuHMMYyMa (QYHKLIMHA HECKOJIbKUX [ePeMEeHHBIX.
2. Halith MUHUMYM (DYHKLMA HECKOTBKUX TMEepPEMEHHBbIX METO/IOM «OKOOPAWHATHOIO
CILyCKa».
3. Halith MuHMMYyM GYHKUMA HECKOJbKUX TepeMEHHBIX MeTO/0M «CKOpeWIlero
CILyCKa».
9. Yucnennoe guddepenuupoBanue PyHKIHY, 3alaHHOHN Tab/IMUHO.
. ChopmynupoBats 3a/jauy Korm
. Peruths auddepeHianbHOe ypaBHEHME aHATUTUUECKUM METO/IOM
. Peruths auddepeHvanbHOe ypaBHEHYE YMCTIEHHBIM MEeTOL0M
. Petiuths auddepeHLivanbHOe ypaBHeHHe rpauyeckKuM MeTO0M
10. YucneHHoe HHTerpupoBaHue pyHKLUH, 3aaHHOM Ta0/ITMUHO
1. Pelinth MHTerpanbHOe ypaBHeHHe aHAJIMTUYECKUM MeTOZ0M
2. PeliTh UHTETpasbHOE YpaBHEHUE YUC/IEHHBIM MeTO0M
3. PelinuTh uHTErpanbHOe ypaBHeHME rpa(uuecKuM MeTOI0M
11. Penrenue 00bIKHOBeHHbIX AU PepeHaNbHBIX yPaBHeHUI NIEPBOro MOpsiKa
1. PelieHue 06bIKHOBEHHBIX AU PepeHIPOBaHHbBIX YpaBHEHUI MepBOro Mopsifka.
2. Periiith 00bIKHOBeHHOe AW depeHLIMPOBaHHOe ypaBHEHHe TepPBOro TopsKa MeTooM
Junepa.

A WNR

N =

A WNRF
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3. Periith 00bIKHOBeHHOe AW depeHLIMPOBaHHOe ypaBHEHHe TepPBOro TopsKa MeToJoM
Ounepa —Komm.
4. Petmtb 0ObIKHOBeHHOe AU depeHIMPOBaHHOe YpaBHEHKe TepBOro Mopsika MeTO0M
Pynre- Kyrtra.
12. YpaBHeHMo B UaCTHBIX IIPOU3BOAHBIX
1. Peunith ypaBHeHue MeTog0M PyHre-Kytra.
2. Petiuthk ypaBHeHue B MathCAD
13. MaremaTrnueckasi CTaTUCTHKA
1. MaTemaThueckasi CTaTUCTUKA. [IOHSATHS TeHepaJTbHOM COBOKYITHOCTH U «BBIOODKU».
2. Bblunc/iMTte MaTeMaThuyecKoe OKWJaHWe, CpeJHeKBaJpaThuecKoe OTKJIOHeHWe U
KO3 dULMeHT Bapyaliiu [/is1 «BbIOOPKN».
3. Ha'Tu HeHy10 perpeccuto C/ly4anuHbIX BeJIUUKH.
4. HailTu KO3(pPULMeHT KOppe/siiy CTy4YalHbIX BeJIMYMH.
14. Paapl
. MaTemaTtnueckue psigbl.
. [Ipy3HaKku CXO4MMOCTH U paCXOAUMOCTH pPsja.
. DyHKIMOHA/IbHBIE PSAJBIL.
. CrerneHHble psLbL.
. Pap Teunopa u psag MakiopeHa.
. [IpumeHeHue psiiOB AJisi TPUOIVPKEHHBIX BBIUMC/IEHUH.

AU RN WN -

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

Kog u KpuTepuu orjeHMBaHUsS CPOPMUPOBAHHOCTH KOMTIETEHLIU
HaVMeHOBaHUe (4acTv KOMIETEeHITHH)
WHAWKaTopa Ha 6a30BOM ypOBHe Ha TTOBBLIIIIEHHOM YPOBHE
JOCTHXXKeHUs COOTBETCTBYET OLieHKe COOTBETCTBYeT OLleHKe COOTBETCTBYET OLjeHKe
KOMIIETeHI[UH «yIOBJIETBOPUTEILHO» «XOPOILIIO» «OTJIMUHO»
(uactn 50-64% ot 65-85% ot 86-100% ot
KOMITeTeHLIUM) MaKCUMaJILHOT 0 Oasia MaKCUMaJILHOTO Oasia MaKCUMaJILHOT 0 0asia
CTy/ieHT, B OCHOBHOM, CTyIeHT X0pOIIIo CTy/leHT OTJUYHO
BJIajieeT MaTepUasoM 10 | BJIaJileeT MaTepuasioMm, BJIafieeT MaTepUasIoM,
TeMe, 3a/IaHHe BBITIOJTHU/ | BBITIOJHWI 3a/IaHKe B BBITIO/THHJT 3a/IaHHE B
JI0 KOHIIa CeMecTpa, TIpU | CPOK U B TIOJTHOM CPOK U B TIOJTHOM
BBITTO/THEHUH 3a/JaHUST obBeme, mpu obBeme, mpu
HCTIOJIL30BaJI ITakeT BBITTO/THEHUH 3aJaHUS BBITIO/THEHUH 3aJaHUST
MathCAD u HCIIOJIB30BaI Ha YCIIeLIHO UCITO0/Tb30BaJl
V-1 Heo0XOMMbIe xopoiiieM ypoBHe rmaker | MathCAD u
= 1TTIKoc-2
Oc ECT];);HET TporpaMMbI pacuera, HO MathCAD u Heo0XOMMbIe
yi MIPUBOJUT HETOUHYIO Heo0XOMMbIe MporpaMMhbI pacuera,
TJITaHUPOBaHUE U
KOHTDOIE apryMeHTal1io MporpaMMbl pacueTta , 10 | TOKa3bIBaeT I1ybokoe
p TeopeTUUeCKUX CYI[eCTBY OTBeYaeT Ha 3HaHue U [TOHUMaHUue
J1esITe/TbHOCTH T10 o
[I0JI0KeHUN MU T0CTaBJ/IeHHBIE BOTIPOCKI, | TéMbI, CAMOCTOSITE/TbHO U
TeXHUUECKOMY
JIOTTYCTHIT HO JIOTTyCKaeT apryMeHTUPOBaHO
00CTy>KMBaHUIO U
OMOHT He3HauYuTe/IbHBIe HeTOUHOCTU JlesiaeT TIpaBUIbHbIE
065 OBa{MH ominbku; Ha 6a30BOM (hopMyJIMPOBOK He BBIBO/IbI; CIIOCOOEH C
noszaH it YPOBHE MOKET HCKayKarolue ux BBICOKOH CTeIeHBIO
B OCYIIIeCTBJIATh CoJiepKaHus; CaMOCTOAITe/ILHOCTU
3/IEKTPUUECKUX
ceTeil TJITaHUPOBaHUE U CaMOCTOSITe/IbHO MOKET | OCYIIIeCTBJIATh
KOHTDOJTb [IeITeTbHOCTH | OCYII[eCTB/ISTh TJITaHUPOBaHUE U

10 TEXHUYECKOMY
o0CTyKMBaHUIO U
PeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

TJITaHUPOBaHUE U
KOHTDOJTb [1esiTeTbHOCTH
110 TEXHUUECKOMY
o0CTy>KMBaHUIO U
pPeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTel

KOHTDOJTb [1esiTeTbHOCTH
10 TEXHUYECKOMY
o0CTy)KMBaHUIO U
PeMOHTY 000py/J0BaHUsI
MOACTaHLUN
3JIEKTPUUECKUX CeTeil

3 OITPEJJE/IEHUE PE3YJ/IBTATA

ITPOMEXYTOUYHOM ATTECTAILIUA

dopMa NMPOMe)KyTOUHOM aTTeCTalvy 10 AUCLUIUIMHE 5K3AMEH.

OLEHOYHBIE MATEPUAJIbI 1 CPEACTBA IJIAA ITIPOBEPKU
CO®OPMMNPOBAHHOCTHY KOMIIETEHIIN

ITKoc-2. Cioco0eH oCymiecTB/IATH IVIAHMPOBaHNEe U KOHTPOJIb JeATe/IbHOCTH
[0 TeXHUYECKOMY OOC/HY)XMBAaHHI) M PeMOHTY 000py/0oBaHusl TOACTAaHIMI
3/IEKTPUYECKHUX CeTeu.
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3aiaHusA 3aKPBITOro THUIIA

BbiGepume HeCKo0/1bKO npasu/bHbIX 6apUAHNOs omeema

1. Kakue paBa MeTo/a NMPUMEHSAIOT MNPHU PeIlleHUH CUCTeM HeJTUHeHHbIX
yPaBHEHHH.
+ metog ["aycca
+ meTto[ 3euzens
meTtoz Jlaruiaca
Metos Dypbe

Bbibepume 00uH npasu/ibHbIll @ApUAHmM omeema:

2. B KakoMm /juana3oHe u3MeHseTcsa Ko3(pPuiueHT Koppesaiuu.
+or-1p01

oT -2 10 2

oT -3 710 3

oT -4 o 4

3ajaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymblil omeem Ha 60Npoc

1. B uem 3ak/l0uaeTcs MeTOJ NPOCTON UTEpPALiMy NPH pellieHUU YpaBHeHU?

IMpasunbHbili omeem. MeToj TPOCTONW WUTepaldyd 3aK/IIOUaeTCss B TOM, UTO Ha
KKJOW uTepalMi KOPeHb ypaBHEHWsI paBeH cCaMoOWd (YHKLMM Ha MpejblAyLein
WTepaLyH.

2. UYto Ha3bIBaeTCs UHTEPNOIALUOHHON pyHKIMeN?

[IpasunbHbili omeem. VIHTePNO/SLMOHHON (QYHKLMe HasbiBaeTcs (QyHKLWS,
KOTOpasi MIPOXO/IUT uepe3 BCe TOUKH 3a/]JaHHOM Tab/uuHON (DYyHKIUH.

3. Uro Ha3bIBaeTcs annpoKcuMupywomen GpyHknuen?

IMpasunbHbili omeem. AnmpokcuMupytolield dyHKIMel Ha3bBaeTcsl (GYHKIHS,
KOTOpasi MNPOXOAUT C HAUMEHBIIMMM pacCTOSHUSIMU [0 BCeX TOUeK 3a/laHHOMN
TabIMYHON PYHKIMHU.

4. Yemy paBHa NpPOU3BOJHAA B TOUKAX IKCTPpeMyMa (PyHKIMHU?
IIpasuabHblil omeem. B TOUKax 3KCTPeMYMOB (DYHKLIMY TIPOM3BO/HAS paBHA HYJIIO.

5. B uem 3ak/Ir04yaeTcss MeTOj, NMOKOOPJAMHATHOI'0 CIyCKa IPH HaXO0XAeHUU
MHHMMYMa (PYHKIIMY MHOTHUX NepeMeHHbIX?

IMpasunbHbili omeem. MeTop 3aK/iOuaeTCs B TOM, 4YTO Ha KaXK[OM IIare
M00YEepeIHO UAET [IBU)KEeHHE B/I0JIb BEKTOPOB IMapasiie/ibHbIX KOOpUHAaTaM (PYHKLUH.

6. B ueM 3axk/il0UaeTcsi MeTO/, HAUCKOpeHllero crycka NHpH HaxXO0XXJAeHUH
MHHMMYMa (PyHKIIMY MHOTHUX NepeMeHHbIX?
IMpasunbHbili omeem. MeTop 3aK/lOuaeTCs B TOM, 4YTO Ha Ka)KJOM IIare
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10OYepeIHO WJET ABWKEHHE BJ0JIb BEKTODOB MepIeHUKYJ/ISIPHBIX JTMHUSIM YDOBHS
(GyHKLUU.

OxkoHuaTe/nbHble  pe3ynbTaThl 00OydeHuss ((popMUPOBaHMSI  KOMII@TEHIIWI)
OTIpe/iesIsiOTCSl TIOCPe/ICTBOM TepeBojia 0asijioB, HabpaHHBIX CTY/JE€HTOM B Tpoliecce
OCBOEHUSI JVCLIUIIIMHBI, B OLIEHKHU:

— 6a30BbBINA YpOBeHb CHOPMUPOBAHHOCTH KOMIIETEHI[UM CUMTAETCS JOCTUTHYThIM,
ecu pe3ynbTaT OOyueHHSI COOTBETCTBYeT OILIeHKe «yZoB/ieTBOpUTenbHO» (50-64
PEeUTHHTOBbLIX OassioB);

— TMOBBIIIEHHBI  YPOBEeHb  C(POPMUPOBAHHOCTHM  KOMIIETEHIIUM  CUMTaeTCs
JOCTUTHYTBIM, €C/IU pe3ysbTaT 00yueHusi COOTBETCTBYeT OLieHKaM «xopoiio» (65-85
PEUTUHTOBBIX 0aslioB) U «OTIMUHO» (86-100 peMTUHrOBLIX OasioB).

4 TIOPSIZIOK IIPOBEJJEHUA ITIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

@OoHJ, OLEHOYHBIX CpPeACTB [JJi IIPOBeJileHHsT IIOBTOPHOW IPOMEXXYTOUHOH
aTTecTaliu (OPMUPYETCS M3 YMC/Ia OLEHOUHBIX CPeACTB MO TeMaM, KOTOpble He
OCBOEHBI CTYJ€HTOM.

IIpumeuaHue:

[omnonHuTebHble  KOHTPOJIbHbIE  UCIIBITAHUSL TMPOBOJATCH Ui CTYZEHTOB,
Habpapmmx MeHee 50 0OamioB (B cooTBeTCTBUMU C «[lo/io)keHHeM O MOAY/IbHO-
PEUTUHTOBOM CUCTEMEY).

Tab6suna 18 — Kpurepun oueHKH c)OpMHPOBAHHOCTH KOMIIETeHI[HI

Kop v HaumeHOBaHue Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMIIETEHLIUU
VH/JMKaTOpa JOCTW)KEeHUS (yacTM KOMIETEeHLIUH)
KOMITeTeHLMM (YacTu Ha 6a30BOM ypOBHe
KOMIIeTEHLIH) COOTBETCTBYET OIL[eHKe «yI0BIeTBOPUTETLHO»

50-64% oT MakCUMaJ/ILHOTO Dasiia

CTyaeHT [eMOHCTpUpYeT 3HaHHe MeTO/I0B: UHTepII0JIMPOBaHUS
byHKIMH, 00paboTKM IKCIIepUMeHTa/IbHBIX JAHHBIX, PellleHus
HeJIMHeMHbIX YpaBHEeHHH C O/IHOM TlepeMeHHOM, pellleHus] CUCTeM
JIMHEeWHBIX U CUCTeM HeJIMHeWHBbIX YpaBHEeHUM, TUHeHHOT 0
MpOrpaMMHPOBaHUs, TTIOMCKA (PYHKLIMM OIHOM M HECKOJIbKUX
nepeMeHHbIX, AuddepeHIPOBaHUS Y UHTEr PUPOBAHMS TaOJTUUHBIX
¢byHKUMH, pellieHUs1 0ObIKHOBEHHBIX AnddepeHIaTbHbBIX
ypaBHEeHUH, pellieHHs] YypaBHEHUM B UaCTHBIX MPOU3BO/JHBIX,
MaTeMaTUueCKOW CTaTUCTUKH, BEIYUC/IEHHUS C TIOMOLLbIO PSIZIOB;
CaMOCTOSITeJIbHO MOXKET OCYILIeCTB/ISITh TIJIaHUPOBaHWEe U KOHTPOJIb
JIeSITe/TbHOCTH 10 TEXHUUECKOMY 00CTY>KMBAHHIO U PEMOHTY
000pyIoBaHus TIO/ICTAHITUM 3/IEKTPUUECKUX ceTeld

NO-1nkoc2 OcyiuecTsisieT
TJIaHUPOBaHWe U KOHTPOJTb
JeATeIbHOCTH T10
TEXHUUECKOMY
00C/Ty>KWBaHUIO U PEMOHTY
obopyioBaHusI TIOACTaHI[UI
3JIEKTPUUECKUX CeTel
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